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as  the  Nation's  principal  conservation  agency,  the  Department  of  the  Interior  has  respon- 
f\  sibility  for  most  of  our  nationally  owned  public  lands  and  natural  resources.  This  in- 
cludes fostering  the  wisest  use  of  our  land  and  water  resources,  protecting  our  fish  and 
wildlife,  preserving  the  environmental  and  cultural  values  of  our  national  parks  and  historical 
places,  and  providing  for  the  enjoyment  of  life  through  outdoor  recreation.  The  Department 
assesses  our  energy  and  mineral  resources  and  works  to  assure  that  their  development  is  in 
the  best  interests  of  all  our  people.  The  Department  also  has  a  major  responsibility  for 
American  Indian  reservation  communities  and  for  people  who  live  in  Island  Territories  under 
U.S.  administration. 


PREFACE 


Selected  Water  Resources  Abstracts,  a  monthly 
journal,  includes  abstracts  of  current  and  earlier 
pertinent  monographs,  journal  articles,  reports,  and 
other  publication  formats.  These  documents  cover 
water  resources  as  treated  in  the  life,  physical,  and 
social  sciences  and  the  related  engineering  and  legal 
aspects  of  the  characteristics,  supply  condition,  con- 
servation, control,  use,  or  management  of  water 
resources.  Each  abstract  includes  a  full  bibliographic 
citation  and  a  set  of  descriptors  which  are  listed  in 
the  Water  Resources  Thesaurus.  The  abstract 
entries  are  classified  into  10  fields  and  60  groups 
similar  to  the  water  resources  research  categories 
established  by  the  Committee  on  Water  Resources 
Research  of  the  then  Federal  Council  for  Science  and 
Technology. 

Selected  Water  Resources  Abstracts  is  designed 
to  serve  the  scientific  and  technical  information  needs 
of  scientists,    engineers,  and  managers  as  one  of 


several  services  of  the  Water  Resources  Scientific 
Information  Center.  The  cumulative  SWRA  file  from 
1968  and  monthly  updates  are  available  also  in 
magnetic  tape  through  lease  from  NTIS. 

THE  WATER  RESOURCES  SCIENTIFIC  INFOR- 
MATION CENTER  DOES  NOT  PROVIDE  COPIES  OF 
DOCUMENTS  ABSTRACTED  IN  THIS  JOURNAL. 
Sufficient  bibliographic  information  is  given  to  en- 
able readers  to  order  the  desired  documents  from 
local  libraries  or  other  sources. 

Comments  and  suggestions  concerning  the  contents 
and  arrangement  of  this  bulletin  are  welcome. 

Water  Resources  Scientific 

Information  Center 

U.S.  Geological  Survey 

MS  425  National  Center 

Reston,  VA  22092 


CONTENTS 


SUBJECT  FIELDS  AND  GROUPS 

Please  use  the  edge  index  on  the  back  cover  to  locate  Subject  Fields  and  Indexes. 

01  NATURE  OF  WATER 

Includes  the  following  Groups:  Properties;  Aqueous  Solutions  and  Suspensions. 

02  WATER  CYCLE 

Includes  the  following  Groups:  General;  Precipitation;  Snow,  Ice,  and  Frost;  Evaporation  and  Transpiration; 
Streamflow  and  Runoff;  Groundwater;  Water  in  Soils;  Lakes;  Water  in  Plants;  Erosion  and  Sedimentation; 
Chemical  Processes;  Estuaries. 

03  WATER  SUPPLY  AUGMENTATION  AND  CONSERVATION 

Includes  the  following  Groups:  Saline  Water  Conversion;  Water  Yield  Improvement;  Use  of  Water  of  Impaired 
Quality;  Conservation  in  Domestic  and  Municipal  Use;  Conservation  in  Industry;  Conservation  in  Agriculture. 

04  WATER  QUANTITY  MANAGEMENT  AND  CONTROL 

Includes  the  following  Groups:  Control  of  Water  on  the  Surface;  Groundwater  Management;  Effects  on  Water  of 
Man's  Nonwater  Activities;  Watershed  Protection. 

05  WATER  QUALITY  MANAGEMENT  AND  PROTECTION 

Includes  the  following  Groups:  Identification  of  Pollutants;  Sources  of  Pollution;  Effects  of  Pollution;  Waste 
Treatment  Processes;  Ultimate  Disposal  of  Wastes;  Water  Treatment  and  Quality  Alteration;  Water  Quality 
Control. 

06  WATER  RESOURCES  PLANNING 

Includes  the  following  Groups:  Techniques  of  Planning;  Evaluation  Process;  Cost  Allocation,  Cost  Sharing, 
Pricing/Repayment;  Water  Demand;  Water  Law  and  Institutions;  Nonstructural  Alternatives;  Ecologic  Impact  of 
Water  Development. 

07  RESOURCES  DATA 

Includes  the  following  Groups:  Network  Design;  Data  Acquisition;  Evaluation,  Processing  and  Publication. 

08  ENGINEERING  WORKS 

Includes  the  following  Groups:  Structures;  Hydraulics;  Hydraulic  Machinery;  Soil  Mechanics;  Rock  Mechanics 
and  Geology;  Concrete;  Materials;  Rapid  Excavation;  Fisheries  Engineering. 

09  MANPOWER,  GRANTS,  AND  FACILITIES 

Includes  the  following  Groups:  Education— Extramural;  Education— In-House;  Research  Facilities;  Grants, 
Contracts,  and  Research  Act  Allotments. 

10  SCIENTIFIC  AND  TECHNICAL  INFORMATION 

Includes  the  following  Groups:  Acquisition  and  Processing;  Reference  and  Retrieval;  Secondary  Publication 
and  Distribution;  Specialized  Information  Center  Services;  Translations;  Preparation  of  Reviews. 

SUBJECT  INDEX 
AUTHOR  INDEX 
ORGANIZATIONAL  INDEX 
ACCESSION  NUMBER  INDEX 


IV 


>///jZ< 


im 
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1.  NATURE  OF  WATER 
1A.  Properties 


STRUCTURE  OF  WATER  AND  AQUEOUS 
SYSTEMS, 

Marburg    Univ.    (Germany,    F.R.).    Fachbereich 

Physikalische  Chemie. 

W.  A.  P.  Luck. 

IN:  Synthetic  Membrane  Processes:  Fundamentals 

and  Water  Applications,  Academic  Press,  Orlando, 

FL,  1984.  p  21-72,  39  fig,  109  ref. 

Descriptors:  *Water,  *Water  properties,  •Solubili- 
ty, 'Desalination,  Physical  properties,  Electro- 
lytes, Model  studies,  Membranes. 

The  salient  features  of  an  idealized  model  of  liquid 
water  are  outlined,  and  the  model  is  applied  to 
aqueous  solutions,  especially  to  the  structure  of 
water  in  membranes.  The  structure  of  water  is 
described  using  an  approximate  two-state  model. 
Electrolyte  solution  are  described  on  the  basis  of 
the  model.  The  water  solubility  of  molecules  is 
considered,  with  discussion  topics  including  solu- 
bility mechanisms  in  water,  michelle  formation, 
electrolyte  effects  on  interfaces,  ion  solubility  in 
organic  solvents,  organic  hydrates,  and  coacer- 
vates.  As  examples  of  aqueous  systems,  the  effects 
of  ions  on  the  water  content  of  6-nylon  (polyam- 
ide)  fibers  is  discussed,  as  is  the  effect  of  relative 
humidity  on  the  water  band  maxima  of  samples  of 
collagen,  cartilage  and  gelatine.  Finally,  water  in 
desalination  membranes  and  the  desalination  mech- 
anism are  considered.  The  structure  of  water  in 
efficient  desalination  membranes  differs  from  that 
of  liquid  water.  All  efficient  desalination  mem- 
branes showed  weaker  hydrogen-bond  systems 
than  liquid  water.  This  confirms  the  assumed  hy- 
pothesis that  desalination  membranes  should  con- 
tain only  primary  hydration  water  and  not  liquid- 
like water.  (See  also  W88-OO70O)  (Halterman-PTT) 
W88-00702 


IB.  Aqueous  Solutions  and 
Suspensions 


EXPERIMENTAL  METHODS  FOR  THE  DE- 
TERMINATION OF  THE  PROPERTIES  OF 
SALINE  WATER, 

National  Engineering  Lab.,  East  Kilbride  (Scot- 
land). 

For  primary  bibliographic  entry  see  Field  7B. 
W88-O0087 


INVESTIGATION  OF  GROWTH  INSTABIL- 
ITIES OF  THE  ICE-WATER  INTERFACE  BY 
LIGHT  SCATTERING  SPECTROSCOPY, 

For  primary  bibliographic  entry  see  Field  2C. 
W88-0O535 


STRUCTURE    OF    WATER    AND    AQUEOUS 
SYSTEMS, 

Marburg    Univ.    (Germany,    F.R.).    Fachbereich 

Physikalische  Chemie. 

For  primary  bibliographic  entry  see  Field  1A. 

W88-00702 


2.  WATER  CYCLE 
2A.  General 


MULTIDIMENSIONAL  MODEL  OF  NONSTA- 
TIONARY  SPACE-TIME  RAINFALL  AT  THE 
CATCHMENT  SCALE, 

Princeton  Univ.,  NJ.  Water  Resources  Program. 
M.  Sivapalan,  and  E.  F.  Wood. 
Water  Resources  Research  WRERAQ,  Vol.  23, 
No.  7,  p  1289-1299,  July  1987.  13  fig,  1  tab,  13  ref, 
append.  NASA  Grant  NAG-5-491  and  U.S.  De- 
partment of  the  Interior  Grant  14-O8-OO01-G1138. 

Descriptors:  'Stochastic  models,  'Statistics,  'Rain- 
fall-runoff relationships,  'Rainfall  models,  'Non- 


stationary  space-time  rainfall,  'Model  studies, 
♦Catchment  areas,  Storms,  Rainfall,  Mathematical 
equations,  Statistics,  Statistical  methods,  Rainfall 
intensity,  Rainfall  simulators. 

A  multidimensional  model  of  nonstationary  space- 
time  rainfall  over  a  catchment  due  to  a  single 
storm  event  is  based  on  a  conceptual  representa- 
tion of  the  essential  features  of  an  extratropical 
cyclonic  storm.  The  storm  is  assumed  to  consist  of 
a  hierarchy  of  scales  of  which  the  smallest  are  the 
rain  cells  which  are  embedded  within  the  small 
mesoscale  areas,  which  are  then  embedded  within 
the  large  mesoscale  area  or  rain  band.  The  mean 
and  nonstationary  space-time  covariance  are  de- 
rived for  the  conceptual  rainfall  model.  In  addi- 
tion, the  statistics  and  stochastic  dependence  struc- 
tures of  rainfall  intensity  aggregated  or  averaged 
over  finite  times  and  finite  areas  are  also  derived. 
The  finite  areas  represent  catchments  and  sub- 
catchments  over  which  the  rainband  passes.  Finite 
times  could  represent  the  scales  at  which  rainfall 
measurements  are  made.  A  rainfall  generator  was 
developed  based  on  a  quasi-stationary  approxima- 
tion to  the  nonstationary  space-time  autocorrela- 
tion. The  generated  rainfall  traces  not  only  repro- 
duce the  specified  space-time  correlations  but  also 
exhibit  storm  movement,  the  cellular  structure  of 
storms,  and  the  birth  and  decay  of  cells  and  cell 
clusters.  (Author's  abstract) 
W88-00O4O 


NEAREST-NEIGHBOR  METHODS  FOR  NON- 
PARAMETRIC  RAINFALL-RUNOFF  FORE- 
CASTING, 

American  Telephone  and  Telegraph  Co.,  Denver, 

CO. 

M.  Karlsson,  and  S.  Yakowitz. 

Water  Resources  Research  WRERAQ,  Vol.  23, 

No.  7,  p  1300-1308,  July  1987.  5  fig,  6  tab,  16  ref. 

NSF  Grant  CEE-8 1-10788. 

Descriptors:  'Stochastic  hydrology,  'Rainfall- 
runoff  relationships,  'Forecasting,  'Nearest-neigh- 
bor method,  'Data  interpretation,  'Regression 
analysis,  Comparison  studies,  Mathematical  equa- 
tions, Mathematical  studies,  Coshocton  Basin, 
Ohio,  Unit  hydrographs. 

A  nonparametric  regression  method  for  time  series 
known  as  the  nearest-neighbor  (NN)  method,  was 
motivated  by  the  classical  rainfall-runoff  forecast- 
ing problem.  It  was  previously  shown  that  in  the 
time  series  setting  it  has  attractive  large-sample 
properties  including  asymptotic  convergence  to 
the  optimal  forecaster  under  many  circumstances 
in  which  the  forecaster  is  not  a  linear  function  of 
the  data.  The  technique  was  applied  to  a  sequence 
of  about  3000  seasonalized  rainfall-runoff  pairs 
from  the  Coshocton  Watershed  in  Ohio.  The  NN 
forecasting  performance  on  a  split  sample  was 
compared  with  those  of  autoregressive  maximum 
(ARMAX)  and  instantaneous  unit  hydrograph 
(IUH)  forecasters.  ARMAX  and  NN  methods 
gave  better  forecasts  than  IUH  and  are  both  more 
algorithmic  in  the  forecasting  mode.  No  data  pre- 
processing for  base  flow  is  required  and  the  identi- 
fication methods,  in  contrast  to  the  IUH  methods, 
are  obvious  and  standard.  (Wood-PTT) 
W88-00041 


USE  OF  WEIGHTED  INTEGRAL  VARIABLES 
TO  DETERMINE  THE  RELATION  BETWEEN 
RAINFALL  INTENSITY  AND  STORM  FLOW 
AND  PEAK  FLOW  GENERATION, 

Melbourne  Univ.,  Parkville  (Australia).  School  of 

Agriculture  and  Forestry. 

L.  J.  Bren,  P.  W.  Farrell,  and  C.  J.  Leitch. 

Water  Resources  Research  WRERAQ,  Vol.  23, 

No.  7,  p  1320-1326,  July  1987.  7  fig,  2  tab,  16  ref,  2 

append. 

Descriptors:  'Rainfall-runoff  relationships,  'Flood 
forecasting,  'Rainfall  intensity,  'Storm  runoff, 
•Flood  peak,  'Integral  variables,  'Regression  anal- 
ysis, 'Data  interpretation,  Australia,  Catchment 
areas,  Rainstorms,  Mathematical  studies,  Mathe- 
matical equations,  Prediction,  Comparison  studies. 

Previous  work  using  a  storm  flow  separation  tech- 
nique has  established  that  peak  rainfall  intensities 


have  little  predictive  value  in  the  determination  of 
storm  flow  depth  or  storm  peak  flow  from  small 
upland  streams  emanating  from  forested  catch- 
ments. From  this  observation,  it  may  be  inferred 
that  storm  rainfall  intensities  have  little  influence 
on  either  the  volume  of  storm  flow  or  peak  flow. 
To  obtain  additional  information  a  variant  of  the 
technique  was  applied  to  excellent  records  from 
two  separate,  steep,  upland  catchments  in  southern 
Australia.  The  catchments  were  regarded  as 
having  quite  distinct  rainfall  response  characteris- 
tics by  hydrologists  involved  in  data  collection. 
Antecedent  flow,  storm  rainfall,  and  measures  of 
maximum  rainfall  intensity  were  supplemented  by 
weighted  integrals  of  rainfall  intensity  with  time  to 
test  whether  they  gave  additional  insight  into  the 
influence  of  rainfall  intensity.  As  expected,  regres- 
sion analysis  showed  that  knowledge  of  maximum 
intensities  gave  little  increase  in  predictive  ability 
over  storm  rainfall.  However,  the  time  integral  of 
rainfall  intensity  to  the  power  of  1.5  was  better 
correlated  with  peak  flow  than  any  other  measure 
on  both  catchments.  The  results  suggest  that  rain- 
fall intensities  are  more  important  in  the  generation 
of  peak  flows  than  indicated  by  regression  analysis 
using  only  peak  rainfall  intensities.  Comparison  of 
independent  measurements  of  the  variables  using 
separated  rain  gauges  showed  that  independent 
measures  of  the  weighted  variables  were  better 
correlated  than  measures  of  storm  maximum  inten- 
sities, indicating  that  they  are  also  a  more  precise 
measure.  (Author's  abstract) 
W88-00043 


HETEROTROPHIC  GLUCOSE  UPTAKE  PO- 
TENTIAL OF  THREE  MARINE  DINOFLAGEL- 
LATES, 

Tvarminne  Zoological  Station  (Finland). 

T.  Tamminen,  S.  Kaitala,  and  L.  Iliash. 

IN:  Publications  of  the  Water  Research  Institute, 

National  Board  of  Waters,  Helsinki,  1984.  p  21-25, 

1  fig,  2  tab,  16  ref. 

Descriptors:  'Dinoflagellates,  'Glucose,  'Marine 
algae,  'Plankton,  'Limnology,  'Hydrobiology, 
'Gymnodinium,  Heterotrophic  bacteria,  Aquatic 
environments,  Algae,  Kinetics,  Dissolved  solids, 
Organic  compounds. 

The  heterotrophic  potential  of  the  marine  dinofla- 
gellates Prorocentrum  micans  Ehr.,  Gymnodinium 
splendens  Lebour.  and  Gyrodinium  fissum  (Lev.) 
was  studied  in  unialgal  cultures  as  net  assimilation 
of  C14-glucose  during  light  and  dark  incubations. 
The  heterotrophic  potential  of  algal  cells  was  high- 
est in  the  early  stages  of  culture  growth.  Light  and 
dark  incubations  did  not  differ  significantly  in  he- 
terotrophy.  G.  splendens  had  the  highest  hetero- 
trophic potential  according  to  both  maximum  ve- 
locity per  cell  and  the  half-saturation  constant  (K) 
of  glucose.  Half-saturation  constants  (140-1000  mi- 
crograms glucose/L)  exceeded  those  usually  meas- 
ured in  natural  planktonic  communities  by  one  to 
three  orders  of  magnitude.  It  therefore  seems  un- 
likely that  measurements  of  the  heterotrophic  ac- 
tivity or  potential  of  natural  microplankton  would 
be  affected  by  these  mixotrophic  algae  to  any 
significant  extent.  (See  also  W88-00208)  (Author's 
abstract) 
W88-O0233 


DETERMINATION  OF  THE  MICHAELIS- 
MENTEN  KINETIC  PARAMETERS  WITH 
SINGLE  CONCENTRATION  ASSAYS, 

Tvarminne  Zoological  Station  (Finland). 

J.  Kuparinen,  K.  Lahti,  T.  Talsi,  T.  Tamminen, 

and  A.  Virtanen. 

IN:  Publications  of  the  Water  Research  Institute, 

National  Board  of  Waters,  Helsinki,  1984.  p  26-34, 

5  fig,  2  tab,  22  ref. 

Descriptors:  *Kinetics,  'Assays,  'Correlation  anal- 
ysis, 'Mathematical  studies,  'Turnover  time, 
Trophic  level,  Oligotrophy,  Eutrophication,  Glu- 
cose, Substrates,  Lakes,  Brackish  water. 

Results  from  a  number  of  studies  in  fresh-  and 
brackish  water  environments  were  used  to  study 
the  relationship  between  heterotrophic  activity  pa- 
rameters derived  from  kinetic  and  single  concen- 


Field  2— WATER  CYCLE 


Group  2A — General 

tration  assays.  Results  showed  good  agreement 
between  kinetic  and  single  concentration  param- 
eters. The  concentration  sum  representing  the  half- 
saturation  constant  +  naturally  occuring  substrate 
concentration  (K  +  S)  from  the  kinetic  assay  may 
be  used  to  determine  approximate  concentration 
levels  for  single  concentration  assays  provided  that 
the  (K  +  S)  value  has  been  determined  over  a 
wide  range  of  substrate  concentrations.  One-tenth 
of  (K  -(-  S)  is  used  to  calculate  the  turnover  rate 
(1/T)  where  T  is  the  turnover  time  of  the  given 
substrate.  Tenfold  (K  +  S)  is  used  for  calculating 
the  heterotrophic  potential  (V)  where  V  is  the 
maximum  uptake  velocity  of  the  given  substrate.  In 
oligotrophic  conditions,  0.1  micrograms  of  glu- 
cose/liter appeared  to  be  low  enough  for  the  1/T 
determinations  and  30  micrograms  of  glucose/liter 
high  enough  for  the  V  determinations.  In  eutro- 
phic  waters,  glucose  concentrations  >  100  micro- 
grams/liter  may  have  to  be  used  for  the  V  determi- 
nations. In  oligotrophic  waters  and  in  calculating 
substrate  flux  rates,  the  single  concentration  assay 
should  be  used  for  turnover  rate  determinations. 
However,  in  highly  eutrophic  and  polluted  waters, 
the  kinetic  assay  seems  to  be  the  best  approach  for 
heterotrophic  potential  determinations.  (See  also 
W88-00208)  (Geiger-PTT) 
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PRACTICAL  APPROACH  TO  THE  MEASURE- 
MENT OF  MICROBIAL  HETEROTROPHIC 
ACTIVITY  BY  THE  SINGLE  CONCENTRA- 
TION METHOD, 

Tvarminne  Zoological  Station  (Finland). 

J.  Kuparinen,  J.  Lahti,  A.  Makela,  S.  Rekolainen, 

and  T.  Talsi. 

IN:  Publications  of  the  Water  Research  Institute, 
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Descriptors:  'Limnology,  'Heterotrophic  bacteria, 
'Radioactivity  techniques,  'Microbiological  stud- 
ies, 'Biological  samples,  'Sample  preparation,  Hy- 
drobiology,  Biological  properties,  Radioactivity, 
Substrates,  Glucose,  Sampling,  Respiration. 

The  technical  procedure  of  the  single  concentra- 
tion method  for  the  measurement  of  parameters 
describing  microbial  heterotrophic  activity  in  the 
aquatic  environment  is  described.  Four  parameters 
can  be  derived  with  the  single  concentration 
method.  Three  of  these  (heterotrophic  activity, 
heterotrophic  potential,  and  respiration  percent- 
age) are  based  on  actual  measurements,  and  the 
fourth  (concentration  sum)  can  be  calculated  from 
two  of  the  parameters.  Samples  should  be  taken 
aseptically  and  all  the  glassware  for  sample  treat- 
ment and  incubation  should  be  sterile.  Incubations 
should  be  carried  out  in  situ  in  order  to  minimize 
errors  caused  by  storage  and  handling.  The  correct 
choice  of  incubation  time  is  important.  No  more 
than  5%  of  the  added  radioactivity  should  be  taken 
up  during  incubation.  Samples  for  net  assimilation 
measurements  are  filtered  on  membrane  filters 
which  are  either  dissolved  in  suitable  scintillation 
cocktails  or  combusted  with  an  oxidizer.  Perhaps 
the  most  serious  source  of  error  is  caused  by  the 
time  lag  between  sampling  and  incubation.  If  the 
storage  time  exceeds  the  turnover  time,  the  state  of 
the  sample  may  change  markedly.  (See  also  W88- 
00208)  (Geiger-PTT) 
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CONTRIBUTION  OF  GROUNDWATER  AND 
SUBSURFACE  FLOW  TO  THE  STORMFLOW 
HYDROGRAPH  AS  INDICATED  BY  THE  RE- 
SULTS OF  A  RAINFALL  RUNOFF  PLOT, 

G.  J.  Mulder. 

IN:  Ground  Water  82:  Programme  and  Extended 

Abstracts,    1982.   p.   78-89,   5  fig,    1    tab,    14  ref. 

Descriptors:  'Rainfall-runoff  relationships, 
'Runoff,  'Storm  runoff,  Hydrographs,  Subsurface 
flow,  Groundwater  movement,  South  Africa,  Infil- 
tration, Drainage,  Rainfall  intensity,  Stream  dis- 
charge. 

A  runoff  plot  at  the  University  of  Zululand  was 
used  to  study  the  extent  that  surface,  subsurface, 
and  groundwater  flow  along  a  hillslopc  contribute 
to  the  stormflow   hydrograph.    Monthly   rainfall- 


runoff  statistics  were  compiled  for  October  1980  to 
September  1981.  The  total  rainfall  during  this 
period  was  1322.6  mm.  Runoff  was  divided  among 
surface  (1.355  mm)  and  groundwater  (104.325 
mm).  Groundwater  contribution  was  98.5%. 
Runoff  response  to  rainfall  averaged  8%.  (See  also 
W88-00363)  (Cassar-PTT) 
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ADVANCES  IN  THE  IDENTIFICATION  AND 
ANALYSIS  OF  ORGANIC  POLLUTANTS  IN 
WATER,  VOLUME  2. 

Ann  Arbor  Science,  Ann  Arbor,  MI.  1981.  Edited 
by  Lawrence  H.  Keith.  2  v.(11170  p.). 

Descriptors:  'Water  analysis,  'Organic  com- 
pounds, 'Pollutant  identification,  'Wastewater 
analysis,  'Fate  of  pollutants,  Separation  tech- 
niques, Gas  chromatography,  Mass  spectrometry, 
Industrial  wastes,  Drinking  water,  Water  quality, 
Trace  levels,  Monitoring,  Automation,  Surface 
water,  Chromatography. 

Most,  but  not  all,  of  the  chapters  of  this  book  were 
derived  from  a  symposium  sponsored  by  the 
American  Chemical  Society  Division  of  Environ- 
mental Chemistry  on  the  identification  and  analysis 
of  organic  pollutants  in  water.  It  constitutes  a 
sequel  to  Volume  1  which  was  based  on  a  symposi- 
um of  the  same  title  held  during  the  First  Chemical 
Congress  of  the  North  American  Continent  in 
Mexico  City.  In  the  ensuing  years,  advances  in  the 
identification  and  analysis  of  organic  pollutants  in 
water  have  continued  at  an  accelerated  pace.  Thus, 
it  was  only  natural  that  the  second  symposium  on 
this  subject  be  held  during  the  Second  Chemical 
Congress  of  the  North  American  Continent  in  Las 
Vegas,  Nevada.  The  advances  described  in  these 
volumes  represent  the  current  state-of-the  art 
methodology  for  analysis  of  organic  compounds, 
often  at  trace  levels,  in  all  types  of  water  samples 
ranging  from  very  pure  drinking  water  to  extreme- 
ly impure  industrial  wastewater.  Topics  covered  in 
this  volume  are  global  water  quality  monitoring, 
computer  applications  in  the  collection  and  inter- 
pretation of  water  analysis  data,  Grob  closed-loop 
stripping,  specialized  purging  techniques,  drinking 
water  analysis,  surface  water  analysis,  and  industri- 
al wastewater  analysis.  (See  W88-00407  thru  W88- 
00433)  (Geiger-PTT) 
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AGTEHM:  DOCUMENTATION  OF  MODIFI- 
CATIONS TO  THE  TERRESTRIAL  ECOSYS- 
TEM HYDROLOGY  MODEL  (TEHM)  FOR  AG- 
RICULTURAL APPLICATIONS, 

Oak  Ridge  National  Lab.,  TN.  Computer  Sciences 

Div. 

D.  M.  Hetrick,  J.  T.  Holdeman,  and  R.  J. 

Luxmore. 

Available  from  the  National  Technical  Information 

Service,  Springfield,  VA  22161,  as  DE82-015857. 

Price  codes:  A07  in  paper  copy,  A01  in  microfiche. 
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7856.  115  p,  6  fig,  1  tab,  12  ref,  3  append.  Contract 

No.  W-7405-eng-26. 

Descriptors:  'Rainfall-runoff  relationships,  'Model 
studies,  'Runoff,  'Soil-water-plant  relationships, 
AGTEHM  model,  TEHM  model,  Ecosystems, 
Vegetation,  Interception,  Throughfall,  Infiltration, 
Root  zone,  Evaporation,  Transpiration,  Drainage, 
Soil  water  potential,  Plant  water  potential,  Water 
potentials,  Subsurface  flow,  Surface  runoff,  Open 
channel  flow,  Irrigation,  Sprinkler  irrigation, 
Flood  Irrigation,  Hydrology,  Hydrologic  models, 
Land  use,  Terrestrial  Ecosystem  Hydrology 
Model. 

AGTEHM,  an  agricultural  application  version  of 
TEHM,  the  Terrestrial  Ecosystem  Hydrology 
Model,  is  the  outgrowth  of  more  than  a  decade  of 
effort  to  realize  a  model  of  the  complex  interrela- 
tions of  air,  water,  land,  and  vegetation.  TEHM 
combines  mechanistic  algorithms  for  climatic  and 
hydrologic  processes  with  vegetation  properties  to 
explicity  simulate  interception,  throughfall,  infiltra- 
tion, root  zone  evaporation,  transpiration,  drain- 
age, plant  and  soil  water  potential,  unsaturated  and 
saturated  subsurface  flow,  surface  runoff,  and  open 
channel    flow     AGTEHM    was   developed    from 


TEHM,  and  several  innovations  have  been  added 
for  agricultural  applications.  These  include 
changes  in  the  input  data  options,  algorithms  for 
sprinkler  and  flood  irrigation,  and  alternative  sur- 
face resistance-water  potential  relationship,  a  vari- 
able-contributing-area  function,  and  the  coupling 
of  a  model  for  soil  macropore  effects  on  water 
flow.  Several  internal  changes  to  the  original  code 
have  been  made  to  increase  calculation  efficiency. 
This  report  is  intended  as  a  companion  to  the 
TEHM  report  and  describes  those  features  not 
previously  documented.  (Author's  abstract) 
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CONTINUOUS  SYNTHESIS  OF  RUNOFF 
FROM  THE  KAWISHIWI  RD7ER  BASIN  IN 
NORTHEASTERN  MINNESOTA  BY  THE 
RIVAL  HYDROLOGIC  MODEL, 

Minnesota  Univ.,  Minneapolis.  St.  Anthony  Falls 

Hydraulic  Lab. 
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PROCEDURE  FOR  ESTLMATING  FLOW-DU- 
RATION CURVES  FOR  UNGAGED  MOUN- 
TAINOUS AND  HIGH  PLAINS  STREAMS  IN 
MONTANA, 

Montana  State  Univ.,  Bozeman.  Dept.  of  Civil 
Engineering. 

A.  B.  Cunningham,  and  D.  A.  Peterson. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  PB87-197653/ 
AS.  Price  codes:  A04  in  paper  copy,  A01  in  micro- 
fiche. Montana  Water  Resources  Research  Center, 
Bozeman,  Report  No.  135,  June  1983.  47  p,  27  fig, 
append.  Project  No.  OWRT  A-137-MONT  (1). 
Contract  No.  14-34-0001-2128. 
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streams,  Hydrologic  similarity,  Estimated  flow  du- 
ration curve. 

A  procedure  for  estimating  shape  and  magnitude 
of  flow-duration  curves  for  ungaged  stream  loca- 
tions in  Montana  has  been  developed.  This  proce- 
dure utilizes  a  dimensionless  flow-duration  curve 
which  is  determined  based  on  streamflow  records 
from  a  particular  hydrologic  region.  The  dimen- 
sionless curve  is  'scaled'  to  an  ungaged  site  using 
drainage  area  and  mean  annual  precipitation  as 
determined  from  suitable  maps.  Methodology  re- 
quires that  individual  judgement  be  used  in  select- 
ing flow-duration  curve  shape,  especially  if  spring 
flow  and/or  regulation  exist  above  the  chosen  site. 
Accuracy  of  this  procedure  will  vary  depending 
on  the  degree  of  hydrologic  similarity  between  the 
ungaged  site  and  the  gaged  streams  used  to  devel- 
op dimensionless  curves.  (Peavy-Mt  St.  U.) 
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SURFACE  WATER  RESOURCES  OF  SOUTH 
AFRICA:  VOLUME  V,  DRAINAGE  REGIONS 
MNPQRST,  THE  EASTERN  CAPE,  PART  2, 
(APPENDICES), 

University   of  the   Witwatersrand,   Johannesburg 

(South  Africa). 

B.  J.  Middleton,  S.  A.  Lorentz,  W.  V.  Pitman,  and 

D.  C.  Midgley. 

Report  No.   12/81,  Hydrological  Research  Unit, 

January  1982.  425  p. 

Descriptors:  'Hydrological  models,  'Model  stud- 
ies, 'Rainfall-runoff  relationships,  'Surface  water, 
'Reservoirs,  'Rivers,  'Meteorological  data  collec- 
tions, South  Africa,  Precipitation,  Runoff,  Stream- 
flow,  Sediments,  Water  management,  Evaporation, 
Frequency  analysis,  Water  storage,  Maps,  Land 
use,  Synthetic  hydrology,  Computer  models,  Re- 
gional analysis. 

This  volume  contains  the  appendixes  necessary  to 
use  the  hydrologic  models  described  and  illustrat- 
ed in  the  text  (Part  1,  a  separate  volume).  This  data 
specifically  concerns  the  surface  water  resources 
of  eastern  Cape  region  of  South  Africa.  Appen- 
dixes are  as  follows:  hydrometeorological  data 
(rainfall,  streamflow,  and  evaporation),   land   use 


(irrigated  areas,  afforested  areas,  reservoirs),  break- 
down of  tertiary  catchments,  model  parameters, 
synthetic  hydrology,  subcatchment  characteristics, 
and  determination  of  storage  requirements.  (See 
also  W88-00659)  (Cassar-PTT) 
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ating  and  studying  those  two 
FIELD  STUDIES,  DATA  PROCESSING,  TECH- 
NIQUES AND  MODELS  FOR  APPLIED  HY- 
DROLOGICAL  RESEARCH  VOLUME  2  -  SUM- 
MARY OF  FINDINGS, 
Natal  Univ.,  Pietermaritzburg  (South  Africa). 
R.  E.  Schulze. 

University  of  Natal.  Agricultural  Catchments  Re- 
search Unit  Report  No  7,  Vol  2,  p  1-29,  August, 
1979. 

Descriptors:  'Catchment  areas,  'Hydrologic  data, 
•Geomorphology,  Soil  surveys,  Climatology, 
Land  use,  Data  processing,  Analog  digital  convert- 
ers, Computer  programs,  Mathematical  models, 
Flood  forecasting,  Model  studies,  Storm  runoff, 
Peak  discharge,  Trend  surface  analysis,  Mapping, 
Soil  water,  Spatial  distribution,  Soil  erosion,  Ero- 
sion rate,  Thunderstorm,  Review,  South  Africa 
Cedara. 

An  overview  of  the  comprehensive  report  (volume 
1)  is  given.  Only  the  main  results,  conclusions,  and 
recommendations  are  presented  here.  This  summa- 
ry has  been  conveniently  divided  into  five  sections. 
These  sections  are:  Section  A:  The  Cedara  Catch- 
ments -  Physical  Background;  Section  B:  Data 
Processing  and  Manipulation;  Section  C:  Hydrolo- 
gical Models  and  Techniques;  Section  D:  Hydrolo- 
gical  Studies  of  Soil  Loss;  Section  E:  Flood  Pro- 
ducing Rainfall  in  Natal.  Techniques,  results  and 
recommendations  have  been  presented  which  will 
be  applied  and  further  tested  by  hydrologists  in 
South  Africa  at  both  research  and  operational 
levels.  This  report  testifies  to  a  number  of  needs  in 
hydrological  research,  namely:  a  need  for  more 
input  data,  a  need  for  further  improvements  to 
hydrological  models,  a  need  for  further  improve- 
ments in  techniques,  and  a  need  for  more  sophisti- 
cated data  manipulation.  (USGS) 
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STUDY  OF  RUNOFF  AND  EROSION  PROC- 
ESSES USING  LARGE  AND  SMALL  RAIN- 
FALL SIMULATORS, 

New  Mexico  State  Univ.,  Las  Cruces.  Dept.  of 
Civil  Engineering. 
T.  J.  Ward. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  PB87-215075/ 
AS.  Price  codes:  A05  in  paper  copy,  A01  in  micro- 
fiche. New  Mexico  Water  Resources  Research  In- 
stitute, Las  Cruces.  Technical  Completion  Report 
No.  215,  November  1986.  71  p,  15  fig,  12  tab,  21 
ref.  State  Project  No.  1423672. 

Descriptors:  'Simulation  analysis,  'Simulated  rain- 
fall, 'Computer  models,  'Data  collection,  Hydro- 
logic  models,  Hydrologic  processes,  Infiltration, 
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yield,  Soil  erosion,  Watersheds,  Simulators. 

Process  oriented  mathematical  models  can  be  an 
important  part  in  estimating  runoff  and  sediment 
yield  from  small,  ungaged  watersheds.  Rainfall 
simulation  is  an  important  experimental  technique 
for  gathering  information  which  is  directly  related 
to  the  hydrologic  processes  occurring  on  the  wa- 
tershed. This  report  contains  the  results  of  a  pilot 
study  on  the  utility  of  using  rainfall  simulation  in 
southwestern  watersheds.  Two  different  simulators 
were  compared  on  three  sites  in  New  Mexico.  A 
small  area  simulator,  10  sq  ft,  and  a  large  area 
simulator,  approximately  2000  sq  ft,  were  operated 
for  a  total  of  60  plot  experiments.  The  large  simula- 
tor was  modified  and  operated  with  variable  inten- 
sity rainfall  and  with  overland  flow  without  rain- 
fall for  some  experiments.  Analysis  of  the  data 
indicates  that  the  simulators  provide  similar  results 
for  hydrologic  processes,  and  that  sediment  yields 
averaged  about  2.7  times  higher  for  a  small  simula- 
tor. Addition  of  the  variable  intensity  and  overland 
flow  capabilities  to  the  large  simulator  have  pro- 
vided a  means  for  is 
important  processes.  (Ward-NM  St.  U.) 
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The  specific  objective  of  the  research  was  to  de- 
velop a  better  understanding  and  methodology  of 
computing  the  interaction  of  groundwater  and  sur- 
face waters,  and  to  quantify,  through  computer 
analysis,  the  interaction  between  the  time  varying 
flow  in  the  stream,  the  rise  and  fall  of  the  ground- 
water level,  and  the  flow  between  the  two.  A 
simple  model  (the  Muskingum  routing  method) 
was  chosen  for  the  streamflow  routing  to  reduce 
the  complexity  of  the  program  since  the  primary 
focus  was  on  groundwater.  A  standard  boundary 
element  method  was  used  for  the  groundwater 
calculation.  The  computational  mesh  is  automati- 
cally generated  by  the  program  using  the  channel 
data  and  the  depth  and  distance  to  the  free  surface 
of  the  aquifer.  The  hydraulic  conductivity  and 
effective  porosity  of  the  aquifer  complete  the  nec- 
essary specifications.  This  project  demonstrated 
that  computer  programs  do  not  need  to  be  large 
and  complex.  The  program  developed  uses  less 
than  ten  lines  of  data,  excluding  hydrograph  data, 
for  a  simple  case  and  runs  rapidly;  it  can  be  run  on 
a  microcomputer.  The  program  represents  a  plat- 
form on  which  can  be  constructed  a  hierarchy  of 
increasingly  complex  models.  (USGS) 
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This  book  provides  a  comprehensive  guide  to  the 
theory  and  practice  of  hydraulic  models,  and  their 
design,  construction  and  operation.  Many  hydrau- 
lic phenomena  are  too  complex  to  be  described  by 
mathematical  methods.  Even  the  effects  of  conven- 
tional engineering  projects  such  as  spillways  and 
river  barages  cannot  be  reliably  predicted  by 
theory.  Scale  models  play  a  decisive  part  in  the 
evaluation  of  many  hydraulic  schemes.  Models  are 
of  limited  value  if  they  fail  to  reproduce  physical 
phenomena  accurately.  Models  must  be  correctly 
designed  and  instrumented,  and  the  test  observa- 
tions interpreted  with  a  full  knowledge  of  the  scale 
effects  and  the  limitations  inherent  in  modelled 
systems.  Partial  analysis  is  the  theoretical  basis  of 
model  testing  and  occupies  much  of  Part  1  of  the 
book  (General  Theory),  which  also  includes  the 
necessary  study  of  similarity  theory  and  scale 
errors.  Drawing  on  experience  in  the  United  King- 
dom, Canada,  and  Africa,  the  modelling  of  river, 
tidal,  thermal  and  effluent  schemes  is  described  in 
Part  2.  Sections  on  hydroelectric  schemes,  and 
snow  and  ice  models  are  also  included.  Hydraulic 
modelling  will  appeal  to  practicing  engineers  and 
consultants  involved  in  the  design  and  construction 
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of  hydraulic  projects.  The  book  will  also  serve 
engineering  students  through  final  year  degree 
level  and  into  post-graduate  studies.  (Geiger-PTT) 
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Forest  soilr.,  Baseline  studies,  Climatology. 

This  book  attempts  to  explain  some  of  the  key 
linkages  between  the  processes  that  operate  in 
forest  ecosystems  to  provide  a  baseline  for  studies 
on  periodic  disturbances  to  such  ecosystems. 
Topics  examined  include:  the  carbon  balance  of 
tress,  forest  productivity  and  succession,  tree- 
water  relations,  the  hydrology  of  forest  ecosys- 
tems, nutrient  cycling  through  forests,  nutrient 
uptake  and  internal  plant  distribution,  decomposi- 
tion and  forest  soil  development,  susceptibility  and 
response  of  forests  to  natural  agents  of  disturbance, 
linkage  of  terrestrial  and  aquatic  ecosystems,  and 
forests  and  global  ecology.  Common  underlying 
processes  control  water  movement  in  forest  eco- 
systems: evaporation,  transpiration,  snow  pack 
energy  balance,  infiltration,  percolation,  lateral 
flow,  and  capillary  rise.  The  hydrologic  processes 
aid  in  evaluating  the  leaching  and  cycling  of  nutri- 
ents, movement  of  organic  and  inorganic  material 
into  streams  and  rivers,  and  the  potential  effects  of 
clearing  large  areas  of  forests  in  various  regions. 
The  input  of  sediment  and  organic  materials  criti- 
cal for  stream  life  is  controlled  by  streamside  vege- 
tation. Road  construction  and  logging  methods 
should  strive  to  minimize  erosion  in  forest  water- 
sheds. Through  an  understanding  of  how  river 
systems  operate  and  their  dependence  on  the  adja- 
cent forest,  new  approaches  to  river  management 
are  possible.  (Geiger-PTT) 
W88-O0883 


SPECIAL  GROUNDWATER  STUDY  OF  THE 

MIDDLE  DELAWARE  RIVER  BASIN,  STUDY 

AREA,  VOLUME  I,  (CHAPTERS  1-7), 

Wright  (R.E.)  Associates,  Middletown,  PA. 

R.  E.  Wright. 

(1983).  178  p,  48  fig,  17  tab,  2  append.  Prepared  for 

the  Delaware  River  Basin  Commission. 

Descriptors:  'Delaware  River  Basin,  'Geologic 
units,  'Geohydrology,  'Groundwater  hydrology, 
'Geologic  fractures,  Igneous  rocks,  'Metamorphic 
rocks,  'Sedimentary  rocks,  River  basins,  Geologic 
mapping,  Policy  making,  Aquifers,  Groundwater 
storage,  Geologic  joints. 

Groundwater  resources  of  the  Middle  Delaware 
River  Basin  were  evaluated  in  terms  of  the  consol- 
dated  rock  strata  and  associated  groundwater  qual- 
ity and  quantity  parameters  in  a  four-volume  study. 
In  this  volume,  the  framework  of  the  hydrogeolo- 
gic  regime  is  defined,  including  the  water  budget 
and  the  groundwater  development  potential.  Be- 
cause of  the  prolific  yield  of  the  Triassic  aquifers 
and  the  economies  associated  with  groundwater 
development,  urban  sprawl  has  extended  heavy 
water  supply  demands  northward  and  westward 
from  Philadelphia.  Portions  of  three  physiographic 
provinces:  the  Piedmont,  the  New  England,  and 
the  Valley  and  Ridge,  occur  within  the  boundaries 
of  Study  Area  II.  Igneous  and  metamorphic  rocks 
tend  to  comprise  the  poorest  aquifers  in  the  area 
due  to  their  relative  resistance  to  deformation  and 
weathering.  Saprolite  i?  the  best  water  storing  and 
water-transmitting  part  of  this  rock  system.  The 
storage  capability  of  igneous  and  metamorphic 
units  is  also  generally  very  low,  with  a  storage 
coefficient  of  0.002  in  the  upper  200  feet  of  the 
bedrock.  The  Triassic  sedimentary  units  are  com- 
prised of  a  diverse  series  of  sandstone,  siltstone, 
and  shale  strata.  The  dominant  strike  direction  of 
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lineaments  in  the  study  area  is  due  north  to  N10 
degrees  W.  Fracturing  appears  to  exist  to  a  greater 
degree  in  fracture  trace  zones.  Relatively  low  rates 
of  precipitation  and  streamflow,  and  low  water- 
table  levels,  were  seen  in  1980  and  1981.  Initial 
withdrawal  limits  equal  to  the  10-year  frequency 
baseflow  rate  per  aquifer  type  should  be  the  hydro- 
logic  water  budget  guide.  (See  W87-00921  thru 
W87-00924)  (Hawkins-Omniplan) 
W88-00921 


PHYSIOGRAPHY  AND  THE  HYDROLOGI- 
CAL  NETWORK, 

Natal  Univ.,  Pietermaritzburg  (South  Africa). 
R.  E.  Schulze. 

University  of  Natal  Agricultural  Catchments  Re- 
search Unit  Report  No  7,  Part  1  -  Field  Studies, 
Data  Processing,  Techniques  and  Models  for  Ap- 
plied Hydrological  Research  -  Vol  1,  p  1-18,  1979, 
1 1  fig,  4  tab. 

Descriptors:  'Catchment  areas,  *Geomorphology, 
*Hydrologic  data,  'Networks,  Rain  gages,  Stream 
gages,  Meteorological  data  collection,  Weather 
data  collection,  Topography,  Surface  runoff, 
Weirs,  Water  storage,  Water  depth,  Hydrographs, 
Hydrologic  equation,  Flood  peak,  South  Africa, 
Natal,  Cedara. 

Chapter  1  of  Section  A:  The  Cedara  Catchments  - 
General  Background,  describes  the  location  and 
the  main  physiographic  characteristics  of  the 
Cedara  Catchments.  In  1976  five  small  agricultural 
catchments  were  instrumented,  these  catchments 
having  been  selected  as  representative  in  land  use, 
soils  and  physiography  of  large  parts  of  the  Natal 
Midlands,  one  of  the  most  intensively  farmed  re- 
gions in  South  Africa  under  plantations,  crops  and 
pastures.  The  catchments,  ranging  in  size  from 
0.095  sq  km  to  5.250  sq  km  and  covering  a  total 
area  of  9.254  sq  km  are  drained  by  the  Rietspruit 
and  its  tributaries.  They  form  a  subcatchment  of 
the  Mgeni,  one  of  the  most  important  river  systems 
in  Natal.  The  hydrological  network  is  explained  in 
terms  of  instrumentation  and  storage:  depth  equa- 
tions were  derived  for  the  stilling  basins  of  the  five 
streamflow  gaging  weirs.  (USGS) 
W88-00950 


CLIMATE, 

Natal  Univ.,  Pietermaritzburg  (South  Africa). 
R.  E.  Schulze. 

University  of  Natal  Agricultural  Catchments  Re- 
search Unit  Report  No  7,  Part  1  -  Field  Studies, 
Data  Processing,  Techniques  and  Models  for  Ap- 
plied Hydrological  Research  -  Vol  1,  p  19-40,  1979. 

Descriptors:  'Catchment  areas,  'Climatology, 
'Weather  data  collection,  Spatial  distribution, 
Temporal  distribution,  Hydrometeorology,  Tem- 
perature measurement,  Winds,  Relative  humidity, 
Evaporation  rate,  Rainfall  rate,  Drought,  Thunder- 
storms, Flood  flow,  Fog,  Soil  water,  South  Africa. 

Chapter  2  of  Section  A:  The  Cedara  Catchments  - 
General  Background,  aims  at  evaluating  the  over- 
all climatological  characteristics  of  the  catchments. 
For  the  temporal  analysis  of  climate,  up  to  62 
years'  data  were  available  from  the  first  order 
meteorological  station  at  Cedara.  For  the  spatial 
analysis  a  maximum  of  two  years'  data  were  avail- 
able for  computations.  The  variables  discussed  are 
sunshine,  temperature,  relative  humidity,  wind,  pan 
evaporation,  rainfall  and  fog.  (USGS) 
W88-00951 


LAND  USE, 

Natal  Univ.,  Pietermaritzburg  (South  Africa). 
R.  E.  Schulze. 

University  of  Natal  Agricultural  Catchments  Re- 
search Unit  Report  No  7,  Part  1  -  Field  Studies, 
Data  Processing,  Techniques  and  Models  for  Ap- 
plied Hydrological  Research  -  Vol  1,  p  56-65,  1979. 
4  fig,  2  tab. 

Descriptors:  'Hydrological  data,  'Land  use, 
•Vegetation  effects,  Forests,  Mapping,  Aerody- 
namic characteristics,  Soil  water,  Biomass,  Rough- 
ness. 


Chapter  4  of  Section  A:  Cedara  Catchments  - 
General  Background,  describes  the  land  use/vege- 
tation surveys  of  the  catchments  which  have  been 
undertaken  from  a  functional  rather  than  a  botani- 
cal viewpoint,  with  emphasis  placed  on  factors 
used  in  water  yield,  flood  and  soil  loss  modeling. 
Applications  of  the  survey  are  illustrated  in  chap- 
ter 10  and  particularly  Chapter  13  where  point 
values  of  parameters  extracted  and  derived  from 
the  land  use  data  file  form  an  integral  part  of  soil 
loss  models  described.  (USGS) 
W88-00953 


BREAK-POINT  DIGITIZING  OF  CHARTS  AND 
PREPARATION  OF  DATA  FOR  HYDROLOGI- 
CAL ANALYSES, 

Natal  Univ.,  Pietermaritzburg  (South  Africa). 
R.  E.  Schulze. 

University  of  Natal  Agricultural  Catchments  Re- 
search Unit  Report  No  7,  Part  1  -  Field  Studies, 
Data  Processing,  Techniques  and  Models  for  Ap- 
plied Hydrological  Research  -  Vol  1,  p  66-79,  1979. 
2  ref,  append. 

Descriptors:  'Hydrologic  data,  'Data  processing, 
•Hydrometeorology,  Analog  digital  converters, 
Rain  gages,  Streamflow,  Stream  gages,  Weirs,  Sur- 
face runoff. 

Chapter  5  of  Section  B:  Data  Processing  and  Ma- 
nipulation, briefly  describes  chart  editing,  chart 
digitizing  and  error  checking  preparation  of  con- 
trol cards  for  analysis  in  the  light  of  experience 
gained  (1975-1978),  the  hardware  available  at  the 
University  of  Natal,  Pietermaritzburg  and  the  soft- 
ware developed.  A  user  oriented  computer  print- 
out is  given  for  the  digitizing  program.  (SAWIC) 
W88-00954 


DATA  BANK  OF  DIGITIZED  RECORDS, 

Natal  Univ.,  Pietermaritzburg  (South  Africa). 
R.  E.  Schulze. 

University  of  Natal  Agricultural  Catchments  Re- 
search Unit  Report  No  7,  Part  1  -  Field  Studies, 
Data  Processing,  Techniques  and  Models  for  Ap- 
plied Hydrological  Research  -  Vol  1,  p  214-222, 
1979.  5  ref. 

Descriptors:  'Hydrologic  data,  'Data  storage  and 
retrieval,  'Data  acquisition,  Rainfall  rate,  Stream- 
flow,  Storm  runoff,  Data  processing. 

Chapter  8  of  Section  B:  Data  Processing  and  Ma- 
nipulation, provides  an  inventory  of  hydrological 
records  digitized  to  date  for  the  Cedara  and  De 
Hoek/Ntabamhlope  Catchments,  of  data  processed 
in  collaboration  with  other  agencies  and  of  'special 
storms'.  Digitizing  is  an  ongoing  process  in  this 
project,  the  aim  being  to  satisfy  not  only  this 
project's  constant  demand  for  processed  records, 
but  also  to  be  able  to  work  with  other  hydrological 
research  agencies  on  a  collaborative  and/or  recip- 
rocal basis  in  the  endeavor  to  eventually  under- 
stand more  comprehensively  than  at  present  the 
rainfall  runoff  soil  loss  processes.  (USGS) 
W88-00955 


SMALL  CATCHMENT  FLOOD  SIMULATION 
BY  THE  HUGGINS  MODEL  AND  THE  SCS 
SYNTHETIC  HYDROGRAPH, 

Natal  Univ.,  Pietermaritzburg  (South  Africa). 
D.  W.  Cousens,  and  J.  R.  Burney. 
University  of  Natal  Agricultural  Catchments  Re- 
search Unit  Report  No  7,  Part  1  -  Field  Studies, 
Data  Processing,  Techniques  and  Models  for  Ap- 
plied Hydrological  Research  -  Vol  1,  p  223-234, 
1979.  3  fig,  1  tab,  6  ref. 

Descriptors:  'Catchment  areas,  'Hydrologic  data, 
•Parametric  hydrology,  'Data  processing,  Flood 
flow,  Flood  forecasting,  Mathematical  models, 
Model  studies,  Storm  runoff,  Agricultural  water- 
sheds, Runoff  plot,  Flood  hydrograph,  Synthetic 
hydrology,  Huggins  model,  Monke  model. 

Chapter  9  of  Section  C:  Hydrologic  Models  and 
Techniques,  is  concerned  with  the  test  procedures 
and  results  obtained  using  both  statistical  and  de- 
terministic models  and  attempts  to  explain  the  two 
types.  The  performance  of  the  Huggins  and  Monke 


Model  was  superior  for  complex  storms  while  the 
SCS  (the  United  States  Soil  Conservation  Service) 
synthetic  hydrograph   proved  more  efficient  for 
simple  storms.  (USGS) 
W88-00956 


SUGGESTED  MODIFICATIONS  TO  THE  SCS 
MODEL  FOR  IMPROVED  ESTIMATIONS  OF 
RUNOFF  VOLUME, 

Natal  Univ.,  Pietermaritzburg  (South  Africa). 
For  primary  bibliographic  entry  see  Field  2E. 
W88-00957 
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MULTIDIMENSIONAL  MODEL  OF  NONSTA- 
TIONARY  SPACE-TIME  RAINFALL  AT  THE 
CATCHMENT  SCALE, 

Princeton  Univ.,  NJ.  Water  Resources  Program. 
For  primary  bibliographic  entry  see  Field  2A. 
W88-00040 


NEAREST-NEIGHBOR  METHODS  FOR  NON- 
PARAMETRIC  RAINFALL-RUNOFF  FORE- 
CASTING, 

American  Telephone  and  Telegraph  Co.,  Denver, 

CO. 

For  primary  bibliographic  entry  see  Field  2A. 

W88-00041 


USE  OF  WEIGHTED  INTEGRAL  VARIABLES 
TO  DETERMINE  THE  RELATION  BETWEEN 
RAINFALL  INTENSITY  AND  STORM  FLOW 
AND  PEAK  FLOW  GENERATION, 

Melbourne  Univ.,  Parkville  (Australia).  School  of 

Agriculture  and  Forestry. 

For  primary  bibliographic  entry  see  Field  2A. 

W88-00043 


SIMPLE  WET-ONLY  RAINFALL  COLLEC- 
TOR, 

Newcastle  Univ.  (Australia).  Dept.  of  Geography. 

H.  A.  Bridgman. 

Water,  Air,  and  Soil  Pollution  WAPLAC,  Vol.  33, 

No.  3/4,  p  257-263,  April   1987.   1  fig,  2  ref,  2 

append. 

Descriptors:  'Precipitation  sampling,  'Sampling, 
•Samples,  'Rainfall  sampling,  'Rainfall  collectors, 
'Acid  rain,  'Australia,  'Economic  aspects,  Sample 
protection,  Precipitation,  Regression  analysis,  Con- 
ductivity, Hydrogen  ion  concentration. 

A  simple,  inexpensive,  event-actuated,  and  wet- 
only  precipitation  collector  designed  for  use  in  a 
major  acid  precipitation  project  in  the  Hunter 
Region,  New  South  Wales,  Australia,  is  described. 
The  sampler  is  designed  for  non-freezing  condi- 
tions and  is  labor  rather  than  material  intensive. 
The  collector  meets  requirements  for  efficiency, 
reliability  and  protection  of  the  sample.  Its  major 
problem  may  be  splash  contamination  from  the 
funnel  cover  and  motor  housing.  This  can  be  mini- 
mized by  regular  cleaning  during  weekly  servicing. 
The  collector  is  durable  with  replaceable  compo- 
nents and  provides  representative  samples  for 
chemical  analysis.  Components  for  the  collector 
cost  approximately  $120.00.  (Author's  abstract) 
W88-00097 


DROUGHT  IN  AFRICA, 

M.  H.  Glantz. 

Scientific  American  SCAMAC,  Vol.  256,  No.  6,  p 

34-40,  June  1987.  5  fig. 

Descriptors:  'Drought,  'Africa,  'Famine,  'Pre- 
cipitation, 'Climates,  'Atmospheric  processes, 
'Topography,  'Land  use,  Paleontology,  Peru  Ec- 
uador Southern  Oscillation,  Irrigation,  Education, 
Public  policy,  Policy  making. 

Searching  for  a  single  cause  of  African  droughts  is 
probably  futile.  There  are  many  different  regimes 
of  climate  resulting  from  different  atmospheric 
processes  and  topographic  features.  There  are  also 
many  different  societies  employing  different  pat- 
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terns  of  land  use.  The  most  popular  conception  of 
drought  is  that  it  is  a  meteorological  event.  Yet 
agricultural  and  hydrological  drought  also  occur. 
The  speculation  about  the  causes  of  drought  in 
Africa  centers  on  both  natural  and  human  factors. 
Paleoenvironmental  research  findings  show  that 
both  extended  wet  periods  and  extended  dry  peri- 
ods have  occurred  in  parts  of  sub-Saharan  Africa 
for  thousands  of  years.  Drought  appears  to  be  an 
aperiodic  phenomenon  as  well  as  a  recurrent  one. 
A  strong  correlation  between  Peru  Ecuador 
Southern  Oscillation  events  and  rainfall  in  south- 
eastern Africa  has  been  seen.  West  African 
droughts  may  be  better  explained  by  sea-surface 
temperature  variations  in  the  Atlantic.  Geophysi- 
cal conditions  possibly  related  to  drought  are  dis- 
cussed. The  complex  interactions  of  climatic  varia- 
bility and  human  activity  are  also  considered. 
Drought  by  itself  does  not  always  determine 
whether  there  will  be  a  famine.  There  is  a  high 
probability  that  a  country  with  internal  conflicts  is 
at  a  considerable  risk  of  famine  if  there  is  a 
drought.  Although  irrigation  has  been  seen  as  a 
buffer  to  drought,  it  often  has  been  ineffective. 
Other  proposals  for  providing  a  buffer  against 
drought  include  various  schemes  to  modify  climate 
and  weather.  One  remedial  step  is  a  program  of 
education  and  persuasion  by  agencies  on  the  theme 
that  drought  is  a  major  and  recurring  disruptive 
force  with  which  policy  makers  must  reckon. 
(Main-PTT) 
W88-00101 


CUMULATIVE  EFFECTS  OF  SIMULATED 
ACID  RAIN  ON  SOIL  CHEMICAL  AND  MI- 
CROBIAL CHARACTERISTICS  AND  CONIFER 
SEEDLING  GROWTH, 

California  Univ.,  Berkeley.  Dept.  of  Plant  and  Soil 

Biology. 

For  primary  bibliographic  entry  see  Field  5C. 

W88-00108 


SOLENOID-OPERATED,  VARIABLE  INTENSI- 
TY RAINFALL  SIMULATOR, 

Georgia  Agricultural  Experiment  Stations,  Athens. 

W.  P.  Miller. 

Soil  Science  Society  of  America  Journal  SSJD4, 

Vol.  51,  No.  3,  p  832-834,  May- June  1987.  2  fig,  11 

ref. 

Descriptors:  *Simulated  rainfall,  'Rainfall  simula- 
tion, Erosion,  Plot  studies,  Microcomputers,  Infil- 
trometer,  Runoff. 

A  portable,  variable-intensity,  low-cost  rainfall 
simulator  is  described  for  use  in  small  pan  runoff- 
erosion  studies  which  can  be  adapted  to  larger  plot 
studies  for  field  use.  Intensity  is  controlled  by 
electrically  operated  solenoid  valves  into  which 
wide  square  spray  nozzles  are  fitted.  The  opening 
and  closing  of  the  solenoid  valves,  controlled  via 
switches  operated  by  a  rotating  cam  or  microcom- 
puter, varies  the  intensity  of  rainfall  from  0.0004 
mm/s  to  approximately  0.024  mm/s,  at  29  kPa 
water  pressure.  Coefficients  of  uniformity  for  1  sq 
m  plots  under  a  single  nozzle  are  90  to  95%  and  85 
to  90%  for  1-  by  3-m  field  plots  using  a  three 
nozzle  system.  Kinetic  energy  of  the  rainfall,  deter- 
mined from  drop  size  distributions,  is  about  23  J/sq 
m/mm,  which  is  within  the  range  of  natural  rain- 
fall. (Author's  abstract) 
W88-00109 


INTER-STORM  COMPARISONS  FROM  THE 
OSCAR  HIGH  DENSITY  NETWORK  EXPERI- 
MENT, 

For  primary  bibliographic  entry  see  Field  5B. 
W88-O0120 


SIMPLD7IED  WET-ONLY  AND  SEQUENTIAL 
FRACTION  RAIN  COLLECTOR, 

McMaster  Univ.,  Hamilton  (Ontario).  Dept.  of  Ge- 
ography. 

For  primary  bibliographic  entry  see  Field  7B. 
W88-00121 


DIAGNOSTIC  ANALYSIS  OF  TWO  INTENSE 
MONSOON  DEPRESSIONS  OVER  AUSTRA- 
LIA, 


Bureau  of  Meteorology,  Melbourne  (Australia). 
N.  E.  Davidson,  and  G.  J.  Holland. 
Monthly  Weather  Review  MRWEAB,  Vol.  115, 
No.  2,  p  380-392,  February  1987.  13  fig,  27  ref. 

Descriptors:  'Precipitation,  'Monsoons,  'Precipi- 
tation intensity,  'Meteorology,  'Climatology, 
Temperature,  Rainfall,  Wind,  Dewpoint,  Australia, 
Rainstorms,  Clouds. 

Analyses  of  mean  sea  level  pressure,  wind,  temper- 
ature and  dewpoint  were  used  to  study  the  life 
cycles  of  two  intense,  heavy-rain  producing  mon- 
soon depressions  over  northern  Australia.  Two 
aspects  were  considered:  (a)  the  large-scale  forc- 
ing, using  both  synoptic  flow  field  changes  and 
angular  momentum  budgets,  and  (b)  the  role  of 
convective  and  stratiform  clouds,  using  kinematic 
and  thermodynamic  budgets.  For  each  situation, 
the  Northern  Hemisphere  circulation  became  fa- 
vorable well  prior  to  genesis.  The  short-term  trig- 
ger for  development  is  the  strengthening  of  the 
Southern  Hemisphere  subtropical  ridge  at  the  sur- 
face and  an  amplifying  upper-level  trough  and 
subtropical  jetstreak  to  the  southwest  of  the  forma- 
tion point.  The  outer  region  structure  of  these 
monsoon  depressions  is  considerably  similar  to  that 
of  a  tropical  cyclone,  even  though  the  systems 
develop  over  land.  During  development,  maximum 
convective  heating  occurs  at  middle  levels  and 
within  a  region  of  already  high  cyclonic  vorticity. 
Evidence  suggests  that  the  cloud  population  is 
mostly  comprised  of  deep  cumulonimbus  clouds, 
middle-level  stratiform  cloud  and  shallow  cumulus. 
(Author's  abstract) 
W88-00122 


GENERATION  OF  CONVECLTVE  STORMS 
OVER  THE  ESCARPMENT  OF  NORTHEAST- 
ERN SOUTH  AFRICA, 

Virginia  Univ.,  Charlottesville.  Dept.  of  Environ- 
mental Sciences. 

M.  Garstang,  B.  E.  Kelbe,  G.  D.  Emmitt,  and  W. 
B.  London. 

Monthly  Weather  Review  MRWEAB,  Vol.  115, 
No.  2,  p  429-443,  February  1987.  17  fig,  2  tab,  11 
ref. 

Descriptors:  'Precipitation,  'Convective  precipita- 
tion, 'Rainstorms,  'South  Africa,  'Meteorology, 
'Climatology,  'Storms,  'Orographic  precipitation, 
Rainfall,  Storms,  Advection,  Diurnal  variation. 

The  generation  of  convective  storms  over  the  es- 
carpment of  the  northeastern  region  of  South 
Africa  was  examined  in  terms  of  synoptic-,  meso-, 
and  local-scale  forcing.  Severe  storm  days  are  de- 
fined and  contrasted  with  no-storm  days  over  a  5- 
year  period.  Storms  are  associated  with  midtropos- 
pheric  troughs  in  the  westerlies  which  interact 
with  a  major  topographic  boundary.  A  mesoscale 
capping  inversion  exists  in  the  lee  of  the  escarp- 
ment on  storm  days.  Formation  of  the  inversion  is 
enhanced  by  a  diurnal  shift  in  wind  direction 
across  the  escarpment.  The  subsidence  inversion 
anchored  to  the  escarpment  is  deepened  during  the 
day  by  the  advection  of  the  daytime  mixed  layer 
off  an  elevated  heat  source.  Development  of  severe 
storms  occurs  selectively  in  time  ana  space  where 
easterly  low-level  moist  inflow  can  penetrate  the 
capping  inversion.  There  appears  to  be  a  critical 
relationship  between  the  larger-scale  synoptic  cir- 
culations and  the  meso-  and  local-effects  for  severe 
storms  to  develop.  (Author's  abstract) 
W88-00123 


THUNDERSTORM  GENESIS  ZONES  IN  THE 
COLORADO  ROCKY  MOUNTAINS  AS  DE- 
TERMINED BY  TRACEBACK  OF  GEOSYN- 
CHRONOUS SATELLITE  IMAGES, 

Air  Force  Geophysics  Lab.,  Hanscom  AFB,  MA. 

R.  M.  Banta,  and  C.  B.  Schaaf. 

Monthly  Weather  Review  MRWEAB,  Vol.  115, 

No.  2,  p  463^76,  February  1987.  10  fig,  2  tab,  39 

ref. 

Descriptors:  'Orographic  precipitation,  'Precipita- 
tion, 'Rainstorms,  'Rocky  Mountains,  'Remote 
sensing,  Precipitation  intensity,  Mountain  thunder- 
storms, Colorado. 


Mountain  thunderstorms  often  originate  in  pre- 
ferred regions  of  the  topography,  as  shown  qualita- 
tively by  pilot  reports  and  more  quantitatively  by 
meteorological  radar,  satellite,  and  lightning  detec- 
tor studies.  To  further  investigate  the  pheno- 
menom  of  mountain  thunderstorm  initiation,  time 
sequences  of  GOES  imagery  were  used  to  locate 
storms  and  to  trace  them  back  to  their  points  of 
origin.  Using  three  summers  of  data  from  days 
which  started  out  clear,  over  600  storms  in  the 
mountains  of  Colorado  and  New  Mexico  were 
analyzed.  The  origin  points  were  plotted  on  a 
terrain  map  and  contours  of  initiation  frequency 
were  drawn  to  identify  regions  with  a  high  likeli- 
hood of  producing  thunderstorms.  Initiation  sites 
were  found  to  cluster  into  identifiable  geographical 
locations  or  genesis  zones,  consistent  with  findings 
based  or.  the  other  data  sources.  When  cloud  prop- 
agation effects  were  taken  into  account,  the  loca- 
tions of  these  genesis  zones  were  also  consistent 
with  the  locations  of  clustering  regions  found  in 
the  other  studies.  There  were  also  regions  which 
thunderstorm  initiations  tended  to  avoid,  including 
such  broad  mounatain  bases  as  South  Park  and  the 
San  Luis  Valley,  and  such  wide  river  valleys  as  the 
Gunnison  and  Colorado.  The  data  was  also  strati- 
fied by  a  ridgetop  wind  direction.  Many  of  the 
genesis  zones  were  active  only  under  certain  wind 
regimes.  For  example,  in  the  southern  Sangre  de 
Cristo  Mountains,  storm  initiations  tended  to  occur 
to  the  lee  of  the  range  under  southwesterly,  north- 
westerly and  southeasterly  flow  at  ridgetops. 
Knowledge  of  the  prevailing  flow  directions  under 
which  genesis  zones  were  active  allowed  the  deter- 
mination of  mechanisms  which  contributed  to 
storm  initiation.  (Author's  abstract) 
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PREDICTABILITY  EXPERIMENTS  USING  A 
HIGH-RESOLUTION  LIMITED-AREA 

MODEL, 

National  Center  for  Atmospheric  Research,  Boul- 
der, CO. 

R.  Errico,  and  D.  Baumhefner. 
Monthly  Weather  Review  MRWEAB,  Vol.  115, 
No.  2,  p  488-504,  February  1987.   14  fig,  22  ref. 

Descriptors:  'Precipitation,  'Precipitation  intensi- 
ty, 'Weather  patterns,  'Weather  forecasting, 
'Model  studies,  Computer  models,  Mesoscale 
models,  Gravity  waves,  Error  analysis,  High-reso- 
lution models. 

Limited-area  mesoscale  models  with  prescribed  lat- 
eral boundaries  do  not  exhibit  the  same  predictabil- 
ity error  growth  as  observed  in  large-scale  (global) 
models  for  weather  prediction.  New  methods  of 
limited-area  initialization  and  spectral  analysis  indi- 
cate that  several  model  properties  act  to  restrict 
the  growth  of  perturbations.  These  include:  the 
projection  of  initial  perturbations  onto  gravity 
waves  which  interact  only  weakly  with  other, 
more  significant  motions;  the  'sweeping  out'  of 
errors  by  correct  or  perfect  lateral  boundaries;  and 
the  reduction  of  differences  by  subgrid  dissipation. 
This  last  property  suggests  that  there  is  a  strong 
dynamical  forcing  of  small  scales  by  much  larger 
scales,  so  that  this  forcing  is  only  weakly  affected 
by  typical,  small-scale  perturbations  in  this  model. 
New  experiments  imply  that  some  quasi-geostro- 
phic  components  of  the  forecasts,  away  from  the 
inflow  boundaries,  exhibit  local  error  doubling 
times  of  approximately  one  day  within  active  baro- 
clinic  regions.  (Author's  abstract) 
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SATELLITE-OBSERVED  CHARCTERISTICS 
OF  WINTER  MONSOON  CLOUD  CLUSTERS, 

Washington  Univ.,  Seattle.  Dept.  of  Atmospheric 

Sciences. 

M.  Williams,  and  R.  A.  Houze. 

Monthly  Weather  Review  MRWEAB,  Vol.  115, 

No.  2,  p  505-519,  February  1987.  18  fig,  2  tab,  18 

ref. 

Descriptors:  'Precipitation,  'Monsoons,  'Rain- 
storms, 'Satellite  technology,  'Remote  sensing, 
Storms,  Cloud  clusters,  Winter  storms,  Indonesia, 
Model  studies,  Bornea,  Diurnal  variation. 


Field  2— WATER  CYCLE 
Group  2B — Precipitation 


An  objective  algorithm  was  devised  which  is  capa- 
ble of  locating  cloud  clusters  at  the  point  of  initi- 
ation, tracking  them  to  the  point  of  dissipation  and 
thereby  accumulating  statistics  on  their  size  distri- 
butions and  preferred  geographical  locations  and 
times  of  occurence.  The  technique  is  able  to  ac- 
count for  periods  of  growth,  mergers,  splits  and 
decay,  which  take  place  during  the  lifetime  of  an 
individual  cluster.  It  is  used  to  derive  statistics  on 
cloud  clusters  observed  during  the  Winter  Mon- 
soon Experiment,  which  was  conducted  in  the 
region  of  the  'maritime  continent,'  near  Borneo,  in 
December,  1978.  The  size  distribution  of  the  clus- 
ters identified  and  tracked  shows  that  by  far  most 
of  the  cumulative  cloud  cover  was  accounted  for 
by  a  few  very  large  clusters.  This  result  implies 
that  the  vertical  distribution  of  diabatic  heating  in 
the  region  of  the  experiment  was  strongly  influ- 
enced by  dynamical  and  radiative  processes  in  the 
widespread  stratiform  cloud  and  precipitation 
areas  that  typify  very  large  clusters.  A  pronounced 
diurnal  cycle  was  characterized  by  a  preference 
for  the  very  large  clusters  to  reach  the  middle  of 
their  lifetime  over  the  sea  during  morning.  Mon- 
soon 'surge'  conditions  over  the  South  China  Sea 
also  strongly  favored  the  occurence  of  large  clus- 
ters over  the  water  north  of  Borneo.  (Author's 
abstract) 
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SYNOPTIC  AND  MESOSCALE  ASPECTS  OF 
AN  APPALACHIAN  ICE  STORM  ASSOCIAT- 
ED WITH  COLD-AIR  DAMMING, 

Pennsylvania  State  Univ.,  University  Park.  Dept. 

of  Meteorology. 

G.  S.  Forbes,  R.  A.  Anthes,  and  D.  W.  Thomson. 

Monthly  Weather  Review  MRWEAB,  Vol.  115, 

No.  2,  p  564-591,  February  1987.  21  fig,  6  tab,  56 

ref. 

Descriptors:  'Freezing  rain,  *  Precipitation, 
•Storms,  *Sleet,  Hail,  'Appalachian  mountains, 
•Ice  storms,  Mesoscale  effects,  Synoptic  effects, 
Temperature,  Wind. 

An  ice  storm  of  moderate  severity  occurred  along 
the  east  slopes  of  the  Applachians  on  13-14  Janu- 
ary 1980.  Though  surface  temperatures  were  ini- 
tially below  freezing  in  most  of  this  region,  objec- 
tive guidance  indicated  that  large-scale  warm  ad- 
vection  would  render  the  atmosphere  conducive  to 
rain.  Warm  advection  did  occur  above  about  900 
mb,  but  below  this  level  warm  advection  was 
prevented  by  a  cold  wedgeshaped  ridge  of  high 
pressure  which  became  entrenched  along  the  east 
slopes.  Temperatures  in  the  lowest  0.5-1  km  re- 
mained below  freezing  and  an  ice  storm  resulted. 
This  case  study  documents  the  evolution  of  the 
wedge  ridge  and  the  temperature  and  wind  fields 
associated  with  it.  Comparisons  were  made  be- 
tween the  evolution  of  these  fields  within  the 
quasi-stationary  wedge  ridge  (a  weather  regime 
known  as  cold-air  damming)  and  their  evolution 
during  the  preceding  period,  when  the  pressure 
ridge  was  progressing  eastward  across  the  Mid- 
west. The  process  controlling  the  changes  of  tem- 
perature in  these  regimes  was  analyzed;  cold  ad- 
vection and  upslope  flow  maintained  the  cold 
dome.  Cross  sections  are  used  to  present  detailed 
analyses  of  the  vertical  structure  and  evolution  of 
the  temperatures  and  winds  within  the  damming 
region.  Interesting  features  include  the  develop- 
ment of  an  'extended  coastal  front'-the  sloping 
inversion  separating  the  trapped  cold  dome  from 
the  warm  onshore  flow  above,  a  jet  parallel  to  the 
mountain  at  low  levels,  and  an  enhanced  flow  over 
the  mountain  near  its  crest.  Apparently  due  to  the 
lack  of  vertical  resolution  sufficient  to  capture 
such  features,  operational  numerical  models  exhib- 
ited substantial  errors  in  this  case.  (Author's  ab- 
stract) 
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PRELIMINARY  INVESTIGATION  OF  A  RELA- 
TIONSHIP BETWEEN  SOUTH  AMERICAN 
SNOW  COVER  AND  THE  SOUTHERN  OSCIL- 
LATION, 

Nebraska  Univ. -Lincoln.  Dept.  of  Geography. 
R.  S.  Cerveny,  B.  R  Skeetcr,  and  K.  F.  Dewey 
Monthly  Weather  Review  MRWEAB,  Vol.   115, 
No.  2,  p  620-623,  February  1987.  3  fig,  2  tab,  17 


ref. 


Descriptors:  Descriptors:'Precipitation,  *Snow, 
•Remote  sensing,  •Climatology,  Weather,  'South 
America,  Southern  oscillation,  Snow  cover,  Tem- 
perature. 

South  American  snow  cover  area  during  the  May- 
October  snow  season  was  correlated  significantly 
with  the  winter  Southern  Oscillation  index  (SOI) 
values  of  the  same  year.  The  relationship  is  in- 
verse; periods  of  low  SOI  values  are  associated 
with  extensive  South  American  snow  cover  while 
periods  of  high  SOI  values  occur  during  years  of 
diminished  snow  cover.  The  movements  of  the 
Pacific  anticyclone  and  the  midlatitude  westerlies 
and  subsequent  changes  in  precipitation  and  tem- 
perature patterns  were  discussed  in  an  analysis  of 
this  relationship.  There  is  evidence  that  the 
strength  and  direction  of  the  relationship  between 
the  SOI  and  snow  cover  may  vary  with  latitude 
and  be  limited  to  the  region  north  of  45  deg  S.  This 
styudy  suggests  that  increased  snow  cover  be- 
tween 20  deg  and  40  deg  is  primarily  influenced  by 
a  weakening  of  the  subtropical  Pacific  high  and  an 
expansion  of  the  midlatitude  westerlies  into  the 
region.  (Master-PTT) 
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RAINFALL  VARIABILITY  IN  EQUATORIAL 
AND  SOUTHERN  AFRICA:  RELATIONSHIPS 
WITH  SEA  SURFACE  TEMPERATURES 
ALONG  THE  SOUTHWESTERN  COAST  OF 
AFRICA, 

Florida  State  Univ.,  Tallahassee.  Dept.  of  Meteor- 
ology. 

S.  E.  Nicholson,  and  D.  Entekhabi. 
Journal    of   Climate    and    Applied    Meteorology 
JCAMEJ,  Vol.  26,  No.  5,  p  561-578,  May  1987.  16 
fig,  2  tab,  61  ref.  NSF  Grant  No.  ATM-82 12781. 

Descriptors:  *Rainfall,  'Sea  surface  temperature, 
•Water  temperature,  *Meteorology,  'Climatology, 
•Coastal  waters,  'Africa,  Surface  water,  Upwell- 
ing,  Benguela  coast,  Time  series  analysis,  Mathe- 
matical studies. 

Sea  water  temperature  (SST)  fluctuations  in  the 
upwelling  region  along  the  Benguela  coast  were 
analyzed  and  its  relationship  to  rainfall  variability 
both  along  the  coast  and  throughout  equatorial  and 
southern  Africa  were  studied.  The  analysis  incor- 
porates compositing  and  time  series  analysis. 
Coastal  rainfall  is  markedly  enhanced  during 
warm-water  years  and  suppressed  during  cold- 
water  years.  The  effects  are  strongest  in  March 
and  April;  at  some  stations,  March  totals  of  50  mm 
in  cold-water  years  contrast  with  200  to  400  mm  in 
March  of  warm-water  years.  Spectral  analysis 
shows  the  variability  of  SSTs  to  be  most  pro- 
nounced on  time  scales  of  5  to  6  years,  and  strong 
relationships  with  rainfall  throughout  equatorial 
and  southern  Africa  are  evident  on  this  time  scale. 
In  coastal  regions  there  may  be  some  degree  of 
direct  local  forcing  of  rainfall  anomalies  via  SST 
anomalies,  but  the  temporal  and  geographical  pat- 
terns of  the  relationship  suggest  that  in  general, 
both  SSTs  and  rainfall  probably  respond  to 
common  atmospheric  forcing  mechanisms.  (Au- 
thor's abstract) 
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VARIABILITY  IN  UNITED  STATES  CLOUDI- 
NESS AND  ITS  RELATION  TO  EL  NINO, 

National   Oceanic   and   Atmospheric   Administra- 
tion, Silver  Spring,  MD.  Air  Resources  Lab. 
J.  K.  Angell,  and  J.  Korshover. 
Journal    of   Climate    and    Applied    Meteorology 
JCAMEJ,  Vol.  26,  No.  5,  p  580-584,  May  1987.  5 
fig,  2  tab,  91  ref. 

Descriptors:  'Cloud  cover,  'Clouds,  'El  Nino, 
'Climatology,  •United  States,  Sunshine  duration, 
Correlation  analysis,  Regression  analysis,  Seasonal 
variation,  Sea  surface  temperature,  Surface  water, 
Temperature. 

Based  on  linear  regression,  during  1950-85  the 
year-average,  United  States  cloudiness  (defined 
here  as  an  average  of  cloud  amount  and  sunshine 
duration)    increased    by    a    significant    0.8%    per 


decade,  with  the  increase  greatest  in  the  South 
Central  region  (1.3%  per  decade).  During  1970-85, 
however,  the  United  States  cloudiness  increased  by 
only  0.4%  per  decade,  a  nonsignificant  amount. 
Over  the  36-year  interval,  most  of  the  cloudiness 
increase  was  in  autumn  (2.1%  per  decade  for  the 
contiguous  United  States),  but  during  1970-85  the 
cloudiness  increase  was  similar  (about  0.4%  per 
decade)  in  all  four  seasons.  For  the  United  States 
as  a  whole,  cloudiness  has  been  above  average  at 
the  time  of  strong  El  Ninos,  such  as  those  in  1972- 
73  and  1982-83,  but  often  below  average  at  the 
time  of  weaker  El  Ninos.  As  a  consequence,  over 
the  36-year  interval  the  maximum  correlation  be- 
tween seasonal  sea  surface  temperature  (SST)  (in 
the  region  0  degrees- 10  degrees  S,  180  degrees-80 
degrees  W)  and  the  United  States  cloudiness  is 
only  0.26  (cloudiness  leading  this  SST  by  about 
one  season),  just  significant  at  the  5%  level  taking 
account  of  serial  correlation.  The  correlation  (r) 
has  been  largest  in  southwestern  (r=0.26)  and 
north  central  (r=0.30)  regions  of  the  United  States 
and  least  in  the  northeastern  region  (r=0.09).  (Au- 
thor's abstract) 
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MICROPHYSICAL  AND  RADAR  OBSERVA- 
TIONS OF  SEEDED  AND  NONSEEDED  CON- 
TINENTAL CUMULUS  CLOUDS, 

Weather  Bureau,  Bethlehem  (South  Africa). 

T.  W.  Krauss,  R.  T.  Bruintjes,  J.  Verlinde,  and  A. 

Kahn. 

Journal    of   Climate    and    Applied    Meteorology 

JCAMEJ,  Vol.  26,  No.  5,  p  585-606,  May  1987.  11 

fig,  4  tab,  38  ref. 

Descriptors:  *Clouds,  'Cloud  seeding,  'Remote 
sensing,  'Cumulus  clouds,  Cloud  liquid  water,  Mi- 
crophysical  observations,  Radar,  Weather  modifi- 
cation, Weather,  South  Africa,  Ice,  Dry  ice,  Silver 
iodide,  Particle  size,  Entrainment. 

Controlled  cloud  seeding  experiments  were  con- 
ducted near  Bethlehem,  South  Africa  during  the 
summer  of  1984-85.  The  experimental  unit  was  the 
semi-isolated  cumulus  congestus  cloud.  Microphy- 
sical  measurements  were  obtained  by  three  instru- 
mented aircraft  flying  in  stacked  formation.  Radar 
observations  were  made  by  a  5-cm  wavelength 
radar  performing  volume  scans  at  5-minute  inter- 
vals. A  three-way  randomization  scheme  was  used 
to  seed  clouds  near  the  -8  degrees  C  level  with 
either  dry  ice  pellets,  silver  iodide  pyrotechnics,  or 
a  placebo  (no  seed)  treatment.  Strict  cloud  selec- 
tion criteria,  based  on  the  measurements  made 
during  an  initial  inspection  penetration,  assured  the 
treatment  of  clouds  in  their  developing  stages  as 
their  tops  rose  up  through  the  -10  degrees  C  level. 
A  total  of  60  clouds  were  chosen  and  treated. 
Using  ice  crystal  measurements,  mostly  above  the 
seeding  level,  it  was  demonstrated  that  some  cu- 
mulus clouds  are  modified  by  the  injection  of 
either  dry  ice  or  silver  iodide.  High  ice  concentra- 
tions were  produced  and  the  evolution  of  the  ice 
particle  size  distribution  is  consistent  with  a  rain 
enhancement  hypothesis  involving  an  artificially 
induced  ice  embryo  process.  However,  the  liquid 
water  contents  decayed  rapidly,  primarily  due  to 
entrainment,  and  in  the  majority  of  the  seeded 
cases  precipitation  particles  formed  due  to  low- 
density  accretion  onto  aggregates  resulting  in  little 
or  no  precipitation  at  the  ground.  The  dry  ice-  and 
silver  iodide-seeded  clouds  that  echoed  had  signifi- 
cantly higher  maximum  1-km  average  ice  concen- 
trations than  placebo  clouds.  Approximately  67% 
of  the  dry  ice-treated  clouds,  63%  of  the  silver 
iodide-treated  clouds,  and  45%  of  the  placebo 
clouds  produced  radar  echoes  >  10  dBZ.  The  dry 
ice-seeded  clouds  that  echoed  had  significantly 
higher  maximum  cell  heights  than  the  placebo  cells 
and  the  silver  iodide-seeded  cells.  When  the  test 
cloud  data  were  stratified  according  to  diameter,  a 
positive  association  existed  between  seeding  and 
number  of  clouds  that  echoed.  Wider  clouds  re- 
sponded more  favorably  to  seeding,  presumably 
because  they  were  affected  less  by  entrainment. 
(Author's  abstract) 
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WATER  CYCLE— Field  2 


Snow,  Ice,  and  Frost — Group  2C 


BUDGETS  OF  WATER  VAPOR  IN  THE  UN- 
STABLE BOUNDARY  LAYER  OVER  RUGGED 
TERRAIN, 

Cornell  Univ.,  Ithaca,  NY.  School  of  Civil  and 

Environmental  Engineering. 

W.  P.  Kustas,  and  w.  Brutsaert. 

Journal    of   Climate    and    Applied    Meteorology 

JCAMEJ,  Vol.  26,  No.  5,  p  607-620,  May  1987.  8 

fig,  5  tab,  29  ref.  NSF  Grant  No. ATM8 115713. 

Descriptors:  'Water  vapor, 

•Inversions(Atmosphere),  'Boundary  layers,  'Me- 
teorology, 'Atmospheric  water,  Hills,  Mathemati- 
cal studies,  Mathematical  equations,  Switzerland, 
Humidity,  Specific  humidity,  Surface  evaporation. 

Inversion  fluxes  of  water  vapor  are  calculated  for 
1 1  clear  days  using  profile  data  from  a  sequence  of 
radio  soundings  over  hilly  terrain  in  the  Pre-Alpine 
region  of  Switzerland.  The  relationships  between 
the  mixed  layer  and  inversion  layer  gradients  of 
specific  humidity,  and  the  inversion  and  surface 
fluxes  of  water  vapor  together  with  other  turbu- 
lence parameters  were  investigated.  The  mean 
mixed  layer  gradient,  appears  to  be  fairly  well 
related  to  the  inversion  flux  of  water  vapor.  There 
is  also  evidence  that  a  relationship  exists  between 
the  gradient  in  the  inversion  layer,  and  an  eddy 
diffusion  parameter.  The  atmospheric  water  vapor 
budget  below  the  inversion  was  tested  with  the 
gathered  data  as  a  means  of  determining  surface 
evaporation.  Transport  in  the  mixed  layer  appears 
to  be  more  strongly  affected  by  mechanical-type 
than  by  convective-type  disturbances.  (Author's 
abstract) 
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ADVANCES  IN  THE  IDENTIFICATION  AND 
ANALYSIS  OF  ORGANIC  POLLUTANTS  IN 
WATER,  VOLUME  2. 

For  primary  bibliographic  entry  see  Field  2A. 
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ASSESSMENT  OF  SATELLITE  RAIN  ESTI- 
MATES FOR  LARGE-SCALE,  OPERATIONAL 
USE, 

National  Oceanic  and  Atmospheric  Administra- 
tion, Boulder,  CO.  Office  of  Weather  Research 
and  Modification. 

C.  G.  Griffith,  and  J.  A.  Augustine. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  PB83-143131. 
Price  codes:  A05  in  paper  copy,  A01  in  microfiche. 
NOAA  Technical  Memorandum  ERL  OWRM-17, 
October  1982.  84  p,  21  fig,  3  tab,  13  ref,  2  append. 

Descriptors:  'Rainfall,  'Model  studies,  'Satellite 
technology,  Infrared  imagery,  Data  acquisition, 
Remote  sensing,  Precipitation,  Rain,  Rain  gages, 
Convection,  Data  collections,  Meteorological  data 
collections,  Temporal  distribution,  Spatial  distribu- 
tion, Isohyets. 

The  feasibility  of  using  a  satellite  rain  estimation 
method  to  operationally  estimate  convection  rain- 
fall over  large  areas  and  for  long  time  scales  was 
estimated  for  the  central  third  area  of  the  United 
States  (from  the  Rocky  Mountains  to  the  Mississip- 
pi River  and  from  South  Dakota  to  central  Texas). 
A  month  of  rainfall  (August  1979)  was  estimated 
from  GOES  infrared  satellite  data.  Comparisons 
were  made  between  gage  data  for  the  month  and 
for  three  individual  days.  Satellite  rain  estimates 
for  the  month  and  for  the  three  days  generally 
showed  better  correspondence  with  the  gage  data 
in  the  eastern  part  than  in  the  western  part  of  the 
array.  This  may  be  due  to  the  effect  of  the  Rocky 
Mountains  on  convection.  The  sparsity  of  the 
upper-air  stations  limited  the  effectiveness  of  the 
model  adjustment  factors.  The  adjustment  factors 
derived  from  a  one-dimensional  cumulus  cloud 
model  provided  the  best  adjustment  out  of  the  five 
tested.  The  derived  isohyets  are  sensitive  to  the 
temporal  frequency  of  the  data.  Computation  time 
may  be  reduced  by  using  the  streamlined  version 
of  the  technique.  (Geiger-PTT) 
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NUMERICAL  SIMULATION  OF  A  POSSIBLE 
FREEZING  AND  SHEET  FORMATION  MECH- 
ANISM FOR  BARIUM  CLOUD  STRIATIONS, 


Naval  Research  Lab.,  Washington,  DC. 
S.  T.  Zalesak,  J.  A.  Fedder,  and  S.  L.  Ossakow. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  ADA-121087. 
Price  codes:  A03  in  paper  copy,  A01  in  microfiche. 
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Descriptors:  'Mathematical  models,  'Barium 
clouds,  'Simulation,  'Computer  models,  Computer 
programs,  Ionospheric  plasma  clouds,  Gradient 
drift  instability,  Plasma  clouds. 

A  possible  mechanism  is  presented  for  the  'freez- 
ing' or  apparent  freezing,  of  barium  cloud  stri- 
ations  and  for  the  formation  of  long  thin  sheets  of 
barium  on  the  leading  edge  of  the  cloud.  The 
essence  of  the  model  is  that  the  finite  Pedersen 
mobility  of  the  barium  ions  allows  them  to  separate 
from  the  electron  cloud.  The  barium  is  replaced  in 
the  electron  cloud  by  the  ions  constituting  the 
ambient  ionosphere,  which  are  compressed  up  to 
the  required  densities  by  their  own  Pedersen  mo- 
bility. In  the  process  of  exiting  the  electron  cloud, 
the  barium  is  expanded  and  hence  attains  a  density 
lower  than  when  it  coexisted  with  the  electron 
cloud.  For  many  ionospheric  parameters  the 
barium  will  have  in  effect  left  the  region  of  further 
structuring,  which  will  still  be  proceeding  the  elec- 
tron cloud.  As  the  barium  leaves  the  electron 
cloud,  it  forms  a  long  thin  sheet  of  lower  density 
barium,  one  side  of  which  is  considerably  steeper 
than  the  other,  which  extends  from  the  leading 
(nonstructuring)  edge  of  the  cloud.  An  observer 
watching  only  the  barium  would  conclude  that  the 
cloud  had  frozen.  Further,  the  electron  cloud  itself 
may  decay  if  the  ions  coexisting  with  it  are  subject 
to  a  fast  recombination  chemistry.  (Author's  ab- 
stract) 
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CONTINUING  DESIGN  WORK  FOR  THE 
SIERRA  COOPERATIVE  PILOT  PROJECT:  IN- 
TERIM REPORT  NO.  S, 
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Research  activities  concerned  with  the  continuing 
design  work  on  the  Sierra  Cooperative  Pilot 
Project  (SCPP)  are  discussed.  Simulation  work  of 
potential  impacts  of  seeding  in  various  observed 
conditions  in  the  SCPP  area  was  conducted 
through  the  utilization  of  a  computer  model 
(GUIDE)  developed  specifically  for  the  SCPP. 
One  version  of  GUIDE  simulates  the  orographic 
water  balance  of  SCPP  storms.  Another  version 
simulates  seeding  signature  (either  aerial  or  ground 
releases)  first  in  the  clouds  and  ultimately  the 
fallout  of  precipitation  sized  particles  to  the 
ground.  This  model,  which  was  originally  formu- 
lated in  BASIC  computer  language,  was  converted 
to  FORTRAN  to  provide  quicker  running  times 
and  transferability  of  the  model  to  other  users. 
(Author's  abstract) 
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TREND  SURFACE  ANALYSIS  TECHNIQUE 
FOR  AUTOMATED  MAPPING  OF  RAINFALL 
STATISTICS  DERIVED  FROM  POINT  MEAS- 
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relationship,  Natal,  Trend  surface  analysis. 

Chapter  1 1  of  Section  C:  Hydrological  Models  and 
Techniques,  aims  at  illustrating  the  practical  con- 
siderations that  have  to  be  borne  in  mind  when 
trend  surfaces  are  fitted  and  used  for  estimations  of 
point  and  areal  rainfall.  The  technique  itself  is  first 
examined  before  practical  considerations  in  the 
application  of  the  technique  are  discussed.  The 
chapter  concludes  with  a  review  of  its  application 
in  hydrology.  (USGS) 
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COUPLED  THERMOMECHANICAL  RE- 
SPONSE OF  AN  AXISYMMETRIC  COLD  ICE 
SHEET, 
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A  detailed  thermomechanical  flow  model  for  ice 
sheets  having  a  radially  symmetric  geometry  uses 
governing  relations  that  are  derived  from  first  prin- 
ciples of  physics.  The  interactive  aspects  of  me- 
chanical and  thermal  energy  are  taken  into  ac- 
count. The  resulting  model  is  a  nonlinear  partial 
differential  equation  relating  the  temperature,  ve- 
locity, and  stress  fields.  Boundary  conditions  of 
accumulation  rate,  geothermal  flux,  sliding  laws, 
and  surface  temperatures  are  specified,  and  the 
model  determines  a  steady  state  response  in  terms 
of  ice  sheet  profile  and  internal  temperatures,  ve- 
locities, and  stresses.  The  computational  methodol- 
ogy is  described  for  numerically  determining  solu- 
tions from  which  one  can  assess  the  credibility  of 
the  model  itself,  and  to  the  extent  that  it  is  credible, 
examine  effects  such  as  perturbation  of  external 
temperatures,  accumulation  rates,  and  so  forth. 
(Author's  abstract) 
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AN  APPALACHIAN  ICE  STORM  ASSOCIAT- 
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PRELIMINARY  INVESTIGATION  OF  A  RELA- 
TIONSHIP BETWEEN  SOUTH  AMERICAN 
SNOW  COVER  AND  THE  SOUTHERN  OSCIL- 
LATION, 

Nebraska  Univ. -Lincoln.  Dept.  of  Geography. 
For  primary  bibliographic  entry  see  Field  2B. 
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DEPOSITIONAL  MODEL  FOR  OUTWASH, 
SEDIMENT  SOURCES,  AND  HYDROLOGICAL 
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MARINE  CIRCULATOR, 
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INVESTIGATION  OF  GROWTH  INSTABIL- 
ITIES OF  THE  ICE-WATER  INTERFACE  BY 
LIGHT  SCATTERING  SPECTROSCOPY, 

Y.  Yeh. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  PB87-2094O9/ 
AS.  Price  codes:  A03  in  paper  copy,  A01  in  micro- 
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The  growth  of  a  pure  single  crystal  of  ice  into  its 
own  melt  under  a  temperature  gradient  leads  to 
enhanced  scattering  of  light  at  the  ice-water  inter- 
face. This  anomalously  intense  scattering  of  light 
develops  when  the  crystal  growth  velocity  exceeds 
0.6  microns/sec.  Even  though  the  scattering  phe- 
nomenon occurs  as  soon  as  the  dynamic  stationary 
state  interface  has  developed,  the  ice  phase  which 
has  been  overtaken  by  this  surface  exhibits  no 
anomalous  scattering.  Experiments  have  been  con- 
ducted to  measure  the  angular  dependence  of 
decay  time  associated  with  scattering  and  the  long 
term  development  of  this  interfacial  phenomenon. 
Scattering  does  not  occur  in  the  liquid  phase  under 
given  supercooling  and  temperature  gradient  if  the 
interface  is  absent.  Substances  which  can  disrupt 
interfacial  ice  growth  have  been  selected  by  de- 
tailed investigations  of  their  ice  growth  inhibition 
capabilities.  A  model  postulating  that  this  phe- 
nomenon is  related  to  the  growth  and  dissipation 
of  spontaneous  surface  defects  has  been  explored. 
(Author's  abstract) 
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RISK  ANALYSIS  AND  TIME-DEPENDENT 
FLOOD  MODELS, 
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In  a  stochastic  model  for  the  partial  duration  series 
(PDS)  of  floods  the  occurrence  of  flood  peaks  is 
modelled  by  an  inhomogeneous  Poisson  process 
where  a  number  of  events  in  a  given  time  interval 
exhibits  an  annual  cycle.  The  magnitude  of  events 
above  the  threshold  is  assumed  to  be  distributed 
exponentially  with  a  coefficient  also  exhibiting  an 
annual  cycle.  The  hydrologic  risk  associated  with 
this  model  is  also  evaluated.  The  evaluation  proce- 
dure is  based  directly  on  the  extreme  value  process 
of  the  PDS.  The  density  function  of  the  design 
discharge  arising  from  uncertainties  in  the  param- 
eters was  obtained  for  two  versions  of  the  model. 
In  the  first,  identically  and  independently  distribut- 
ed flood  magnitudes  are  assumed,  while  in  the 
second,  a  seasonal  dependency  in  the  distribution 
of  the  exceedances  is  allowed  for.  The  models 
were  applied  to  a  series  of  daily  discharge  values 
of  a  gauging  station  on  the  river  Gail  in  Carinthia, 
in  the  southern  part  of  Austria.  Because  the  model 
incorporates  the  seasonal  occurrence  of  the  flood 
events,  it  can  be  used  to  identify  advantageous 
periods  for  construction  works.  In  the  case  exam- 
ined, the  first  250  days  in  a  year  are  recommended 
for  accomplishing  civil  engineering  works.  It  is 
suggested  that  this  technique  could  also  be  incor- 
porated into  reservoir  operation  rules  for  improved 
flood  protection.  (Wood-PTT) 
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EFFECTS  OF  BANK  STORAGE  AND  WELL 
PUMPING  ON  BASE  FLOW,  CARMEL  RIVER, 
MONTEREY  COUNTY,  CALIFORNIA, 
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Bank  storage  contributions  to  base  flow  may  be 
important  on  alluvial  rivers  with  highly  permeable 
bank  material,  such  as  the  lower  Carmel  River, 
Monterey  County,  California.  The  recharge  phase 
of  bank  storage  occurs  during  flood  stage  in  the 
river  when  a  hydraulic  gradient  exists  from  the 
river  into  the  banks.  In  general,  discharge  from 
bank  storage  is  most  important  on  the  recession 
limb  of  individual  floods,  with  most  stored  water 
typically  being  discharged  within  2-3  flood  peri- 
ods. As  the  river  stage  continues  to  fall,  a  hydrau- 
lic gradient  from  the  banks  to  the  river  is  main- 
tained and  stored  water  drains  from  the  banks.  On 
the  Carmel  River,  the  seasonal  recession  limb  pro- 
vides conditions  of  gradually  declining  stage  over 
several  months.  In  1982,  a  moderately  wet  year, 
bank  storage  contributions  were  detected  two 
months  after  the  last  peak  flow  of  the  winter  rainy 
season,  during  a  period  of  critical  importance  to 
steelhead  trout  and  probably  to  riparian  vegeta- 
tion. However,  in  1983,  an  extremely  wet  year, 
bank  storage  was  undetectable  two  months  after 
the  season's  last  peak  flow,  probably  because  the 
sustained  base  flow  from  the  upper  basin  over- 
whelmed the  more  transient  bank  storage  contribu- 
tion. Groundwater  withdrawal  from  the  alluvial 
aquifer  locally  lowered  the  water  table  so  that 
streamflow  was  influent  to  the  banks  in  the  reach 
of  major  pumping  wells.  This  effect  was  striking  in 
its  persistence,  whether  the  Carmel  River  was 
gaining  or  losing  overall  in  its  alluvial  reach. 
Pumping  rates  were  roughly  comparable  to  flow 
losses  across  the  well  field.  (Author's  abstract) 
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SIMPLE  RECURSP/E  FORMULA  TO  RE- 
PLACE WILSON'S  GRAPHICAL  LAKE  ROUT- 
ING, 

Waikato  Univ.,  Hamilton  (New  Zealand).  Dept.  of 
Earth  Sciences. 
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ESTIMATION  OF  FLOOD  FREQUENCY:  AN 
EVALUATION  OF  TWO  DERTVED  DISTRIBU- 
TION PROCEDURES, 

Massachusetts  Inst,  of  Tech.,  Cambridge.  Dept.  of 

Civil  Engineering. 
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INDIRECT  METHOD  FOR  DETERMINATION 
OF  THE  PARAMETERS  OF  FLOOD  PLAIN 
AQUIFERS, 
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PEATLAND  HYDROLOGIC  IMPACT  MODEL: 
DEVELOPMENT  AND  TESTING, 

Arizona  Univ.,  Tucson.  School  of  Renewable  Nat- 
ural Resources. 

For  primary  bibliographic  entry  see  Field  4C. 
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RESONANT  REFLECTION  OF  WATER 
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GATED BOUNDARIES, 
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A  one-dimensional  wave  equation  is  derived  for 
water-wave  propagations  in  a  long  channel  with 
corrugated  boundaries.  The  amplitude  and  the 
wavelength  of  boundary  undulations  are  assumed 
to  be  smaller  than,  and  in  the  same  order  of  magni- 
tude as,  the  incident  wavelength,  respectively. 
When  the  Bragg  reflection  condition  ("i.e.,  the  wa- 
venumber  of  the  boundary  undulations  is  twice 
that  of  the  incident  wavenumber)  is  nearly  satis- 
fied, significant  wave  reflection  could  occur.  Cou- 
pled equations  for  transmitted  and  reflected  wave 
fields  were  derived  for  the  near  resonant  coupling. 
The  detuning  mechanism  is  attributed  to  the  slight 
deviation  in  the  wavenumber  of  the  corrugated 
boundaries  from  the  Bragg  wavenumber.  Analyti- 
cal solutions  were  obtained  for  the  cases  where  the 
boundary  undulations  are  within  a  finite  region. 
The  theory  was  applied  to  the  design  of  a  harbor 
resonator.f  and  shown  to  be  an  attractive  alterna- 
tive to  the  conventional  quarter  wavelength  harbor 
resonator.  This  concept  of  resonance  reflection  is 
limited  to  small-amplitude  waves  in  an  intermedi- 
ate water  depth.  It  can,  however,  be  extended  to 
the  shallow-water  limit  and  include  nonlinear  ef- 
fects. (Wood-PTT) 
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RESPONSE  OF  QUATERNARY  FLUVIAL  SYS- 
TEMS TO  DIFFERENTIAL  EPEIROGENIC 
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Geology   GLGYB,   Vol.    15,   No.   8,   p  689-693, 
August  1987.  4  fig,  26  ref. 

Descriptors:  'Quaternary  Fluvial  systems,  'Aguas 
river,  'Feos  river,  'Southeast  Spain,  'Differential 
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The  effects  of  differential  uplift  of  the  landmass  on 
the  direction  of  the  flows  of  the  rivers  Aguas  and 
Feos  in  southeast  Spain  are  discussed.  Because  of 
regional  uplift,  during  late  Pliocene-early  Pleisto- 
cene time,  of  the  depositional  marine  surface  the 
river  flowed  in  the  a  southward  direction.  This 
drainage  direction  was  disrupted  when  the  Alha- 
milla-Cabrera  Sierras  and  the  Sorbas  basin  were 
uplifted  differentially  relative  to  the  surrounding 
basins.  The  ancestral  Feos  drainage  responded  by 
incision  across  the  uplift  through  a  combination  of 
superimposition  and  antecedence.  Differential 
uplift  of  the  Sorbas  basin  enhanced  headward  ero- 
sion of  strike-oriented  drainages  and  promoted 
capture  of  the  ancestral  Feos  drainage  by  the  Rio 
de  Aguas  during  the  late  Pleistocene.  Stratigraphic 
relations  and  soil  development  indicate  that  epeiro- 
genic uplift  and  local  tectonics,  together  with  cli- 
matic fluctuations,  have  influenced  the  develop- 
ment of  the  drainage  systems  throughout  the  Qua- 
ternary. (Ray-PTT) 
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Geomorphic  response  to  a  1985  flood  in  the  Little 
River  Valley,  northern  Virginia  was  compared 
with  the  largest  historic  flood  in  1949  in  the  same 
valley.  The  primary  geomorphic  activity  during 
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the  1985  flood  was  severe  bank  erosion  and  chan- 
nel-gravel deposition  rather  than  the  debris  flow 
and  avalanching  of  the  1949  event.  An  unusual  and 
widespread  phenomenon  of  the  recent  flood  was 
that  large  trees  eroded  and  transported  by  the 
flood  water  were  aligned  parallel  to  the  river 
banks  and,  at  isolated  sites,  were  braced  and 
stacked  against  trees  standing  on  the  flood  plain. 
Lateral  barriers  or  dams  created  from  these  dis- 
placed trees  allowed  the  channel  to  be  locally 
aggraded  above  the  level  of  the  floodplain.  In 
these  reaches,  little,  if  any,  river  gravel  was  depos- 
ited on  the  floodplain,  even  though  the  adjacent 
channel  floor  was  raised  well  above  that  surface. 
The  river  has  now  shifted  around  the  filled  seg- 
ments, leaving  flat,  isolated  surfaces,  underlain  by 
channel  gravel,  standing  above  the  level  of  the 
modern  floodplain.  These  may  be  mistaken  fea- 
tures for  terraces  after  they  become  vegetated  and 
the  tree  bracing  the  gravels  decay.  Interpreting 
these  surfaces  to  be  terrace  remnants  would  thus 
lead  to  a  faulty  reconstruction  of  geomorphic  his- 
tory in  the  Little  River  valley  and  other  valleys 
where  floodplain  morphology  is  controlled  by  in- 
frequent flood  events.  (Author's  abstract) 
W88-00161 


EFFECTS  OF  MAINSTREAM  DAMS  ON  PHY- 
SICOCHEMISTRY  OF  THE  GUNNISON 
RIVER,  COLORADO, 

Montana  Univ.,  Bigfork.  Biological  Station. 

For  primary   bibliographic   entry   see   Field   6G. 
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STATUS  OF  THE  COLORADO  RIVER  ECO- 
SYSTEM IN  GRAND  CANYON  NATIONAL 
PARK  AND  GLEN  CANYON  RECREATIONAL 
AREA, 

Museum  of  Northern  Arizona,  Inc.,  Flagstaff. 
For  primary   bibliographic   entry  see   Field   6G. 
W88-O0346 


CHARACTERIZATION  OF  YAMPA  AND 
GREEN  RIVER  ECOSYSTEMS:  A  SYSTEMS 
APPROACH  TO  AQUATIC  RESOURCE  MAN- 
AGEMENT, 

Wyoming  Game  and  Fish  Dept.,  Cheyenne. 
For  primary  bibliographic  entry  see  Field  2H. 
W88-00348 


DESCRIPTION  AND  ASSESSMENT  OF  THE 
RAFT  RIVER  LOTTC  SYSTEM  IN  THE  VICINI- 
TY OF  THE  RAFT  RIVER  GEOTHERMAL 
AREA 

Brigham  Young  Univ.,  Provo,  UT.  Dept.  of  Zool- 
ogy. 

For  primary  bibliographic  entry  see  Field  5C. 
W88-0O484 


SECONDARY  FLOW  IN  ESTUARIES  DUE  TO 
THE  CURVATURE  OF  THE  MAIN  FLOW  AND 
TO  THE  ROTATION  OF  THE  EARTH  AND  ITS 
DEVELOPMENT, 

Technische  Hogeschool  Delft  (Netherlands). 
R.  Booij,  and  J.  P.  T.  Kalkwijk. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  PB83-146597. 
Price  codes:  A03  in  paper  copy,  A01  in  microfiche. 
Report  No.  9-82,  October  1982.  38  p,  7  fig,  7  ref. 

Descriptors:  *Flow  characteristics,  *Flow,  'Corio- 
lis  force,  Flow  channels,  Tidal  currents,  Water 
currents,  Tidal  effects,  Tidal  hydraulics,  Alluvium. 

In  tidal  channels  the  flow  pattern  has  a  dominant 
influence  on  the  morphology  of  an  alluvial  bottom. 
To  predict  bottom  changes  as  caused  by  the  flow  a 
detailed  description  of  the  flow  is  necessary.  In 
particular  the  deviations  from  the  main  flow,  the 
so-called  secondary  flow,  are  important,  as  they 
give  rise  to  bottom  slopes  transverse  to  the  main 
flow.  In  this  report  the  secondary  flow,  as  typical 
for  estuaries  as  the  eastern  Scheldt,  is  considered. 
(Author's  abstract) 
W88-00487 


CONTINUOUS     SYNTHESIS     OF     RUNOFF 
FROM  THE  KAWISHIWI   RIVER   BASIN  IN 


NORTHEASTERN  MINNESOTA  BY  THE 
RIVAL  HYDROLOGIC  MODEL, 

Minnesota  Univ.,  Minneapolis.  St.  Anthony  Falls 
Hydraulic  Lab. 

J.  K.  Bogart,  and  C.  E.  Bowers. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  PB87-201117/ 
AS.  Price  codes:  A08  in  paper  copy,  A01  in  micro- 
fiche. External  Memorandum  No.  191,  St.  Antho- 
ny Falls  Hydraulic  Laboratory,  Sept.  1986.  147  p, 
24  fig,  4  tab,  7  ref,  append.  Project  No.  OWRT  B- 
161-Minn  (2).  Contract  No.  14-34-0001-1237. 

Descriptors:  'Model  studies,  *Hydrologic  models, 
'Hydrologic  simulation,  'Continuous  synthesis  of 
runoff,  *Flood  forecasting,  'Minnesota,  Kawishiwi 
River  Basin. 

RIVALL  is  a  deterministic  continuous-synthesis, 
generalized  river  forecasting  program  developed 
by  the  National  Weather  Service,  River  Forecast 
Center.  It  normally  accepts  runoff  in  inches  over 
the  watersheds  from  ROAPI  and  ROMELT  and 
uses  unit  hydrograph  procedures  to  transform  the 
input  into  daily  flows.  Using  stored  data  on  lakes 
and  reservoirs,  it  routes  through  the  system  and 
computers  both  flow  and  stage  at  selected  points  in 
the  system.  Both  observed  or  actual  flow  and 
computed  flow  can  be  printed  out  in  graphical 
form  at  the  selected  locations.  RIVALL  has  been 
applied  to  the  1200-square  mile  Kawishiwi  River 
Basin  in  North-eastern  Minnesota.  This  Basin  is 
partially  located  in  a  national  wilderness  area,  the 
BWCA  (Boundary  Waters  Canoe  Area),  and  par- 
tially in  a  national  forest;  it  includes  two  large 
taconite  mines  and  large  deposits  of  copper-nickel 
ore.  Using  runoff  data  computed  by  the  SSARR 
model,  RIVALL  was  used  to  compute  runoff  rates 
and  route  through  the  system.  In  general,  there 
was  good  agreement  between  observed  and  com- 
puted flows,  although  gate  control  changes  were 
difficult  to  handle  on  long  runs.  (Blake-U.  MN) 
W88-00540 


PROCEDURE  FOR  ESTIMATING  FLOW-DU- 
RATION CURVES  FOR  UNGAGED  MOUN- 
TAINOUS AND  HIGH  PLAINS  STREAMS  IN 
MONTANA, 

Montana  State  Univ.,   Bozeman.   Dept.   of  Civil 

Engineering. 

For  primary  bibliographic  entry  see  Field  2A. 
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NATIONAL  WATER  SUMMARY  1985  -  HY- 
DROLOGIC EVENTS  AND  SURFACE-WATER 
RESOURCES. 

Geological  Survey,  Reston,  VA.  Water  Resources 
Div. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  PB87-198552/ 
AS.  Price  codes:  A22  in  paper  copy,  A01  in  micro- 
fiche. USGS  Water-Supply  Paper  2300,  1986.  506 
p,  194  fig,  129  tab.  Compilers:  D.  W.  Moody,  E.  B. 
Chase,  and  D.  A.  Aronson. 

Descriptors:  'National  water  summary,  'Hydro- 
logic  events  (annual),  'Surface  water,  'Surface 
water  availability,  'Water  use,  'Streamflow, 
'Rivers,  'River  basins,  Management,  Hydrologic 
maps,  Runoff,  Rainfall,  Water  law,  Legal  aspects, 
Hydrologic  cycles,  Water  budget,  Snow,  Ice, 
Water  storage,  Water  demand,  Water  yields,  Vol- 
untary water  transfer,  Information  transfer,  Data 
collections,  Dams,  Reservoirs,  Hydrologic  units. 

This  summary  for  1985  is  the  third  of  an  annual 
series  by  the  USGS  that  describes  the  conditions, 
trends,  variability,  quality,  and  use  of  the  Nation's 
water  resources.  An  overview  is  presented  of  the 
distribution,  characteristics,  uses,  and  management 
of  the  surface-water  resources  in  each  of  the  States 
and  the  territories.  Each  State  summary  contains 
multicolor  maps  showing  the  location  of  principal 
river  basins,  rivers,  reservoirs,  hydropower  plants, 
graphs  showing  average  annual  discharges  and  av- 
erage seasonal  variations  in  precipitation  and 
runoff;  and  tables  presenting  streamflow  and 
water-use  statistics.  Also  described  are  State  agen- 
cies, laws,  and  regulations  pertaining  to  surface- 
water  management.  In  addition  to  these  State  de- 
scriptions of  surface  water,  individually  authored 


Streamflow  and  Runoff — Group  2E 

articles  describe  the  role  of  rainfall  and  runoff  in 
the  hydrologic  cycle,  generalized  water  budgets 
for  the  21  water-resources  regions,  the  significance 
of  snow  and  ice  in  seasonal  storage  of  water,  the 
effects  of  dams  on  surface-water  hydrology,  the 
potential  for  increasing  water  yields  by  coordinat- 
ed management  techniques,  the  voluntary  transfers 
of  water  in  the  West,  and  the  improvements  in 
timely  communications  of  information  on  hydro- 
logic  conditions  that  will  enable  water  managers  to 
more  closely  match  water  supply  to  demand. 
(USGS) 
W88-0O556 


CONTROL  METHOD  FOR  OPEN  CHANNEL, 

Hitachi  Ltd.,  Tokyo  (Japan). 

For  primarv  bibliographic  entry  see  Field  4A. 
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FLOODS  ON  VALLEY  RIVER,  TATHAM 
CREEK,  AND  JANALUSKA  CREEK  IN  THE 
VICINITY  OF  ANDREWS,  NORTH  CAROLI- 
NA. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  V A  22161,  as  DE82-906081. 
Price  codes:  A04  'n  paper  copy,  A01  in  microfiche. 
Flood  Report,  TVA/OECD/FPM-82/4,  August 
1982.  65  p,  3  tab,  9  plates,  4  ref,  append. 

Descriptors:  'Flood  forecasting,  'Flood  plain 
management,  'Prediction,  'Management  planning, 
'Flood  control,  Flood  plain  zoning,  Flood  profiles, 
Flood  protection,  Floodproofing,  Flood  damage, 
Floodwater,  Dams,  Levees,  Flood  discharge, 
Flood  hydrographs,  Flood  plains. 

This  floodplain  information  study  provides  flood 
data  for  the  Valley  River  and  Tatham  and  Juna- 
luska  Creeks  for  the  town  of  Andrews,  North 
Carolina  to  help  the  town  better  administer  its 
floodplain  management  program.  Local  residents, 
newspaper  articles,  reports,  and  U.S.  Geological 
Survey  stream  gage  records  at  Tomotla  provided 
data  about  major  flooding  back  to  1898.  Flood 
discharges  and  elevations  have  been  computed  for 
the  100-  and  500-yr  and  maximum  probable  floods. 
On  the  Valley  River  the  100-yr  flood  would  aver- 
age about  1.5  ft  higher  than  the  1957  flood.  The 
500-yr  flood  on  the  Valley  River  would  average 
about  2.5  ft  higher  than  the  1957  flood.  The  maxi- 
mum probable  flood  would  be  approximately  5.5 
to  6.5  ft  higher  than  the  1957  flood  and  4  to  5  ft 
higher  than  the  100-yr  flood.  The  hydraulics  of  the 
study  area  were  analyzed  using  the  U.S.  Army 
Corps  of  Engineers  HEC-2B  backwater  computer 
program  to  provide  estimates  of  the  100-  and  500- 
yr  and  maximum  probable  flood  elevations  at  se- 
lected cross  sections.  The  computed  elevations  at 
the  cross  sections  were  plotted  on  a  graph  at  the 
stream  mile  locations  of  the  cross  sections  and 
joined  with  straight  lines  to  create  flood  profiles. 
Structural  solutions  to  reduce  flood  damage  are 
dams,  levees,  and  channel  modifications.  Nonstruc- 
tural measures  include  floodplain  regulations,  flood 
insurance,  floodproofing,  flood  warning  systems, 
and  evacuation  plans.  (Geiger-PTT) 
W88-00645 


FIELD  EVIDENCE  FOR  THE  FLOW  PROPER- 
TIES OF  THE  TOUTLE  VALLEY  MUDFLOWS, 

Washington  Univ.,  Seattle.  Dept.  of  Geological 
Sciences. 

T.  Dunne,  J.  D.  Smith,  and  M.  Wigmosta. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  PB86-157138/ 
AS.  Price  codes:  A08  in  paper  copy,  A01  in  micro- 
fiche. Final  report,  May  1983.  146  p,  61  fig,  9  tab, 
37  ref.  Contract  No.  14-34-0001-1413.  Project  No. 
Bur  Rec  C-00233-V. 

Descriptors:  'Mudflows,  *Mt.  St.  Helens,  'Toutle 
River,  'Rheology,  'Washington,  Yield  strength, 
Bingham  viscosity,  Debris  flows,  Discharge  meas- 
urement, Velocity,  Surface  velocity. 

Field  measurements  of  the  average  velocity  and 
discharge  of  the  Toutle  River  debris  flows  are 
described  and  interpreted.  Debris  flows  broke  trees 
in  numerous  channel  locations.  The  diameters  of 
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snapped  trees,  along  with  the  diameters  and  mud- 
line  variations  on  those  trees  which  remained 
standing,  provide  quantitative  data  for  determining 
the  rheology  of  the  debris  flows.  Two  channel 
locations  on  the  upper  North  Fork  of  the  Toutle 
River  (3  km  downstream  from  the  town  of  St. 
Helens),  and  one  location,  8  km  below  the  conflu- 
ence of  the  North  and  South  Forks  of  the  Toutle 
River,  contained  a  sufficient  number  of  both 
broken  and  standing  trees  for  the  flow  dynamics  to 
be  examined.  Vertically  averaged  velocity  of  the 
undisturbed  approach  flow  was  determined  from 
the  mud  marks  on  the  trees  by  approximating  a 
tree  as  a  circular  cylinder  and  modeling  the  debris 
flow  as  a  Bingham  material.  The  diameters  of 
standing  trees  were  used  along  with  the  local  verti- 
cally averaged  velocity  and  total  boundary  shear 
stress  to  calculate  a  minimum  yield  strength  and  a 
maximum  yield  strength  and  minimum  viscosity. 
At  various  locations  groups  of  standing  and  broken 
trees  were  subjected  to  nearly  identical  flow  condi- 
tions. At  these  locations  the  diameters  of  the  small- 
est standing  tree  and  the  largest  broken  tree  were 
used  to  bracket  the  Bingham  viscosity  and  yield 
strength.  By  comparing  maximum  and  minimum 
values  at  several  locations,  the  spatial  distribution 
of  Bingham  viscosity  and  yield  strength  was  deter- 
mined. The  best  estimate  for  the  yield  strength  at 
the  two  locations  in  the  upper  North  Fork  is 
between  0  and  254  N/sq  m,  with  viscosity  general- 
ly varying  between  135  and  477  N-s/sq  m.  At  the 
site  below  the  confluence  the  yield  strength  was 
between  0  and  180  and  the  viscosity  varied  from 
less  than  1  up  to  178.  (Mohler-USGS) 
W88-00651 


SURFACE  WATER  RESOURCES  OF  SOUTH 
AFRICA:  VOLUME  V,  DRAINAGE  REGIONS 
MNOQRST,   THE   EASTERN   CAPE,   PART   1 

(TEXT), 

University   of  the   Witwatersrand,   Johannesburg 

(South  Africa). 

B.  J.  Middleton,  S.  A.  Lorentz,  W.  V.  Pitman,  and 

D.  C.  Midgley. 

Report  No.   12/81,  Hydrological  Research  Unit, 

January   1982.    167  p,  22  fig,  42  tab,  41   ref,   7 

append. 

Descriptors:  *Hydrologic  models,  *Model  studies, 
•Rainfall-runoff  relationships,  'Surface  water, 
•Reservoirs,  'Rivers,  'Meteorological  data  collec- 
tions, South  Africa,  Precipitation,  Runoff,  Stream- 
flow,  Topography,  Sediments,  Soil  types,  Water 
management,  Evaporation,  Frequency  analysis, 
Water  storage,  Maps,  Land  use,  Synthetic  hydrolo- 
gy, Computer  models,  Regional  analysis,  Optimiza- 
tion, Cost  analysis,  Cost-benefit  analysis. 

A  handbook  for  hydrologic  modeling  of  surface 
water  resources  in  the  eastern  Cape  region  of 
South  Africa  gives  background  on  the  model,  spe- 
cific data  of  the  region  under  study  (with  maps 
illustrating  topography,  geology,  soil  types,  veld 
types,  rainfall  and  evaporation,  distribution  of  hy- 
drometeorological  stations,  land  use  and  sediment 
yield).  The  manual  shows  a  step-by-step  example 
for  the  person  using  a  pocket  calculator.  For  exam- 
ple, the  reader  is  shown  how  to  establish  the  mean 
annual  runoff  for  the  purpose  of  dimensionalizing 
the  regional  diagrams,  how  to  estimate  storage 
requirements,  how  to  generate  low  flow  sequences, 
how  to  allow  for  upstream  water  use,  how  to 
allow  for  evaporation  from  storage  and  accumula- 
tion of  sediments,  and  to  optimize  storage  needed 
for  desired  draft.  For  the  computer-oriented  user, 
the  thru  basic  models  are  demonstrated.  This  per- 
mits simulation  analysis,  which  produces  time  se- 
quences of  flow,  storage  state,  spill,  shortfall,  etc. 
Cash  flow,  benefit-cost  statistics,  and  optimization 

firocedures  can  be  obtained.  Data  tables  are  pub- 
ished  in  a  separate  volume.  (See  also  W88-00660) 
(Cassar-PTT) 
W88-00659 


STUDY  OF  RUNOFF  AND  EROSION  PROC- 
KSSKS  USING  LARGE  AND  SMALL  RAIN- 
FALL SIMULATORS, 

New  Mexico  Slate  Univ.,  Las  Cruces.   Dept.  of 

1  Mgineering. 
I  or  primary  bibliographic  entry  see  Field  2A. 
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ALBERTA:  SURFACE  WATER  DATA,  1984. 

Inland  Waters  Directorate,  Ottawa  (Ontario). 
1985.  289  p. 

Descriptors:  *Hydrologic  data  collections, 
•Canada,  *Alberta,  'Surveys,  'Surface  water 
records,  'Stream  discharge,  'Water  level,  Data 
collections,  Flow  measurements,  Surface  water, 
Flow  discharge,  Drainage  area,  Stream  gages. 

The  results  of  the  hydrometric  survey  made  in 
Alberta  by  the  Water  Survey  of  Canada  for  1984 
are  presented.  For  gaging  stations  where  a  system- 
atic record  of  water  level  or  discharge  was  ob- 
tained, a  table  of  daily  water  level  of  discharge,  a 
summary  of  monthly  and  annual  data,  and  descrip- 
tive information  is  given.  Descriptive  information 
provides  data  on  gage  type,  location,  drainage 
area,  contributed  data,  flow  type  (natural  or  regu- 
lated), gage  datum,  and  unusual  conditions  pertain- 
ing to  the  station.  Revisions,  corrections  or  addi- 
tions made  to  the  discharges  and  water  levels  after 
January  1,  1980  are  specified.  The  overall  accuracy 
of  the  degree  of  reliability  of  hydrometric  data 
depends  upon  gage  type  and  stability,  accuracy  of 
observation  of  stage  and  measurement  of  reference 
datum,  the  stability  of  the  stage-discharge  relation- 
ship, or  if  the  control  is  unstable,  the  frequency 
and  accuracy  of  discharge  measurements,  and  the 
computation  procedures  and  interpretation  of 
records.  (Geiger-PTT) 
W88-O0787 


SASKATCHEWAN:  SURFACE  WATER  DATA, 
1984. 

Inland  Waters  Directorate,  Ottawa  (Ontario). 
1985.  201  p. 

Descriptors:  'Stream  discharge,  'Canada,  'Sas- 
katchewan, 'Flow  discharge,  Stream  gages, 
Gages,  Streamflow,  Flow. 

The  Water  Resources  Branch  of  the  Department 
of  the  Environment  in  Canada  presents  the  results 
of  the  hydrometric  survey  investigations  which 
were  made  in  Saskatchewan  by  the  Water  Survey 
of  Canada.  For  gauging  stations  where  a  systemat- 
ic record  of  water  level  or  discharge  was  obtained, 
data  are  presented  for  daily  water  level  or  dis- 
charge, monthly  and  annual  data,  and  descriptive 
information  on  the  gauging  station  (type  of  gauge, 
location,  drainage  area).  The  overall  accuracy  or 
the  degree  of  reliability  of  hydrometric  data  pre- 
sented depends  upon  the  type  of  gauge,  stability  of 
gauge,  accuracy  of  observation  of  stage  and  meas- 
urement of  reference  datum;  the  stability  of  the 
stage-discharge  relationship;  and  the  computation 
procedures  and  interpretation  of  records.  The  dis- 
charge, or  water  level,  data  are  presented  for  each 
gauging  station  by  alphabetical  order.  (Halterman- 
PTT) 
W88-00798 


SURFACE  WATER  RESOURCES  OF  SOUTH 
AFRICA;  VOLUME  TV:  DRAINAGE  REGIONS 
E,  G,  H,  J,  K,  L  -  THE  WESTERN  CAPE,  PART 
1(TEXT), 

Hydrological     Research    Inst.,     Pretoria    (South 

Africa). 

W.  V.  Pitman,  D.  J.  Potgieter,  B.  J.  Middleton, 

and  D.  C.  Midgley. 

Water  Resources  Studies,  Report  No.  13/81,  May 

1982.  176  p,  23  fig,  49  tab,  41  ref. 

Descriptors:  'Rainfall-runoff  relationships, 
•Rivers,  'Water  supply,  'South  Africa,  Irrigation, 
Land  use,  Streams,  Evaporation,  Precipitation, 
Hydrologic  data  collections,  Maps,  Soil  types,  Me- 
teorological data  collection,  Surface  water, 
Streamflow,  Synthetic  hydrology,  Flow  duration, 
Frequency  analysis,  Model  studies,  Water  storage, 
Evaporation,  Sediments,  Reservoirs. 

Data  on  the  water  resources  of  the  Western  Cape 
Region  of  South  Africa.  Here  all  rivers  rise  in  and 
flow  through  South  African  territory.  Irrigation 
farming  is  highly  developed.  However,  there  is 
sufficient  water  to  irrigate  only  about  400,000  ha  of 
the  more  than  500,000  ha  of  land  suitable  for 
irrigation.  The  major  water  resources  development 
is      the      Riviersonderend-Bergrivier-Jonkershoek 


scheme,  of  which  the  key  storage  is  at  the  484 
million  cu  m  Theewaterskloof  dam.  Two-thirds  of 
the  water  in  this  system  is  used  for  irrigation.  The 
Voelvlei  project  is  an  off-channel  storage  fed  by 
canals.  The  Western  Cape  Region  is  characterized 
by  sharp  reliefs  and  canyons.  Rainfall  is  very  high 
in  the  Hex  River  mountains  and  falls  off  in  the 
valleys  and  towards  the  northwest  and  interior. 
Evaporation  increases  from  1300-1400  mm  at  the 
coats  and  1600  mm  in  the  mountains  to  2200-2300 
mm  in  the  north.  Sediment  yields  in  the  Gamka 
basin  and  upper  Kariega  are  about  1000  t/sq  km/ 
year,  among  the  highest  in  South  Africa;  50-200  t/ 
sq  km/year  in  the  remainder  of  the  region.  Exam- 
ples of  sample  water  resource  planning  problems 
are  given.  (Cassar-PTT) 
W88-O0819 


ESTIMATIONS  OF  STORM  RUNOFF  AND 
SEDIMENT  YUXD  FOR  SELECTED  SMALL 
DAM  SITES  IN  KWAZULU, 

Natal    Univ.,    Pietermaritzburg    (South    Africa). 

Dept.  of  Agricultural  Engineering. 

R.  E.  Schulze. 

Agricultural  Catchments  Research  Unit,  Report 

No.  12,  August  1981.  75  p,  5  fig,  8  tab,  19  ref,  2 

append. 

Descriptors:  'Rainfall-runoff  relationships,  'Dams, 
'Runoff,  'Sediment  yield,  'South  Africa,  Kwa- 
Zulu,  Storm  runoff,  Hydrologic  models,  Model 
studies,  Flood  peak,  Land  use,  Soil  types. 

Hydrological  simulation  models  were  used  to  de- 
velop information  for  planning  management  of  36 
earth  dams  in  the  Mfuyeni  and  Biyela  wards  of 
KwaZulu.  The  Soil  Conservation  Service  model, 
adapted  to  South  African  conditions  was  used  to 
estimate  runoff  volume  and  peak  discharge  rates. 
The  modified  Universal  Soil  Loss  Equation  was 
used  to  estimate  sediment  yield.  Generalized 
curves  for  rapid  estimations  of  important  hydrolo- 
gical variables  were  developed.  However,  they 
should  be  used  only  for  examining  feasibility  of 
constructing  new  dams.  (Cassar-PTT) 
W88-00829 


OKLAHOMA'S  WATER  ATLAS,  OKLAHOMA 
WATER  RESOURCES  BOARD. 

Oklahoma    Water    Resources    Board,    Oklahoma 

City. 

For  primary  bibliographic  entry  see  Field  7C. 

W88-00867 


ECOLOGICAL  CHARACTERIZATION  OF  THE 
CENTRAL  AND  NORTHERN  CALIFORNIA 
COASTAL  REGION.  VOLUME  IV:  WATER- 
SHEDS AND  BASINS,  CHAPTERS  1-16. 

Jones  and   Stokes   Associates,   Inc.,   Sacramento, 

CA. 

Available  from  the  National  Technical  Information 

Service,  Springfield,  VA  22161,  as  PB83-155465. 

Price  codes:  A99  in  paper  copy,  A01  in  microfiche. 

Report  FWS/OBS-80/48.1,  October  1981.  690  p, 

183  fig,  293  tab.  Contract  No.  14-16-0009-79-043. 

Descriptors:  'Rivers,  'Wildlife,  'Watersheds, 
•Ecosystems,  Geology,  Water  quality,  Fish,  Wa- 
terfowl, Land  use,  Economic  aspects,  Environ- 
ment, Estuaries,  California,  River  basins,  Habitats, 
Aquatic  habitats,  Vegetation,  Birds. 

For  central  and  northern  California,  land  areas  are 
subdivided  into  22  watershed  units.  The  following 
information  is  given  for  each  watershed:  (1)  terres- 
trial, freshwater  and  estuarine  physical-chemical 
processes  and  features  (includes  geology,  soils,  cli- 
mate, tsunami  hazard,  hydrology,  and  water  qual- 
ity), (2)  biological  resources  (includes  information 
on  selected  species  and  areas  of  ecological  con- 
cern, preserves,  reserves,  refuges,  conservation 
areas,  sites  of  known  scientific  and  educational 
value,  anadromous  fish  spawning  areas,  wild  and 
scenic  rivers,  important  nesting  sites,  and  water- 
fowl and  shorebird  concentration  locations),  and 
(3)  socioeconomic  activities  (includes  land  use,  ec- 
onomics, population,  and  environmental  issues). 
Maps  show  vegetation  and  areas  of  ecological  con- 
cern. Chapters  1-16,  contained  in  this  volume,  doc- 
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ument  these  watersheds:  Smith  River,  Klamath 
River,  Mad  River,  Eel  River,  Mattole  River,  Noyo 
River,  Gualala  River,  Russian  River,  Salmon 
River,  Lagunitas  Creek,  San  Francisco  Bay,  San 
Gregorio  Creek,  San  Lorenzo  River,  and  Pajaro 
River.  (See  also  W88-00901)  (Cassar-PTT) 
W88-00900 


ECOLOGICAL  CHARACTERIZATION  OF  THE 
CENTRAL  AND  NORTHERN  CALIFORNIA 
COASTAL  REGION.  VOLUME  IV:  WATER- 
SHEDS AND  BASINS,  CHAPTERS  17-29. 

Jones  and  Stokes  Associates,  Inc.,  Sacramento, 
CA. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  PB83-155473. 
Price  codes:  A99  in  paper  copy,  A01  in  microfiche. 
Report  FWS/OBS-80/48.2,  October  1981.  692  p, 
302  fig,  128  tab,  499  ref.  Contract  No.  14-16-0009- 
79-043. 

Descriptors:  'Rivers,  'Wildlife,  'Watersheds, 
•Ecosystems,  'California,  Geology,  Water  quality, 
Fish,  Waterfowl,  Land  use,  Economic  aspects,  En- 
vironment, Estuaries,  River  basins,  Habitats, 
Aquatic  habitats,  Vegetation,  Birds,  Oceanogra- 
phy, Intertidal  areas,  Tides,  Benthos,  Coastal 
waters,  Marine  environment. 

For  central  and  northern  California,  land  areas  are 
subdivided  into  22  watershed  units.  The  following 
information  is  given  for  each  watershed:  (1)  terres- 
trial, freshwater  and  estuarine  physical-chemical 
processes  and  features  (includes  geology,  soils,  cli- 
mate, tsunami  hazard,  hydrology,  and  water  qual- 
ity), (2)  biological  resources  (includes  information 
on  selected  species  and  areas  of  ecological  con- 
cern, preserves,  reserves,  refuges,  conservation 
areas,  sites  of  known  scientific  and  educational 
value,  anadromous  fish  spawning  areas,  wild  and 
scenic  rivers,  important  nesting  sites,  and  water- 
fowl and  shorebird  concentration  locations),  and 
(3)  socioeconomic  activities  (includes  land  use,  ec- 
onomics, population,  and  environmental  issues). 
Maps  show  vegetation  and  areas  of  ecological  con- 
cern. Offshore  geologic  characteristics  are  used  to 
divide  the  ocean  areas  into  five  basins.  For  the 
ocean  basins,  data  on  intertidal,  pelagic  and  subti- 
dal  benthic  physical-chemical  processes  and  fea- 
tures, biological  resources,  and  socioeconomic  ac- 
tivities are  given.  Substrate  distribution  maps  are 
featured.  Areas  of  biological  significance,  marine 
refuges,  and  ecological  preserves  are  also  dis- 
cussed. Chapters  17-29,  contained  in  this  volume, 
document  these  watersheds:  Elkhorn  Slough,  Sali- 
nas River,  Carmel  River,  Morro  Bay,  Santa  Maria, 
San  Antonio  Creek,  Santa  Ynez,  and  Point  Ar- 
guello.  The  following  ocean  basins  are  described: 
Eel  River,  Point  Arena,  Rodega,  Santa  Cruz,  and 
Santa  Maria.  (See  also  W88-00900)  (Cassar-PTT) 
W88-00901 


RUNHYDROGRAPH  -  THEORY  AND  APPLI- 
CATION FOR  FLOOD  PREDICTION, 

National  Inst,  for  Water  Research,  Pretoria  (South 
Africa). 

L.  A.  Hiemstra,  and  D.  M.  Francis. 
Report  published  by  the  Water  Research  Commis- 
sion, p  1-63,  1979.  9  fig,  10  tab,  append,  22  ref. 

Descriptors:  'Flood  forecasting,  'Runhydro- 
graphs,  'Streamflow,  Probability  distribution, 
Data  processing,  Garging,  Flood  volume,  Catch- 
ment areas,  Statistical  analysis,  Theoretical  analy- 
sis, Hydrographs,  Flood  peak,  Timing,  Partial-du- 
ration floods. 

The  results  of  this  study  allow  the  extraction  of 
families  of  hydrographs,  composite  or  otherwise, 
for  any  desired  return  period  on  any  gaged  catch- 
ment with  a  homogeneous  consistent  flood  record. 
It  is  possible  to  extend  the  method  to  non-homoge- 
neous catchments  and  to  ungauged  catchments. 
The  theoretical  base  for  the  study  is  explained, 
followed  by  a  description  of  the  available  database, 
the  most  important  results  which  emerged  from 
the  data  analysis,  practical  applications,  and  a  sen- 
sitivity analysis.  All  the  necessary  information  for 
applications  is  given.  (USGS) 
W88-00946 


SIMULATED  STREAMFLOWS  IN  THE  UMFO- 
LOZI  CATCHMENT, 

Natal  Univ.,  Pietermaritzburg  (South  Africa). 
A.  S.  Rivett-Carnac,  and  R.  E.  Schulze. 
Agricultural   Catchments   Research   Unit   Report 
No.  4,   p    1-42,    1977.    10  fig,    16  tab,   3  append. 

Descriptors:  'Catchment  areas,  'Agricultural  wa- 
tersheds, 'Streamflow  forecasting,  Mathematical 
models,  Hydrologic  data,  Rainfall  rate,  Trend  sur- 
face analysis,  Calibration,  Planning,  Dam  sites, 
Computer  programs,  Statistical  analysis,  Dam 
design,  South  Africa,  Umfolozi. 

In  order  to  assess  water  yield  at  four  possible  dam 
sites,  monthly  streamflows  were  simulated.  The 
hydrological  flow  model  used  was  calibrated  on 
three  gaged  catchments  in  the  area.  The  H.R.U.- 
Monthly  Model,  modified  by  the  addition  of  a 
Trend  Surface  Analysis  for  the  estimation  of  catch- 
ment rainfall,  was  selected  for  this  study.  Results 
include  estimates  of  long  term  average  yield,  sea- 
sonal distribution  of  flow  reliability  and  probability 
of  occurrence  of  runoff.  (USGS) 
W88-00948 


SUGGESTED  MODIFICATIONS  TO  THE  SCS 
MODEL  FOR  IMPROVED  ESTIMATIONS  OF 
RUNOFF  VOLUME, 

Natal  Univ.,  Pietermaritzburg  (South  Africa). 
H.  Arnold,  and  R.  E.  Schulze. 
University  of  Natal  Agricultural  Catchments  Re- 
search Unit  Report  No  7,  Part  1  -  Field  Studies, 
Data  Processing,  Techniques  and  Models  for  Ap- 
plied Hydrological  Research  -  Vol  1,  p  235-252, 
1979.  8  fig,  8  tab,  8  ref. 

Descriptors:  'Storm  runoff,  'Hydrologic  data, 
'Mathematical  models,  Model  studies,  Flood  peak, 
Peak  discharge,  Peak  runoff,  Rainfall  rate,  Infiltra- 
tion, Water  storage,  Data  processing,  Runoff  fore- 
casting, Stream  gages,  Correlation  coefficient,  An- 
tecedent moisture,  Soil  water,  System  analysis, 
Flood  hydrograph. 

Chapter  10  of  Section  C:  Hydrological  Models  and 
Techniques,  investigates  the  runoff  volume  compo- 
nent of  the  SCS  model  (the  United  Soil  Conserva- 
tion Service  Hydrograph  Generating  Technique) 
using  South  African  data.  Modifications  for  im- 
proved estimations  are  suggested.  A  simple  im- 
provement is  sought  to  the  Antecedent  Precipita- 
tion Index  (API)  which  is  used  to  classify  a  storm 
into  one  of  the  three  antecedent  moisture  classes. 
(USGS) 
W88-00957 
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HYDROGEOLOGY  AND  GEOCHEMISTRY  OF 
THE  OGALLALA  AQUIFER,  SOUTHERN 
HIGH  PLAINS, 

Texas  Univ.  at  Austin.  Bureau  of  Economic  Geol- 
ogy- 

R.  Nativ,  and  D.  A.  Smith. 

Journal  of  Hydrology  JHYDA7,  Vol.  91,  No.  3/4, 
p  217-253,  June  15,  1987.  12  fig,  79  ref,  append. 
DOE  Contract  DE-AC97-83WM46651. 

Descriptors:  'Ogallala  aquifer,  'Geohydrology, 
'Water  chemistry,  'Aquifers,  'Hydrogeology, 
'Geochemistry,  'Chemical  composition,  Topogra- 
phy, Alluvial  deposits,  Alluvial  fans,  Permeability, 
Groundwater,  Isotopes,  Saline  lakes,  Agricultural 
chemicals,  Fertilizers,  Industrial  wastes,  Oil 
wastes,  Water  pollution,  Groundwater  pollution, 
Water  pollution  sources. 

The  Ogallala  aquifer,  which  underlies  the  Southern 
High  Plains,  consists  of  saturated  sediments  of  the 
Ogallala  Formation  (Neogene)  that  are  deposited 
mainly  as  a  set  of  humid-type  alluvial  fans  derived 
from  the  Rocky  Mountains.  The  Ogallala  aquifer, 
the  main  source  of  water  for  the  High  Plains  of 
Texas  and  New  Mexico,  has  been  severely  deplet- 
ed by  extensive  pumpage.  The  hydrology  and  geo- 
chemistry of  the  aquifer  are  controlled  by  the 
surface  topography  of  the  underlying  formations 
and  by  the  thickness  and  permeability  of  the  alluvi- 
al-fan deposits.  Axes  of  three  major  alluvial  fans 
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trend  from  northwest  to  southwest;  the  fans  have 
increased  thickness  and  permeability  compared 
with  interfan  areas.  Flow  lines  follow  the  orienta- 
tion of  the  alluvial  fans.  Along  these  major  axes, 
the  saturated  section  is  thick  and  the  chemical 
composition  is  relatively  constant.  External  effects 
on  the  chemical  composition  are  less  pronounced. 
The  aquifer  is  thinner  and  less  permeable  in  areas 
between  major  fan  axes  and  along  the  Caprock 
Escarpment.  In  these  areas,  groundwater  can  dis- 
charge from  aquifers  in  the  Cretaceous,  Triassic 
and  Permian  formations  into  the  Ogallala  Forma- 
tion. Cross-formational  movement  of  water  and 
low  permeabilities  in  the  Ogallala  Formation  result 
in  varying  hydrochemical  facies  and  in  isotopic 
compositions  that  differ  from  those  of  the  major 
depositional  areas.  Areas  where  upward  cross-for- 
mational flow  occurs  are  evident  by  the  presence 
of  permeable  contacts  between  the  Ogallala  and 
the  underlying  formations,  water-level  head  differ- 
ences and  chemical  and  isotope  similarities.  Sec- 
ondary factors  that  locally  affect  the  chemical 
composition  of  Ogallala  Formation  groundwater 
included  contamination  from  evaporating  saline 
lakes,  agricultural  chemicals,  fertilizers  and  oil 
brines.  Impact  of  chemicals  and  brines  may  in- 
crease in  the  future  because  many  of  these  con- 
taminants may  still  be  moving  through  the  unsatu- 
rated zone  toward  the  water  table.  (Author's  ab- 
stract) 
W88-00005 


LOCAL  EFFECTS  OF  GROUNDWATER 
PUMPAGE  WITHIN  A  FAULT-INFLUENCED 
GROUNDWATER  BASIN,  ASH  MEADOWS, 
NYE  COUNTY,  NEVADA,  U.S.A., 

Geological  Survey,  Menlo  Park,  CA. 

S.  Rojstaczer. 

Journal  of  Hydrology  JHYDA7,  Vol.  91,  No.  3/4, 

p   319-337,   June   15,    1987.   6  fig,   2  tab,  26  ref, 

append. 

Descriptors:  'Groundwater  pumpage,  'Pumpage, 
•Groundwater  recession,  'Surface-groundwater 
relationships,  'Groundwater  movement,  'Ground- 
water level,  'Mathematical  models,  'Model  stud- 
ies, Data  interpretation,  Water  level,  Nevada,  Hy- 
draulic systems,  Wells,  Devils  Hole,  Ponds, 
Aquifers,  Geologic  fractures,  Mathematical  equa- 
tions. 

Large-scale  groundwater  pumpage  and  water-level 
decline  data  are  used  in  a  preliminary  attempt  to 
identify  the  hydraulic  connection  between  several 
wells  and  Devils  Hole,  a  small  pond  in  Nye 
County,  Nevada,  U.S.A.  Three  mathematical 
models  were  employed  with  three  different  sets  of 
assumptions.  Results  indicate  that  despite  the  dis- 
continuous nature  of  the  local  aquifers,  many  wells 
have  good  hydraulic  connection  with  Devils  Hole. 
Hydraulic  connection  between  the  wells  and 
Devils  Hole  exhibits  a  complex  spatial  variability 
typical  of  carbonate  terrain.  Zones  or  directions  of 
minimal  hydraulic  connection  may  result  from 
fault-controlled  structural  discontinuities.  Zones  or 
directions  of  enhanced  hydraulic  connection  point 
to  the  presence  of  large-scale  groundwater  flow 
through  fractures  or  conduits.  The  orientation  of 
water-bearing  fractures  or  conduits  inferred  from 
this  study  is  qualitatively  consistent  with  the  major 
orientation  of  local  and  regional  structural  features. 
(Wood-PTT) 
W88-O0O08 


EFFECTS  OF  BANK  STORAGE  AND  WELL 
PUMPING  ON  BASE  FLOW,  CARMEL  RIVER, 
MONTEREY  COUNTY,  CALIFORNIA, 

Johns  Hopkins  Univ.,  Baltimore,  MD.   Dept.  of 
Geography  and  Environmental  Engineering. 
For  primary  bibliographic  entry  see  Field  2E. 
W88-00010 


EFFECT  IF  WATER-LEVEL  RECOVERIES  ON 
FAULT  CREEP,  HOUSTON,  TEXAS, 

Geological  Survey,  Menlo  Park,  CA. 

For  primary  bibliographic  entry  see  Field  4B. 

W88-00012 
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BENEFICIAL  ASPECTS  OF  SEA-WATER  IN- 
TRUSION, 

Scarborough  Coll.,  Westhill  (Ontario). 

For  primary  bibliographic  entry  see  Field  4B. 

W88-00013 


LARGE  DATA  BASES  AND  REGIONAL 
GROUND-WATER  QUALITY  ASSESSMENTS  - 
AN  IOWA  CASE  STUDY, 

Iowa  Univ.,  Iowa  City.  Dept.  of  Geography. 
For  primary  bibliographic  entry  see  Field  7C. 
W88-O0O15 


ANALYSIS  OF  HYDRAULIC  GRADIENTS 
ACROSS  THE  HOST  ROCK  AT  THE  PRO- 
POSED TEXAS  PANHANDLE  NUCLEAR- 
WASTE  REPOSITORY  SITE, 

Ohio  State  Univ.,  Columbus.  Dept.  of  Geology 

and  Mineralogy. 

E.  S.  Bair. 

Ground  Water  GRWAAP,  Vol.  25,  No.  4,  p  440- 

447,  July-August  1987.  5  fig,  2  tab,  23  ref. 

Descriptors:  'Hydraulic  gradient,  'Groundwater 
movement,  'Radioactive  waste  disposal,  'Waste 
disposal,  'Site  selection,  Fluid  mechanics,  Radio- 
active wastes,  Texas,  Groundwater,  Gradients, 
Specific  gravity,  Fluid  flow,  Downflow,  Mathe- 
matical equations. 

Analysis  of  the  direction  of  groundwater  flow 
across  the  host  rock  at  the  proposed  high-level 
nuclear-waste  repository  site  in  Deaf  Smith 
County,  Texas,  is  complicated  by  vertical  and  lat- 
eral changes  in  the  density  of  formation  fluids  in 
the  various  hydrogeologic  units  that  overlie  and 
underlie  the  proposed  host  rock.  Because  the  con- 
cept of  hydraulic  head  is  not  valid  when  evaluating 
vertical  hydraulic  gradients  in  a  variable-density 
flow  system,  other  methods  were  used  to  deter- 
mine the  direction  and  magnitude  of  vertical  hy- 
draulic gradients  at  the  proposed  site  where  the 
specific  gravity  of  formation  fluids  varies  between 
1.00  and  1.28.  The  direction  of  groundwater  flow 
across  the  proposed  host  rock,  an  80-foot  thick  salt 
bed  in  the  Lower  San  Andres  Formation,  was 
determined  by  calculating  vertical  hydraulic  gradi- 
ents based  on  formation  pressure  and  fluid  density 
data,  and  by  analysis  of  pressure-depth  diagrams. 
Based  on  data  from  the  vicinity  of  the  proposed 
site,  both  methods  indicate  the  potential  for  down- 
flow  across  the  host  rock.  Downflow  or  predomi- 
nantly horizontal  flow  is  considered  a  favorable 
prewaste  emplacement  condition  because  it  pro- 
longs the  travel  time  to  the  biosphere  of  any  natu- 
rally or  accidentally  released  radionuclides.  (Au- 
thor's abstract) 
W88-00017 


STATISTICAL  PREDICTION  INTERVALS  FOR 
THE  EVALUATION  OF  GROUND-WATER 
QUALITY, 

Illinois  State  Psychiatric  Inst.,  Chicago. 

For  primary  bibliographic  entry  see  Field  7A. 

W88-00019 


INTERFACE  UPCONING  DUE  TO  A  HORI- 
ZONTAL WELL  IN  UNCONFTNED  AQUIFER, 

Asian  Inst,  of  Tech.,  Bangkok  (Thailand).  Div.  of 

Water  Resources  Engineering. 

For  primary  bibliographic  entry  see  Field  4B. 

W88-0O020 


STOCHASTIC  IDENTIFICATION  OF  TRANS- 
MISSIVTTY  AND  EFFECTIVE  RECHARGE  IN 
STEADY  GROUNDWATER  FLOW:  1. 
THEORY, 

Tel-Aviv  Univ.  (Israel).  Dept.  of  Fluid  Mechanics 

and  Heat  Transfer. 

Y.  Rubin,  and  G.  Dagan. 

Water  Resources  Research  WRERAQ,  Vol.  23, 

No.  7,  p   1185-1192,  July   1987.  2  fig,   13  ref,  2 

append. 

Descriptors:  'Groundwater  movement,  'Transmis- 
sivity,  'Effective  recharge,  'Groundwater  re- 
charge, 'Recharge,  Mathematical  equations,  Math- 
ematical studies,  Aquifers,  Model  studies,  Ground- 
water. 


Previous  work  identify  the  values  of  the  log-trans- 
missivity  Y  for  steady  flow  was  continued  and 
extended.  The  common  basic  assumptions  are  that 

Y  is  a  normal  and  stationary  random  space  func- 
tion, the  aquifer  is  unbounded,  and  a  first-order 
approximation  of  the  flow  equation  is  adopted.  The 
expected  value  of  the  water  head  H,  as  well  as  the 

Y  unconditional  autocovariance,  are  supposed  to 
have  analytical  expressions  which  depend  on  a 
parameters  vector  Theta.  The  proposed  solution  of 
the  inverse  problem  consists  of  identifying  Theta 
with  the  aid  of  the  model  and  of  the  measurements 
of  Y  and  H  and  subsequently  computing  the  statis- 
tical moments  of  Y  conditioned  on  the  same  data. 
The  additional  features  of  the  present  study  are  : 
(1)  incorporating  a  constant,  but  random,  effective 
recharge  and  its  identification  and  (2)  accounting 
for  the  fact  that  Theta  estimation  is  associated  with 
some  uncertainty,  whereas  before  Theta  was  as- 
sumed to  be  identified  with  certainty.  Analytical 
expressions  are  derived  for  the  Y  and  H  covar- 
iances  for  an  exponential  autocovariance  of  Y. 
Applications  of  this  method  to  a  real-life  case  are 
presented  in  another  paper.  (See  also  W87-12116) 
(Author's  abstract) 

W88-00030 


STOCHASTIC  IDENTIFICATION  OF  TRANS- 
MISSrVTTY  AND  EFFECTIVE  RECHARGE  IN 
STEADY  GROUNDWATER  FLOW:  2.  CASE 
STUDY, 

Tel-Aviv  Univ.  (Israel).  Dept.  of  Fluid  Mechanics 

and  Heat  Transfer. 

Y.  Rubin,  and  G.  Dagan. 

Water  Resources  Research  WRERAQ,  Vol.  23, 

No.  7,  p  1193-1200,  July  1987.  8  fig,  4  tab,  19  ref. 

Descriptors:  'Groundwater  movement,  'Transmis- 
sivity,  'Effective  recharge,  'Groundwater  re- 
charge, 'Recharge,  Mathematical  equations,  Math- 
ematical studies,  Aquifers,  Avra  Valley  aquifer, 
Groundwater,  Comparison  studies. 

A  previous  published  first-order  analytical  solution 
of  the  inverse  problem  for  aquifer  steady  flow  was 
applied  to  the  Avra  Valley  aquifer.  The  parameters 
characterizing  the  statistical  structure  of  the  log- 
transmissivity  Y  and  water  head  H  fields  were 
estimated  by  a  maximum  likelihood  procedure. 
The  results  for  Y  are  in  good  agreement  with 
previous  values,  in  spite  of  different  methods.  The 
incorporation  of  head  measurements  has  definite 
advantages  in  reducing  the  estimation  variances  of 
Y  parameters.  The  best  estimates  of  Y  at  various 
points  were  obtained  by  simultaneous  conditioning 
on  the  measurements  of  Y  and  H.  It  is  shown  that  a 
substantial  reduction  in  the  variance  of  the  condi- 
tioned Y  is  achieved  by  accounting  for  H  measure- 
ments, justifying  a  posteriori  the  solution  of  the 
inverse  problem.  Finally,  the  effective  recharge, 
which  is  assumed  to  be  uniform,  but  random,  is 
estimated  as  part  of  the  process.  Although  the 
latter  is  relatively  small  for  Avra  Valley,  it  might 
be  a  parameter  of  considerable  interest  in  other 
cases.  (See  also  W87-12116)  (Author's  abstract) 
W88-00031 


FROM  FIELD  DATA  TO  FRACTURE  NET- 
WORK MODELING:  AN  EXAMPLE  INCOR- 
PORATING SPATIAL  STRUCTURE, 

Lawrence  Berkeley  Lab.,  CA.  Earth  Sciences  Div. 
J.  C.  S.  Long,  and  D.  M.  Billaux. 
Water  Resources  Research  WRERAQ,  Vol.  23, 
No.  7,  p  1210-1201,  July  1987.  11  fig,  7  tab,  24  ref. 
DOE  Contract  DE-AC03-76SFO0098. 

Descriptors:  'Data  processing,  'Model  studies, 
'Geologic  fractures,  'Fracture  permeability, 
'Groundwater  movement,  'Geohydrology,  'Frac- 
ture network  models,  Rocks,  Field  tests,  Spatial 
structures,  Geostatistics,  Statistics,  Mathematical 
studies,  Mathematical  equations,  Permeability, 
Fanay-Augeres,  France. 

A  technique  for  processing  field  data  for  a  hydro- 
logic  fracture-network  model  accounting  for  the 
observed  spatial  variability  generates  a  network 
subregion  by  subregion  where  the  properties  of 
each  subregion  are  predicted  through  geostatistics. 
The  method  was  developed  for  a  two-dimensional 
analysis  based  on  data  from  Fanay-Augeres,  a  ura- 


nium mine  in  France.  The  analysis  was  extended  to 
three  dimensions  and  compared  to  the  in  situ  re- 
sults. The  focus  is  on  data  collected  in  a  long 
section  of  a  drift  where  fractures  were  mapped  and 
steady  state  permeability  tests  were  performed  in 
10  boreholes.  In  order  to  generate  fractures  in  a 
statistically  homogeneous  region,  the  region  is  first 
divided  into  statistically  homogeneous  subregions. 
In  each  subregion  and  for  each  fracture  set,  the 
areal  fracture  density  and  the  orientation,  length 
and  aperture  distributions  are  specified.  The  frac- 
tures are  divided  into  five  sets  based  on  tectonic 
history  and  it  was  observed  that  for  each  set, 
fractures  spaced  closely  tend  to  have  similar  orien- 
tations. This  observation  is  built  into  the  simula- 
tion. An  estimate  of  the  aperture  distribution  for 
each  set  was  made  by  assuming  that  the  hydraulic 
apertures  of  the  fractures  intersecting  a  well  test 
zone  are  proportional  to  the  fracture  opening  ob- 
served in  the  core.  Data  input  to  the  geostatistical 
analysis  for  each  set  consisted  of  16  values  of  mean 
length  and  density  of  fractures  in  each  5  m  by  2  m 
section  of  the  drift  wall.  The  results  of  the  simula- 
tion are  tables  for  mean  length  and  fracture  density 
for  each  of  the  five  sets.  The  value  of  density 
simulated  for  each  region  was  used  directly  to 
determine  the  number  of  fractures  to  be  generated 
in  the  subregion.  The  local  coefficient  of  variation 
for  length  was  the  same  in  every  subregion.  Using 
the  described  data,  a  100  m  by  100  m  fracture 
network  in  a  series  of  100  statistically  homogene- 
ous subregions  was  generated.  A  70  m  by  70  m 
region  was  isolated  for  directional  permeability 
testing.  Results  show  that  the  system  is  barely 
connected.  About  0.1%  of  the  fractures  essentially 
control  permeability.  (Author's  abstract) 
W88-00032 


ANALYTICAL  SOLUTIONS  FOR  RADIAL  DIS- 
PERSION WITH  CAUCHY  BOUNDARY  AT  IN- 
JECTION WELL, 

New  Mexico   Inst,   of  Mining  and  Technology, 

Socorro.  Dept.  of  Geoscience. 

For  primary  bibliographic  entry  see  Field  5B. 

W88-OO033 


SIMULTANEOUS  CONFIDENCE  AND  PRE- 
DICTION INTERVALS  FOR  NONLINEAR  RE- 
GRESSION MODELS  WITH  APPLICATION 
TO  A  GROUNDWATER  FLOW  MODEL, 

Colorado    School    of  Mines,    Golden.    Dept.    of 

Mathematics. 

For  primary  bibliographic  entry  see  Field  7C. 

W88-00035 


ANALYSIS  AND  INTERPRETATION  OF 
BOREHOLE  HYDRAULIC  TESTS  IN  DEEP 
BOREHOLES:  PRINCIPLES,  MODEL  DEVEL- 
OPMENT, AND  APPLICATIONS, 

INTERA  Technologies,  Inc.,  Austin,  TX. 
For  primary  bibliographic  entry  see  Field  7C. 
W88-00045 


CARBON-14  DATING  OF  SOME  HOT  SPRING 
WATERS  FROM  THE  EASTERN  PYRENEES 
(SOUTHERN  FRANCE)  (MESURES  DE  C-14 
DANS  QUELQUES  EAUX  THERMALES  DES 
PYRENEES-ORIENT  ALES), 
Ecole  Nationale  Superieure  de  Geologie  Appli- 
quee  et  de  Prospection  Miniere,  Nancy  (France). 
R.  Jaegy,  F.  Albarede,  and  G.  Michard. 
Comptes  Rendus  de  l'Academie  des  Sciences 
(Series  2)  CHDCAQ,  Vol.  304,  No.  14,  p  819-821, 
April  14  1987.  1  tab,  8  ref. 

Descriptors:  'Groundwater  dating,  'Hot  springs, 
'Pyreness,  'Carbon  radioisotopes,  Precipitation, 
Kaolinite,  Minerals,  Carbonates,  France. 

Measurement  of  carbon- 14  in  five  thermal  waters 
from  the  Eastern  Pyrenees  gave  an  estimated  age 
between  11,500  and  20,000  years  B.  P.  The  five 
waters  include:  Llo,  Les  Escaldes,  and  Saint-Andre 
at  Thues-les-Bains  in  the  valley  of  Tet,  Regina  at 
Carcanieres,  and  Sainte-Genevieve  at  Usson  in  the 
Aude  valley.  These  waters  are  alkaline,  they  con- 
tain Na(  +  )  as  the  dominant  cation,  and  significant 
amounts  of  silicates  as  well.  (Airone-PTT) 
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W88-O0O49 


MODELS  FOR  THE  DISSOLUTION  OF  CAR- 
BONATE ROCKS  AND  THE  C-13/C-12  EVOLU- 
TION OF  CARBONATE  GROUND  WATERS 
(MODELLE  DER  KALK-AUFLOESUNG  UND 
C-13/C-12-ENTWICKLUNG  VON  KARBONAT- 
GRUNDWAESSERN), 

Gesellschaft  fuer  Strahlen-  und  Umweltforschung 
m.b.H.,  Neuherberg  bei  Munich  (Germany,  F.R.). 
Inst,  fuer  Radiohydrometrie. 
For  primary  bibliographic  entry  see  Field  2K. 
W88-O0068 


SUBSURFACE  WATER  MOVEMENT  IN  AN 
UPLAND  COASTAL  PLAIN  SOIL  AS  INFLU- 
ENCED BY  PLINTHrrE, 

Georgia  Agricultural  Experiment  Stations,  Athens. 
For  primary  bibliographic  entry  see  Field  2G. 
W88-00106 


INDERECT  METHOD  FOR  DETERMINATION 
OF  THE  PARAMETERS  OF  FLOOD  PLAIN 
AQUIFERS, 

Norges  Vassdrags-  og  Elektrisitetsvesen,  Oslo. 
S.  Beldring,  and  L.  Gottschalk. 
Nordic  Hydrology  NOHYBB,  Vol.  18,  No.  2,  p 
65-78,  1987.  9  fig,  1  tab,  7  ref. 

Descriptors:  *Surface-groundwater  relations,  'Al- 
luvial aquifers,  *Flood  plain  aquifers,  'Aquifers, 
•Aquifer  characteristics,  'Stream-aquifer  systems, 
•Flood  plains,  Groundwater  reservoirs,  Rivers, 
Groundwater  level,  Piezometric  head,  Flood 
waves,  Mathematical  equations,  Storage  coeffi- 
cient, Permeability  coefficient,  Transmissivity, 
Gaupne,  Norway. 

An  indirect  method  of  determining  flood  plain 
aquifer  parameters  from  estimated  autocorrelation 
of  groundwater  table  data  is  presented.  For  this 
purpose  a  stream-aquifer  system  is  approximated 
by  a  cascade  of  linear  reservoirs.  The  response  of 
groundwater  piezometric  head  to  an  arbitrarily 
varying  flood  pulse  in  the  river  is  given  by  the 
convolution  equations.  The  autocorrelation  func- 
tion of  groundwater  piezometric  head  is  expressed 
as  a  function  of  the  parameters  of  the  aquifer  and 
the  autocorrelation  function  of  the  water  stage  in 
the  river.  The  ratio  between  transmissivity  and  the 
storage  coefficient  is  determined  by  comparing 
empirical  and  theoretical  values  of  the  autocorrela- 
tion function  of  groundwater  piezometric  height  in 
the  stream-aquifer  system.  Observations  from  ex- 
periments performed  in  Guapne  in  western 
Norway  are  used  to  determine  the  parameters  of  a 
flood  plain  aquifer.  (Wood-PTT) 
W88-00129 


STORAGE  COEFFICIENT  DETERMINATION 
FROM  QUASI-STEADY  STATE  FLOW, 

Technical  Univ.   of  Istanbul  (Turkey).   Dept.  of 

Civil  Engineering. 

Z.  Sen. 

Nordic  Hydrology  NOHYBB,  Vol.   18,  No.  2,  p 

101-110,  1987.  5  tab,  16  ref. 

Descriptors:  'Groundwater  storage,  'Storage  co- 
efficient, 'Aquifers,  'Confined  aquifers,  'Wells, 
•Model  studies,  Transmissivity,  Well  data, 
Groundwater,  Mathematical  equations,  Mathemat- 
ical models,  Model  testing,  Saudi  Arabia. 

A  method  is  proposed  for  determining  a  unique 
storage  coefficient  value  for  confined  and  uncon- 
fined  aquifers  tapped  by  a  large  diameter  well.  The 
prerequisites  for  the  application  of  this  method  are 
estimation  of  the  transmissivity  value  and  the  field 
measurements  of  well  radius,  pumping  discharge 
and  time-drawdown  measurements  at  large  times, 
or  preferably  at  the  steady  or  quasi-steady  state 
flow  conditions.  The  method  was  applied  to  field 
data  obtained  and  analyzed  previously  for  uncon- 
fined  and  confined  aquifers  in  Saudi  Arabia.  The 
application  of  the  method  does  not  require  any 
complicated  mathematical  procedures  or  the  classi- 
cal curve  matching  procedures.  It  is  recommended 
especially  as  a  supplementary  method  to  the  exist- 
ing techniques  in  determining  the  storage  coeffi- 
cient. (Wood-PTT) 


W88-O0131 


DETERMINATION      OF      STEADY      STATE 
DRAWDOWNS  IN  A  HORIZONTAL  DOUBLE 
AQUIFER  SYSTEM:  A  NEW  APPROACH, 
Banaras  Hindu  Univ.,  Varanasi  (India). 
V.  S.  Pandey,  S.  K.  Pandey,  and  R.  N.  Pandey. 
Nordic  Hydrology  NOHYBB,  Vol.   18,  No.  2,  p 
111-120,  1987.  1  fig,  19  ref,  append. 

Descriptors:  'Groundwater  movement,  'Draw- 
down, 'Double  aquifer  systems,  'Aquifers,  'Math- 
ematical equations,  'Data  interpretation,  Ditkin's 
operator,  Mathematical  studies,  Pumpage,  Evapo- 
transpiration,  Groundwater. 

Using  Ditkin's  operator  the  exact  expressions  were 
obtained  for  drawdowns  for  a  coupled  two  finite 
aquifer  system  in  which  pumpage  from  the  upper 
and  lower  aquifers  is  balanced  by  a  reduction  in 
evapotranspiration  from  the  upper  aquifer.  Also, 
the  expressions  for  drawdowns  for  the  limiting 
cases  (viz.  when  the  horizontal  dimension  of  the 
aquifers  is  considered  to  be  infinite)  are  deduced 
from  one  of  the  general  results.  It  is  observed  that 
these  results  are  the  same  as  those  obtained  previ- 
ously. The  application  of  Ditkin's  operator  in  ob- 
taining the  solution  for  such  problems  is  new  and 
has  not  been  reported  elsewhere  in  the  literature. 
(Author's  abstract) 
W88-O0132 


PLAYA-LAKE  BASINS  ON  THE  SOUTHERN 
HIGH     PLAINS     OF     TEXAS     AND     NEW 
MEXICO:  PART  I.  HYDROLOGIC,  GEOMOR- 
PHIC,   AND   GEOLOGICAL   EVIDENCE   FOR 
THEIR  DEVELOPMENT, 
Geological  Survey,  Reston,  VA. 
For  primary  bibliographic  entry  see  Field  2H. 
W88-00158 


PLAYA-LAKE  BASINS  ON  THE  SOUTHERN 
HIGH     PLAINS     OF     TEXAS     AND     NEW 
MEXICO:  PART  II.  HYDROLOGIC,  GEOMOR- 
PHIC,   AND  GEOLOGICAL  EVIDENCE  FOR 
THEm  DEVELOPMENT, 
Geological  Survey,  Reston,  VA. 
For  primary  bibliographic  entry  see  Field  2H. 
W88-00159 


GROUND  WATER  82:  PROGRAMME  AND  EX- 
TENDED ABSTRACTS. 

Geological  Society  of  South  Africa,  Johannesburg. 
Ground  Water  Div. 

Conference  held  July  5-7,  1982,  Johannesburg, 
South  Africa,  University  of  the  Witwatersrand. 
1982.  234  p. 

Descriptors:  'Groundwater,  'Fate  of  pollutants, 
'Geohydrology,  'Mining  industry,  Model  studies, 
Aquifers,  South  Africa,  Groundwater  manage- 
ment, Recharge,  Wells,  Boreholes,  Infiltration, 
Water  quality,  Runoff. 

Papers  presented  before  the  Geological  Society  of 
South  Africa,  Groundwater  Divsion,  concern 
water  resource  evaluation  and  management,  geo- 
hydrological  developments  and  techniques, 
groundwater  pollution,  mining  (coal,  gold,  and  dia- 
mond), and  groundwater  modeling.  Among  the 
individual  topics  are  pumping  tests  on  aquifers 
(particularly  in  arid  regions),  effects  of  rock  on 
water  quality,  and  water  conservation  measures 
such  as  conjunctive  use  and  wastewater  recharge. 
Models  were  used  to  study  recharge  to  aquifers, 
the  effect  of  stress-related  fissure  flow  into  under- 
ground mines,  and  solute  transport  from  a  pro- 
posed waste  disposal  site.  (See  W88-00374  thru 
W88-O0390)  (Cassar-PTT) 
W88-00388 


ANALYSIS  OF  PUMPING  TESTS  IN  THE 
GHAAP  PLATEAU  DOLOMITE,  NORTHERN 
CAPE  PROVINCE, 

A.  S.  Harley. 

IN:  Ground  Water  82:  Programme  and  Extended 

Abstracts,  1982.  p  1-11,  7  fig,  3  ref. 


Descriptors:  'Groundwater,  'Geohydrology, 
Pumping  tests,  Aquifer  characteristics,  Ghaap  Pla- 
teau, South  Africa,  Borehole,  Dolomite,  Geologic 
fractures,  Transmissivity. 

Pumping  tests  were  carried  out  on  four  fully- 
penetrating  boreholes  in  a  fractured  rock,  multilay- 
ered  dolomite  aquifer  over  an  area  of  0.9  sq  km  in 
the  Ghaap  Plateau,  South  Africa.  Most  of  the 
boreholes  gave  a  semiconfined  response  to  pump- 
ing to  reach  equilibrium  conditions,  probably  a 
result  of  variations  in  fracture  permeability  of  the 
different  lithological  units  in  the  aquifer.  Step- 
drawdown  tests  showed  that  turbulent  losses  in- 
creased significantly  at  higher  discharge  rates.  This 
was  most  likely  caused  by  flow  exceeding  the 
critical  Reynold's  number  in  both  the  borehole  and 
adjacent  formation.  Leakage  throughout  the  aqui- 
fer was  very  variable.  An  unexplained  direct  rela- 
tionship was  observed  between  the  leakage  factor 
and  the  distance  from  the  pupming  borehole.  A 
representative  transmissivity  in  the  aquifer  was  22 
cu  m/day/m;  the  storage  coefficient,  0.00007. 
Higher  transmissivities  were  found  in  localized 
areas.  Results  indicate  that  further  testing  would 
show  that  the  aquifer  is  semiunconfined  rather  than 
semiconfined.  (See  also  W88-00373)  (Cassar-PTT) 
W88-00389 


MUNICIPAL  WATER  SUPPLY  FROM  JA- 
GERSFONTEIN  MINE,  ORANGE  FREE 
STATE, 

Department   of  Environmental   Affairs,    Pretoria 

(South  Africa).  Div.  of  Geohydrology. 

T.  S.  Kok,  and  B.  L.  Venter. 

IN:  Ground  Water  82:  Programme  and  Extended 

Abstracts,  1982.  p  12-25,  5  fig,  2  tab,  5  ref. 

Descriptors:  'Groundwater,  'Geohydrology, 
'Water  supply,  'Mines,  Jagersfontein,  South 
Africa,  Water  yield,  Groundwater  recharge,  Re- 
charge. 

Groundwater  is  abstracted  from  an  abandoned  dia- 
mond mine  at  Jagersfontein,  South  Africa,  from  a 
depth  of  220  m  at  a  rate  of  17.5  L/sec.  This  water 
supplements  the  municipal  supply,  which  is  insuffi- 
cient during  periods  of  low  rainfall.  Annual  re- 
charge is  about  264,000  cu  m.  Monthly  drawdown 
of  the  water  level  varies  from  4  to  66  cm.  Water 
analysis  shows  that  water  from  the  mine  shaft  is 
much  older  than  water  from  a  nearby  spring  and 
borehole.  (See  also  W88-O0373)  (Cassar-PTT) 
W88-00390 


HYDROGEOLOGY  OF  THE  KALAHARI 
KAROO  OF  BOTSWANA, 

Wellfield  Consulting  Services,  Gaborone  (Botswa- 
na). 

J.  L.  Farr,  and  C.  Neumann-Redlin. 
IN:  Ground  Water  82:  Programme  and  Extended 
Abstracts,  1982.  p  32-39,  1  fig. 

Descriptors:  'Groundwater,  'Aquifer  characteris- 
tics, 'Recharge,  Groundwater  recharge,  Kalahari 
Desert,  Karoo,  Botswana,  South  Africa,  Geohy- 
drology, Arid  lands,  Sandstone,  Groundwater 
mining. 

The  Karoo  of  Botswana  contains  two  principal 
aquifer  units,  The  Ecca  and  the  Cave  Sandstone. 
Stormberg  lavas  have  a  lower  groundwater  poten- 
tial but  are  important  locally.  In  the  Ecca  unit 
hydrogeology  is  very  variable.  In  general  ground- 
water potential  is  high  and  water  quality  good  in 
the  southern  margin  of  the  Central  Basin  in  the 
Letlhakeng  area.  On  the  northern  and  eastern  mar- 
gins potential  is  modera'e  to  poor  with  poor  water 
quality.  On  the  northern  margins  of  the  Southwest 
Basin  potential  may  be  good,  but  water  quality  is 
variable.  On  the  eastern  and  southern  margins  of 
this  basin  potential  may  be  good,  but  water  quality 
is  likely  to  be  poor.  The  highest  potential  of  t'.  e 
Cave  Sandstone  unit  is  near  the  basin  margin. 
Towards  the  center  of  the  basin,  potential  and 
quality  are  expected  to  decrease.  Recharge  occurs 
only  in  places  where  sand  cover  is  less  than  6 
meters.  The  absolute  amount  of  recharge  in  this 
aquifer  system  is  very  small.  Therefore,  most  of  the 
water   abstraction   in   the   region   must   be  based 
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almost  entirely  on  fossil  groundwater.  (See  also 

W88-00373)  (Cassar-PTT) 

W88-00392 


ISOTOPE  HYDROLOGY  OF  GROUND 
WATERS  OF  THE  KALAHARI,  GORDONIA, 

University  of  the  Witwatersrand,  Johannesburg 
(South  Africa).  Nuclear  Physics  Research  Unit. 
B.  T.  Verhagen. 

IN:  Ground  Water  82:  Programme  and  Extended 
Abstracts,  1982.  p  117-122,  3  fig. 

Descriptors:  'Groundwater  movement,  'Re- 
charge, River  beds,  Saline  water,  Isotope  studies, 
Kalahari  Desert,  Arid  lands,  Kuruman  River,  Gor- 
donia,  Geohydrology,  Water  quality. 

A  hydrological  and  geophysical  survey  of  fresh 
water  occurrences  was  conducted  in  the  vicinity  of 
the  ephemeral  Kuruman  River  of  Gordonia.  Radi- 
oisotope studies  indicated  that  the  waters  along  the 
river  bed  are  recent,  fresh,  and  sometimes  with 
measurable  tritium.  Away  from  the  river  the 
groundwaters  have  lower  tritium  contents  and 
highly  variable  salinities.  The  riveris  not  consid- 
ered an  important  recharge  source  for  the  Kalahari 
trough  area.  Here,  direct  rain  recharge  predomi- 
nates. Groundwater  in  the  trough  derives  some  of 
its  salinity  during  rain  recharge.  The  sources  of 
salinity  are  incompletely  leached  evaporite  hori- 
zons, closed  surface  basins,  and  salt  loads  built  up 
in  the  unsaturated  zone  during  years  of  low  rain- 
fall. (See  also  W88-0O373)  (Cassar-PTT) 
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DEVELOPED  CORRELATION  MODEL  FOR 
PREDICTING  THE  FUTURE  DRAWDOWN, 

J.  Willemink. 

IN:  Ground  Water  82:  Programme  and  Extended 

Abstracts,  1982.  p  158-164,  2  fig,  4  ref. 

Descriptors:  'Groundwater  movement,  'Model 
studies,  Geohydrology,  Mathematical  models, 
Mines,  Pumping,  Water  table,  Water  level,  Sishen 
Mine,  South  Africa,  Recharge. 

A  model  was  developed  to  predict  the  drawdown 
of  groundwater  levels  inside  the  northern  section 
of  the  Sishen  mine,  which  is  separated  from  the 
southern  section  by  an  impermeable  dyke.  This 
model  is  usable  when  10,000  to  20,000  cu  m/day  of 
water  is  removed  from  the  mine.  The  model  can  be 
used  to  calculate  the  drawdown  for  several  pump- 
ing rates.  Integrating  a  particular  pumping  rate 
over  a  period  between  a  certain  date  and  the  time 
on  which  the  groundwater  level  has  reached  a 
defined  critical  level  gives  the  total  groundwater 
volume  which  can  be  abstracted.  (See  also  W88- 
00373)  (Cassar-PTT) 
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HYDROLOGICAL  DISTURBANCES  ASSOCI- 
ATED WITH  INCREASED  UNDERGROUND 
EXTRACTION  OF  COAL, 

Orange   Free   State   Univ.,    Bloemfontein   (South 

Africa).  Inst,  vir  Grondwaterstudies. 

For  primary  bibliographic  entry  see  Field  5B. 
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CONSTRUCTION  OF  A  FTNTTE  DIFFERENCE 
MODEL  OF  THE  ATLANTIS  AQUIFER  AND  A 
DISCUSSION  OF  PRELIMINARY  RESULTS, 

Department   of  Environmental    Affairs,    Pretoria 

(South  Africa).  Div.  of  Geohydrology. 

D.  B.  Bredenkamp. 

IN:  Ground  Water  82:  Programme  and  Extended 

Abstracts,    1982.   p    192-204,   6  fig,   2  tab,    1   ref. 

Descriptors:  'Groundwater,  'Water  supply,  Aqui- 
fer characteristics.  Model  studies,  Atlantis  Aquifer, 
Coastal  aquifers,  Pumping  tests,  Mathematical 
models,  Recharge,  Groundwater  recharge. 

A  finite  difference  model  was  used  to  assess  the 
performance  of  (he  Atlantis  coastal  sand  aquifer 
under  conditions  of  severe  pumping  and  subnormal 
recharge.  Three  groundwater  units  were  identified: 
Silwerstroom  (drained  by  the  spring),  Springfon- 
tuyn  (draining  to  the  sea),  and  Wesfleur  (draining 


to  the  Zoute  River).  In  the  simulation  at  average 
recharge  and  abstraction  from  a  spring  and  eight 
borholes,  a  steady  state  emerged  after  73  years. 
However,  drawdown  was  increased  at  some  nodes. 
With  average  abstraction  and  no  recharge  from 
rainfall,  one  of  the  nodes  would  go  dry  within  4.3 
years;  several  others  would  not  maintain  full  ca- 
pacity. If  only  the  spring  were  pumped  during  a 
period  of  no  recharge,  pumping  could  continue  for 
6.4  years.  (See  also  W88-00373)  (Cassar-PTT) 
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EVALUATION  OF  STRESS  RELATED  FIS- 
SURE FLOW  INTO  UNDERGROUND  WORK- 
INGS USING  FINITE  ELEMENTS, 

G  S.  Esterhuizen,  and  J.  A.  C.  Diering. 

IN:  Ground  Water  82:  Programme  and  Extended 

Abstracts,  1982.  p  217-223,  4  fig,  3  ref. 

Descriptors:  'Groundwater  movement,  'Seepage, 
'Mining  industry,  Gold  mines,  Model  studies, 
Mathematical  models,  Finite  element  methods, 
Stress  analysis,  Hydraulic  conductivity,  South 
Africa,  Fissure  water,  Conductivity. 

A  finite  element  method  for  modeling  stress  effects 
on  fissure  flow  in  two  dimensions  is  described.  The 
mode  is  applied  to  the  example  of  seepage  through 
jointed  rock  at  a  depth  of  800  meters  in  a  gold 
mine.  Some  seepage  was  occurring  through  a  dyke 
separating  flooded,  abandoned  workings  from  the 
dry  workings.  A  plan  proposing  to  seal  off  remain- 
ing connections  between  the  wet  and  dry  sections 
was  evaluated  with  the  model.  Model  results 
showed  that  this  plan  would  significantly  decrease 
the  water  flow  in  the  disused  workings.  (See  also 
W88-00373)  (Cassar-PTT) 
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SECOND  INTERNATIONAL  CONFERENCE 
ON  GROUND  WATER  QUALITY  RESEARCH, 
PROCEEDINGS. 

Oklahoma  State  Univ.,  Stillwater.  Univ.  Center  for 

Water  Research. 

For  primary  bibliographic  entry  see  Field  5B. 
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ESTIMATION    OF    VERTICAL    HYDRAULIC 

coNDUcrrvrrY  of  the  clay  layer  be- 
tween THE  EUTAW  AND  GORDO 
AQUIFERS  IN  THE  VICINITY  OF  FAUNS- 
DALE,  MARENGO  COUNTY,  ALABAMA, 

Geological  Survey,  Tuscaloosa,  AL.  Water  Re- 
sources Div. 

M.  Planert,  and  A.  K.  Sparkes. 
Available  from  USGS,  OFSS,  Box  25425,  Denver 
CO  80225.  USGS  Water  Resources  Investigations 
Report  85-4083,  1985.  23  p,  19  fig,   1  tab,  4  ref. 

Descriptors:  'Groundwater,  'Confined  aquifers, 
'Confining  beds,  'Hydraulic  conductivity,  'Clays, 
'Alabama,  Aquicludes,  Groundwater  movement, 
Groundwater  management,  Groundwater  avail- 
ability, Marengo  County. 

The  vertical  hydraulic  conductivity  of  the  confin- 
ing bed  between  the  Gordo  and  Eutaw  aquifers  in 
the  vicinity  of  Faunsdale,  in  northeast  Marengo 
County,  Alabama,  is  0.00001  foot  per  day  or  less. 
Modeling  vertical  conductivities  larger  than 
0.00050  foot  per  day  produced  drawdowns  in  the 
Eutaw  aquifer  greater  than  those  observed  in  a  test 
where  750  gallons  per  minute  were  pumped  from 
the  Gordo  aquifer.  Modeling  has  shown  that  verti- 
cal hydraulic  conductivity  of  the  confining  bed  is 
the  controlling  factor  on  the  drawdown  in  the 
Eutaw  aquifer.  At  equilibrium  (steady-state)  pump- 
ing 750  gallons  per  minute  there  was  3  feet  of 
drawdown  in  the  Eutaw  aquifer  with  a  confining 
bed  conductivity  of  0.00001  foot  per  day.  When 
the  conductivity  was  decreased  to  0.000001  foot 
per  day,  drawdown  in  the  Eutaw  aquifer  was  only 
0.35  foot.  A  conductivity  of  0.00001  foot  per  day 
in  the  48-hour  simulation  reproduced  the  draw- 
down in  the  well  from  the  48-hour  pumping  test, 
but  the  conductivity  may  be  as  small  as  an  untested 
0.000001  foot  per  day.  (USGS) 
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STATISTICAL  CHARACTERIZATION  AND 
NUMERICAL  SIMULATION  OF  A  FRACTURE 
SYSTEM  -  APPLICATION  TO  GROUNDWAT- 
ER FLOW  IN  THE  STRIPA  GRANITE, 

Waterloo  Univ.  (Ontario).  Dept.  of  Earth  Sciences. 
A.  Rouleau. 

Ph.  D.  Thesis,  1984.  416  p,  73  fig,  23  tab,  103  ref, 
10  append. 

Descriptors:  'Sweden,  'Fractures  (geologic), 
•Fracture  geometry,  'Stochastic  processes,  Porosi- 
ty, Rock  mass,  Fluid  velocity,  Simulation,  Monte 
Carlo  method,  Stripa. 

The  geometry  of  the  fracture  system  must  be  in- 
corporated in  the  hydrogeological  study  of  a  frac- 
tured rock  mass,  particularly  if  flow  porosity  and 
fluid  velocity  are  parameters  of  interest.  A  method 
of  analysis  is  presented  that  integrates  the  statistical 
characterization  of  fracture  geometry  (fracture  ori- 
entation, size,  spacing  and  density)  and  the  stochas- 
tic discrete  fracture  simulation  of  groundwater 
flow  through  fracture  networks.  The  methodology 
developed  was  applied  to  a  granite  rock  mass  at 
Stripa,  Sweden.  Four  fracture  sets  were  defined 
for  the  rock  mass  surrounding  the  Ventilation  drift 
at  Stripa,  on  the  basis  of  fracture  orientation  data 
obtained  from  drill  cores  and  fracture  maps.  For 
each  fracture  set  the  distributions  of  trace  lengths 
and  spacings  were  analyzed  and  an  average  value 
of  fracture  density  (L-l)  was  computed.  A  number 
of  sampling  bias,  including  orientation  bias,  trace 
length  censoring  and  trace  length  truncation,  were 
considered  in  the  statistical  analysis,  and  apprecia- 
ble differences  were  found  between  fracture  sets 
for  fracture  densities  as  well  as  for  trace  length 
distributions.  The  stochastic  discrete  fracture  nu- 
merical model  developed  for  this  study  used  a 
Monte  Carlo  method  and  field  fracture  and  hydrol- 
ogy data  to  simulate  groundwater  flow  in  two- 
dimensional  sections  containing  the  Ventilation 
drift  at  Stripa.  A  number  of  synthetic  networks  of 
randomly  located  fractures  were  generated,  using 
distributed  orientations,  lengths  and  apertures  for 
each  fracture  set.  The  steady-state  fluid  flow  pa- 
rameters were  computed  for  each  generated  net- 
work using  boundary  conditions  determined  from 
field  hydraulic  pressure  measurements.  The  mean 
value  of  fracture  aperture  was  progressively  ad- 
justed from  one  network  realization  to  the  other  in 
order  to  match  as  closely  as  possible  the  total 
water  flow  measured  during  the  macropermeabi- 
lity  experiment.  These  simulations  yielded  esti- 
mates of  mean  fracture  aperture  that  were  compa- 
rable to  those  calculated  from  field  injection  tests. 
The  modelling  exercises  also  provided  valuable 
insight  into  the  effective  fracture  porosity  and  the 
fluid  velocity,  two  determining  factors  for  the 
transport  properties  of  a  fractured  rock.  (USGS) 
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METHOD  FOR  CONSTRUCTING  A  SCREEN 
THAT  OBSTRUCTS  THE  FLOW  OF  SUBSOIL 
WATER, 

Stevin  Construction  Inc.,  Dover,  DE. 

For  primary  bibliographic  entry  see  Field  4B. 
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UNDERGROUND  LEACHATE  BARRTER  AND 
METHOD  OF  MAKING  SAME, 

For  primary  bibliographic   entry   see   Field   5G. 
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GROUNDWATER  PROTECTION  SYSTEM, 

Environmental  Design,  Inc.,  Palm  Beach,  FL. 
For   primary   bibliographic   entry   see   Field   5G. 
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REVIEW  OF  GROUND-WATER  FLOW  AND 
TRANSPORT  MODELS  IN  THE  UNSATURAT- 
ED ZONE, 

Battelle  Pacific  Northwest  Labs.,  Richland,  WA. 
For  primary  bibliographic  entry  see  Field  5B. 
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GEOSTATISTICAL  MODELING  OF  PORE  VE- 
LOCITY, 
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Battelle  Pacific  Northwest  Labs.,  Richland,  WA. 
For  primary  bibliographic  entry  see  Field  5B. 
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STREAM-AQUIFER  INTERACTION, 

Cornell  Univ.,  Ithaca,  NY.  Dept.  of  Environmen- 
tal Engineering. 

For  primary  bibliographic  entry  see  Field  2A. 
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GEOHYDROLOGICAL  ASPECTS  OF  THE 
VRYBURG  COMPARTMENT:  THE  DEVELOP- 
MENT AND  EVALUATION  OF  TECHNIQUES 
FOR  THE  DETERMINATION  OF  THE 
GROUND-WATER  POTENTIAL  IN  THE 
SOUTHERN  ORANGE  FREE  STATE  AND 
NORTHERN  CAPE  PROVINCE;  VOLUME  4, 
Water  Research  Commission,  Pretoria  (South 
Africa). 

C.  Van  der  Westhuizen,  and  F.  D.  I.  Hodgson. 
December,  1981.  287  p,  168  fig,  47  tab,  2  plates,  53 
ref,  2  append. 

Descriptors:  'Geohydrology,  *South  Africa, 
•Aquifers,  'Water  supply  development,  'Geo- 
physics, 'Groundwater  potential,  Groundwater, 
Water  quality,  Water  demand,  Water  supply,  Bore- 
hole geophysics,  Groundwater  recharge,  Aerial 
photography,  Satellite  technology,  Models,  Hy- 
drologic models,  Remote  sensing,  Infrared  image- 
ry- 

This  document  describes  an  investigation  into  the 
groundwater  occurrences  and  resources  in  the 
Vryburg  Area.  The  investigation  included  geologi- 
cal and  geohydrological  mapping,  detailed  geo- 
physical surveys,  thermal  infrared  scanning,  drill- 
ing and  aquifer  testing,  hydrochemical  analysis  and 
subsurface  modelling  with  the  aim  of  ultimately 
augmenting  the  existing  commonage  water  supply 
to  meet  the  current  and  future  water  demand. 
Several  target  areas  could  be  identified  where 
future  groundwater  development  would  be  feasi- 
ble. These  areas  are  all  situated  to  the  west  of  the 
Vryburg  Township,  in  the  area  underlain  by  the 
permeable  Vryburg  Quartzite.  This  formation  has 
the  best  water  yielding  properties  and  the  best 
water  quality  properties.  The  aquifer  is  replenished 
mostly  during  the  wet  season  by  a  single  year  of 
above  average  rainfall,  at  the  present  rate  of  ab- 
straction. The  methods  of  remote  sensing  used 
during  the  study  (LANDSAT  imagery,  aerial  pho- 
tography, infrared  thermal  scanning,  air-borne 
magnetic  surveys  and  visual  inspection  by  low 
flying  aircraft)  all  proved  valuable  in  specific 
ways.  Geophysical  techniques  employed  during 
the  study  included  magnetic,  electrical  resistivity 
and  down-the-hole  surveys.  The  conjunctive  use  of 
groundwater  from  all  the  aquifers  surrounding 
Vryburg,  and  the  numerical  modelling  of  the 
groundwater  system  in  this  particular  area  are  rec- 
ommended as  areas  of  further  study.  (Geiger-PTT) 
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OKLAHOMA'S  WATER  ATLAS,  OKLAHOMA 
WATER  RESOURCES  BOARD. 

Oklahoma    Water    Resources    Board,    Oklahoma 

City. 
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SUPPLEMENTAL  GROUNDWATER  SUP- 
PLIES FOR  SLX  SMALL  COMMUNITIES  IN 
ILLINOIS, 

Illinois  State  Geological  Survey  Div.,  Champaign. 
For  primary  bibliographic  entry  see  Field  7B. 
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GEOLOGY    FOR    ENVIRONMENTAL    PLAN- 
NING EN  STARKE  COUNTY,  INDIANA, 

Indiana  State  Dept.  of  Natural  Resources,  Indian- 
apolis. 

For   primary   bibliographic   entry   see   Field   5G. 
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DATA  COLLECTION  AND  MATHEMATICAL 
MODELING     FOR     PREDICTING     UNDER- 


GROUND MINE  WATER  INFLOW,  VOLUME 
I, 

Williams-Robinette  and  Associates,  Inc.,  Viola,  ID. 
R.  Williams,  G.  Bloomsburg,  G.  Winter,  and  D. 
Ralston. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  PB83-17U08. 
Price  codes:  A15  in  paper  copy,  A01  in  microfiche. 
BuMines  OFR  26(l)-83,  August  1982.  327  p,  109 
fig,  12  tab,  159  ref,  6  append.  Contract  No. 
J0100013. 
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Model  studies,  Computer  models,  Hydraulic 
models,  Hydrologic  models,  Mine  water,  Data  col- 
lections, Hydrologic  data  collections,  Data  inter- 
pretation. 

The  hydrologic  variables  associated  with  surface 
water  and  underground  systems  that  affect  the 
inflow  of  groundwater  into  an  underground  mine, 
are  evaluated  in  a  study  of  underground  mine 
water  inflow  initiated  by  the  U.S.  Bureau  of  Mines. 
Data  collection  methodologies,  including  several 
innovative  techniques,  are  reviewed  for  their  appli- 
cability for  quantifying  these  hydrologic  variables. 
Existing  analytical  and  numerical  procedures  for 
predicting  underground  mine  water  inflow,  includ- 
ing over  300  computer  models,  are  reviewed  and 
evaluated.  The  model  UNSAT2  is  utilized  for 
modeling  inflow  to  shaft  and  tunnel,  or  drift.  This 
model  and  the  techniques  developed  in  this  study 
are  applied  to  two  existing  mines.  (Halterman- 
PTT) 
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SPECIAL  GROUNDWATER  STUDY  OF  THE 
MIDDLE  DELAWARE  RTVER  BASIN,  STUDY 
AREA,  VOLUME  I,  (CHAPTERS  1-7), 
Wright  (R.E.)  Associates,  Middletown,  PA. 
For  primary  bibliographic  entry  see  Field  2 A. 
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SPECIAL  GROUNDWATER  STUDY  OF  THE 
UPPER  DELAWARE  RIVER  BASIN,  STUDY 
AREA  II,  VOLUME  II,  (CHAPTERS  8-11), 

Delaware  River  Basin  Commission,  Trenton,  NJ. 
R.  E.  Wright. 
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the  Delaware  River  Basin  Commission. 

Descriptors:  'Delaware  River  Basin,  'Interstate 
rivers,  'Aquifers,  'Geologic  units,  'Land  use, 
'Groundwater         pollution,  'Geohydrology, 

'Groundwater  hydrology,  'Mineralogy,  River 
basins,  Carbonates,  Carbonate  rocks,  Groundwater 
depletion,  Hydrologic  aspects,  Watersheds,  Con- 
tamination. 

This  volume  continues  the  study  of  the  Upper 
Delaware  River  Basin  begun  in  Volume  I.  To 
describe  groundwater  quality  in  the  Middle  Dela- 
ware River  Basin,  tabulations  were  made  of  inven- 
toried background,  or  natural  water  quality  in 
order  to  identify  those  aquifers  which  contain 
groundwater  which  may  not  be  of  suitable  quality 
for  use  in  either  domestic,  agricultural  or  industrial 
applications.  It  was  found  that  mineralogy  of  hy- 
drogeologic  units  is  generally  reflected  by  the 
chemical  quality  of  the  associated  groundwater.  In 
the  carbonate  rocks,  the  high  dissolution  rate  and 
resulting  high  carbonate  concentration  in  some 
cases  reduces  the  utility  of  this  groundwater  as  an 
industrial  source.  More  than  80%  of  all  document- 
ed groundwater  contamination  was  found  to  in- 
volve organic  chemicals.  Ten  areas  in  the  study 
area  exhibited  degraded  groundwater  quality,  and 
three  others  were  found  to  be  relatively  free  of 
recorded  incidents  of  groundwater  contamination. 
The  present  total  reported  rate  of  groundwater 
withdrawals  in  the  study  area  is  approximately 
233.4  mg/d.  There  are  362  reported  groundwater 
users  who  pump  more  than  10,000  gallons/day.  Of 
these  50%  are  industrial  and  commercial  users, 
43%  are  water  purveyors,  and  7%  are  other  types 
of  users.  To  establish  land  use  patterns,  data  from 
several  agencies  which  inventory  land  use  were 
compiled  to  develop  a  land  use  map  for  the  study 
area  for  1970,  and  this  map  was  overlaid  by  a  1980 
map  made  with  an  enhanced  LANDSAT  image.  It 
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was  found  that  nearly  50%  of  the  area  is  covered 
by  forests.  However,  future  growth  is  anticipated 
around  existing  urban  centers.  (See  also  W88- 
00921,  W88-00923,  W88-00924)  (Hawkins-Omni- 
plan) 
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SPECIAL  GROUNDWATER  STUDY  OF  THE 
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'Interstate  rivers,  River  basins,  River  mechanics, 
Water  use,  Competing  use,  Well  regulations,  Stor- 
age, Water  storage. 

Due  to  the  size  of  the  Delaware  River  Basin,  and 
the  different  cultural,  hydrogeologic,  and  physio- 
graphic provinces  within  it,  this  study  was  divided 
into  three  separate  regional  investigations.  This 
report  is  concerned  with  the  upper  reaches  of  the 
Delaware  River  Basin  which  lie  within  the  Appa- 
lachian Ridge  and  Valley  and  Plateau  Provinces. 
In  general,  the  groundwater  of  the  Basin  was 
found  to  be  quite  good,  and  well  within  the  drink- 
ing water  standards  established  by  EPA.  Excep- 
tions to  this  are  related  to  man-made  contaminants 
introduced  into  the  system.  Nine  simplified  strati- 
graphic  units  were  identified  as  having  potential 
ground  water  quality  problems.  Water  usage  by 
New  York  City  far  exceeds  the  total  average  water 
use  of  all  other  users  combined  within  Study  Area 
III.  However,  there  are  other  large  users  of  both 
surface  and  groundwater  supplies.  Significant  sur- 
face withdrawals  by  public  supplies  and  industrial 
users  occur  along  the  Delaware,  Schuylkill  and 
Lehigh  Rivers,  and  peak  seasonal  usage  of  water 
supplies  can  be  relatively  large  in  some  areas.  It  is 
recommended  that  suitable  sites  for  streamflow 
augmentation  should  have  a  large  volume  of  esti- 
mated available  storage,  adequate  saturated  thick- 
ness for  wellfield  production,  a  dissociation  from 
main  branches  of  the  Delaware  River,  be  located 
above  reservoirs,  and  have  low  present  use  of 
groundwater  and  surface  water.  Seven  wellfield 
management  options  are  also  listed.  (See  also  W88- 
00921,  W88-00922,  W88-00924)  (Hawkins-Omni- 
plan) 
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SPECIAL  GROUNDWATER  STUDY  OF  THE 
MIDDLE  DELAWARE  RTVER  BASIN,  STUDY 
AREA  II,  VOLUME  III,  (CHAPTERS  12-14), 

Wright  (R.E.)  Associates,  Middletown,  PA. 
For  primary  bibliographic  entry  see  Field  4B. 
W88-00924 


OCCURRENCE  AND  QUALITY  OF  GROUND 
WATER  IN  THE  VICINITY  OF  BROWNS- 
VILLE, TEXAS, 

Texas  Dept.  of  Water  Resources,  Austin. 

R.  D.  Preston. 

Report  279,  September  1983.  99  p,  13  fig,  5  tab,  84 

ref. 

Descriptors:  'Water  quality,  'Texas,  'Groundwat- 
er availability,  'Water  supply,  Stratigraphy,  Aqui- 
fer characteristics,  Hydrologic  cycle,  Groundwat- 
er recharge,  Groundwater  movement,  Water  use, 
Irrigation  water,  Industrial  water,  Domestic  water, 
Chemical  properties,  Well  data,  Water  supply  de- 
velopment. 

The  City  of  Brownsville,  Texas  in  1972  requested 
technical  and  financial  assistance  from  the  Texas 
Water  Development  Board  (now  Texas  Depart- 
ment of  Water  Resources)  in  regard  to  water- 
supply  possibilities.  In  order  for  the  Board  to  pro- 
vide financial  assistance,  an  evaluation  of  all  possi- 
ble water-supply  sources  was  needed.  This  report 
is  a  description  of  the  evaluation  of  the  availability 
and  quality  of  ground  water  in  the  city,  or  approxi- 
mately 1 50  sq  miles.  Information  was  collected  on 
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Field  2— WATER  CYCLE 
Group  2F — Groundwater 


168  existing  wells,  and  21  test  holes  were  drilled. 
Some  179  water  samples  were  collected  for  chemi- 
cal analysis.  All  data  indicate  three  distinct  produc- 
ing zones  within  the  area,  with  only  the  deep  zone 
(150  to  225  ft  or  46  to  69  m)  capable  of  producing 
significant  amounts  of  usable  quality  water.  Gener- 
ally, quality  within  this  zone  deteriorates  gradually 
from  <  1,000  mg/L  dissolved  solids  about  12  miles 
west  of  Brownsville  >  to  10,000  mg/L  within  the 
eastern  part  of  the  city.  At  least  350,000  acre-ft  of 
fresh  to  slightly  saline  water  is  calculated  to  be  in 
storage  within  this  deep  zone  in  the  study  area. 
Water-quality  maps  indicated  three  areas  that  are 
feasible  for  development  of  additional  groundwat- 
er. Computer  simulations  of  pumpage  within  these 
areas  indicate  that  the  development  of  >  10  mil- 
lion gallons/day  with  <  2,000  mg/L  dissolved 
solids  is  possible.  (Author's  abstract) 
W88-00930 


OCCURRENCE,  QUALITY  AND  AVAILABIL- 
ITY OF  GROUND  WATER  IN  CALLAHAN 
COUNTY,  TEXAS, 

Texas  Dept.  of  Water  Resources,  Austin. 
R.  D.  Price,  L.  E.  Walker,  and  T.  W.  Sieh. 
Report  278,  August  1983.  157  p,  25  fig,  10  tab,  76 
ref. 

Descriptors:  *Groundwater  availability,  *Texas, 
•Water  quality,  'Aquifers,  'Well  data,  Brine  dis- 
posal, Geologic  history,  Stratigraphy,  Hydrologic 
cycle,  Groundwater  recharge,  Water  level  fluctua- 
tions, Aquifer  characteristics,  Water  use,  Domestic 
water,  Irrigation  water,  Industrial  water,  Water 
supply  development,  Groundwater  pollution. 

This  study  identified  the  sources  of  water  in  Calla- 
han County,  Texas  suitable  for  domestic,  livestock, 
public  supply,  and  irrigation  uses.  To  further 
evaluate  the  future  effects  of  irrigation  of  munici- 
pal pumpage  from  the  Antlers  aquifer,  a  network 
of  observation  wells  should  be  established  in  Calla- 
han County  to  record  the  water  levels  annually. 
An  inventory  was  made  of  all  municipal,  industrial, 
and  irrigation  wells,  all  springs,  and  a  representa- 
tive inventory  of  domestic  and  livestock  wells. 
Water  levels  were  measured  where  possible,  and 
well  data  were  gathered.  The  principal  source  of 
fresh  to  very  saline  groundwater  in  Callahan 
County  is  the  Antlers  Formation  of  the  Trinity 
Group  of  Cretaceous  age.  Chemical  quality  of  the 
groundwater  varies  widely.  Dissolved-solids  con- 
centrations in  ground  water  from  the  Antlers 
ranges  from  134  to  16,923  mg/L.  About  1,900 
acre-ft  of  groundwater,  or  approximately  1.7  mil- 
lion gallons/day,  was  used  within  the  county  for 
all  purposes  during  1978.  Recharge  to  the  Antlers 
Formation,  derived  from  precipitation  on  its  out- 
crop, is  estimated  at  5,400  acre-ft/yr,  representing 
1.5%  of  the  county's  average  annual  rainfall  that 
reaches  the  water  table  and  enters  storage.  One- 
half  of  the  total  annual  effective  recharge,  or  about 
2,700  acre-ft,  can  probably  be  safely  developed 
from  the  aquifer  yearly.  (Fazio-Omniplan) 
W88-00932 


OCCURRENCE,  AVAILABILITY,  AND  QUAL- 
ITY OF  GROUND  WATER  IN  TRAVIS 
COUNTY,  TEXAS, 

Texas  Dept.  of  Water  Resources,  Austin. 

G.  Brune,  and  G.  L.  Duffin. 

Report  276,  June  1983.  231  p,  30  fig,  7  tab,  65  ref. 

Descriptors:  'Groundwater  availability,  'Texas, 
•Water  quality,  'Aquifers,  'Well  data,  'Structural 
geology,  'Groundwater  potential,  Stratigraphy, 
Hydrologic  cycle,  Groundwater  recharge,  Aquifer 
characteristics,  Water  level  fluctuations,  Water 
quality,  Mineralization,  Salinity,  Water  use,  Drink- 
ing water,  Domestic  water,  Irrigation  water, 
Groundwater  pollution,  Water  supply  develop- 
ment. 

This  groundwater  investigation  was  carried  out 
from  January  1966  through  April  1979  to  deter- 
mine and  evaluate  the  groundwater  resources  of 
Travis  County,  Texas.  It  is  recommended  that,  to 
determine  long-term  changes  in  water  levels  and 
seasonal  variations,  additional  observation  wells  be 
located  in  areas  not  now  covered,  especially  where 
there  has  been  a  rapid  rate  of  decline  in  the  poten- 


tiometric  surface.  A  network  of  water-quality  ob- 
servation wells  also  is  needed.  An  inventory  was 
made  of  existing  water  wells  used  for  municipal, 
industrial  and  irrigation  purposes  and  of  represent- 
ative domestic  and  livestock  wells.  Information  on 
selected  oil  wells,  test  holes,  and  springs  was  ob- 
tained as  well  as  on  large  abandoned  or  destroyed 
wells.  Geologic  and  hydrologic  units  which  yield 
fresh  to  moderately  saline  groundwater  in  Travis 
County,  in  order  of  their  importance  as  aquifers 
are:  the  Edwards  and  associated  limestones,  the 
Trinity  Group,  the  alluvium  and  terrace  deposits, 
the  Austin  chalk,  the  Navarro  and  Taylor  Groups, 
igneous  rocks  around  Pilot  Knob,  and  the  Midway 
Group.  Permeability  in  the  Edwards  is  high  and 
water  moves  rapidly  through  it.  Well  yields  are 
often  very  large,  however,  the  aquifer  is  suscepti- 
ble to  pollution  via  open  sink  holes  where  recharge 
occurs.  The  total  average  annual  recharge  was 
estimated  to  be  slightly  less  than  40,000  acre-ft. 
(Fazio-Omniplan) 
W88-00933 


GROUND-WATER  AVAILABILITY  OF  THE 
LOWER  CRETACEOUS  FORMATIONS  IN 
THE  HILL  COUNTRY  OF  SOUTH-CENTRAL 
TEXAS, 

Texas  Dept.  of  Water  Resources,  Austin. 

J.  B.  Ashworth. 

Report  273,  January  1983.  173  p,  30  fig,  26  tab,  61 

ref. 

Descriptors:  'Groundwater  availability,  'Texas, 
'Well  data,  'Aquifers,  'Aquifer  characteristics, 
'Water  quality,  Topography,  Catchment  areas, 
Surface  drainage,  Aquifers,  Geologic  history,  Stra- 
tigraphy, Structural  geology,  Deposition,  Geologic 
formation,  Water  use,  Groundwater  recharge, 
Groundwater  level,  Well  yield,  Drilling,  Water 
conservation,  Aquifer  testing. 

This  study  describes  the  hydrologic  characteristics 
of  the  Trinity  Group  aquifer  in  Texas,  essentially 
the  only  groundwater  source  for  all  but  the  ex- 
treme northern  portion  of  the  study  region.  It  is 
divided,  in  ascending  order,  into  the  lower,  middle, 
and  upper  aquifer  units.  Hydrologic  data  were 
gathered  from  December  1974  to  October  1978 
primarily  from  high  capacity  wells,  including 
public  supply,  industrial,  and  irrigation  wells.  Also 
an  attempt  was  made  to  inventory  all  perennial 
springs.  The  lower  Trinity  aquifer,  which  includes 
the  Hosston  Sand  and  Sligo  Limestone  Members  of 
the  Travis  Peak  Formation,  yields  small  to  large 
quantities  of  groundwater.  The  middle  Trinity  aq- 
uifer is  the  most  widely  used  of  the  three.  It  yields 
small  to  moderate  quantities  of  fresh  to  slightly 
saline  water.  Yields  of  the  upper  aquifer  are  gener- 
ally very  small  due  to  the  low  porosity  and  per- 
meablity  of  the  Glen  Rose  Limestone,  and  the 
chemical  quality  is  normally  poor  because  of  the 
presence  of  evaporite  beds.  Chemical  quality  of 
water  in  the  Trinity  Group  is  variable.  Water 
acceptable  for  human  consumption,  although  very 
hard,  is  available  over  most  of  the  region.  Poor 
water  quality  is  usually  due  to  excessive  concentra- 
tions of  sulfate  and  chloride.  High  concentration  of 
iron,  nitrate,  and  flouride  are  also  common  prob- 
lems. Although  approximately  200,000  acre-ft  of 
annual  rainfall  is  estimated  to  be  available  as  re- 
charge, much  of  it  is  lost  by  natural  rejection  via 
small  springs,  seeps,  and  evapotransperation. 
(Fazio-Omniplan) 
W88-00934 


OCCURRENCE,  AVAILABILITY,  AND  CHEMI- 
CAL QUALITY  OF  GROUND  WATER  IN  THE 
CRETACEOUS  AQUIFERS  OF  NORTH  CEN- 
TRAL TEXAS, 

Texas  Dept.  of  Water  Resources,  Austin. 

P.  L.  Nordstrom. 

Report  269,  Vol.  1,  April  1982.  109  p,  39  fig,  14 

tab,  70  ref.  Vol.  2,  July  1982.  387  p,  20  fig,  80  tab. 

Descriptors:  'Groundwater  availability,  'Texas, 
•Aquifers,  'Water  quality,  'Groundwater  deple- 
tion, Geologic  history,  Stratigraphy,  Structural  ge- 
ology, Water  use,  Municipal  water,  Domestic 
water,  Livestock,  Industrial  water,  Groundwater 
potential,  Water  supply  development,  Pumping 
tests,  Irrigation  water. 


The  general  purpose  of  this  study  was  to  determine 
the  groundwater  resources  of  the  Cretaceous 
aquifers  in  north-central  Texas,  with  emphasis  on 
the  water  used  for  municipal,  industrial,  and  irriga- 
tion purposes  from  the  Woodbine  and  Trinity 
Groups.  Data  were  also  included  on  minor  aquifers 
being  used  in  the  study  region.  The  Trinity  Group 
is  the  largest  and  most  prolific  aquifer  in  the  study 
area's  15,500  sq  miles.  Chemical  quality  in  this 
aquifer  updip  from  the  fresh  to  slightly  saline 
water  limit  is  suitable  for  most  public  supply  and 
industrial  uses.  Yields  of  wells  completed  in  the 
aquifer  increase  in  a  downdip  direction  with  wells 
producing  up  to  1,900  gal/min.  Water-level  de- 
clines have  been  recorded  in  the  Trinity  Group 
since  the  first  part  of  the  20th  century.  Total 
pumpage  for  public  supply,  industry,  and  irrigation 
from  the  Antlers,  Twin  Mountains,  and  Paluxy 
Formations  in  1976  was,  respectively,  8,870  acre-ft, 
38,600  acre-ft,  and  10,000  acre-ft.  Yields  of  weUs 
completed  in  the  Woodbine  averaged  160  gal/min 
with  measured  quantities  of  as  much  as  1,170  gal/ 
min.  Chemical  quality  deteriorates  rapidly  in  well 
depths  below  1,500  ft  (457  m).  In  areas  between  the 
outcrop  and  this  depth,  quality  is  very  good  over- 
all as  long  as  ground  water  from  the  upper  Wood- 
bine is  sealed  off.  Volume  1  of  this  report  contains 
interpretive  information  in  text  and  related  figures 
and  tables.  Volume  2  contains  supporting  basic 
data  including  well  location  maps,  records  of 
wells,  water-level  measurements,  chemical  analy- 
ses of  water,  and  drillers'  logs.  (Fazio-Omniplan) 
W88-00935 


ANALYTICAL  STUDY  OF  THE  OGALLALA 
AQUIFER  IN  HEMPHILL  COUNTY,  TEXAS: 
PROJECTIONS  OF  SATURATED  THICKNESS, 
VOLUME  OF  WATER  IN  STORAGE,  PUMP- 
AGE RATES,  PUMPING  LIFTS,  AND  WELL 
YDZLDS, 

Texas  Dept.  of  Water  Resources,  Austin. 
A.  E.  Bell,  and  S.  Morrison. 

Report  267,  February  1982.  64  p,  24  fig,  18  tab,  76 
ref. 

Descriptors:  'Texas,  'Aquifers,  'Aquifer  charac- 
teristics, 'Water  storage,  'Projections,  'Ogalla  aq- 
uifer, 'Groundwater  mining,  'Water  yield,  Com- 
puters, Pumpage,  Pumping,  Well  yield,  Structural 
geology,  Groundwater  storage,  Water  level,  Water 
users,  Water  supply,  Water  shortage,  Water  con- 
servation. 

This  study  resulted  from  a  need  to  illustrate  to  the 
High  Plains  water  users  in  Hemphill  County, 
Texas  that  the  groundwater  supply  is  being  deplet- 
ed. This  study  was  also  conducted  to  provide 
information  to  local,  State,  and  federal  officials  for 
implementing  plans  to  alleviate  the  water  shortage 
problem.  Livestock  production  and  area  agribusi- 
nesses are  heavily  dependent  on  groundwater  re- 
sources. The  Ogallala  aquifer  in  Hemphill  County 
contained  approximately  12.4  million  acre-ft  (15.3 
cu  km)  in  1974.  Historical  pumpage  has  exceeded 
20,000  acre-ft  (0.02  cu  km)  annually,  which  is 
approximately  one  and  one-half  times  the  rate  of 
natural  recharge  to  the  aquifer  in  the  county.  This 
overdraft  is  expected  to  continue,  ultimately  result- 
ing in  reduced  well  yields,  reduced  acreage  irrigat- 
ed, and  reduced  agricultural  production.  Ground- 
water in  the  county  is  unevenly  distributed.  Some 
areas  have  ample  resources  to  support  current 
usage  through  the  year  2020;  in  other  areas, 
groundwater  is  in  short  supply.  To  obtain  maxi- 
mum benefits  from  the  remaining  groundwater  re- 
sources, Hemphill  County  water  users  should  im- 
plement all  possible  conservation  measures  so  that 
the  remaining  groundwater  supply  is  used  prudent- 
ly. The  Texas  Department  of  Water  Resources 
used  computers  to  conduct  evaluation  and  projec- 
tion studies  of  groundwater  resources.  The  report 
was  prepared  using  only  data  readily  available  in 
the  Department's  files.  Information  for  1974  is 
considered  reliable;  projections  of  future  condi- 
tions should  be  used  only  as  a  guide.  (Fazio-Omni- 
plan) 
W88-00936 


ANALYTICAL   STUDY   OF  THE   OGALLALA 
AQUIFER  IN  L1PSCOMBE  COUNTY,  TEXAS: 
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PROJECTIONS  OF  SATURATED  THICKNESS, 
VOLUME  OF  WATER  IN  STORAGE,  PUMP- 
AGE  RATES,  AND  WELL  YIELDS, 

Texas  Dept.  of  Water  Resources,  Austin. 

A.  E.  Bell,  and  S.  Morrison. 

Report  262,  February  1981.  64  p,  24  fig,  18  tab,  76 

ref. 

Descriptors:  'Texas,  'Water  yield,  'Groundwater 
mining,  'Ogallala  aquifer,  'Aquifers,  'Aquifer 
characteristics,  'Water  storage,  'Projections, 
Computers,  Pumpage,  Pumping,  Well  yield,  Struc- 
tural geology,  Groundwater  storage,  Water  level, 
Water  users,  Water  supply,  Water  shortage,  Water 
conservation. 

This  study  was  undertaken  to  illustrate  to  the  High 
Plains  water  users  in  Lipscombe  County,  Texas 
that  the  groundwater  supply  is  being  depleted.  The 
study  was  also  conducted  to  provide  information 
to  local,  State,  and  federal  officials  for  implement- 
ing plans  to  alleviate  the  water  shortage  problem. 
Agricultural  use  of  groundwater  is  high  and  the 
water  used  by  rural  re  idents,  municipalities  and 
local  industries  is  also  mostly  from  groundwater 
supplies.  The  Ogallala  aquifer  in  Lipscomb  County 
contained  approximately  15.9  million  acre-ft  (19.6 
cu  km)  in  1974.  Historical  pumpage  has  exceeded 
35,000  acre-ft  (0.04  cu  km)  annually,  which  is 
approximately  one  and  one-half  times  the  rate  of 
natural  recharge  to  the  aquifer  in  the  county.  This 
overdraft  is  expected  to  continue,  ultimately  result- 
ing in  reduced  well  yields,  reduced  acreage  irrigat- 
ed, and  reduced  agricultural  production.  Ground- 
water in  the  county  is  unevenly  distributed.  Some 
areas,  have  ample  resources  to  support  current 
usage  through  the  year  2020;  in  other  areas 
groundwater  is  in  short  supply.  To  obtain  maxi- 
mum benefits  from  the  remaining  groundwater  re- 
sources, Lipscomb  County  water  users  should  im- 
plement all  possible  conservation  measures  so  that 
the  remaining  groundwater  supply  is  used  prudent- 
ly. The  Texas  Department  of  Water  Resources 
used  computers  to  conduct  evaluation  and  projec- 
tion studies  of  groundwater  resources.  The  report 
was  prepared  using  only  data  readily  available  in 
the  Department's  files.  Information  for  1974  is 
considered  reliable;  projections  of  future  condi- 
tions should  be  used  only  as  a  guide.  (Fazio-Omni- 
plan) 
W88-O0937 


ANALYTICAL  STUDY  OF  THE  OGALLALA 
AQUIFER  IN  WHEELER  COUNTY  TEXAS: 
PROJECTIONS  OF  SATURATED  THICKNESS, 
VOLUME  OF  WATER  IN  STORAGE,  PUMP- 
AGE RATES,  PUMPING  LTFTS,  AND  WELL 
YTELDS, 

Texas  Dept.  of  Water  Resources,  Austin. 
A.  E.  Bell,  and  S.  Morrison. 

Report  266,  February  1982.  64  p,  24  fig,  18  tab,  76 
ref. 

Descriptors:  'Aquifers,  'Texas,  'Ogallala  aquifer, 
•Groundwater  mining,  'Water  yield,  'Aquifer 
characteristics,  'Water  storage,  'Projections, 
Computers,  Pumpage,  Pumping,  Well  yield,  Struc- 
tural geology,  Groundwater  storage,  Water  level, 
Water  users,  Water  supply,  Water  shortage,  Water 
conservation. 

This  study  resulted  from  a  need  to  illustrate  to  the 
High  Plains  water  users  in  Wheeler  County,  Texas 
that  the  groundwater  supply  is  being  depleted.  The 
study  was  also  conducted  to  provide  information 
to  local,  State,  and  federal  officials  for  implement- 
ing plans  to  alleviate  the  water  shortage  problem. 
Wheeler  County  provides  a  total  farm  income  of 
over  $28  million  annually,  thus  groundwater  sup- 
plies are  critical  to  its'  economy.  The  Ogalla  aqui- 
fer in  Wheeler  County  contained  approximately 
1.6  million  acre-ft  (2.0  cu  km)  in  1974.  Historical 
pumpage  has  exceeded  35,000  acre  ft  (0.04  cu  km) 
annually,  which  is  approximately  one  and  one-half 
times  the  rate  of  natural  recharge  to  the  aquifer  in 
the  county.  This  overdraft  is  expected  to  continue, 
ultimately  resulting  in  reduced  well  yields,  reduced 
acreage  irrigated,  and  reduced  agricultural  produc- 
tion. Groundwater  in  the  county  is  unevenly  dis- 
tributed. Some  areas  have  ample  resources  to  sup- 
port current  usage  through  the  year  2020;  in  other 
areas,  groundwater  is  in  short  supply.  To  obtain 


maximum  benefits  from  the  remaining  ground 
water  resources,  Wheeler  County  water  users 
should  implement  all  possible  conservation  meas- 
ures so  that  the  remaining  ground  water  supply  is 
used  prudently.  The  Texas  Department  of  Water 
Resources  used  computers  to  conduct  evaluation 
and  projection  studies  of  ground-water  resources. 
The  report  was  prepared  using  only  data  readily 
available  in  the  Department's  files.  Information  for 
1974  is  considered  reliable;  projections  of  future 
conditions  should  be  used  only  as  a  guide.  (Fazio- 
Omniplan) 
W88-00938 


ANALYTICAL  STUDY  OF  THE  OGALLALA 
AQUIFER  IN  POTTER  AND  OLDHAM  COUN- 
TIES TEXAS:  PROJECTIONS  OF  SATURATED 
THICKNESS,  VOLUME  OF  WATER  EM  STOR- 
AGE, PUMPAGE  RATES,  PUMPING  LIFTS, 
AND  WELL  YTELDS, 
Texas  Dept.  of  Water  Resources,  Austin. 
A.  E.  Bell,  and  S.  Morrison. 

Report  265,  January  1982.  71  p,  24  fig,  18  tab,  76 
ref. 

Descriptors:  'Aquifers,  'Texas,  'Water  yield, 
•Ogalla  aquifer,  'Groundwater  mining,  'Aquifer 
characteristics,  'Water  storage,  'Projections, 
Computers,  Pumpage,  Pumping,  Well  yield,  Struc- 
tural geology,  Groundwater  storage,  Water  level, 
Water  users,  Water  supply,  Water  shortage,  Water 
conservation. 

This  study  is  intended  to  illustrate  to  the  High 
Plains  water  users  in  Potter  and  Oldham  Counties, 
Texas,  that  the  groundwater  supply  is  being  deplet- 
ed. The  principal  source  of  fresh  groundwater  in 
the  area  is  the  Ogallala  aquifer.  The  study  was  also 
conducted  to  provide  information  to  local,  State, 
and  federal  officials  for  implementing  plans  to  alle- 
viate the  water  shortage  problem.  The  Ogallala 
aquifer  in  Potter  and  Oldham  Counties  contained 
approximately  2.1  million  acre-ft  (2.6  cu  km)  of 
water  in  1974.  Historical  pumpage  has  exceeded 
50,000  acre-ft  (0.06  cu  km)  annually,  which  is 
approximately  twice  the  rate  of  natural  recharge  to 
the  aquifer  in  the  counties.  This  overdraft  is  ex- 
pected to  continue,  ultimately  resulting  in  reduced 
well  yields,  reduced  acreage  irrigated,  and  reduced 
agricultural  production.  Groundwater  in  the  coun- 
ties is  unevenly  distributed.  Some  areas  have  ample 
resources  to  support  current  usage  through  the 
year  2020;  in  other  areas,  groundwater  is  in  short 
supply.  To  obtain  maximum  benefits  from  the  re- 
maining groundwater  resources,  water  users 
should  implement  all  possible  conservation  meas- 
ures so  that  the  remaining  groundwater  supply  is 
used  prudently.  The  Texas  Department  of  Water 
Resources  used  computers  to  conduct  evaluation 
and  projection  studies  of  ground  water  resources. 
The  report  was  prepared  using  only  data  readily 
available  in  the  Department's  files.  Information  for 
1974  is  considered  reliable;  projections  of  future 
conditions  should  be  used  only  as  a  guide.  (Fazio- 
Omniplan) 
W88-00939 


ANALYTICAL  STUDY  OF  THE  OGALLALA 
AQUIFER  IN  HARTLEY  COUNTY,  TEXAS: 
PROJECTIONS  OF  SATURATED  THICKNESS, 
VOLUME  OF  WATER  IN  STORAGE,  PUMP- 
AGE RATES,  PUMPING  LIFTS,  AND  WELL 
YTELDS, 

Texas  Dept.  of  Water  Resources,  Austin. 
A.  E.  Bell,  and  S.  Morrison. 

Report  261,  January  1981.  64  p,  24  fig,  18  tab,  76 
ref. 

Descriptors:  'Aquifers,  'Texas,  'Ogallala  aquifer, 
'Water  yield,  'Groundwater  mining,  'Aquifer 
characteristics,  'Water  storage,  'Projections, 
Computers,  Pumpage,  Pumping,  Well  yield,  Struc- 
tural geology,  Groundwater  storage,  Water  level. 
Water  users,  Water  supply,  Water  shortage,  Water 
conservation. 

This  study  resulted  from  a  need  to  illustrate  to  the 
High  Plains  water  users  in  Hartley  County,  Texas 
that  the  groundwater  supply  is  being  depleted.  The 
study  was  also  conducted  to  provide  information 
to  local,  State,  and  federal  officials  for  implement- 
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ing  plans  to  alleviate  the  water  shortage  problem. 
Groundwater  is  important  to  the  county's  econo- 
my because  most  crops  are  irrigated  with  ground- 
water. The  Ogallala  aquifer  in  Hartley  County 
contained  approximately  25.4  million  acre-ft  (31.3 
cu  km)  of  water  in  1974.  Historical  pumpage  has 
exceeded  175,000  acre-ft  annually,  which  is  ap- 
proximately five  times  the  rate  of  natural  recharge 
to  the  aquifer  in  the  county.  This  overdraft  is 
expected  to  continue,  ultimately  resulting  in  re- 
duced well  yields,  reduced  acreage  irrigated,  and 
reduced  agricultural  production.  Groundwater  in 
the  county  is  unevenly  distributed.  Some  areas 
have  ample  groundwater  resources  to  support  cur- 
rent usage  through  the  year  2020;  in  other  areas, 
groundwater  is  in  short  supply.  To  obtain  maxi- 
mum benefits  from  the  remaining  groundwater  re- 
sources, Hartley  County  water  users  should  imple- 
ment all  possible  conservation  measures  so  that  the 
remaining  groundwater  supply  is  used  prudently. 
The  Texas  Department  of  Water  Resources  used 
computers  to  conduct  evaluation  and  projection 
studies  of  groundwater  resources.  The  report  was 
prepared  using  only  data  readily  available  in  the 
Department's  files.  Information  for  1974  is  consid- 
ered reliable;  projections  of  future  conditions 
should  be  used  only  as  a  guide.  (Fazio-Omniplan) 
W88-00940 


ANALYTICAL  STUDY  OF  THE  OGALLALA 
AQUIFER  IN  DONLEY  COUNTY  TEXAS:  PRO- 
JECTIONS OF  SATURATED  THICKNESS, 
VOLUME  OF  WATER  TN  STORAGE,  PUMP- 
AGE RATES,  PUMPING  LIFTS,  AND  WELL 
YTELDS, 

A.  E.  Bell,  and  S.  Morrison. 

Report  260,  January  1981.  64  p,  24  fig,  18  tab,  76 
ref. 

Descriptors:  'Aquifers,  'Water  yield,  'Ground- 
water mining,  'Ogallala  aquifer,  'Texas,  'Aquifer 
characteristics,  Water  storage,  Projections,  Com- 
puters, Pumpage,  Pumping,  Well  yield,  Structural 
geology,  Groundwater  storage,  Water  level,  Water 
users,  Water  supply,  Water  shortage,  Water  con- 
servation. 

This  study  resulted  from  a  need  to  illustrate  to  the 
High  Plains  water  users  in  Donley  County,  Texas 
that  the  groundwater  supply  is  being  depleted.  The 
study  was  also  conducted  to  provide  information 
to  local,  State,  and  federal  officials  for  implement- 
ing plans  to  alleviate  the  water  shortage  in  the 
High  Plains.  The  Ogallala  aquifer  in  Donley 
County  contained  approximately  3.1  million  acre-ft 
(3.8  cu  km)  of  water  in  1974.  Historical  pumpage 
has  exceeded  25,000  acre-ft  (0.03  cu  km)  annually, 
which  is  approximately  two  times  the  rate  of  natu- 
ral recharge  to  the  aquifer.  This  overdraft  is  ex- 
pected to  continue,  ultimately  resulting  in  reduced 
well  yields,  reduced  acreage  irrigated,  and  reduced 
agricultural  production.  Groundwater  in  the 
county  is  unevenly  distributed.  Some  areas  have 
ample  groundwater  resources  to  support  current 
usage  through  the  year  2020;  in  other  areas  of  the 
county,  groundwater  is  currently  in  short  supply. 
To  obtain  maximum  benefits  from  the  remaining 
groundwater  resources,  Donley  County  water 
users  should  implement  all  possible  conservation 
measures  so  that  the  remaining  groundwater 
supply  is  used  in  the  most  prudent  manner.  The 
Texas  Department  of  Water  Resources  used  com- 
puters to  conduct  evaluation  and  projection  studies 
of  groundwater  resources.  The  report  was  pre- 
pared using  only  data  readily  available  in  the  De- 
partment's files.  Information  for  1974  is  considered 
reliable;  projections  of  future  conditions  should  be 
used  only  as  a  guide.  (Fazio-Omniplan) 
W88-00941 


ISOTOPIC,  CHEMICAL  AND  DISSOLVED 
GAS  CONCENTRATIONS  IN  GROUNDWATER 
NEAR  BEAUFORT  WEST, 

National  Physical  Research  Lab.,  Pretoria  (South 

Africa). 

J.  C.  Vogel,  A.  S.  Talma,  and  T.  H.  Heaton. 

CSR  Research  Report  No  392,  p  1-34,  1980.  13  fig, 

7  tab,  23  ref. 
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Descriptors:  'Groundwater,  'Isotope  studies,  'Ra- 
dioisotopes, 'Geohydrology,  Boreholes,  Sampling, 
Water  analysis,  Carbon,  Oxygen  isotopes.  Nitro- 
gen, Stable  isotopes,  Cations,  Anions,  Dissolved 
oxygen,  Groundwater  recharge,  Tritium,  Helium, 
Argon,  Radon,  Uranium,  South  Africa,  Beaufort 
West. 

Groundwater  was  collected  from  fifteen  boreholes 
over  an  area  of  500  sq  km  to  the  north-east  of 
Beaufort  West,  Cape  Province,  South  Africa.  Six 
boreholes  were  sampled  at  different  depths  using  a 
pump  equipped  with  inflatable  packers.  Samples 
were  analyzed  for  their  carbon- 14,  tritium,  oxygen- 
18,  carbon-13,  helium,  nitrogen,  argon,  oxygen, 
and  radon-222  contents,  uranium-234/uranium-238 
activity  ratios,  and  major  ion  chemistry.  The  study 
was  a  reconnaissance  survey,  but  demonstrated  the 
usefulness  of  multi-parameter  investigations.  The 
data  are  used  in  discussing  the  geohydrology  of  the 
area  with  emphasis  on  the  recharge  sources  of 
groundwater  in  the  pediment  and  at  the  foot  of  the 
surrounding  escarpment.  (USGS) 
W88-00947 


2G.  Water  In  Soils 


RELATIONSHIPS  BETWEEN  WATER  INFIL- 
TRATION AND  OIL  SPILL  MIGRATION  IN 
SANDY  SOILS, 

Coastal  and  Marine  Engineering  Research  Inst., 
Haifa  (Israel).  Dept.  of  Civil  Engineering. 
For  primary  bibliographic  entry  see  Field  5B. 
W88-00003 


PARAMETER  ESTIMATION  FOR  UNSATU- 
RATED FLOW  AND  TRANSPORT  MODELS  - 
A  REVIEW, 

Virginia  Polytechnic  Inst,  and  State  Univ.,  Blacks- 
burg. 

J.  B.  Kool,  J.  C  Parker,  and  M.  T.  Van 
Genuchten. 

Journal  of  Hydrology  JHYDA7,  Vol.  91,  No.  3/4, 
p  255-293,  June   15,    1987.   6  fig,  6  tab,  77  ref. 

Descriptors:  'Model  studies,  'Parameter  estima- 
tion, 'Unsaturated  flow,  'Soil  water  movement, 
•Vadose  water,  'Estimation  techniques,  'Data  in- 
terpretation, Solute  transport,  Aeration  zone, 
Groundwater,  Reviews,  Hydraulic  properties, 
Mathematical  equations,  Flow  discharge. 

The  current  status  of  parameter  estimation  tech- 
niques and  their  utility  for  determining  key  param- 
eters affecting  water  flow  and  solute  transport  in 
the  unsaturated  (vadose)  zone  are  reviewed.  His- 
torically, hydraulic  and  transport  properties  of  the 
unsaturated  zone  have  been  determined  by  impos- 
ing rather  restrictive  initial  and  boundary  condi- 
tions so  that  the  governing  flow  and  transport 
equations  can  be  inverted  by  analytical  or  semi- 
analytical  methods.  Contrary  to  these  direct  meth- 
ods, parameter  estimation  techniques  do  not 
impose  any  constraints  on  the  model,  on  the  stipu- 
lation of  initial  and  boundary  conditions,  on  the 
constitutive  relationships,  or  on  the  treatment  of 
inhomogeneities  via  deterministic  or  stochastic 
representations.  While  parameter  estimation  analy- 
ses of  subsurface  saturated  flow  are  increasingly 
common,  their  application  to  unsaturated  flow  and 
transport  processes  is  a  relatively  new  endeavor. 
Nevertheless,  a  number  of  laboratory  and  field 
applications  currently  exist  that  show  the  great 
potential  of  parameter  estimation  techniques  for 
improved  designs  and  analyses  of  vadose  zone 
flow  and  transport  experiments.  Several  practical 
examples  for  determining  unsaturated  soil  hydrau- 
lic functions  and  various  transport  parameters  are 
presented,  and  advantages  and  limitations  of  the 
estimation  process  are  discussed.  Specific  research 
areas  in  need  of  future  investigation  are  outlined. 
(Author's  abstract) 
W88-00006 


PLOWS  FROM  A  CLAY  SOIL  -  SEASONAL 
CHANGES  AND  THE  EFFECT  OF  MOLE 
DRAINAGE, 

Institute  of  Hydrology,  Wallingford  (England). 
M.  Robinson,  J.  Mulqueen,  and  W.  Burke. 


Journal  of  Hydrology  JHYDA7,  Vol.  91,  No.  3/4, 
p  339-350,  June   15,    1987.  6  fig,    1   tab,   20  ref. 

Descriptors:  'Clays,  'Surface  flow,  'Mole  drain- 
age, 'Seasonal  variation,  'Drainage  effects, 
•Drainage,  'Soil  management,  Grasslands,  Rain- 
fall, Surface  runoff,  Flow,  Storm  runoff,  Drainage 
practices,  Drainage  patterns. 

Six  years'  data  were  collected  from  a  sloping  grass- 
land site  with  a  clay  soil.  The  high  rainfall,  togeth- 
er with  a  shallow  topsoil  on  a  much  more  imper- 
meable soil,  led  to  frequent  surface  saturation  and  a 
rapid  storm  response.  A  third  of  the  annual  rainfall 
was  discharged  in  the  surface  10  cm  thick  root 
layer  of  the  topsoil.  With  artificial  drainage  by 
mole  drains,  surface  layer  flow  was  almost  com- 
pletely eliminated  and,  in  winter  and  early  spring, 
peak  drain  flows  were  less  than  surface  flows  from 
undrained  land.  However,  the  reverse  was  the  case 
in  the  autumn  when,  following  the  opening  up  of 
shrinkage  cracks  in  summer,  there  was  rapid  flow 
generation  to  the  mole  drains  resulting  in  much 
higher  discharges  that  those  from  the  undrained 
site.  This  pattern  was  observed  in  each  of  the  five 
years  after  drainage  and  was  applicable  for  a  wide 
range  of  storm  sizes  and  intensities.  Such  seasonal 
behavior  is  probably  much  more  widespread  than 
is  generally  realized.  (Author's  abstract) 
W88-00009 


EFFECT  OF  SOIL  WATER  HYSTERESIS  ON 
SOLUTE  MOVEMENT  DURING  INTERMIT- 
TENT LEACHING, 

University  of  New  England,  Armidale  (Australia). 

Dept.  of  Resource  Engineering. 

For  primary  bibliographic  entry  see  Field  5B. 

W88-00036 


THEORETICAL  STUDY  OF  THE  ESTIMA- 
TION OF  THE  CORRELATION  SCALE  IN 
SPATIALLY  VARIABLE  FIELDS:  1.  STATION- 
ARY FTEIDS, 

California  Univ.,  Riverside.  Dept.  of  Soil  and  En- 
vironmental Sciences. 

For  primary  bibliographic  entry  see  Field  7C. 
W88-00037 


KINEMATIC  WAVE  APPROXIMATION  TO 
THE  TRANSPORT  OF  ESCHERICHIA  COLI 
EN  THE  VADOSE  ZONE, 

Rutgers  -  The  State  Univ.,  New  Brunswick,  NJ. 

Dept.  of  Soils  and  Crops. 

For  primary  bibliographic  entry  see  Field  5B. 

W88-00039 


WATER  MOVEMENT  EN  A  FINITE  LAYER: 
ABSORPTION  FOR  CONSTANT  WATER  CON- 
TENT AT  THE  SURFACES, 

Hochschule  der  Bundeswehr  Muenchen,  Neubi- 

berg  (Germany,  F.R.).  Inst,  fuer  Mathematik. 

U.  Hornung,  J.-Y.  Parlange,  W.  L.  Hogarth,  L.  D. 

Connell,  and  R.  Peters. 

Soil  Science  Society  of  America  Journal  SSJD4, 

Vol.  51,  No.  3,  p  557-562,  May-June  1987.  2  fig,  2 

tab,  21   ref,   1   append.   ARGS  Grant  F8161771. 

Descriptors:  'Soil  water,  'Soil  surfaces,  'Water 
movement,  'Water  absorption,  'Soil,  'Numerical 
analysis,  'Diffusivity,  'Layered  soils,  Mathemati- 
cal studies,  Soil  wetting  front,  Soil  interface,  Flow, 
Analytical  approximation,  Soil  water  potential. 

The  accurate,  analytical  formulation  presented  de- 
scribes very  simply  the  outflow  of  water  from  a 
soil  layer  when  the  potentials  (water  contents)  are 
maintained  constant  at  both  surfaces.  The  analyti- 
cal formulation  is  adapted  from  a  previously  devel- 
oped approach  to  the  present  problem.  The  accu- 
racy of  the  results  were  checked  by  comparison 
with  a  precise  numerical  simulation  which  is  great- 
ly simplified  for  a  Brooks  and  Corey  type  diffusi- 
vity. It  is  suggested  that  a  laboratory  experiment 
using  this  configuration  would  yield  the  soil  prop- 
erties relevant  for  adsorption.  (Author's  abstract) 
W88-00103 


COPPER  ACTIVITY  IN  SOIL  SOLUTION:  I. 
MEASUREMENT  BY  ION-SELECTIVE  ELEC- 
TRODE AND  DONNAN  DIALYSIS, 

Cornell  Univ.,  Ithaca,  NY.  Dept.  of  Agronomy. 
For  primary  bibliographic  entry  see  Field  5A. 
W88-00104 


SUBSURFACE  WATER  MOVEMENT  IN  AN 
UPLAND  COASTAL  PLAIN  SOIL  AS  INFLU- 
ENCED BY  PLINTHITE, 

Georgia  Agricultural  Experiment  Stations,  Athens. 
L.  J.  Blume,  H.  F.  Perkins,  and  R.  K.  Hubbard. 
Soil  Science  Society  of  America  Journal  SSJD4, 
Vol.  51,  No.  3,  p  774-779,  May-June  1987.  2  fig,  3 
tab,  21  ref. 

Descriptors:  'Water  movement,  'Soil  water, 
'Groundwater,  'Plinthite  soil  horizon,  'Soils, 
•Subsurface  water,  'Subsurface  water  flow,  Bro- 
mide, Precipitation,  Perched,  Tifton  loamy  sand, 
Piezometers,  Evapotranspiration,  Saturated  con- 
ductivity, Groundwater,  Water  table. 

Water  movement  in  a  Tifton  loamy  sand  (Plinthic 
Paleudult)  was  monitored  using  bromide  as  a 
tracer  for  86  weeks  under  natural  rainfall  condi- 
tions following  treatment  in  late  summer.  Potassi- 
um bromide  was  placed  at  depths  between  10  and 
43  cm  and  60  and  102  cm  in  a  soil  with  4.4%  slope. 
Bromide  content  of  water  from  piezometers  at 
distances  up  to  60  m  down  slope  was  determined  at 
2-  to  4-week  intervals  during  periods  of  perched 
water  starting  22  weeks  after  injection  date.  Deter- 
minations were  then  made  for  a  65-week  period. 
Soil  samples  taken  at  depths  to  4.72  m  1  yr  after 
treatment  were  analyzed  for  bromide  content.  A 
perched  or  secondary  water  table  occurred  during 
periods  of  high  rainfall  and  low  evapotranspira- 
tion. Data  indicate  that  subsurface  flow  down 
slope  occurred  primarily  above  and  within  the 
plinthic  horizon  during  periods  when  a  perched 
water  table  was  present.  Data  from  soil  samples 
collected  1  yr  after  KBr  treatment  indicate  that 
bromide  moved  slowly  through  the  plinthic  layer, 
was  intercepted  by  subsurface  layers  of  high  densi- 
ty, and  was  retained  in  the  watershed  until  re- 
moved by  lateral  flow.  (Author's  abstract) 
W88-00106 


RAINSTORM  RELATED  TERRAIN  FAILURES 
EN  PUERTO  RICO, 

Puerto  Rico  Univ.,  Mayaguez.  Dept.  of  Civil  Engi- 
neering. 

For  primary  bibliographic  entry  see  Field  2J. 
W88-00545 


USING  SATURATED  HYDRAULIC  CONDUC- 
TTVITIES  TO  ASSESS  THE  INTERACTION  BE- 
TWEEN SALENE/SODIC  IRRIGATION 
WATERS  AND  SOUTH  DAKOTA  SOILS, 

South  Dakota  State  Univ.,  Brookings.  Water  Re- 
sources Inst. 

For  primary  bibliographic  entry  see  Field  3C. 
W88-00548 


DIGRD:  AN  INTERACTIVE  GRID  GENERAT- 
ING PROGRAM, 

Battelle  Pacific  Northwest  Labs.,  Richland,  WA. 
For  primary  bibliographic  entry  see  Field  7C. 
W88-00657 


PREDICTING    CHEMICAI    MOVEMENT    IN 
SOILS, 

New  Mexico  State  Univ.,  Las  Cruces.  Dept.  of 

Crop  and  Soil  Sciences. 

For  primary  bibliographic  entry  see  Field  5B. 

W88-00719 


PROCESS     FOR     STRENGTHENING     SOFT 
SOIL, 

Chiyoda  Chemical  Engineering  and  Construction 

Co.  (Japan). 

For   primary   bibliographic   entry   see   Field   8D. 

W88-O0764 
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FIFLD  METHODS  FOR  DETERMINING  THE 
WATER  HOLDING  CAPACITY  OF  SOIL 
(VELDMETODE  VIR  DIE  BEPALING  VAN 
WATERHOUVERMOE  VAN  GROND), 
Citrus  and  Subtropical  Fruit  Resources  Inst.,  Nels- 
pruit  (South  Africa). 

G.  S.  Bredell,  C.  F.  Human,  and  P.  J.  Muller. 
Citrus  and  Subtropical  Fruit  Journal  (Houghton), 
No  602,  p  6-9,  1980.  6  tab,  1  ref. 

Descriptors:  'Soil  moisture  potential,  'Soil  proper- 
ties. Field  tests,  Soil  analysis,  Soil  texture,  Soil 
moisture  retention,  Wetting,  Clays,  Soil  water  po- 
tential, Irrigation. 

Four  different  wetting  areas  of  a  field  method 
(equivalent  to  25  mm  irrigation)  were  evaluated  on 
three  types  of  soil  and  the  wetting  depths  and 
water  contents  determined.  The  results  were 
checked  against  laboratory  tests  using  a  pressure 
membrane  extractor  and  a  porous  plate  apparatus. 
The  use  of  a  soil  auger  was  discarded  in  favor  of 
direct  measurement  of  wetting  depth.  The  water 
content  at  field  capacity  may  be  comparatively 
accurately  determined  by  wetting  an  area  of  0.25 
square  meters  with  12.5  liters  of  water  (equivalent 
to  50  mm  irrigation),  measuring  the  wetting  depths 
of  sandy  and  loamy  soils  after  24  hours  and  clayey 
soils  after  48  hours.  It  was  found  that  40  percent 
and  33  percent  of  the  water  content  at  field  capac- 
ity gave  a  comparatively  reliable  indication  of  the 
readily  available  water  in  sand  and  loamy  sand 
respectively.  (USGS) 
W88-00949 


SOILS, 

Natal  Univ.,  Pietermaritzburg  (South  Africa). 
R.  E.  Schulze. 

University  of  Natal  Agricultural  Catchments  Re- 
search Unit  Report  No  7,  Part  1  -  Field  Studies, 
Data  Processing,  Techniques  and  Models  for  Ap- 
plied Hydrological  Research  -  Vol  1,  p  41-55,  1979. 
2  fig,  5  tab,  14  ref. 

Descriptors:  *Soil  surveys,  'Mapping,  *Soil  classi- 
fication, 'Soil  profiles,  Soil  properties,  Soil  types, 
Topsoil,  Subsoil,  Field  capacity,  Soil  water. 

In  Chapter  3  of  Section  A:  The  Cedara  Catch- 
ments -  General  Background,  an  attempt  is  made 
to  classify  soils  of  the  Cedara  Catchments  into 
recognizable  and  identifiable  units  using  soil  forms 
and  phases  as  mapping  units.  The  results  discussed 
have  practical  application  in  lumped  and  distribu- 
tive simulation  modeling  of  water  yield  and  flood 
volumes/peaks.  As  the  need  arises,  it  may  be  nec- 
essary for  laboratory  tests  on  hydrologically  rele- 
vant properties  to  be  undertaken  at  more  sites 
because  present  results  display  a  high  degree  of 
variability  of  those  variables  used  in  estimations  of 
water  holding  capacities  of  soils.  (USGS) 
W88-00952 


CATCHMENT  SOEL  MOISTURE  DISTRIBU- 
TION AT  CEDARA, 

Natal  Univ.,  Pietermaritzburg  (South  Africa). 
A.  S.  Hope,  and  R.  E.  Schulze. 
University  of  Natal  Agricultural  Catchments  Re- 
search Unit  Report  No  7,  Part  1  -  Field  Studies, 
Data  Processing,  Techniques  and  Models  for  Ap- 
plied Hydrological  Research  -  Vol  1,  p  275-297, 
1979.  6  fig,  3  tab,  9  ref. 

Descriptors:  *Soilwater,  'Spatial  distribution, 
'Soil  moisture  meters,  Resistance,  Gypsum,  Cali- 
brations, Experimental  data,  Subsurface  water, 
Water  storage,  Topography,  Vegetation  effects, 
Electrical  equipment. 

Chapter  12  of  Section  C:  Hydrological  Models  and 
Techniques,  outlines  the  preparation,  calibration 
and  limitations  of  gypsum  electrical  resistance 
blocks,  followed  by  a  description  and  presentation 
of  results  of  a  soil  moisture  experiment  at  Cedara, 
conducted  with  gypsum  electrical  resistance 
blocks.  Soil  moisture  storage  is  a  function  of  to- 
pography. The  soil  moisture  regime  of  a  neutral 
slope  or  spur  is  different  from  that  of  a  valley  or 
watercourse.  North-  and  south-facing  slopes  have 
different  soil  moisture  regimes.  The  distribution  of 
soil  moisture,  both  temporally  and  vertically,  dif- 
fers between  forest  and  grassland.  (USGS) 


W88-00959 

2H.  Lakes 


ECOLOGY  OF  HUMIC  AND  NON-HUMIC 
DUNE  LAKES,  FRASER  ISLAND,  WITH  EM- 
PHASIS ON  THE  EFFECTS  OF  SAND  INFILL- 
ING IN  LAKE  WABBY, 

Griffith  Univ.,  Nathan  (Australia).  School  of  Aus- 
tralian Environmental  Studies. 
A.  H.  Arthington,  H.  B.  Burton,  R.  W.  Williams, 
and  P.  M.  Outridge. 

Australian  Journal  Marine  Freshwater  Research 
AJMFA4,  Vol.  37,  No.  6,  p  743-764,  1986.  9  fig,  12 
tab,  26  ref. 

Descriptors:  *Lakes,  *Zooplankton,  'Limnology, 
'Ecology,  'Australia,  Humic  lakes,  Non-humic 
lakes,  Dune  lakes,  Invertebrates,  Lake  Wabby,  Lit- 
toral environment,  Lake  morphometry,  Perched 
lakes. 

Aspects  of  physicochemical  limnology  and  the 
zooplankton,  littoral  invertebrates  and  fish  of  dune 
lakes  on  Fraser  Island,  Australia,  are  described  and 
compared.  The  comparisons  highlight  differences 
between  perched,  humic  lakes  and  non-humic  Lake 
Wabby,  a  water-table  window  with  some  morpho- 
metry and  biological  features  typical  of  dune  bar- 
rage lakes.  Lake  Wabby  has  been  partially  infilled 
by  a  mobile  sand  dune  moving  mainly  in  a  north- 
westerly direction  across  the  northern  end  of  the 
lake.  The  maximum  rate  of  dune  advance  estimated 
from  aerial  photos  was  5.03  m/year,  between  1948 
and  1958.  Sand  infilling  between  1975  and  1984 
altered  the  morphometry  and  substrate  characteris- 
tics of  the  lake's  eastern  region  and  reduced  maxi- 
mum depth  from  13.0  to  11.5  m  and  volume  by  43 
percent.  The  number  of  benthic  invertebrates  was 
reduced  from  14  taxa  in  1975  to  six  taxa  in  1984; 
there  was  also  a  significant  decrease  in  abundance 
of  benthic  Chironomini  during  this  period 
(ANOVA,  P  less  than  0.05).  In  both  years,  an 
undescribed  species  of  Conochironomus  was  the 
most  abundant  benthic  invertebrate  in  Lake  Wabby 
(250-700  individuals/m2).  A  new  genus  of  Chiron- 
omini (near  Paralauter  borniella)  was  discovered. 
Lake  Wabby  supported  11  species  of  fish  in  1975 
and  1984,  but  the  perched  lakes  had  only  one  or 
two  species.  The  five  most  abundant  species  in 
Lake  Wabby  in  1975  showed  evidence  of  partition- 
ing of  food  resources,  of  which  the  main  compo- 
nents were  benthic  invertebrates  and  filamentous 
algae.  Allochthonous  food  resources  were  not  im- 
portant in  fish  diets.  The  possible  long-term  effects 
of  sand  infilling  on  food  resources,  fish  diets  and 
the  composition  of  the  zooplankton  in  Lake 
Wabby  require  further  work  extended  over  all 
seasons  and  several  years.  (Master-PTT) 
W88-00002 


SIMPLE  RECURSIVE  FORMULA  TO  RE- 
PLACE WILSON'S  GRAPHICAL  LAKE  ROUT- 
ING, 

Waikato  Univ.,  Hamilton  (New  Zealand).  Dept.  of 

Earth  Sciences. 

For  primary  bibliographic  entry  see  Field  7C. 

W88-00011 


DISTRIBUTION  AND  COMMUNITY  STRUC- 
TURE OF  THE  BENTHIC  FAUNA  OF  THE 
NORTH  SHORE  OF  THE  GULF  OF  ST.  LAW- 
RENCE DESCRIBED  BY  NUMERICAL  METH- 
ODS OF  CLASSIFICATION  AND  ORDINA- 
TION, 

McGill  Univ.,  Montreal  (Quebec).  Inst,  of  Ocean- 
ography. 

B.  Long,  and  J.  B.  Lewis. 

Marine  Biology  MBIOAJ,  Vol.  95,  No.  1,  p  93- 
101,  June  1987.  7  fig,  6  tab,  32  ref. 

Descriptors:  'Estuaries,  'Limnology,  'Macroin- 
vertebrates,  'Statistical  methods,  'Gulf  of  Saint 
Lawrence,  'Spatial  distribution,  'Aquatic  popula- 
tions, Invertebrates,  Species  diversity,  Numerical 
analysis,  Population  density,  Temperature  effects, 
Sediments,  Water  depth. 

The  invertebrate  benthic  macrofauna  of  the  north- 
ern part  of  the  Gulf  of  St.  Lawrence  was  sampled 


Lakes — Group  2H 

with  a  van  Veen  grab  along  a  series  of  transects 
from  37  to  285  m  in  May,  1981.  The  pattern  of 
spatial  distribution  was  determined  by  classifica- 
tion and  ordination  techniques  and  by  diversity 
and  evenness  statistics.  Classification  and  ordina- 
tion resulted  in  eleven  station  groups  which  could 
be  divided  into  three  broad  faunal  zones  related  to 
temperature,  depth,  and  sediment  composition. 
The  proportions  of  suspension  feeders  increased 
with  sand  content  and  non-selective  deposit  feed- 
ers increased  with  mud  content.  Faunal  diversity 
increased  with  depth.  The  results  of  this  study 
have  largely  corroborated  some  previous  findings 
on  diversity  patterns  and  depth  zonation  in  the 
Gulf.  The  use  of  family  abundance  data  for  broad 
characterization  of  distribution  and  community 
structure  in  the  Gulf  thus  appears  justified.  (Au- 
thor's abstract) 
W88-00047 


ELEMENTARY  CHEMICAL  COMPOSITION 
(C,  H,  N)  AND  ENERGY  EQUIVALENT  OF 
ACARTIA  CLAUSI  (CRUSTACEA:  COPE- 
PODA),  AN  IMPORTANT  SPECIES  IN  THE 
BIOENERGETICS  OF  THE  COASTAL  ECO- 
SYSTEMS OF  THE  NORTHWEST  MEDITER- 
RANEAN (COMPOSITION  CHIMIQUE  ELE- 
MENTAIRE  (C,  H,  N)  ET  EQUIVALENT  ENER- 
GIE  D' ACARTIA  CLAUSI  (CRUSTACEA:  CO- 
PEPODA),  ESPECE  IMPORTANTE  DANS  LA 
BIOENERGETTQUE  DES  ECOSYSTEMES  CO- 
TIERS  DE  MEDITERRANEE  NORD-OCCI- 
DENTALE), 

Centre  d'Oceanologie  de  Marseille  (France). 
For  primary  bibliographic  entry  see  Field  5C. 
W88-00048 


SIMULATION      OF     SALTMARSH      WATER 
COLUMN  DYNAMICS, 

South  Carolina  Univ.,  Columbia.  Belle  W.  Baruch 
Inst,  for  Marine  Biology  and  Coastal  Research. 
For  primary  bibliographic  entry  see  Field  2L. 
W88-00058 


CLEMATIC  AND  TECTONIC  EFFECTS  ON 
SEDIMENTATION  IN  A  RIFT-VALLEY  LAKE: 
EVIDENCE  FROM  HIGH-RESOLUTION  SEIS- 
MIC PROFILES,  LAKE  TURKANA,  KENYA, 

Duke  Univ.,  Beaufort,  NC.  Marine  Lab. 
For  primary  bibliographic  entry  see  Field  2J. 
W88-00110 


COMPARATIVE  STUDY  OF  WATER  LEVEL 
REGIMES  AND  LITTORAL  BENTHIC  COM- 
MUNITIES IN  SCOTTISH  LOCHS, 

Institute  of  Terrestrial  Ecology,  Edinburgh  (Scot- 
land). 

B.  D.  Smith,  P.  S.  Maitland,  and  S.  M.  Pennock. 
Biological  Conservation,  Vol.  39,  No.  4,  p  291-316, 
April  1987.  13  fig,  2  tab,  41  ref. 

Descriptors:  'Littoral  environment,  'Scotland, 
'Limnology,  'Reservoirs,  'Pumped  storage, 
'Water  level  fluctuations,  Zooplankton,  'Conser- 
vation, Benthos,  Benthic  fauna,  Ecosystems,  Water 
level  fluctuations,  Fluctuations,  Reservoirs,  Inver- 
tebrates. 

There  has  been  little  research  on  the  impact  of 
fluctuating  water  levels  on  the  littoral  communities 
of  Scottish  lochs.  In  1980,  27  lochs  were  visited 
and  the  physical  characteristics,  macrophytes  and 
zoobenthos  of  selected  shores  were  studied.  Long- 
term  water  level  data  were  available  for  most  of 
the  lochs  and  these  were  used  to  divide  them  in  to 
three  categories  with  (1)  natural,  (2)  minor  (i.e.  less 
than  5m  fluctuation  in  the  year  preceding  sam- 
pling), and  (3)  major  fluctuations  (i.e.  more  than 
5m  fluctuation  in  the  year  preceding  sampling). 
Examples  of  the  weekly  variations  in  water  level 
changes  over  a  year  are  given.  The  biological 
results  were  relatively  clear.  Though  most  of  the 
shores  studied  had  comparable  substrates,  the  flora 
and  fauna  were  linked  with  the  type  of  water 
regime  of  the  previous  years.  In  the  natural  lochs 
and  those  with  minor  fluctuations  in  level,  the 
littoral  macrophytes  and  zoobenthos  were  usually 
varied  and  reasonably  abundant,  but  in  the  lochs 
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with  major  fluctuations  the  flora  and  fauna  were 
very  impoverished  and  sometimes  completely 
absent.  Ways  of  ameliorating  this  impoverishment 
in  new  reservoirs  include  engineering  the  eventual 
littoral  zone  so  that  slope  and  erosion  are  similar  to 
those  prevailing  in  natural  systems  and  using  artifi- 
cial mats  of  plants  which  would  provide  cover  and 
moisture  for  invertebrates  during  periods  of  draw- 
down. (Master-PTT) 
W88-00113 


USE  OF  TIDAL  FRESHWATER  MARSHES  BY 
FISHES  AND  MACROFAUNAL  CRUSTA- 
CEANS ALONG  A  MARSH  STREAM-ORDER 
GRADreNT, 

Virginia  Univ.,  Charlottesville.  Dept.  of  Environ- 
mental Sciences. 
L.  P.  Rozas,  and  W.  E.  Odum. 
Estuaries  ESTUDO,  Vol.  10,  No.  1,  p  36-43, 
March  1987.  3  fig,  2  tab,  37  ref,  append.  US 
Department  of  Commerce  Grant  No.  NA81AA-D- 
00025. 

Descriptors:  *Tidal  Marshes,  'Freshwater 
marshes,  *Fish,  'Crustaceans,  Marshes,  Stream 
order,  Stream  gradient,  Shrimp,  Killifish,  Silver- 
side,  Crabs,  Fish  populations,  Aquatic  plants,  Sub- 
merged plants,  Tidewater. 

Fishes  and  invertebrate  macrofauna  (nekton)  were 
sampled  biweekly  (July  through  October  1985) 
from  the  surface  of  tidal  freshwater  marshes.  Sam- 
ples were  collected  with  flume  nets  at  three  differ- 
ent stream  orders  (orders  2,  3,  and  4+)  along  a 
marsh  stream  order  gradient.  Twenty-five  species 
of  fishes  (5,610  individuals,  17.072  kg  preserved 
wet  weight)  representing  13  families,  and  three 
species  of  invertebrates  (19,570  individuals,  13.026 
kg  preserved  wet  weight)  were  collected.  The 
most  abundant  species  were  the  grass  shrimp  (Pa- 
laemonetes  pugio),  mummichogs  (Fundulus  hetero- 
clitus),  banded  killifish  (F.  diaphanus),  inland  sil- 
versides  (Menidia  beryllina),  and  blue  crabs  (Cal- 
linectes  sapidus).  Invertebrate  catches  (mostly 
grass  shrimp  and  blue  crabs)  were  not  significantly 
different  among  stations.  Total  numbers  of  fishes 
were  significantly  greater  at  both  headwater  (order 
2)  and  main  creek  (order  3)  stations  than  river 
(order  4  +  )  stations,  but  catches  of  headwater  and 
main  creek  stations  were  not  significantly  different. 
The  relationship  between  marsh  stream  order  and 
fish  abundance  may  partly  be  related  to  the  distri- 
bution of  submerged  aquatic  vegetation  (SAV) 
within  marsh  tidal  creeks.  SAV  decreases  in  abun- 
dance with  increasing  stream  order.  Some  species 
may  use  SAV  as  a  refuge  from  predators  or  as  a 
foraging  area  during  low  tide  when  the  marsh 
surface  is  inaccessible.  The  presence  of  SAV  in 
tidal  creeks  may  enhance  the  habitat  value  of  adja- 
cent marshes.  (Author's  abstract) 
W88-00137 


PLAYA-LAKE  BASFNS  ON  THE  SOUTHERN 
HIGH     PLAINS     OF     TEXAS     AND     NEW 
MEXICO:  PART  I.  HYDROLOGIC,  GEOMOR- 
PHIC,  AND  GEOLOGICAL  EVTDENCE  FOR 
THEIR  DEVELOPMENT, 
Geological  Survey,  Reston,  VA. 
W.  R.  Osterkamp,  and  W.  W.  Wood. 
Geological  Society  of  American  Bulletin  BUCM  A, 
Vol.  99,  No.  2     p  215-223,  August  1987.  11  fig,  3 
tab,  52  ref. 

Descriptors:  *Texas,  *New  Mexico,  'Playas, 
•Lake  formation,  Rainfall,  Infiltration,  Carbonates, 
Percolation,  Solute  transport,  Recharge,  Ground- 
water recharge,  High  Plains  aquifer,  Aquifers. 

The  occurrence  of  playas,  a  large  number  of  tran- 
sient lakes,  in  the  Southern  High  Plains  of  Texas 
and  New  Mexico  was  examined.  The  formation  of 
these  lakes  are  initiated  by  a  variety  of  processes. 
The  expansion  of  playa  basins  is  largely  a  hydrolo- 
gical  process  that  results  from  ponding  of  precipi- 
tation, infiltration,  and  downward  transport  of  so- 
lutes and  particulates  and  organic  material  by  per- 
colating groundwater.  Oxidation  of  organic  materi- 
al in  the  unsaturated  zone  creats  conditions  that 
perpetuate  the  carbonate-dissolution  process.  Re- 
moval of  lithologic  carbonates  and  downward 
movement   of  clastic   material   by   infiltration   or 


piping  during  ground-water  recharge  events  in- 
crease sub-surface  voids  to  a  degree  that  subsid- 
ence of  near-surface  beds  underlying  playa  floors 
may  occur.  Evidence  suggests  that  recharge  to  the 
High  Plains  Aquifer  is  principally  from  plays  lakes. 
(See  also  W87-12419)  (Ray-PTT) 
W88-00158 


PLAYA-LAKE  BASINS  ON  THE  SOUTHERN 
HIGH     PLAINS     OF     TEXAS     AND     NEW 
MEXICO:  PART  II.  HYDROLOGIC,  GEOMOR- 
PHIC,   AND  GEOLOGICAL   EVIDENCE  FOR 
THEIR  DEVELOPMENT, 
Geological  Survey,  Reston,  VA. 
W.  W.  Wood,  and  W.  R.  Osterkamp. 
Geological  Society  of  American  Bulletin  BUCMA, 
Vol  99,  No.  2  ,  p  224-230,  August  1987.  1  fig,  2  tab, 
25  ref. 

Descriptors:  'New  Mexico,  *Playas,  'Texas, 
•Groundwater  recharge,  Subsidence,  Organic 
matter,  Infiltration,  Carbonates,  Silicates. 

Hydrologic,  geomorphic,  geologic,  and  mass-bal- 
ance evidence  supports  the  hypothesis  of  transient- 
lake  formation  in  the  Southern  High  Plains  of 
Texas  and  New  Mexico.  These  lakes  develop 
mainly  by  micropiping  and  solution  rather  than  by 
eolian  processes.  A  key  element  in  this  analysis  is 
the  observation  that  carbon  dioxide  concentration 
increases  below  the  soil  zone;  therefore,  infiltrating 
water  is  thermodynamically  subsaturated  with  re- 
spect to  carbonate  and  silicate  minerals,  causing  (1) 
dissolution  of  carbonates  and  silicates  throughout 
the  unsaturated  zone  and  not  confined  to  the  soil 
zone,  (2)  transport  of  clastic  and  organic  particu- 
late matter  into  the  subsurface,  and  (3)  increases  in 
void  space  by  evaluation  and  piping.  Water 
ponded  in  playa  basins  concentrates  particulate 
organic  material  that  moves  downward  into  the 
unsaturated  zone  during  recharge  events.  Oxida- 
tion of  the  organic  matter  in  the  unsaturated  zone 
forms  carbonic  acid  and  causes  continuing  carbon- 
ate dissolution  at  depth,  which  increases  secondary 
porosity  and  results  in  subsidence  and  subsequent 
expansion  of  the  playa  depression.  Because  lacus- 
trine deposits  in  a  playa  lake  floor  becomes  less 
permeable  with  increasing  thickness,  recharge  flux 
is  increased  in  the  abbular  area  surrounding  the 
playa  floor.  Location  of  recharge  at  the  periphery 
of  the  lake  floor  increases  solution  and  piping  in 
the  area,  resulting  in  outward  growth  of  the  basin 
through  time.  Playa  expansion  may  cease  if  the 
floor  area,  relative  catchment  area,  becomes  too 
great  to  maintain  water  depths  sufficient  to  cause 
recharge  around  playa-floor  perimeter.  (See  also 
W87-12418)  (Ray-PTT) 
W88-O0159 


AQUATIC  COLEOPTERA  AND  HEMIPTERA 
IN  SOME  CANADIAN  SALINE  LAKES:  PAT- 
TERNS IN  COMMUNITY  STRUCTURE, 

British  Columbia  Univ.,  Vancouver.  Dept.  of  Zo- 
ology. 

J.  Lancaster,  and  G.  G.  E.  Scudder. 
Canadian  Journal  of  Zoology  CJZOAG,  Vol  65 
No.  6,  p  1383-1390,  June  1987.  6  fig,  2  tab,  40  ref, 
append.  NSERC  scholarship  and  NSERC  operat- 
ing grant. 

Descriptors:  'Limnology,  'Aquatic  insects,  'Salin- 
ity effects,  'Saline  lakes,  'Aquatic  organisms, 
•Physiochemistry,  'Community  structure,  'British 
Columbia,  Canada,  Species  diversity,  Population 
density,  Insects. 

Twenty-eight  coleopteran  and  8  hemiptern  species 
were  studied  in  eight  fishless  lakes  of  varying 
salinities  in  central  British  Columbia.  Species  were 
characteristic  of  high,  moderate,  or  low  salinities, 
or  species  tolerant  of  all  salinities.  Although  spe- 
cies distributions  were  disjunct  at  conductivities  of 
80  and  5000  micro  Siemens/cm,  community  com- 
plexity changed  more  gradually  with  salinity.  Den- 
sities increased  and  species  richness,  species  diver- 
sity, feeding  guild  diversity,  and  ecological  catego- 
ry diversity  decreased  with  increased  conductivity. 
Predatory  Coleoptera  were  well  represented  in  all 
lakes,  but  herbivores  were  less  abundant  with  in- 
creased salinity.  A  curious  size-distribution  pattern 
was  observed:  a  wide  range  of  species  sizes  oc- 


curred in  the  most  freshwater  lake,  but  fewer  size 
classes  and  only  small  sizes  were  represented  in 
more  saline  lakes.  (Author's  abstract) 
W88-O0162 


PUBLICATIONS  OF  THE  WATER  RESEARCH 
INSTITUTE. 

National    Board    of   Waters,    Helsinki    (Finland). 
Water  Research  Inst. 
1984.  48  p. 

Descriptors:  'Limnology,  'Lakes,  'Kinetics, 
•Zooplankton,  'Bioassays,  'Hydrobiology,  Heter- 
otrophic bacteria,  Aquatic  environment,  Plankton, 
Dinoflagellates,  Primary  productivity,  Microbiolo- 
gical studies. 

The  series  of  methodological  articles  on  the  meas- 
urement of  aquatic  heterotrophic  activity,  origi- 
nates from  several  independent  studies  of  Finnish 
lakes  and  coastal  areas,  carried  out  during  1978- 
1982.  Most  of  these  studies  were  financed  by  the 
National  Board  of  Waters  with  water  protection 
funds,  and  were  carried  out  in  the  Water  districts 
of  Vaasa,  Tampere,  Helsinki,  Kokkola,  and 
Kainuu.  The  series  covers  the  following  topics: 
measurement  of  heterotrophic  activity  in  the 
aquatic  environment  using  labelled  substrates, 
linear  transformations  of  the  Michaelis-Menten  ki- 
netic equation  in  natural  microbial  communities 
research,  heterotrophic  glucose  uptake  potential  of 
three  marine  dinoflagellates,  determination  of  the 
Michaelis-Menten  kinetic  parameters  with  single 
concentration  assays,  practical  approach  to  the 
measurement  of  microbial  heterotrophic  activity 
by  the  single  concentration  method,  and  variability 
in  planktonic  heterotrophic  activity  and  primary 
productivity  assays  in  relation  to  sampling  strate- 
gies. This  series  is  a  sequel  to  'Communications  of 
the  Hydrological  Office,'  'Soil  and  Hydrotechnical 
Office,'  and  'Soil  and  Hydrotechnical  Investiga- 
tions.' (See  also  W88-00208)  (Geiger-PTT) 
W88-00230 


MEASUREMENT  OF  HETEROTROPHIC  AC- 
TIVITY IN  THE  AQUATIC  ENVIRONMENT 
USING  LABELLED  SUBSTRATES, 

Tvarminne  Zoological  Station  (Finland). 

T.  Tamminen,  and  J.  Kuparinen. 

IN:  Publications  of  the  Water  Research  Institute, 

National  Board  of  Waters,  Helsinki,  1984.  p  4-10, 

87  ref. 

Descriptors:  'Limnology,  'Lakes,  'Hydrobiology, 
'Heterotrophic  bacteria,  'Monitoring,  'Multivar- 
iate analysis,  Food  chain,  Aquatic  environment, 
Ecosystems,  Models,  Microbiological  studies,  Sta- 
tistical analysis,  Bioassays. 

One  approach  to  evaluate  the  trophic  role  of  mi- 
crobial heterotrophic  organisms  in  the  food  web  of 
aquatic  ecosystems  is  to  measure  the  assimilation  of 
radioactively-labelled  substrates.  The  single  con- 
centration method  of  measuring  either  the  turnov- 
er time  or  maximal  uptake  velocity  has  been  devel- 
oped to  study  heterotrophic  activity  in  a  shorter 
amount  of  time.  As  a  monitoring  parameter,  heter- 
otrophic activity  measurements  have  revealed 
trends  in  the  heterotrophy  of  a  water  body  and 
changes  in  heterotrophy-autotrophy  relations.  In 
statistical  multivariate  analyses  of  ecological  data, 
heterotrophic  activity  parameters  have  been  used 
to  describe  the  functional  role  of  microhetero- 
trophy  in  the  ecosystem.  When  quantifying  the 
flows  of  energy  and  carbon  through  the  pelagic 
food  web,  the  flow  from  autotrophs  to  the  dis- 
solved organic  carbon  (DOC)  pool  has  received 
increasing  attention.  Results  support  the  use  of  a 
single  model  substrate  (glucose)  as  an  indicator  of 
this  rapidly  cycling  fraction  DOC.  In  ecotoxicolo- 
gical  studies,  heterotrophic  activity  measurements 
can  be  applied  to  screening  tests.  Monitoring  of  the 
heterotrophic  processes  in  Finnish  lakes  and  coast- 
al brackish  waters  have  been  continuously  empha- 
sized. Some  studies  have  utilized  the  single  concen- 
tration assay  for  screening-type  toxicity  testing. 
Other  research  has  studied  the  role  of  heterotro- 
phic microorganisms  in  the  structure  and  function 
of  the  ecosystem.  (See  also  W88-00208)  (Geiger- 
PTT) 
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W88-00231 


LINEAR  TRANSFORMATIONS  OF  THE  MI- 
CHAELIS-MENTEN  KINETIC  EQUATION  IN 
NATURAL  MICROBIAL  COMMUNITIES  RE- 
SEARCH, 

Tvarminne  Zoological  Station  (Finland). 

T.  Tamminen. 

IN:  Publications  of  the  Water  Research  Institute, 

National  Board  of  Waters,  Helsinki,  1984.  p  11-19, 

9  fig,  1  tab,  17  ref,  append. 

Descriptors:  'Limnology,  'Kinetics,  'Microbiolo- 
gical studies,  'Hydrobiology,  'Substrates,  Theo- 
retical analysis,  Population  dynamics,  Mathemati- 
cal equations,  Mathematical  studies,  Heterotrophic 
bacteria.  Regression  analysis. 

The  Michaelis-Menten  kinetic  formula  has  been 
widely  utilized  in  ecological  studies  for  describing 
the  active  transport  of  substrates  into  microbial 
cells.  Since  the  original  formula  is  in  hyperbolic 
form,  several  linear  transformations  have  been  pre- 
sented to  generate  kinetic  parameters  in  laboratory 
studies  of  microbial  cultures.  In  aquatic  ecological 
research  with  natural  populations  or  communities, 
the  so-called  Lineweaver-Burk  transformation  has 
almost  solely  been  used.  In  this  paper,  two  other 
linear  transformations  for  the  study  of  natural  mi- 
crobial communities  are  presented,  which  take  into 
account  the  substrate  concentration  present  in 
water  samples.  The  properties  of  the  three  trans- 
formations are  briefly  discussed  on  the  basis  of 
examples  from  field  studies.  (See  also  W88-00208) 
(Author's  abstract) 
W88-O0232 


VARIABILITY  IN  PLANKTONIC  HETERO- 
TROPHIC ACTIVITY  AND  PRIMARY  PRO- 
DLCnVITY  ASSAYS  IN  RELATION  TO  SAM- 
PLING STRATEGIES, 

National  Board  of  Waters,  Helsinki  (Finland). 
T.  Talsi,  T.  Tamminen,  and  J.  Kuparinen. 
IN:  Publications  of  the  Water  Research  Institute, 
National  Board  of  Waters,  Helsinki,  1984.  p  42-48, 
1  fig,  3  tab,  24  ref. 

Descriptors:  'Limnology,  'Water  sampling,  'Hy- 
drobiology, 'Plankton,  'Assays,  'Primary  produc- 
tivity, Aquatic  productivity,  Lakes,  Glucose,  Sub- 
strates, Turnover  time,  Sampling,  Statistical  analy- 


The  variation  in  planktonic  heterotrophic  activity 
and  primary  productivity  assays  was  examined  in  a 
number  of  studies  from  Finnish  lakes  and  coastal 
areas.  Heterotrophic  activity  was  measured  as  the 
turnover  rate  or  maximal  uptake  velocity  of  la- 
belled glucose.  The  coefficients  of  variation  within 
water  samples  were  of  the  same  magnitude  in 
turnover  rate  measurements  (mean  coefficient  of 
variation  =  9.0%,  number  of  replicates  =  635)  as 
in  primary  productivity  assays  (mean  coefficients 
of  variation  =  6.8%,  number  of  replicates  =  333). 
The  coefficients  of  variation  between  replicate 
samples  from  a  sampling  site  were  in  order  of  20  to 
30%  with  all  parameters.  To  obtain  ecologically 
representative  values  for  these  activity  parameters, 
replication  on  the  sampling  level  is  important.  The 
replicate  samples  can  be  pooled  before  conducting 
the  assays,  to  maintain  reasonable  cost  and  effort  in 
the  determination  of  parameters.  A  sampling  strat- 
egy for  heterotrophic  activity  and  primary  produc- 
tivity assays  in  routine  research  is  suggested.  (See 
also  W88-O0208)  (Author's  abstract) 
W88-00236 


SALINITY  AND  PHOSPHORUS  ROUTING 
THROUGH  THE  COLORADO  RIVER/RESER- 
VOIR SYSTEM, 

Bureau  of  Reclamation,  Salt  Lake  City,  UT.  Upper 

Colorado  Region. 

For  primary  bibliographic   entry   see   Field   6G. 

W88-00340 


INFLUENCE  OF  LAKE  POWELL  ON  THE 
SUSPENDED  SEDIMENT-PHOSPHORUS  DY- 
NAMICS OF  THE  COLORADO  RIVER 
INFLOW  TO  LAKE  MEAD, 


Nevada  Univ.,  Las  Vegas.  Lake  Mead  Limnologi- 

cal  Research  Center. 

For   primary   bibliographic   entry   see   Field   6G. 

W88-00342 


HISTORICAL  PATTERNS  OF  PHYTOPLANK- 
TON  PRODUCTIVITY  IN  LAKE  MEAD, 

Nevada  Univ.,  Las  Vegas.  Lake  Mead  Limnologi- 

cal  Research  Center. 

For   primary   bibliographic   entry   see   Field   6G. 

W88-00344 


CHARACTERIZATION  OF  YAMPA  AND 
GREEN  RIVER  ECOSYSTEMS:  A  SYSTEMS 
APPROACH  TO  AQUATIC  RESOURCE  MAN- 
AGEMENT, 

Wyoming  Game  and  Fish  Dept.,  Cheyenne. 
T.  G.  Annear,  and  J.  M.  Neuhold. 
IN:  Aquatic  Resources  Management  of  the  Colora- 
do River  Ecosystem:  Proceedings  of  the  1981 
Symposium  on  the  Aquatic  Resources  Manage- 
ment of  the  Colorado  River  Ecosystem,  November 
16-18,  1981,  Las  Vegas,  NV.  Ann  Arbor  Science, 
Ann  Arbor,  MI.  1983.  p  181-192,  7  fig,  1  tab,  26 
ref. 

Descriptors:  'Rivers,  'Streams,  'Ecosystems, 
'Productivity,  Trophic  level,  Algae,  Green  River, 
Utah,  Yampa  River,  Colorado,  Organic  matter, 
Stream  order. 

The  aquatic  ecosystems  of  two  fifth  order  streams 
were  studied:  Yampa  River,  Colorado,  and  Green 
River,  Utah.  Autotrophy  was  an  important  source 
of  organic  energy  for  both  rivers.  No  peak  in 
productivity  was  seen  in  spring  in  either  river.  The 
Yampa  River  showed  low  standing  crop  with  high 
turnover  and  export,  typical  of  streams  with  little 
detritus  accumulation,  primarily  periphyton  pro- 
duction, and  high  gradient.  The  Green  River 
showed  high  periphytic  biomass,  high  production 
and  export,  with  low  turnover.  However,  both 
streams  were  similar  in  productivity,  production 
efficiency,  and  energy  transport  during  a  large  part 
of  the  year,  late  summer  through  early  spring.  (See 
also  W86-02484)  (Cassar-PTT) 
W88-00348 


EFFECTS  OF  LIMITED  FOOD  AVAILABILITY 
ON  THE  STRIPED  BASS  FISHERY  IN  LAKE 
MEAD, 

Nevada  Univ.,  Las  Vegas.  Lake  Mead  Limnologi- 
cal  Research  Center. 
J.  R.  Baker,  and  L.  J.  Paulson. 
IN:  Aquatic  Resources  Management  of  the  Colora- 
do River  Ecosystem:  Proceedings  of  the  1981 
Symposium  on  the  Aquatic  Resources  Manage- 
ment of  the  Colorado  River  Ecosystem,  November 
16-18,  1981,  Las  Vegas,  NV.  Ann  Arbor  Science, 
Ann  Arbor,  MI.  1983.  p  551-561,  7  fig,  1  tab,  20 
ref. 

Descriptors:  'Reservoirs,  'Lakes,  'Fish  popula- 
tions, 'Aquatic  habitats,  Lake  Mead,  Striped  bass, 
Bass,  Threadfin  shad,  Fish  food,  Food  chain. 

The  rapid  growth  of  the  striped  bass  population 
and  its  exploitation  of  the  threadfin  shad  in  Lake 
Mead  is  described.  Striped  bass  were  introduced 
into  the  reservoir  in  1969.  The  population  rapidly 
increased  until  1980,  when  fishermen  noticed  a 
decline  in  the  number  of  fish  caught  and  their 
physical  condition.  Simultaneously,  the  threadfin 
shad,  abundant  before  introduction  of  the  bass,  had 
virtually  disappeared  in  the  epilimnion  by  1980. 
However,  in  the  sewage-enriched  Las  Vegas  Bay 
area,  shad  were  still  fairly  abundant  during  1980, 
indicating  that  their  population  probably  depends 
on  the  zooplankton  and  phytoplankton.  Recent  and 
proposed  reduced  nutrient  levels  in  effluents  are 
related  to  the  decline  in  chlorophyll,  which  in  turn 
affects  plankton  production,  threadfin  shad,  and 
striped  bass.  (See  also  W86-02484)  (Cassar-PTT) 
W88-O0365 


RECORDFNG  FATHOMETER  TECHNIQUES 
FOR  HYDRILLA  DISTRIBUTION  AND  BIO- 
MASS STUDIES, 

Florida   Univ.,    Gainesville.    Aquatic    Plants    Re- 


search Center. 

J.  V.  Shireman,  and  M.  J.  Maceina. 

Miscellaneous  Paper  A-83-1,  January  1983.  Final 

Report.   Army  Engineer  Waterways  Experiment 

Station,  Vicksburg,  MS.  56  p,  26  fig,  17  tab,  24  ref. 

Descriptors:  'Aquatic  plants,  'Hydrilla,  'Ecosys- 
tems, 'Biomass,  Distribution  patterns,  Fatho- 
meters, Lakes,  Ecology,  Distribution,  Fish,  Plant 
populations,  Sport  fishing,  Lake  Baldwin,  Orange 
Lake,  Lake  Pearl,  Florida. 

Quantitative  vegetation  parameters  are  presented 
to  calculate  hydrilla  cover  and  biomass.  It  is  rec- 
ommended that  several  of  these  parameters  be 
utilized  to  describe  hydrilla  relationships  in  a  lake. 
Predictive  equations  were  formulated  for  the  three 
study  lakes  and  it  was  concluded  that  the  inde- 
pendent va'uef  taken  for  biomass  did  not  indicate 
similar  relationships  in  each  lake.  Differences  in 
subsurface  light  intensity  water  chemistry,  and  sub- 
strate types  may  cause  differences  in  hydrilla 
growth  patterns  which  are  not  detectable  with  the 
fathometer.  Plant  density  appears  to  be  a  major 
variable  in  determining  plant  biomass  using  fa- 
thometer tracing  characteristics.  Studies  were  con- 
ducted to  document  temporal  changes  in  white 
amur  and  native  fish  populations  and  aquatic  plant 
distribution  associated  with  the  introduction  of 
white  amur.  White  amur  capture  techniques  in- 
cluding electroshocking,  block  netting,  gill  netting, 
and  haul  seining  were  investigated  in  Lake  Bald- 
win. Although  white  amur  were  collected  by  all 
methods,  none  was  considered  effective.  Hydrilla 
consumption  rates  were  determined  for  Lake  Bald- 
win white  amur.  Effective  control  was  obtained 
with  185  kg  fish/ha  of  hydrilla.  Data  indicate  that 
Lake  Baldwin  has  a  harvestable  bass  population  of 
30.5  kg/ha.  Condition  factor  analysis  of  large- 
mouth  bass,  bluegill,  and  redear  sunfish  indicates 
that  condition  values  are  lower  than  the  national 
average  and  are  related,  to  some  extent,  to  the 
amount  of  hydrilla  present.  (Author's  abstract) 
W88-00466 


CHEMICAL    AND    PHYSICAL    PROPERTIES 
OF  CONNECTICUT  LAKES, 

Connecticut     Agricultural     Experiment     Station, 

New  Haven. 

For  primary  bibliographic  entry  see  Field  5C. 

W88-00467 


DESCRIPTION  AND  ASSESSMENT  OF  THE 
RAFT  RIVER  LOTIC  SYSTEM  IN  THE  VICINI- 
TY OF  THE  RAFT  RIVER  GEOTHERMAL 
AREA, 

Brigham  Young  Univ.,  Provo,  UT.  Dept.  of  Zool- 
ogy. 

For  primary  bibliographic  entry  see  Field  5C. 
W88-00484 


MARINE  CIRCULATOR, 

For  primary  bibliographic   entry  see   Field   5G. 
W88-00502 


HCMM  HYDROLOGICAL  ANALYSIS  IN 
UTAH:  FIRST  QUARTER  REPORT. 

Brigham  Young  Univ.,  Provo,  UT.  Dept.  of  Civil 

Engineering. 

Available  from  the  National  Technical  Information 

Service,    Springfield,    VA    22161,    as   N82-32795. 

Price  codes:  A02  in  paper  copy,  A01  in  microfiche. 

NASA-CR-169168,  1982.  17  p,  10  fig,  2  ref. 

Descriptors:  'Lakes,  'Infrared,  'Algae,  'Reflec- 
tance, 'Radiometry,  'Utah,  'Water  temperature, 
'Remote  sensing,  Satellites,  Eutrophication,  Plank- 
ton, Turbidity,  Phytoplankton,  Vegetation,  Telem- 
etry, Aerial  photography,  Thermal  radiation,  Soil 
water,  Soil  temperature,  Hydrologic  data  collec- 
tions. 

This  first  quarter  report  of  data  from  Utah  Lake 
was  based  on  a  total  of  59  images  (25  day  visible, 
25  day  infrared,  and  9  night  infrared  scenes)  span- 
ning the  period  from  May  13,  1978  to  November 
14,  1979.  The  first  indication  of  the  bloom  appears 
on  September  4  day  visible  picture.  At  maturity, 
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the  algae  reflectivity  was  as  great  as  that  of  the 
surrounding  valley  vegetation  to  the  east  and 
greater  than  the  mountain  top  to  the  west.  Temper- 
ature calibration  involved  locating  township  and 
range  lines  and  plotting  them  on  transparent  Utah 
Lake  overlays.  Temperature  calibration  data  were 
obtained  from  the  Utah  State  Division  of  Wildlife 
Resources  and  the  U.S.  Water  and  Power  Re- 
sources Service.  Plots  of  the  HCMM  temperature 
vs.  total  net  plankton  showed  a  semilog  relation- 
ship between  surface  temperatures  and  the  total 
algae  concentrations  at  the  same  location.  Temper- 
ature increased  with  algal  concentration.  Turbidity 
also  increased  with  algal  concentration,  but  no 
relationship  between  HCMM  surface  temperature 
and  turbidity  was  found.  Preliminary  studies  of 
temperature  and  groundwater  of  the  agricultural 
area  surrounding  Lake  Utah  showed  a  general 
trend  of  lower  temperatures  near  the  surface. 
(Geiger-PTT) 
W88-0O658 


INTERACTIONS  AMONG  WATERFOWL, 
FISHES,  INVERTEBRATES,  AND  MACRO- 
PHYTES  IN  FOUR  MAIN  LAKES  OF  DIFFER- 
ENT ACIDITY, 

Fish   and   Wildlife   Service,   Kearneysville,   WV. 

Eastern  Energy  and  Land  Use  Team. 

M.  L.  Hunter,  J.  J.  Jones,  K.  E.  Gibbs,  J.  R. 

Moring,  and  M.  Brett. 

Biological  Report  80(40.20),  July  1985.  80  p,  3  fig, 

27  tab,  116  ref.  Contract  No.  EPA-82-D-X0581. 

Descriptors:  *Acid  rain,  'Hydrogen  ion  concentra- 
tion, *Species  diversity,  *Lakes,  *Macrophytes, 
*Aquatic  animals,  'Acidic  water,  Species  composi- 
tion, Population  density,  Biomass,  Acidity,  Ma- 
croinvertebrates,  Waterfowl,  Ducks,  Fish,  Trout, 
Water  pollution  effects. 

Interactions  among  macrophytes,  zooplankton, 
macroinvertebrates,  fish,  and  black  ducks  in  Maine 
were  studied  in  Salmon  Pond  (pH  6.3),  Mud  Pond 
(pH  4.6),  Killman  Pond  (pH  6.5),  and  Unnamed 
Pond  (pH  4.8).  Macrophyte  abundance  and  species 
richness  varied  among  the  ponds.  The  differences 
in  species  richness  were  probably  related  to  pH, 
while  transparency  differences  may  explain  the 
biomass  patterns.  Eighteen  species  of  zooplankton 
were  identified  from  Mud  Pond,  and  21  from 
Salmon  Pond.  Crustacean  species  richness  was 
similar  for  both  of  these  ponds.  Annual  mean  abun- 
dance of  benthic  macroinvertebrates  in  Salmon  and 
Mud  ponds  was  similar  at  depths  of  0.5  m  but 
lower  in  Mud  than  in  Salmon  at  increasing  depths. 
Annual  mean  biomass  was  lower  in  Mud  than 
Salmon  at  all  depths.  Diversity  was  lower  in  Mud 
than  Salmon.  Fish  exclusion  cage  studies  showed 
macroinvertebrates  more  abundant  outside  than 
inside  cages  in  Mud  but  with  similar  abundance  in 
Salmon.  Sweep  net  samples  of  invertebrates  avail- 
able to  ducklings  indicated  that  Unnamed  Pond 
had  a  significantly  greater  abundance  and  biomass 
than  Killman  Pond.  Because  of  the  absence  of 
fishes  from  the  acidic  ponds,  it  seems  likely  that  a 
potential  competitor  of  ducks  for  aquatic  foods  had 
been  eliminated.  Imprinted  ducklings  grew  faster 
on  acidic  ponds  than  those  on  the  circumneutral 
ponds.  These  results  support  the  hypothesis  that 
ducklings  and  fish  compete  for  invertebrates  and 
that,  under  certain  circumstances,  the  effect  of 
acidification  on  fish  may  produce  a  beneficial 
effect  for  ducklings.  (Geiger-PTT) 
W88-OO680 


LARGE-SCALE  OPERATIONS  MANAGEMENT 
TEST  OF  USE  OF  THE  WHITE  AMUR  FOR 
CONTROL  OF  PROBLEM  AQUATIC  PLANTS, 
REPORT  1:  BASELINE  STUDIES, 

Army  Engineer  Waterways  Experiment  Station, 

Vicksburg,  MS.  Environmental  Lab. 

For  primary  bibliographic  entry  see  Field  4A. 

W88-0O682 


1985  ANNUAL  REPORT. 

International  Joint  Commission-United  States  and 

Canada,  Windsor  (Ontario).  Great  Lakes  Science 

Advisory  Board. 

For  primary  bibliographic  entry  see  Field  5C. 

W88-O0789 


TROPHIC    STATUS    OF    THE    WINNEBAGO 
POOL  LAKES,  1981, 

Wisconsin  Univ.-Oshkosh. 

For  primary  bibliographic  entry  see  Field  5C. 

W88-00790 


REVIEW  OF  TRENDS  IN  LAKE  ERIE  WATER 
QUALITY  WITH  EMPHASIS  ON  THE  1978- 
1979  INTENSIVE  SURVEY, 

Ohio  State  Univ.,  Columbus.  Center  for  Lake  Erie 

Area  Research. 

For  primary  bibliographic  entry   see   Field   5G 

W88-00801 


EMPIRICAL  METHODS  FOR  PREDICTING 
EUTROPHICATION  IN  IMPOUNDMENTS; 
REPORT  3:  PHASE  II,  MODEL  REFINE- 
MENTS, 

W.  W.  Walker. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  ADA- 155483. 
Price  codes:  A 14  in  paper  copy,  A01  in  microfiche. 
Army  Engineer  Waterways  Experiment  Station, 
Vicksburg,  MS.  Technical  Report  E-81-9,  March 
1985.  Report  3  of  a  Series.  321  p,  91  fig,  48  tab,  89 
ref,  2  append.  Contract  No.  DACW39-78-C-0053- 
P006. 

Descriptors:  'Prediction,  'Reservoirs,  'Nutrients, 
'Model  studies,  'Eutrophication,  Models,  Nitro- 
gen compounds,  Nitrogen,  Phosphorus,  Oxygen 
depletion,  Trophic  level,  Transparency,  Organic 
matter,  Lakes,  Networks,  Water  quality,  Chloro- 
phyll a. 

A  network  of  models  is  assembled  and  modified 
for  predicting  reservoir-average  concentrations  of 
total  N  and  P,  chlorophyll-a,  transparency,  organic 
N,  particulate  P,  and  hypolimnetic  oxygen  deple- 
tion rate  as  functions  of  reservoir  mean  depth, 
hydraulic  residence  time,  and  inflow  concentra- 
tions of  total  P,  ortho-P,  and  total  and  inorganic  N. 
Error  analysis  shows  that  the  prediction  of  chloro- 
phyll-a is  limited  more  by  variabilities  in  the  bio- 
logical responses  to  a  given  set  of  nutrient  concen- 
trations and  other  environmental  conditions,  than 
by  uncertainties  in  predicting  pool  nutrient  levels 
from  external  loadings.  Inflow  available  P  concen- 
tration and  mean  depth  explain  most  of  the  vari- 
ance in  reservoir  trophic  state  indicators  and  hypo- 
limnetic  oxygen  status.  For  a  given  chlorophyll-a 
concentration  and  morphometry,  hypolimnetic 
oxygen  depletion  rates  averaged  about  40%  higher 
in  reservoirs,  as  compared  with  northern  lakes. 
Principal  components  analysis  leads  to  a  two-di- 
mensional classification  system  for  eutrophication- 
related  water  quality.  Average  concentrations  in- 
adequately characterize  many  reservoirs  with  pro- 
nounced spatial  gradients  in  water  quality.  A  com- 
puter simulation  model  is  developed  and  tested  for 
predicting  longitudinal  gradients  in  P  and  related 
trophic  state  indicators.  Second-order  sedimenta- 
tion kinetics  are  more  realistic  for  predicting 
within-reservoir  spatial  variations,  as  well  as 
among-reservoir  spatially  averaged  variations. 
(Geiger-PTT) 
W88-00826 


CATALOGUE  OF  RECENTLY  DESCRIBED 
DIATOM  TAXA  FROM  AFRICA  AND  NEIGH- 
BOURING ISLANDS  (1965-1980), 

National  Inst,  for  Water  Research,  Pretoria  (South 

Africa). 

F.  R.  Schoeman,  and  V.  H.  Meaton. 

CSIR  Special  Report  WAT  64,  1982.  61  p,  210  ref. 

Descriptors:  'Diatoms,  'South  Africa,  'Africa, 
Phytoplankton,  Systematics,  Taxonomy,  Cata- 
logues, Marine  Algae,  Freshwater  algae. 

In  recent  years  over  550  new  diatom  taxa  have 
been  named  for  the  continent  of  Africa  alone.  The 
descriptions  and  illustrations  of  these  new  taxa  are 
presented  in  no  fewer  than  75  publications,  some  of 
which  are  not  well  known,  and  accordingly  diffi- 
cult to  acquire.  The  purpose  of  this  catalogue, 
therefore,  is  to  compile  a  list  of  diatom  taxa  de- 
scribed since  1965  for  the  African  continent  and 
neighboring  islands  (e.g.  Azores,  Canaries,  Mada- 
gascar-Malagasy, Seychelles).  The  catalogue  also 


records  the  synonymy  given  in  recent  African 
literature  as  well  as  some  African  taxa  described 
prior  to  1964.  It  is  hoped  that  the  use  of  this 
catalogue  by  diatomists  will  increase  the  awareness 
of  more  recent  names  of  new  taxa  or  combinations, 
thereby  reducing  the  creation  of  further  homo- 
nyms. (Halterman-PTT) 
W88-00833 


B.J.  CHOLNOKY  DIATOM  SLIDE  COLLEC- 
TION, 

National  Inst,  for  Water  Research,  Pretoria  (South 

Africa). 

F.  R.  Schoeman,  and  V.  H.  Meaton. 

CSIR  Special  Report  WAT  59,  1981.  48  p,  36  tab. 

Descriptors:  'Diatoms,  'Africa,  Taxonomy,  Sys- 
tematics, Catalogues,  Marine  algae,  Freshwater 
algae,  Algae. 

During  the  periods  of  1952  to  1972,  the  late  B.J. 
Cholnoky  described  many  new  and  rare  diatom 
taxa  from  the  African  continent.  The  demands  of 
modern  diatom  taxonomy  have  made  it  necessary 
to  make  Dr.  Cholnoky's  materials  available  for  re- 
examination. Unfortunately,  Dr.  Cholnoky  did  not 
deposit  slides  in  any  herbarium,  ring  or  mark  spe- 
cific specimens,  or  match  sample  numbers  in  publi- 
cations with  original  sample  numbers  or  slides 
made  thereof.  On  examining  his  original  analysis 
sheets,  however,  it  was  possible  to  determine  the 
corresponding  slide  numbers  for  the  relevant 
sample  numbers  referred  to  in  Cholnoky's  publica- 
tions. To  do  so,  a  list  of  Choir  ;ky's  publications 
for  the  period  1952-1970  is  given  in  chronological 
order.  For  each  reference,  where  material  is  still 
available,  a  table  of  the  relevant  slide  numbers 
examined  in  that  particular  study  is  given.  A  list  of 
the  institutions  throughout  the  world  where  Chol- 
noky's material  is  available  is  also  provided.  (Hal- 
terman-PTT) 
W88-00834 


REVIEW  OF  NUMERICAL  RESERVOIR  HY- 
DRODYNAMIC  MODELING, 

Army  Engineer  Waterways  Experiment  Station, 
Vicksburg,  MS.  Hydraulics  Lab. 
B.  H.  Johnson. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  V A  22161,  as  ADA-097823. 
Price  codes:  A09  in  paper  copy,  A01  in  microfiche. 
Technical  Report  E-81-2,  February  1981.  Final 
Report.   182  p,  65  fig,  4  tab,  46  ref,  3  append. 

Descriptors:  'Lakes,  'Model  studies,  'Stratifica- 
tion, 'Reservoirs,  Thermal  stratification,  Hydro- 
dynamics, Mathematical  models,  Stratified  flow, 
Water  quality  control,  Finite  difference  methods, 
Finite  element  method,  Laterally  Averaged  Reser- 
voir Model,  LARM  model. 

A  two-dimensional  laterally  averaged  model 
(Edinger-Buchak)  was  most  promising  in  predict- 
ing reservoir  hydrodynamics  from  the  start  of  ther- 
mal stratification  in  spring  to  its  breakup  in  fall. 
Both  two-  and  three-dimensional,  unsteady,  vari- 
able density,  heat-conducting  models  were  investi- 
gated. This  investigation  centered  on  an  analysis  of 
the  mathematical  and  numerical  bases  of  individual 
models  and  their  ability  to  simulate  density  under- 
flow in  the  Generalized  Reservoir  Hydrodynamics 
flume.  None  of  the  seven  three-dimensional  models 
were  suitable  for  economical  long-term  simula- 
tions. Six  of  the  two-dimensional  models  came 
close  to  meeting  the  required  criteria.  However, 
computing  time  and  costs  were  excessive.  (Cassar- 
PTT) 
W88-00842 


CHARACTERIZATION  OF  ANAEROBIC 
CHEMICAL  PROCESSES  IN  RESERVOIRS: 
PROBLEM  DESCRIPTION  AND  CONCEPTU- 
AL MODEL  FORMULATION, 

Army  Engineer  Waterways  Experiment  Station, 

Vicksburg,  MS.  Environmental  Lab. 

D.  Gunnison,  and  J.  M.  Brannon. 

Available  from  the  National  Technical  Information 

Service,  Springfield,  VA  22161,  as  ADA-099674. 

Price  codes:  A05  in  paper  copy,  A01  in  microfiche. 
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WATER  CYCLE— Field  2 


Erosion  and  Sedimentation — Group  2J 


Technical  Report  E-81-6,  April  1981.  Final 
Report.  80  p,  17  fig,  3  tab,  75  ref. 

Descriptors:  'Lakes,  'Anaerobic  conditions,  'Res- 
ervoirs, Water  quality,  Model  studies,  Dissolved 
oxygen.  Oxygen,  Nutrients,  Dissolved  Oxygen 
Subroutine  with  Anaerobic  Processes  model, 
DOSAP  model,  Lake  sediments,  Sediments,  Am- 
monia, Methanogenesis,  Stratification,  Destratifica- 
tion,  CE-QUAL-R1  model,  Hypolimnion,  Sulfides, 
Phosphates,  Organic  matter. 

Major  pathways  for  nutrient  regeneration  and 
metal  mobilization  under  anaerobic  conditions  are 
depicted  with  a  model,  the  Dissolved  Oxygen  Sub- 
routine with  Anaerobic  Processes  (DOSAP).  The 
model  has  seven  linked  geochemical  steps  or 
phases  of  increasingly  anaerobic  conditions.  These 
are  dissolved  oxygen  depletion,  dissolved  oxygen 
exhaustion,  ammonium  accumulation,  manganese 
accumulation,  iron  accumulation,  sulfate  reduction, 
and  methanogenesis.  DOSAP  can  be  used  with 
other  numerical  models  such  as  the  Corps  of  Engi- 
neers one-dimensional  'eservoir  water  quality 
model,  CE-QUAL-R1.  To  use  the  model  for  wide- 
spread field  application,  a  broad  base  of  data  is 
required.  Since  the  literature  reveals  little  of  this 
information,  sediment  studies  are  being  done  to 
develop  this  base.  (Cassar-PTT) 
W88-00843 


LTMNOLOGICAL  STUDIES  AT  EAU  GALLE 
LAKE,  WISCONSIN,  REPORT  1:  INTRODUC- 
TION AND  WATER  QUALITY  MONITORING 
STUDD2S. 

Army  Engineer  Waterways  Experiment  Station, 
Vicksburg,  MS.  Environmental  Lab. 
Technical  Report  E-85-2,  March  1985.  Report  1  of 
a  Series.  Edited  by  Robert  H.  Kennedy.  137  p,  49 
fig,  7  tab,  17  ref,  2  append. 

Descriptors:  *Eau  Galle  Lake,  'Wisconsin,  'Water 
quality,  Eutrophication,  Limnology,  Loading,  Res- 
ervoirs, Snowmelt,  Water  quality,  Water  chemis- 
try, Water  pollution  sources. 

In  order  to  assess  general  water  quality  conditions 
in  Eau  Galle  Lake,  Wisconsin  and  several  of  its 
tributaries,  a  monitoring  program  was  established. 
The  report  presented  here  serves  to  document  the 
investigation  methodologies  and  results  of  the  pro- 
gram. A  detailed  description  of  the  watershed  in- 
cludes land  use,  geomorphic  development,  topog- 
raphy, soil  associations,  groundwater  hydrology, 
and  climatology.  Limnological  investigations  in- 
cluded turbidity,  suspended  solids,  total  and  partic- 
ulate organic  carbon,  total  and  particulate  nitro- 
gen, total  and  particulate  phosphorus,  total  calci- 
um, magnesium,  sulfate,  dissolved  silica,  tempera- 
ture, chlorophyll  A,  specific  conductance,  total 
alkalinity,  pH,  and  dissolved  oxygen.  Samples 
were  collected  and  analyzed  for  a  period  of  over 
one  year,  and,  for  the  most  parameters,  at  depth 
intervals,  to  provide  temporal  and  spatial  variation 
within  the  lake.  Overall,  this  reservoir  is  character- 
ized as  a  dimictic,  eutrophic  lake  exhibiting  high 
algal  productivity,  decreased  water  transparency, 
and  reduced  oxygen  concentrations  in  the  bottom 
waters.  These  conditions  are  due  to  high  nutrient 
and  material  loadings  associated  with  spring 
runoff.  (Halterman-PTT) 
W88-00847 


NORFOLK  LAKE,  ARKANSAS,  TEMPERA- 
TURE ANALYSIS:  MATHEMATICAL  MODEL 
INVESTIGATION, 

Army  Engineer  Waterways  Experiment  Station, 

Vicksburg,  MS.  Hydraulics  Lab. 

For  primary  bibliographic   entry   see   Field   5G. 

W88-00858 


FOOD  HABITS  OF  ADULT  YELLOW  PERCH 
AND  SMALLMOUTH  BASS  IN  NEBISH  LAKE, 
WISCONSIN  -  WITH  SPECIAL  REFERENCE 
TO  ZOOPLANKTON  DENSITY  AND  COMPO- 
SITION, 

Wisconsin  Dept.  of  Natural  Resources,  Madison. 
S.  L.  Serns,  and  M.  H.  HofT. 

Technical  Bulletin  No.  149,  1984.  24  p,  6  fig,  13 
tab,  27  ref,  append. 


Descriptors:  'Fish  diets,  'Bass,  'Perch,  'Lakes, 
'Fish  food  organisms,  Fish,  Fish  food,  Hydrobio- 
logy,  Ecology,  Niches,  Aquatic  populations,  Cope- 
pods,  Crustaceans,  Zooplankton,  Daphnia,  Popula- 
tion dynamics,  Population  density,  Aquatic  insects. 

A  5-yr  study  was  performed  to  determine  the 
ecological  relationships  and  compatibility  of 
yellow  perch  and  smallmouth  bass  sharing  a  water 
body,  to  measure  zooplankton  density  and  compo- 
sition and  relate  that  to  food  habits  of  adult  yellow 
perch,  and  to  examine  the  dietary  overlap  between 
adult  yellow  perch  and  smallmouth  bass.  Dipterans 
were  the  major  food  item  of  yellow  perch  during 
May-July,  and  cladocerans  during  August-Septem- 
ber. The  consumption  of  fishes  by  adult  yellow 
perch,  although  never  very  high,  was  greatest 
during  July.  For  smallmouth  bass,  insects  were  the 
most  frequent  item  in  the  stomachs  collected  in 
May  and  June,  and  decapods  in  July-September. 
However,  yellow  perch  and  unidentified  fishes 
comprised  the  highest  percent  volume  of  food  in 
May,  while  decapods  comprised  the  highest  during 
June-September.  Other  than  in  1978,  when  dipter- 
ans were  most  frequent,  decapods  comprised  the 
highest  frequency,  volume,  and  index  of  impor- 
tance each  year.  Dietary  overlap  between  adult 
yellow  perch  and  smallmouth  bass  was  apparent 
for  ephemeropterans  and  odonates  in  June  and 
July,  hemipterans  and  megalopterans  and  odonates 
in  June  and  July,  hemipterans  and  megalopterans 
in  September,  and  dipterans  throughout  May-Sep- 
tember. However,  because  of  the  relatively  small 
percent  of  the  total  volume  that  these  taxa  com- 
prised in  smallmouth  bass  stomachs,  competition 
for  food  resources  between  adult  yellow  perch  and 
smallmouth  bass  in  Nebish  Lake  would  not  seem  to 
be  severe.  (Geiger-PTT) 
W88-00872 

21.  Water  In  Plants 


TOXIC  SITUATION  TO  LEPIDIUM  SATIVUM 
IN  THE  WUPPER  RIVER  -  A  SUPPLEMEN- 
TAL METHOD   OF  WATER   QUALITY  SUR- 
VEILLANCE (DIE  TOXIKOLOGISCHE  SITUA- 
TION   DER    WUPPER    GEGENUEBER    DER 
GARTENKRESSE    (LEPIDIUM     SATIVUM)    - 
EINE      ERGAENZENDE      METHODE      DER 
GEWAESSERGUETEUEBERWACHUNG), 
Stadtverwaltung    Amt,    Duesseldorf    (Germany, 
F.R.).  Chemisch-Biologische  Lab. 
For  primary  bibliographic  entry  see  Field  5A. 
W88-00071 


PLANT  GROWTH  FACTORS  IN  MUNICIPAL 
WASTEWATER, 

Arizona  Univ.,  Tucson.  Dept.  of  Plant  Sciences. 
For  primary  bibliographic  entry  see  Field  3C. 
W88-00085 


WATER  RELATIONS  AND  PLANT  SIZE  AS- 
PECTS OF  FLOWERING  FOR  AGAVE  DE- 
SERTI, 

California  Univ.,  Los  Angeles.  Dept.  of  Biology. 
P.  S.  Nobel. 

Botanical  Gazette  BOGAA5,  Vol.  148,  No.  1,  p 
79-84,  March  1987.  3  fig,  2  tab,  25  ref. 

Descriptors:  'Soil- water-plant  relationships,  'Plant 
populations,  'Plant  growth,  'Arid  lands,  Deserts, 
Ecology,  California,  Precipitation,  Sonora  desert, 
Flowering,  Water  scarcity. 

The  percentage  of  rosettes  of  the  monocarpic  pe- 
rennial Agave  deserti  that  flowered  annually  in  the 
north-western  Sonoran  Desert  varied  about  50-fold 
for  the  8  yr  considered.  The  number  of  days  when 
the  soil  water  potential  in  the  root  zone  was  above 
-0.5  MPa,  enabling  A  deserti  to  take  up  water,  was 
approximately  linearly  related  to  the  annual  pre- 
cipitation, which  also  varied  considerably  year-to- 
year.  The  percentage  of  flowering  in  a  particular 
year  could  not  be  predicted  from  the  number  of 
wet  days  in  that  year,  the  year  before,  or  3  yr 
before  but  there  was  a  positive  correlation  between 
percentage  of  flowering  and  the  number  of  wet 
days  2  yr  previously  Years  with  much  flowering 
tended  to  alternate  with  those  of  little  flowering. 
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Indeed,  95%  of  the  annual  variation  in  the  percent- 
age of  the  rosettes  that  flowered  could  be  account- 
ed for  by  the  year-to-year  alternations  together 
with  the  number  of  wet  days  2  yr  before  the 
flowering.  (Master-PTT) 
W88-00115 


DEVELOPMENT  OF  A  TIDAL  MARSH  IN  A 
NEW  ENGLAND  RTVER  VALLEY, 

Connecticut  Coll.,  New  London.  Dept.  of  Botany. 
For  primary  bibliographic  entry  see  Field  2L. 
W88-00135 


ENVIRONMENTAL  AND  SOCIETAL  CONSE- 
QUENCES OF  A  POSSIBLE  C02-INDUCED 
CLIMATE  CHANGE;  VOLUME  II,  PART  8:  IM- 
PACTS OF  RISING  ATMOSPHERIC  CARBON 
DIOXIDE  LEVELS  ON  AGRICULTURAL 
GROWING  SEASONS  AND  CROP  WATER  USE 
EFFICIENCIES, 

Purdue  Univ.,  Lafayette,  IN.  Dept.  of  Agronomy. 
For  primary  bibliographic  entry  see  Field  5C. 
W88-00647 


SELECTIVE  BREEDING  PROGRAM  TO  IM- 
PROVE THE  WATER-USE  EFFICIENCY  AND 
NUTRITIVE  ACCEPTABILITY  OF  KOCHIA  AS 
A  FORAGE  GRAZING  CROP, 

New  Mexico  State  Univ.,  Clovis.  Agricultural  Sci- 
ence Center. 

For  primary  bibliographic  entry  see  Field  3C. 
W88-00716 

2J.  Erosion  and  Sedimentation 


OVERLAND  FLOW  AND  SEDIMENT  DELTV- 
ERY  FTVE  YEARS  AFTER  TIMBER  HARVEST 
IN  A  MIXED  CONIFER  FOREST,  ARIZONA, 
U.S.A., 

Rocky  Mountain  Forest  and  Range  Experiment 
Station,  Tempe,  AZ.  Forestry  Sciences  Lab. 
For  primary  bibliographic  entry  see  Field  4C. 
W88-00004 


STREAMBANK  EROSION  ALONG  TWO 
RIVERS  IN  IOWA, 

Iowa  Univ.,  Iowa  City.  Dept.  of  Civil  and  Envi- 
ronmental Engineering. 
A.  J.  Odgaard. 

Water  Resources  Research  WRERAQ,  Vol.  23, 
No.  7,  p  1225-1236,  July  1987.  13  fig,  7  tab,  24  ref. 
Iowa  State  Water  Resources  Research  Institute 
Project  G-842-04. 

Descriptors:  'Stream  erosion,  'Bank  erosion, 
•Rivers,  'Erosion  rates,  'Erosion  processes, 
•Model  studies,  'Iowa,  Alluvial  rivers,  Correlation 
analysis,  Mathematical  studies,  Mathematical  equa- 
tions, East  Nishnabotna  River,  Des  Moines  River, 
Channel  morphology,  Simulation,  Velocity  distri- 
bution, Sediments. 

Rates  and  processes  of  bank  erosion  were  evaluat- 
ed for  reaches  of  two  alluvial,  equiwidth  to  wide 
bend,  point  bar  streams  in  Iowa:  East  Nishnabotna 
River  and  Des  Moines  River.  The  evaluation  was 
made  using  historical  records  (airphotos,  maps,  and 
streamflow  records),  field  measurements,  and  soil 
analyses.  The  erosion  rates  were  correlated  with 
channel  characteristics  such  as  width,  depth,  cur- 
vature, arc  angle  of  channel  centerline,  channel 
slope,  friction  factor,  and  degree  of  vegetation  on 
the  banks.  The  correlation  was  studied  using  the 
developed  meander  flow  model.  The  meander  flow 
model  simulated  the  velocity  distribution  in  the 
bends  and  the  location  of  the  erosion  occurrences. 
Estimates  were  made  of  total  sediment  influx  to  the 
rivers  from  cutback  erosion.  Both  reaches  are  ex- 
periencing cutbank  erosion  in  bends  at  a  rate  of  2 
to  4m/yr.  The  weight  of  the  silt  and  clay  entrained 
into  the  water  from  the  cut  banks  is  estimated  to  be 
30-40%  of  the  suspended  load.  The  similarity  be- 
tween the  two  rivers  in  terms  of  erosion  rates  and 
patterns  suggests  that  the  findings  of  this  study  are 
typical  for  the  regions.  (Wood-PTT) 
W88-00034 


Field  2— WATER  CYCLE 

Group  2J — Erosion  and  Sedimentation 


INVESTIGATION  OF  SAND  RIDGES  IN  A 
LABORATORY  CHANNEL  FLOW, 

O.  N.  Mel'nikova,  O.  B.  Shevchenko,  and  A.  V. 
Emel'yanov. 

Hydrotechnical  Construction  HYCOAR,  Vol.  20, 
No.  11,  p  647-652,  May  1987.  4  fig,  11  ref.  Trans- 
lated from  Gidrotekhnicheskoe  Stroitel'stvo,  No. 
1 1,  p  26-29,  November  1986. 

Descriptors:  'Sediment  transport,  *Bed  loads, 
*Canals,  'Channel  flow,  'Standing  waves,  'Sand 
waves,  Model  studies,  Flow  characteristics,  Flow 
velocity,  Erosion,  Eddies. 

An  investigation  of  the  formation  of  sandy  ridges 
on  the  bottom  surface  of  a  channel  flow,  using  a 
physical  model,  focused  on  the  relationship  be- 
tween stationary  waves  and  sand  ridges.  A  mirror 
symmetric  relationship  was  revealed:  troughs  of 
waves  appeared  over  crests  of  sand  ridges,  and 
over  troughs  between  the  ridges  were  observed 
the  crests  of  surface  waves.  It  can  be  concluded 
that  sand  ridges  are  generated  within  a  certain 
range  of  flow  velocities  due  to  the  effect  which 
stationary  waves  have  on  the  bottom  of  the  flow. 
Those  ridges  serve  as  a  source  for  a  new  stationary 
wave  structure,  generating  further  sand  ridges  (the 
spectrum  of  waves  and  ridges  thus  becomes  multi- 
modal). This  process  continues  until  a  stable  state 
is  achieved.  The  height  of  the  sand  ridge  for  a 
given  depth  of  flow  is  uniquely  determined  by  the 
height  of  the  stationary  waves.  (Airone-PTT) 
W88-O0O55 


TECHNIQUE  TO  EVALUATE  RISK  OF  EMER- 
GENCY SPILLWAY  CHANNEL  EROSION, 

For  primary  bibliographic  entry  see  Field  8A. 
W88-O0O72 


CLIMATIC  AND  TECTONIC  EFFECTS  ON 
SEDIMENTATION  IN  A  RIFT- VALLEY  LAKE: 
EVIDENCE  FROM  HIGH-RESOLUTION  SEIS- 
MIC PROFILES,  LAKE  TURKANA,  KENYA, 

Duke  Univ.,  Beaufort,  NC.  Marine  Lab. 

T.  C.  Johnson,  J.  D.  Halfman,  B.  R.  Rosendahl, 

and  G.  S.  Lister. 

Geological  Society  of  America  Bulletin  BUGMA, 

Vol.  98,  No.  4,  p  439-447,  April  1987.  12  fig,  15  ref. 

Descriptors:  'Lakes,  'Kenya,  'Lake  Turkana, 
Lake  sediments,  Sediments,  Lake  morphology, 
Sedimentation,  Provenance,  Deposition,  Tectonic 
controls,  Climates. 

Approximately  900  km  of  28-kHz  echo  sounding 
and  770  km  of  1-kHz  seismic  reflection  profiles 
were  obtained  from  Lake  Turkana  in  northern 
Kenya  between  March  and  December  1984.  The 
profiles  penetrate  as  much  as  60  m  below  the  lake 
floor,  representing  perhaps  the  last  few  tens  of 
thousands  of  years.  They  show  that  the  predomi- 
nant pattern  of  sedimentation  is  one  of  simple  and 
rapid  basin  infilling.  The  profiles  suggest  an  abun- 
dance of  gas  (probably  methane)  in  the  Holocene 
sediments,  particularly  near  the  major  rivers  and  in 
the  deepest  basins  where  sedimentation  rates  are 
relatively  high.  High-angle  growth  faults,  charac- 
teristic of  extensional  regimes,  are  common  and 
indicate  that  faulting  is  active  today,  particularly  in 
the  central  basin  of  the  lake.  A  major  erosional 
unconformity  indicates  that  lake  level  was  about  60 
m  lower  than  present  lake  level,  probably  just 
prior  to  10,000  yr  B.P.,  when  uncommonly  arid 
conditions  prevailed  throughout  much  of  east 
Africa.  (Author's  abstract) 
W88-00110 


DEPOSITIONAL  MODEL  FOR  OUTWASH, 
SEDIMENT  SOURCES,  AND  HYDROLOGICAL 
CHARACTERISTICS,  MALASPINA  GLACIER, 
ALASKA:  A  MODERN  ANALOG  OF  THE 
SOUTHEASTERN  MARGIN  OF  THE  LAUREN- 
TIDE  ICE  SHEET, 

Texas  Univ.  at  Austin.  Bureau  of  Economic  Geol- 
ogy. 

T.  C.  Gustavson,  and  J.  C.  Boothroyd. 
Geological  Society  of  American  Bulletin  BUCMA, 
Vol  99,  No.  2  ,  p  187-200,  August  1987.  11  ref,  3 
tab,  83  ref.  NASA  Grant  No.  NGS  7414. 


Descriptors:  'Glaciology,  'Sedimentology,  'Sedi- 
mentation, 'Glacial  drift,  'Paleohydrology,  'Mala- 
spina  Glacier,  'Alaska,  'Laurentide  ice  sheet, 
•Outwash,  Sediment  sources,  Sediment  transport. 

The  Malaspina  Glacier  on  the  southern  coast  of 
Alaska  is  a  partial  analog  of  the  late  Wisconsinan 
Laurentide  Ice  Sheet  that  occupied  New  England 
and  adjacent  areas.  Ice  lobes  of  the  Malaspina  are 
similar  in  size  to  end  moraine  lobes  in  southern 
New  England  and  Long  Island.  Estimated  ablation 
rates,  surface  slopes,  and  meltwater  discharge  per 
unit  of  surface  area  for  the  Laurentide  Ice  Sheet 
are  comparable  to  measured  ablation  rates,  and 
meltwater  discharge  rates  for  the  Malaspina  Gla- 
cier. Meltwater  moves  from  the  surface  of  the 
Malaspina  down-glacier  and  toward  the  bed  of  the 
glacier  along  intercrystalline  pathways  and 
through  a  series  of  tunnels.  Regolith  beneath  the 
glacier,  which  is  eroded  and  transported  to  the 
margin  of  the  glacier  by  subglacial  and  englacial 
streams,  is  the  source  of  essentially  all  fluvial  and 
lacustrine  deposits  on  the  Malaspina  Foreland.  By 
analogy,  a  similar  hydrologic  system  existed  at  the 
southeastern  margin  of  the  Laurentide  Ice  Sheet. 
Subglacial  regolith,  which  was  eroded  from  be- 
neath the  ice  sheet  by  meltwater,  was  the  source  of 
most  stratified  sediment  deposited  in  New  England 
and  adjacent  areas  during  the  late  Wisconsinan. 
Similarly,  Wisconsinan  ice-contact  landforms  in 
New  England  were  built  by  the  same  processes 
that  are  constructing  landforms  composed  of  strati- 
fied sediments  in  contact  with  the  Malaspina  Gla- 
cier. For  the  Malaspina  Glacier  and  the  Laurentide 
Ice  Sheet,  therefore,  the  concept  of  the  'dirt  ma- 
chine' by  which  debris  near  the  base  of  the  glacier 
is  carried  to  the  surface  of  the  glacier  along  shear 
planes  and  then  washed  off  the  surface  to  form  ice- 
contact  stratified  deposits  is  rejected.  (Author's 
abstract) 
W88-00157 


ROLE  OF  TREE  DAMS  IN  THE  CONSTRUC- 
TION OF  PSEUDO-TERRACES  AND  VARI- 
ABLE GEOMORPHIC  RESPONSE  TO 
FLOODS  IN  LITTLE  RIVER  VALLEY,  VIR- 
GINIA, 

Southern  Illinois  Univ.  at  Carbondale.  Dept.  of 
Geology. 

For  primary  bibliographic  entry  see  Field  2E. 
W88-00161 


ANALYSIS  OF  POTENTIAL  SEDIMENT 
TRANSPORT  IMPACTS  BELOW  THE  WINDY 
GAP  RESERVOIR,  COLORADO  RIVER, 

New  Mexico  State  Univ.,  Las  Cruces. 

For  primary  bibliographic   entry   see   Field   6G. 

W88-00343 


EROSION    AND    SALINITY    PROBLEMS    IN 
ARID  REGIONS, 

Nevada   Univ.    System,   Las   Vegas.   Desert   Re- 
search Inst. 

For  primary  bibliographic  entry  see  Field  5B. 
W88-00358 


ATCHAFALAYA  RIVER  DELTA;  REPORT  3: 
EXTRAPOLATION  OF  DELTA  GROWTH, 

Army  Engineer  Waterways  Experiment  Station, 

Vicksburg,  MS.  Hydraulics  Lab. 

J.  V.  Letter. 

Technical  Report  HL-82-15,  July  1982.  Report  3 

of  a  series.  114  p,  21  fig,  11  tab,  35  plates,  18  ref. 

Descriptors:  'Deltas,  'Deposition,  'Atchafalaya 
River  Delta,  'Expansion,  'Sedimentation  rates, 
Flow  discharge,  Sediment  yield,  Water  depth,  Re- 
gression analysis,  Hydrologic  data  analysis. 

This  study  predicts  the  future  delta  growth  of  the 
Lower  Atchafalaya  River  delta  based  on  an  ex- 
trapolation of  historical  deposition  trends  in  Atcha- 
falaya Bay.  The  prediction  is  made  with  a  regres- 
sion model  developed  by  correlating  deposition 
rates  with  river  discharge,  sediment  yield,  local 
water  depth,  and  location  relative  to  the  delta  mass 
centroid.  The  regression  model  is  applied  to  a  50- 
yr  hydrograph  using  the  1977  bathymetry  as  initial 
condition.  The  predicted  delta  condition  at  10-yr 


increments  is  reported.  Sensitivity  tests  were  made 
with  the  regression  model  which  determined  that 
the  sequencing  of  hydrologic  events  had  no  impact 
on  the  resultant  50-yr  condition,  provided  the  total 
water  and  sediment  entering  the  bay  remained 
unchanged  by  resequencing  events.  It  was  con- 
cluded that  within  50  years  the  delta  should  evolve 
gulfward  of  Eugene  Island,  the  gulfward  limit  of 
the  bay.  (Author's  abstract) 
W88-00465 


ENVIRONMENTAL  FEATURES  FOR 

STREAMBANK  PROTECTION  PROJECTS, 

Army  Engineer  Waterways  Experiment  Station, 

Vicksburg,  MS.  Environmental  Lab. 

J.  E.  Henderson,  and  F.  D.  Shields. 

Technical  Report  E-84-11,  November  1984.  Final 

Report.    150  p,  49   fig,   5   tab,    118   ref,  append. 

Descriptors:  'Bank  erosion,  'Stream  erosion, 
'Bank  protection,  'Environmental  effects,  Bank 
stabilization,  Hydraulic  structures,  Environmental 
engineering,  Embankments. 

This  report  provides  guidance  for  incorporating 
environmental  considerations  into  streambank  pro- 
tection projects.  The  stability  of  the  streambanks  of 
a  channel  is  related  to  both  site-specific  and  basin- 
wide  stream  reach  factors.  Streambank  erosion  or 
failure  is  a  natural  fluvial  process  that  is  often 
accelerated  by  changes  in  geotechnical  or  hydrau- 
lic factors  and  especially  the  activities  of  man. 
Streambank  protection  projects  stabilize  the 
streambank,  preventing  or  stopping  erosion.  Stabi- 
lization results  in  a  range  of  environmental 
changes.  An  informative  review  was  performed  to 
identify  environmental  features  for  streambank 
protection  projects.  Environmental  features  are 
those  planning,  design,  construction,  and  mainte- 
nance procedures  or  practices  that  minimize  ad- 
verse environmental  impacts  or  enhance  terrestrial 
and  aquatic  habitats  and  the  aesthetic  quality  of 
land  and  water  associated  with  streambank  protec- 
tion projects.  Such  features  include  structural  and 
nonstructural  designs,  construction  procedures  that 
are  environmentally  compatible,  maintenance  pro- 
cedures, and  institutional,  planning,  and  manage- 
ment approaches  for  streambank  protection 
projects.  Each  feature  is  discussed  in  terms  of 
concept,  the  purpose  or  appropriate  use  of  the 
feature,  environmental  considerations,  limitations 
to  use  of  the  feature,  performance  history,  and 
cost.  (Author's  abstract) 
W88-00468 


QUANTIFYING  MINOR  SEDIMENT 

SOURCES  BANK  EROSION  AND  FLOOD 
PLAIN  SCOUR,  GREAT  III, 

Missouri  Univ.-Rolla.  Inst,  of  River  Studies. 

C.  D.  Morris. 

Available  from  the  National  Technical  Information 

Service,  Springfield,  VA  22161,  as  AD  A121  608. 

Price  codes:  A04  in  paper  copy,  A01  in  microfiche. 

August  1982.  62  p,  11  fig,  8  tab,  append.  Contract 

No.  DACW43-81-C-0071. 

Descriptors:  'Sediment  transport,  'Bank  erosion, 
'Erosion,  'Scour,  'Mississippi  River,  Flood  plain, 
Sediment  yield,  Mapping. 

Bank  erosion  and/or  fill  was  studied  along  the 
GREAT  III  reach  of  the  Mississippi  River  be- 
tween Saverton,  Missouri,  and  Cairo,  Illinois.  The 
method  used  was  to  map  the  high  bankline.  Only 
small  changes  occurred  over  the  22  years  studied. 
The  five  areas  of  change  were  all  below  St.  Louis. 
Above  St.  Louis  the  many  locks  and  dams  have 
stabilized  the  high  bankline.  The  areas  of  deposi- 
tion or  erosion  showed  changes  during  the  first  1 3- 
year  period  studied  (1953-56  to  1967-68).  Three  of 
the  sites  were  above  the  Chester,  Illinois,  gage; 
two  were  below  the  Thebes,  Illinois,  gage.  Deposi- 
tion at  four  sites  ranged  from  277,000  to  1.1  million 
tons/year.  Erosion  at  one  site  was  138,000  tons/ 
year.  Net  deposition  was  about  4.4  million  tons/ 
year;  net  erosion,  138,000  tons/year.  These  figures 
indicate  that  bank  erosion  and  deposition  is  not  a 
significant  factor  in  the  total  sediment  budget  of 
the  river.  The  river's  high  bank  is  now  in  virtual 
equilibrium.  (Cassar-PTT) 
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RAINSTORM  RELATED  TERRAIN  FAILURES 
IN  PUERTO  RICO, 

Puerto  Rico  Univ.,  Mayaguez.  Dept.  of  Civil  Engi- 
neering. 

M.  Wegrzyn,  J.  Perez,  and  A.  Soto-Andrews. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  PB87-197638/ 
AS.  Price  codes:  A09  in  paper  copy,  A01  in  micro- 
fiche. Technical  Completion  Report,  Puerto  Rico 
Water  Resources  Research  Institute,  Mayaguez, 
June  1984.  166  p,  37  fig,  6  tab,  211  ref,  5  append. 
Project  No.  OWRT  A-077-PR(l).  Contract  No. 
14-34-0001-2141. 

Descriptors:  •Rainfall,  'Landslides,  *Sinks, 
•Puerto  Rico,  'Sinkholes,  Soil  solution,  Leachates, 
Land  depression,  Subsidence,  Terrain  failures. 

A  study  of  sinkhole  related  terrain  failures  in  the 
blanket  sand  plains  of  North-Central  Puerto  Rico 
was  conducted  between  September  1,  1982  and 
May  31,  1983.  An  effort  was  made  to  determine 
the  relation  between  the  appearance  of  sinkholes, 
intensity  of  rainfall,  and  ground  water  fluctuations. 
Multiple  study  methods  comprised  aerial  photogra- 
phy reconnaissance,  examination  of  geological,  hy- 
drogeological  and  topographical  maps,  inventory 
of  selected  sinkholes,  and  laboratory  soils  tests, 
seismic  refraction  and  electric  resistivity  survey. 
Sinkholes  were  found  to  be  related  to  rainstorm 
but  not  to  water  table  fluctuations.  They  formed 
from  the  collapse  of  soil  into  underlying  open 
passages.  The  largest  sinkhole  observed  occurred 
in  Parcelas  Marquez,  a  rural  housing  development 
at  the  site  of  previous  collapse  failures  which  ap- 
peared as  a  large,  shallow  depression  in  1936  aerial 
photography.  Boreholes  drilled  in  the  area  showed 
that  collapse  will  keep  on  occurring  in  the  devel- 
opment, with  probable  high  losses  of  property. 
The  area  comprised  is  4.1  square  kilometers. 
(Wegrzyn-PR  WR  RI) 
W88-O0545 


FIELD  EVIDENCE  FOR  THE  FLOW  PROPER- 
TIES OF  THE  TOUTLE  VALLEY  MUDFLOWS, 

Washington  Univ.,   Seattle.   Dept.  of  Geological 

Sciences. 

For  primary  bibliographic  entry  see  Field  2E. 
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GEOMORPHIC  PROCESSES  AND  EVOLU- 
TION OF  BUTTERMILK  VALLEY  AND  SE- 
LECTED TRIBUTARIES  WEST  VALLEY,  NEW 
YORK:  FLUVIAL  SYSTEMS  AND  EROSON 
STUDY,  PHASE  H, 

Earth  Surface  Research,  Inc.,  Narragansett,  RI. 
J.  C.  Boothroyd,  B.  S.  Timson,  and  L.  A.  Dunne. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  NUREG/CR- 
2862.  Price  codes:  A09  in  paper  copy,  X00  in 
microfiche.  Nuclear  Regulatory  Commission, 
Washington,  DC.  Office  of  Nuclear  Regulatory 
Research.  July  1982.  107  p,  20  fig,  9  tab,  6  append, 
10  plates,  12  ref.  Contract  No.  FIN  B6350;  NRC- 
04-79-105. 

Descriptors:  *Fluvial  sediments,  *Erosion,  •Sedi- 
mentation, 'Channel  morphology,  *New  York, 
Soil  erosion,  Soil  mechanics,  Channel  erosion,  Ra- 
dioactive waste  disposal,  Suspended  sediments, 
Landslides. 

Repetitive  bar  and  channel  mapping  at  several 
scales,  clast  size  and  movement  measurements,  sus- 
pended-sediment sampling,  and  stream  gaging  of  a 
5  km  reach  of  Buttermilk  Creek  and  selected  tribu- 
taries at  West  Valley,  New  York,  have  been  car- 
ried out  to  determine  short-term  depositional  and 
erosional  processes  as  well  as  long-term  valley 
changes  adjacent  to  the  low-level  nuclear  waste 
disposal  site  and  other  areas  of  the  Western  New 
York  Nuclear  Service  Center.  Changes  to  bar-and- 
channel  geometry  in  Buttermilk  Creek  are  the  re- 
sults of  migration  of  large  transverse  bars  in  equi- 
librium with  large  floods.  Large  amounts  of  lower 
terrace  gravel  are  also  recycled  during  these 
events.  Downslope  movement  of  landslides  by 
slumping  and  earthflow  appears  to  be  a  continuous 


process  (1.5  cu  m/yr).  Quantitative  values  of  bed- 
load  transport,  suspended-load  sediment  transport, 
and  reservoir  infill  rates  compare  well  with  a 
simple  denudation  rate  (6600  cu  m/yr).  The 
middle-to-high-level  fluvial  terraces  in  Buttermilk 
Creek  are  either  adjacent  to  tributary  confluences 
and  preserved  by  an  excess  of  bedload  over  trans- 
port capacity,  or  survive  because  the  channel  is 
stable  on  the  opposite  side  of  the  valley  for  un- 
known reasons.  The  convex  longitudinal  profile  of 
Franks  Creek/Erdman  Brook  suggests  that  it  is 
unstable  and  will  continue  to  downcut  rapidly. 
Valley  widening  will  occur  by  parallel  retreat  of 
slopes.  The  future  lowering  of  Buttermilk  Creek  is 
controlled  by  bedrock  floors  in  Cattaraugus  Creek 
and  lower  Buttermilk  Creek.  However,  tributary 
lowering  and  widening  will  continue  independent 
of  a  change  in  base-level  of  Buttermilk  Creek. 
(Author's  abstract) 
W88-00653 


SEDIMENT  AND  RADIONUCLIDE  TRANS- 
PORT IN  RD/ERS:  RADIONUCLIDE  TRANS- 
PORT MODELING  FOR  CATTARAUGUS  AND 
BUTTERMILK  CREEKS,  NEW  YORK, 

Battelle  Pacific  Northwest  Labs.,  Richland,  WA. 
For  primary  bibliographic  entry  see  Field  5B. 
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METHODS  OF  COMPUTING  SEDIMENTA- 
TION EN  LAKES  AND  RESERVOERS. 

United  Nations  Educational,  Scientific  and  Cultur- 
al Organization,  Paris,  France,  February  1985.  224 
p.  Edited  by  Stevan  Bruk. 

Descriptors:  *Reservoir  silting,  'Reservoir  oper- 
ation, *  Sedimentation,  *Erosion,  *Prediction, 
Lakes,  Economic  aspects,  Reservoir  storage,  Sym- 
posiums, Stream  erosion,  Erosion  control,  Reser- 
voirs. 

This  book  is  a  special  report  of  the  Unesco  Interna- 
tional Hydrological  Program  (IHP)  aimed  at  re- 
viewing methods  of  computing  sedimentation  in 
lakes  and  reservoirs.  The  report  includes  recom- 
mendations on  appropriate  ways  to  prevent  or 
reduce  silting  of  reservoirs  during  their  operation. 
The  chapters  of  the  report  discuss  the  following 
topics:  technical  and  economic  impact  of  reservoir 
sedimentation;  physical  processes  of  reservoir  sedi- 
mentation; field  measurements;  methods  of  predict- 
ing downstream  erosion,  reservoir  sedimentation, 
and  storage  recovery;  and  conclusions  and  recom- 
mendations. The  contents  of  the  report  were  dis- 
cussed at  the  first  meeting  of  the  IHP  members  at 
Unesco,  Paris,  1981,  and  later  revised  at  the  second 
meeting  in  1982.  The  report  was  completed  and 
submitted  in  a  preliminary  form  for  discussion  at  a 
special  session  of  the  Second  International  Sympo- 
sium on  River  Sedimentation,  Nanjing,  October 
1983.  In  the  final  report,  the  authors  responded  to 
the  comments  and  suggestions  made  during  the 
discussions  at  Nanjing.  A  proposal  of  the  follow-up 
activities  worked  out  at  the  meeting  in  Nanjing  is 
included  in  the  last  chapter  of  the  present  report. 
(See  W88-00695  thru  W88-00699)  (Geiger-PTT) 
W88-O0694 


TECHNICAL  AND  ECONOMIC  IMPACT  OD 
RESERVOIR  SEDIMENTATION, 

Electricite  de  France,  Beziers. 

J.  Evrard. 

IN:    Methods    of    Computing    Sedimentation    in 

Lakes  and  Reservoirs,   UNESCO,    1985.  p   1-10. 

Descriptors:  'Reservoirs,  'Sedimentation,  'Envi- 
ronmental effects,  'Dam  effects,  'Economic  as- 
pects, Silting,  Reservoir  storage,  Reservoir  oper- 
ation, Erosion,  Social  aspects,  Ecological  effects, 
Environmental  impact  statement,  Dams,  Public 
health,  Sediment  transport,  Lake  sediments. 

The  construction  of  a  dam  in  the  river  valley 
causes  a  modification  of  the  regime  of  river  dis- 
charges, a  transformation  of  river  channel  mor- 
phology in  the  zone  of  the  reservoir,  and  a  signifi- 
cant change  of  the  conditions  of  sediment  trans- 
port. The  effects  of  impoundment  on  the  reservoir, 
the  river  reach  upstream  and  downstream  from  the 
reservoir,  and  the  influence  of  sediments  on  the 


aquatic  biocenosis  are  considered.  Sediment  depos- 
its may  affect  the  safety  of  the  dam.  The  influences 
of  sediment  deposits  on  the  bottom  outlets,  gates 
and  valves,  the  dam  itself,  and  the  underwater 
supervision  of  the  dam  by  television  cameras,  sub- 
mersibles  or  divers  are  considered.  The  impact  of 
reservoir  sedimentation  on  the  social  and  economic 
objectives  of  the  project  depends  upon  the  size  and 
the  characteristics  of  the  deposits.  The  conse- 
quences are  very  complex,  because  the  dam  usually 
serves  multiple  objectives  which  may  evolve  over 
the  years.  The  effects  of  impoundment  on  energy 
production,  agriculture  and  industry,  public  health, 
and  discharge  regulation  are  discussed.  The  effects 
of  sedimentation  on  the  reduction  of  the  water 
surface,  water  sports,  and  fire  fighting  are  dis- 
cussed. (See  also  W88-00694)  (Geiger-PTT) 
W88-00695 


PHYSICAL  PROCESSES  OF  RESERVOIR 
SEDIMENTATION, 

Dundee  Univ.  (Scotland). 

J.  McManus. 

IN:    Methods    of    Computing    Sedimentation    in 

Lakes  and  Reservoirs,  UNESCO,  1985.  p  11-39,  8 

fig,  2  tab,  72  ref. 

Descriptors:  'Reservoirs,  'Sedimentation,  'Sedi- 
ment erosion,  'Sediment  transport,  'Lake  sedi- 
ments, Silting,  Reservoir  operation,  Bank  erosion, 
Erosion,  Dams,  Dam  effects,  Environmental  ef- 
fects, Bottom  sediments. 

In  the  'flooded  valley'  reservoir,  high  density 
flows  may  sweep  the  floor  of  the  entire  basin  to 
give  sediment  deposits  against  the  back  wall  of  the 
dam.  In  the  'expanded  lake'  reservoir,  such  flows 
may  enter  the  principal  or  subsidiary  basins  and 
their  loads  are  retained  in  the  dead  storage  areas 
remote  from  the  dam.  The  nature  of  sediment 
supply  to  a  reservoir  will  depend  on  numerous 
variables  such  as  bed  slope,  shear  stress,  fluid  dis- 
charge, velocity,  intensity  of  turbulence,  fluid  tem- 
perature, particle  size,  and  bed  configuration.  The 
morphological  effects  of  river  impoundment  are 
discussed  in  terms  of  aggradation  above  the  reser- 
voir and  degradation  below  the  reservoir.  The 
movement  of  sediments  in  reservoirs  depends  on 
wind  effects,  solar  heating,  and  river  inputs.  The 
geomorphology  of  lake  floor  deposits  are  generally 
unique  for  each  lake.  Cliff-foot  erosion  of  lakes  and 
reservoirs  causes  shoreline  retreat  through  collapse 
of  unstable  undercut  slopes,  especially  in  wet 
weather,  and  leads  to  the  growth  of  reservoir 
margin  beaches.  Banks  of  waterside  shorelines  car- 
ried off  through  generated  landslides  are  marched 
further  into  the  reservoir  during  drawdown  below 
the  normally  occurring  water  levels.  Ice  blocks 
may  also  incorporate  shoreline  sediment  and  carry 
it  away  to  deeper  parts  of  the  reservoir  before 
melting.  (See  also  W88-00694)  (Geiger-PTT) 
W88-00696 


FIELD  MEASUREMENTS, 

Geological  Survey,  Jackson,  MS.  Water  Resources 

Div. 

H.  E.  Jobson. 

IN:    Methods    of    Computing    Sedimentation    in 

Lakes  and  Reservoirs,  UNESCO,  1985.  p  41-63,  2 

fig,  55  ref. 

Descriptors:  'Sediment  transport,  'Lake  sedi- 
ments, 'Reservoirs,  'Sedimentation  rates,  'Sus- 
pended load,  Fluvial  sediments,  Sediments,  Sus- 
pended sediments,  Bottom  sediments,  Measuring 
instruments,  Sediment-carrying  capacity,  Sedimen- 
tation, Remote  sensing,  Sediment  discharge,  Sedi- 
ment sampler,  Sediment  load. 

Sediment  is  carried  into  a  lake  by  streams  and 
rivers  as  well  as  by  overland  flow  entering  a  lake. 
The  surest  way  of  obtaining  an  accurate  determi- 
nation of  the  amount  of  sediment  being  carried  to  a 
lake  by  streams  is  to  measure  the  flow  rate  and 
sediment  concentration  of  the  inflowing  waters 
just  upstream  of  the  lake.  Measurements  of  fine 
sediment  concentrations  usually  involve  collecting 
a  sample  of  the  water-sediment  mixture,  separating 
the  sediment,  and  weighing.  The  rate  of  transport 
of  coarse  material  is  related  to  the  water  discharge 
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Group  2J — Erosion  and  Sedimentation 


but  tends  to  be  highly  variable  both  with  time  and 
position  in  the  river.  The  suspended  load  can  be 
sampled  using  procedures  similar  to  those  for  fine 
sediment  except  for  two  special  considerations. 
First,  because  of  the  inertia  of  the  coarse  particles  a 
representative  sample  can  only  be  obtained  if  the 
intake  velocity  to  the  sampler  is  equal  to  the  flow 
velocity  at  the  point  of  measurement.  The  second 
consideration  which  must  be  considered  is  that  the 
suspended  coarse  material  tends  to  have  a  large 
spatial  variability,  especially  in  the  vertical  direc- 
tion. Methods  of  surveying  the  accumulation  of 
sediments  in  reservoirs  are  discussed.  Carbon  14 
dating  of  sediments  and  remote  sensing  methods 
have  helped  to  monitor  sediment  accumulation 
rates  in  reservoirs.  Techniques  for  determining 
sediment  density,  particle  size,  water  currents,  and 
residence  time  of  sediments  in  reservoirs  are  dis- 
cussed. (See  also  W88-00694)  (Geiger-PTT) 
W88-0O697 


METHODS  OF  PRESERVING  RESERVOIR 
CAPACITY, 

Institute  of  Water  Conservancy  and  Hydroelectric 

Power  Research,  Beijing  (China). 

F.  Jiahua. 

IN:    Methods    of   Computing    Sedimentation    in 

Lakes  and  Reservoirs,  UNESCO,  1985.  p  65-164, 

65  fig,  18  tab,  62ref. 

Descriptors:  'Reservoir  capacity,  'Reservoir  silt- 
ing, *Reservoir  operation,  "Lake  sediments,  'Ero- 
sion control,  Siphons,  Soil  conservation,  Soil  stabi- 
lization, Sediment  erosion,  Dam  design,  Sedimen- 
tation, Silting,  Flow  regulators,  Flushing,  Dredg- 
ing. 

Several  methods  of  preserving  reservoir  capacity 
are  discussed  with  examples  of  each  from  different 
dams  and  reservoirs.  Sediment  deposition  in  a  res- 
ervoir may  be  reduced  by  soil  conservation  meth- 
ods, trapping  sediments  in  a  vegetative  screen,  and 
bypassing  heavily  sediment-laden  flows.  Methods 
of  maximizing  sediment  through-flow  include  flow 
regulation  during  floods  (by  both  controlled  and 
uncontrolled  flow  schemes),  drawdown  flushing, 
density  current  flushing,  and  the  release  of  sedi- 
ments through  bottom  outlet  structures  in  dams. 
The  recovery  of  storage  in  reservoirs  may  be  ac- 
complished by  flushing  deposited  sediments, 
dredging,  and  siphoning.  Siphoning  may  be  done 
by  hydraulic  siphons,  siphon  dredgers,  or  the 
Jandin  method  which  involves  the  siphoning  of 
sediment  deposits  through  the  dam.  (See  also  W88- 
00694)  (Geiger-PTT) 
W88-00698 


PREDICTION  METHODS, 

Institut  za  Vodoprivredu  Jaroslav  Cerni,  Belgrade 

(Yugoslavia). 

S.  Bruk. 

IN:    Methods    of   Computing    Sedimentation    in 

Lakes  and  Reservoirs,  UNESCO,  1985.  p  165-210, 

22  fig,  55  ref. 

Descriptors:  'Prediction,  'Sedimentation,  'Mathe- 
matical models,  'Reservoir  silting,  'Reservoir 
design,  Lake  sediments,  Erosion,  Bank  erosion, 
Reservoirs,  Reservoir  operation,  Design  criteria, 
Decision  making,  Dam  construction,  Reservoir  ca- 
pacity, Bank  erosion,  Stability,  Models. 

The  objectives  of  prediction  of  reservoir  sedimen- 
tation are  different  in  the  planning,  design,  and 
operation  stages  of  the  water  resources  project.  In 
general,  the  objective  decisions  on  reservoir  sedi- 
mentation is  to  minimize  the  expected  risk  of  inad- 
equate performance  of  the  system  through  optimal 
choice  of  decisions  by  which  the  system  perform- 
ance can  be  influenced.  Predictions  of  reservoir 
sedimentation  are  inherently  probabilistic.  The  pre- 
diction of  reservoir  sedimentation  may  be  accom- 
plished by  empirical  methods  or  mathematical 
models.  The  prediction  of  storage  recovery  and 
preservation  may  be  accomplished  by  an  unsteady 
flow  mode)  of  reservoir  emptying  and  flushing.  A 
special  simplified  calculation  method  is  proposed 
for  the  case  of  retrogressive  erosion  in  reservoirs. 
Although  a  full  mathematical  description  of  the 
appearance,  propagation,  modification  and  outflow 
of  H'-nsit /  cutrentl  il  -.till  not  possible,  the  basic- 


equations  may  be  used  to  obtain  reasonably  fair 
predictions  with  the  use  of  some  assumptions  and 
semi-empirical  approximations.  Predictions  of 
downstream  erosion  are  discussed  in  terms  of  cre- 
dibility of  the  river  bed,  density  of  the  bed  materi- 
al, stability  of  the  armor  layer,  stability  of  river 
banks,  downstream  control,  characteristics  and 
sediment  content  of  the  flow  released  from  the 
reservoir,  bed  roughness,  channel  modifications, 
and  other  influences.  (See  also  W88-00694) 
(Geiger-PTT) 
W88-O0699 


ECONOMIC  DIFFERENCES  BETWEEN  CU- 
MULATIVE AND  EPISODIC  REDUCTION  OF 
SEDIMENT  FROM  CROPLAND, 

Illinois  Univ.  at  Urbana-Champaign.  Inst,  for  Envi- 
ronmental Studies. 

P.  I.  Wu,  J.  B.  Braden,  and  G.  V.  Johnson. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  PB87-214938/ 
AS.  Price  codes:  A07  in  paper  copy,  A01  in  micro- 
fiche. Illinois  Water  Resources  Center,  Urbana, 
UILU-WRC-86-204,  WRC  Research  Report  No. 
204,  September  1986.  129  p,  7  fig,  39  tab,  89  ref, 
append.  State  Project  No.  S-099-I11. 

Descriptors:  'Economic  evaluation,  'Sediment 
control,  'Sediment  loads,  Agriculture,  Sediment, 
Optimization,  SEDEC  model,  Model  studies, 
Costs,  Grass  crops,  Cropland,   Cultivated  lands. 

Measures  for  reducing  cumulative  sediment  loads 
from  cropland  and  compared  with  measures  for 
reducing  sediment  loads  from  extreme  storms.  The 
issue  is  whether  the  optimal  means  of  controlling 
cumulative  loads  are  very  different  from  the  opti- 
mal control  for  storm  event  loads.  Differences  are 
described  in  terms  of  costs  and  management  prac- 
tices. The  analysis  entailed  developing  a  storm- 
event  simulation  model  analogous  to  the  SEDEC 
sedimentation  economics  model.  The  analogue 
model  was  used  to  identify  the  respective  optimal 
cropland  management  strategies  for  various  ex- 
treme storm  conditions.  These  strategies  were  then 
analyzed  using  the  annual  average  SEDEC,  and 
the  optimal  strategies  from  SEDEC  were  analyzed 
for  their  storm-event  properties.  The  comparisons 
permit  conclusions  concerning  the  relative  effec- 
tiveness of  management  strategies  for  achieving 
cumulative  sediment  goals  versus  storm-event  load 
goals.  The  study  produced  four  main  conclusions. 
First,  control  costs  for  episodic  sediment  loads 
were  consistently  higher  than  the  costs  for  propor- 
tionate reductions  in  annual  average  loads.  Strate- 
gies for  reducing  cumulative  loads  generally 
achieve  less  than  proportionate  reductions  in  cu- 
mulative loads.  Second,  the  highest  control  costs 
were  generally  for  the  most  extreme  storms.  Third, 
contour  cultivation  is  a  key  element  of  efficient 
management  strategies  for  row  crops.  Finally, 
where  a  permanent  grass  crop  is  grown  adjacent  to 
the  stream,  there  is  generally  little  more  to  be 
gained  by  changing  upslope  management  practices. 
This  suggests  that  grass  strips  along  streams  would 
greatly  reduce  the  need  to  modify  farming  prac- 
tices elsewhere  in  order  to  limit  sedimentation. 
(Stout-IL  WRC) 
W88-00729 


LONG  TERM  SEDIMENT  DEPOSITION  IN 
THE  RIPARIAN  ZONE  OF  AN  AGRICULTUR- 
AL WATERSHED, 

Agricultural  Research  Service,  Tifton,  GA.  South- 
east Watershed  Research  Center. 
R.  Lowrance,  J.  K.  Sharpe,  and  J.  M.  Sheridan. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  PB85-216950. 
Price  codes:  A06  in  paper  copy,  A01  in  microfiche. 
Georgia  Environmental  Resources  Center,  Atlan- 
ta, Technical  Report  ERC  No.  03-84,  July  1984.  92 
p,  23  fig,  10  tab,  51  ref,  append.  Contract  No.  14- 
08-0001-G836.  Project  No.  USGS  G836-05. 

Descriptors:  'Sediment  transport,  'Riparian 
waters,  'Nonpoint  pollution  sources,  'Agricultural 
watersheds,  Water  quality,  Erosion,  Management, 
Farm  management,  Soil  erosion,  Georgia,  Little 
River  Research  watershed. 

Sediment  deposition  over  the  past  100  years  was 
measured  on  a  coastal  plain  agricultural  watershed, 


part  of  the  Little  River  Research  Watershed  in 
Turner  County,  Georgia.  Three  approaches  were 
used  to  estimate  long  term  sediment  deposition:  (1) 
determine  the  changes  in  depth  to  argillic  horizon 
along  transects  from  fields  to  streams;  (2)  estimate 
100  year  upland  erosion  with  the  Universal  Soil 
Loss  Equation  and  use  a  sediment  delivery  ratio  to 
calculate  mass  of  deposition;  and  (3)  use  radiomet- 
ric dating  techniques  to  estimate  the  ages  of  depos- 
ited materials.  Estimates  from  the  radiometric 
dating  ranged  from  128  million  gal/ha/yr  to  544 
million  ga/ha/yr.  Estimates  of  changes  in  depth  to 
the  agrillic  horizon  along  nine  transects  yielded  a 
mean  of  51.7  million  gal/ha/yr  with  a  range  of  7.6 
to  92.1  million  gal/ha/yr.  The  average  annual  rate 
for  the  estimate  of  gross  erosion  minus  sediment 
delivery  was  34.8  million  gal/ha/yr.  From  these 
data  it  is  concluded  that  the  average  annual  rate  of 
sediment  deposition  on  this  watershed  during  1880- 
1979  was  35  to  52  million  gal/ha/yr.  The  actual 
quantities  at  any  one  point  can  range  much  higher, 
perhaps  up  to  550  million  gal/ha/yr.  These  data 
suggest  that  riparian  ecosystems  are  important 
sinks  for  agricultural  chemicals  (nutrients  and  pes- 
ticides) associated  with  these  sediments.  (Author 
abstract) 
W88-00742 


EROSION  STUDIES  OF  PD?E  LINING  MATE- 
RIALS: FIFTH  PROGRESS  REPORT, 

Bureau  of  Reclamation,  Denver,  CO.  Applied  Sci- 
ences Branch. 

For  primary  bibliographic   entry  see  Field   8G. 
W88-O0780 


EVALUATION  OF  THE  FLUDD  DYNAMIC 
PROPERTIES  OF  MUD  FLOWS  ON  MOUNT 
ST.  HELENS, 

Montana  State  Univ.,   Bozeman.   Dept.  of  Civil 

Engineering  and  Engineering  Mechanics. 

T.  E.  Lang,  and  J.  D.  Dent. 

March  1983.  Final  Report.  78  p,  7  tab,  32  fig,  22 

ref,  4  append  Contract  No.  14-4-0001-1471. 

Descriptors:  'Sediment  transport,  'Mudflows, 
•Volcanoes,  'Erosion,  Mt.  St.  Helens,  Fluid  dy- 
namics, Model  studies,  Pine  Creek,  Muddy  Creek, 
Toutle  River,  Swift  Reservoir,  Washington,  Reser- 
voirs, Flow  measurement. 

Findings  of  a  computer-based  study  of  the  mud- 
flows  after  the  Mt.  St.  Helens  eruption  on  May  18, 
1980,  are  summarized:  Part  I,  startup  dynamics  and 
mudflow  down  the  drainages;  Part  II,  the  termina- 
tion of  the  Pine  Creek  mudflow  into  Swift  Reser- 
voir. Parameters  of  the  mudflow  in  Muddy  Creek, 
Pine  Creek  and  Toutle  River  drainages  were  eval- 
uated in  order  to  establish  a  basis  for  general 
analysis  of  mud  flow  phenomena.  Initiation  of  flow 
was  approximated,  considering  the  snow  deposi- 
tion and  the  characteristics  of  the  pyroclastic  erup- 
tion. Different  aspects  of  the  computer  modeling 
were  evaluated  for  the  different  drainages.  Then 
for  the  North  and  South  Toutle  River  drainages, 
equilibrium  flow  conditions  were  established,  from 
which  kinematic  viscosity  and  the  Manning's  num- 
bers of  the  flows  were  determined.  For  the  East 
Pine  Creek  and  Muddy  River  drainages,  a  com- 
plete flow  analysis  was  carried  out  which  included 
initiation  of  flow,  progression  of  the  flow  through 
the  channels,  and  final  terminal  flow  into  Swift 
Reservoir.  Time  sequencing  of  the  flows  with  res- 
ervoir elevation  changes  was  correlated.  Addition- 
ally, kinematics  of  the  flows  were  compared  with 
corresponding  field  measured  quantities  where 
possible.  In  part  II  the  mudflow  from  Pine  Creek 
was  modeled  as  it  terminated  into  Swift  Reservoir. 
Flow  conditions  from  part  I  were  used  as  initial 
conditions  for  modeling  the  mudflow  from  Pine 
Creek  to  Swift  Reservoir.  A  two-dimensional,  in- 
compressible, linear  viscous  computer  model  was 
used  to  evaluate  the  interaction  between  the  in- 
flowing mud  and  the  stationary  reservoir.  This 
analysis  produced  an  amplitude  and  velocity  of  the 
resulting  surge  wave  that  agrees  with  the  observed 
recordings  of  the  event.  (Cassar-PTT) 
W88-00815 
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NORFOLK  HARBOR  AND  CHANNELS  DEEP- 
ENING STUDY;  REPORT  2:  SEDIMENTATION 
INVESTIGATION,  CHESAPEAKE  BAY  HY- 
DRAULIC MODEL  INVESTIGATION, 

Army  Engineer  Waterways  Experiment  Station, 

Vicksburg,  MS.  Hydraulics  Lab. 

For  primary  bibliographic  entry  see  Field  2L. 

W88-00828 


ESTIMATIONS  OF  STORM  RUNOFF  AND 
SEDIMENT  YIELD  FOR  SELECTED  SMALL 
DAM  SITES  IN  KWAZULU, 

Natal    Univ.,    Pietermaritzburg    (South    Africa). 

Dept.  of  Agricultural  Engineering. 

For  primary  bibliographic  entry  see  Field  2E. 

W88-O0829 


PROCEDURES  FOR  PREDICTION  OF  CON- 
SOLIDATION IN  SOFT  FINE-GRAINED 
DREDGED  MATERIAL, 

Army  Engineer  Waterways  Experiment  Station, 

Vicksburg,  MS.  Geotechnical  Lab. 

For  primary   bibliographic   entry   see   Field   8D. 

W88-00838 


ENGINEERING  GEOLOGY  AND  GEOMOR- 
PHOLOGY  OF  STREAMBANK  EROSION: 
REPORT  3,  THE  APPLICATION  OF  WATER- 
BORNE  GEOPHYSICAL  TECHNIQUES  IN 
FLUVIAL  ENVHIONMENTS, 
Army  Engineer  Waterways  Experiment  Station, 
Vicksburg,  MS.  Geotechnical  Lab. 
J.  R.  May. 

Technical  Report  GL-79-7,  February  1982.  239  p, 
122  fig,  28  ref. 

Descriptors:  *Bank  erosion,  *Rivers,  *Stream  ero- 
sion, 'Acoustics,  'Geophysics,  'Seismology, 
•Sonar,  Hydraulic  equipment,  Erosion,  Hydraulic 
machinery,  Streams,  Physical  properties,  Channel 
erosion,  Geology,  Seismic  properties. 

The  performance,  application,  and  capability  of 
selected  waterborne  acoustic  profiling  systems  for 
streambank  erosion  studies  in  fluvial  environments 
were  evaluated  on  areas  of  the  White  River, 
Lower  and  Middle  Mississippi  River,  Missouri 
River,  and  the  Ohio  River.  The  application  of 
continuous  seismic  reflection  profiling  (CSRP)  and 
side-scanning  sonar  systems  revealed  that  the  state 
of  the  art  of  these  systems  is  sufficiently  developed 
for  application  to  streambank  erosion  studies,  as 
well  as  other  engineering,  geologic,  hydrologic, 
and  hydraulic  investigations  in  the  fluvial  environ- 
ment. The  CSRP  method  allows  detection  and 
identification  of  stratigraphic  and  structural  geolo- 
gy, and  to  a  lesser  extent,  lithologic  features  on  and 
below  the  channel  bottom.  CSRP  systems  were 
found  to  be  well  suited  for  locating  bedrock  below 
the  channel  bottom.  Side-scanning  sonar  systems 
are  useful  in  determining  overall  channel  bottom 
characteristics  as  well  as  natural  and  man-made 
features.  CSRP  and  side-scanning  sonar  systems 
can  be  successfully  applied  for  periodic  routine  or 
special  purpose  monitoring.  Acoustic  profiling  sur- 
veys can  be  significant  where  streambank  erosion, 
subaqueous  failures,  or  other  adverse  fluvial  condi- 
tions are  persistently  active  or  have  been  intermit- 
tently active  historically.  (Geiger-PTT) 
W88-00849 


NEWBURYPORT  HARBOR,  MASSACHU- 
SETTS, REPORT  2:  DESIGN  FOR  HYDRO- 
DYNAMICS, SALINITY,  AND  SEDIMENTA- 
TION; HYDRAULIC  MODEL  INVESTIGA- 
TION, 

Army  Engineer  Waterways  Experiment  Station, 
Vicksburg,  MS.  Hydraulics  Lab. 
For  primary  bibliographic  entry  see  Field  8B. 
W88-00855 


ATCHAFALAYA  RIVER  DELTA,  REPORT  10: 
WAVE  HINDCASTS;  MAIN  TEXT  AND  AP- 
PENDICES A  AND  B, 

Coastal  Engineering  Research  Center,  Vicksburg, 

MS. 

For  primary  bibliographic  entry  see  Field  2L. 

W88-00860 


ELEMENTAL  COMPOSITION  OF  SUSPEND- 
ED PARTICULATE  MATTER  IN  THE  LOWER 
DUWAMISH  RIVER  AND  ELLIOT  BAY, 
WASHINGTON, 

National  Oceanic  and  Atmospheric  Administra- 
tion, Seattle,  WA.  Pacific  Marine  Environmental 
Lab. 

For  primary  bibliographic  entry  see  Field  5B. 
W88-00876 
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HYDROGEOLOGY  AND  GEOCHEMISTRY  OF 
THE  OGALLALA  AQUIFER,  SOUTHERN 
HIGH  PLAINS, 

Texas  Univ.  at  Austin.  Bureau  of  Economic  Geol- 
ogy. 

For  primary  bibliographic  entry  see  Field  2F. 
W88-00005 


CARBON-14  DATING  OF  SOME  HOT  SPRING 
WATERS  FROM  THE  EASTERN  PYRENEES 
(SOUTHERN  FRANCE)  (MESURES  DE  C-14 
DANS  QUELQUES  EAUX  THERMALES  DES 
PYRENEES-ORIENT  ALES), 
Ecole  Nationale  Superieure  de  Geologie  Appli- 
quee  et  de  Prospection  Miniere,  Nancy  (France). 
For  primary  bibliographic  entry  see  Field  2F. 
W88-00049 


MODELS  FOR  THE  DISSOLUTION  OF  CAR- 
BONATE ROCKS  AND  THE  C-13/C-12  EVOLU- 
TION OF  CARBONATE  GROUND  WATERS 
(MODELLE  DER  KALK-AUFLOESUNG  UND 
C-13/C-12-ENTWICKLUNG  VON  KARBONAT- 
GRUNDWAESSERN), 

Gesellschaft  fuer  Strahlen-  und  Umweltforschung 
m.b.H.,  Neuherberg  bei  Munich  (Germany,  F.R.). 
Inst,  fuer  Radiohydrometrie. 
K.  W.  Schaefer,  and  E.  Usdowski. 
Zeitschrift  fuer  Wasser-  und  Abwasser  Forschung 
ZWABAQ,  Vol.  20,  No.  2,  p  69-81,  June  1987.  15 
fig,  28  ref. 

Descriptors:  'Karst  hydrology,  'Geochemistry, 
•Carbonates,  'Carbonate  rocks,  'Carbon  cycle, 
'Soil  gases,  'Carbon  radioisotopes,  'Air  pollution 
effects,  Acid  rain,  Groundwater,  Chemical  reac- 
tions, Sulfuric  acid,  Carbon  dioxide,  Sulfates, 
Sulfur  compounds. 

The  subsurface  dissolution  of  carbonate  rocks  is 
essentially  controlled  by  dissolved  biogenic  C02, 
and  occurs  in  hydrogeochemical  systems  which 
stand  between  two  limiting  cases.  In  industrial 
areas  an  additional  dissolution  by  dissolved  sulfur 
oxides  from  atmospheric  pollution  may  occur.  A 
model  of  these  processes  requires  data  on  the  com- 
position of  groundwater  with  respect  to  its  major 
components  as  well  as  data  on  the  stable  carbon 
isotopes  of  the  dissolved  carbonate,  the  carbonate 
rocks,  and  the  soil  C02  in  the  recharge  area.  It  is 
further  necessary  to  determine  the  quantities  of  the 
dissolved  sulfate  of  geogenic  and  anthropogenic 
origin.  The  formal  treatment  of  quantitative  model 
considerations  for  various  hydrogeochemical  situa- 
tions was  deduced  using  the  system  CaC03-C02- 
S03-H20.  (Author's  abstract) 
W88-00068 


DEPOSITION  BOTH  WET  AND  DRY. 

For  primary  bibliographic  entry  see  Field  5B. 
W88-00222 


COMPARISON  OF  WET  DEPOSITION  COM- 
POSITION AT  COASTAL  AND  INLAND  SITES 
IN  EAST-CENTRAL  FLORIDA, 

University  of  Central  Florida,  Orlando.  Dept.  of 

Chemistry. 

For  primary  bibliographic  entry  see  Field  5B. 

W88-00226 


NATURE  OF  PRECIPITATION  AND  ATMOS- 
PHERIC PARTICULATES  IN  CENTRAL  AND 
NORTHERN  NEW  MEXICO, 

New   Mexico   Inst,   of  Mining   and   Technology, 


WATER  CYCLE— Field  2 
Chemical  Processes — Group  2K 

Socorro.  Dept.  of  Chemistry. 

For  primary  bibliographic  entry  see  Field  5B. 

W88-00227 


OSCAR  EXPERIMENT, 

Battelle  Pacific  Northwest  Labs.,  Richland,  WA. 
For  primary  bibliographic  entry  see  Field  5B. 
W88-00228 


SOLUBILITY    OF    METAL    IONS    IN    RAIN- 
WATER, 

Illinois  State  Water  Survey  Div.,  Champaign.  At- 
mospheric Chemistry  Section. 
For  primary  bibliographic  entry  see  Field  5B. 
W88-00229 


CALCIUM  CARBONATE  PRECIPITATION  IN 
RESERVOIRS, 

Arizona  Univ.,  Tucson.  Dept.  of  Soils,  Water  and 
Engineering. 

G.  R.  Dutt,  and  D.  M.  Hendricks. 
IN:  Aquatic  Resources  Management  of  the  Colora- 
do River  Ecosystem:  Proceedings  of  the  1981 
Symposium  on  the  Aquatic  Resources  Manage- 
ment of  the  Colorado  River  Ecosystem,  November 
16-18,  1981,  Las  Vegas,  NV.  Ann  Arbor  Science, 
Ann  Arbor,  MI.  1983.  p  475-490,  14  fig,  4  tab,  6 
ref. 

Descriptors:  'Chemical  precipitation,  'Calcite, 
'Calcium  carbonate,  'Reservoirs,  Geochemistry, 
Solubility,  Aragonite. 

Calcite  precipitation  was  studied  by  immersing 
polyethylene  bags  filled  with  varying  concentra- 
tions of  calcium  for  up  to  26  days  in  synthetic  Lake 
Powell  water.  Original  concentrations  of  calcium 
were  0  to  about  350  ppm.  Calcite  was  identified  in 
several  of  the  bags  and  aragonite  in  one  sample.  It 
was  concluded  that  lake  water  can  become  super- 
saturated so  that  aragonite  precipitates  and  eventu- 
ally decays  to  form  calcite.  A  buoy  for  measuring 
precipitation  in  the  field  was  developed  and  tested. 
(See  also  W86-02484)  (Cassar-PTT) 
W88-00361 


NATURAL  SALINITY  REMOVAL  IN  MAIN- 
STEM  RESERVOIR:  MECHANISMS,  OCCUR- 
RENCE, AND  WATER  RESOURCES  IMPACTS, 

Utah  Water  Research  Lab.,  Logan. 
J.  J.  Messer,  E.  K.  Israelsen,  and  V.  D.  Adams. 
IN:  Aquatic  Resources  Management  of  the  Colora- 
do River  Ecosystem:  Proceedings  of  the  1981 
Symposium  on  the  Aquatic  Resources  Manage- 
ment of  the  Colorado  River  Ecosystem,  November 
16-18,  1981,  Las  Vegas,  NV.  Ann  Arbor  Science, 
Ann  Arbor,  MI.  1983.  p  491-515,  3  fig,  6  tab,  38 
ref. 

Descriptors:  'Chemical  precipitation,  'Geochemis- 
try, 'Water  quality  control,  'Calcite,  'Calcium 
carbonate,  'Salinity,  'Reservoirs,  Nutrients,  Water 
temperature,  Coagulation,  Temperature,  Photosyn- 
thesis, Dissolved  solids,  Colorado  River,  Lake 
Powell,  Lake  Mead,  Bighorn  Lake,  Oneida  Nar- 
rows Reservoir,  Flaming  Gorge  Reservoir, 
Canyon  Reservoir,  Water  management. 

Salinity  is  removed  from  surface  waters  in  transit 
through  reservoirs  by  precipitation,  coprecipita- 
tion,  coagulation,  and  bioassimilation.  Calcite  pre- 
cipitation driven  by  pH  increases  from  photosyn- 
thesis or  by  increasing  temperature  appears  to  be 
the  most  important  salinity  removal  mechanism. 
This  is  probably  more  important  in  the  newer 
Flaming  Gorge  and  Lake  Powell  reservoirs  than  in 
the  older  Lake  Mead.  Although  calcium  carbonate 
removal  can  reduce  damages  from  corrosion  of 
pipes  and  boilers,  it  may  aggravate  conditions  in 
agricultural  regions.  Removal  of  calcium  without 
removal  of  sodium  increases  the  exchangeable 
sodium  percentage,  harming  soil  structure.  Promis- 
ing methods  of  calcite  removal  include  maintaining 
a  high  pH  through  increased  photosynthesis  and 
maintaining  a  high  surface  temperature  through 
hypolimnetic  releases.  However,  these  tactics  have 
far-reaching  and  competing  effects  on  temperature 
and     nutrient    dynamics.     A    desirable    removal 
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method  may  be  reducing  the  concentration  of  nat- 
ural phenolic  organic  compounds  that  inhibit  cal- 
cite  precipitation.  (See  also  W86-02484)  (Cassar- 
PTT) 
W88-00362 


CHEMISTRY  OF  PARTICLES. 

For  primary  bibliographic  entry  see  Field  5B. 
W88-00371 


THERMODYNAMIC  EQUILIBRIUM  PROP- 
ERTIES OF  AQUEOUS  SOLUTIONS  OF  NI- 
TRATE, SULFATE  AND  AMMONIUM, 

Exxon  Research  and  Engineering  Co.,  Florham 

Park,  NJ. 

For  primary  bibliographic  entry  see  Field  5B. 

W88-00372 


ACIDIC  AEROSOLS:  OXYGEN-18  STUDIES  OF 
FORMATION  AND  INFRARED  STUDIES  OF 
OCCURRENCE  AND  NEUTRALIZATION, 

Argonne  National  Lab.,  IL.  Chemical  Technology 

Div. 

For  primary  bibliographic  entry  see  Field  5B. 

W88-00373 


STUDIES  OF  SULFUR  DIOXIDE  AND  NITRO- 
GEN REACTIONS  IN  HAZE  AND  CLOUD, 

Nevada  Univ.  System,  Reno.  Desert  Research  Inst. 
For  primary  bibliographic  entry  see  Field  5B. 
W88-00374 


OBSERVATIONS  ON  ACID  PARTICLES  AND 
DROPLETS  FN  THE  ATMOSPHERE, 

Deutscher    Wetterdienst,     Hamburg     (Germany, 
F.R.).  Meteorologisches  Observatorium. 
For  primary  bibliographic  entry  see  Field  5B. 
W88-00375 


ACIDIFICATION  OF  RAIN  BY  OXIDATION 
OF  DISSOLVED  SULFUR  DIOXIDE  AND  AD- 
SORPTION OF  NITRIC  ACH), 

Environmental  Protection  Agency,  Research  Tri- 
angle Park,  NC. 

For  primary  bibliographic  entry  see  Field  5B. 
W88-00376 


SOLUBILITY  OF  ATMOSPHERIC  PARTICU- 
LATE MATTER, 

Clemson  Univ.,  SC.  Dept.  of  Environmental  Sys- 
tems Engineering. 

For  primary  bibliographic  entry  see  Field  5B. 
W88-00377 


SOLUTION-MINERAL  EQUILIBRIA  IN  THE 
STAMPRIET  ARTESIAN  BASIN, 

National  Inst,  for  Water  Research,  Bellville  (South 

Africa).  Cape  Regional  Lab. 

G.  Tredoux. 

IN:  Ground  Water  82:  Programme  and  Extended 

Abstracts,  1982.  p  127-133,  2  fig,  7  ref. 

Descriptors:  *Geochemistry,  *  Water  quality,  Con- 
fined aquifers,  South  Africa,  Montmonllonite,  Cal- 
cite,  Kaolinite,  Stampriet  Basin,  Silica,  Chemical 
equilibrium,  Aquifer  characteristics,  Geohydro- 
logy,  Minerals. 

Mineral-water  stability  diagrams  were  constructed 
for  the  Stampriet  Artesian  Basin,  South  Africa. 
The  water  in  all  three  aquifers  tends  to  be  in 
equilibrium  with  kaolinite.  Some  of  the  water  in 
the  Kalahari  beds  seems  to  be  in  equilibrium  with 
montmonllonite.  Both  illite  and  kaolinite  are 
present  in  the  sediments  of  the  Karoo  Succession. 
Although  illite  has  a  pronounced  effect  on  the 
potassium  concentration,  kaolinite  seems  to  be  con- 
trolling the  hydrochemistry.  Water  in  the  Kalk- 
rand  basalt  displays  a  distinct  chemical  relationship 
with  montmonllonite.  All  groundwaters  in  the 
aquifers  are  saturated  with  respect  to  calcite.  (See 
alv,  W88-00373)  (Cassar-PTT) 
WM-fl0399 


CHARACTERIZATION  OF  CLIMAX  GRANITE 
GROUND  WATER, 

Lawrence  Livermore  National  Lab.,  CA. 
D.  Isherwood,  J.  Harrar,  and  E.  Raber. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  DE83-001916. 
Price  codes:  A05  in  paper  copy,  A01  in  microfiche. 
UCRL-53309,  UC-70,  July  1982.  94  p,  9  fig,  8  tab, 
22  ref,  2  append. 

Descriptors:  •Geochemistry,  'Chemical  proper- 
ties, 'Groundwater,  'Radioactive  waste  disposal, 
Granite,  Climax  groundwater,  Nevada  Test  Site, 
Dissolved  solids,  Uranium. 

To  evaluate  the  potential  of  granite  as  a  host  rock 
for  a  nuclear  waste  repository,  Climax  granite 
groundwater  obtained  from  five  locations  at  the 
Nevada  Test  Site  was  characterized.  Contrary  to 
commonly  held  views  on  the  nature  of  deep  granit- 
ic groundwaters,  Climax  water  was  neither  dilute 
nor  in  equilibrium  with  the  granite.  Concentrations 
of  total  dissolved  solids  were  high,  1200  to  2160 
mg/L,  (sodium,  56-250  mg/L;  calcium,  114-283 
mg/L;  sulfate,  325-1060  mg/L).  Uranium  levels 
were  high  in  two  samples  (1.8  and  18.5  mg/L)  and 
below  the  detection  level  in  the  other  three  sam- 
ples. pH  was  7.3-8.2.  The  wide  differences  in  com- 
position between  samples  suggest  that  the  samples 
came  from  different  and  independent  fracture  sys- 
tems. However,  sodium  concentrations  tended  to 
increase  with  depth  as  calcium  and  magnesium 
concentrations  decreased.  With  the  two  samples 
tested,  waters  appeared  to  be  less  oxidizing  with 
depth  (+410  mV  at  420  m  below  the  surface  and 
+  86  mV  at  565  m).  Isotopic  analyses  showed  that 
the  waters  are  of  meteoric  origin.  Sulfate  probably 
originated  from  pyrite.  Computer  analysis  indicat- 
ed that  the  waters  were  not  in  equilibrium  with  the 
total  mineral  assemblage  but  supersaturated  with 
respect  to  calcite,  quartz,  kaolinite,  muscovite,  K- 
feldspar,  and  others.  The  heterogeneity  and  unusu- 
al character  of  the  groundwater  at  this  site  show 
the  necessity  for  more  extensive  testing  to  properly 
characterize  the  geochemical  environment. 
(Cassar-PTT) 
W88-00481 


PHYSICS  AND  CHEMISTRY  OF  ACID  PRE- 
CIPITATION, 

SRI  International,  Menlo  Park,  CA. 

For  primary  bibliographic  entry  see  Field  5B. 

W88-00485 


CHROMIUM  VALENCY  RESPONSE  AND  EN- 
VIRONMENTAL FATE  IN  THREE-PHASE 
AQUATIC  MICROCOSMS, 

Connecticut  Univ.,  Storrs.  Inst,  of  Water  Re- 
sources. 

For  primary  bibliographic  entry  see  Field  5B. 
W88-00547 


ISOTOPIC,  CHEMICAL  AND  DISSOLVED 
GAS  CONCENTRATIONS  IN  GROUNDWATER 
NEAR  BEAUFORT  WEST, 

National  Physical  Research  Lab.,  Pretoria  (South 

Africa). 

For  primary  bibliographic  entry  see  Field  2F. 

W88-00947 
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TEMPORAL  CHANGES  IN  LITTORAL  MEIO- 
FAUNA  FROM  THE  HUNTER  RIVER  ESTU- 
ARY, 

Australian  National  Univ.,  Canberra.  Dept.  of  Zo- 
ology. 

M.  Hodda,  and  W.  L.  Nicholas. 
Australian  Journal   Marine  Freshwater  Research 
AJMFA4,  Vol.  37,  No.  6,  p  729-741,  1986.  3  fig,  4 
tab,  18  ref. 

Descriptors:  'Estuarine  environment,  'Nematodes, 
•Copepods,  'Australia,  Hunter  river  estuary, 
Meiofauna,  Littoral  environment,  Temporal  distri- 
bution, Seasonal  variation. 

The  fluctuations  in  the  densities  of  meiofaunal 
nematodes  and  copepods  from  seven  sites  on  the 


Hunter  River  estuary  over  one  year  are  described. 
There  were  no  consistent  patterns  of  change  in 
either  the  densities  of  any  copepod  genus  or  total 
number  of  copepods.  There  were  large  fluctuations 
in  the  total  number  of  nematodes  at  the  various 
sites  throughout  the  year,  but  a  consistent  pattern 
applicable  to  all  sites  was  lacking.  A  few  species  of 
nematode,  mostly  epistrate  feeders,  each  showed 
consistent  changes  in  density  at  all  sites  over  the 
year,  but  most  epistrate  feeders  did  not.  The  densi- 
ty of  most  species  changed  during  the  year,  but 
these  changes  could  not  be  consistently  related  to 
the  seasons,  and  it  is  suggested  that  non-seasonal 
environmental  changes  are  of  greater  significance. 
These  findings  contrast  with  those  made  on  estu- 
aries in  other  parts  of  the  world,  probably  as  the 
result  of  the  presence  of  mangroves  and  the  mild 
climate.  The  densities  of  a  few  species  of  nematode 
did  not  change  throughout  the  year,  and  the  total 
density  of  nematodes  and  copepods  was  strongly 
influenced  by  the  height  above  low  tide  mark,  with 
greatest  numbers  close  to  the  low  tide  mark.  (Au- 
thor's abstract) 
W88-00001 


DISTRIBUTION  AND  COMMUNITY  STRUC- 
TURE OF  THE  BENTHIC  FAUNA  OF  THE 
NORTH  SHORE  OF  THE  GULF  OF  ST.  LAW- 
RENCE DESCRIBED  BY  NUMERICAL  METH- 
ODS OF  CLASSIFICATION  AND  ORDINA- 
TION, 

McGill  Univ.,  Montreal  (Quebec).  Inst,  of  Ocean- 
ography. 

For  primary  bibliographic  entry  see  Field  2H. 
W88-00047 


ELEMENTARY  CHEMICAL  COMPOSITION 
(C,  H,  N)  AND  ENERGY  EQUIVALENT  OF 
ACARTIA  CLAUSI  (CRUSTACEA:  COPE- 
PODA),  AN  FMPORTANT  SPECDZS  FN  THE 
BIOENERGETICS  OF  THE  COASTAL  ECO- 
SYSTEMS OF  THE  NORTHWEST  MEDITER- 
RANEAN (coMPOsrnoN  chtmique  ele- 

MENTAIRE  (C,  H,  N)  ET  EQUIVALENT  ENER- 
GIE  D' ACARTIA  CLAUSI  (CRUSTACEA:  CO- 
PEPODA),  ESPECE  FMPORTANTE  DANS  LA 
BIOENERGETIQUE  DES  ECOSYSTEMES  CO- 
TIERS  DE  MEDTTERRANEE  NORD-OCCI- 
DENTALE), 

Centre  d'Oceanologie  de  Marseille  (France). 
For  primary  bibliographic  entry  see  Field  5C. 
W88-00048 


SIMULATION  OF  SALTMARSH  WATER 
COLUMN  DYNAMICS, 

South  Carolina  Univ.,  Columbia.  Belle  W.  Baruch 
Inst,  for  Marine  Biology  and  Coastal  Research. 
D.  L.  Childers,  and  H.  N.  McKellar. 
Ecological  Modelling  ECMODT,  Vol.  36,  No.  3/ 
4,  p  211-238,  May  1987.  7  fig,  3  tab,  85  ref.  NSF 
Grant  No.  BSR-8012165. 

Descriptors:  'Model  studies,  'Simulation,  'Organ- 
ic carbon,  'Nitrogen,  'Water  exchange,  'Salt 
marshes,  Wetlands,  Estuaries,  Tidal  rivers,  Coastal 
marshes,  Model  studies,  Nitrogen  cycle,  Detritus, 
Oysters,  Coasts,  Plankton,  Dynamics. 

A  deterministic  model  of  water  column  dynamics 
in  saltmarsh  tidal  creeks  focuses  mainly  on  mecha- 
nisms of  carbon  and  nitrogen  cycling  within  the 
water.  The  model  includes  biotic  interactions 
among  phytoplankton,  zooplankton,  dissolved  in- 
organic nitrogen,  detritus,  and  dissolved  organics. 
The  model  also  examines  the  effects  of  tidal  ex- 
change with  the  nearshore  coastal  ocean.  In  simu- 
lation experiments,  the  model  isolates  the  water 
column  submodel  from  simulated  vegetated  marsh 
surface,  oyster  reefs,  and  subtidal  benthos.  By  com- 
paring simulation  results  with  field  data  from  the 
North  Inlet  saltmarsh  (Georgetown  County,  SC), 
the  relative  importance  of  water  column  processes 
in  controlling  seasonal  changes  observed  in  the 
tidal  creeks  was  examined.  Results  suggest  that  for 
the  components  with  rapid  biotic  turnover  rates 
(phytoplankton  and  dissolved  inorganic  nitrogen) 
much  of  the  observed  seasonal  pattern  is  controlled 
by  internal  cycling  within  the  water  column 
(planktonic  productivity,  nutrient  uptake  and  re- 
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mineralization).  For  components  with  slower  turn- 
over rates  (zooplankton,  detritus,  and  dissolved 
organic  matter),  tidal  exchange  with  the  coastal 
ocean  plays  a  larger  role  in  controlling  seasonal 
variability.  The  model  accounts  for  less  of  the 
observed  variability  in  detritus  and  dissolved  or- 
ganic matter  suggesting  the  seasonal  importance  of 
upland  runoff  and  exchanges  with  other  marsh 
subsystems  in  controlling  concentrations  in  tidal 
creeks.  (Author's  abstract) 
W88-00058 


ROLE  OF  HYDRODYNAMICS  IN  RECRUIT- 
MENT, GROWTH,  AND  SURVIVAL  OF  ARGO- 
PECTEN  IRRADIANS  (L.)  AND  ANOMIA  SIM- 
PLEX (D'ORBIGNY)  WITHIN  EELGRASS 
MEADOWS, 

Skidaway  Inst,  of  Oceanography,  Savannah,  GA. 
J.  E.  Eckman. 

Journal  of  Experimental  Marine  Biology  and  Ecol- 
ogy, JEMBAM,  Vol.  106,  No.  2,  p  165-191,  1987.  8 
fig,  6  tab,  47  ref. 

Descriptors:  *Mollusks,  'Invertebrates,  'Shellfish, 
•Hydrodynamics,  Growth,  Recruitment,  Ecology, 
Scallops,  Bay  scallops,  Littoral  environment,  Eel- 
grass,  New  York,  Sea  water. 

Larvae  of  the  bay  scallop  Argopecten  irradians 
(L.)  and  the  common  jingle  Anomia  simplex 
(D'Orbigny)  use  byssal  threads  to  settle  onto 
blades  of  eelgrass  Zostera  marina  (L.)  and  other 
elevated  substrata.  A  2-yr  study  of  the  role  of 
hydrodynamics  in  recruitment  of  these  bivalves 
into  eelgrass  meadows,  and  in  their  subsequent 
growth  and  survival  as  juveniles,  was  conducted  in 
Northwest  Harbour,  New  York.  Sea-water  flux 
through  the  meadow  varied  significantly  among 
sites  and  depended  on  the  numerical  density  of 
eelgrass  sprouts.  Recruitment  of  both  bivalves 
varied  significantly  among  sites  in  a  similar 
manner,  indicating  that  hydrodynamics  in  eelgrass 
meadows  strongly  affects  bivalve  recruitment.  Re- 
sults from  experimental  deployments  of  two  types 
of  substrata  indicate  that  hydrodynamics  in  eel- 
grass meadows  exerts  a  stronger  influence  on  bi- 
valve recruitment  than  does  either  interblade  abra- 
sion or  possible  differences  among  sites  in  the 
nature  of  the  blade  substratum.  In  one  of  the  two 
study  years,  hydrodynamics  in  eelgrass  meadows 
influenced  growth  and  survival  of  Argopectem 
following  settlement.  Abundances  and  growth  of 
Anomia  following  settlement  appeared  unaffected 
by  hydrodynamics.  Several  lines  of  evidence  sug- 
gest that  predation  is  less  important  than  hydro- 
dynamics in  determining  abundances  of  recruits 
and  early  juvenile  stages  of  these  bivalves.  (Au- 
thor's abstract) 
W88-00111 


LOSS  OF  COASTAL  GRAZING  MARSHES  IN 
SOUTH  AND  EAST  ENGLAND,  WITH  SPE- 
CIAL REFERENCE  TO  EAST  ESSEX,  ENG- 
LAND, 

Royal  Society  for  the  Protection  of  Birds,  Sandy 

(England). 

For  primary  bibliographic  entry  see  Field  4C. 

W88-00112 


CHEMICAL  SURVEY  OF  THE  MISSISSIPPI 
ESTUARY, 

Harvard  Univ.,  Cambridge,  MA.  Dept.  of  Earth 

and  Planetary  Sciences. 

L.  E.  Fox,  F.  Lipschultz,  L.  Kerkhof,  and  S.  C. 

Wofsy. 

Estuaries  ESTUDO,  Vol.  10,  No.  1,  p  1-12,  March 

1987.  12  fig,  2  tab,  28  ref.  NSF  Grant  No.  BSR-83- 

16359,   NASA   Grant   NO.   NSG1-55,   and   EPA 

Grant  R8 10219-01-0. 

Descriptors:  'Estuaries,  'Path  of  pollutants,  'Fate 
of  pollutants,  'Chemical  analysis,  'Mississippi  estu- 
ary, Water  analysis,  Salinity,  Hydrogen  ion  con- 
centration, Inorganic  compounds,  Nitrogen  com- 
pounds, Bottom  sediments,  Chlorophyll  a. 

A  'snap  shot'  survey  of  the  Mississippi  estuary  was 
made  during  a  period  of  low  river  discharge,  when 
the  estuarine  mixing  zone  was  within  the  deltaic 
channels.  Concentrations  of  H(+),  Ca(2  +  ),  inor- 


ganic phosphorus  and  inorganic  carbon  suggest 
that  the  waters  of  the  river  and  the  low  salinity 
(<5%)  portion  of  the  estuary  are  near  saturation 
with  respect  to  calcite  and  sedimentary  calcium 
phosphate.  An  input  of  oxidized  nitrogen  species 
and  N02  was  observed  in  the  estuary  between  0 
and  4%  salinity.  The  concentrations  of  dissolved 
NH4(-|-)  and  02,  over  most  of  the  estuary,  ap- 
peared to  be  influenced  by  decomposition  of  ter- 
restrial organic  matter  in  bottom  sediments.  The 
estuarine  bottom  also  appears  to  be  a  source  of 
CH4  which  has  been  suggested  to  originate  from 
petroleum  shipping  and  refining  operations.  Estua- 
rine mixing  with  offshore  Gulf  waters  was  the 
dominant  influence  on  distributions  of  dissolved 
species  over  most  of  the  estuary  (i.e.,  from  salini- 
ties >5%).  The  phytoplankton  abundance  (meas- 
ured as  chlorophyll  a)  increased  as  the  depth  of  the 
mixed  layer  decreased  in  a  manner  consistent  with 
that  expected  for  a  light-limited  ecosystem.  Fluxes 
of  N03(-)  +  N02(-)  and  soluble  inorganic  phos- 
phorus to  the  Gulf  of  Mexico  were  estimated  to  be 
3400  plus  or  minus  200  grams  N/second  and  1900 
plus  or  minus  200  grams  P/second,  respectively,  at 
the  time  of  this  study.  (Author's  abstract) 
W88-00133 


ROLE  OF  STRATIFICATION  EN  THE  DEOXY- 
GENATION  OF  MOBILE  BAY  AND  ADJA- 
CENT SHELF  BOTTOM  WATERS, 

Louisiana   State   Univ.,    Baton   Rouge.    Dept.    of 

Marine  Science. 

R.  E.  Turner,  W.  W.  Schroeder,  and  W.  J. 

Wiseman. 

Estuaries   ESTUDO,    Vol.    10,    No.    1,   p    13-19, 

March  1987.  8  fig,  1  tab,  31  ref. 

Descriptors:  'Oxygen  depletion,  'Density  stratifi- 
cation, 'Coastal  waters,  'Shallow  water,  'Mobile 
Bay,  Alabama,  Bottom  water,  Stratification,  De- 
pletion, Oxygen,  Wind  velocity. 

Oxygen  depletion  in  the  shallow  bottom  waters  of 
Mobile  Bay,  Alabama,  and  in  adjacent  nearshore 
and  continental  shelf  waters,  is  directly  related  to 
the  intensity  of  water  column  stratification.  Low 
wind  speeds  are  coincidental  with  the  onset  of 
water  stratification  and  the  occurrence  of  hypoxic 
events.  Hourly,  daily,  and  seasonal  changes  in  the 
relationship  between  percent  oxygen  saturation  or 
oxygen  concentration  in  the  bottom  waters  and 
surface-bottom  density  differences  indicate  that  the 
oxidized  materials  are  recently  formed  and  not 
relic  or  overwintering  carbon  sources.  The  influ- 
ence of  density  structure  (water  column  stratifica- 
tion) in  other  oxygen-depleted  coastal  water 
masses  (Chesapeake  Bay,  coastal  Louisiana,  and 
coastal  Brittany  in  France)  is  compared  to  Mobile 
Bay.  The  slope  of  the  difference  in  oxygen  concen- 
tration vs  the  difference  in  density  in  the  Chesa- 
peake Bay  was  three  times  higher  compared  to  that 
from  similar  depths  in  the  Mobile  Bay  area.  The 
reasons  for  this  difference  are  not  known  but  may 
be  due  to  differences  in  deep  water  residence  time. 
The  slope  off  the  Brittany  coast  was  the  same  as 
for  the  Mobile  Bay  area.  (Wood-PTT) 
W88-00134 


DEVELOPMENT  OF  A  TIDAL  MARSH  EN  A 
NEW  ENGLAND  RrVER  VALLEY, 

Connecticut  Coll.,  New  London.  Dept.  of  Botany. 
R.  A.  Orson,  R.  S.  Warren,  and  W.  A.  Niering. 
Estuaries   ESTUDO,    Vol.    10,    No.    1,   p   20-27, 
March  1987.  4  fig,  28  ref. 

Descriptors:  'Tidal  marshes,  'Salt  marshes, 
'Vegetation  establishment,  'Vegetation,  'New 
England,  Connecticut,  Marshes,  Salinity,  Peat,  Es- 
tuaries, Estuarine  environment,  Grasses. 

A  model  for  the  geomorphic  and  vegetation  devel- 
opment of  a  river  valley  tidal  marsh  in  southern 
New  England  (Connecticut)  is  based  on  both  the 
species  composition  of  roots  and  rhizomes  and  on 
the  mineralogic  sediments  preserved  in  peat.  The 
maximum  depth  of  salt  marsh  peat  is  3.8  m  and  in 
the  deepest  areas  this  can  overlie  up  to  1.9  m  of 
fresh  to  brackish  water  peat.  Based  on  a  radiocar- 
bon date  of  3670  plus  or  minus  140  years  before  the 
present  (B.P.)  for  basal  peat  at  a  depth  of  4.0  m, 
vertical  accretion  rates  have  averaged  about  1.1 
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mm/year.  Salt  marsh  formation  began  in  response 
to  rising  sea  level  3800-4000  years  B.P.,  as  brackish 
marshes,  dominated  by  bulrush  (Scirpus  sp.),  re- 
placed freshwater  wetlands  along  stream  and  river 
channels.  Gradually  salt  marsh  vegetation  devel- 
oped over  submerging  brackish  marshes,  adjacent 
uplands,  and  accreting  tidal  flats.  By  3000  years 
B.P.  the  lower  estuary  was  tidal,  with  sufficient 
salinity  for  salt  marsh  to  dominate  most  wetlands. 
Spikegrass  (Distichlis  spicata)  was  an  important 
early  colonizer  in  salt  marsh  formation  and  its  role 
in  marsh  development  has  not  been  documented 
previously.  Blackgrass  (Juncus  gerardi),  currently 
a  typical  upper  border  species,  appears  in  the  peat 
record  relatively  recently,  perhaps  within  the  last 
few  centuries.  In  contrast,  reed  (Phragmites  austra- 
lis)  has  been  present  for  at  least  3500  years.  The 
dominance  of  reed  along  the  upper  border  today, 
however,  appears  to  be  a  relatively  recent  phe- 
nomenon. (Author's  abstract) 
W88-O0135 


CONTRIBUTION  OF  ESTUARIES  TO  COM- 
MERCIAL FISHERIES  IN  TEMPERATE 
WESTERN  AUSTRALIA  AND  THE  CONCEPT 
OF  ESTUARTNE  DEPENDENCE, 

Western  Australian  Marine  Research  Labs.,  Perth. 
R.  C.  J.  Lenanton,  and  I.  C.  Potter. 
Estuaries   ESTUDO,    Vol.    10,    No.    1,   p   28-35, 
March  1987.  1  fig,  3  tab,  44  ref. 

Descriptors:  'Estuaries,  'Estuarine  fisheries, 
'Commercial  fishing,  Sport  fishing,  Finfish,  Fish- 
eries, Western  Australia,  Crustaceans,  Mollusks, 
Coastal  waters,  Economic  aspects,  Fish  harvest. 

Fisheries  catch  statistics  for  temperate  Western 
Australia  were  considered  in  conjunction  with  life 
cycle  data  to  elucidate  the  importance  of  estuaries 
to  the  commercial  and  recreational  fisheries  in  this 
region.  Between  1976  and  1984,  96  species  of  fin- 
fish,  7  species  of  crustaceans  and  12  species  of 
mollusks  contributed  to  the  large  commercial  fish- 
ery in  estuaries,  protected  coastal  areas  and  open 
marine  waters  of  temperate  Western  Australia.  The 
mean  annual  weight  and  monetary  value  (in  1984 
terms)  of  this  fishery  was  21,355  tons  and 
151,300,000  Australian  dollars.  The  contribution  of 
the  weight  (4,340  tons)  and  value  (3,700,000  Aus- 
tralian dollars)  of  the  estuarine-dependent  species 
to  the  total  fishery  was  20.3  and  2.4%,  respective- 
ly. Estuarine-dependent  marine  species  frequently 
use  protected  inshore  waters  in  temperate  Western 
Australia,  and  have  to  do  so  when  they  occur  in 
subtropical  regions  in  Western  Australia  where 
there  are  no  permanent  estuaries.  Since  virtually 
none  of  the  commercially  important  marine  species 
in  temperate  Western  Australia  can  be  considered 
to  be  entirely  dependent  on  estuaries,  and  a  similar 
conclusion  is  valid  for  many  species  of  marine 
teleosts  found  in  abundance  in  estuaries  in  temper- 
ate waters  elsewhere  in  the  world,  these  marine 
species  would  best  be  regarded  as  estuarine  oppor- 
tunists rather  than  estuarine  dependents.  (Author's 
abstract) 
W88-00136 


EFFECTS  OF  GRAZESG  BY  FERAL  HORSES, 
CLIPPING,  TRAMPLING,  AND  BURNING  ON 
A  GEORGIA  SALT  MARSH, 

Georgia  Univ.,  Athens.  Inst,  of  Ecology. 

M.  G.  Turner. 

Estuaries   ESTUDO,    Vol.    10,    No.    1,   p    54-60, 

March  1987.  5  fig,  3  tab,  37  ref. 

Descriptors:  'Salt  marshes,  'Horses,  'Marsh 
plants,  'Animal  populations,  Vegetation,  Georgia, 
Biomass,  Primary  productivity,  Grazing,  Cord- 
grass. 

Responses  of  smooth  cordgrass,  Spartina  alterni- 
flora,  marsh  to  combinations  of  feral  horse  grazing, 
clipping,  simulated  trampling,  and  a  late  winter 
burn  were  studied  on  Cumberland  Island  National 
Seashore,  Georgia.  Replicated  200  sq  m  plots  were 
established  and  sampled  bimonthly  from  July  1983 
to  November  1984.  Clipping  and  trampling  each 
reduced  peak  aboveground  biomass  by  20%  in 
1983  and  50%  (clipping)  and  55%  (trampling)  in 
1984.  A  March  burn  reduced  peak  aboveground 
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biomass  by  35%  in  1984.  Trampling  and  burning 
each  reduced  net  aboveground  primary  production 
(NAPP)  by  35%,  but  clipping  did  not  reduce 
NAPP.  Standing  stocks  of  live  rhizomes  were  cor- 
related with  aboveground  biomass  and  were  re- 
duced with  experimental  treatments.  Abundance  of 
the  periwinkle  snail  (Littorina  irrorata),  was  also 
reduced.  Horse  grazing  had  a  substantial  impact  on 
standing  stocks  and  NAPP  of  Spartina,  but  grazing 
was  not  uniform  throughout  the  marsh.  Moderate- 
ly grazed  plots  had  NAPP  reduced  by  25%  com- 
pared to  ungrazed  plots.  Heavily  grazed  plots  had 
extremely  low  NAPP,  and  aboveground  Spartina 
never  exceeded  40  g/sq  m  dry  mass  compared  to 
360  g/sq  m  within  enclosures.  (Author's  abstract) 
W88-O0139 


SAMPLING  ZOOPLANKTON  IN  SHALLOW 
MARSH  AND  ESTUARINE  HABITATS:  GEAR 
DESCRIPTION  AND  FIELD  TESTS, 

Florida  Medical  Entomology  Lab.,  Vero  Beach. 
For  primary  bibliographic  entry  see  Field  7B. 
W88-00140 


HABITAT  SUITABnJTY  INDEX  MODELS: 
GULF  MENHADEN, 

Gulf  Coast  Research  Lab.,  Ocean  Springs,  MS. 
J.  Y.  Christmas,  J.  T.  McBee,  R.  S.  Waller,  and  F. 
C.  Sutter. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  PB83-142513. 
Price  codes:  A03  in  paper  copy,  A01  in  microfiche. 
Report  FWS/OBS-82/10.23,  July  1982.  23  p,  2  fig, 
3  tab,  28  ref. 

Descriptors:  *Habitats,  *Fish  management,  ♦Men- 
haden, *Environmental  impact  statement,  Fish, 
Model  studies,  Fish  populations,  Marine  fisheries, 
Coastal  waters,  Estuaries,  Estuarine  fisheries,  Estu- 
arine  environment. 

The  habitat  use  information  and  habitat  suitability 
index  (HSI)  models  presented  in  this  report  on  the 
gulf  menhaden  are  intended  for  use  in  impact  as- 
sessment and  coastal  habitat  management.  Two 
models  were  developed  from  a  review  and  synthe- 
sis of  existing  data  and  are  scaled  to  produce  an 
index  of  habitat  suitability  between  0.0  (unsuitable 
habitat)  and  1.0  (optimally  suitable  habitat).  As- 
sumptions used  to  transform  habitat  use  informa- 
tion into  the  HSI  models  and  guidelines  for  model 
applications  are  described.  The  estuarine  and 
marine  HSI  models  presented  herein  are  hypoth- 
eses of  species-habitat  relationships,  not  statements 
of  proven  cause  and  effect  relationships.  The  gulf 
menhaden  is  an  estuarine-dependent  marine  species 
that  inhabits  northern  Gulf  of  Mexico  waters.  Gulf 
menhaden  spawn  from  fall  to  spring  in  marine 
waters.  Larval  menhaden  feed  on  pelagic  zoo- 
plankton  in  marine  and  estuarine  waters.  All  gulf 
menhaden  life  stages  are  most  abundant  in  salinities 
ranging  from  5  to  10  ppt.  The  models  are  designed 
to  evaluate  estuarine  and  nearshore  marine  habitats 
of  the  northern  Gulf  of  Mexico  from  Texas  to 
Florida.  The  two  HSI  models  combined  are  de- 
signed for  year-round  application.  The  three  life 
requisite  variables  of  the  models  are  water  quality, 
food,  and  cover.  The  14  habitat  variables  of  the 
models  and  the  relationships  between  variable 
values  and  the  suitability  of  estuarine  and  marine 
habitats  for  gulf  menhaden  are  described.  (Geiger- 
PTT) 
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SHIP  SIMULATION  STUDY  OF  JOHN  F. 
BALDWIN  (PHASE  ID  NAVIGATION  CHAN- 
NEL, SAN  FRANCISCO   BAY,  CALIFORNIA, 

Army  Engineer  Waterways  Experiment  Station, 

Vicksburg,  MS.  Hydraulics  Lab. 

For  primary  bibliographic  entry  see  Field  8B. 
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NORFOLK  HARBOR  AND  CHANNELS  DEEP- 
ENING STUDY;  REPORT  2:  SEDIMENTATION 
INVESTIGATION,  CHESAPEAKE  BAY  HY- 
DRAULIC MODEL  INVESTIGATION, 

Army   Engineer  Waterways  Experiment  Station, 

Vicksburg,  MS.  Hydraulics  Lab. 

R.  C.  Berger,  S.  B.  Heltzel,  R.  F.  Athow,  D.  R. 


Richards,  and  M.  J.  Trawie. 

Available  from  the  National  Technical  Information 

Service,  Springfield,  VA  22161,  as  ADA-154978. 

Price  codes:  A07  in  paper  copy,  A01  in  microfiche. 

Technical  Report  HL-83-13,  March  1985.  Report  2 

of  a  Series.  129  p,  31  fig,  2  tab,  48  plates,  25  ref, 

append. 

Descriptors:  'Norfolk  Harbor,  'Newport  News, 
Virginia,  Channels,  Model  studies,  Computer 
models,  Sedimentation,  Sediment  transport,  Chan- 
neling. 

Because  of  the  increasing  demand  for  deeper  draft 
cargo  vessels,  the  dredging  of  the  approach  chan- 
nels to  the  harbors  of  Norfolk,  and  Newport  News, 
Virginia  would  be  desirable.  Prior  to  these  chan- 
nels modifications,  however,  a  prediction  of  the 
possible  effects  on  sedimentation  was  necessary. 
The  report  presents  the  sedimentation  findings 
from  combined  physical  and  numerical  model  tests 
(hybrid  modeling)  of  deepening  the  approach 
channels  to  Norfolk  and  Newport  News.  The  tests 
included  two  separate  numerical  sediment  trans- 
port models,  which  were  referred  to  as  the  Thim- 
ble Shoal  model  and  the  Elizabeth  River  model. 
Based  on  sedimentation  results  from  the  Elizabeth 
River  numerical  model,  the  increase  in  shoaling 
caused  by  the  channel  deepening  as  proposed  will 
be  23%.  The  distribution  of  shoaled  material  will 
not  be  significantly  altered,  other  than  a  slight 
increase  in  skewness  toward  the  downstream  end. 
Based  on  sedimentation  results  from  the  Thimble 
Shoal  numerical  model,  the  increase  in  shoaling 
caused  by  channel  deepening  as  proposed  will  be 
about  20%.  The  distribution  of  shoaled  material 
will  be  slightly  altered  in  that  both  the  upper  and 
lower  channel  shoaling  peaks  which  presently  exist 
will  tend  to  migrate  even  more  toward  the  ends  of 
the  dredged  channel.  (Author's  abstract) 
W88-00828 


EROSION  CONTROL  OF  SCOUR  DURING 
CONSTRUCTION;  REPORT  8:  SUMMARY 
REPORT, 

Coastal  Engineering  Research  Center,  Vicksburg, 

MS. 

For  primary  bibliographic  entry  see  Field  8B. 
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ATCHAFALAYA  RD7ER  DELTA,  REPORT  10: 
WAVE  HINDCASTS;  MAIN  TEXT  AND  AP- 
PENDICES A  AND  B, 

Coastal  Engineering  Research  Center,  Vicksburg, 

MS. 

R.  E.  Jensen. 

Available  from  the  National  Technical  Information 

Service,  Springfield,  V A  22161,  as  ADA- 156693. 

Price  codes:  A06  in  paper  copy,  A01  in  microfiche. 

Technical  Report  HL-82-15,  March  1985.  Report 

10  of  a  Series.  108  p,  34  fig,  3  tab,  34  ref,  3  append. 

Descriptors:  'Atchafalaya  Bay,  'Louisiana,  'Shal- 
low water  spectral  wave  modeling,  'Wave  hind- 
casting,  Wave  data,  Model  studies,  Gulf  of  Mexico, 
Sediments,  Sediment  transport,  Fetch,  Wave 
growth,  Wave  action,  Wave  heights,  Waves. 

Wind  driven  water-wave  motions  in  Atchafalaya 
Bay,  Louisiana  are  thought  to  provide  the  energy 
necessary  to  place  bottom  sediments  into  suspen- 
sion where  they  can  be  transported  by  currents. 
Therefore,  quantification  of  the  wave  climate  be- 
comes a  critical  element  in  the  overall  objective  of 
an  investigation  on  predicting  the  evolution  of  the 
bay.  A  wave-measurement  system  was  deployed 
for  the  purpose  of  determining  the  wave  growth 
within  the  bay  as  a  function  of  fetch  length.  The 
program  consisted  of  deployment  of  pressure-type 
wave  gauges  at  three  sites  within  the  bay.  The  data 
thus  gathered,  plus  one  year  of  wind  data,  were 
used  to  develop  and  verify  a  wave  hindcast  model 
which  was  used  to  generate  climatological  wave 
information  for  ten  locations  in  the  bay.  The  infor- 
mation provided  by  this  study  is  an  excellent  data 
base  for  determining  the  influence  of  wave  condi- 
tions on  sediment  motion,  or  other  coastal  engi- 
neering problems,  in  Atchafalaya  Bay.  (Halterman- 
PTT) 
W88-00860 


REVERIFICATION  OF  THE  CHESAPEAKE 
BAY  MODEL;  CHESAPEAKE  BAY  HYDRAU- 
LIC MODEL  INVESTIGATION, 

Army  Engineer  Waterways  Experiment  Station, 

Vicksburg,  MS.  Hydraulics  Lab. 

M.  A.  Granat,  L.  F.  Gulbrandsen,  and  V.  R. 

Pankow. 

Available  from  the  National  Technical  Information 

Service,  Springfield,  VA  22161,  as  ADA-155486. 

Price  codes:  A14  in  paper  copy,  A01  in  microfiche. 

Technical    Report    HL-85-3,    April    1985.    Final 

Report.  288  p,  24  fig,  5  tab,  20  ref,  4  append. 

Descriptors:  'Chesapeake  Bay,  'Hydraulic  models, 
'Chesapeake  Bay  model,  'Estuaries,  Salinity, 
Tides,  Computer  models,  Model  studies,  Salinity 
currents,  Tidal  hydraulics. 

The  entire  Chesapeake  Bay  estuary,  from  the  off- 
shore Atlantic  Ocean  to  the  head  of  the  tide  for  all 
tributaries,  is  reproduced  by  an  8.6  acre  fixed-bed 
model.  Because  of  unusual  concrete  expansion, 
repair  work  was  conducted  on  the  model;  thus, 
reverification  was  required.  iJata  collected  on  the 
bay  for  use  in  reverification  included  tides,  water 
velocity,  salinity,  wind  speed  and  direction,  and 
stream-gauge  records.  Tide  and  velocity  character- 
istics were  examined  under  quasi-steady-state  con- 
ditions associated  with  a  repetitive  M2  cosine  tide 
and  a  constant,  long-term  average  freshwater  dis- 
charge and  distribution.  Salinity  was  examined 
under  more  dynamic  conditions  associated  with 
the  reproduction  of  a  12-tidal  constituent,  56-cycle 
tide  and  a  time-varying  4-year  freshwater  inflow 
hydrograph.  An  induced-mixing  bubbler  system 
was  used  to  enhance  vertical  mixing  to  reflect 
salinity  structure  resulting  from  wind-associated 
energy.  Excellent  model  reproductions  of  tide,  ve- 
locity, and  salinity  characteristics  were  demon- 
strated. (Halterman-PTT) 
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ESTUARINE  LATERALLY  AVERAGE  NUMER- 
ICAL DYNAMICS:  THE  DEVELOPMENT  AND 
TESTING  OF  ESTUARINE  BOUNDARY  CON- 
DITIONS IN  THE  LARM  CODE, 

Edinger  (J.E.)  Associates,  Inc.,  Wayne,  PA. 
J.  E.  Edinger,  and  E.  M.  Buchak. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  ADA- 1097 12. 
Price  codes:  A05  in  paper  copy,  A01  in  microfiche. 
Army  Waterways  Equipment  Station,  Vicksburg, 
MS,  Miscellaneous  Paper  EL-81-9,  November 
1981.  Final  Report.  87  p,  23  fig,  4  tab,  27  ref. 

Descriptors:  'Estuaries,  'Model  studies,  'Hydro- 
dynamics, 'Reservoirs,  'Saline  water,  Computer 
models,  Mathematical  models,  Lakes,  Water  tem- 
perature, Temperature,  Stratification,  Thermal 
stratification,  Laterally  Averaged  Reservoir 
Model,  LARM  model,  Potomac  River,  LAEM 
model,  Tides,  Dispersion  coefficients,  Wind, 
Boundary  conditions. 

The  longitudinal  and  vertical  hydrodynamics  and 
transport  in  stratified  waterbodies  as  formulated 
for  the  Corps  of  Engineers  Laterally  Averaged 
Reservoir  Model  (LARM)  have  been  transformed 
to  estuaries  by  development  of  appropriate  bound- 
ary conditions.  The  resulting  computational  code 
Laterally  Averaged  Estuary  Model  (LAEM)  is 
tested  on  the  Potomac  River  estuary  for  a  short 
period  of  time  with  intensive  field  data.  The  estu- 
ary problem  was  formulated  in  terms  of  spatially 
varying  geometry,  a  time-varying  tide  height  and 
salinity  distribution  at  the  mouth,  and  freshwater 
inflow.  The  LAEM  code  was  found  to  reproduce 
overall  estuarine  dynamics  including  tide  heights, 
tide  phase  shifts,  and  salinity  distributions.  In  addi- 
tion, detailed  time-varying  vertical  velocity  pro- 
files were  produced  to  a  high  degree  of  resolution. 
Detailed  results  of  the  model  including  the  distri- 
bution of  vertical  velocities  and  turbulent  disper- 
sion coefficients  were  compared  to  those  expected 
for  a  coastal  plain  estuary  with  favorable  agree- 
ment. (Author's  abstract) 
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ELEMENTAL  COMPOSITION  OF  SUSPEND- 
ED PARTICULATE  MATTER  IN  THE  LOWER 
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DUWAMISH  RIVER  AND  ELLIOT  BAY, 
WASHINGTON, 

National  Oceanic  and  Atmospheric  Administra- 
tion, Seattle,  WA.  Pacific  Marine  Environmental 
Lab. 

For  primary  bibliographic  entry  see  Field  5B. 
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TECHNICAL  AND  ECONOMIC  IMPLICA- 
TIONS OF  MEASUREMENT  AND  CONTROL 
ERRORS  IN  WATER  DESALINATION, 

Bechtel  National,  Inc.,  San  Francisco,  CA. 

L.  Awerbuch,  and  A.  N.  Rogers. 

Desalination  DSLNAH,  Vol.  59,  p  1-17,  August 

1986.  8  fig,  3  ref. 

Descriptors:  'Desalination,  'Economic  aspects, 
•Design,  'Desalination  plants,  'Desalination  appa- 
ratus, 'Desalination  methods,  'Reverse  osmosis, 
'Electrodialysis,  'Ion  exchange,  Temperature  ef- 
fects, Flow  rates,  Pressure  effects,  Hydrogen  ion 
concentration,  Operating  costs,  Maintenance  costs, 
Energy  consumption. 

Dependable  control  systems  are  essential  for  the 
successful  operation  of  a  desalination  plant.  A 
well-operated  process  will  prolong  plant  life,  mini- 
mize maintenance  costs,  reduce  energy  consump- 
tion, and  achieve  the  design  output  of  desalted 
water.  Poor  process  control,  on  the  other  hand, 
will  result  in  scaling,  corrosion,  and  reduced  water 
output.  In  both  thermal  and  membrane  processes, 
temperatures,  pressures,  flow  rates,  and  the  con- 
centration of  additives  must  be  carefully  main- 
tained at  or  near  design  values.  Reliable  pH  con- 
trol is  essential  to  minimize  corrosion  and  scale 
formation.  This  paper  discusses  the  predominant 
desalination  processes  and,  for  each  process,  ana- 
lyzes the  influence  of  deviations  in  the  operating 
parameters.  Where  possible,  operating  limits  are 
indicated.  The  basic  principles  outlined  are  equally 
applicable  to  the  newer  variants  of  the  basic  desali- 
nation plant  designs  and  to  the  combination  proc- 
esses now  appearing  on  the  market.  (Author's  ab- 
stract) 
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The  basic  flow  diagram  for  the  freeze-desalination 
process  is  presented  and  the  chemical  principles 
which  determine  the  characteristics  of  the  process 
equipment  employed  are  described.  The  functions 
and  design  of  the  major  process  components  (feed 
precooler,  freezer,  wash  separation  column, 
melter/condenser,  primary  compressor,  and  heat 
reject  system)  are  discussed  individually  in  detail. 
Variations  in  equipment  design  are  considered 
based  on  the  characteristics  of  the  refrigerant  se- 
lected. The  refrigerants  considered  include  water 
(vacuum  freezing)  and  various  hydrocarbons  (sec- 
ondary refrigerant  freezing)  which  are  either  light- 


er or  heavier  than  the  water  to  be  desalted.  An 
emphasis  is  placed  on  process  design  and  the  fac- 
tors which  dictate  the  nature  and  requirements  of 
the  process  control  system  and  the  characteristics 
of  the  instrumentation  required  to  affect  adequate 
control  of  a  commercial  desalination  plant.  Instru- 
mentation and  control  system  diagrams  are  provid- 
ed for  all  equipment  items  and  the  variations  re- 
quired by  refrigerant  selection.  (Author's  abstract) 
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The  constraints  of  reverse  osmosis  desalination  and 
the  techniques  and  control  generally  recommended 
in  the  design  and  operation  of  reverse  osmosis 
systems  are  discussed.  Adequate  quality  of  feed- 
water  to  reverse  osmosis  systems  is  vital  to  obtain 
satisfactory  service  between  cleanings  and  to 
obtain  maximum  membrane  life.  The  controls  em- 
ployed to  assure  this  quality  are  discussed.  Reverse 
osmosis  membranes  have  constraints  in  pH,  tem- 
perature, pressure,  flow,  and  oxidation  resistance 
which  are  important  in  the  selection  and  operation. 
The  reverse  osmosis  system  and  its  design  must 
take  into  account  the  analysis  of  saline  water,  the 
service  requirements,  and  the  operability  of  the 
system.  The  process  engineering  of  a  reverse  os- 
mosis system  achieves  these  goals  within  the  guide- 
lines of  the  membrane  manufacturer.  Biological 
constraints  of  reverse  osmosis  systems  are  fre- 
quently satisfied  by  chlorination.  However,  as 
some  membranes  are  sensitive  even  to  very  low 
concentrations  of  oxidant,  effective  dechlorination 
and  measurement  of  residual  oxidant  is  necessary. 
The  measurements,  instrumentation,  and  controls 
employed  to  assist  the  operator  in  meeting  the 
constraints  of  reverse  osmosis  desalination  are  dis- 
cussed in  considerable  detail.  (Author's  abstract) 
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Before  adequate  control  can  be  extended  to  the 
corrosion  and  scaling  processes  of  desalination,  it  is 
necessary  to  define  the  characteristics  of  the  feed- 
water.  Corrosion  presents  itself  in  many  forms,  but 
essentially  all  types  of  corrosion  in  desalination 
installations  are  electrochemical  in  nature.  From  a 
corrosion  and  fouling  standpoint,  proper  control  of 
water  chemistry  associated  with  chlorination,  alka- 
line scale  control,  deaeration-dissolved  oxygen 
control  and  measurement,  brine  pH  control,  and 
hard  scale  considerations  in  the  desalination  proc- 
ess has  an  overriding  influence  on  plant  life.  The 
optimum  (minimum)  quantities  of  scale-forming 
materials  needed  to  make  the  water  innocuous  to 
distribution  systems  must  be  established  for  each 
plant  situation.  Corrosion  tests  such  as  weight  loss 
significance  and  real  time  corrosion  monitoring  are 
regularly  carried  out  in  combination  with  process 
changes  to  see  what  effect  the  environment  has  on 
that  material.  Proper  selection  of  construction  ma- 


Saline  Water  Conversion — Group  3A 

terials  becomes  less  of  a  task  if  the  water  chemistry 
variables  are  controlled.  An  overview  of  satisfac- 
tory  desalination   materials   is   presented.    (Main- 
PTT) 
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In  a  desalting  plant,  there  must  be  a  feed  solution 
to  the  process,  product  water  must  be  produced, 
and  a  stream  containing  the  rejected  components 
of  the  feed  must  be  drawn  off.  These  streams  are 
all  peripheral  to  the  actual  operation  of  the  desalt- 
ing process,  but  the  treatments,  measurements,  and 
control  strategies  employed  with  these  three 
streams  are  of  great  importance  to  the  success  of 
the  desalting  operation.  The  extent  of  product 
water  quality  control  depends  on  the  requirements 
of  the  most  rigorous  of  the  potential  end  uses. 
Drinking  water  quality  standards  are  discussed  as 
are  Guantanamo  Bay  product  water  treatment  and 
product  water  instrumentation.  It  is  generally  more 
practical  to  do  all  necessary  feed  water  treatments 
before  the  desalting  operation  in  correctly  sized, 
instrumented,  and  operated  pretreatment  equip- 
ment. Each  feed  water  varies  in  the  characteristics 
that  can  cause  processing  problems,  and  each  de- 
salting process  varies  in  sensitivity  to  the  charac- 
teristics of  the  feed  waters.  Some  of  these  charac- 
teristics are  discussed.  Post  plant  treatment  of  the 
brine  is  dependent  upon  the  regulatory  restrictions 
on  the  discharge  imposed  by  the  legal  jurisdictions 
at  the  plant  locations.  (Main-PTT) 
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The  energy  method  of  thermodynamic  analysis 
was  applied  to  a  multi-stage  desalination  plant.  It 
allowed  for  optimal  distribution  of  parameters 
within  the  elements  of  the  thermal  scheme.  Such 
distribution  substantially  reduced  energy  losses 
during  irreversible  processes.  It  was  established  by 
the  energy  method  that  the  highest  amount  of 
energy  was  lost  during  the  heat  exchange  process, 
less  energy  was  lost  during  separation  of  seawater 
into  brine  and  fresh  water,  and  the  least  energy 
was  lost  during  hydrodynamic  processes.  (Au- 
thor's abstract) 
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Iron  fouling  of  reverse  osmosis  plants  can  be  pre- 
vented by  using  the  proper  construction  materials 
and  the  proper  pretreatment.  This  will  result  in 
reduced  operating  costs,  less  membrane  cleaning, 
and  greater  plant  utility.  The  construction  materi- 
als will  prevent  corrosion  and  the  formation  of 
iron  fouling  products.  If  in  some  parts  of  the 
system,  e.g.,  intake  structure,  it  is  not  possible  to 
have  corrosion  resistant  materials,  the  corrosion 
products  can  and  must  be  removed  from  the 
source  water  by  using  the  proper  pretreatment 
processes.  Once  the  corrosion  products  are  re- 
moved, it  is  imperative  to  use  corrosion-resistant 
materials  to  prevent  recontamination  of  the  water 
before  it  enters  the  reverse  osmosis  devices.  (Au- 
thor's abstract) 
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Plant  performance  data  obtained  from  a  solar  de- 
salination plant  during  one  year  of  operation  were 
compared  with  a  computer  simulation  developed 
for  the  purpose  of  predicting  the  performance  of 
the  plant.  Data  were  collected  for  the  monthly 
average  daily  insolation  on  the  absorber  surface 
and  daily  collected  heat  per  square  meter  of  collec- 
tor area.  The  experimental  and  calculated  values  of 
the  heat  collecting  system  efficiency  were  com- 
pared. The  results  of  the  monthly  average  daily 
distillate  production  show  that  it  varied  in  a 
manner  similar  to  that  of  the  solar  insolation.  The 
distillate  production  figures  generally  exceeded 
what  was  expected  using  the  simulation  program. 
(Author's  abstract) 
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The  effect  of  water  depth  on  the  daily  yield  of  a 
solar  still  was  studied  using  transient  analysis.  An 
experiment  was  conducted  to  verify  the  theoretical 
findings  using  a  single  basin  solar  still.  It  was  found 
that  the  dependence  of  yield  on  water  depth  is  a 
strong  function  of  initial  temperature  of  the  brine 
in  the  basin  of  the  still.  It  was  concluded  that  the 
daily  yield  increases  with  depth  of  an  initial  tem- 
perature of  the  brine  >  or  =  45  C  and  decreases 
with  depth  for  an  initial  temperature  of  the  brine 
>  or  =  40  C.  (Author's  abstract) 
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Pyrogen  free,  low  conductivity  distilled  water  is 
prepared  using  a  still  with  a  cyclone  liquid-vapor 
separator.  The  still  includes  lower  boiler  and  upper 
condensor  units  for  removing  droplets  from  vapor. 
One  of  a  series  of  arcuate  jets  surrounding  a 
capped  annulus  forces  spiralling  droplets  to  un- 
purge  on  a  deflecting  surface  on  the  side  wall  of 
the  still.  A  distillate  receiver  is  formed  on  top  of 
said  cyclone  liquid/vapor  separator  with  the  re- 
ceiver bottom  formed  integrally  with  the  top  of 
said  capped  annulus  and  with  the  condensor  coil 
means  enabling  the  vapor  separated  from  the  drop- 
lets to  impinge  on  the  condensor  coil  to  form 
water  collected  in  the  bottom  of  the  distillate  re- 
ceiver. (Cremmins-AEPCO) 
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Solar  energy  is  used  to  desalt  sea  water  both 
during  periods  of  sunshine  and  at  night.  A  distilling 
apparatus  includes  a  solar  collector  having  an  inlet 
and  an  outlet;  a  storage  tank  having  a  capacity 
greater  than  that  of  the  solar  collector;  and  a  first 
liquid  transfer  system  for  delivering  heated  liquid 
from  the  solar  collector  to  the  storage  means  at  a 
first  rate.  The  system  also  contains  a  flash  evapora- 
tor and  a  second  liquid  transfer  system  connecting 
the  storage  tank  to  the  flash  evaporator  for  deliver- 
ing the  stored  feed  liquid  to  the  flash  evaporator  at 
a  rate  lower  than  the  first  one.  The  flash  evapora- 
tor is  maintained  at  a  temperature  lower  than  the 
heated  feed  liquid  whereby  a  portion  of  the  liquid 
evaporates.  A  vapor  delivery  means  connects  the 
flash  evaporator  to  the  film  evaporator  for  deliver- 
ing the  vaporized  portion  of  the  feed  liquid  from 
the  flash  evaporator  as  the  vapor  input  to  a  multi- 
effect  evaporator.  A  third  liquid  transfer  system 
delivers  the  unevaporated  portion  of  the  feed 
liquid  from  the  flash  evaporator  as  the  liquid  input 
to  the  multi-effect  evaporator;  the  successive  ef- 
fects of  said  multi-effect  evaporator.  The  multi- 
effect  evaporator  is  connected  and  arranged  so  that 
the  vapor  generated  in  each  effect  comprises  the 
heat  input  to  the  next  succeeding  effect  whereby 
successive  portions  of  the  feed  liquid  are  evaporat- 
ed and  condensed.  The  distillate  is  collected  from 
the  last  effect  as  the  product  of  the  system.  (Crem- 
mins-AEPCO) 
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A  multiple  effect  distillate  system  includes  closely 
spaced  parallel  transfer  plates  defining  vapor 
chambers  having  opposed  evaporating  and  con- 
densing faces.  A  heat  flux  is  established  across  the 
plates,  which  are  disposed  at  an  angle  to  the  hori- 
zontal to  enable  gravity  flow  of  a  liquid  along  the 
faces  of  the  plates  from  an  upper  edge  to  a  lower 
edge.  Means  are  provided  for  feeding  and  control- 
ling a  thin  film  liquid  onto  the  evaporating  face 
and  for  removing  the  separated  liquid  at  the  lower 
end  of  the  plates.  The  system  can  be  utilized  for 
the  separation  of  liquids  having  multiple  compo- 
nents of  different  volatility  such  as  alcohol  and 
water,  or  the  various  phases  of  a  hydrocarbon  such 
as  crude,  and  for  the  separation  of  potable  water 
from  brackish  and  seawater.  (Cremmins-AEPCO) 
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Liquid  is  purified  through  the  separation  of  the 
solvent  and  solute  by  an  induced  phase  change. 
This  method  is  applicable  to  an  aqueous  solution  of 
ionizing  salts,  such  as  seawater  and  brackish  water. 
Further  applications  of  the  system  include  sewage 
treatment,  chemical  recovery,  liquid  concentra- 
tion, and  pollution  control.  During  the  induced 
phase  change,  a  portion  of  the  liquid  spontaneously 
vaporizes,  thereby  removing  heat  from  the  remain- 
ing liquid  and  impurities  which  are  allowed  to  be 
separated  from  the  vapor.  The  remaining  liquid  has 
a  much  higher  concentration  of  dissolved  impurity 
and,  upon  the  removal  of  the  heat,  becomes  super- 
cooled or  releases  pure  solid  ice  leaving  a  mixture 
of  concentrated  brine  and  ice  crystals.  The  phase 
change  is  accompanied  by  a  sudden  reduction  in 
pressure,  which  may  be  attained  by  passing  the 
impure  liquid  from  a  region  of  higher  pressure  to 
one  of  lower  pressure.  The  supercooled  liquid  is  at 
a  lower  temperature  than  the  vapor  and,  therefore, 
may  be  utilized  within  a  heat  exchanger  for  con- 
densing the  vapor  to  pure  liquid.  In  a  similar 
manner,  the  mixture  of  ice  and  liquid  can  be  blend- 
ed with  an  even  more  concentrated  impure  liquid, 
thus  causing  the  ice  to  melt  and  the  temperature  of 
the  blend  to  become  lower  than  that  of  the  vapor. 
(Cremmins-AEPCO) 
W88-O0527 


FORMATION  AND  REMOVAL  OF  BROMO- 
FORM  DURING  DESALINATION, 

North  Carolina  Univ.  at  Charlotte.  Dept.  of  Envi- 
ronmental Sciences  and  Engineering. 
P.  C.  Singer. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  V A  22161,  as  PB87- 197646/ 
AS.  Price  codes:  A06  in  paper  copy,  A01  in  micro- 
fiche. Technical  Report,  August  1982.  96  p,  20  fig, 
19  tab,  53  ref,  3  append.  Project  No.  OWRT  C- 
90013-S.  Contract  No.  14-34-0001-9507  (1). 

Descriptors:  'Activated  carbon,  'Reverse  osmosis, 
•Desalination,  'Bromoform,  'Trihalomethanes, 
Halogens,  Chlorination,  Seawater,  Cellulose  ace- 
tate membranes,  Chemical  analysis,  Chloroform 
identifiers,  Pretreatment  of  water. 

A  field  survey  of  the  desalination  pretreatment 
processes  at  the  U.S.  Office  of  Water  Research  and 
Technology's  Wrightsville  Beach  Test  Facility 
showed  that  bromoform  is  formed  and  is  the  only 
THM  species  found  when  seawater  is  chlorinated. 
The  bromoform  concentration  increases  through 
the  various  pretreatment  processes  at  the  Wrights- 
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ville  Beach  Test  Facility  but  is  removed  by  the 
activated  carbon  columns.  Examination  of  the  re- 
verse osmosis  membranes  in  use  for  desalination  at 
Wrightsville  Beach  Test  Facility  showed  that  cer- 
tain types  of  membranes,  e.g.,  cellulose  triacetate, 
do  not  reject  bromoform,  while  other  types,  e.g. 
polyether/urea,  do  so  quite  effectively.  Adsorption 
by  activated  carbon  is  an  effective  means  of  re- 
moving bromoform  from  seawater.  The  capacity 
of  activated  carbon  for  bromoform  is  affected  by 
salinity  and  natural  organic  substances  in  seawater. 
(USGS) 
W88-00546 


FINAL  REPORT  ON  THE  VACUUM  FREEZ- 
ING MULTIPLE  PHASE  TRANSFORMATION 
PROCESS  INVESTIGATION,  (SEPTEMBER 
1985  -  SEPTEMBER  1986), 

Calyxes  Research  and  Development  Corp.,  Albu- 
querque, NM. 

C.-Y.  Cheng,  and  W.-C.  Cheng. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  PB87-198560/ 
AS.  Price  codes:  A05  in  paper  copy,  A01  in  micro- 
fiche. Final  Report,  (1986).  83  p,  32  fig,  10  tab,  2 
append.  USGS  Contract  No.   14-08-O001-G1131. 

Descriptors:  'Desalination  processes,  'Vacuum 
freezing,  'Vapor  liquefaction,  Vapor  compression 
distillation,  Eutectic  freezing,  Crystallization,  De- 
sublimation,  Water  vapor. 

The  Vacuum  Freezing  Multiple  Phase  Transfor- 
mation (VEMPT)  Process  accomplishes  vapor  liq- 
uefaction by  desublimation  of  the  vapor  on  a  re- 
frigerated surface,  production  of  a  second  water 
vapor  of  higher  temperature  than  the  melting  point 
of  ice,  and  then  directly  contacting  the  second 
vapor  with  the  desublimate  to  simultaneously  con- 
dense the  second  vapor  and  melt  the  desublimate. 
The  second  vapor  is  generated  by  a  thin  film 
evaporator,  with  the  refrigerant  vapor  generated  in 
the  desublimation  step,  upgraded  by  a  compressor, 
condensing  inside  the  evaporator.  Bench  scale  ex- 
periments with  a  3.5%  NaCl  solution  to  simulate 
sea  water  show  that  the  vapor  liquefaction  steps 
can  be  conducted  reliably  and  at  rapid  rates;  the 
second  vapor  can  be  used  to  melt  ice  at  rapid  rates. 
Construction  of  a  5000  gpd  unit  for  conducting  the 
vacuum  freezing  and  vapor  liquefaction  steps  is 
near  completion.  It  was  conceived  that  the  vacuum 
freezing  process  could  be  extended  to  the  treat- 
ment of  eutectic  mixtures  to  recover  solute  as  well 
as  solvent  in  a  solid  or  nearly  solid  form.  Prelimi- 
nary experiments  with  the  water-NaCl  system 
show  that  co-crystallization  of  solvent  and  a  dehy- 
drate of  the  solute  as  separate  crystals  can  be 
accomplished,  and  the  substantially  lower  pressure 
vapor  produced  from  the  eutectic  mixture  can  be 
liquefied  using  the  VFMPT  approach.  This  ap- 
proach, in  combination  with  the  VFMPT  Process 
which  can  concentrate  a  solution  to  its  eutectic 
composition,  would  be  a  most  comprehensive 
method  for  desalination,  industrial  solution  concen- 
tration, water  reuse  and  pollution  abatement.  An 
economic  analysis  based  on  a  conceptual  plant  was 
conducted,  indicating  that  the  VFMPT  plant 
would  be  substantially  lower  in  both  operating  and 
equipment  costs  compared  with  distillation  or  re- 
verse osmosis  processes.  (USGS) 
W88-O0557 


GROUND  MOISTURE  TRANSFER  SYSTEM, 

L.  R.  OHare. 

U.S.  Patent  No.  4,459,177;  July  10,  1984.  11  p,  15 
fig.  Official  Gazette  of  the  United  States  Patent 
Office,  Vol    1044,   No  2,  p  757,  July   10,    1984. 

Descriptors:  'Patents,  'Solar  stills,  'Evaporation, 
•Condensation,  'Water  vapor,  'Moisture,  Ground- 
water, Water  cooling,  Solar  radiation,  Convection, 
Solar  energy,  Irrigation. 

A  solar  still  type  system  uses  heat  to  evaporate 
water  from  damp  earth  and  then  condense  the 
water  vapor  on  a  cool  surface.  The  damp  earth  is 
remote  from  the  area  of  solar  radiation  impinge- 
ment in  order  to  treat  water  from  damp  ground 
deep  in  the  earth.  A  draft  from  a  solar  heated 
convection  column  draws  air  from  a  solar  heater 
downwards  to  the  subterranean  water  and  then 


draws  the  moisture  laden  air  to  the  surface.  As  the 
damp  air  is  drawn  back  to  the  surface,  it  contacts 
cooled  plates  near  the  surface,  the  water  vapor 
thereby  condenses  on  the  plates  from  which  it  is 
collected  for  irrigation  or  other  purposes.  In  vari- 
ous embodiments,  either  vertical  or  horizontal 
porous  tubes  in  the  ground  contact  the  moist  earth 
to  bring  the  moisture  of  the  earth  into  contact  with 
the  heated  air  flowing  through  the  tube.  (Crem- 
mins-AEPCO) 
W88-00562 


DISTILLATION  APPARATUS  WITH  A 
LIQUID-VAPOR  SEPARATING  DEVICE 
HAVING  THREE  CHAMBERS, 

J.  L.  Voorhees. 

U.S.  Patent  No.  4,482,431;  November  13,  1984.  5  p, 

4  fig.  Official  Gazette  of  the  United  States  Patent 

Office,  Vol  1048,  No  2,  p  743-744,  November  13, 

1984. 

Descriptors:  'Patents,  'Distillation,  'Water  treat- 
ment, 'Domestic  water,  Distilled  water,  Drinking 
water,  Separation  techniques,  Heated  water, 
Cleaning,  Vaporization,  Baffles,  Steel. 

A  compact,  portable  distillation  apparatus  com- 
prises a  three-chamber  liquid-vapor  separating 
device  that  is  easy  to  clean.  The  device  can  be 
made  of  stainless  steel  to  minimize  the  takeup  of 
impurities  in  the  water  and  be  used  domestically  by 
adjustment  of  the  water  pressure  regulator  to  com- 
pensate for  the  municipal  water  pressure.  The  first 
chamber  receives  the  water  to  be  distilled  and 
surrounds  one  end  of  the  second  chamber.  Liquid 
from  the  first  chamber  passes  to  a  tube  located  in  a 
second  chamber  which  traverses  a  path  sufficient 
to  heat  the  water  in  the  tube  to  a  predetermined 
temperature  before  exiting  through  a  valve  to  a 
liquid/gas  separating  device.  The  liquid  from  the 
separation  device  is  received  in  a  third  chamber, 
which  is  provided  with  a  heater  to  heat  the  liquid 
until  it  vaporizes.  It  then  rises  through  the  second 
chamber  to  enter  the  condenser  tube  located  in  the 
first  chamber.  The  steam  entering  the  condensing 
tube  is  cooled  by  the  incoming  water  and  is  dis- 
charged from  the  apparatus.  (Cremmins-AEPCO) 
W88-O0563 


METHOD  AND  APPARATUS  FOR  DISTILLA- 
TION, 

International     Microporous     Technology,     Inc., 

Menlo  Park,  CA. 

D.  Y.  Cheng. 

U.S.  Patent  No.  4,473,473;  September  25,  1984.  9  p, 

3  fig,  Official  Gazette  of  the  United  States  Patent 

Office,  Vol   1046,  No  4,  p   1638,  September  25, 

1984. 

Descriptors:  'Patents,  'Desalination,  'Evapora- 
tion, 'Distillation,  'Condensation,  'Water  treat- 
ment, 'Membranes,  Saline  water,  Seawater,  Water 
vapor,  Thermal  properties,  Porosity,  Distilled 
water. 

A  composite  thermal  membrane  distillation  appara- 
tus, through  which  evaporation  and  condensation 
occur,  provides  continuous  distillate  production 
over  prolonged  periods.  The  composite  membrane 
separates  a  distilland  and  a  distillate,  such  as  a  salt 
water  and  fresh  water.  The  membrane  comprises 
thin  lyophobic  microporous  and  lyophilic  layers  or 
membranes.  Evaporation  and  condensation  take 
place  within  the  micropores  of  the  lyophobic  mem- 
brane. The  lyphobic  layer  prevents  intrusion  of 
distilland  into  the  pores  of  the  lyophobic  layer. 
The  multiple-layered  membrane  is  not  subject  to 
liquid  intrusion  into  the  pores  of  the  lyophobic 
layer  with  continuous  use.  (Cremmins-AEPCO) 
W88-00564 


WOBBLE  TUBE  EVAPORATOR  WITH  WHIP 
ROD  FLUID  DISTRIBUTOR, 

Y.  T.  Li. 

U.S.  Patent  No.  4,618,399;  October  21,  1986.  10  p, 
10  fig.  Official  Gazette  of  the  United  States  Patent 
Office,  Vol  1071,  No  3,  p  1193,  October  21,  1986. 

Descriptors:  'Patents,  'Evaporation,  'Distillation, 
'Fluid  flow,  Evaporators,  Thin  films,  Rods,  Heat 
transfer,  Heat  resistance,  Condensation,  Tubes. 


Saline  Water  Conversion — Group  3A 

A  wobble  tube  evaporator  or  distillation  apparatus 
contains  a  whip  rod  that  spreads  an  incoming  fluid 
stream  into  a  very  thin,  even  film.  Wobbling  thin- 
walled  tubes  evaporate  the  fluid  flowing  inside  the 
tubes.  Heat  energy  is  supplied  by  condensing  the 
stream  of  vapor  which  surrounds  the  outside  sur- 
face of  the  tubes.  The  condensates  that  form  drop- 
lets outside  the  tubes  are  thrown  off  by  the  wob- 
bling motion  and  splashed  between  the  tubes  to 
activate  further  condensation.  The  wobbling 
motion  of  the  tube,  similar  to  the  circular  motion 
of  tea  inside  a  wobbling  tea  cup,  effectively  re- 
duces the  temperature  difference  between  the 
vapor  outside  and  inside  the  tubes.  Consequently, 
less  energy  or  equipment  is  needed  for  a  given  task 
than  with  conventional  equipment.  Vapor  and  fluid 
interconnections  appropriate  to  the  desired  evapo- 
ration or  distillation  system  are  provided.  (Crem- 
mins-AEPCO) 
W88-00565 


SOLAR  DISTRIBUTION  APPARATUS, 

North  American  Utility  Construction  Corp.,  New 

York. 

V.  Stark. 

ember  11,  1984.  12  p,  5  fig,  1  ref.  Official  Gazette 

of  the  United  States  Patent  Office,  Vol  1049,  No  2, 

p  766,  December  11,  1984. 

Descriptors:  'Patents,  'Solar  distillation,  'Desali- 
nation, 'Seawater,  'Distilled  water,  'Solar  energy, 
Conduits,  Water  treatment,  Condensation,  Cool- 
ing, Heat  transfer. 

Liquids,  including  seawater,  are  distilled  using 
solar  energy  and  recovery  of  the  released  heat  of 
condensation  of  the  condensing  liquid  in  a  trans- 
parent conduit.  The  conduit  is  disposed  over  the 
liquid  to  be  distilled.  Solar  energy  passes  through 
the  conduit  and  is  received  on  an  undulated  plate 
system  over  which  the  liquid  to  be  distilled  is 
conducted.  A  cooling  fluid  is  circulated  through 
the  conduit  to  adsorb  heat  released  by  the  condens- 
ing liquid.  In  one  embodiment,  the  conduit  does 
not  concentrate  the  solar  energy.  The  conduit  is 
preferably  disposed  at  an  angle  of  up  to  about  25 
degrees  with  the  horizontal  so  that  the  system  is 
subjected  to  minimal  pressure.  In  another  embodi- 
ment the  conduit  defines  a  fluid  lens  system  which 
concentrates  the  solar  energy  on  the  plate  system. 
Provision  is  also  made  to  recover  heat  from  the 
condensate  and  a  concentrate  of  the  liquid  to  be 
distilled.  (Cremmins-AEPCO) 
W88-00566 


AUTOMATED  SOLAR  STILL, 

R.  L.  Wykoff. 

U.S.  Patent  No.  4,606,794;  August  19,  1986.  9  p,  15 

fig.  Official  Gazette  of  the  United  States  Patent 

Office,  Vol  1069,  No  3,  p  1209,  August  19,  1986. 

Descriptors:  'Patents,  'Solar  distillation,  'Distilled 
water,  'Solar  stills,  'Desalination,  Evaporation, 
Heating,  Seawater,  Water  treatment,  Solar  energy, 
Pipes,  Feedwater  treatment. 

A  solar  still  comprises  a  temperature  valve  within 
a  solar  absorber  panel.  This  and  other  valves  and 
controls  halt  production  when  the  solar  installation 
is  inadequate  to  support  evaporation.  The  still 
admits  water  for  treatment  only  when  it  requires 
resupply,  operates  at  nominal  pressure  by  gravity 
flow,  and  flushes  out  suspended  and  dissolved  con- 
taminants automatically.  Piping  circuitry  contains 
three  small  ordinary  float  valves,  one  manually 
adjustable  turn  off  valve,  and  a  temperature  sensi- 
tive valve.  Heating  occurs  either  directly  in  a 
central  chamber  or  in  external  panels.  Evaporation 
also  occurs  either  in  the  central  chamber  or  from 
trays  in  an  evaporation  chamber.  The  system  of 
controls  may  be  adjusted  for  use  in  solar  stills  for 
desalinating  seawater.  (Cremmins-AEPCO) 
W88-00567 


DISTILLED  WATER  PRODUCTION  DEVICE, 

Yamamoto  Scientific  Co.  Ltd.,  Tokyo  (Japan). 
For  primary  bibliographic  entry  see  Field  5F. 
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Group  3A — Saline  Water  Conversion 

DISTILLER  AND  EVAPORATOR  FOR  SEA- 
WATER, 

J.  Stanisic,  and  G.  Spector. 

U.S.  Patent  No.  4,417,951;  November  29,  1983.  4  p, 

6  fig.  Official  Gazette  of  the  United  States  Patent 

Office,  Vol  1036,  No  5,  p  1922-1923,  November  29, 

1983. 

Descriptors:  *Patents,  *Seawater,  'Distillation, 
•Evaporators,  *Water  treatment,  'Desalination, 
•Condensers,  Drinking  water,  Distilled  water, 
Evaporation,  Ships,  Water  supply,  Steam,  Baffles. 

Seawater  is  converted  to  pure  fresh  water  on  a 
large  production  potential  basis  through  evapora- 
tion and  distillation.  An  evaporator  with  a  unique- 
ly designed  baffle  system  is  used  to  separate  evapo- 
rated steam  from  non-evaporated  water  drops. 
This  device  is  suggested  for  use  aboard  a  ship 
having  a  large  amount  of  waste  heat  from  engine 
exhaust.  The  seawater  used  to  cool  the  engines  can 
be  used  as  a  pre-heated  saltwater  source  ready  for 
evaporation.  This  source,  combined  with  the  waste 
heat  from  the  exhaust  gases,  can  be  used  in  the 
evaporator  device.  At  least  two  layers  of  baffles 
are  placed  between  the  evaporating  seawater 
source  and  the  steam  space  where  the  product 
steam  is  conveyed  to  a  condenser  and  water  stor- 
age tank.  The  baffles  consist  of  dome  shaped  sheets 
having  numerous  diffuser  openings  in  the  shape  of 
Venturis.  The  evaporated  steam  passing  the  Ven- 
turis tends  to  condense  and  impinge  on  the  subse- 
quent diffuser  plate.  The  condensate  and  non-va- 
porized water  drops  which  impinge  on  the  second 
baffle  plate  are  carried  away  to  waste.  The  steam 
continues  through  the  second  series  of  diffuser 
nozzles  and  impinges  on  the  next  baffle  plate, 
further  separating  additional  condensate  and  non- 
evaporated  water  drops.  The  pure  steam  then 
moves  from  the  steam  space  to  the  condenser.  The 
venturi-shaped  diffusers  can  be  equipped  with  elec- 
tric contacts  so  that  large  water  drops  entering  the 
nozzle  will  close  an  electric  circuit  and  cause  a 
spark  which  will  vaporize  the  water  drops.  This 
modification  further  reduces  the  water  drop  pas- 
sage into  the  steam  chamber.  (Hancuff-AEPCO) 
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DESALINIZATION  APPARATUS, 

Mitsubishi  Electric  Corp.,  Tokyo  (Japan). 

H.  Kusakawa,  and  J.  Kai. 

U.S.  Patent  No.  4,595,459;  June  17,  1986.  10  p,  4 

fig,   1  tab.  Official  Gazette  of  the  United  States 

Patent  Office,  Vol  1067,  No  3,  p  1194,  June  17, 

1986. 

Descriptors:  'Patents,  'Desalination  apparatus, 
'Saline  water,  'Heated  water,  'Water  treatment, 
'Latent  heat,  'Desalination,  Water  vapor,  Conden- 
sation, Evaporation,  Seawater,  Potable  water,  Irri- 
gation water. 

Potable,  irrigation,  or  industrial  water  is  obtained 
from  saline  water,  such  as  seawater,  through  a 
desalination  operation  which  reduces  energy  re- 
quirements by  using  the  latent  heat  of  condensation 
of  water  vapor.  The  system  consists  of  a  section 
for  heating  the  saline  water,  a  tank  for  evaporating 
that  water  which  has  passed  through  the  heating 
section,  a  tank  for  condensing  water  vapor,  a  pipe 
for  directing  the  water  from  the  evaporation  tank 
to  the  condensation  tank,  together  with  the  carrier 
gas,  and  a  second  pipe  to  directing  the  carrier  gas 
to  the  evaporation  tank  after  it  is  freed  of  water 
vapor  which  is  condensed  in  the  the  condensation 
tank.  The  need  for  degasification  of  the  saline 
water  is  eliminated.  The  device  is  capable  of  re- 
covering the  latent  heat  of  water  vapor  with  high 
efficiency  to  achieve  an  attendant  significant  in- 
crease in  the  overall  heat  efficiency.  The  saline 
water  transferred  from  the  condensation  tank  to 
the  evaporating  tank  may  be  heated  by  a  heat 
source  such  as  a  solar  collector,  an  electrical 
heater,  or  a  boiler,  which  makes  up  for  the  heat 
loss  due  to  heat  dissipation  from  the  device  itself. 
(Hancuff-AEPCO) 
W88-00576 


SOLAR  DISTILLATION  METHODS  AND  AP- 
PARATUS, 

M   F  Anderson. 


U.S.  Patent  No.  4,563,248;  January  7,  1986.  7  p,  3 
fig.  Official  Gazette  of  the  United  States  Patent 
Office,  Vol  1062,  No  1,  p  237,  January  7,  1986. 

Descriptors:  'Patents,  'Solar  distillation,  'Sea- 
water, *Cyclones,  'Wave  action,  *Pumps,  Water 
treatment,  Ocean  waves,  Wind  waves,  Solar 
energy,  Heating,  Evaporation,  Condensation, 
Energy  sources. 

Solar,  wind,  and  wave  energy  are  used  in  the 
distillation  of  seawater.  Wave  energy  is  used  to 
pump  ocean  water  into  a  collecting  basin.  The  up- 
and-down  motion  of  the  waves  is  transferred  into  a 
pumping  energy  by  placing  a  float  at  the  surface  of 
the  ocean.  The  rise  and  fall  of  the  float  is  then 
transferred  into  a  pumping  action  that  moves  the 
water  into  a  basin  on  the  land.  The  basin  is  covered 
with  a  solar  energy  transmitting  cover  and  as  the 
water  evaporates  from  the  surface  of  the  basin,  it 
moves  toward  a  cooling  cylinder  which  passes 
down  through  the  center  of  the  basin  and  then 
horizontally  out  to  the  atmosphere.  The  cooling 
energy  is  associated  with  drawing  the  cold  ocean 
water  into  the  basin  at  a  low  elevation.  This  air 
cooling  causes  a  vapor  current  to  move  down 
through  the  cylinder  and  condense.  A  collection 
trough  in  the  horizontal  portion  of  the  cylinder 
collects  the  condensate.  The  third  energy  source 
which  is  recovered  in  this  system  is  associated  with 
the  air  currents  which  move  from  the  basin  surface 
toward  and  down  the  central  cylinder  shaft.  The 
movement  of  the  air  in  this  direction  develops  a 
wind  current  pattern.  Due  to  coriolis  acceleration 
the  air  enters  the  inlet  conduit  to  the  cylinder  with 
a  rotational  or  cyclonic  motion.  The  air  entering 
the  central  shaft  passes  through  a  wind  energy 
collecting  mechanism,  thereby  allowing  for  this 
source  of  energy  to  be  recovered.  (Hancuff- 
AEPCO) 
W88-O0578 


DESALINATION  DEVICE  AND  PROCESS, 

Gore  (W.L.)  and  Associates,  Inc.,  Newark,  DE. 
W.  L.  Gore,  R.  W.  Gore,  and  D.  W.  Gore. 
U.S.  Patent  No.  4,545,862;  October  8,  1985.  13  p,  5 
fig.  Official  Gazette  of  the  United  States  Patent 
Office,  Vol  1059,  No  2,  p  772,  October  7,  1985. 

Descriptors:  'Patents,  'Desalination  apparatus, 
♦Distillation,  'Membrane  processes,  'Seawater, 
'Vaporization,  Water  treatment,  Vapor,  Water 
vapor,  Condensates,  Latent  heat. 

A  seawater  distillation  module  consists  of  a  thin, 
flexible,  microporous  membrane  positioned  against 
an  impermeable  condenser  sheet  that  bends  more 
stiffly  than  the  membrane.  In  the  process,  hot  salt 
water  is  passed  rapidly  through  the  membrane 
from  the  hot  feed  flowing  rapidly  past  it  and 
condenses  and  collects  between  and  in  close  con- 
tact with  the  membrane  and  condenser  sheet.  The 
condensed  distillate  is  moved  by  forces  exerted  by 
the  hot  feed  acting  on  the  distillate  across  the 
membrane  and  flows  toward  a  distillate  outlet 
downstream  from  the  hot  feed  flow.  Expanded 
microporous  polytetrafluoroethylene  (PTFE)  is 
the  preferred  membrane  material  and  a  spiral 
wound  assembly  is  the  preferred  configuration. 
The  flowing  distillate  gives  up  its  heat  to  the 
condenser  which  in  turn  is  cooled  by  a  rapid  flow 
of  salt  water  on  the  other  side  counter  to  the  flows 
of  the  hot  salt  water  and  the  distillate.  When  this 
cooled  water  emerges  from  the  cooling  chamber 
quite  warm  and,  after  further  heating  by  an  exter- 
nal heater,  it  is  returned  to  the  membrane  distilla- 
tion module  to  become  hot  salt  water  flow.  Feed 
liquid  containing  a  solute  (e.g.,  salt)  is  distilled 
while  conserving  latent  heat  to  achieve  high  pro- 
ductivity and  performance  ratios.  (Hancuff- 
AEPCO) 
W88-0O579 


WATER   DEGASIFICATION   AND   DISTILLA- 
TION APPARATUS, 

For  primary  bibliographic  entry  see  Field  5F. 
W88-00581 


HIGH  RATE  SOLAR  STILL  AND  PROCESS, 

C.  S.  Volland. 


U.S.  Patent  No.  4,613,409;  September  23,  1986.  7  p, 
8  fig.  Official  Gazette  of  the  United  States  Patent 
Office,  Vol  1070,  No  4,  p  1681,  September  23, 
1986. 

Descriptors:  'Patents,  'Solar  stills,  'Distillation, 
•Heat  exchangers,  'Evaporators,  'Water  treat- 
ment, Feedwater  treatment,  Solar  energy,  Solar 
distillation,  Seawater,  Brackish  water,  Irrigation 
water,  Potable  water. 

A  high  rate  solar  still  contains  a  heat  exchanger/ 
evaporator  submerged  within  a  salt  gradient  solar 
pond  with  exposed  tube  sheets.  The  still  configura- 
tion reduces  ambient  heat  loss  and  eliminates 
pumping  of  the  heating  medium.  It  also  rotates  to 
maximize  the  falling  film  heat  transfer  effect,  re- 
peatedly expose  the  concentrate  to  the  heat  trans- 
fer surface,  periodically  submerge  a  large  propor- 
tion of  the  heat  transfer  tubes  to  reduce  scaling, 
and  include  flow-through  of  the  heating  medium. 
The  still  is  constructed  with  a  minimum  of  welds 
to  reduce  corrosion.  (Cremmins-AEPCO) 
W88-00592 


PROCESS  FOR  DISTILLING  WATER, 

Oriental  Metal  Mfg.  Co.,  Amagasaki  (Japan). 
K.  Tsumura,  and  M.  Yamashita. 
U.S.  Patent  No.  4,421,606;  December  20,  1983.  19 
p,  9  fig,  5  tab.  Official  Gazette  of  the  United  States 
Patent  Office,  Vol  1037,  No.  3,  p  1116-1117,  De- 
cember 20,  1983. 

Descriptors:  'Patents,  'Multieffect  distillation, 
'Wastewater  treatment,  'Seawater,  'Groundwat- 
er, 'Water  treatment,  'Distilled  water,  'Desalina- 
tion, Water  cooling,  Condensation,  Evaporation, 
Solar  distillation. 

Wastewater,  groundwater  and  seawater  are  dis- 
tilled using  a  multieffect  distillation  apparatus.  One 
side  of  a  plate  member  is  heated  and  water  to  be 
treated  is  evaporated  on  the  other  side.  The  result- 
ing water  vapor  is  condensed  on  a  cooling  plate. 
The  apparatus  consists  of  a  casing,  a  heat  receiving 
plate,  cooling  plates,  and  a  water  holder,  supply, 
and  collector  system.  Heat  sources  include  solar 
heat.  (Cremmins-AEPCO) 
W88-00593 


SYNTHETIC  MEMBRANE  PROCESSES:  FUN- 
DAMENTALS AND  WATER  APPLICATIONS. 

Academic  Press,  Inc.,  Orlando,  FL,  1984.  (Water 
Pollution:  A  Series  of  Monographs).  552  p.  Edited 
by  Georges  Belfort. 

Descriptors:  'Membrane  processes,  'Water  treat- 
ment, 'Hyperfiltration,  'Reverse  osmosis,  'Ultra- 
filtration, 'Electrodialysis,  Membranes,  Model 
studies,  Wastewater  treatment,  Desalination,  Eco- 
nomic aspects,  Filtration. 

A  series  of  papers  on  the  use  of  membrane  process- 
es in  the  fields  of  water  treatment  is  presented.  A 
summary  of  some  of  the  latest  theoretical  develop- 
ments in  membrane  and  fluid  transport  is  presented 
and  water  and  wastewater  hyperfiltration,  ultrafil- 
tration and  electrodialysis  are  reviewed.  The  topic 
is  generally  approached  from  the  standpoint  of 
chemical  engineering.  As  background,  the  struc- 
ture of  water  and  aqueous  systems  is  discussed. 
The  major  types  of  membrane  systems  being  used 
for  water  renovation  and  desalination  are  de- 
scribed, with  advantages  and  applications  of  each 
being  given.  Polarization,  mathematical  modeling, 
and  plant  operation  are  among  the  topics  included. 
Economic  aspects  of  these  systems  are  also  consid- 
ered. (See  W88-O0701  thru  W88-00713)  (Halter- 
man-PTT) 
W88-00700 


STRUCTURE    OF    WATER    AND    AQUEOUS 
SYSTEMS, 

Marburg    Univ.    (Germany,    F.R.).    Fachbereich 

Physikalische  Chemie. 

For  primary  bibliographic  entry  see  Field  1A. 

W88-O0702 


34 


WATER  SUPPLY  AUGMENTATION  AND  CONSERVATION— Field  3 


HYPERFILTRATION  MEMBRANES,  THEIR 
STABILITY  AND  LIFE, 

Atomic  Energy  Research  Establishment,  Harwell 

(England). 

D.  C.  Sammon. 

IN:  Synthetic  Membrane  Processes:  Fundamentals 

and  Water  Applications,  Academic  Press,  Orlando, 

FL,  1984.  p  73-99,  7  fig,  4  tab,  43  ref. 

Descriptors:  *Water  treatment,  *Hyperfiltration, 
•Membrane  processes,  Membrane  filters,  Cellulose 
acetate  membranes,  Polyamide  membranes,  Water, 
Physical  properties,  Filtration. 

Factors  affecting  the  stability  and  life  of  hyperfil- 
tration  membranes  used  in  the  production  of  drink- 
ing water  are  discussed.  Both  cellulose  acetate  and 
polyamide  membranes  are  considered.  The  factors 
affecting  membrane  life  are  feed  (chemical  con- 
stituents and  pressure),  operating  conditions,  mem- 
brane type,  membrane  form,  plant  geometry,  and 
miscellaneous  aspects  (such  as  quality  of  supervi- 
sion). Since  high  pressure  is  inherent  in  the  hyper- 
filtration  process,  much  research  focuses  on  effects 
of  pressure  on  membrane  structure  and  on  the 
porous  layer.  Studies  on  chemical  effects  have 
increased  membrane  life  (to  >  or  =  3  yr)  by 
control  of  pH  to  limit  hydrolysis  (in  cellulose 
acetate),  by  removal  of  added  chlorine  (particular- 
ly for  polyamides)  and  by  the  development  of 
more  stable  membranes  that  give  adequate  salt 
rejection  at  lower  pressures.  Microbiological 
attack  and  membrane  regeneration  are  also  consid- 
ered. More  work  on  membrane  stability  is  antici- 
pated as  the  process  is  extended  to  a  wide  range  of 
effluents  and  process  streams.  (See  also  W88- 
00700)  (Halterman-PTT) 
W88-00703 


POLARIZATION  PHENOMENA  IN  MEM- 
BRANE PROCESSES, 

Technical  Univ.  of  Denmark,  Lyngby. 

G.  Jonsson,  and  C.  E.  Boesen. 

IN:  Synthetic  Membrane  Processes:  Fundamentals 

and  Water  Applications,  Academic  Press,  Orlando, 

FL,  1984.  p  101-130,  12  fig. 

Descriptors:  'Membrane  processes,  'Water  treat- 
ment, 'Polarization,  Water,  Reverse  osmosis,  Ul- 
trafiltration, Electrodialysis,  Filtration,  Mem- 
branes, Model  studies. 

The  phenomenon  of  polarization  with  regard  to 
membrane  processes  (including  reverse  osmosis, 
ultrafiltration  and  electrodialysis)  is  discussed.  The 
polarization  phenomenon  reduces  the  separation 
efficiency.  With  increasing  polarization,  the  flux  of 
the  more  permeable  solute  decreases  and  the  flux 
of  the  less  permeable  solute  increases.  The  film- 
theory  model  used  to  desribe  polarization  is  pre- 
sented, as  are  equations  for  the  measurement  of 
concentration  polarization.  The  role  of  polarization 
in  fouling  of  membranes  is  considered,  and  the 
fouling  mechanism  is  described.  Methods  for  pre- 
venting fouling  (including  pretreatment  of  the  feed 
solution)  and  for  cleaning  membranes  are  dis- 
cussed. Other  effects  of  polarization  ('water-split- 
ting' and  poisoning)  are  presented.  (See  also  W88- 
00700)  (Halterman-PTT) 
W88-00704 


MATHEMATICAL  MODELING  OF  FLUID 
FLOW  AND  SOLUTE  DISTRD3UTION  IN 
PRESSURE-DRTVEN  MEMBRANE  MODULES, 

Rensselaer  Polytechnic  Inst.,  Troy,  NY. 

C.  Kleinstreuer,  and  G.  Belfort. 

IN:  Synthetic  Membrane  Processes:  Fundamentals 

and  Water  Applications,  Academic  Press,  Orlando, 

FL,  1984.  p  131-190,  17  fig,  4  tab,  166  ref. 

Descriptors:  'Membrane  processes,  'Model  stud- 
ies, 'Water  treatment,  Hyperfiltration,  Electrodia- 
lysis, Ultrafiltration,  Membranes,  Filtration,  Math- 
ematical models. 

An  updated  review  of  the  critical  fluid  engineering 
problems  associated  with  mass-transfer  membrane 
processes  (electrodialysis,  hyperfiltration,  and  ul- 
trafiltration) are  presented.  Mathematical  models 
are  used  to  produce  solutions,  and  the  effects  of  the 
solutions  with  respect  to  maximizing  the  perform- 


ance/cost ratio  are  considered.  Schematics  for 
common  membrane  elements  are  given  as  back- 
ground. The  general  modeling  approach  and  field 
equations  are  discussed,  and  mass-transfer  submo- 
dels and  fluid  flow  submodels  are  described  in 
detail.  Case  studies  illustrating  the  application  of 
these  models  are  presented.  The  case  studies  in- 
volve solving  problems  regarding  hollow  fiber  re- 
verse osmosis  systems,  straight  conduit  ultrafiltra- 
tion systems,  and  reduction  of  polarization  layers. 
Problems  with  the  existing  models  are  considered 
and  suggestions  are  made  for  future  research.  (See 
also  W88-00700)  (Halterman-PTT) 
W88-00705 


Saline  Water  Conversion — Group  3A 

salination,  hyperfiltration  of  brackish  water,  hyper- 
filtration in  industry  and  food  production  (alcohol- 
containing  beverages,  concentration  of  fruit  juices, 
dairy  products,  and  carbohydrates).  Wastewater 
renovation  by  hyperfiltration  is  also  discussed.  The 
fact  that  this  process  has  not  reached  large  scale 
technical  application  is  discussed.  Possible  reasons 
for  this  may  include  the  need  for  better  mem- 
branes, higher  permeation  flux  and  rejection,  and  a 
longer  lifetime.  Economic  reasons,  related  to  the 
relatively  high  investment  costs  associated  with 
hyperfiltration  plants,  are  also  considered.  (See 
also  W88-00700)  (Halterman-PTT) 
W88-00708 


ELECTRODIALYSIS  -  MEMBRANES  AND 
MASS  TRANSPORT, 

Ben-Gurion     Univ.     of    the     Negev,     Beersheba 

(Israel).  Applied  Research  Inst. 

E.  Korngold. 

IN:  Synthetic  Membrane  Processes:  Fundamentals 

and  Water  Applications,  Academic  Press,  Orlando, 

FL,  1984.  p  191-220,  2  fig,  4  tab,  53  ref. 

Descriptors:  'Membrane  processes,  'Dialysis, 
'Electro-osmosis,  'Electro  dialysis,  Water  treat- 
ment, Membranes,  Permselective,  Hyperfiltration. 

Electrodialysis,  based  on  the  electromigration  of 
ions  through  cation-  or  anion-exchange  permselec- 
tive membranes  that  permit  the  passage  of  positive 
or  negative  ions,  respectively,  is  discussed.  The 
focus  of  the  discussion  is  membranes  and  mass 
transport.  Specific  topics  included  are  mass  trans- 
fer through  permselective  membranes,  manufac- 
ture of  permselective  membranes,  membrane  perm- 
selectivity,  diffusion,  water  transport  through 
permselective  membranes  (by  electroosmosis  and 
osmosis),  electrotransport  of  large  ions  through 
permselective  membranes,  energy  and  membrane 
area  requirements,  and  resin-filled  cells.  (See  also 
W88-00700)  (Halterman-PTT) 
W88-00706 


DESALTING  EXPERIENCE  BY  HYPERFIL- 
TRATION (REVERSE  OSMOSIS)  IN  THE 
UNITED  STATES, 

Rensselaer  Polytechnic  Inst.,  Troy,  NY. 

G.  Belfort. 

IN:  Synthetic  Membrane  Processes:  Fundamentals 

and  Water  Applications,  Academic  Press,  Orlando, 

FL,  1984.  p  221-280,  9  fig,  8  tab,  175  ref. 

Descriptors:  'Water  treatment,  'Wastewater  treat- 
ment, 'Hyperfiltration,  Membranes,  Membrane 
processes,  Desalination,  Desalination  apparatus, 
Municipal  wastewater,  Industrial  wastewater. 

The  hyperfiltration  desalting  experience  in  the 
United  States  is  discussed.  Emphasis  is  on  develop- 
ments in  new-membrane-polymer  characteristics, 
elementary  theoretical  transport  considerations, 
and  plant  equipment  including  membrane  permea- 
tor  design.  The  primary  feature  of  this  discussion  is 
a  review  of  the  hyperfiltration  (or  reverse  osmosis) 
process  applications,  including  water  desalination, 
industrial  and  municipal  wastewater  applications, 
and  treatment  of  polluted  rivers.  The  control  of 
product  flux  decline  is  discussed,  along  with  the 
important  and  complementary  role  of  pretreatment 
and  membrane  cleaning  methods.  (See  also  W88- 
00700)  (Halterman-PTT) 
W88-00707 


DESALTING  EXPERIENCE  USING  HYPER- 
FILTRATION IN  EUROPE  AND  JAPAN, 

Gesamthochschule  Essen  (Germany,  F.R.). 

E.  Staude. 

IN:  Synthetic  Membrane  Processes:  Fundamentals 

and  Water  Applications,  Academic  Press,  Orlando, 

FL,  1984.  p  281-341,  16  fig,  20  tab,  114  ref. 

Descriptors:  'Hyperfiltration,  'Membrane  process- 
es, 'Membranes,  Water  treatment,  Desalination, 
Economic  aspects,  Wastewater  renovation, 
Wastewater  treatment,  Food  processing  industry. 

The  very  wide  variety  for  hyperfiltration  in 
Europe  and  Japan  is  discussed.  Some  of  the  areas 
where  hyperfiltration  is  used  include  seawater  de- 


WATER  AND  WASTEWATER  TREATMENT 
EXPERIENCE  IN  EUROPE  AND  JAPAN 
USING  ULTRAFILTRATION, 

Fraunhofer-Inst.  fuer  Grenzflaechen-  und  Biover- 

fahrenstechnik,  Stuttgart  (Germany,  F.R.). 

H.  Strathmann. 

IN:  Synthetic  Membrane  Processes:  Fundamentals 

and  Water  Applications,  Academic  Press,  Orlando, 

FL,  1984.  p  343-375,  10  fig,  5  tab,  69  ref. 

Descriptors:  'Ultrafiltration,  'Membrane  process- 
es, Membranes,  Water  treatment,  Wastewater 
treatment,  Food  processing  industry,  Japan, 
Europe,  Economic  aspects. 

Various  aspects  of  ultrafiltration  technology  are 
discussed.  The  membranes  currently  used  in  ultra- 
filtration are  composed  of  cellulose  acetate,  poly- 
sulfone,  polyamide,  and  polyacrylonitrile.  The 
modules  and  system  designs  used  in  ultrafiltration 
processes  include  tubular  membrane,  plate  and 
frame  membrane,  spiral-wound  membrane,  capil- 
lary membrane,  and  the  rod  membrane.  A  compar- 
ison of  these  modules  indicates  that  no  one  module 
design  dominates  the  field  because  each  system 
seems  to  have  found  its  own  area  of  application. 
Practical  experiences  in  ultrafiltration  in  advanced 
wastewater  and  process  water  treatment  systems, 
food  processing  and  the  chemical  industry,  are 
presented.  Process  costs  and  distributors  of  equip- 
ment in  Europe  and  Japan  are  listed.  (See  also 
W88-00700)  (Halterman-PTT) 
W88-00709 


DESIGN,  OPERATION,  AND  MAINTENANCE 
OF  A  5-MGD  WASTEWATER  RECLAMATION 
REVERSE  OSMOSIS  PLANT, 

For  primary  bibliographic  entry  see  Field  5D. 
W88-00710 


DESIGN  AND  OPERATION  OF  DESALTING 
SYSTEMS  BASED  ON  MEMBRANE  PROCESS- 
ES, 

Bechtel  Corp.,  San  Francisco,  CA. 

A.  N.  Rogers. 

IN:  Synthetic  Membrane  Processes:  Fundamentals 

and  Water  Applications,  Academic  Press,  Orlando, 

FL,  1984.  p  437-477,  1 1  fig,  14  ref. 

Descriptors:  'Membrane  processes,  'Hyperfiltra- 
tion, 'Ultrafiltration,  'Dialysis,  Membranes,  De- 
salination, Municipal  wastewater,  Economic  as- 
pects, Water  treatment. 

Membrane  treatment  plants  of  various  types,  the 
pretreatment  of  feed  streams  to  the  plants,  and  the 
post-treatment  of  the  purified  water  are  discussed. 
The  various  types  of  membrane  treatment  plants 
include  reverse  osmosis,  electrodialysis,  and  ultra- 
filtration. The  purchasing  specifications,  process 
details,  cleaning  of  the  membranes  and  plant  main- 
tenance are  discussed  for  each  of  these  types  of 
membrane  treatment  plants.  Pretreatment  of 
wastewater  includes  softening  by  ion  exchange, 
lime  and  lime-soda  softening,  removal  of  iron  and 
manganese,  filtration,  chlorination  and  chlorine  re- 
moval, pH  control,  calcium  sulfate  control,  and 
cartidge  filters.  Post-treatment  includes  decarbona- 
tion,  silica  removal  and  pH  adjustment.  (See  also 
W88-0071 1)  (Halterman-PTT) 
W88-00711 
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Field  3— WATER  SUPPLY  AUGMENTATION  AND  CONSERVATION 


Group  3A — Saline  Water  Conversion 

ECONOMICS  OF  THE  APPLICATION  OF 
MEMBRANE  PROCESSES;  PART  I:  DESALT- 
ING BRACKISH  AND  SEA  WATERS, 

Mekoroth  Water  Co.,  Tel-Aviv  (Israel). 

P.  Glueckstern,  and  N.  Arad. 

IN:  Synthetic  Membrane  Processes:  Fundamentals 

and  Water  Applications,  Academic  Press,  Orlando, 

FL,  1984.  p  479-507,  8  fig,  9  tab,  22  ref. 

Descriptors:  'Membrane  processes,  'Water  treat- 
ment, 'Desalination,  Membranes,  Demineraliza- 
tion,  Filtration,  Economic  aspects,  Ultrafiltration. 

The  cost  of  desalted  water  is  determined  by  a  large 
number  of  factors,  such  as  site,  process  technology, 
plant  capacity,  and  economic  parameters.  Wherev- 
er brackish  water  is  available,  membrane  processes 
are  currently  more  economical  than  thermal  desalt- 
ing processes,  even  when  coupled  to  a  power 
station  and  utilizing  low-grade  heat.  For  seawater 
desalting,  reverse  osmosis  plants  are  in  many  cases 
competitive  with  distillation  processes,  especially 
for  small  plants  at  locations  with  prevailing  high 
energy  costs;  however,  no  general  conclusions  can 
be  made  without  a  detailed  investigation  for  any 
specific  application.  The  enormous  potential  of 
membrane  processes  for  long-term  desalting  of  all 
kinds  of  saline  waters  is  discussed.  (See  also  W88- 
00700)  (Halterman-PTT) 
W88-00712 


OXIDATION  OF  FORMALDEHYDE  SOLU- 
TIONS USED  FOR  THE  PRESERVATION  OF 
REVERSE  OSMOSIS  MEMBRANES, 

Bureau  of  Reclamation,  Denver,  CO.  Engineering 
and  Research  Center. 

W.  J.  Boegli,  A.  P.  Murphy,  and  M.  K.  Price. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  PB85-185585. 
Price  codes:  A04  in  paper  copy,  A01  in  microfiche. 
Report  REC-ERC-84-8,  December  1984.  57  p,  24 
fig,  7  tab,  12  ref,  9  append. 

Descriptors:  'Desalination,  'Cellulose  acetate 
membranes,  'Wastewater  treatment,  'Desalination 
plants,  'Oxidation,  Reverse  osmosis,  Membranes, 
Chemical  treatment,  Membrane  processes,  Desali- 
nation wastes,  Industrial  wastewater. 

Results  of  an  experimental  study  of  a  new  process 
for  the  catalytic  oxidation,  at  ambient  tempera- 
tures, of  dilute  formaldehyde  used  in  aqueous  solu- 
tions for  the  preservation  of  cellulose  acetate  re- 
verse osmosis  membranes  are  presented.  The  oxi- 
dation involves  hydrogen  peroxide  and  an  iron 
(ferric  chloride)  catalyst  and  was  initially  tested  in 
a  bench-scale  adiabatic  reactor  to  develop  operat- 
ing curves  for  several  concentrations  of  formalde- 
hyde and  to  show  the  total  oxidation  time  as  a 
function  of  solution  temperature,  reactant  concen- 
tration, stirring  rate,  and  the  type  of  purge  gas 
used.  A  subsequent  series  of  tests  generated  iso- 
thermal data  for  fitting  a  temperature  and  concen- 
tration-dependent rate  equation.  The  reaction, 
which  proceeds  by  formic  acid  production,  was 
shown  to  be  effective  in  completely  oxidizing 
formaldehyde  solutions  at  concentrations  at,  or 
greater  than  250  mg/L  to  carbon  dioxide  and 
water  (with  formaldehyde  vapor  detected  in  the 
products  gas  stream  at  <0.4  mg/cu  m).  The  oxida- 
tion was  rate-dependent  rather  than  diffusion  con- 
trolled, and  based  on  chemical  similitude  consider- 
ations, can  be  scaled  up  directly.  Based  on  study 
results,  recommendations  are  made  for  the  design 
and  operation  of  a  full-scale  reactor  for  the  Yuma 
Desalting  Plant.  An  estimate  is  provided  for  the 
cost  of  chemicals  used  in  oxidizing  a  single  flushing 
from  a  control  block  (45,000  liter)  at  an  assumed 
concentration  of  1200  mg/1.  (Geiger-PTT) 
W88-O0776 


CATION-EXCHANGE  PRETREATMENT 

STUDIES  FOR  LAVERKIN  SPRINGS, 

Bureau  of  Reclamation,  Denver,  CO.  Applied  Sci- 
ences Branch. 
J.  W.  Kaakinen. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  PB85-173508. 
Price  codes:  A13  in  paper  copy,  A01  in  microfiche. 
Report  REC-ERC-84-12,  August  1984.  284  p,  11 
fig,  10  tab,  33  ref,  8  append. 


Descriptors:  'Desalination  plants,  'Water  treat- 
ment, 'Cooling  water,  'Water  softening,  Ion  ex- 
change, Electrodialysis,  Reverse  osmosis,  Scaling, 
Calcium  sulfate,  Gypsum,  Cation  exchange,  Cool- 
ing towers,  La  Verkin  Springs,  Membrane  process- 
es, Brines,  Brine  disposal,  Desalination  wastes,  In- 
dustrial wastes,  Saline  water,  Resins,  Demineraliza- 
tion. 

The  main  purpose  of  the  cation-exchange  experi- 
ments on  La  Verkin  Springs  (LVS)  water  was  to 
obtain  feasibility  data  for  the  pretreatment  removal 
of  calcium  from  desalting  feed  water  or  cooling 
tower  makeup  water  to  prevent  gypsum-scale  for- 
mation when  achieving  high  rates  of  water  use.  In 
field  tests  at  the  LVS  site,  a  30-liter/min-capacity 
ion  exchange  pilot  plant  softened  the  feed  water  to 
(and  thus  prevented  gypsum  scaling  in)  an  electro- 
dialyzer  at  desalting  recoveries  of  up  to  92%. 
Special  techniques  were  needed  to  prevent 
gypsum-scale  accumulation  in  the  ion  exchange 
system:  (1)  the  use  of  recycled  regenerant  preced- 
ing fresh  reject-brine  regenerant  to  lower  the  level 
of  calcium  sulfate  supersaturation,  and  (2)  high 
regeneration  flow  rates  and  a  packed  resin  bed  to 
minimize  the  residence  time  of  regenerant  in  the 
resin  bed.  Laboratory  ion  exchange  experiments 
simulating  LVS  conditions  provided  data  which 
agree  with  field  test  results  but  extend  the  number 
and  ranges  of  the  process  variables  to  better  char- 
acterize the  ion  exchange  process.  Results  showed 
the  >90%  product-water-recovery  rates  from  de- 
salination plants  could  be  attained  while  minimiz- 
ing the  brine  disposal  waste  stream.  It  was  possible 
to  use  saline  water  as  makeup  to  cooling  towers 
while  minimizing  the  brine  disposal  volume.  Pre- 
treatment costs  were  reduced  compared  with  lime 
soda  softening.  (Cassar-PTT) 
W88-00777 


SOUTHWEST  REGION  SOLAR  POND  STUDY 
FOR  THREE  SITES  -  TULAROSA  BASIN, 
MALAGA  BEND,  AND  CANADIAN  RIVER, 

Bureau  of  Reclamation,  Denver,  CO.  Engineering 
and  Research  Center. 

W.  J.  Boegli,  M.  M.  Dahl,  and  H.  E.  Remmers. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  PB85-186211. 
Price  codes:  A04  in  paper  copy,  A01  in  microfiche. 
Report  REC-ERC-83-17,  August  1984.  77  p,  29 
fig,  18  tab,  48  ref,  3  append. 

Descriptors:  'Cost  analysis,  'Electric  power  pro- 
duction, 'Hydroelectric  power,  'Reclaimed  water, 
'Desalination,  Electric  power,  Economic  aspects, 
Saline  water,  Salinity,  Solar  energy,  Thermal 
power,  Desalination  plants,  Distillation,  Fuel. 

The  Bureau  of  Reclamation  investigated  the  tech- 
nical and  economic  feasibility  of  using  solar  salt- 
gradient  ponds  to  generate  power  and  to  produce 
freshwater  in  Bureau  projects  at  three  sites  -  the 
Canadian  River  at  Logan,  New  Mexico;  Malaga 
Bend  on  the  Pecos  River  near  Carlsbad,  New 
Mexico;  and  the  Tularosa  Basin  in  the  vicinity  of 
Alamogordo,  New  Mexico.  The  ponds  would  be 
used  to  generate  electric  power  that  could  be 
integrated  with  the  Bureau's  power  grid  or  used  in 
combination  with  thermal  energy  from  the  ponds 
to  power  commercially  available  desalination  sys- 
tems to  produce  freshwater.  Results  of  the  eco- 
nomic analysis,  which  concentrated  primarily  on 
the  Tularosa  Basin  site,  showed  that  solar-pond- 
generated  intermediate  load  power  would  cost  be- 
tween 62  and  90  mills/kWh  and  between  52  and  83 
mills/kWh  for  baseload  power.  This  results  in  ben- 
efit-cost ratios  of  approximately  2.0  and  1.3  for 
intermediate  and  baseload,  respectively,  when 
compared  to  similar  facilities  powered  by  fossil 
fuels.  The  cost  savings  are  even  more  pronounced 
when  comparing  the  two  (solar  versus  fossil  fuel) 
as  a  source  of  power  for  conventional  distillation 
and  membrane-type  desalination  systems.  (Au- 
thor's abstract) 
W88-O0781 


POTENTIAL  CONSEQUENCES  OF  REJECT 
STREAM  REPLACEMENT  PROJECTS  ON 
AQUATIC,  TERRESTRIAL,  AND  RECREA- 
TION RESOURCES:  VOLUME  I,  STUDY  IN- 
TRODUCTION AND  DESCRIPTION  OF  CAN- 
DIDATE PROJECTS. 


Engineering-Science,  Inc.,  Arcadia,  CA. 

Water   and    Power    Resources   Service,    Boulder 

City,   NV.   February   1980.   56  p,   22  fig,  7  tab. 

Descriptors:  'Water  conservation,  'Water  reuse, 
•Desalination  plants,  Diversion,  Yuma  Desalting 
Plant,  Arizona,  Canals,  All-American  Canal,  Re- 
claimed water,  Geothermal  studies,  Canal  linings, 
Linings,  Water  loss,  Alamo  River,  Colorado  River, 
East  Highline  Canal,  Butler  Valley,  Brines,  Water 
transfer,  Conservation. 

Six  candidate  projects  for  replacing  42,000  acre- 
feet/year  of  reject  stream  water  at  the  Yuma  De- 
salting Plant,  Arizona,  are  described.  Also  includ- 
ed are  the  background,  objective,  and  approach  of 
the  study.  Each  of  the  projects  would  produce  and 
additional  flow  of  42,000  acre-feet/year  in  the  Col- 
orado River  as  it  enters  Mexico.  Results  of  the 
study  are  presented  in  a  separate  volume.  The 
projects  are  as  follows:  CP-1,  reconstruction  of  30 
miles  of  the  All-American  Canal  to  reduce  water 
loss;  CP-2,  reclamation  of  Alamo  River  water  and 
discharge  into  the  East  Highline  Canal  for  use  as 
irrigation  water;  CP-3,  desalination  of  geothermal 
fluid  at  the  East  Mesa  Geothermal  Test  Site  and 
release  into  the  All-American  Canal;  CP-4, 
groundwater  pumping  south  of  the  All-American 
Canal  to  intercept  seepage  water  from  the  canal; 
CP-5,  groundwater  pumping  in  Butler  Valley,  Ari- 
zona, in  land  owned  by  the  Bureau  of  Land  Man- 
agement; and  CP-6,  increase  of  water  recovery 
efficiency  in  the  Yuma  plant  so  that  only  24,000 
acre-feet/year  of  replacement  water  is  required. 
Since  plant  CP-6  replaces  only  a  portion  of  the 
total  amount  of  water,  it  would  have  to  be  com- 
bined with  a  portion  of  one  of  the  other  candidate 
amounts.  (Cassar-PTT) 
W88-00813 
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STOCHASTIC  CONSIDERATIONS  IN  OPTI- 
MAL DESIGN  OF  A  MICROCATCHMENT 
LAYOUT  OF  RUNOFF  WATER  HARVESTING, 

Ben-Gurion  Univ.  of  the  Negev,  Beersheva 
(Israel).  Dept.  of  Industrial  and  Management  Engi- 
neering. 

G.  Oron,  and  G  Enthoven. 

Water  Resources  Research  WRERAQ,  Vol.  23, 
No.  7,  p  1131-1138,  July  1987.  10  fig,  1  tab,  18  ref. 

Descriptors:  'Runoff  harvesting,  'Water  harvest- 
ing, 'Water  supply,  'Management  models,  'Model 
studies,  'Data  interpretation,  'Arid  zones,  Micro- 
catchment  design,  Catchment  areas,  Design  crite- 
ria, Water  use,  Rainfall-runoff  relationships,  Arid 
climates,  Arid  lands. 

A  management  model  was  defined  and  solved  for 
optimal  runoff  water  use  in  arid  zones  via  micro- 
catchment.  The  microcatchment  (MC)  layout  con- 
sists of  hexagons.  In  determining  their  optimal  size, 
stochastic  characteristics  of  the  rain  and  runoff 
generation  were  taken  into  account.  The  purpose 
of  the  management  model  was  to  maximize  the 
profit  per  unit  of  MC  cultivated  layout  area  wetted 
with  runoff  water  over  the  period  which  was  in 
the  range  of  10-15  years  and  equal  to  the  life  span 
of  the  MC.  Results  indicated  that  the  optimal  size 
of  the  hexagon  in  an  MC  layout  with  a  tree  in  the 
center  of  each  MC  was  in  the  range  of  100-200  sq 
m.  (Wood-PTT) 
W88-00024 


MICROPHYSICAL  AND  RADAR  OBSERVA- 
TIONS OF  SEEDED  AND  NONSEEDED  CON- 
TINENTAL CUMULUS  CLOUDS, 

Weather  Bureau,  Bethlehem  (South  Africa). 
For  primary  bibliographic  entry  see  Field  2B. 
W88-00146 


HEADWATERS  VIEW  OF  CLOUDSEEDING  IN 
THE  COLORADO  RIVER  BASIN, 

Colorado   Dept.   of  Natural   Resources,   Denver. 
For  primary  bibliographic  entry  see  Field  6E. 
W88-00349 


36 


WATER  SUPPLY  AUGMENTATION  AND  CONSERVATION— Field  3 


POTENTIAL  ECOLOGICAL  IMPACTS  OF 
SNOWPACK  AUGMENTATION  IN  THE 
UINTA  MOUNTAINS,  UTAH, 

Brigham    Young    Univ.,    Provo,    UT.    Dept.    of 

Botany  and  Range  Science. 

For   primary   bibliographic   entry   see   Field   6G. 

W88-O0350 


SIMULATED  IMPACT  OF  WEATHER  MODI- 
FICATION ON  THE  COLORADO  RIVER, 

Bureau  of  Reclamation,  Denver,  CO.  Div.  of  At- 
mospheric Resources  Research. 
J.  C.  Lease. 

IN:  Aquatic  Resources  Management  of  the  Colora- 
do River  Ecosystem:  Proceedings  of  the  1981 
Symposium  on  the  Aquatic  Resources  Manage- 
ment of  the  Colorado  River  Ecosystem,  November 
16-18,  1981,  Las  Vegas,  NV.  Arm  Arbor  Science, 
Ann  Arbor,  MI.  1983.  p  233-247,  4  fig,  4  tab,  8  ref. 

Descriptors:  'Artificial  precipitation,  'Weather 
modification,  'Cloud  seeding,  'Water  supply,  Col- 
orado River,  Streamflow,  Model  studies,  Snow- 
pack,  Runoff,  Salinity,  Mexico,  International 
agreements,  Reservoirs,  Lake  Powell,  Lake  Mead, 
Hydroelectric  power,  Electric  power  production, 
Water  storage,  Economic  aspects. 

Weather  modification  is  a  viable  method  for  aug- 
menting the  flow  of  the  Colorado  River.  Simula- 
tion, using  historic  meteorological  and  hydrologi- 
cal  data  as  input  to  the  Colorado  River  Simulation 
System  model,  indicates  that  streamflow  can  be 
increased  by  an  average  of  over  14%,  or  1600 
million  cu  m  (1.3  million  acre-ft)  over  a  30- year 
period.  Furthermore,  the  value  of  this  additional 
water  totals  approximately  $80  million  annually  for 
the  following  sources:  $29  million  from  increased 
hydroelectric  power  production,  $40  million  from 
salinity  reduction,  $5.5  million  from  water  supplies 
to  reduce  deficits  in  Arizona  and  California,  and  $5 
million  from  water  available  for  new  uses.  (See 
also  W86-02484)  (Author's  abstract) 
W88-O0351 


ENVIRONMENTAL  AND  SOCIAL  IMPLICA- 
TIONS OF  CLOUD  DEEDING  IN  THE  COLO- 
RADO RTVER  BASES, 

Bureau  of  Reclamation,  Denver,  CO.  Div.  of  At- 
mospheric Resources  Research. 
For  primary  bibliographic   entry   see   Field   6G. 
W88-00352 


USE  OF  HYDROELECTRIC  DAMS  TO  CON- 
TROL EVAPORATION  AND  SALINITY  IN 
THE  COLORADO  RTVER  SYSTEM, 

Nevada  Univ.,  Las  Vegas. 
L.  J.  Paulson. 

IN:  Aquatic  Resources  Management  of  the  Colora- 
do River  Ecosystem:  Proceedings  of  the  1981 
Symposium  on  the  Aquatic  Resources  Manage- 
ment of  the  Colorado  River  Ecosystem,  November 
16-18,  1981,  Las  Vegas,  NV.  Ann  Arbor  Science, 
Ann  Arbor,  MI.  1983.  p  439-456,  7  fig,  2  tab,  17 
ref. 

Descriptors:  'Water  conservation,  'Water  quality 
control,  'Evaporation  control,  'Water  loss,  'Res- 
ervoir operation,  'Hydroelectric  plants,  'Salinity, 
Colorado  River,  Lake  Mead,  Lake  Powell,  Glen 
Canyon  Dam,  Hoover  Dam,  Intakes,  Temperature, 
Water  temperature. 

Hydroelectric  facilities  can  be  operated  to  reduce 
evaporation  and  improve  water  quality  in  the  Col- 
orado River  system.  Cold-water  discharges  from 
Glen  Canyon  Dam  (Lake  Powell)  during  a  1977- 
1978  study  contributed  only  9.04  cal/sq  cm-day  of 
heat  to  downstream  Lake  Mead,  compared  with 
300-400  cal/sq  cm-day  (pre-Lake  Powell)  during 
the  summer  months.  Pre-  and  post  Lake  Powell 
evaporation  rates  averaged  85.2  inches/year  and 
76.8  inches/year,  respectively,  equivalent  to  a  re- 
duction in  annual  water  loss  of  at  least  120  million 
cu  m.  If  Glen  Canyon  Dam  were  operated  with 
deep  discharge  and  Hoover  Dam  (Lake  Mead) 
were  shifted  to  a  surface  discharge,  the  combined 
plan  would  result  in  evaporation  loss  reduction  of 
263  million  cu  m/year.  In  addition,  this  combined 
discharge  plan  would  reduce  salinity  levels  in  Lake 


Mead  by  16  mg/L  (9  mg/L  with  Glen  Canyon 
deep  water  discharge  and  Hoover  Dam  deep  dis- 
charge). Possible  problems  associated  with  warm- 
water  discharges  from  Lake  Mead  include  modifi- 
cation of  the  intake  structures,  impact  on  the 
downstream  cold  water  fisheries,  increased  evapo- 
ration from  Lake  Mohave  and  Lake  Havasu,  and 
alteration  of  Lake  Mead's  nutrient  budget  (in- 
creased nitrogen  retention  of  66%  and  increased 
phosphorus  retention  of  60%).  (See  also  W86- 
02484)  (Cassar-PTT) 
W88-00359 


METHOD  OF  PROVIDING  EARTH  COVER- 
ING USEFUL  FOR  WATER  HARVESTING, 

Dow  Corning  Corp.,  Midland,  MI. 

S.  A.  Brady,  and  M.  G.  Elias. 

U.S.  Patent  No.  4,405,264;  September  20,  1983.  13 

p,    13  fig,    1   ref.  Official  Gazette  of  the  United 

States  Patent  Office,  Vol  1034,  No  3,  p  1093-1094, 

September  20,  1983. 

Descriptors:  'Patents,  'Water  harvesting,  'Imper- 
vious membranes,  'Silicon,  'Elastomers,  'Earth- 
water  interfaces,  'Water  supplies,  Water  transport, 
Depression  storage,  Coatings,  Materials  engineer- 
ing. 

A  reinforced  elastomeric  silicone  membrane  or 
cloth,  impervious  to  liquid  water,  lines  the  surface 
of  a  depression  so  as  to  direct,  transport  or  hold 
water.  The  coated  cloth  is  bonded  at  the  seams  and 
the  perimeter  of  the  cloth  is  stabilized.  The  method 
yields  a  structure  that  is  economical  to  manufac- 
ture, yet  has  a  long,  useful  life  in  such  applications 
as  catchments,  irrigation  ditches,  and  holding 
ponds.  (Cremmins-AEPCO) 
W88-00521 


WATER  HARVESTING  AND  STORAGE 
SYSTEM, 

V.  Bucherre. 

U.S.  Patent  No.  4,527,927;  July  9,  1985.  7  p,  6  fig. 
Official  Gazette  of  the  United  States  Patent  Office, 
Vol  1056,  No  2,  p  727-728,  July  9,  1985. 

Descriptors:  'Patents,  'Water  harvesting,  'Water 
supplies,  'Water  storage,  'Rain,  Reservoir  storage, 
Catchment  areas,  Potable  water,  Water  distribu- 
tion, Pumped  storage,  Gravity  flow,  Livestock, 
Domestic  water,  Irrigation  water,  Storage  tanks, 
Membranes. 

Rain  is  collected  and  stored  in  a  catchment  for 
human  consumption,  livestock,  domestic  use,  or 
irrigation.  System  components  comprise  a  water 
impervious  membrane  or  sheet  for  forming  the 
catchment;  one  or  more  flexible  storage  tanks;  at 
least  one  pump;  a  suitable  strainer;  and  incidental 
piping  and  couplers.  The  sheet  or  membrane  is 
secured  over  the  prepared  catchment  surface  and 
the  piping  is  connected  between  the  catchment, 
storage  tank(s),  and  pump(s).  (Cremmins-AEPCO) 
W88-00584 


VALUE  OF  ELECTRIC  POWER  AND  POSSI- 
BLE EFFECTS  OF  WEATHER  MODIFICA- 
TION ON  SMALL-SCALE  HYDROELECTRIC 
PRODUCTION  IN  COLORADO, 

Colorado  Dept.  of  Natural  Resources,  Denver. 
W.  Loehr,  B.  C.  Welles,  and  L.  A.  Sherretz. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  PB85-181386. 
Price  codes:  A04  in  paper  copy,  A01  in  microfiche. 
Bureau  of  Reclamation,  Denver,  CO.,  Dir  of  At- 
mospheric Resources  Research.  November  1983. 
46  p,  2  fig,  13  tab,  2  append. 

Descriptors:  'Hydroelectric  power,  'Electric 
power  production,  'Weather  modification,  'Cloud 
seeding,  'Streamflow,  Hydroelectric  plants,  Elec- 
tric power,  Artificial  precipitation,  Artificial 
storms,  Energy,  Value. 

The  value  of  electric  power  in  Colorado  and  the 
effects  of  possible  increases  in  streamflow  resulting 
from  cloud  seeding  on  the  production  of  small- 
scale  hydroelectric  power  in  Colorado  were  exam- 
ined. It  was  demonstrated  that  the  value  of  power 
in  Colorado  ranges  between  about   1.4  and   12.0 


Water  Yield  Improvement — Group  3B 

cents  per  kilowatt  hour,  depending  on  the  circum- 
stances in  which  the  energy  is  produced  and  used. 
Possible  effects  of  cloud  seeding  on  streamflow 
were  determined  by  relating  flow  at  proposed 
small-scale  hydroelectric  sites  near  Telluride  and  at 
Reudi  Reservoir  to  April  30  snow  water  equiva- 
lents. At  the  Telluride  site  a  15%  increase  in  April 
30  snow  water  equivalent  increased  electric  energy 
output  by  3.5%  and  raised  the  value  of  energy 
output  by  5.0%.  At  the  Reudi  site  a  15%  snow 
water  equivalent  increase  raised  energy  output  by 
6.1%  and  its  value  by  9.9%.  It  was  concluded  that 
possible  increases  in  streamflow  from  cloud  seed- 
ing could  increase  significantly  the  amount  and 
value  of  the  energy  output  from  small-scale  hydro- 
power  facilities  in  Colorado.  (Geiger-PTT) 
W88-00783 


HIPLEX:  A  COOPERATIVE  PROGRAM  ON 
RAIN  AUGMENTATION  IN  THE  HIGH 
PLAINS, 

Bureau  of  Reclamation,  Denver,  CO.  Div.  of  At- 
mospheric Resources  Research. 
A.  S.  Dennis,  E.  W.  Holroyd,  W.  E.  Howell,  D.  A. 
Matthews,  and  B.  A.  Silverman. 
June  1984.  55  p,  15  fig,  9  tab,  305  ref. 

Descriptors:  'Cloud  seeding,  'Artificial  precipita- 
tion, 'Crop  production,  'Water  yield  improve- 
ment, 'Cost-benefit  analysis,  Precipitation,  Models, 
Crop  yield,  Environmental  effects,  Rainfall,  Eco- 
nomic aspects,  Weather  modification,  Water 
supply  development,  Water  resources  develop- 
ment, Benefits. 

The  HIPLEX  (High  Plains  Cooperative  Program) 
was  a  cooperative  effort  of  several  federal  and 
local  agencies  and  the  Canadian  government  to 
reduce  scientific  uncertainties  associated  with  at- 
tempts to  increase  growing  season  rainfall  in  the 
High  Plains  by  seeding  summer  convective  clouds. 
HIPLEX  involved  a  number  of  field  projects  as 
well  as  supporting  studies  in  short-range  forecast- 
ing, cloud  modeling,  forage  and  crop  yields,  agri- 
cultural economics,  and  environmental  matters.  A 
randomized  experiment  (HIPLEX- 1)  was  conduct- 
ed on  isolated  cumulus  congestus  clouds  around 
Miles  City  1979-1980  to  document  the  steps  in  a 
physical  hypotheses  linking  dry  ice  seeding  of 
small  to  moderate  sized  cumulus  clouds  to  in- 
creased rainfall  at  cloud  base.  Results  showed  that 
liquid  water  concentrations  decreased  so  rapidly  in 
test  clouds  that  graupel  could  not  grow  to  precipi- 
tation size.  It  is  recommended  that  seeding  trials 
proceed  in  larger  clouds.  Studies  of  the  value  of 
additional  precipitation  from  cloud  seeding 
projects  suggest  that  the  net  benefits  of  the 
HIPLEX  project  justify  continued  experimenta- 
tion to  develop  an  effective  precipitation  enhance- 
ment technology.  (Geiger-PTT) 
W88-00788 


FINAL  REPORT  ON  THE  CONTINUING 
DESIGN,  REVIEW,  AND  ANALYSIS  WORK 
FOR  THE  SIERRA  COOPERATIVE  PILOT 
PROJECT, 

North  American  Weather  Consultants,  Salt  Lake 

City,  UT. 

R.  D.  Elliott,  D.  A.  Griffith,  J.  A.  Flueck,  and  J. 

F.  Hannaford. 

Report  No.  SLWM-84-2,  November  1984.  209  p, 

93  fig,  23  tab,  40  ref,  append. 

Descriptors:  'Weather  modification,  'Cloud  seed- 
ing, 'Artificial  precipitation,  'Artificial  storms, 
'Evaluations,  Precipitation,  Orographic  precipita- 
tion, Models,  Design  criteria,  Statistical  analysis, 
Weather  data  collections,  Data  interpretations. 

This  report  covers  events  relevant  to  the  work 
conducted  by  North  America  Weather  Consultants 
(NAWC)  under  its  contract  to  the  Bureau  of  Rec- 
lamation, on  the  Sierra  Cooperative  Pilot  Project 
(SCPP).  Summaries  of  the  work  performed  each 
year  from  1977  to  1984  are  given.  The  SCPP  is  an 
on-going  winter  weather  modification  research 
program  being  conducted  in  the  central  Sierra 
Nevada  of  California.  NAWC's  objectives  in  the 
performance  of  this  work  were  threefold:  to  com- 
plete  the   physical   and   statistical   design   of  the 
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SCPP,  to  review  the  project  during  its  lifetime  to 
insure  that  operations  comply  with  the  design,  and 
to  perform  an  unbiased  evaluation  of  the  cloud 
seeding  results.  The  major  chapter  headings  in  this 
report  summarize  the  broad  range  of  the  types  of 
work  performed:  hydrology  and  suspension  crite- 
ria; SCPP  experimental  area,  extended  areas  of 
effect  and  contamination  questions;  continuing 
evolution  of  precipitation  echo  types;  continuing 
evolution  of  conceptual  models;  quantitative 
models;  statistical  and  data  analysis  work;  and 
review  and  reporting  functions.  (Geiger-PTT) 
W88-00875 

3C.  Use  Of  Water  Of  Impaired 
Quality 


IRRIGATION  CONTROL  IN  THE  PRESENCE 
OF  SALINITY:  EXTENDED  LINEAR  QUAD- 
RATIC APPROACH, 

Massachusetts  Inst,  of  Tech.,  Cambridge.  Dept.  of 

Civil  Engineering. 

R.  L.  Bras,  and  D.-J.  Seo. 

Water  Resources  Research  WRERAQ,  Vol.  23, 

No.  7,  p  1153-1161,  July  1987.  10  fig,  23  ref.  NSF 

Grant  78-20245ENG. 

Descriptors:  'Water  quality  control,  "Saline  water, 
•Path  of  pollutants,  'Irrigation  practices,  'Ex- 
tended Linear  Quadratic  method,  'Model  studies, 
•Salinity,  Irrigation,  Mathematical  equations,  Non- 
linear programming,  Irrigation  water,  Water  allo- 
cation, Salt  movement,  Root  zone,  Transpiration, 
Salt  accumulation,  Moisture  stress,  Corn,  Colora- 
do. 

When  damaging  salinity  is  present  in  the  root  zone 
or  use  of  saline  irrigation  water  is  inevitable,  irriga- 
tion scheduling  must  be  such  that  not  only  high 
agricultural  productivity  is  maintained,  but  also 
salt  accumulation  in  the  root  zone  is  avoided.  An 
intraseasonal  irrigation  scheduling  problem  is  dealt 
with  via  extended  linear  quadratic  (ELQ)  control. 
The  ELQ  control  is  well-suited  for  constrained 
multidimensional  problems  and  provides  open-loop 
feedback  control  rules  over  the  control  horizon.  A 
conceptual  model  was  developed  to  describe  the 
dynamics  of  water  allocation  and  salt  movement  in 
the  root  zone  of  a  crop.  Moisture  stress  and  osmot- 
ic stress  are  combined  to  obtain  the  integrated 
inhibitory  effect  of  salinity  on  transpiration.  For 
the  intraseasonal  model  to  be  effective  against  pe- 
rennial salt  accumulation  in  the  root  zone,  it  should 
be  able  to  yield  control  laws  which  will  lead  to 
favorable  root  zone  conditions  at  the  end  of  an 
irrigating  season.  This  long-term  aspect  of  salinity 
control  is  handled  via  probabilistic  state  constraints 
which  impose  desired  salinity  and  moisture  levels 
with  desired  confidence  level.  The  ELQ  control 
wass  employed  in  a  case  study  of  expected  net 
benefit  maximization  over  an  irrigation  season  of 
corn  in  Fort  Morgan,  Colorado.  The  results,  in 
general,  correspond  well  with  expected  irrigation 
schedules  under  different  conditions  and  provide 
valuable  information  on  both  short-  and  long-term 
aspects  of  irrigation  control  under  saline  condi- 
tions. The  ELQ  control,  being  an  analytic  iterative 
solution  scheme  with  theoretically  guaranteed  fast 
convergence,  has  a  distinct  computational  advan- 
tage over  state-of-the-art  procedures.  (Author's  ab- 
stract) 
W88-00027 


PLANT  GROWTH  FACTORS  IN  MUNICIPAL 
WASTEWATER, 

Arizona  Univ.,  Tucson.  Dept.  of  Plant  Sciences. 
F.  R.  H.  Katterman,  and  A.  D.  Day. 
BioCycle  BCYCDK,  Vol.  28,  No.  5,  p  62-63.  1  fig, 
1  tab,  10  ref. 

Descriptors:  'Water  reuse,  'Plant  growth  factors, 
'Municipal  wastewater,  'Wastewater  use,  'Fertil- 
izers, 'Cytokinin,  'Growth  factors,  Irrigation 
water,  Soybean  callus,  Growth  assay,  Biochemis- 
try, Bioassays,  Chromatography. 

In  addition  to  containing  considerable  quantities  of 
principal  fertilizer  elements,  treated  municipal 
wastewater  also  has  a  cytokinin-like  growth  factor. 
Both  research  and  field  projects  have  shown  that 


municipal  wastewater  (MWW)  can  be  successfully 
used  as  a  source  of  irrigation  water.  Aside  from  the 
ureido-adenosine  type  previously  described  there  is 
another  cytokinin-like  fraction  of  much  greater 
activity  present  in  MWW.  The  isolation  and  tenta- 
tive nature  of  this  highly  active  component  from 
MWW  is  described.  Four  liters  of  MWW  were 
prepared  for  analysis  by  the  soybean  callus  growth 
bioassay.  The  callus  tissue  in  each  fraction  was 
weighed  and  plotted  as  a  function  of  fraction 
number.  The  relative  biological  potency  among  the 
eluted  fractions  were  compared  by  means  of  the 
soybean  callus  assay.  Two  areas  of  callus  growth, 
detected  by  chromatography,  were  significantly 
higher  than  the  overall  average  growth  of  callus. 
A  comparison  of  cytokinin  activity  in  several  frac- 
tions, in  terms  of  specific  activity,  indicated  that 
the  second  area  of  cytokinin  activity  was  12  times 
more  active  than  the  first  area.  (Main-PTT) 
W88-00085 


EFFECTS  OF  FERTILIZER  FACTORY  EFFLU- 
ENT ON  SOIL  AND  CROP  PRODUCTIVITY, 

D.A.V.    Coll.,    Muzaffarnagar   (India).    Dept.    of 

Botany. 

K.  K.  Singh,  and  L.  C.  Mishra. 

Water,  Air,  and  Soil  Pollution  WAPLAC,  Vol.  33, 

No.  3/4,  p  309-320,  April  1987.  1  fig,  7  tab,  24  ref. 

Descriptors:  'Water  reuse,  'Wastewater  irrigation, 
•Fertilizers,  Industrial  wastewaters,  *Soil,  *Crop 
productivity,  Corn,  Rice,  Soil  physical  properties, 
Plant  growth,  Germination,  Photosynthetic  pig- 
ments, Water  soluble  salts,  Electrical  conductivity, 
Cation  exchange  capacity,  Effluents. 

Laboratory  experiments  were  conducted  to  evalu- 
ate the  impact  of  various  concentrations  (0.5,  5,  10, 
25,  and  50%)  of  fertilizer  factory  effluent  on  cer- 
tain physicochemical  properties  of  soil,  and  germi- 
nation, growth,  photosynthetic  pigments,  and  dry 
matter  productions  of  corn  and  rice.  The  effluent 
was  highly  alkaline  and  contained  high  amounts  of 
N(  +  ),  Ca(2+),  Na(+),  Cl(-),  C03(2-),  HC03(-), 
and  suspended  and  dissolved  solids.  Its  biological 
oxygen  demand  value  was  also  high.  The  effluent 
treatment  to  soil  resulted  in  a  significant  increase  in 
the  water  soluble  salt,  electrical  conductivity, 
cation  exchange  capacity,  pH,  N,  Ca,  Na,  and  CI 
content  of  the  soil  for  effluent  concentrations  of 
10%  and  above.  The  effluent  in  the  lower  concen- 
trations of  2.5  and  5%  enhanced  the  growth  and 
development  of  corn  and  rice.  Higher  concentra- 
tions of  effluent  (10%  and  above),  however,  inhib- 
ited the  percentage  of  seed  germination  and  caused 
deleterious  effects  on  the  dry  matter  production, 
yield  (quantitative  and  qualitative)  and  the  photo- 
synthetic pigments  of  both  test  corps.  (Author's 
abstract) 
W88-00099 


APPLICATION  OF  A  CONCEPTUAL  MODEL 
TO  IRRIGATION  WATER  REQUffiEMENT 
AND  SALT  TOLERANCE  OF  CROPS, 

Agricultural  Research  Service,  Riverside,  CA.  Sa- 
linity Lab. 

For  primary  bibliographic  entry  see  Field  3F. 
W88-00107 


WATER  REUSE. 

For   primary   bibliographic   entry   see   Field   5D. 
W 88-00 164 


MUNICIPAL  WASTEWATER  IN  AGRICUL- 
TURE. 

Proceedings  for  the  International  Conference  on 
the  Status  of  Knowledge,  Critical  Research  Needs, 
and  Potential  Research  Facilities  Relating  to:  The 
Cooperative  Research  Needs  for  the  Renovation 
and  Reuse  of  Municipal  Wastewater  in  Agricul- 
ture, Morelos,  Mexico,  December  15-19,  1980. 
Academic  Press,  NY.  1981.  Edited  by  F.  M.  d'ltri, 
J.  A.  Martinez,  and  M.  A.  Lambarri.  492  p. 

Descriptors:  'Wastewater  renovation,  'Water 
reuse,  'Wastewater  irrigation,  'Conferences,  'Re- 
cycling, 'Mexico,  Symposium,  Municipal 
wastewater,  Legal  aspects,  Pathogens,  Heavy 
metals,  Design  criteria,  Cost  analysis,  Economic 


aspects,  Arid  lands,  Irrigation  practices,  Irrigation 
programs. 

At  Cocoyoc,  Morelos,  Mexico,  representatives  of 
Mexico  and  the  United  States  gathered  to  consider 
their  need  for  close  cooperation  on  numerous  sci- 
entific topics,  in  particular  wastewater  renovation 
and  reuse  by  agriculture.  Researchers  familiar  with 
various  wastewater  irrigation  techniques  presented 
construction  designs,  operational  guidelines,  and 
data  for  these  systems.  Discussions  focused  on 
related  problems  such  as  the  nature,  distribution, 
and  fate  of  viruses,  bacteria  and  pathogenic  orga- 
nisms, as  well  as  organic  and  inorganic  contami- 
nants. Practical  suggestions  were  offered  on  how 
to  utilize  land  irrigation  techniques,  resolve  the 
problems  that  arise,  accumulate  data,  prevent  some 
potential  hazards,  and  promote  the  most  effective 
recycling  of  wastewatwer  at  the  least  expense  to 
the  economy  or  hazard  to  human  health.  Besides 
exchanging  data  and  ideas,  plans  were  initiated  for 
future  cooperation  in  such  endeavors  to  improve 
the  quality  of  research,  prevent  overlap,  and  en- 
courage mutual  assistance.  The  contents  of  the 
conference  proceedings  contains  presentations  on 
the  administrative  and  legal  aspects  of  wastewater 
renovation  and  reuse,  reuse  alternatives  for  munici- 
pal wastewater,  operation  of  land  treatment  sys- 
tems, pathogens  and  heavy  metals  in  municipal 
wastewater,  design  and  cost  criteria  for  land  treat- 
ment systems,  and  research  needs  for  renovation 
and  reuse.  (See  W88-00271  thru  W88-00290) 
(Geiger-PTT) 
W88-00270 


ROLE  OF  THE  MEXICAN  STATE  AND  FED- 
ERAL GOVERNMENTS  IN  THE  PROMOTION 
AND  COORDINATION  OF  WASTEWATER 
RENOVATION  AND  REUSE, 

Ministry   of  Agriculture   and   Water   Resources, 
Mexico  City. 
J.  A.  Martinez. 

IN:  Municipal  Wastev/ater  in  Agriculture,  Aca- 
demic Press,  New  York.  1981.  p  1-11. 

Descriptors:  'Wastewater  renovation,  'Mexico, 
'Water  use,  'Wastewater  management, 
'Wastewater  irrigation,  Recycling,  Pilot  plants, 
Political  aspects,  Irrigation  programs,  Public 
health,  Municipal  wastewater,  Economic  aspects. 

Mexico,  a  country  already  limited  in  water  re- 
sources, is  faced  with  the  problem  of  supplying 
water  to  an  ever  growing  population.  Technical 
and  economic  feasibility  studies  have  been  carried 
out  for  the  massive  reuse  of  water  in  Monterrey, 
N.L.,  Tijuana,  and  Baja  California,  the  reutilization 
districts  for  industrial  supply  in  the  Valley  of 
Mexico,  and  the  program  of  Water  Quality  Con- 
trol Districts.  Pilot  treatment  plants  have  demon- 
strated the  viability  of  wastewater  reuse.  However, 
its  implementation  and  execution  is  impeded  in 
some  cases  by  political  and  socioeconomic  reper- 
cussions. Water  resources  administration  in  Mexico 
is  governed  by  the  1971  Federal  Water  Law.  The 
administration  of  water  for  domestic  and  urban  use 
is  carried  out  by  organizations  at  the  city  level. 
Water  to  irrigate  crops  is  administered  by  SARH. 
Management  options  allow  industry  and  agricul- 
ture to  reuse  municipal  wastewater  while  the  gov- 
ernment supplies  first  use  water  to  the  population. 
Because  most  water  in  Mexico  is  free,  the  policy  of 
subsidizing  the  cost  of  potable  water  must  be  elimi- 
nated in  order  to  promote  water  reuse.  Stricter 
pollution  controls  must  be  enforced  to  make  water 
reuse  viable.  Human  health  should  be  considered 
when  renovated  wastewater  is  to  be  used  on  crops 
or  pastureland,  in  industry  or  for  recreational  pur- 
poses. (See  also  W88-00270)  (Geiger-PTT) 
W88-00271 


ROLE  OF  FEDERAL  AND  STATE  AGENCIES 
TO  STIMULATE,  COORDINATE,  AND  FUND 
RESEARCH  RELATED  TO  THE  RENOVA- 
TION AND  REUSE  OF  MUNICIPAL 
WASTEWATER  IN  THE  UNITED  STATES, 
Bureau  of  Reclamation,  Washington,  DC.  Office  of 
Water  Research. 

For   primary   bibliographic   entry   see   Field   5D. 
W88-00272 
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ADMINISTRATIVE  ASPECTS  FOR  THE  REN- 
OVATION AND  REUSE  OF  WASTEWATER, 

Engineering  and  Water  Quality  Lab.,  Mexico  City. 
For  primary  bibliographic  entry  see  Field  5D. 
W88-00273 


WORLDWIDE  ASPECTS  OF  MUNICIPAL 
WASTEWATER  RECLAMATION  AND  REUSE, 

American    Water    Works    Association    Research 
Foundation,  Denver,  CO. 
R.  D.  Heaton. 

IN:  Municipal  Wastewater  in  Agriculture,  Aca- 
demic Press,  New  York.  1981.  p  43-47,  10  fig,  8 
tab. 

Descriptors:  'Wastewater  renovation,  'Water 
reuse,  'Reclaimed  water,  'Water  reuse,  Water  use, 
Wastewater  irrigation,  Municipal  wastewater,  Ad- 
vanced wastewater  treatment,  Wastewater  treat- 
ment, Recycling,  Arid  lands,  Research  priorities. 

The  popularity  of  reclamation  and  reuse  of  munici- 
pal effluents  has  increased  over  the  past  10  years. 
In  the  U.S.,  over  50%  of  the  reuse  in  the  year  2000 
is  projected  to  occur  in  the  midwest  or  west.  The 
first  national  legislation  to  promote  reuse  was  the 
Water  Pollution  Control  Act  passed  in  1972.  Few 
countries  outside  the  U.S.  have  formal  water  reuse 
policies  on  the  national  level.  A  comprehensive 
marketing  survey  for  reuse  application  was  com- 
pleted by  the  East  Bay  Dischargers  Authority  near 
San  Francisco,  California.  A  1972  survey  of  inter- 
national reuse  projects  resulted  in  data  on  134 
different  sites.  Israel's  target  reuse  project  is  the 
Dan  River  Project.  In  Saudi  Arabia  an  ambitious 
recycling  effort  is  taking  place  at  a  refinery  near 
Riyadh.  Water  reuse  should  play  a  major  role  in 
Iran's  industrial  development.  Reclamation  of 
wastewater  for  human  use  still  occurs  at  the  Wind- 
hoek facility  in  southwest  Africa  or  Namibia.  Con- 
struction of  a  pilot  facility  in  Dordrecht,  the  Neth- 
erlands has  resulted  in  considerable  data  toward 
full-scale  reclamation  plant  construction.  In  1973,  a 
Water  Reuse  Promotion  Center  was  established  in 
Japan  to  encourage  and  coordinate  water  recycling 
throughout  the  country.  In  Hong  Kong,  advanced 
wastewater  treatment  processes  are  being  investi- 
gated for  wastewater  reuse.  Research  is  being  car- 
ried out  in  Australia  to  use  reclaimed  wastewater 
for  irrigating  forests,  timberland,  and  agricultural 
crops.  Hawaii  is  experimenting  with  water  reuse 
for  crop  irrigation.  The  Island  of  Bali  and  the 
Virgin  Islands  are  considering  water  reclamation. 
Water  recycling  experiments  will  be  conducted  in 
space.  (See  also  W88-00270)  (Geiger-PTT) 
W88-O0274 


REUSE  OF  MUNICIPAL  WASTEWATER  FOR 
INDUSTRIAL  PURPOSES  IN  MEXICO  CITY, 

Disenos  Hidraulicos  y  Technologia  S.A., Mexico 
City. 

O.  E.  Espino. 

IN:  Municipal  Wastewater  in  Agriculture,  Aca- 
demic Press,  New  York.  1981.  p  75-86,  3  fig,  2  tab. 

Descriptors:  'Water  reuse,  'Wastewater  renova- 
tion, 'Wastewater  treatment,  'Wastewater  facili- 
ties, 'Advanced  wastewater  treatment,  'Mexico, 
Reclaimed  water,  Recycling,  Design  criteria, 
Chemical  treatment,  Tertiary  wastewater  treat- 
ment, Wastewater  irrigation,  Municipal 
wastewater. 

The  average  generation  of  wastewater  in  the  met- 
ropolitan area  of  the  Federal  District  (Mexico 
City)  is  about  30  cu  m/sec.  Of  the  total  wastewater 
generated,  about  8  cu  m/sec  is  used  for  agricultural 
irrigation  in  1800  ha  in  the  Valley  of  Mexico. 
Reclaimed  wastewater  is  also  used  in  the  Valley  of 
Mexico  for  the  thermoelectricity  industry  and  a 
refinery.  Some  measures  which  should  be  consid- 
ered in  strategies  for  the  reuse  of  water  in  industry 
in  the  Valley  of  Mexico  are  economic,  financial, 
technical,  educational,  and  instrumental  measures. 
The  reuse  plant  in  Lecheria  provides  an  attractive 
option  for  using  wastewater  for  industrial  pur- 
poses. A  series  of  tests  were  carried  out  to  establish 
the  treatability  of  the  wastewater  coming  into  the 
plant.  The  treatment  plant  design  chosen  uses 
screens  with  automatic  cleansing  mechanisms  and 
circular  grit  chambers.  Treatment  consists  of  pri- 


mary sedimentation,  an  activated  sludge  system, 
and  secondary  clarification.  In  the  wet  season,  a 
tertiary,  chemical  treatment  system  may  be  used. 
Costs  of  the  treated  water  are  estimated  between 
$0.11  and  $0.19/cu  m.  (See  also  W88-O027O) 
(Geiger-PTT) 
W88-O0275 


MUNICIPAL  WASTEWATER  REUSE  FOR 
DENVER, 

Culp/Wesner/Culp,  Denver,  CO. 
M.  R.  Rothberg,  S.  W.  Work,  and  W.  C.  Lauer. 
IN:   Municipal  Wastewater  in  Agriculture,  Aca- 
demic Press,  New  York.  1981.  p  87-103,  3  fig,  2 
tab,  7  ref. 

Descriptors:  'Wastewater  treatment,  'Denver, 
'Colorado,  'Wastewater  renovation,  'Water 
reuse,  'Wastewater  facilities,  'Reclaimed  water, 
Design  criteria,  Recycling,  Municipal  wastewater, 
Future  planning,  Pilot  plants,  Cost  analysis, 
Project  planning. 

For  Denver,  Colorado,  the  only  viable  option  for 
water  reuse  is  potable  reuse.  In  order  to  meet  its 
current  annual  requirements  of  supplying  308  mil- 
lion cu  m  of  water,  the  Denver  Water  Department 
has  an  extensive  raw  water  collection,  storage,  and 
transmission  system.  Denver  has  also  evaluated 
alternatives  for  dual  distribution  system  reuse  and  a 
form  of  reuse  known  as  exchange,  tae  simplest 
form  of  successive  use.  In  1978,  the  Department 
again  hosted  a  meeting  of  various  experts  from  its 
own  staff,  outside  consultants  and  the  EPA  to 
evaluate  and  recommend  a  workable  and  reliable 
treatment  process.  The  demonstration  plant  which 
resulted  from  Phase  I  of  the  reuse  program  re- 
moves phosphorus  by  high  lime  precipitation,  ni- 
trogen by  an  ion  exchange  process,  and  soluble 
organics  by  granular  activated  carbon.  Disinfec- 
tion is  by  chlorine  dioxide.  Phase  II  of  the  Depart- 
ments reuse  program  involves  extensive  analytical 
and  health  effects  testing  of  treated  wastewater. 
Extensive  physical,  biological,  organic,  inorganic, 
and  radiological  parameters  will  be  stored  on  the 
monitoring  computer  system.  A  series  of  in  vivo 
and  in  vitro  tests  for  genetic  effects  of  treated 
concentrates  would  be  carried  out.  The  overall 
costs  of  the  project  are  estimated  at  $27.6  million. 
The  project  is  expected  to  provide  up  to  15%  of 
the  city's  municipal  water  supply  by  the  year  2000. 
(See  also  W88-O027O)  (Geiger-PTT) 
W88-00276 


PROGRAM  FOR  THE  REUSE  OF 
WASTEWATER  IN  MEXICO  CITY, 

Departmento  del  Distrito  Federal,  Mexico  City. 
Construcion  y  Operacion  Hidraulica. 
G.  G.  Villalobos,  G.  M.  Gamez,  and  F.  F.  Herrera. 
IN:  Municipal  Wastewater  in  Agriculture,  Aca- 
demic Press,  New  York.  1981.  p  105-144,  10  fig,  10 
tab. 

Descriptors:  'Wastewater  treatment,  'Wastewater 
renovation,  'Water  reuse,  'Future  planning, 
♦Mexico,  Recycling,  Project  planning,  Tertiary 
treatment,  Wastewater  facilities,  Advanced 
wastewater  treatment. 

A  review  of  Mexico  City's  hydraulic  system  and 
programs  for  wastewater  reuse  are  outlined.  Cost 
analysis  studies  were  made  on  the  rehabilitation  of 
existing  treatment  systems  to  handle  wastewater 
renovation  to  meet  the  demands  of  a  growing 
population.  Seven  reuse  systems  were  designated 
as  part  of  the  wastewater  reuse  program.  System  1 
consists  of  transporting  the  wastewater  through 
the  primary  sewerage  and  drainage  network  to  the 
wastewater  treatment  plant.  System  2  consists  of 
rehabilitating  the  existing  treatment  plants  to  irri- 
gate agricultural  crops  which  are  not  eaten  raw, 
for  green  areas,  to  fill  recreational  lakes,  and  for 
possible  use  in  industry.  System  3  applies  treated 
water  to  irrigate  agricultural  areas  where  the  prod- 
ucts are  not  eaten  raw  and  in  the  municipalities  of 
Chalco,  Cuautitlan,  and  Texcoco.  System  4  uses 
tertiary-treated  wastewater  for  industry,  business, 
services,  public  and  recreational  needs.  System  5 
applications  will  be  for  aquifer  recharge.  System  6 
will  supply  potable  water  through  tertiary  treat- 
ment. System  7  will  recirculate  water  within  indi- 


vidual houses  and  recirculate  treated  wastewater. 
Relationships  between  the  Treatment  and  Reuse 
Master  Plan,  the  Federal  Districts  hydraulic 
system,  the  Federal  government,  the  State  govern- 
ments, the  neighborhood  councils,  and  the  devel- 
opment plans  are  discussed.  (See  also  W88-O0270) 
(Geiger-PTT) 
W88-00277 


OPERATION  OF  A  PILOT  MUNICIPAL 
WASTEWATER  TREATMENT  PLANT  FOR 
AGRICULTURAL  REUSE, 

Ministry  of  Agriculture  and  Water  Resources, 
Mexico  City.  Center  for  Research  in  Water  Reuse. 
R.  S.  Alba,  and  I.  L.  Ramirez. 
IN:  Municipal  Wastewater  in  Agriculture,  Aca- 
demic Press,  New  York.  1981.  p  145-161,  5  fig,  7 
tab. 

Descriptors:  'Pilot  plants,  'Wastewater  renova- 
tion, 'Water  reuse,  'Wastewater  irrigation, 
'Wastewater  treatment,  'Mexico,  Chlorination, 
Wastewater  facilities,  Biological  wastewater  treat- 
ment, Physicochemical  treatment,  Crop  produc- 
tion, Chemical  treatment,  Irrigation  programs,  Re- 
cycling. 

A  pilot  demonstration  plant  was  built  at  Monter- 
rey, N.L.,  Mexico  to  evaluate  the  technical  advan- 
tages of  the  different  processes  available  for 
wastewater  treatment  for  agricultural  reuse.  Three 
different  forms  of  operation  were  evaluated:  com- 
plete treatment  in  series,  which  includes  primary, 
secondary,  and  physical-chemical  treatments;  pri- 
mary plus  physical-chemical  treatment;  and  biolog- 
ical treatment  plus  chlorination.  Results  showed 
that  the  effluent  from  biological  treatment  can  be 
used  to  irrigate  crops  under  certain  conditions.  The 
crop  system  to  be  irrigated  should  not  have  fruit 
that  is  eaten  raw.  Aerosol  formation  should  be 
avoided  during  wastewater  irrigation.  For  canal 
irrigation,  the  distance  between  the  soil  and  the 
edible  part  of  the  plant  should  be  taken  into  ac- 
count. No  root  crops  which  are  eaten  raw  by 
humans  should  be  irrigated  unless  the  chlorination 
process  is  increased  and  the  concentration  of  fecal 
coliforms  is  reduced  to  less  than  2.2  organisms/100 
ml.  A  similar  analysis  could  be  carried  out  for  each 
of  the  effluents  in  relation  to  each  of  the  uses  of 
wastewater  being  considered.  (See  also  W88- 
00270)  (Geiger-PTT) 
W88-O0278 


LAND  TREATMENT:  A  VIABLE  SOLUTION 
FOR  MANAGEMENT  OF  WASTEWATER  IN 
THE  METROPOLITAN  AREA  OF  THE 
VALLEY  OF  MEXICO, 

Eco-Ingenieria  S.A.,  Mexico  City. 
H.  M.  Marquez. 

IN:  Municipal  Wastewater  in  Agriculture,  Aca- 
demic Press,  New  York.  1981.  p  163-193,  3  fig,  19 
tab,  23  ref. 

Descriptors:  'Wastewater  irrigation,  'Wastewater 
treatment,  'Land  application,  'Wastewater  ren- 
ovation, 'Wastewater  management,  'Mexico, 
Land  disposal,  Reclaimed  water,  Percolation,  Re- 
cycling, Water  reuse,  Heavy  metals,  Crop  produc- 
tion, Public  health,  Pathogens. 

The  use  of  wastewater  from  the  metropolitan  area 
of  Mexico  City  (MAMC)  for  irrigation  in  Irriga- 
tion District  03  provides  nutrients  for  the  growth 
of  food  stuffs.  Pretreatment  is  recommended  for 
wastewater  intended  for  application  to  fodder 
crops.  By  percolating  through  the  soil,  the 
wastewater  receives  a  level  of  treatment  which  is 
superior  to  secondary  treatment,  thus  reducing  pol- 
lution downstream.  Wastewater  irrigation  in  Irri- 
gation District  03  of  the  MAMC  poses  many  haz- 
ards to  public  health  in  that  pathogenic  organisms 
are  present  on  crops  that  are  eaten  raw.  Heavy 
metals  in  wastewater  are  accumulated  in  the  Dis- 
trict's soil  and  are  introduced  into  the  human 
trophic  food  chain  through  the  fodder  fed  to 
cattle.  The  treatment  of  MAMC's  wastewater  by 
land  application  is  possible  if  irrigation  is  carried 
out  in  an  isolated  area  exclusively  on  fodder  crops, 
the  levels  of  heavy  metals  in  wastewater  are  con- 
trolled at  the  source,  and  essential  and  basic  sani- 
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tary  services  are  provided  for  the  people  who 
work  in  the  area  irrigated  with  wastewater.  (See 
also  W88-00270)  (Geiger-PTT) 
W88-00279 


FLUSHING        MEADOWS        PROJECTS 
WASTEWATER     RENOVATION     BY     HIGH 
RATE  INFILTRATION  FOR  GROUNDWATER 
RECHARGE, 

Agricultural    Research    Service,    Phoenix,    AZ. 
Water  Conservation  Lab. 
H.  Bouwer,  and  R.  C.  Rice. 

IN:  Municipal  Wastewater  in  Agriculture,  Aca- 
demic Press,  New  York.  1981.  p  195-215,  3  fig,  2 
tab,  22  ref. 

Descriptors:  *Wastewater  treatment,  'Water  reuse, 
'Infiltration,  'Groundwater  recharge, 

•Wastewater  renovation,  'Public  health,  'Arizona, 
Recycling,  Aquifers,  Induced  infiltration,  Land  ap- 
plication, Wastewater  management,  Wastewater 
disposal,  Economic  aspects. 

When  sewage  effluent  is  to  be  used  for  irrigation, 
the  agronomic  and  public  health  aspects  must  be 
considered.  Salinity  levels  of  sewage  effluent  are 
generally  not  a  problem  for  crops.  Heavy  metals  in 
wastewater  may  have  phytotoxic  effects  or  effects 
on  animal  or  human  health.  Hay  crops  can  utilize 
high  N  levels  in  sewage  effluent.  Excessive  N 
levels  may  reduce  crop  yield  while  increasing  veg- 
etative growth.  N  levels  in  wastewater  may  be 
reduced  by  further  tertiary  treatment  or  by  dilu- 
tion of  the  wastewater  to  be  used  for  irrigation. 
Toxic  elements  in  wastewater  can  affect  human 
health  directly,  when  farm  workers  are  exposed  to 
irrigation  aerosol  or  sewage-treated  soil,  or  indi- 
rectly (through  ingested  farm  products).  The  addi- 
tional purification  that  conventionally  treated 
sewage  effluent  needs  in  order  to  meet  the  stand- 
ards for  unrestricted  irrigation  is  effectively  ob- 
tained by  groundwater  recharge.  Rapid  infiltration 
systems  require  relatively  permeable  soil  to  obtain 
high  infiltration  rates.  Considerable  field  studies 
and  testing  are  needed  to  determine  the  optimum 
design  and  management  of  such  a  system.  The 
Flushing  Meadows  Project  near  Phoenix,  Arizona 
was  started  in  1967  to  determine  the  quality  of 
renovated  wastewater  that  could  be  achieved.  The 
favorable  results  of  this  project  prompted  the  con- 
struction of  a  larger  system  (23rd  Avenue  project) 
to  produce  renovated  water  on  a  commercial  basis. 
The  quality  of  water  produced  by  the  23rd  Avenue 
project  was  similar  to  that  of  the  Flushing  Mead- 
ows project.  The  advantages  of  using  primary  ef- 
fluents for  infiltration  are  costs  savings  and  a 
higher  organic  carbon  content  which  will  enhance 
denitrification  in  the  soil.  (See  also  W88-00270) 
(Geiger-PTT) 
W88-00280 


AGRICULTURAL  LAND  ERRIGATION  WITH 
WASTEWATER  IN  THE  MEZQUITAL 
VALLEY, 

Valley  of  Mexico  Water  Commission,  Mexico 
City. 

J.  C.  Moreno. 

IN:  Municipal  Wastewater  in  Agriculture,  Aca- 
demic Press,  New  York.  1981.  p  217-248,  6  fig,  6 
tab,  14  ref. 

Descriptors:  'Wastewater  irrigation,  'Water  reuse, 
'Irrigation  programs,  'Water  use,  'Future  plan- 
ning, 'Mexico,  Wastewater  treatment,  Recycling, 
Salinity,  Crop  production,  Industrial  water,  Water 
resources  development,  Water  supply. 

In  1960,  studies  were  initiated  on  the  reuse  of 
wastewater  in  the  Valley  of  Mexico  and  the  Mez- 
quital  Region.  Wastewater  was  found  to  be  high  in 
salinity.  Salinity  increased  after  long  storage  peri- 
ods. High  levels  of  detergents  in  the  wastewater 
decreased  the  growth  of  calves.  Boron  in  the 
wastewater  was  toxic  to  beans  at  concentrations  of 
5  mg/liter  and  to  lettuce  at  concentrations  of  5 
mg/liter.  The  effects  of  various  irrigation  waters 
on  crop  production  are  examined.  Regulations  for 
the  control  of  wastewater  used  in  agricultural  irri- 
gation were  drawn  up  in  1970.  Extensions  of 
wastewater  irrigation  schemes  will  continue  to  col- 
lect  wastewater   at   the   Drainage   Canal,   in   the 


southern  extension  of  the  Great  Canal,  and  Lake 
Zumpango.  For  the  Central  Zone  Water  Plan,  the 
supply  source  will  be  the  Endo  Dam.  The  volumes 
required  for  the  years  1975,  1980,  1990  and  2000 
are  estimated  as  well  as  the  wastewater  volume 
which  could  be  exploited  by  the  industry.  Avail- 
able water  resources  for  the  future  are  the  natural 
basins  draining  directly  to  the  Western  Outfall  and 
the  wastewater  and  rainfall  generated  in  the  metro- 
politan area  of  Mexico  City.  In  the  future 
wastewater  irrigation  will  be  extended  to  areas 
with  medium  to  light  texture  with  good  permeabil- 
ity and  a  high  content  of  Ca  and  Mg  carbonates. 
(See  also  W88-0O27O)  (Geiger-PTT) 
W88-00281 


MICHIGAN  STATE  UNIVERSITY  WATER 
QUALITY  MANAGEMENT  FACILITY  -  A 
LAKE-LAND  SYSTEM  TO  RECYCLE  MUNICI- 
PAL WASTEWATER, 

Michigan  State  Univ.,  East  Lansing.  Inst,  of  Water 
Research. 

T.  M.  Burton,  and  D.  L.  King. 
IN:  Municipal  Wastewater  in  Agriculture,  Aca- 
demic Press,  New  York.  1981.  p  249-269,  1  fig,  4 
tab,  15  ref. 

Descriptors:  'Wastewater  irrigation,  'Recycling, 
'Wastewater  renovation,  'Crop  production,  Land 
application,  Wastewater  disposal,  Lakes, 
Wastewater  treatment,  Municipal  wastewater, 
Water  quality,  Nitrogen,  Phosphorus,  Nutrients, 
Water  reuse. 

The  Water  Quality  Management  Facility  (WQMF) 
at  Michigan  State  University  is  a  combined  land- 
lake  system  for  research  on  treatment  and  recycle 
of  municipal  wastewater.  The  WQMF  was  con- 
structed in  1973  cooperatively  with  a  new  activat- 
ed sludge,  tertiary  sewage  treatment  facility.  Phos- 
phorus and  nitrogen  removal  by  the  lake  have 
proven  excellent.  Fish  management  requires  re- 
moval of  macrophytes  or  aeration.  Wastewater 
lakes  attenuate  populations  of  fecal  coliform  bacte- 
ria. Research  on  the  land  portion  of  the  WQMF 
has  emphasized  a  mass  balance  approach  for  the 
major  nutrients  with  attempts  made  to  quantify 
inputs,  outputs,  plant  uptake,  and  storage  within 
the  system.  Spray  irrigation  studies  were  conduct- 
ed on  old  abandoned  fields,  tree  seedling  planta- 
tions, late  successional  sugar  maple,  small  crop  plot 
studies  of  several  varieties  of  annual  and  perennial 
forages,  and  on  soybeans.  Cottonwood  and  Scotch 
pine  had  the  fastest  growth  rates  under  irrigated 
conditions.  The  annual  grasses  produced  the  high- 
est N  yields.  Alfalfa  yielded  almost  as  much  dry 
matter  per  hectare  as  did  the  annuals  with  substan- 
tially more  N  removal.  Tall  fescue,  orchardgrass, 
Kentucky  bluegrass,  and  reed  canarygrass  all  had 
excellent  N  yields  at  the  higher  irrigation  rates 
(5.0-7.5  cm/week).  Studies  of  harvest  vs.  mowing 
for  Kentucky  bluegrass  showed  that  grasses  main- 
tained their  effectiveness  at  N  removal  regardless 
of  whether  the  cut  vegetation  was  removed  or  not. 
Studies  of  P  on  the  crop  plots  showed  that  all  P 
applied  in  wastewater  had  either  been  removed  by 
harvest  or  remained  in  the  upper  1 5  cm  of  soil  after 
5  yr  of  irrigation.  Several  recommendations  for 
operation  of  a  combined  land-lake  wastewater  re- 
cycling system  are  considered.  (See  also  W88- 
00270)  (Geiger-PTT) 
W88-00282 


MICROBIOLOGICAL  HEALTH  EFFECTS  AS- 
SOCIATED WITH  THE  USE  OF  MUNICIPAL 
WASTEWATER  FOR  IRRIGATION, 

Health  Effects  Research  Lab.,  Cincinnati,  OH. 
N.  E.  Kowal,  H.  R.  Pahren,  and  E.  W.  Akin. 
IN:  Municipal  Wastewater  in  Agriculture,  Aca- 
demic Press,  New  York.  1981.  p  271-342,  22  tab, 
144  ref. 

Descriptors:  'Wastewater  irrigation,  'Wastewater 
renovation,  'Pathogens,  'Parasites,  'Public  health, 
Water  reuse,  Reclaimed  water,  Land  disposal, 
Wastewater  disposal,  Wastewater  management, 
Wastewater   treatment,   Pathogenic   bacteria,   Vi- 


With  the  application  of  large  volumes  of  minimally 
pretreated  wastewater  to  agricultural  land,  consid- 


erable potential  exists  for  adverse  health  effects  of 
land  treatment.  The  microbial  agents  of  concern 
from  a  health  effects  viewpoint  include  bacteria 
such  as  Salmonella  and  Shigella;  viruses  such  as 
enteroviruses,  hepatitus,  adenoviruses,  rotaviruses, 
and  Norwalk-like  agents;  protozoans  such  as  Enta- 
moeba and  Giardia;  and  helminths  or  worms  such 
as  Ascaris,  Frichuris,  and  Toxocara.  For  each 
agent,  the  types  and  levels  usually  found  in  munici- 
pal wastewater  and  the  efficiency  of  preapplication 
treatment  (usually  stabilization  pond)  are  briefly 
reviewed.  The  levels  of  the  agent  usually  found, 
behavior,  and  survival  of  the  agent  in  the  medium 
or  route  of  potential  human  exposure  (in  aerosols, 
in  surface  soil  or  in  plants)  are  discussed.  The 
infective  dose,  risk  of  infection,  and  epidemiology 
of  the  pathogens  are  outlined.  It  is  concluded  that 
the  occurrence  of  viruses  be  based  on  viral  tests 
rather  than  bacterial  tests.  Where  the  minimum 
level  of  preapplication  treatment  (properly-de- 
signed sedimentation)  is  used,  public  access  should 
be  limited  to  between  100  and  200  m  from  the 
spray  source.  Waiting  periods  for  harvest  should 
be  observed.  Humans  should  have  a  minimum 
amount  of  contact  with  land  treatment  sites.  (See 
also  W88-00270)  (Geiger-PTT) 
W88-00283 


EVALUATING  THE  FECAL  CONTAMINA- 
TION IN  FRUITS  AND  VEGETABLES  FROM 
MARKETS  IN  MEXICO  CITY, 

Universidad     Nacional    Autonoma    de    Mexico, 
Mexico  City.  Dept.  of  Human  Ecology. 
I.  H.  Arteaga,  J.  T.  Zavala,  P.  M.  Schettino,  and 
C.  M.  Jimenez. 

IN:  Municipal  Wastewater  in  Agriculture,  Aca- 
demic Press,  New  York.  1981.  p  343-350,  2  tab,  9 
ref. 

Descriptors:  'Wastewater  irrigation,  'Wastewater 
disposal,  'Public  health,  'Feces,  'Fruit  crops, 
'Vegetable  crops,  'Mexico,  Wastewater  renova- 
tion, Water  reuse,  Enteric  bacteria,  Coliforms, 
Crop  production,  Bactericides. 

In  Mexico,  feces  may  be  carried  by  rainwater  and 
become  part  of  the  normal  sewage  discharges 
which  are  used  for  agricultural  irrigation.  The 
fecal  contamination  of  fruits  and  vegetables  sold  in 
the  Xochimilco,  Jamaica,  and  Merced  markets  of 
Mexico  City  were  examined  using  enterobacteria 
as  indicators  of  fecal  contamination.  In  the  three 
markets  on  all  of  the  dates  when  foodstuffs  were 
sampled,  high  percentages  of  coliforms  were  isolat- 
ed, indicating  the  presence  of  fecal  contamination. 
The  bacterial  coliforms  most  frequently  encoun- 
tered were  Escherichia  cob  and  Enterobacter  aero- 
genes.  Of  the  four  treatment  methods  tested,  the 
most  effective  were  scalding  and  treatment  with  a 
bacteriocide.  The  use  of  a  bactericide  leaves  an 
unpleasant  taste  on  fruit  and  vegetables,  while 
scalding  causes  some  vegetables  to  lose  their  fresh- 
ness. Where  bactericides  are  unavailable,  a  metic- 
ulous washing  with  running  water  is  highly  recom- 
mended. Of  the  three  bactericides  tested  in  the 
study,  the  Elibac  solution  containing  chlorine  salts 
proved  to  be  the  most  efficient.  The  Merced 
market  had  higher  levels  of  hygiene  than  the  other 
two  markets  examined.  (See  also  W88-00270) 
(Geiger-PTT) 
W88-00284 


TRACE  METALS  IN  SOILS  AND  PLANTS  RE- 
CEIVING MUNICIPAL  WASTEWATER  IRRI- 
GATION, 

California  Univ.,  Riverside.  Dept.  of  Soil  and  En- 
vironmental Sciences. 
A.  L.  Page,  and  A.  C.  Chang. 
IN:   Municipal  Wastewater  in  Agriculture,  Aca- 
demic Press,  New  York.  1981.  p  351-372,  8  tab,  23 
ref. 

Descriptors:  'Wastewater  disposal,  'Wastewater 
irrigation,  'Wastewater  renovation,  'Trace  metals, 
•Soil  amendments.  Water  reuse,  Recycling, 
Wastewater  management,  Trace  elements, 
Wastewater  treatment,  Heavy  metals,  Crop  pro- 
duction, Irrigation  programs,  Municipal 
wastewater. 
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This  chapter  reviews  possible  accumulation  of 
trace  metals  in  soil  through  the  use  of  wastewater 
in  irrigation,  and  its  possible  impact  on  the  growth 
and  chemical  composition  of  crops.  Concentrations 
of  trace  metals  in  wastewater  following  treatment 
at  a  municipal  wastewater  plant  depend  largely 
upon  inputs  and  the  extent  of  treatment.  Primary 
treatment  effectively  removes  high  percentages  of 
many  trace  metals  from  wastewaters.  Secondary 
treatment  removed  60  to  80%  of  the  total  Cd,  Cr, 
Cu,  Hg,  Pb,  and  Zn  from  the  primary  effluent. 
Advanced  wastewater  treatment  systems  are  not 
very  effective  in  removing  boron  caused  by  use  of 
detergents.  Concentrations  of  trace  metals  in  sur- 
face waters  are  considerably  less  than  those  for 
wastewaters.  Since  growing  plants  are  more  likely 
to  be  injured  by  the  input  of  trace  metals  to  soils 
through  external  pathways  (soil  amendments,  irri- 
gation water  and  waste  disposal),  it  is  essential  that 
the  trace  metal  content  of  irrigation  water  be  care- 
fully monitored.  The  phytotoxicity  of  an  element 
also  depends  on  cultivation  practices,  plant  species 
ind  soil  types.  Trace  metals  are  immobilized  in  soil 
by  adsorption,  precipitation,  cation  exchange,  and 
formation  of  complexes  with  organic  or  inorganic 
ligands  in  the  soil.  Available  data  suggest  either 
slight  or  no  accumulation  of  trace  metals  in  the  soil 
profile  or  root  zone  following  long  term  use  of 
wastewater  for  irrigation.  Based  upon  available 
data,  it  appears  that  treated  wastewaters  can  be 
used  as  a  source  of  irrigation  water  for  at  least  a 
number  of  decades  before  trace  metals  will  accu- 
mulate to  levels  considered  hazardous.  (See  also 
W88-00270)  (Geiger-PTT) 
W88-O0285 


rREATMENT  AND  FINAL  DISPOSAL  OF  MU- 
NICIPAL WASTEWATER  AND  SLUDGE  ON 
HIE  LAND:  PRESENT  PRACTICES, 

Monterrey  Univ.  (Mexico).  Dept.  of  Civil  Engi- 
neering. 
A.  R.  Alcazar. 

IN:  Municipal  Wastewater  in  Agriculture,  Aca- 
demic Press,  New  York.  1981.  p  373-387,  4  fig,  19 
ref. 

Descriptors:  'Wastewater  disposal,  'Wastewater 
irrigation,  'Land  disposal,  'Irrigation  practices, 
•Wastewater  renovation,  Irrigation  programs, 
Sludge  disposal,  Land  application,  Wastewater 
treatment,  Sprinkler  irrigation,  Heavy  metals,  Infil- 
tration, Percolation,  Crop  production. 

Present  practices  in  land  disposal  of  wastewater 
include  irrigation  of  crops,  golf  courses,  cemetaries 
ind  parks.  Wastewater  is  applied  by  overland  flow 
land  application,  spray  irrigation,  and  infiltration- 
percolation.  For  overland  flow  land  application,  a 
living  filter  has  been  developed  based  on  the  soil 
vegetation  ecosystem.  For  spray  irrigation,  the 
main  objective  is  to  take  advantage  of  the  water 
Bid  its  fertilizing  properties  to  obtain  crops  of 
economic  value  for  human  or  animal  consumption. 
The  objective  of  infiltration-percolation  is  to  opti- 
mize the  recharge  of  groundwater  with  water  of  an 
acceptable  quality  at  the  maximum  possible  rates 
throughout  the  year.  The  living  filter  system  re- 
quires careful  balance  of  water  and  organic  materi- 
al to  maintain  aerobic  conditions  in  the  soil.  The 
sprinkle  irrigation  method  applies  water  under 
pressure  through  spray  nozzles.  Irrigation  by  the 
ridge  and  furrow  method  is  also  a  common  agricul- 
tural practice.  Adequate  pretreatment  of  the  liquid 
industrial  wastes  is  necessary  to  avoid  unaccept- 
able concentrations  of  heavy  metals  and  other 
toxic  substances.  Soil  pH  should  be  >  6.5  when 
sludge  is  applied  to  prevent  accumulation  of  heavy 
metals  in  the  food  chain.  In  Sweden,  pasteurization 
of  sludge  is  recommended  before  application  to 
farmland.  (See  also  W88-O0270)  (Geiger-PTT) 
W  88-00286 


DESIGN  FACTORS  FOR  THE  RAPTO  INFIL- 
TRATION, OVERLAND  FLOW,  AND  SLOW 
RATE  IRRIGATION  WASTEWATER  LAND  AP- 
PLICATION SYSTEMS, 

Culp/Wesner/Culp,  Cameron  Park,  CA. 
G.  Culp,  and  D.  Hinrichs. 

IN:  Municipal  Wastewater  in  Agriculture,  Aca- 
demic Press,  New  York.  1981.  p  389-426,  6  fig,  16 
tab,  12  ref. 


Descriptors:  'Wastewater  irrigation,  'Wastewater 
treatment,  'Irrigation  programs,  'Irrigation  prac- 
tices, 'Wastewater  disposal,  Water  reuse, 
Wastewater  management,  Infiltration,  Crop  pro- 
duction. Percolation,  Land  application,  Overland 
flow. 

The  design  criteria  and  features  of  rapid  infiltra- 
tion, overland  flow,  and  slow  rate  irrigation 
wastewater  land  application  systems  are  reviewed. 
Overland  flow  treatment  is  best  suited  for  areas 
with  impermeable  soils.  Overland  flow  provides 
treatment  by  filtration  and  microbial  activity  in  the 
surface  soil  and  vegetation.  Infiltration-percolation 
systems  provide  treatment  by  wastewater  vertical- 
ly filtering  through  the  soil  mantle.  Treatment  is 
accomplished  by  biological  growth  at  or  near  the 
soil  surface  and  filtration  and  soil  adsorption  in  the 
unsaturated  zones  below.  Slow  rate  irrigation  sys- 
tems are  applied  without  water  damage  to  crops. 
Pretreatment  of  wastewater  prior  to  use  in  slow 
rate  irrigation  systems  should  be  based  primarily 
on  the  type  of  crops  grown.  The  most  common 
irrigation  systems  are  the  mechanical  move  (center 
pivot,  moving  gun  and  wheel  line),  permanent  or 
solid  set  sprinklers,  and  surface  application  sys- 
tems. A  design  example  for  a  slow  rate  system 
takes  into  account  the  site,  climate,  application 
rate,  storage  reservoir,  land  area,  irrigation  system, 
nitrogen  balance  and  sodium  adsorption  ratio. 
Loading  rates  of  overland  flow  systems  are  based 
on  the  level  of  wastewater  pretreatment.  The  dis- 
tribution through  such  systems  are  by  gated  pipe 
or  spray  method.  To  enhance  N  removal  and  main- 
tain good  percolation  rates,  most  rapid  infiltration 
systems  are  flooded  intermittently  followed  by  a 
drying  period.  Of  the  three  land  systems,  rapid 
infiltration  is  the  least  sensitive  to  cold  weather. 
Rapid  infiltration  requires  little  pre-application,  but 
subsurface  drainage  may  be  required,  depending  on 
groundwater  level  and  movement.  (See  also  W88- 
00270)  (Geiger-PTT) 
W88-00287 


COMPARATIVE  COSTS  OF  LAND  TREAT- 
MENT VERSUS  CONVENTIONAL 
WASTEWATER  TREATMENT, 

Economic  Research  Service,  University  Park,  PA. 
C.  E.  Young. 

IN:  Municipal  Wastewater  in  Agriculture,  Aca- 
demic Press,  New  York.  1981.  p  427-452,  1  fig,  10 
tab,  14  ref. 

Descriptors:  'Wastewater  irrigation,  'Wastewater 
renovation,  'Advanced  wastewater  treatment, 
'Model  studies,  'Land  application,  'Cost  analysis, 
Simulation  analysis,  Irrigation  practices,  Irrigation 
programs,  Water  reuse,  Models,  Wastewater  treat- 
ment,  Wastewater  disposal,   Comparison  studies. 

An  engineering  simulation  model  was  used  to  com- 
pare land  application  costs  with  those  of  conven- 
tional advanced  wastewater  treatment.  The  Cost  of 
Land  Application  of  Wastewater  (CLAW)  model 
was  used  to  simulate  land  treatment  systems  under 
a  variety  of  scenarios.  Results  showed  that  rapid 
infiltration  systems  are  the  least  costly  of  the  sys- 
tems examined,  followed  by  overland  flow,  center 
pivot  irrigation,  and  solid  set  irrigation,  in  that 
order.  Land  application  systems  are  relatively  cap- 
ital intensive  with  a  four-to-one  ratio  of  capital  to 
operation  and  maintenance  costs.  Introduction  of 
net  crop  revenue,  except  for  rapid  infiltration  sys- 
tems, further  reduces  the  variable  system  costs. 
Conventional  advanced  wastewater  treatment 
(AWT)  systems  were  also  simulated.  The  AWT 
system  is  generally  more  expensive  than  land  appli- 
cation. Sensitivity  analysis  indicated  that  extending 
the  irrigation  season  and  the  application  rate  as 
much  as  possible  lowers  the  amount  of  land  and 
need  for  irrigation  equipment.  Future  research 
needs  include  better  data  on  costs,  crop  responses, 
and  offsite  impacts.  These  issues  need  to  be  re- 
solved before  land  application  is  likely  to  gain 
widespread  acceptance  as  an  advanced  wastewater 
treatment  method.  (See  also  W88-00270)  (Geiger- 
PTT) 
W88-00288 


RESEARCH  NEEDS  RELATED  TO  MUNICI- 
PAL WASTEWATER  RENOVATION  AND 
REUSE  IN  ARID  AND  SEMIARID  AREAS, 


New  Mexico  Water  Resources  Research  Inst.,  Las 
Cruces. 
T.  G.  Bahr. 

IN:  Municipal  Wastewater  in  Agriculture,  Aca- 
demic Press,  New  York.  1981.  p  453-461,  3  tab. 

Descriptors:  'Wastewater  renovation,  'Recycling, 
'Wastewater  irrigation,  'Wastewater  management, 
'New  Mexico,  Groundwater  depletion,  Consump- 
tive use,  Legal  aspects,  Public  health,  Land  dispos- 
al, Economic  aspects,  Irrigation  practices,  Irriga- 
tion programs,  Water  demand,  Municipal 
wastewater,  Future  planning,  Wastewater  disposal. 

The  five  year  water  research  plan  of  the  New 
Mexico  Water  Resources  Research  Institute  out- 
lines a  listing  of  research  needs  that  identify  critical 
water  problems  for  the  state  of  New  Mexico  and 
the  region.  New  Mexico's  groundwater  supplies 
are  potentially  threatened  by  continued  ground- 
water pumping.  Water  depletions  or  consumptive 
use  in  the  United  States  amounts  to  about  one-third 
of  that  withdrawn.  A  10%  improvement  in  irriga- 
tion efficiency  for  New  Mexico  saves  an  amount  of 
water  equivalent  to  all  other  uses  combined.  Recy- 
cling municipal  wastewater,  if  coupled  with  a  pro- 
gram of  reducing  municipal  withdrawals,  would 
conserve  only  about  5%  of  the  total  water  used  in 
New  Mexico.  The  research  needs  related  to  munic- 
ipal wastewater  recycling  in  New  Mexico  include 
studies  to  determine  the  legal  ramifications  of  alter- 
native recycling  systems,  continued  studies  to 
assess  the  public  health  risks  of  different 
wastewater  management  methods,  and  studies  of 
an  economic  nature  to  better  determine  the  value 
of  municipal  wastewater.  (See  also  W88-O0270) 
(Geiger-PTT) 
W88-00289 


RESEARCH  NEEDS  EN  MEXICO  WITH  RE- 
SPECT TO  THE  RENOVATION  AND  REUSE 
OF  DOMESTIC  WASTEWATER, 

Universidad     Nacional     Autonoma    de    Mexico, 
Mexico  City.  Facultad  de  Ingenieria. 
R.  Cuellar-Chavez. 

IN:  Municipal  Wastewater  in  Agriculture,  Aca- 
demic Press,  New  York.  1981.  p  463-476,  7  tab,  9 
ref. 

Descriptors:  'Wastewater  irrigation,  'Municipal 
wastewater,  'Wastewater  disposal,  'Wastewater 
renovation,  'Research  priorities,  'Mexico,  Land 
application,  Wastewater  treatment,  Irrigation  prac- 
tices, Irrigation  programs,  Crop  production,  Land 
disposal,  Recycling,  Water  reuse. 

In  Mexico,  various  studies  were  carried  from  1970 
to  1980  on  the  use  of  municipal  wastewater  for 
crop  irrigation.  In  other  countries,  limited  applica- 
tions of  wastewater  irrigation  have  been  made. 
Research  is  needed  to  evaluate  the  effects  on  the 
soil  in  various  regions  where  untreated  municipal 
wastewater  has  been  used  for  irrigation  over  time; 
analyze  the  crop  yield  variations;  determine  the 
level  of  crop  pollution;  study  the  survival  of  patho- 
genic organisms  in  wastewater,  soil,  and  crops; 
evaluate  the  health  effects  of  untreated  wastewater 
on  agricultural  workers;  and  analyze  the  irrigation 
techniques  with  wastewater.  Each  case  eligible  for 
wastewater  irrigation  should  be  analyzed  separate- 
ly, considering  the  soil  characteristics  and  the 
crops  to  be  irrigated.  This  process  of  analysis 
should  take  into  account  the  available  technology 
for  wastewater  treatment  to  design  or  adapt  low 
cost  processes  for  agricultural  irrigation.  Some 
processes  which  should  be  studied  are:  Imhoff 
tanks,  primary  sedimentation,  stabilization  ponds 
(with  low  retention  periods),  and  ponds  with 
aquatic  weeds.  (See  also  W88-00270)  (Geiger- 
PTT) 
W88-00290 


COPING  WITH  SALINITY, 

J.  Van  Scilfgaarde,  and  J.  D.  Rhoades. 
IN:  Water  Scarcity:  Impacts  on  Western  Agricul- 
ture. Univ.  of  California  Press,  Berkeley.  1984.  p 
157-179,  1  tab,  45  ref. 

Descriptors:  'Impaired  water  use,  'Saline  water, 
'Agriculture,  Desalination,  Brackish  water,  Water 
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scarcity,  Water  management,  Water  use,  Irrigation, 
Water  reuse,  Salt  tolerance. 

Four  independent  management  strategies  are  iden- 
tified to  cope  with  increasing  levels  of  salinity. 
First,  saline  springs  or  other  point  sources  of  saline 
water  can  be  intercepted;  the  water  then  can  be 
evaporated,  desalted,  and  reused,  or  diverted  for 
use  in  industrial  applications.  Second,  the  amount 
of  water  applied  for  irrigation  can  be  reduced,  thus 
lessening  the  amount  that  seeps  through  the  soil 
and  reducing  the  salt  load  in  return  flows.  Third, 
somewhat  saline  water  can  be  used  as  a  source  of 
irrigation  water  for  salt-tolerant  crops.  Such  use 
reduces  the  amount  of  brackish  water  needing 
disposal  and  provides  a  substitute  water  supply. 
Fourth,  the  cropping  pattern  can  be  changed  by 
choosing  tolerant  rather  than  sensitive  crops. 
Through  plant  breeding  more  tolerant  varieties  of 
common  species  may  become  available.  None  of 
these  options  is  without  cost,  and  all  have  socio- 
economic as  well  as  technical  aspects.  (W88-O0291) 
(Author's  abstract) 
W88-00298 


METHOD  FOR  MINING  AND  RECLAIMING 
LAND, 

For  primary  bibliographic  entry  see  Field  4A. 
W88-00504 
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HYDROCARBON 


PURIFICATION 
STREAMS, 

Phillips  Petroleum  Co.,  Bartlesville,  OK. 

R.  C.  Ferguson. 

U.S.  Patent  No.  4,370,236;  January  25,  1983.  7  p,  1 

fig,   1  tab,  2  ref.  Official  Gazette  of  the  United 

States  Patent  Office,  Vol    1026,   No  4,  p   1271, 

January  25,  1983. 

Descriptors:  *Patents,  *Hydrocarbons,  'Natural 
gas,  'Conduits,  'Pollutants,  Wash  water,  Metha- 
nol, Glycol,  Water  quality  control. 

Contaminants  are  removed  and  recovered  from 
hydrocarbons,  such  as  natural  gas  liquids,  by  using 
an  aqueous  wash  liquid.  The  process  comprises 
contacting  a  liquid  stream  comprising  C1-C6  hy- 
drocarbons as  its  major  component  and  particulate 
and  at  least  one  contaminant  selected  from  the 
group  consisting  of  water,  hydrogen  sulfide, 
carbon  dioxide,  methanol,  ethylene  glycol,  and 
amine  to  form  a  mixture  comprising  liquid  hydro- 
carbon, aqueous  wash  liquid  and  particulate;  and 
electrostatically  precipitating  the  aqueous  wash 
liquid  and  particulate  from  the  liquid  hydrocarbon 
to  form  an  aqueous  phase.  A  purified  liquid  hydro- 
carbon stream  is  withdrawn  from  the  liquid  hydro- 
carbon phase  and  a  wash  stream  comprising  partic- 
ulate, water,  ethylene  glycol  and  at  least  one  con- 
taminant selected  from  the  group  consisting  of 
hydrogen  sulfide,  carbon  dioxide,  methanol  and 
amine  from  the  aqueous  phase.  At  least  a  portion 
of  the  particulate  is  filtered  from  the  wash  stream 
and  at  least  a  portion  of  the  filtered  wash  stream  is 
recycled  to  the  aqueous  wash  liquid  stream. 
(Cremmins-AEPCO) 
W88-O0531 


USING  SATURATED  HYDRAULIC  CONDUC- 
TIVITIES TO  ASSESS  THE  INTERACTION  BE- 
TWEEN SALINE/SODIC  IRRIGATION 
WATERS  AND  SOUTH  DAKOTA  SOILS, 

South  Dakota  State  Univ.,  Brookings.  Water  Re- 
sources Inst. 

J.  H.  Bischoff,  A.  R.  Bender,  C.  G.  Carlson,  and  L. 
O.  Fine. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  PB87-197612/ 
AS.  Price  codes:  A04  in  paper  copy,  A01  in  micro- 
fiche. Completion  Report,  June  1984.  45  p,  10  fig, 
17  tab,  18  ref,  append.  Project  No.  OWRT  A-079- 
SDAK  (1).  Contract  No.  14-34-0001-2144. 

Descriptors  'Hydraulic  conductivity,  'Soil  chemi- 
cal properties,  'South  Dakota,  Darcy's  law,  Irriga- 
tion effects,  Soil  stability,  Irrigation  waters,  Mis- 
souri River,  Glaciated  soils. 

Information  has  been  presented  which  gives  the 
characteristic  performance  curves  of  saturated  hy- 


draulic conductivity  under  different  SAR  and  EC 
combinations  of  leaching  waters.  The  most  signifi- 
cant finding  is  that  the  saturated  hydraulic  conduc- 
tivity of  soils  west  of  the  Missouri  River  seem  to 
be  affected  more  by  changes  in  EC  levels  than  by 
SAR  levels  than  are  the  glaciated  soils  east  of  the 
Missouri  River.  This  may  be  the  result  of  the 
inability  of  the  older,  non-glaciated,  more  weath- 
ered soils  to  release  cations  from  the  solid  phase  at 
low  electrolyte  concentrations.  The  younger  soils 
may  have  the  divalent  cations  in  unweathered 
forms  of  hornblende,  plagioclase,  and  feldspars  to 
provide  some  electrolyte  during  periods  of  high 
rainfall,  thus  maintaining  flocculation,  preventing 
clay  dispersion,  and  keeping  saturated  hydraulic 
conductivity  at  a  high  level.  The  saturated  hydrau- 
lic conductivity  of  West  River  soils  appears  to 
peak  at  a  higher  EC  level  than  East  River  soils  at 
SAR's  above  5.  (Bischoff-SC  St.  U.) 
W88-00548 


DEVELOPMENT  OF  THE  NUTRIENT  FILM 
TECHNIQUE  FOR  RENOVATION  OF 
WASTEWATER  FOR  NONPOTABLE  USE: 
DESIGN  CRITERIA  STUDY, 

Florida     International     Univ.,     Miami.     Drinking 

Water  Research  Center. 

For  primary  bibliographic   entry  see  Field   5D. 

W88-00552 


PROCESS  FOR  THE  UTILIZATION  OF 
WASTE  WATERS  IN  THE  HYDROGENATION 
OF  COAL, 

Ruhrkohle  A.G.,  Essen  (Germany,  F.R.). 

F.E.  Wolowski,  and  H.  Tamm. 

U.S.  Patent  No.  4,597,851;  July  1,  1986.  5  p,  1  fig. 

Official  Gazette  of  the  United  States  Patent  Office, 

Vol  1068,  No  1,  p  270,  July  1,  1986. 

Descriptors:  'Patents,  'Hydrogenation,  'Water 
reuse,  'Coal,  'Wastewater  treatment,  'Cooling 
water,  'Industrial  wastewater,  Wastewater  renova- 
tion, Distillation,  Acids,  Condensates. 

Coal  hydrogenation  wastewater  is  treated  using  tar 
acids  from  distillation  as  quenching  water.  The 
amount  of  coal  oil  produced  is  increased  by  reduc- 
ing the  amount  of  tar  acid  passing  into  the  aqueous 
phase  from  the  waste  water  product.  The  product 
is  recycled  to  the  coal  precipitator  as  quenching 
water.  The  demand  for  processed  water  and  the 
amount  of  water  required  in  the  hydrogenation  of 
coal  are  reduced.  (Cremmins-AEPCO) 
W88-00598 


USE  OF  SALINE  WATER  FOR  BUFFALO 
GOURD  PRODUCTION  IN  NEW  MEXICO, 

New  Mexico  Solar  Energy  Inst.,  Las  Cruces. 
J.  Whittier,  and  B.  Goldstein. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  PB87-205803/ 
AS.  Price  codes:  A03  in  paper  copy,  A01  in  micro- 
fiche. New  Mexico  Water  Resources  Research  In- 
stitute, Las  Cruces.  Technical  Completion  Report 
No.  214,  November  1986.  27  p,  9  fig,  4  tab,  11  ref. 
State  Project  Nc.  1423625. 

Descriptors:  'Buffalo  gourds,  'Salt  tolerance, 
'New  Mexico,  Crop  yield,  Ethanol,  Irrigation 
water,  Saline  water,  Dissolved  solids. 

New  Mexico's  underground  water  resources  in- 
clude over  15  billion  acre-feet  of  saline  water  of 
varying  salinity  levels.  Salt  tolerant  crops  that  are 
capable  of  producing  commercial  yields  economi- 
cally may  displace  more  conventional  crops  and 
spare  the  state's  precious  fresh  water  for  higher 
uses.  Cucurbita  foetidissima  HBK  (buffalo  gourd) 
was  grown  in  wooden  tubs  in  an  outdoor  setting  in 
an  effort  to  determine  starch  and  alcohol  yields. 
Irrigation  waters  of  500;  2,000;  4,000;  and  8,000 
ppm  total  dissolved  solids  were  applied.  Yields  of 
buffalo  gourd  roots  from  2,000  ppm  TDS  irrigation 
water  were  comparable  with  field  trials.  Lower 
root  yields  were  experienced  with  increasing  salini- 
ty levels.  Alcohol  yields  were  lower  for  buffalo 
gourds  irrigated  with  saline  water  than  for  field 
grown  buffalo  gourds.  Results  are  inconclusive  as 
to  why  low  alcohol  yields  were  achieved.  (Whit- 
tier-NM  St.  U.) 


W88-00715 


SELECTIVE  BREEDING  PROGRAM  TO  IM- 
PROVE THE  WATER-USE  EFFICIENCY  AND 
NUTRITIVE  ACCEPTABILITY  OF  KOCHIA  AS 
A  FORAGE  GRAZING  CROP, 

New  Mexico  State  Univ.,  Clovis.  Agricultural  Sci- 
ence Center. 

H.  D.  Fuehring,  and  R.  E.  Finkner. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  PB87-205340/ 
AS.  Price  codes:  A04  in  paper  copy,  A01  in  micro- 
fiche. New  Mexico  Water  Resources  Research  In- 
stitute, Las  Cruces.  Technical  Completion  Report 
No.  213,  November  1986.  47  p,  2  fig,  24  tab,  28  ref. 
State  Project  No.  1423642. 

Descriptors:  'Kochia  plants,  'Alkaloid,  'Salt  tol- 
erance, 'Oxalate,  Saline  water,  Water  use  efficien- 
cy, Dragendorffs  reagent,  Forage  toxicity, 
Drought  tolerance,  Phenotypic  differences. 

Through  selection,  slow  progress  is  being  made  for 
lower  oxalate  and  alkaloid  levels  in  Kochia  sco- 
paria.  Oxalate  and  alkaloid  contents  varied  consid- 
erably under  different  environments.  Kochia  can 
thrive  at  salt  levels  of  irrigation  water  up  to  one- 
third  that  of  salt  water,  making  it  a  high  potential 
crop  where  the  underground  water  is  brackish. 
Several  phenotypic  plant  characteristics  were  ob- 
served but  none  were  stabilized  in  a  true  breeding 
line.  (Fuehring-NM  S.  U.) 
W88-00716 


EVALUATION  OF  SALT  TOLERANCE  IN 
AZOLLA, 

New  Mexico  Univ.,  Albuquerque.  Dept.  of  Biol- 
ogy- 

G.  V.  Johnson. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  PB87-205332/ 
AS.  Price  codes:  A04  in  paper  copy,  A01  in  micro- 
fiche. New  Mexico  Water  Resources  Research  In- 
stitute, Las  Cruces.  Technical  Completion  Report 
No.  211,  October  1986.  48  p,  8  fig,  15  tab,  18  ref. 
State  Project  1423626. 

Descriptors:  'Ferns,  'Azolla,  'Salt  tolerance,  'Ni- 
trogen fixation,  New  Mexico,  Growth  rate,  Ana- 
baena,  Saline  water,  Hydroponics. 

The  aquatic  fern  Azolla  and  the  symbiotically  asso- 
ciated cyanobacteria  (blue-green  alga)  Anabaena 
azollae  is  a  highly  productive  system  for  nitrogen 
fixation.  The  tolerance  of  several  species  and  eco- 
types  of  Azolla  to  increasing  concentrations  of 
salinity  as  NaCl  was  compared  in  environmental 
chamber  studies  using  nitrogen-free  medium. 
Growth  of  Azolla  mexicana  collected  near  Cor- 
rales,  New  Mexico,  was  not  significantly  inhibited 
in  medium  containing  50  milliequivalent  (meq)/L 
NaCl  compared  to  the  control  without  added 
NaCl.  At  100  meq/L  NaCl  yield  of  Azolla  de- 
creased to  42%  of  the  control.  Little  growth  oc- 
curred at  150  meq/L  NaCl.  NaCl  concentrations 
of  50  and  100  meq/L  correspond  to  very  high 
salinity  hazard  irrigation  waters  that  are  unsuitable 
for  ordinary  irrigation  use.  Based  on  this  investiga- 
tion some  saline  waters  appear  to  have  application 
for  the  hydroponic  production  of  Azolla  as  a  nitro- 
gen-rich organic  material  with  potential  for  use  as 
a  feed  or  compost  material.  Azolla  mexicana  was 
found  to  be  more  tolerant  of  NaCl  salinity  than 
salinity  imposed  by  addition  of  other  salts  includ- 
ing MgS04,  MgC12,  K2304,  KC1,  Na2S04,  or 
CaC12.  When  A.  mexicana  was  provided  with 
fixed  nitrogen  in  the  medium,  it  was  able  to  grow 
in  100  meq/L  NaCl  without  growth  inhibition  and 
at  150  meq/L  with  68%  of  the  control  yield.  The 
symbiotic  Anabaena  and  nitrogen  fixation  thus 
appear  to  be  more  sensitive  to  NaCl  inhibition  than 
the  host  fern  when  supplied  with  fixed  nitrogen. 
(Johnson-NM  U.) 
W88-00718 


CRITERIA  FOR  THE  IDENTIFICATION  OF 
POTENTIAL  SITES  FOR  IRRIGATION  WITH 
SALINE  WATERS  IN  NEW  MEXICO, 

New  Mexico  State  Univ.,  Las  Cruces.   Dept.  of 
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Civil  Engineering. 
J.  W.  Hernandez. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  PB87-205324/ 
AS.  Price  codes:  A05  in  paper  copy,  A01  in  micro- 
fiche. New  Mexico  Water  Resources  Research  In- 
stitute, Las  Cruces.  Technical  Completion  Report 
No.  209,  August  1986.  71  p,  7  fig,  10  tab,  23  ref. 
State  project  1423621. 

Descriptors:  'New  Mexico,  •Irrigation  water  use, 
•Saline  water  use,  Conjunctive  use,  Environmental 
constraints,  Tularosa  Basin,  Estancia  Basin,  Ros- 
well-Artesian  Basin. 

New  Mexico  is  an  arid  state  with  major  ground- 
water resources  and  a  very  large  land-area.  Ap- 
proximately 30  to  40%  of  the  state's  land-area 
would  be  suitable  for  irrigated  agriculture  if  water 
were  available.  The  problem  is  that  90%  of  the 
state's  groundwater  reserves  are  characterized  as 
'saline'.  Under  the  right  conditions,  saline  water 
can  be  used  in  irrigated  agriculture  as  an  alterna- 
tive to  fresh  water,  as  a  supplement  to  a  fresh 
water  supply  or  in  conjunction  with  better  quality 
water.  This  last  area  holds  the  greatest  promise  for 
New  Mexico.  The  combined  planned  and  sched- 
uled use  of  saline  and  fresh  waters  to  irrigate 
common  regional  crops  shows  promise.  This 
report  is  directed  at  identifying  criteria  for  the 
selection  of  appropriate  sites.  The  Tularosa  Basin  is 
used  as  an  example  area  to  test  the  criteria  devel- 
oped with  appropriate  land  areas  identified  where 
the  conjunctive  use  of  fresh  and  slightly  saline 
water  is  possible.  Several  other  areas  in  the  state 
also  are  identified  where  conjunctive  use  probably 
can  be  conducted  without  severe  adverse  environ- 
mental effects.  (Hernandez-NM  St.  U.) 
W88-O0720 


OPTIMIZATION  OF  IRRIGATION  SCHEDUL- 
ING WITH  ALTERNATIVE  SALINE  WATER 
SUPPLIES  IN  THE  ROSWELL  -  ARTESIA 
BASES,  1985, 

New  Mexico  State  Univ.,  Las  Cruces.  Dept.  of 
Agricultural  Economics  and  Agricultural  Business. 
R.  R.  Lansford. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  PB87-205795/ 
AS.  Price  codes:  A06  in  paper  copy,  A01  in  micro- 
fiche. New  Mexico  Water  Resources  Research  In- 
stitute, Las  Cruces.  Technical  Completion  Report 
No.  207,  June  1986.  95  p,  24  fig,  29  tab,  38  ref, 
append.  State  project  No.  1423621. 

Descriptors:  *Saline  water  use,  'Irrigation  sched- 
uling models,  'Optimal  water  use,  •Optimization, 
Farm  profits,  Roswell-Artesia  Basin,  Water  costs, 
New  Mexico,  Model  studies,  Economic  models. 

New  Mexico's  freshwater  resources  are  limited, 
but  significant  amounts  of  groundwater  resources 
remain  largely  unused  due  to  high  salinity  levels. 
Little  effort  has  been  made  to  utilize  these  aquifers 
for  agricultural  production.  The  primary  objective 
of  this  report  is  to  develop  an  irrigation  scheduling 
model  that  maximizes  profits  in  irrigation  from 
combined  use  of  fresh  and  saline  water  and  to 
determine  the  extent  to  which  saline  water  can 
augment  fresh  water  supplies  for  irrigation.  The 
study  area  analyzed  is  the  Roswell-Artesian  Basin, 
one  of  New  Mexico's  prime  agricultural  areas  that 
has  abundant  saline  water  resources.  Three  models 
were  developed.  Two  of  the  models  are  irrigation 
scheduling  models  that  predict  yield  based  upon 
weather  patterns  and  combinations  of  saline  and 
fresh  irrigation  water.  The  third  model,  developed 
to  interface  with  either  of  the  first  two,  is  an 
economic  model  that  determines  the  optimal  com- 
bination of  fresh  and  saline  irrigation  water.  The 
value  of  saline  water  to  agriculture  can  also  be 
determined  by  the  economic  model.  The  results 
from  the  study  indicate  that  saline  water  can  be 
used  for  irrigated  agriculture  and  that  allowing 
unlimited  pumping  of  saline  water  in  the  basin 
probably  could  increase  farm  profitability.  (Lans- 
ford-NM  St.  U.) 
W88-00722 


PRELIMINARY  STUDIES  CHARACTERIZING 
WASTEWATER  FROM  THE  INTENSIVE  CUL- 


TURE OF  CHANNEL  CATFISH  AND  NITRIFI- 
CATION IN  LABORATORY  SCALE  SUB- 
MERGED FILTERS, 

New  Mexico  State  Univ.,  Las  Cruces.  Dept.  of 
Civil  Engineering. 
R.  B.  Jacquez. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  PB87-205787/ 
AS.  Price  codes:  A04  in  paper  copy,  A01  in  micro- 
fiche. New  Mexico  Water  Resources  Research  In- 
stitute, Las  Cruces.  Technical  Completion  Report 
No.  205,  June  1986.  53  p,  9  fig,  9  tab,  35  ref.  State 
project  No.  1423620. 

Descriptors:  •Salinity,  'Catfish,  *Nutrient  produc- 
tion, 'Nitrification,  'Submerged  filter,  Respirome- 
ter,  Water  quality,  Monitoring,  Wastewater. 

A  study  was  conducted  to  determine  the  pollu- 
tional  load  generated  by  catfish  cultured  under  a 
salinity  range  of  1000  to  9000  mg/L  TDS  and  to 
evaluate  the  effect  of  high  salinity  on  the  process 
of  biological  nitrification  in  laboratory  scale  sub- 
merged filters.  Water  quality  parameters  that  were 
monitored  included:  COD,  BOD5,  P04-P,  Organ- 
ic-?, NH3-N,  N03-N,  Organic-N,  SS,  and  VSS.  A 
respirometer  study  also  was  performed  to  deter- 
mined the  influence  of  high  salinity  on  the  exertion 
of  nitrogenous  BOD.  The  results  of  the  wastewater 
characterization  study  demonstrated  that  increas- 
ing the  salinity  from  1000-3000  mg/L  TDS  stimu- 
lated nutrient  production,  while  increasing  the  sa- 
linity from  3000  to  9000  mg/L  TDS  decreased  the 
nutrient  production  rates.  Catfish  nutrient  produc- 
tion rates  under  saline  conditions  were  approxi- 
mately 57%  less  than  those  reported  in  the  litera- 
ture for  catfish  cultured  in  fresh  water  systems.  A 
salinity  level  of  3000  to  5000  mg/L  TDS  optimized 
nitrification  while  a  TDS  level  of  5000  to  9000 
mg/L  inhibited  nitrification  in  a  submerged  upflow 
filter.  At  a  hydraulic  loading  rate  of  18.9  m/day  a 
recycle  ratio  of  1.0  was  found  to  optimize  nitrifica- 
tion while  increasing  the  recycle  ratio  to  3.0  did 
not  improve  filter  performance.  The  results  of  the 
respirometer  study  verified  that  a  salinity  range  of 
3000  to  5000  mg/L  TDS  was  optimum  for  nitrifi- 
cation under  high  salinity  conditions.  (Jacquez-NM 
St.  U.) 
W88-00723 


SELECTING  GENOTYPES  OF  VALENCIA 
PEANUTS  FOR  SALT  TOLERANCE  AND  EFFI- 
CIENT SALrNE  WATER  UTILIZATION, 

New  Mexico  State  Univ.,  Clovis.  Agricultural  Sci- 
ence Center. 
D.  C.  Hsi. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  PB87-202198/ 
AS.  Price  codes:  A02  in  paper  copy,  A01  in  micro- 
fiche. New  Mexico  Water  Resources  Research  In- 
stitute, Las  Cruces.  Technical  Completion  Report 
No.  206,  June  1986.  14  p,  1  tab,  30  ref.  Project  No. 
1423613. 

Descriptors:  'Salt  tolerance,  'Genotypes,  'Valen- 
cia peanuts,  'New  Mexico,  Irrigated  agriculture, 
Salinity,   Screening,   Biotechnology,   High   Plains. 

More  than  one  million  acres  of  New  Mexico's  land 
area  are  irrigated  annually  for  crop  production. 
Fresh  water  scarcity,  escalating  energy  costs  for 
deep  well  pumping,  and  increasing  population  de- 
mands for  fresh  water  have  restricted  the  expan- 
sion of  irrigated  agriculture.  Problems  such  as 
these  have  caused  a  decrease  in  irrigated  acreage 
devoted  to  low  value  crops  (per  unit  area),  such  as 
wheat  and  grain  sorghum.  Hydrological  survey 
results  indicate  that  New  Mexico  has  an  abundance 
of  underground  saline  water  (about  15  billion  acre 
feet).  Because  of  its  high  content  of  total  dissolved 
solids,  saline  water  cannot  be  used  for  industrial  or 
domestic  use,  or  for  traditional  irrigated  agricul- 
ture. Desalinization  is  expensive  and  requires  a 
large  amount  of  energy.  Agricultural  scientists  are 
selecting  and  breeding  crops  of  economic  impor- 
tance to  New  Mexico  that  could  produce  under 
culture  with  high  levels  of  salinity.  This  project 
describes  such  an  attempt  with  Valencia  peanuts,  a 
relatively  profitable  crop  under  cultivation  in  the 
high  plains  of  eastern  New  Mexico.  Several  hun- 
dred genotypes  of  world  collections  of  Valencia 
peanuts  have  been  collected  and  screened  at  levels 


of  salinity  that  cause  severe  injury  to  commercially 
grown  Valencia  peanut  cultivars.  At  seedling 
stage,  plants  of  several  accessions  were  greener, 
more  vigorous  and  had  higher  dry  weight  than  the 
standard  cultivars.  (HSI-Agr.  Sc.  Ct.at  Los  Lunas) 
W88-00724 


SOUTHWEST  REGION  SOLAR  POND  STUDY 
FOR  THREE  SITES  -  TULAROSA  BASIN, 
MALAGA  BEND,  AND  CANADIAN  RIVER, 

Bureau  of  Reclamation,  Denver,  CO.  Engineering 

and  Research  Center. 

For  primary  bibliographic  entry  see  Field  3A. 

W88-00781 
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FINANCIAL  BURDENS  AND  ECONOMIC 
COSTS  IN  EXPANDING  URBAN  WATER  SYS- 
TEMS, 

North  Carolina  Univ.,  Chapel  Hill.  Dept.  of  City 

and  Regional  Planning. 

For  primary  bibliographic  entry  see  Field  6C. 

W88-O0025 


POTABLE  WATER  REUSE, 

Black  and  Veatch,  Denver,  CO. 

For   primary   bibliographic   entry   see   Field    5D. 

W88-00172 


DUAL  WATER  SYSTEMS  EM  WATER  REUSE, 

Weston  (Roy  F.),  Inc.,  West  Chester,  PA. 

For  primary   bibliographic   entry  see   Field   5D. 

W88-00173 


INCREASING  EFFICIENCY  OF  NONAGRI- 
CULTURAL  WATER  USE, 

J.  E.  Flack. 

IN:  Water  Scarcity:  Impacts  on  Western  Agricul- 
ture. Univ.  of  California  Press,  Berkeley.  1984.  p 
133-156,  5  tab,  25  ref. 

Descriptors:  'Water  conservation,  'Agriculture, 
'Water  demand,  'Water  supply,  Irrigation,  Water 
use,  Conservation,  Municipal  water,  Industrial 
water,  Storm  water,  Water  scarcity,  Wastewater 
renovation,  Water  reuse,  Urbanization,  Recycling, 
Return  flow,  Water  metering,  Pricing,  Water  scar- 
city. 

Increased  efficiency  in  use  of  nonagricultural 
water  can  have  a  small  but  significantly  important 
impact  on  water  availability  for  irrigated  agricul- 
ture in  the  West.  Water  used  for  commercial,  in- 
dustrial, and  residential  purposes  is  less  than  5%  of 
that  used  in  agriculture  and  involves  the  most 
valued  storage  sites  and  earliest  priority  water 
rights.  Conservation  programs  can  slow  the  in- 
creasing municipal  and  industrial  water  demands. 
Some  possible  strategies  are  reuse  of  municipal 
wastewater,  recycling,  stormwater  storage  and  use, 
reuse  of  industrial  water,  use  of  return  flows,  and 
decreasing  urban  water  demand.  Savings  of  one- 
third  can  be  achieved  by  implementing  metering, 
water-saving  household  devices,  proper  pricing, 
and  use  restrictions.  (See  also  W88-0O291)  (Cassar- 
PTT) 
W88-0O297 


GUIDE  TO  THE  CONTROL  OF  WATER 
LOSSES  IN  PIPE  NETWORKS, 

Pretoria  Univ.  (South  Africa).  Div.  of  Water  Utili- 
zation  Engineering   and   Environmental   Science. 
F.  A.  Van  Duuren,  W.  Koschade,  and  H.  C. 
Chapman. 

Report  to  South  Africa  Water  Research  Commis- 
sion, Pretoria,  (1978).   13  p,   1  fig,  9  tab,  48  ref. 

Descriptors:  'Water  conservation,  'Leakage, 
'Pipes,  'Water  loss,  'South  Africa,  Water  meters, 
Water  distribution. 

A  research  project  on  water  losses  in  the  distribu- 
tion systems  investigated  water  metering,  pipe  ma- 


43 


Field  3— WATER  SUPPLY  AUGMENTATION  AND  CONSERVATION 
Group  3D — Conservation  In  Domestic  and  Municipal  Use 


terials  and  construction  methods,  water  losses  at 
specific  centers,  leak  detection  methods,  and  leak 
prevention  and  control.  Although  new  meters  are 
generally  accurate,  a  regular  maintenance  pro- 
gram, especially  for  bulk  meters,  is  necessary  to 
preserve  accuracy.  Meter  accuracy  helps  indicate 
the  degree  of  water  loss,  but  it  does  not  reduce 
losses.  In  South  Africa  specifications  for  materials 
and  installation  of  pipes  are  satisfactory.  However, 
actual  handling,  transportation,  and  installation 
should  be  better  supervised  in  the  field.  Water 
losses  at  five  South  African  cities  were  unrealisti- 
cally  low  in  some  cases.  This  is  attributed  to  inac- 
curate bulk  meters.  Visual,  sounding,  and  waste 
detection  meters  are  most  successful  in  detecting 
leaks.  In  some  of  the  networks  losses  due  to  slow 
consumer  meters  are  extremely  serious.  Unmetered 
drawoffs  are  not  significant.  Reducing  the  water 
pressure  in  a  test  area  from  1000  kPa  to  400  kPa 
reduces  the  minimum  night  flow  from  11,200  to 
4800  L/hr.  An  unaccounted  water  loss  of  about 
10%  is  considered  acceptable.  As  losses  reach 
15%,  a  loss  control  program  should  be  initiated. 
Suggestions  for  improving  water  loss  control  in 
the  future  include  research  on  maximum  and  mini- 
mum pipe  pressures  and  incorporation  of  leak  de- 
tection equipment  in  new  networks.  (Cassar-PTT) 
W88-00831 


ANALYTICAL   STUDY   OF  THE   OGALLALA 
AQUIFER  IN  LIPSCOMBE  COUNTY,  TEXAS: 
PROJECTIONS  OF  SATURATED  THICKNESS, 
VOLUME  OF  WATER  IN  STORAGE,  PUMP- 
AGE  RATES,  AND  WELL  YIELDS, 
Texas  Dept.  of  Water  Resources,  Austin. 
For  primary  bibliographic  entry  see  Field  2F. 
W88-0O937 


ANALYTICAL  STUDY  OF  THE  OGALLALA 
AQUIFER  IN  HARTLEY  COUNTY,  TEXAS: 
PROJECTIONS  OF  SATURATED  THICKNESS, 
VOLUME  OF  WATER  IN  STORAGE,  PUMP- 
AGE  RATES,  PUMPING  LIFTS,  AND  WELL 
YIELDS, 

Texas  Dept.  of  Water  Resources,  Austin. 
For  primary  bibliographic  entry  see  Field  2F. 
W88-0O94O 


ANALYTICAL  STUDY  OF  THE  OGALLALA 
AQUIFER  IN  DONLEY  COUNTY  TEXAS:  PRO- 
JECTIONS OF  SATURATED  THICKNESS, 
VOLUME  OF  WATER  IN  STORAGE,  PUMP- 
AGE  RATES,  PUMPING  LIFTS,  AND  WELL 
YIEXDS, 

For  primary  bibliographic  entry  see  Field  2F. 
W88-O0941 


Phillips  Petroleum  Co.,  Bartlesville,  OK. 
For  primary  bibliographic  entry  see  Field  3C. 
W88-00531 


DISTRIBUTING  THE  RISKS  OF  INTERBASIN 

WATER     TRANSFERS     UNDER     DROUGHT 

CONDITIONS:   THE    DILEMMA    POSED    BY 

COAL    SLURRY    PIPELINES    (A    SUMMARY 

VERSION), 

Teknekron  Research,  Inc.,  Berkeley,  CA. 

For  primary  bibliographic  entry  see  Field  6E. 

W88-00539 


DISTILLED  WATER  PRODUCTION  DEVICE, 

Yamamoto  Scientific  Co.  Ltd.,  Tokyo  (Japan). 
For  primary  bibliographic  entry  see  Field  5F. 
W88-00572 


STATUS  REPORT  ON  ABATEMENT  OF 
WATER  POLLUTION  FROM  THE  CANADIAN 
PULP  AND  PAPER  INDUSTRY  (1982). 
Environmental  Protection  Service,  Ottawa  (Ontar- 
io). Environmental  Protection  Programs  Director- 
ate. 

For   primary   bibliographic   entry   see   Field   5G. 
W88-00676 


FORMATION  OF  TOXAPHENE-LIKE  CON- 
TAMINANTS DURING  SIMULATED  PAPER 
PULP  BLEACHING, 

Illinois  Univ.  at  Urbana-Champaign.  Environmen- 
tal Research  Labs. 

For  primary  bibliographic  entry  see  Field  5D. 
W88-00728 


INCINERATION  OF  WATER  POLLUTANTS 
WITH  ACTIVATED  CHAR  FROM  COAL, 
WOOD,  OR  CROP  RESIDUES  IN  A  SYSTEM 
DESIGNED  TO  PRODUCE  ENERGY  AND  PY- 
ROLYSIS  BYPRODUCT  CHEMICALS, 
Missouri  Univ. -Columbia.  Dept.  of  Chemistry. 
For  primary  bibliographic  entry  see  Field  5D. 
W88-O0733 


POTENTIAL    CONSEQUENCES    OF    REJECT 
STREAM     REPLACEMENT    PROJECTS     ON 
AQUATIC,    TERRESTRIAL,    AND    RECREA- 
TION RESOURCES:  VOLUME  I,  STUDY  IN- 
TRODUCTION AND  DESCRIPTION  OF  CAN- 
DIDATE PROJECTS. 
Engineering-Science,  Inc.,  Arcadia,  CA. 
For  primary  bibliographic  entry  see  Field  3A. 
W88-O0813 


Dept.  of  Resource  Engineering. 

For  primary  bibliographic  entry  see  Field  5B. 

W88-00036 


APPLICATION  OF  A  CONCEPTUAL  MODEL 
TO  IRRIGATION  WATER  REQUIREMENT 
AND  SALT  TOLERANCE  OF  CROPS, 

Agricultural  Research  Service,  Riverside,  CA.  Sa- 
linity Lab. 
E.  Bresler. 

Soil  Science  Society  of  America  Journal  SSJD4, 
Vol.  51,  No.  3,  p  788-793,  May-June  1987.  5  fig,  1 
tab,  19ref. 

Descriptors:  'Irrigation,  *Crop  water  require- 
ments, *Crop  salt  tolerance,  'Crop  yield,  Concep- 
tual model,  Water  quality,  Water  quantity,  Model 
studies,  Continuous  irrigation,  Theoretical  models, 
Salt  tolerance  curves,  Soil  salinity,  Wet  irrigation, 
Dry  irrigation. 

A  theoretical  model  describing  crop  yield  response 
to  water  quantity  and  quality  under  irrigation  con- 
ditions is  generalized  to  obtain  soil-water-salt  re- 
gimes, water  requirement,  and  salt  tolerance 
curves.  Theoretical  results  show  that  under  contin- 
uous irrigation  conditions  steady  water  and  salt 
regimes  may  be  achieved  only  when  application 
water  quantities  exceed  seasonal  class  A  pan  evap- 
oration by  >50%.  The  effects  of  water  quantity 
and  soil  salinity  on  crop  yield  and  the  shape  of  the 
response  curves  to  electrical  conductivity  of  satu- 
rated paste  extracts  were  similar  for  measured  data 
and  simulated  results.  In  both,  salt  tolerance  curves 
of  wet  irrigation  regimes  had  maximum  relative 
yield  of  one,  while  for  dry  irrigation  regimes  had 
maximum  relative  yield  <1.0.  (Author's  abstract) 
W88-00107 


WASTEWATER  REUSE  E\  ARID  AREAS, 

Agricultural     Research    Service,     Phoenix,    AZ. 

Water  Conservation  Lab. 

For  primary  bibliographic   entry  see  Field   5D. 

W88-O0170 


MUNICIPAL    WASTEWATER    IN    AGRICUL- 
TURE. 

For  primary  bibliographic  entry  see  Field  3C. 
W88-O0270 


WATER  SCARCITY:  IMPACTS  ON  WESTERN 
AGRICULTURE. 

For  primary  bibliographic  entry   see  Field  6D. 
W88-O0291 


3E.  Conservation  In  Industry 


MUNICIPAL  WASTEWATER  REUSE  IN 
POWER  PLANT  COOLING  SYSTEMS, 

Water  Purification  Associates,  Cambridge,  MA. 
For  primary  bibliographic  entry  see  Field  5D. 
W88-O0184 


PROBLEMS   OF   WATER    REUSE   IN   COKE 
PRODUCTION, 

Camegie-Mellon  Univ.,  Pittsburgh,  PA. 

For   primary   bibliographic   entry   see   Field   5D. 

W88-00186 


INDUSTRIAL     REUSE     OF     WASTEWATER: 
QUANTITY,  QUALITY  AND  COST, 

Montgomery  (James  M),  Inc.,  Pasadena,  CA. 
For   primary   bibliographic   entry   see   Field    5D. 
W88-00187 


WASTEWATER  REUSE  IN  THE  FOOD  PROC- 
ESSING INDUSTRY, 

Esvelt  Environmental  Engineering,  Spokane,  WA. 
For  primary  bibliographic  entry  see  Field  5D. 
W88-00189 


PURIFICATION 
STREAMS, 


OF 


HYDROCARBON 


BIOSORPTION/HEAVY  METAL  IONS  FROM 
INDUSTRIAL/MINING  WASTE  WATERS, 

New  Mexico  State  Univ.,  Las  Cruces.  Dept.  of 

Chemistry 

For   primary   bibliographic   entry   see   Field   5D. 

W88-O096O 
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EXTERNAL  EFFECTS  OF  IRRIGATORS' 
PUMPING  DECISIONS,  HIGH  PLAINS  AQUI- 
FER, 

Geological  Survey,  Reston,  VA. 

For  primary  bibliographic  entry  see  Field  4B. 

W88-OO023 


IRRIGATION  CONTROL  IN  THE  PRESENCE 
OF  SALINITY:  EXTENDED  LINEAR  QUAD- 
RATIC APPROACH, 

Massachusetts  Inst,  of  Tech.,  Cambridge.  Dept.  of 

Civil  Engineering. 

For  primary  bibliographic  entry  see  Field  3C. 

W88-00027 


EFFECT  OF  SOIL  WATER  HYSTERESIS  ON 
SOLUTE  MOVEMENT  DURING  INTERMIT- 
TENT LEACHING, 

University  of  New  England,  Armidale  (Australia). 


IMPROVING  CROP  MANAGEMENT, 

R.  D.  Lacewell,  and  G.  S.  Collins. 
IN:  Water  Scarcity:  Impacts  on  Western  Agricul- 
ture. Univ.  of  California  Press,  Berkeley.  1984.  p 
180-203,  1  fig,  3  tab,  30  ref. 

Descriptors:  *Water  conservation,  'Agriculture, 
•Water  use,  'Water  cost,  Irrigation,  Crop  produc- 
tion, Water  scarcity,  Drought  resistance,  TEHC- 
SIM  model,  Water  management. 

Rising  costs  and  increasing  scarcity  of  agricultural 
water  require  adjustment  of  cropping  patterns. 
Several  options  are  possible:  a  shift  to  higher-value 
crops  (vegetables,  citrus,  grapes,  nuts),  a  shift  to 
drought-resistant  crops  (guayule,  jojoba,  crambe, 
buffalo  gourd),  or  a  change  in  production  systems 
to  improve  yields  and  decrease  costs.  Estimates 
obtained  with  the  TECHSIM  model  show  that 
doubling  irrigation  costs  in  the  U.S.  produces  only 
a  slight  change  in  cropping  patterns.  The  major 
effect  is  a  reduction  in  net  farm  income  in  the 
West,  exceeding  20%  for  many  states.  High-value 
crops  are  not  likely  to  become  prominent.  Rather, 
farmers  are  expected  to  use  new  technology  with 
more  familiar  field  crops.  Crop  rotation,  residue 
management,  and  tillage  practices  can  be  adjusted 
to  provide  maximum  crop  yield  with  minimum 
water  use.  Other  water  saving  techniques  include 
low-energy  precision  application  (sprinkler  system 
with  drop  tubes),  furrow  dikes,  and  limited  irriga- 
tion-dryland system  (one-half  irrigated,   the  next 
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fourth  receiving  runoff,  and  the  last  fourth  man- 
aged as  dryland).  (See  also  W88-0O291)  (Cassar- 
PTT) 
W88-00299 


IMPROVING  LAND  AND  WATER  USE  PRAC- 
TICES, 

N.  J.  Rosenberg. 

IN:  Water  Scarcity:  Impacts  on  Western  Agricul- 
ture. Univ.  of  California  Press,  Berkeley.  1984.  p 
204-217,  39  ref. 

Descriptors:  'Water  conservation,  •Agriculture, 
•Water  supply,  Water  management,  Water  harvest, 
Snow  management,  Evapotranspiration,  Albedo, 
Shelterbelts,  Windbreaks,  Drought  resistance,  Re- 
flectance, Water  use,  Land  use. 

To  sustain  dryland  agriculture  in  the  semiarid  and 
subhuman  West,  the  supply  of  available  water  must 
be  increased  and  water  conservation  must  be  im- 
plemented. Among  the  proven  techniques  for  in- 
creasing the  supply  are  water  harvesting,  minimum 
tillage,  snow  management,  improved  cultural  prac- 
tices, and  soil  evaporation  reduction.  Methods  of 
decreasing  demand  include  practices,  and  soil 
evaporation  reduction.  Methods  of  decreasing 
demand  including  planting  drought-tolerant  crops; 
and  modifying  the  microclimate  with  windbreaks, 
shelterbelts,  and  reflectants.  Plants  with  improved 
moisture  stress  may  also  be  bred.  Artificial  reflec- 
tants are  somewhat  impractical.  However,  certain 
varieties  of  plants  have  increased  albedo  and  thus 
less  evapotranspiration.  (See  also  W88-00291) 
(Cassar-PTT) 
W88-00300 


rMPROVTNG  DtRIGATTON  SYSTEMS, 

M.  E.  Jensen. 

IN:  Water  Scarcity:  Impacts  on  Western  Agricul- 
ture. Univ.  of  California  Press,  Berkeley.  1984.  p 
218-243,  2  fig,  5  tab,  12  ref. 

Descriptors:  'Water  conservation,  *Irrigation  effi- 
ciency, 'Agriculture,  'Water  supply,  Water  scarci- 
ty, Diversion,   Water  conveyance,   Return   flow. 

In  the  U.S.  in  1975  217  cu  km  of  water  were 
withdrawn  for  irrigation,  118  cu  km  were  con- 
sumed. About  93%  of  the  water  consumed  was  by 
irrigation  in  the  western  U.S.  Two  hypothetical 
case  examples  show  the  complexity  of  irrigation 
systems  and  the  difficulty  of  estimating  the  proba- 
ble impacts  of  proposed  system  changes  on  avail- 
able water  to  agriculture.  Case  1  is  an  upstream 
project  along  a  major  river.  Major  changes  in  the 
conveyance  and  on-farm  systems  may  have  little 
effect  on  net  water  available  to  agriculture  if  a 
high  proportion  of  the  excess  water  returns  to  the 
river  system.  If  more  land  is  irrigated  with  in- 
creased water  supplies,  water  consumption  is  es- 
sentially transferred  upstream  from  downstream 
areas.  Case  2  is  a  project  near  the  downstream  end 
of  a  river  basin,  near  the  ocean  or  salt  sink.  Here, 
large  increases  in  water  supply  for  agriculture  can 
be  obtained  if  return  flow  systems  are  made  part  of 
the  on-farm  surface  irrigation  systems  and  the  irri- 
gated area  is  enlarged  or  diversions  are  reduced.  In 
the  western  states  it  is  estimated  that  massive 
changes  in  irrigation  systems  would  provide  less 
than  4%  more  water  for  agriculture.  (See  also 
W88-0O291)  (Cassar-PTT) 
W88-0O301 


WHAT  FARMERS  CAN  DO  FOR  THEM- 
SELVES, 

C.  Miller,  and  B.  P.  Cardon. 

IN:  Water  Scarcity:  Impacts  on  Western  Agricul- 
ture. Univ.  of  California  Press,  Berkeley.  1984.  p 
380-395,  3  tab,  10  ref. 

Descriptors:  *Water  conservation,  *Water  supply, 
•Agriculture,  Irrigation,  Farm  management,  Con- 
servation, Water  scarcity,  Water  management, 
Sprinkler  irrigation,  Drip  irrigation,  Irrigation  effi- 
ciency, Hydroponics,  Impaired  water  use,  Costs. 

Irrigation  costs  on  some  western  farms  are  ap- 
proaching half  the  total  costs  of  production.  These 
high  and  increasing  water  costs,  plus  some  states' 


new  laws  about  water  rights,  are  forcing  steps  by 
individual  farmers  to  conserve  water.  However, 
conservation  measures  must  themselves  be  eco- 
nomical in  order  for  farmers  to  adopt  them,  and 
many  of  the  measures  are  expensive  investments. 
The  solutions  for  farmers  are  (1)  new  irrigation 
technologies  such  as  laser-leveling  and  drip  sys- 
tems; (2)  management  for  high  water  efficiency  in 
scheduling,  crop  choices,  and  other  variables;  and 
(3)  support  for  desirable  developments  in  the  pri- 
vate and  government  sectors,  such  as  inverse  utili- 
ty pricing,  funding  for  research,  and  cost-sharing 
programs.  (See  also  W88-00291)  (Author's  ab- 
stract) 
W88-00308 


POTENTIAL  COST  SAVINGS  FROM  INVEST- 
MENTS IN  ENERGY-CONSERVING  IRRIGA- 
TION SYSTEMS, 

Battelle  Pacific  Northwest  Labs.,  Richland,  WA. 
For  primary  bibliographic  entry  see  Field  6C. 
W88-00478 


1981  ANNUAL  REPORT  OF  THE  COOLIDGE 
SOLAR  IRRIGATION  PROJECT, 

Sandia  National  Labs.,  Albuquerque,  NM. 

L.  Torkelson,  and  D.  L.  Larson. 

Available  from  the  National  Technical  Information 

Service,  Springfield,  VA  22161,  as  DE83-001853. 

Price  codes:  A07  in  paper  copy,  A01  in  microfiche. 

Sand-82-0521,  June  1982.  128  p,  71  fig,  53  tab,  3 

ref. 

Descriptors:  *Water  conservation,  'Irrigation, 
•Solar  energy,  *Electric  power,  Conservation, 
Coolidge  Solar  Irrigation  Project,  Arizona. 

The  second  year  of  operation  of  the  Coolidge, 
Arizona,  Solar  Irrigation  Project  is  summarized. 
This  facility  consists  of  2140.5  sq  m  of  parabolic 
trough  collectors  arranged  in  eight  loops  having  a 
north-south  orientation  and  three  heat  transfer 
loops.  Electrical  energy  generation  varied  from 
about  1  Mwhe  in  December  1980  to  20-25  Mwhe 
during  each  of  the  summer  months,  1981.  Total 
electrical  energy  generated  during  the  fiscal  year 
was  160,000  kWhe.  In  spring  of  1981  the  Coilzak 
reflector  panels  were  replaced  with  FEK-244  re- 
flector panels,  but  expected  system  performance 
improvements  were  not  realized.  The  reflectors  are 
being  adjusted  more  accurately  as  time  permits. 
Overall  system  efficiency  and  operation  do  not 
vary  with  collector  field  outlet  temperature  over 
the  range  of  266  to  288  C,  showing  that  a  tight 
control  of  the  field  outlet  temperature  is  not  neces- 
sary for  this  type  of  system.  (Cassar-PTT) 
W88-00479 


ENERGY  USE  IN  IRRIGATION  AND  THE  PO- 
TENTIAL FOR  ENERGY  SAVINGS  BY  APPLI- 
CATION OF  ENERGY-SAVING  TECHNOL- 
OGIES, 

Battelle  Pacific  Northwest  Labs.,  Richland,  WA. 
M.  A.  Clark,  W.  P.  Patton,  and  G.  L.  Wilfert. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  DE83-002030. 
Price  codes:  A02  in  paper  copy,  A01  in  microfiche. 
PNL-SA--9866,  August  1981.  11  p,  7  tab.  Contract 
No.  DE-AC06-76RLO  1830. 

Descriptors:  'Irrigation,  'Irrigation  design,  'Irri- 
gation efficiency,  Irrigation  practices,  Energy, 
Economic  aspects,  Wells,  Groundwater. 

The  findings  of  a  study  to  assess  the  cost  saving 
and  market  penetration  of  the  energy  conserving 
technologies  are  presented.  The  analyses  per- 
formed in  the  study  include  the  estimation  of  total 
quantity  of  energy  consumed  annually  by  irrigated 
agriculture;  evaluation  of  the  technical  potential 
for  energy-conserving  systems  when  compared 
with  conventional  systems;  analysis  of  economic 
potential  for  energy  conserving  systems  to  reduce 
irrigation  expenses  relative  to  conventional  sys- 
tems; and  estimation,  based  on  market  penetration 
potential,  of  the  maximum  quantity  of  energy  that 
could  be  saved  annually  if  energy  conserving  sys- 
tems are  substituted  for  conventional  systems 
where  it  is  cost-effective  to  do  so.  Energy  saving 
irrigation  technologies  discussed  include  low-pres- 


sure center  pivot  sprinklers,  low-energy  precision 
application,  automated  gated  pipe,  well  develop- 
ment and  drilling,  pump  design,  variable  speed 
pump,  computerized  scheduling,  instrumental 
scheduling,  groundwater  system  optimization,  and 
optimal  pipe  network  design.  (Halterman-PTT) 
W88-00489 


ASSESSMENT  OF  SELECTED  LEGAL/INSTI- 
TUTIONAL CONSTRAINTS  TO  WATER  CON- 
SERVATION IN  THE  WESTERN  STATES  (A 
SUMMARY  VERSION), 

Teknekron  Research,  Inc.,  Berkeley,  CA. 
For  primary  bibliographic  entry  see  Field  6E. 
W88-00538 


RECYCLING  OF  SEWAGE  EFFLUENT  BY 
SUGARCANE  IRRIGATION:  A  DILUTION 
STUDY,  OCTOBER  1976  TO  OCTOBER  1978, 
PHASE  II-A, 

Hawaii  Univ.  at  Manoa,  Honolulu.  Water  Re- 
sources Research  Center. 

L.  S.  Lau,  P.  C.  Ekern,  P.  C.  Loh,  R.  H.  Young, 
and  G.  L.  Dugan. 

Technical  Report  No.  130,  March  1980.  107  p,  3 
fig,  21  tab,  39  ref,  6  append. 

Descriptors:  'Water  reuse,  'Fate  of  pollutants, 
•Wastewater  irrigation,  'Irrigation,  'Sugarcane, 
Nitrates,  Agriculture,  Furrow  irrigation,  Viruses, 
Hawaii. 

Chlorinated  secondary  sewage  effluent,  diluted 
with  ditch  water,  was  used  for  furrow  irrigation  of 
sugarcane.  The  five  irrigation  treatments  for  the  2- 
year  cane  cycle  were  (1)  ditch  water,  (2)  12.5% 
effluent,  (3)  25%  effluent,  (4)  50%  effluent,  and  (5) 
effluent  the  first  year  and  ditch  water  the  second 
year.  Sugar  yields  for  effluent  concentrations  up  to 
25%,  or  for  effluent  the  first  year  and  ditch  water 
the  second  year,  were  equal  to  those  from  conven- 
tional ditch  water  irrigation.  At  50%  effluent,  juice 
quality  and  sugar  yield  were  significantly  less.  The 
irrigation  was  equivalent  to  an  annual  average  of 
about  2.03  m/year.  This  corresponded  to  680,000 
sq  m  for  each  0.04  cu  m/sec  of  undiluted  output 
from  the  wastewater  treatment  plant.  Immediately 
after  application  of  fertilizer  and  with  effluent  con- 
centrations 50%  and  greater,  nitrate  nitrogen  con- 
centrations in  the  percolate  exceeded  10  ppm. 
About  55%  of  the  irrigation  water  percolated 
beyond  the  root  zone.  No  virus  was  recovered 
from  the  test  plots.  At  least  96%  of  the  virus  was 
inactivated  after  one  day's  storage.  (Cassar-PTT) 
W88-00559 


COST  OF  WATER  IN  WESTERN  AGRICUL- 
TURE, 

Economic  Research  Service,  Washington,  DC. 
Natural  Resource  Economics  Div. 
D.  L.  Wilson,  and  H.  W.  Ayer. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  PB83-152686. 
Price  codes:  A02  in  paper  copy,  A01  in  microfiche. 
ERS  Staff  Report  No  AGES820706,  August  1982. 
16  p,  8  tab,  20  ref. 

Descriptors:  'Water  costs,  'Irrigation  water, 
♦Water  allocation,  Costs,  User  charges,  Irrigation, 
Irrigation  practices. 

A  large  portion  of  the  irrigated  West  has  what  may 
be  considered  inexpensive  water~$20  per  acre-foot 
or  less.  Therefore,  efforts  to  obtain  water  conser- 
vation through  reduced  per  acre  applications  are 
not  likely  to  be  economical  in  many  of  these  areas. 
With  low  cost  water,  less  efficient  flood  and  siphon 
irrigation  systems  predominate.  In  areas  with 
higher  water  costs,  more  efficient  gated  pipe  and 
sprinkler  systems  are  the  most  common.  Nearly 
80%  of  the  water  provided  by  the  Bureau  of 
Reclamation  costs  $15  per  acre-foot  or  less.  A 
restructuring  of  these  contractual  water  prices 
would  encourage  farm  operations  to  invest  in  more 
water  conserving  practices  and  shift  from  irrigated 
forage  to  irrigated  food  crops  and  feed  grains. 
(Author's  abstract) 
W88-00638 
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WATER  SCARCITY:  IMPACTS  ON  WESTERN 
AGRICULTURE. 

For  primary  bibliographic   entry   see   Field   6D. 
W88-00650 


CRITERIA  FOR  THE  IDENTIFICATION  OF 
POTENTIAL  SITES  FOR  IRRIGATION  WITH 
SALINE  WATERS  IN  NEW  MEXICO, 

New  Mexico  State  Univ.,  Las  Cruces.  Dept.  of 

Civil  Engineering. 

For  primary  bibliographic  entry  see  Field  3C. 

W88-00720 


OPTIMIZATION  OF  IRRIGATION  SCHEDUL- 
ING WITH  ALTERNATIVE  SALINE  WATER 
SUPPLIES  IN  THE  ROSWELL  -  ARTESIA 
BASIN,  1985, 

New  Mexico  State  Univ.,  Las  Cruces.  Dept.  of 
Agricultural  Economics  and  Agricultural  Business. 
For  primary  bibliographic  entry  see  Field  3C. 
W88-00722 


ECONOMIC  DIFFERENCES  BETWEEN  CU- 
MULATIVE AND  EPISODIC  REDUCTION  OF 
SEDIMENT  FROM  CROPLAND, 

Illinois  Univ.  at  Urbana-Champaign.  Inst,  for  Envi- 
ronmental Studies. 

For  primary  bibliographic  entry  see  Field  2J. 
W88-00729 


COLUMBIA  BASIN  WILDLIFE/IRRIGATION 
DEVELOPMENT  STUDY, 

Washington  State  Dept.  of  Game,  Ephrata. 

For  primary  bibliographic  entry  see   Field  6G. 

W88-00784 


GARRISON  DIVISION  UNIT  COMMISSION, 
SUPPLEMENT  TO  INTERIM  STAFF  REPORT 
ON  ISSUES  AND  ALTERNATIVES. 

Garrison  Diversion  Unit  Commission,  Bismarck, 

ND. 

For  primary  bibliographic   entry  see  Field   6G. 

W88-00785 


GARRISON  DrVERSION  UNIT  COMMISSION, 
PRELIMINARY  FINAL  REPORT. 

Garrison  Diversion  Unit  Commission,  Bismarck, 

ND. 

For  primary  bibliographic   entry  see   Field  6G. 

W88-00795 


GARRISON  DIVERSION  UNIT  COMMISSION, 
FINAL  REPORT. 

Garrison  Diversion  Unit  Commission,  Bismarck, 

ND. 

For  primary  bibliographic  entry  see  Field  6B. 

W88-0O830 


4.  WATER  QUANTITY 
MANAGEMENT  AND 
CONTROL 

4A.  Control  Of  Water  On  The 
Surface 


FLOWS  FROM  A  CLAY  SOIL  -  SEASONAL 
CHANGES  AND  THE  EFFECT  OF  MOLE 
DRAINAGE, 

Institute  of  Hydrology,  Wallingford  (England). 
For   primary   bibliographic   entry   see   Field   2G. 
W88-O0O09 


SCREENING  TACTICS  IN  A  WATER  MAN- 
AGEMENT POLICY  ANALYSIS  FOR  THE 
NETHERLANDS, 

RAND  Corp.,  Santa  Monica,  CA. 

For  primary  bibliographic  entry  see  Field  6B. 

W88-OO026 


NEW  METHOD  FOR  THE  REAL-TIME  OPER- 
ATION OF  RESERVOIR  SYSTEMS, 


Georgia  Inst,  of  Tech.,  Atlanta.  School  of  Civil 

Engineering. 

A.  P.  Georgakakos,  and  D.  H.  Marks. 

Water  Resources  Research  WRERAQ,  Vol.  23, 

No.  7,  p  1376-1390,  July  1987.  6  fig,  5  tab,  40  ref. 

Descriptors:  'Statistics,  'Stochastic  hydrology, 
•Reservoir  operation,  'Multireservoir  networks, 
•Water  management,  •Model  studies,  *Data  inter- 
pretation, Mathematical  equations,  Mathematical 
studies,  Mathematical  models,  Differential  equa- 
tions, River  dynamics,  Rivers,  Reservoir  systems, 
High  Aswan  Dam. 

In  new  method  for  the  real-time  operation  of  reser- 
voir systems  the  system  is  represented  by  a  set  of 
stochastic  differential  equations  describing  the  res- 
ervoir and  river  dynamics  in  state  space  form.  The 
formulated  reservoir  operation  problem  calls  for 
finding  policies  which  maximize  the  expected  ben- 
efits of  one  system's  objective  while  satisfying  the 
remaining  objectives  at  prespecified  reliability 
levels.  The  solution  is  obtained  by  a  new  method 
named  extended  linear  quadratic  Gaussian 
(ELQG)  controller.  ELQG  draws  on  and  extends 
stochastic  control  theory  results,  and  is  well  suited 
for  the  optimization  of  constrained  dynamical  sys- 
tems. It  is  a  trajectory  iteration  algorithm  theoreti- 
cally expected  to  exhibit  reliability  and  computa- 
tional efficiency.  The  method  was  tested  in  several 
computational  experiments  for  the  control  of  the 
High  Aswan  Dam.  The  problem  was  to  maximize 
expected  energy  generation  subject  to  release  and 
storage  reliability  constraints  imposed  from  oper- 
ational requirements.  ELQG  displayed  reliability 
and  computational  efficiency  even  for  very  long 
control  horizons.  (Wood-PTT) 
W88-00046 


RECORDING  FATHOMETER  TECHNIQUES 
FOR  HYDRILLA  DISTRIBUTION  AND  BIO- 
MASS  STUDIES, 

Florida  Univ.,  Gainesville.  Aquatic  Plants  Re- 
search Center. 

For  primary  bibliographic  entry  see  Field  2H. 
W88-00466 


ENVIRONMENTAL  FEATURES  FOR 

STREAMBANK  PROTECTION  PROJECTS, 

Army  Engineer  Waterways  Experiment  Station, 

Vicksburg,  MS.  Environmental  Lab. 

For  primary  bibliographic  entry  see  Field  2J. 

W88-00468 


DRAINAGE  SYSTEM, 

For  primary  bibliographic  entry  see  Field  5E. 
W88-00498 


IMPOUNDMENT  AND  DIVERSION  SYSTEMS 
FOR  PREVENTING  OR  MITIGATING  FLOOD- 
ING, 

U.S.  Patent  No.  4,457,646;  July  3,  1984.  11  p,  10 
fig.  Official  Gazette  of  the  United  States  Patent 
Office,  Vol  1044,  No  1,  p  244,  July  3,  1984. 

Descriptors:  'Patents,  *Flood  control,  'Flooding, 
•Urban  drainage,  •Reservoirs,  'Diversion  ditches, 
Flooding  protection,  Drainage  engineering,  Drain- 
age systems,  Diversion  channels,  Sewers,  Creeks. 

A  reservoir  impounds  water  from  a  drainage  facili- 
ty to  prevent  or  mitigate  flooding,  particularly  in 
urban  communities.  The  water  is  diverted  to  the 
reservoir  for  temporary  storage  in  response  to  ab- 
normal volumetric  water  flow  in  the  drainage  fa- 
cility. The  temporarily  stored  water  is  returned  to 
the  drainage  facility  after  the  volumetric  flow  re- 
turns to  normal.  The  diversion  system  may  include 
various  conduits  between  the  reservoir  and  the 
drainage  facility  and,  in  the  case  of  a  creek,  also 
includes  a  wall  constructed  across  the  creek  to 
limit  the  flow.  (Cremmins-AEPCO) 
W88-00503 


METHOD  FOR  MINING  AND  RECLAIMING 
LAND, 

A.  K.  Zurcher,  and  W.  F.  McFarland. 


U.S.  Patent  No.  4,462,713;  July  31,  1984.  13  p,  3 
fig,  1  tab.  Official  Gazette  of  the  United  States 
Patent  Office,  Vol  1044,  No  5,  p  2001,  July  31, 
1984. 

Descriptors:  'Patents,  'Drainage  engineering, 
•Pipes,  'Mining  engineering,  'Land  reclamation, 
•Saline  soils,  'Agricultural  engineering,  Seeps, 
Water  treatment,  Percolation,  Saline  water,  Culti- 
vated lands. 

A  subterranean  drain  pipe  is  installed  to  collect 
water  for  mining  and  reclaiming  land.  The  salinity 
of  the  soil  at  the  site  of  the  drain  pipe  is  measured 
periodically  to  determine  the  feasibility  of  simulta- 
neous crop  production  with  the  collection  and 
purification  of  the  water.  Subterranean  water  is 
collected  from  a  recharge  area  and  percolated 
waters  from  a  swale  or  discharge  area.  Dissolved 
salts  and  minerals  are  mined  from  the  collected 
water  through  chemical  and  physical  treatments 
before  it  is  either  discharged  into  the  river  or 
returned  back  to  the  surface  of  the  land  for  topical 
application.  It  is  applied  at  either  the  recharge  or 
discharge  area  to  allow  further  circulation  and 
percolation  through  the  land  to  dissolve  and 
remove  additional  soluble  salts  and  minerals. 
(Cremmins-AEPCO) 
W88-00504 


PROCEDURE  FOR  ESTIMATING  FLOW-DU- 
RATION CURVES  FOR  UNGAGED  MOUN- 
TAINOUS AND  HIGH  PLAINS  STREAMS  IN 
MONTANA, 

Montana   State   Univ.,   Bozeman.   Dept.   of  Civil 

Engineering. 

For  primary  bibliographic  entry  see  Field  2A. 

W88-00550 


METHOD  AND  APPARATUS  FOR  IMPEDING 
SEDIMENT  DEPOSITION  IN  HARBORS  AND 
NAVIGATION  CHANNELS, 

California  Univ.,  Berkeley.  Regents. 

For  primary  bibliographic  entry  see  Field  8H. 

W88-00586 


CONTROL  METHOD  FOR  OPEN  CHANNEL, 

Hitachi  Ltd.,  Tokyo  (Japan). 

F.  Wakamori,  T.  Noma,  M.  Adachi,  M.  Funabashi, 

and  M.  Suzuki. 

U.S.  Patent  No.  4,522,534;  June  11,  1985.  7  p,  3  fig. 

Official  Gazette  of  the  United  States  Patent  Office, 

Vol  1055,  No  2,  p  707-708,  June  11,  1985. 

Descriptors:  'Patents,  'Control  systems,  'Flow 
discharge,  'Open  channels,  'Water  supply,  'Flow 
control,  Open-channel  flow,  Mathematical  models, 
Water  tanks,  Water  conveyance. 

Water  flow  through  an  open  channel  is  controlled 
using  a  method  in  which  the  need  for  calculation 
of  transient  changes  caused  by  fluctuations  in 
water  demand  is  reduced.  The  control  system  com- 
prises a  gate  for  opening  and  closing  the  open 
channel,  a  technique  for  estimating  values  of  state 
parameters  in  reaches  into  which  the  open  channel 
is  divided  by  the  gate,  and  units  to  control  the 
degree  of  the  gate  based  on  the  estimated  state 
parameters.  A  water  tank  model  in  which  three 
theoretical  water  tanks  are  connected  in  series  is 
used  for  representing  the  transient  condition  of  an 
open  channel  and  six  variables  including  liquid 
levels  of  three  imaginary  water  tanks,  flow  rates  of 
water  flowing  through  passages  in  two  imaginary 
conduits,  and  a  flow  rate  of  diverted  water.  The 
liquid  levels  of  the  upstream  and  downstream 
imaginary  water  tanks  are  observable,  so  that  the 
transient  condition  of  the  open  channel  can  be 
obtained  with  a  high  degree  of  precision.  (Crem- 
mins-AEPCO) 
W88-00591 


FLOW   REGULATION   DEVICE  FOR   WASTE 
WATERS, 

For   primary   bibliographic   entry  see   Field   5D. 
W88-00596 
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WATER  QUANTITY  MANAGEMENT  AND  CONTROL— Field  4 


Control  Of  Water  On  The  Surface— Group  4A 


AQUATIC  WEED  BARRIER, 

Du  Pont  Canada,  Inc.,  Mississauga  (Ontario). 
E.  L.  Fletcher. 

U.S.  Patent  No.  4,518,280;  May  21,  1985.  5  p,  11 
fig.  Official  Gazette  of  the  United  States  Patent 
Office,  Vol  1054,  No  3,  p  1197-1198,  May  21,  1985. 

Descriptors:  'Patents,  •Aquatic  weed  control, 
•Barriers,  •Water  quality  control,  Polymers,  Flow 
discharge,  Thin  films. 

A  film  made  of  thermoplastic  synthetic  polymer  is 
applied  to  prevent  the  growth  of  aquatic  weeds. 
The  film,  which  contains  incisions  that  are  shaped 
to  form  flaps,  has  a  light  transmittance  of  200  to 
650  nm.  The  flaps  adjacent  to  each  incision  are 
about  1  and  25  sq  cm.  In  other  forms,  there  are 
about  36  incisions  and  1  incision  per  sq  meter  of 
film;  or  each  incision  is  V-shaped,  forms  a  triangu- 
lar flap,  and  has  flaps  of  between  1  and  25  sq  cm. 
In  another  form,  the  thermoplastic  synthetic  poly- 
mer is  selected  from  the  group  consisting  of  nylon, 
monopolymers  and  copolymer  of  C2-C3  olefins, 
polyesters  and  polyvinylchloride.  (Cremmins- 
AEPCO) 
W88-O06O7 


BEACH  EROSION  PREVENTION  JETTY  CON- 
FIGURATION, 

For  primary   bibliographic   entry   see   Field   4D. 
W88-00608 


LIGHTWEIGHT  SEMI-FLEXIBLE  DIKE, 

Shell  Offshore,  Inc.,  Houston,  TX. 

For  primary   bibliographic   entry   see   Field   4D. 

W88-00609 


FLUID  WAVE  ENERGY   DISSD7ATTNG   AND 
ABSORBING  STRUCTURE, 

For  primary  bibliographic   entry   see   Field   4D. 
W88-O0610 


FLOOD  DISASTER  CONTROL  BAG, 

D.  R.  Wagner,  and  G.  Spector. 
U.S.  Patent  No.  4,362^33;  December  7,  1982.  3  p, 
8  fig.  Official  Gazette  of  the  United  States  Patent 
Office,  Vol  1025,  No  1,  p  185,  December  7,  1982. 

Descriptors:  *Patents,  *Flood  control,  *Flood  pro- 
tection, *Barriers,  *Levees,  *Dikes,  Embankments, 
Sands,  Floodproofing,  Floodwater,  Safety. 

A  flood  control  bag  filled  with  river  water  forms 
levees  or  dikes  to  protect  against  floodwaters.  The 
bag  is  fiber  woven  and  includes  a  waterproof  or 
sand  liner;  rings  and  clips  at  corners  allowing  bags 
to  be  locked  together,  a  water  filler  opening  at  one 
end,  and  fiber  handles  for  each  side  of  the  opening 
for  easy  handling,  including  those  forms  of  the  bag 
that  are  partially  filled  with  sand.  The  flood  con- 
trol bags  are  also  useful  for  control  of  crowds, 
vehicle  traffic,  and  chemical  spills.  (Cremmins- 
AEPCO) 
W88-00611 


SELF-ACTUATING    WATER    CONTAINMENT 

BARRTER, 

C.  B.  Goodstein. 

U.S.  Patent  No.  4,377,352;  March  22,  1983.  4  p,  4 

fig.  Official  Gazette  of  the  United  States  Patent 

Office,  Vol  1028,  No  4,  p  793-794,  March  22,  1983. 

Descriptors:  *Patents,  *Barriers,  *Flow  discharge, 
•Flow  control,  'Water  control,  Tidal  bores,  Water 
level,  Flood  control,  Trapping,  Tidewater. 

A  water  containment  barrier  for  controlling  and 
recycling  water  flow  comprises  a  self-movable 
stanchion,  which  is  raised  and  lowered  with  and  by 
respective  changes  in  water  level.  A  series  of  such 
stanchions  are  mounted  and  interconnected  with 
sheeting  to  form  a  barrier  which  can  contour  a 
particular  land  mass.  The  barrier  can  be  used  to 
control  flood  waters,  or  for  incoming  tides  and 
bores,  as  well  as  in  estuaries  for  trapping  water. 
When  the  water  recedes  to  a  low  level  and  the 
stanchion  is  lowered  to  a  horizontal  position,  the 
stanchions  are  protected  from  damage  by  wind, 


storms,  and  tornadoes.  They  are  also  aesthetically 
acceptable  to  the  landscape.  (Cremmins-AEPCO) 
W88-00612 


ORGANISMS  IMPACTING  WATERHYA- 
CINTH  IN  THE  PANAMA  CANAL, 

Army  Engineer  Waterways  Experiment  Station, 
Vicksburg,  MS.  Environmental  Lab. 
D.  R.  Sander,  R.  F.  Theriot,  and  E.  A.  Theriot. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  ADA  114401. 
Price  codes:  A03  in  paper  copy,  A01  in  microfiche. 
Miscellaneous  Paper  A-82-1,  February  1982.  Final 
Report.  45  p,  1 1  fig,  9  tab,  7  ref. 

Descriptors:  'Aquatic  weed  control,  *Weed  con- 
trol, *Water  hyacinth,  *Panama  Canal,  Pathogens, 
Biocontrol,  Insects,  Neochetina,  Cornops,  Ortho- 
galumna  terebrantis,  Acremonium  zonatum. 

As  part  of  the  overall  aquatic  plant  control  assist- 
ance program  provided  to  the  Panama  Canal  com- 
mission by  the  U.S.  Army  Engineer  Waterways 
Experiment  Station,  a  study  was  initiated  in  1978 
to  determine  the  complement  of  organisms  impact- 
ing water  hyacinth  in  the  Panama  Canal.  Results  of 
the  study  were  to  provide  a  basis  for  recommenda- 
tions for  the  introduction  of  other  species  for  the 
biocontrol  of  water  hyacinth.  Six  sites  were  select- 
ed and  twenty-four  water  hyacinth  plants  from 
each  site  on  each  sampling  date  were  examined 
during  1978-80  for  the  presence  of  arthropods  and 
plant  pathogens.  Three  arthropod  species,  Neoche- 
tina eichhorniae  Warner,  Cornops  sp.  Bruner,  and 
Orthogalumna  terebrantis  Wallwork,  were  abun- 
dant on  all  but  two  sites  on  all  sampling  dates. 
Orthogalumna  terebrantis  was  rare  on  two  of  the 
sites,  which  indicated  a  need  for  an  effort  to  dis- 
tribute this  species  to  all  areas  of  the  Canal.  One 
plant  pathogen,  Acremonium  zonatum  (Saw.) 
Gams,  was  abundant  on  all  sites  on  all  sampling 
dates.  None  of  the  species  found  on  water  hyacinth 
in  the  canal  exerted  significant  pressure  on  the 
growing  points  of  the  plants.  Consequently,  it  was 
recommended  that  additional  species  be  introduced 
into  the  Canal  for  the  biocontrol  of  water  hyacinth 
with  top  priority  given  to  those  species  (e.g.,  Sa- 
meodes  albiguttalis  (Warren))  that  feed  on  the 
newest  tissues  of  the  plant.  Other  species  that 
should  be  considered  for  introduction  include  one 
plant  pathogen,  Cercospora  rodmanii  Conway,  and 
two  insect  species,  Arzama  densa  Walker  and  Neo- 
chetina bruchi  Hustache.  (Author's  abstract) 
W88-00681 


LARGE-SCALE  OPERATIONS  MANAGEMENT 
TEST  OF  USE  OF  THE  WHITE  AMUR  FOR 
CONTROL  OF  PROBLEM  AQUATIC  PLANTS, 
REPORT  1:  BASELINE  STUDIES, 

Army  Engineer  Waterways  Experiment  Station, 
Vicksburg,  MS.  Environmental  Lab. 
E.  C.  Blancher,  and  E.  G.  Buglewicz. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  ADA  102744. 
Price  codes:  A06  in  paper  copy,  A01  in  microfiche. 
Volume  VIII:  Summary  of  Baseline  Studies  and 
Data,  Technical  Report  A-78-2,  May  1982.  Report 
1  of  a  Series.  51  p,  17  fig,  2  tab,  22  ref,  append. 

Descriptors:  'Lakes,  *Aquatic  weed  control, 
•Baseline  studies,  'Aquatic  life,  Weed  control, 
White  amur,  Biocontrol,  Aquatic  habitats,  Rep- 
tiles, Amphibians,  Mammals,  Wildlife,  Fish,  Inver- 
tebrates, Lake  Conway,  Florida,  Waterfowl, 
Algae,  Plankton,  Phytoplankton,  Zooplankton, 
Ecosystems,  Nutrients,  Nitrogen,  Phosphorus, 
Sediments. 

This  summary  of  baseline  conditions  in  Lake 
Conway,  Florida,  covers  the  period  January  1976 
to  August  1977  prior  to  release  of  white  amur  for 
aquatic  weed  control  in  September  1977.  No  larger 
surface  streams  drain  into  the  lake.  Rainfall  pro- 
vides 70%  of  incoming  water;  seepage  (17%)  and 
surface  runoff  (13%)  the  remainder.  Rainfall  and 
dry  deposition  contribute  71%  of  nitrogen  and 
52%  of  phosphorus  loading;  surface  runoff,  6.9% 
of  N  and  36.9%  of  phosphorus  loading;  subsurface 
seepage,  19%  of  N  and  8%  of  phosphorus  loading. 
The  main  nutrient  sink  is  sedimentation.  Phospho- 
rus limits  primary  production  in  the  lake  during 


part  of  the  year;  no  nitrogen  limitation  is  observed. 
Presently  mesotrophic,  the  lake  could  become  eu- 
trophic  with  urban  development.  Water  quality, 
plankton,  periphyton,  and  benthos  are  typical  of  a 
mesotrophic  Florida  lake,  that  is  reasonably  di- 
verse. Periodic  blue-green  algal  blooms,  decrease 
in  macroinvertebrate  diversity  during  summer 
anoxia,  and  nuisance  growth  of  periphyton  point  to 
a  eutrophic  direction.  Dominant  submerged  ma- 
crophytes  are  hydrilla,  nitella,  pondweed,  and  eel- 
grass.  Fish,  waterfowl,  and  aquatic  mammals  are 
all  typical  of  a  central  Florida  lake.  Eleven  species 
of  amphibians  and  16  species  of  reptiles  were  ob- 
served or  captured  during  the  survey.  (Cassar- 
PTT) 
W88-00682 


FLOOD  WATER  CONTAINMENT  BAG, 

American    Threshold    Industries,    Inc.,    Ashville, 

NC. 

R.  T.  Bayer. 

U.S.  Patent  No.  4,650,368;  March  17,  1987.  5  p,  3 

fig,   1   ref.  Official  Gazette  of  the  United  States 

Patent  Office,  Vol  1076,  No  3,  p  1442,  March  17, 

1987. 

Descriptors:  *Patents,  *Flood  protection,  "Flood 
control,  *Porous  media,  *Barriers,  Flooding, 
Flood  water,  Water  control,  Levees,  Dikes. 

Containment  bags  form  a  flood  water  containment 
barrier,  wall,  levee,  or  dike.  The  bags  are  con- 
structed to  enable  the  interior  of  the  bag  to  be 
permeated  by  moisture.  The  interior  also  includes  a 
water  absorbent  material  which  substantially  ex- 
pands in  volume  when  wetted.  The  flattened  bags 
are  positioned  to  form  a  containment  barrier  or 
wall  when  the  flood  water  permeates  the  bag  and 
increases  the  volume  so  that  the  bags  will  assume  a 
maximum  volume.  Fastener  strips  are  attached  to 
top  and  bottom  surfaces  of  the  horizontally  ar- 
ranged bags  to  enable  them  to  be  interconnected  to 
stabilize  the  formed  barrier.  (Cremmins-AEPCO) 
W88-00760 


GREAT  LAKES  DIVERSION  AND  CONSUMP- 
TIVE USES:  A  REPORT  TO  THE  UNITED 
STATES  AND  CANADA  UNDER  THE  1977 
REFERENCE. 

International  Joint  Commission-United  States  and 

Canada,  Windsor  (Ontario). 

January  1985.  82  p,  7  fig,  14  tab,  7  append. 

Descriptors:  *Great  Lakes,  *Water  use,  *Water 
management,  'Diversion,  Consumptive  use,  Wa- 
terways, Inland  waterways,  Legal  aspects,  Diver- 
sion losses,  Projections,  Future  planning. 

The  International  Joint  Commission  reports  on  the 
existing  diversions  of  Great  Lakes  water,  and  the 
existing  and  projected  consumptive  uses  in  the 
Great  Lakes  basin.  This  report  addresses  matters 
that  warrant  the  attention  of  appropriate  jurisdic- 
tion in  the  United  States  and  Canada,  and  makes 
recommendations  for  addressing  future  consider- 
ations regarding  the  use  of  Great  Lakes  water.  The 
web  of  activities  supported  by  the  supply  of  water 
throughout  the  Great  Lakes  basin  is  described,  and 
the  effects  of  water  quality  and  water  quantity  on 
these  activities  are  discussed  in  general  terms.  In 
addition,  the  history  and  effects  of  several  existing 
diversions  are  discussed  in  detail.  The  diversions 
discussed  are  into  Lake  Superior  from  Long  Lac 
and  Ogoki,  out  of  Lake  Michigan  at  Chicago, 
between  Lakes  Erie  and  Ontario  at  the  Welland 
Canal,  and  between  the  Niagra  River  and  Lake 
Ontario  through  the  New  York  Barge  Canal 
system.  The  1975  withdrawal  and  consumptive  use 
figures  are  given,  and  are  broken  down  both  by 
water  use  sector  and  by  lake.  Projected  withdraw- 
al and  consumptive  figures  for  the  year  2000  are 
also  given,  and  some  guidelines  for  future  decisions 
to  be  made  by  the  United  States  and  Canada  re- 
garding Great  Lakes  use  are  outlined.  (Halterman- 
PTT) 
W88-00802 


RADIOTELEMETRY    TRACKING    AT    LAKE 
CONWAY,  FLORIDA, 


47 


Field  4— WATER  QUANTITY  MANAGEMENT  AND  CONTROL 
Group  4A — Control  Of  Water  On  The  Surface 


Army  Engineer  Waterways  Experiment  Station, 
Vicksburg,  MS.  Environmental  Lab. 
M.  P.  Keown,  and  R.  M.  Russell. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  ADA- 11 8694. 
Price  codes:  A05  in  paper  copy,  A01  in  microfiche. 
Technical  Report  A-82-4,  August  1982.  Final 
Report.  73  p,  31  fig,  15  ref,  2  append. 

Descriptors:  *Aquatic  weed  control,  'Telemetry, 
•Biocontrol,  'Lakes,  White  amur,  Remote  sensing, 
Aquatic  habitats,  Lake  Conway,  Florida,  Weed 
control,  Fish  behavior,  Reptiles,  Tracking  tech- 
niques. 

White  amur,  introduced  into  Lake  Conway,  Flori- 
da, as  a  biocontrol  for  aquatic  weeds,  were  radio- 
tagged  and  tracked.  In  1,484  observations  between 
May  1979  and  October  1980  radiotagged  amur 
were  present  in  vegetated  areas  over  90%  of  the 
time,  except  for  August  (65%  of  the  time)  and 
September  (58%  of  the  time).  During  the  same 
time  divers  observed  progressive  clearing  of  aquat- 
ic plants  where  amur  were  concentrating.  Radio- 
tagged  fish  were  often  seen  swimming  with 
schools  of  about  30  untagged  fish,  showing  that 
movements  of  tagged  fish  and  untagged  fish  were 
similar.  About  75  representative  members  of  the 
herpetofauna  were  similarly  tagged  and  observed. 
Chrysemys  and  stinkpot  turtles  traveled  over  large 
distances,  sometimes  >  1  km  in  a  day  or  two. 
Adult  Chrysemys  were  found  most  of  the  time  in 
open  water  and  rarely  in  the  shallows.  Mud  turtles 
generally  stayed  within  a  10  m  x  10  m  area.  The 
accuracy  of  depth  estimates  was  better  with  the 
receiving  antenna  under  water  than  with  the  re- 
ceiving antenna  above  the  water  surface.  (Cassar- 
PTT) 
W88-00837 


LAKE  PONTCHARTRAIN  AND  VICINITY 
HURRICANE  PROTECTION  PLAN,  REPORT 
2:  PHYSICAL  AND  NUMERICAL  MODEL  IN- 
VESTIGATION OF  CONTROL  STRUCTURES 
AND  THE  SEABROOK  LOCK;  HYDRAULIC 
AND  MATHEMATICAL  MODEL  INVESTIGA- 
TION, 

Army  Engineer  Waterways  Experiment  Station, 
Vicksburg,  MS.  Hydraulics  Lab. 
For  primary  bibliographic  entry  see  Field  8B. 
W88-O0857 


UTILIZATION  OF  SURFACE  MINE  PONDS  IN 
EAST  TENNESSEE  BY  BREEDING  AMPHIB- 
IANS, 

Tennessee  Valley  Authority,  Norris.  Div.  of  Land 

and  Forest  Resources. 

L.  J.  Turner,  and  D.  K.  Fowler. 

Available  from  the  National  Technical  Information 

Service,  Springfield,  VA  22161,  as  PB83-145003. 

Price  codes:  A02  in  paper  copy,  A01  in  microfiche. 

Report  FWS/OBS-81-08,  June  1981.  13  p,  9  fig, 

5tab,  23  ref.  Contract  No.  14-16-0009-78-708. 

Descriptors:  *Mine  drainage,  'Sedimentation 
basins,  'Sedimentation  ponds,  Tennessee,  Amphib- 
ians, Frogs,  Salamanders,  Toads,  Aquatic  plants, 
Water  birds,  Waterfowl,  Hydrogen  ion  concentra- 
tion. 

Sediment  control  ponds  are  routinely  removed 
from  mine  sites  following  cessation  of  mining  ac- 
tivity because  they  are  thought  to  have  little  value 
to  fish  and  wildlife  due  to  their  acidity  and  small 
size.  This  study  was  conducted  to  examine  the 
biological  importance  of  surface  mine  ponds  in  one 
portion  of  the  Appalachian  coal  field  by  (1)  inven- 
torying the  amphibian  fauna  occurring  in  the 
ponds,  (2)  measuring  selected  water  quality  param- 
eters, (3)  collecting  and  identifying  aquatic  vegeta- 
tion, and  (4)  observing  general  wildlife  use  of  the 
surface  mine  pond  habitat.  Of  the  24  ponds  exam- 
ined on  Olhs  Creek  Surface  Mine,  Campbell 
County,  Tennessee,  21  contained  breeding  amphib- 
ians and  20  produced  aquatic  vegetation.  Aquatic 
insects  and  a  diverse  wildlife  fauna  utilized  the 
study  ponds.  Large  mammals  (3  species),  water- 
birds  (17  species),  and  snakes  (2  species)  were 
among  those  species  observed.  It  was  concluded 
that  surface  mine  ponds  supply  an  important  habi- 
tat component  for  a  variety  of  wildlife  species,  and 


that  in  some  areas,  they  are  the  only  source  of 
surface  water  available  for  wildlife  use.  (Halter- 
man-PTT) 
W88-O0898 


PROTECTING  INSTREAM  FLOWS  IN  IDAHO: 
AN  ADMINISTRATIVE  CASE  STUDY, 

Fish  and  Wildlife  Service,  Fort  Collins,  CO.  West- 
ern Energy  and  Land  Use  Team. 
S.  W.  Olive. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  PB8  3- 169490. 
Price  codes:  A03  in  paper  copy,  A01  in  microfiche. 
Report  FWS/OBS-82/35,  September  1981.  In- 
stream  Flow  Information.  Paper  15.  30  p,  34  ref. 

Descriptors:  'Water  law,  'Water  policy,  'Idaho, 
'Instream  flow,  'Administrative  decisions,  Deci- 
sion making,  Case  studies,  Water  management,  En- 
vironmental protection,  Management  planning, 
Water  allocation,  Water  resources  development. 

This  report  is  the  third  in  a  series  depicting  how 
particular  states  have  protected  instream  uses  of 
water.  This  paper  discusses  Idaho's  system,  which 
protects  instream  uses  of  water  by  appropriating 
flows  for  certain  segments  of  rivers  and  streams. 
The  appropriation  water  right  means  that  an  indi- 
vidual can  divert  and  use  water  on  lands  that  are 
not  riparian  to  the  river  or  stream  if  no  harm  is 
done  to  prior  appropriations.  An  analysis  of 
Idaho's  governmental  decisions  about  water  alloca- 
tion is  also  provided.  The  combination  of  models 
applied  to  the  decision  making  process  in  Idaho 
involves:  incrementalism,  organizational  processes, 
and  mutual  adjustment.  Groups  and  individuals 
interested  in  establishing  a  system  that  protects 
instream  flows  should  analyze  the  situation  in  their 
area  before  formulating  plans.  The  first  step  in  this 
analysis  is  to  identify  objectives.  The  second  step 
in  the  analysis  is  to  reveal  opportunities  that  allow 
for  the  achievement  of  objectives.  The  third  step  is 
to  identify  the  agencies  and  interest  groups  in- 
volved in  policy  formulation.  The  fourth  step  is  to 
discover  the  roles  and  needs  of  the  various  agen- 
cies and  groups.  The  fifth  and  final  step  is  the 
formulation  of  a  strategy  or  a  set  of  strategies. 
Through  the  use  of  the  scoping  process,  as  well  as 
a  review  of  the  instream  flow  practices  in  other 
states,  groups  and  individuals  will  have  a  better 
chance  to  protect  instream  flows.  (Geiger-PTT) 
W88-00902 


4B.  Groundwater  Management 


LOCAL  EFFECTS  OF  GROUNDWATER 
PUMPAGE  WITHIN  A  FAULT-INFLUENCED 
GROUNDWATER  BASIN,  ASH  MEADOWS, 
NYE  COUNTY,  NEVADA,  USA., 

Geological  Survey,  Menlo  Park,  CA. 

For  primary  bibliographic  entry  see  Field  2F. 

W88-00008 


EFFECT  IF  WATER-LEVEL  RECOVERIES  ON 
FAULT  CREEP,  HOUSTON,  TEXAS, 

Geological  Survey,  Menlo  Park,  CA. 

T.  L.  Holzer,  and  R.  K.  Gabrysch. 

Ground  Water  GRWAAP,  Vol.  25,  No.  4,  p  392- 

397,  July-August  1987.  5  fig,  2  tab,  20  ref. 

Descriptors:  'Groundwater  management,  'Water 
level,  'Land  subsidence,  'Fault  creep,  'Geologic 
fractures,  'Groundwater  level,  Groundwater  de- 
pletion, Water  management,  Pumping,  Ground- 
water recession,  Houston,  Texas,  Aquifers,  Season- 
al variation. 

Fault  creep  has  stopped  or  slowed  in  the  eastern 
part  of  the  Houston,  Texas,  land  subsidence  area 
where  reductions  in  pumping  of  groundwater  have 
allowed  water  levels  to  recover  partially.  Creep 
has  continued  across  faults  in  the  western  part 
where  heavy  pumping  causes  water  levels  to  con- 
tinue to  decline.  The  observations  support  the 
long-suspected  relation  between  historical  faulting 
and  withdrawal  of  groundwater  and  indicate  that 
partial  water-level  recoveries  can  reduce  fault 
movement  and  structural  damage.  Correlations  be- 
tween seasonal  fault  creep  and  seasonal  ground- 


water fluctuations  are  presented  to  provide  further 
support  to  the  relationship.  (Wood-PTT) 
W88-00012 


BENEFICIAL  ASPECTS  OF  SEA-WATER  IN- 
TRUSION, 

Scarborough  Coll.,  Westhill  (Ontario). 

K.  W.  F.  Howard. 

Ground  Water  GRWAAP,  Vol.  25,  No.  4,  p  398- 

406,  July-August  1987.  11  fig,  2  tab,  7  ref. 

Descriptors:  'Groundwater  level,  'Coastal 
aquifers,  'Saline  water  intrusion,  'Model  studies, 
•Data  interpretation,  Prediction,  Groundwater 
management,  England,  Water  level,  Saline  water, 
Groundwater  recession,  Resources  management, 
Aquifers,  Potentiometric  level,  Groundwater  re- 
charge, Water  quality. 

The  Permo-Triassic  sandstone  aquifer  of  northwest 
England  has  supplied  groundwater  since  the  early 
19th  century.  Between  Liverpool  and  Manchester, 
groundwater  resource  development  resulted  in  a 
considerable  lowering  of  the  water  level  inland 
and  intrusion  of  sea  water  from  the  Mersey  Estu- 
ary and  Manchester  Ship  Canal.  As  part  of  a 
detailed  investigation  of  resource  management,  a 
two-dimensional  finite-difference  flow  model  was 
developed  to  represent  aquifer  behavior  for  the 
period  1840  to  1980.  Subsequently,  this  model  was 
used  to  predict  the  effects  of  implementing  various 
management  strategies  over  a  40-year  period 
ending  in  2020.  Results  indicate  that  groundwater 
withdrawals  exceeded  natural  replenishment  by  an 
average  of  100%  during  the  past  50  years.  In  this 
time  the  potentiometric  heads  responded  remark- 
ably slowly  to  the  flow  imbalance,  a  resilience  that 
is  largely  attributed  to  the  inflow  of  sea  water  at 
rates  only  marginally  less  than  recharge  from  me- 
teoric sources.  Careful  development  of  the  fresh 
groundwater  resources  minimized  water  quality 
problems  along  the  estuary  and  ship  canal.  The 
model  clearly  shows  how  controlled  inflow  of 
saline  water  can  enhance  the  recovery  of  fresh 
groundwater  reserves  considerably.  Difficulties 
arise  only  when  excessive  exploitation  accelerates 
water  quality  deterioration.  Model  calculations  in- 
dicate that  inflow  of  saline  water  would  continue 
for  over  10  years  following  complete  cessation  of 
fresh  groundwater  production.  (Author's  abstract) 
W88-00013 


VOCS  IN  GROUND  WATER  INFLUENCED  BY 
LARGE  SCALE  WITHDRAWALS, 

Nebraska  Univ.,  Lincoln.  Inst,  of  Agriculture  and 

Natural  Resources. 

For  primary  bibliographic  entry  see  Field  5B. 

W88-OO014 


INTERFACE  UPCONING  DUE  TO  A  HORI- 
ZONTAL WELL  IN  UNCONFTNED  AQUIFER, 

Asian  Inst,  of  Tech.,  Bangkok  (Thailand).  Div.  of 

Water  Resources  Engineering. 

A.  Das  Gupta,  and  V.  P.  Gaikwad. 

Ground  Water  GRWAAP,  Vol.  25,  No.  4,  p  466- 

474,  July-August  1987.  5  fig,  2  tab,  23  ref. 

Descriptors:  'Upconing,  'Saline-freshwater  inter- 
faces, 'Coastal  aquifers,  'Wells,  'Aquifers, 
'Groundwater,  'Saline  water,  'Mathematical 
models,  'Data  interpretation,  Model  studies,  Pre- 
diction, Mathematical  equations,  Mathematical 
studies,  Dupuit  assumption,  Ghyben-Herzberg  ap- 
proximation, Boundary  conditions,  Seashores,  Sea- 
water,  Comparison  studies. 

A  simplified  mathematical  model  was  developed  to 
predict  the  equilibrium  location  of  upconed  inter- 
face due  to  a  horizontal  well  in  an  unconfined 
coastal  aquifer  of  finite  thickness.  The  model  is 
based  on  Dupuit  assumptions  and  Ghyben-Herz- 
berg approximation  with  modified  boundary  con- 
ditions along  the  shoreline  deduced  from  available 
analytical  solutions.  For  a  specified  natural  flow 
condition,  the  amount  of  fresh-water  discharge  to 
the  sea  as  well  as  interface  profile  and  length  of 
intrusion  can  be  determined.  With  the  specification 
of  the  permissible  extent  of  upconing  from  the 
natural  interface  location  at  any  section,  the  model 
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provides  an  estimate  of  the  amount  of  water  that 
can  be  withdrawn  by  a  horizontal  well,  the  up- 
coned  interface  profile,  and  the  additional  length 
of  intrusion.  The  computed  interface  profile  for  the 
natural  flow  condition  was  in  good  agreement  with 
the  results  of  available  analytical  solutions.  Com- 
parison with  the  laboratory  tests  for  the  upconing 
case  indicates  that  the  simplified  model  provides  a 
reasonable  approximation  of  the  interface  profile 
for  assessment  of  water  withdrawal  from  a  coastal 
aquifer  at  the  initial  stage  of  planning.  (Author's 
abstract) 
W88-O0O2O 


EXTERNAL  EFFECTS  OF  IRRIGATORS' 
PUMPING  DECISIONS,  HIGH  PLAINS  AQUI- 
FER, 

Geological  Survey,  Reston,  VA. 

W.  M.  Alley,  and  J.  E.  Schefter. 

Water  Resources  Research  WRERAQ,  Vol.  23, 

No.  7,  p  1123-1130,  July  1987.  7  fig,  1  tab,  18  ref,  2 

append. 

Descriptors:  'Irrigation  effects,  'Pumping, 
•Groundwater  management,  'Groundwater  level, 
•High  Plains  aquifer,  Groundwater  recession, 
Groundwater  movement,  Aquifers,  Irrigation, 
Pumpage. 

The  High  Plains  aquifer,  which  underlies  about 
174,000  square  miles  (1  square  mile  =  2.59  sq  km) 
in  the  Great  Plains,  is  the  principal  source  of  water 
in  one  of  the  nation's  major  agricultural  areas. 
Relationships  between  the  scale  of  management 
areas  and  physical  factors,  resulting  from  the  later- 
al movement  of  groundwater,  that  limit  the  ability 
of  irrigators  in  the  High  Plains  to  reduce  their  own 
future  pumping  lifts  were  examined.  At  the  scale  of 
individual  farms,  irrigators  have  very  limited  abili- 
ty to  'bank'  water  in  order  to  obtain  reduced  future 
pumping  lifts.  Higher  water  levels  resulting  from 
reduced  groundwater  withdrawals  result  in  a  net 
change  in  gradients  that  casues  much  of  the  saved 
water  to  flow  out  from  under  the  management 
area.  In  the  absence  of  management  policies  that 
extend  over  regions  much  greater  than  the  scale  of 
individual  farms,  there  may  be  very  little  inccen- 
tive  for  an  individual  irrigator  to  reduce  groud- 
water  withdrawals.  At  the  scales  typical  of  region- 
al management,  reductions  in  pumpage  will  result 
primarily  in  reductions  in  water  level  declines 
within  the  management  area.  (Wood-PTT) 
W88-O0023 


STOCHASTIC  IDENTIFICATION  OF  TRANS- 
MISSrvTTY  AND  EFFECTIVE  RECHARGE  IN 
STEADY  GROUNDWATER  FLOW:  2.  CASE 
STUDY, 

Tel-Aviv  Univ.  (Israel).  Dept.  of  Fluid  Mechanics 

and  Heat  Transfer. 

For  primary  bibliographic  entry  see  Field  2F. 

W88-00031 


SEAWATER  INTRUSION  CONTROL  WITH 
WASTEWATER, 

Ventura  Regional  County  Sanitation  District,  CA. 
J.  J.  Wedding,  and  H.  V.  Kondru. 
IN:  Water  Reuse,  Ann  Arbor  Science,  Ann  Arbor, 
MI,  1982.  p  485-500,  9  fig,  8  ref. 

Descriptors:  'Water  reuse,  'Groundwater, 
•Groundwater  management,  'Groundwater  pollu- 
tion, Aquifers,  Wastewater,  Wastewater  manage- 
ment. Wastewater  renovation. 

A  primary  benefit  of  using  reclaimed  wastewater 
to  control  seawater  intrusion  would  be  increased 
use  of  groundwater  storage.  The  beneficial  effects 
of  the  increased  use  of  groundwater  storage  in- 
clude: use  and  storage  of  surplus  water,  possible 
improvement  of  groundwater  quality  by  recharg- 
ing with  good  quality  surface  water,  and  postpone- 
ment of  the  need  to  construct  additional  surface 
storage  facilities.  Groundwater  storage  has  several 
advantages  when  compared  with  surface  storage 
reservoirs.  There  is  an  elimination  of  the  evapora- 
tion that  is  a  significant  fact  in  surface  storage 
reservoirs.  Biological  quality  problems  are  mini- 
mized because  of  the  absence  of  light  required  for 
aquatic  growth.  In  addition,  groundwater  storage 


is  less  subject  to  damage  through  sabotage  and 
spills  than  is  surface  storage.  The  use  of  reclaimed 
water  as  a  hydraulic  barrier  to  stabilize  and  repulse 
the  seawater  intrusion  front  is  a  system  for  con- 
serving water  resources.  Disposal  of  treated  efflu- 
ent to  the  ocean  is  a  water  wasting  method  in  areas 
where  the  water  supply  is  limited.  (See  also  W88- 
00164)  (Author's  abstract) 
W88-O0185 


ARTIFICIAL  RECHARGE  OF  RECLAIMED 
WASTEWATER  INTO  AN  UNCONSOLIDATED 
COASTAL  AQUIFER, 

National  Inst,  for  Water  Research,  Bellville  (South 

Africa).  Cape  Regional  Lab. 

G.  Tredoux,  and  W.  Tworeck. 

IN:  Ground  Water  82:  Programme  and  Extended 

Abstracts,  1982.  p  26-31,  1  tab,  2  ref. 

Descriptors:  'Groundwater  management,  'Re- 
charge, 'Wastewater  renovation,  Groundwater  re- 
charge, Wastewater  treatment,  South  Africa, 
Water  reuse,  Artificial  recharge,  Infiltration,  In- 
duced infiltration,  Coastal  aquifers,  Geohydrology, 
Aquifer  management,  Fate  of  pollutants. 

An  experimental  wastewater  recharge  facility  was 
constructed  at  Cape  Flats,  South  Africa.  It  was 
composed  of  five  open  basins  on  the  perimeter  of  a 
100  m  radius  circle,  two  abstraction  wells  near  the 
center  of  the  circle,  and  thirty  observation  wells. 
Oxidation  pond  effluent,  prechlorinated  and  coagu- 
lated to  prevent  flotation  of  algae,  was  recharged 
at  the  rate  of  3.5  to  15  m/day.  Recharge  proceeded 
at  acceptable  rates  as  long  as  effluent  turbidity  was 
maintained  at  2  NTU  or  less.  Turbidity  values  of  3 
to  5  NTU  produced  declining  recharge  rates  and 
clogging  of  the  sand  surface  within  14  days.  Me- 
chanical removal  of  the  clogged  infiltration  surface 
restored  the  recharge  capacity.  Retention  time  of 
recharged  water  in  the  aquifer  varied  (using  chlo- 
ride as  a  tracer)  from  60  to  200  days.  The  abstrac- 
tion well  produced  water  of  good  bacteriological 
quality.  No  E.  coli  were  isolated  from  this  water  at 
any  stage  of  the  experiments.  The  maximum  dis- 
tance that  E.  coli  were  transmitted  was  27  m  from 
the  recharge  point.  Recharged  water  present  in  the 
abstracted  water  reached  a  maximum  of  67%.  (See 
also  W88-O0373)  (Cassar-PTT) 
W88-0O391 


BOREHOLE  DEVELOPMENT  AND  REHA- 
BH.ITATION, 

J.  Kirchner. 

IN:  Ground  Water  82:  Programme  and  Extended 

Abstracts,  1982.  p  50-59. 

Descriptors:  'Groundwater  management,  'Well 
yield,  Hydrochloric  acid,  Sodium  hexametaphos- 
phate,  South  Africa,  Boreholes,  Water  supply. 

Inhibited  hydrochloric  acid  (Hibitol)  and  sodium 
hexametaphosphate  (Calgon)  assisted  by  surging 
improved  the  yields  of  aquifers  in  borehole  tests 
conducted  at  several  sites  in  southwestern  Africa. 
Production  in  a  borehole  flushed  with  acid  and 
Calgon  increased  from  3  to  14.5  cu  m/hr.  (See  also 
W88-00373)  (Cassar-PTT) 
W88-00393 


OPTIMIZING  THE  CONJUNCTIVE  USE  OF 
SURFACE  AND  GROUNDWATER, 

B.  J.  Middleton,  and  C.  Langhout. 

IN:  Ground  Water  82:  Programme  and  Extended 

Abstracts,  1982.  p  90-98,  2  fig. 

Descriptors:  'Groundwater  management,  'Evalua- 
tion, 'Conjunctive  use,  'Water  supply,  Optimiza- 
tion, Surface  water,  Reservoirs,  Cost  analysis, 
Mines,  Recharge,  Schweizer  Reneke,  South 
Africa,  Water  storage,  Planning. 

Two  examples  of  optimizing  conjunctive  water  use 
are  described.  In  the  first,  a  water  supply  for  a 
proposed  mine  was  considered.  A  graph  showed 
that  the  most  economical  scheme  would  use  a 
reservoir  with  a  storage  capacity  of  60%  of  the 
mean  annual  runoff.  This  would  supply  about  80% 
of  the  total  demand  while  20%  would  be  derived 
from   groundwater.    In   the   second   example   the 


water  supply  of  the  town  of  Schweizer  Reneke 
needed  to  be  increased.  The  optimum  solution  was 
to  raise  the  dam  wall  to  increase  the  storage  capac- 
ity because  the  incremental  cost  of  groundwater 
development  rose  more  sharply  than  that  of  reser- 
voir water.  (See  also  W88-00373)  (Cassar-PTT) 
W88-00397 


CASE  HISTORY  OF  OPEN  PIT  MINE  DEWA- 
TERING  AT  LETLHAKANE  MINE,  BOTSWA- 
NA, 

R.  J.  Connelly. 

IN:  Ground  Water  82:  Programme  and  Extended 
Abstracts,  1982.  p  165-174,  3  fig. 

Descriptors:  'Groundwater  management,  'Wells, 
'Mining  industry,  South  Africa,  Diamond  mines, 
Geohydrology,  Aquifer  characteristics,  Dewater- 
ing,  Letlhakane  Mine,  Botswana,  Dewatering. 

A  dewatering  system  was  designed  for  the  Letlha- 
kane Mine,  Botswana.  This  mine  consists  of  two 
small  kimberlite  pipes.  One  pipe,  30  m  deep,  is 
actively  mined.  Water  is  encountere  at  20  m  below 
the  surface.  A  deep  well  system  of  seven  wells  was 
specified  to  intercept  water  from  all  the  aquifers. 
Wells  were  placed  outside  the  perimeter  of  the  10 
to  15  year  mine  plan.  Gravel  packing  was  used  in 
the  calcrete  horizon  to  prevent  the  soil  from 
coming  through  the  wide  slots  in  the  casing.  A 
slotted  PVC  pipe  was  placed  in  the  gravel  pack, 
through  which  acid  can  be  introduced  to  dissolve 
calcium  carbonate  precipitate.  (See  also  W88- 
00373)  (Cassar-PTT) 
W88-0O401 


RAFT  RIVER  MONITOR  WELL  POTENTIO- 
METRIC  HEAD  RESPONSES  AND  WATER 
QUALITY  AS  RELATED  TO  THE  CONCEPTU- 
AL GROUND-WATER  FLOW  SYSTEM, 

EG  and  G  Idaho,  Inc.,  Idaho  Falls. 

D.  W.  Allman,  J.  A.  Tullis,  M.  R.  Dolenc,  T.  L. 

Thurow,  and  P.  A.  Skiba. 

Available  from  the  National  Technical  Information 

Service,  Springfield,  VA  22161,  as  DE83-O02087. 

Price  codes:  A06  in  paper  copy,  A01  in  microfiche. 

EGG-2215,  Vol.  2,  September  1982.  60  p,  32  fig,  3 

tab,  34  ref.  Contract  No.  DE-AC07-761D01570. 

Descriptors:  'Groundwater,  'Groundwater  pollu- 
tion, 'Groundwater  movement,  Geohydrology, 
Groundwater  irrigation,  Groundwater  reservoirs, 
Aquifers,  Well  data,  Test  wells,  Idaho. 

A  groundwater  monitoring  program  is  discussed, 
which  was  established  to  assess  the  concerns  that 
high  pressure  injection  of  spent  thermal  fluid  (from 
power  generation)  into  an  intermediate-depth  aqui- 
fer could  adversely  affect  nearby  irrigation  wells  in 
a  shallow  aquifer.  Results  indicate  that  head  pres- 
sure at  the  various  irrigation  wells,  and  at  test 
wells  drilled  into  the  same  aquifer  as  the  irrigation 
wells,  fluctuated  as  a  result  of  the  high  pressure 
injection.  Various  patterns  of  water  quality  degra- 
dation, due  to  the  high  pressure  injection,  were 
also  observed.  (Halterman-PTT) 
W88-0O473 


ESTIMATION  OF  VERTICAL  HYDRAULIC 
CONDUCTIVITY  OF  THE  CLAY  LAYER  BE- 
TWEEN THE  EUTAW  AND  GORDO 
AQUIFERS  IN  THE  VICINITY  OF  FAUNS- 
DALE,  MARENGO  COUNTY,  ALABAMA, 
Geological  Survey,  Tuscaloosa,  AL.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  2F. 
W88-O0558 


STATISTICAL  CHARACTERIZATION  AND 
NUMERICAL  SIMULATION  OF  A  FRACTURE 
SYSTEM  -  APPLICATION  TO  GROUNDWAT- 
ER FLOW  IN  THE  STRIPA  GRANITE, 

Waterloo  Univ.  (Ontario).  Dept.  of  Earth  Sciences. 
For  primary  bibliographic  entry  see  Field  2F. 
W88-00560 
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Field  4— WATER  QUANTITY  MANAGEMENT  AND  CONTROL 


Group  4B — Groundwater  Management 


METHOD  AND  APPARATUS  FOR  INSTALL- 
ING GROUNDWATER  BARRIER, 

Stevin  Construction  Inc.,  Dover,  DE. 
P.  G.  van  Klinken. 

U.S.  Patent  No.  4,484,835;  November  27,  1984.  11 
p,  19  fig.  Official  Gazette  of  the  United  States 
Patent  Office,  Vol  1048,  No  4,  p  1584-1585,  No- 
vember 27,  1984. 

Descriptors:  'Patents,  'Groundwater  barriers, 
•Soil  sealants,  *Piles,  'Screens,  Groundwater 
movement,  Water  control. 

Multiple  flexible  water  restraining  non-self-sup- 
porting sheets  are  introduced  into  the  soil  for  the 
development  of  a  groundwater  barrier.  A  first 
sheet  is  introduced  downward  through  the  soil  by 
attaching  its  lower  edge  to  a  liquid  ejecting  lance 
having  substantially  the  same  width  as  the  sheet. 
The  lance  and  sheet  move  together  downward 
through  the  soil  while  a  liquid  is  simultaneously 
ejected  from  the  lance  in  front  of  the  path  of 
movement.  Once  the  sheet  is  in  place,  the  lance  is 
disconnected  from  it  and  retracted  from  the  soil.  A 
second  sheet  is  then  introduced  by  positioning  it  so 
that  it  overlaps  the  first  sheet,  allowing  sealing  in 
the  area  of  overlap.  The  lance  is  removed  utilizing 
vibrations.  Additionally,  hardening  materials  are 
injected  along  the  sheet  joints.  Holes  are  drilled  on 
either  side  of  the  sheet  widths  to  allow  the  escape 
of  water  used  by  the  injection  lance  and  the  injec- 
tion of  hardening  material  in  the  holes  where  the 
edges  of  the  two  succeeding  sheets  adjoin.  (Han- 
cuff-AEPCO) 
W88-00573 


METHOD  FOR  CONSTRUCTING  A  SCREEN 
THAT  OBSTRUCTS  THE  FLOW  OF  SUBSOIL 
WATER, 

Stevin  Construction  Inc.,  Dover,  DE. 

P.  G.  van  Klinken. 

U.S.  Patent  No.  4,607,981;  August  26,  1986.  8  p,  9 

fig.  Official  Gazette  of  the  United  States  Patent 

Office,  Vol  1069,  No  4,  p  1618,  August  26,  1986. 

Descriptors:  'Patents,  'Screens,  'Water  pollution 
control,  'Groundwater  barriers,  'Groundwater 
control,  'Obstruction  to  flow,  'Subsoil  drainage, 
'Flow  discharge,  'Retaining  walls,  Flow  profiles, 
Subsoil,  Soil  sealants,  Films,  Row  obstruction. 

An  in-soil  water  retention  screen  obstructs  the 
flow  of  subsoil  water  by  using  retaining  wall  ele- 
ments. The  elements  engage  and  are  shaped  like 
wide  supple  films  or  sheets.  At  least  two  webs  of 
supple  film  material  are  positioned  with  a  longitu- 
dinal side  edge  of  the  first  web  adjacent  to  a 
longitudinal  side  edge  of  the  second  web,  and  a 
first  profile  member  positioned  along  the  longitudi- 
nal side  edge  of  the  first  web.  This  profile  member 
slides  within  and  cooperates  with  the  second  pro- 
file member.  The  cooperating  profiles  contain 
cross  sections  which  are  interlocked  to  resist  sepa- 
ration in  the  direction  perpendicular  to  the  profiles 
and  in  the  plane  of  the  webs.  The  profiles  are  small 
enough  to  allow  insertion  of  the  profile  and  web 
together  using  a  flushing  lance.  (Cremmins- 
AEPCO) 
W88-00583 


WATERPROOFING  SOIL, 

Clem  Environmental  Corp.,  Chicago,  IL. 

For   primary   bibliographic   entry   see   Field   5G. 

W88-00614 


UNINHIBITED  BENTONITE  COMPOSITION, 

American  Colloid  Co.,  Skokie,  IL. 

T.  D.  Harriett. 

U.S.  Patent  No.  4,534,925;  August  13,  1985.  7  p,  6 

fig,   1   ref.  Official  Gazette  of  the  United  States 

Patent  Office,  Vol  1057,  No  2,  p  791,  August  13, 

1985. 

Descriptors:  'Patents,  'Bentonite,  'Barriers,  'Ex- 
pansive soils,  'Seepage  control,  Elastomers,  Poly- 
mers, Waterproofing,  Hydration. 

A  non-hydratcd,  bentonite  composition  for  con- 
structing water  barriers  comprises  a  mixture  of 
bentonite  clay  with  polypropene,  polybutene,  or 


mixtures  thereof.  In  a  second  composition,  an  elas- 
tomer such  as  partially  cross-linked  butyl  rubber  is 
added  to  the  composition.  The  elastomer  has  suffi- 
cient resiliency  to  stretch  upon  hydration  of  the 
bentonite  to  add  structural  integrity  to  the  compo- 
sition. With  and  without  the  elastomer,  the  compo- 
sitions, including  polypropene  or  polybutene  in  an 
amount  of  at  least  10%  by  weight,  are  capable  of 
swelling  more  than  bentonite  alone.  After  mixtures 
of  the  bentonite  with  the  polypropene,  polybutene 
or  mixtures,  other  additives  such  as  tackifiers,  vis- 
cosity modifiers,  thickeners,  and  extenders  may  be 
added.  The  polypropene  and/or  polybutene  add 
sufficient  tackiness  to  the  bentonite  composition 
and  completely  wet-out  the  clay  upon  initial 
mixing  to  prevent  bentonite  composition  and  com- 
pletely wet-out  the  clay  upon  initial  mixing  to 
prevent  bentonite  inhibiting  additives  from  sub- 
stantially inhibiting  the  swelling  properties  of  the 
bentonite.  The  polypropene  and/or  polybutene 
components  of  the  composition  do  not  dry  out 
over  substantial  periods  of  time.  (Cremmins- 
AEPCO) 
W88-O0620 


STRATEGY  FOR  THE  PROTECTION  OF  UN- 
DERGROUND WATER  IN  ILLINOIS. 

Illinois  State  Environmental  Protection  Agency, 

Springfield.  Water  Plan  Task  Force. 

For  primary  bibliographic   entry   see  Field   5G 

W88-00666 


GROUND    WATER    MANAGEMENT    UNDER 
THE  APPROPRIATION  DOCTRINE,  PART  I, 

Idaho  Univ.,  Moscow.  Dept.  of  Geology. 
For  primary  bibliographic  entry  see  Field  6E. 
W88-00726 


SPECIAL  GROUND  WATER  STUDY:  BASIN- 
WIDE  REPORT  AND  EXECUTIVE  SUMMARY. 

Delaware  River  Basin  Commission,  West  Trenton, 

NJ. 

Available  from  the  National  Technical  Information 

Service,  Springfield,  VA  22161,  as  PB83-153262. 

Price  codes:  A09  in  paper  copy,  A01  in  microfiche. 

December  1982.  148  p,  27  exhibits. 

Descriptors:  'Groundwater  management,  'Water 
law,  'Delaware  River,  Monitoring,  Regulations, 
Legal  aspects,  Water  policy,  Hydrology,  Regional 
planning,  Aquifers,  Water  quality,  Political  as- 
pects. 

Data  on  groundwater  systems  were  collected  in 
three  areas  of  the  Delaware  River  Basin.  These 
areas  were  the  coastal  plain  (Delaware  and  south- 
ern New  Jersey),  the  middle  basin,  and  the  upper 
basin.  Groundwater  management  in  the  Delaware 
River  basin  is  involved  with  a  complicated  web  of 
statutes,  regulations,  jurisdictions,  and  authorities. 
On  the  one  hand,  the  local  involvement  ensures 
that  all  geographic  scales  are  addressed.  On  the 
other  hand,  resolution  of  broader,  regional  issues  is 
difficult.  Existing  and  projected  groundwater 
problems  and  issues  are  described  under  the  fol- 
lowing categories:  (1)  groundwater  recharge,  base- 
flow,  and  impacts  of  groundwater  development, 
(2)  groundwater  quality,  (3)  water  withdrawal  per- 
mits, and  (4)  data  collection  and  analysis  deficien- 
cies. A  basinwide  management  program  is  recom- 
mended. It  recognizes  the  interrelation  of  the 
groundwater  and  surface  water  resources.  The 
program  provides  technical  criteria  for  more  uni- 
form regulatory  functions  and  signatory  parties  to 
protect  the  available  quantity  of  groundwater  and 
to  regulate  water  withdrawals  and  use  in  a  respon- 
sible and  equitable  manner.  It  also  presents  a  plan 
for  coordinated  data  collection  and  monitoring. 
(Cassar-PTT) 
W88-00916 


SPECIAL  GROUNDWATER  STUDY  OF  THE 
MIDDLE  DELAWARE  RIVER  BASIN,  STUDY 
AREA  II,  VOLUME  III,  (CHAPTERS  12-14), 

Wright  (R.E.)  Associates,  Middletown,  PA. 

R.  E.  Wright. 

(1983).  88  p,  4  fig,  3  ref,  append.  Prepared  for  the 

Delaware  River  Basin  Commission. 


Descriptors:  'River  basins,  'Interstate  rivers, 
•Water  management,  'Groundwater  management, 
•Policy  making,  'Administrative  aspects,  'Legal 
aspects,  Well  regulation,  Groundwater  depletion, 
Competing  uses,  Water  use,  Operating  policies, 
Decision  making. 

This  volume  contains  the  chapters  on  existing 
groundwater  management,  a  recommended 
groundwater  management  program,  and  the  sum- 
mary conclusions  and  recommendations  related  to 
all  the  topics  covered  in  the  four  volumes  of  the 
Special  Groundwater  Study  of  the  Middle  Dela- 
ware River  Basin.  Currently,  about  1,000  mg/d  of 
groundwater  is  pumped  from  wells  within  the 
Delaware  River  Basin.  This  amount  of  groundwat- 
er has  not  yet  been  subject  to  the  management 
scrutiny  its  value  deserves,  primarily  because  the 
level  of  sophistication  employed  in  groundwater 
resource  management  seriously  lags  behind  surface 
water  management.  There  are  conflicts  due  to 
variations  in  laws  and  policies  toward  the  use  of 
groundwater  within  the  Basin.  Some  possible  con- 
trol or  management  mechanisms  include:  setting 
maximum  drawdown  limits,  restricting  well  densi- 
ty within  a  groundwater  basin,  monitoring  and 
restricting  depletive  use,  restricting  duration  of 
pumpage,  and  selecting  management  zones  based 
on  physical  and  cultural  parameters.  Allocation  of 
groundwater  should  not  rely  solely  on  already 
established  groundwater  pumping  rates  based  upon 
annual  recharge  data.  Rather,  groundwater  alloca- 
tion policy  needs  to  incorporate  supply  reliability, 
depletion,  water  quality,  interference,  and  stream- 
flow  maintenance  considerations.  A  basin-wide 
groundwater  management  program  should  be 
adopted  which  is  founded  upon  an  evaluation  of 
each  significant  withdrawal  to  assess  its  impact 
upon  the  hydrogeologic  system.  (See  W88-00921 
thru  W88-00923)  (Hawkins-Omniplan) 
W88-00924 

4C.  Effects  On  Water  Of 
Man's  Non-Water 
Activities 


OVERLAND  FLOW  AND  SEDIMENT  DELIV- 
ERY FIVE  YEARS  AFTER  TIMBER  HARVEST 
IN  A  MIXED  CONTFER  FOREST,  ARIZONA 
U.S.A., 

Rocky  Mountain  Forest  and  Range  Experiment 

Station,  Tempe,  AZ.  Forestry  Sciences  Lab. 

B.  H.  Heede. 

Journal  of  Hydrology  JHYDA7,  Vol.  91,  No.  3/4, 

p  205-216,  June   15,   1987.   2  fig,  2  tab,   16  ref. 

Descriptors:  'Overland  flow,  'Sediment  transport, 
'Logging  effects,  'Soil  erosion,  'Forest  manage- 
ment, Coniferous  forests,  Logging,  Conifers, 
Trees,  Arizona,  Runoff  rates,  Runoff,  Soil  erosion, 
Seasonal  variation. 

Timber  was  harvested  for  the  first  time  in  a  mixed 
conifer  forest  of  the  Arizona  White  Mountains  in 
1978-1979.  Trees  were  harvested  by  patch  cuts  and 
group  selection.  Logs  were  yarded  by  crawler 
tractors.  After  harvest,  19  small  subdrainages  were 
equipped  with  runoff  and  sediment  collectors.  The 
forest  floors  in  the  subdrainages  were  classed  as 
undisturbed,  moderately  disturbed,  or  severely  dis- 
turbed. Severe  disturbance,  caused  by  logging  and 
monitoring  activities,  was  associated  with  a  pre- 
existing erosion  pavement  that  had  developed  for 
unknown  reasons.  Although  overland  flow  and 
sediment  delivery  differed  significantly  between 
the  severely  disturbed  and  undisturbed  groups 
during  the  5  year  postharvest  period,  all  quantities 
were  practically  insignificant.  The  group  severely 
disturbed  by  logging  had  an  average  of  only  0.006 
mm/year  annual  soil  loss.  Overland  flows  ranged 
between  0.7  and  15.4  mm/year  and  sediment  be- 
tween 5.67  and  268.78  kg/hectare/year.  Summer 
yield  of  overland  flow  and  sediment  delivery  were 
significantly  higher  than  those  in  winter.  Precipita- 
tion amounts  were  about  equal  for  both  seasons, 
but  summer  precipitation  is  of  monsoon  origin. 
Flow  and  sediment  yields  were  not  significantly 
different  between  moderately  disturbed  and  undis- 
turbed forest  floor.  Recovery  from  disturbance 
could  not  be  detected.  (Author's  abstract) 
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WATER  QUANTITY  MANAGEMENT  AND  CONTROL— Field  4 


W88-00004 


DROUGHT  IN  AFRICA, 

For  primary  bibliographic  entry  see  Field  2B. 
W88-O01O1 


LOSS  OF  COASTAL  GRAZING  MARSHES  IN 
SOUTH  AND  EAST  ENGLAND,  WrTH  SPE- 
CIAL REFERENCE  TO  EAST  ESSEX,  ENG- 
LAND, 

Royal  Society  for  the  Protection  of  Birds,  Sandy 

(England). 

G.  Williams,  and  M.  Hall. 

Biological  Conservation,  Vol.  39,  No.  4,  p  243-253, 

April  1987.  3  fig,  1  tab,  18  ref. 

Descriptors:  *Birds,  'Coastal  wetlands,  *Wetlands, 
•Drainage  effects,  'England,  'Coastal  marshes, 
•Environmental  effects,  Water  birds,  Conserva- 
tion, Wildlife  conservation,  Essex,  Marshes,  Ecolo- 
gy, Ecosystems,  Agriculture. 

Freshwater,  coastal  grazing  marshes  provide  an 
attractive  habitat  for  breeding  and  wintering  birds. 
In  recent  years,  such  areas  have  frequently  been 
subjected  to  draining  improvements  and  conver- 
sion to  arable  land.  In  east  Essex,  a  land-use  study 
of  16,000  ha  of  the  coastal  zone  between  Clacton- 
on-Sea  in  the  north  to  Burnham-on-Crouch  in  the 
south  showed  that  between  1938  and  1981,  the  area 
of  coastal  grassland  decreased  from  11,749  ha  to 
2083  ha-  a  reduction  of  9,666  ha  (82%).  Most  of 
this  loss  (92%)  has  occured  as  a  result  of  conver- 
sion to  arable  land.  The  rates  of  conversion  to 
arable  land  were  particularly  high  between  1938 
and  1947  as  a  result  of  wartime  increases  in  agricul- 
tural production  and  from  1970-1981,  coinciding 
with  Britain's  entry  into  the  European  Community 
and  favorable  cereal  prices  under  the  Common 
Agricultural  Policy.  The  rate  of  loss  of  east  Essex 
coastal  grazing  marsh  is  comparable  to  that  of 
Romney  Marshes,  Kent;  however  it  is  much  larger 
than  for  the  North  Kent  Marshes  (49%  loss  from 
1935  to  1982);  and  the  Broadland  Marshes  of  Nor- 
folk and  Suffolk  (37%  loss  from  1930  to  1984). 
(Author's  abstract) 
W88-00112 


PEATLAND  HYDROLOGIC  IMPACT  MODEL: 
DEVELOPMENT  AND  TESTING, 

Arizona  Univ.,  Tucson.  School  of  Renewable  Nat- 
ural Resources. 

D.  P.  Guertin,  P.  K.  Barten,  and  K.  N.  Brooks. 
Nordic  Hydrology  NOHYBB,  Vol.   18,  No.  2,  p 
79-100,  1987.  8  fig,  2  tab,  42  ref. 

Descriptors:  'Wetlands,  'Environmental  effects, 
'Drainage  effects,  'Peat  mining  effects,  'Logging 
effects,  'Streamflow  response,  'Model  studies, 
'Streamflow  forecasting,  'Streamflow,  Data  inter- 
pretation, Peatland  Hydrologic  Impact  Model, 
Simulation,  Minnesota,  Great  Lakes,  Mathematical 
equations,  Watersheds. 

Questions  concerning  the  effects  of  drainage,  peat 
mining,  and  timber  harvesting  on  streamflow  re- 
sponse in  the  northern  Lake  States  of  the  U.S.A. 
led  to  the  development  of  the  Peatland  Hydrologic 
Impact  Model  (PHIM).  PHIM  is  a  generalized, 
deterministic,  continuous  simulation  model,  that  is 
physically-based  to  the  extent  possible.  Three  inde- 
pendent landtype  submodels  represent  watershed 
conditions  common  in  the  region.  The  appropriate 
land-type  submodel(s),  either  natural  peatland 
(NWATBAL),  mined  peatland  (MWATBAL),  or 
mineral  soil  upland  (UWATBAL)  are  configured 
by  the  model  user  to  represent  the  watershed.  The 
submodels  were  applied  to  test  the  model  on  the 
streamflow  response  from  three  different  peatland 
watersheds.  Stormflow  events  were  simulated  for  a 
3,758  hectare  (ha)  natural  peatland  and  a  155  ha 
mined  peatland.  Annual  water  yield  simulations  for 
a  9.72  ha  upland-peatland  watershed  produced  a 
mean  ratio  of  predicted/observed  streamflow  of 
101  plus  or  minus  0.08  for  six  test  years.  The 
model  is  generalized  so  that  it  should  be  adaptable 
to  similar  physiographic  regions  with  minor  modi- 
fications. (Author's  abstract) 
W88-O0130 


EFFECTS  OF  GRAZING  BY  FERAL  HORSES, 
CLIPPING,  TRAMPLING,  AND  BURNING  ON 
A  GEORGIA  SALT  MARSH, 

Georgia  Univ.,  Athens.  Inst,  of  Ecology. 
For  primary  bibliographic  entry  see  Field  2L. 
W88-00139 


ASSESSING  THE  EFFECTS  OF  COAL  MINING 
AND  RELATED  ENERGY  DEVELOPMENT  ON 
AQUATIC  ENVIRONMENTAL  QUALITY  IN 
THE  UPPER  COLORADO  BASIN, 

Utah  Water  Research  Lab.,  Logan. 
K.  Gernerd,  J.  J.  Messer,  F.  J.  Post,  and  V.  A. 
Lamarra. 

IN:  Aquatic  Resources  Management  of  the  Colora- 
do River  Ecosystem:  Proceedings  of  the  1981 
Symposium  on  the  Aquatic  Resources  Manage- 
ment of  the  Colorado  River  Ecosystem,  November 
16-18,  1981,  Las  Vegas,  NV.  Ann  Arbor  Science, 
Ann  Arbor,  MI.    1983.  p  383-397,  5  fig,   10  ref. 

Descriptors:  'Water  pollution  effects,  'Water  pol- 
lution sources,  'Coal  mining,  'Mine  wastes,  'Envi- 
ronmental effects,  'Water  quality,  'Aquifers,  Fate 
of  pollutants,  Colorado  River,  Leachates,  Aquatic 
Jife,  Metals,  Sulfates,  Groundwater  pollution,  Gas- 
ification, Coal  gasification,  Powerplants,  Electric 
power  production,  Energy. 

Impacts  of  coal  development  in  the  upper  Colora- 
do River  basin  are  described.  During  exploration 
test  drilling  can  liberate  saline  water  into  other 
aquifers  or  surface  water.  Extraction  of  coal  can 
produce  alkaline  or  acid  mine  drainage  loaded  with 
silt,  depending  on  the  overburden.  Aquifers  can  be 
disrupted  causing  lowered  well  levels  or  contami- 
nation of  water  supplies.  Runoff  from  coal  piles 
may  be  acidic  and  liberate  sulfate  and  heavy  metals 
and  particulate  matter  into  groundwater  and  sur- 
face water.  Reclamation  activities  can  produce 
land  with  high  erosion  potential  and  water  with 
high  sulfate,  dissolved  metals,  and  cation  concen- 
trations. The  aquatic  ecosystem  would  be  severely 
affected  by  floe  from  lime  neutralization.  Power 
production  using  coal  generates  several  pollutants: 
heat,  heavy  metals,  biocides.  Cooling  ponds  can 
increase  discharge  of  groundwater  to  wetlands. 
Coal  gasification  and  liquefaction  produce  many 
contaminants:  hydrocarbons,  tars,  fly  ash,  sulfur 
compounds,  ammonia,  cyanide,  phenols,  heavy 
metals,  which  can  pollute  groundwater  and  surface 
water.  (See  also  W86-02484)  (Cassar-PTT) 
W88-00356 


POTENTIAL  IMPACTS  OF  ENERGY  DEVEL- 
OPMENT UPON  WATER  QUALITY  OF  LAKE 
POWELL  AND  THE  UPPER  COLORADO 
RTVER, 

Colorado  Univ.,  Boulder.  Dept.  of  Civil,  Environ- 
mental, and  Architectural  Engineering. 
For  primary  bibliographic  entry  see  Field  5B. 
W88-00357 


RECORD  OF  DECISION  FOR  THE  RE- 
SOURCE MANAGEMENT  PLAN/FINAL  ENVI- 
RONMENTAL IMPACT  STATEMENT. 

Bureau  of  Land  Management,  Casper,  WY. 

For  primary   bibliographic   entry  see   Field   6G. 

W88-00474 


ARRANGEMENT  FOR  DAMMING  WATER 
AND  ALSO  FOR  DRAINING  AWAY  THE 
VOLUME  OF  WATER  ABOVE  A  CERTAIN 
LEVEL  IN  VEGETATION-BEARING  STRA- 
TUM, 

For  primary  bibliographic  entry  see  Field  8A. 
W88-00500 


MISSISSIPPI  RIVER  NAVIGATION  SYSTEM: 
ENVIRONMENTAL  EVALUATIONS  OF  PRO- 
POSED MOORING  FACULTIES, 

Versar,  Inc.,  Springfield,  VA. 

For  primary   bibliographic   entry   see   Field   6G. 

W88-00648 


IMPACT  OF  PROPOSED  RUNWAY   EXTEN- 
SION  AT   LITTLE   ROCK   MUNICIPAL   AIR- 


Watershed  Protection — Group  4D 

PORT  ON  WATER-SURFACE  ELEVATIONS 
AND  NAVIGATION  CONDITIONS  IN  ARKAN- 
SAS RIVER, 

Army  Engineer  Waterways  Experiment  Station, 
Vicksburg,  MS.  Hydraulics  Lab. 
J.  P.  Stewart,  L.  L.  Daggett,  and  R.  F.  Athow. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  ADA-155588. 
Price  codes:  A04  in  paper  copy,  A01  in  microfiche. 
Miscellaneous  Paper  HL-85-3,  May  1985.  Final 
Report.  65  p,  42  fig,  5  append. 

Descriptors:  'Airports,  'Arkansas  River,  'Naviga- 
tion, Hydrodynamics,  Model  studies,  Water  sur- 
face elevation,  Sediment  transport. 

In  response  to  an  application  to  place  fill  material 
and  bank  stabilization  stone  in  connection  with  the 
construction  of  a  runway,  a  study  was  conducted 
to  assess  the  impact  of  the  fill  on  water-surface 
elevations  and  navigation  conditions.  Predictions 
on  impacts  were  made  with  a  two-dimensional 
numerical  hydrodynamic  model  that  was  coupled 
with  a  two-dimensional  numerical  sediment  trans- 
port model.  Results  of  the  study  indicate  that  the 
runway  will  have  a  noticeable  effect  on  the  water 
surface  profile  in  the  study  area,  but  will  not 
violate  the  0.5-foot  maximum  swellhead  criterion. 
Water  velocities  in  the  study  area  are  predicted  to 
increase  10%.  There  is  no  indication  that  the  con- 
struction will  affect  navigation  in  the  area.  (Halter- 
man-PTT) 
W88-00818 


POLLUTION  FROM  ALASKAN  OIL  AND  GAS 
OPERATIONS:  CITATIONS  FROM  THE  OCE- 
ANIC ABSTRACTS  DATA  BASE  (1974-NOV  82). 
National  Technical  Information  Service,  Spring- 
field, VA. 

For  primary  bibliographic  entry  see  Field  IOC. 
W88-00911 


ACID  PRECIPITATION:  EFFECTS  ON  THE 
AQUATIC  ECOSYSTEM;  CITATIONS  FROM 
THE  U.S.  DEPARTMENT  OF  ENERGY  (EDB) 
DATA  BASE  (1977-SEPT  83). 

National  Technical  Information  Service,  Spring- 
field, VA. 

For  primary  bibliographic  entry  see  Field  IOC. 
W88-00912 


4D.  Watershed  Protection 


BEACH  EROSION  PREVENTION  JETTY  CON- 
FIGURATION, 

H.  H.  Szonnell. 

U.S.  Patent  No.  4,498,806;  February  12,  1985.  6  p, 
2  fig.  Official  Gazette  of  the  United  States  Patent 
Office,  Vol  1051,  No  2,  p  622,  February  12,  1985. 

Descriptors:  'Patents,  'Beach  erosion,  'Erosion 
control,  'Jetties,  'Wave  action,  Venturi  effect, 
Channel  erosion,  Channel  flow,  Tidal  waves,  Tidal 
currents,  Inlets,  Wave  direction,  Shore  protection. 

Beach  erosion  from  the  venturi  effect  is  prevented 
using  curved  jetties  at  the  entrances  to  an  inlet. 
The  venturi  effect  that  pulls  sandy  waters  from  the 
shorelines  is  created  by  swift  currents  running  in  or 
out  of  inlets.  The  curved  jetties  redirect  coastal 
currents  in  wash  channels  away  from  the  inlet. 
Waves  push  eroded  sand  back  toward  the  shore.  A 
safe  sloped  beach  is  then  created.  (Cremmins- 
AEPCO) 
W88-00587 


EROSION  CONTROL  BLOCKS, 

Terrafix  Erosion  Control  Products,  Inc.,  Islington 

(Ontario). 

R.  E.  Crowe. 

U.S.  Patent  No.  4,436,447;  March  13,  1984.  5  p,  8 

fig.  Official  Gazette  of  the  United  States  Patent 

Office,  Vol   1040,  No  2,  p  681,  March  13,   1984. 

Descriptors:  'Patents,  'Bank  erosion,  'Wind  ero- 
sion, 'Wave  action,  'Erosion  control,  'Concrete 
construction,  Concretes,  Soil  stability,  Water- 
courses. 
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Group  4D — Watershed  Protection 

Concrete  blocks  are  used  to  control  erosion  of 
banks  of  bodies  of  water  based  on  the  inter-locking 
ability  and  weight  of  the  blocks.  The  concrete 
erosion  control  blocks  contain  a  pair  of  longitudi- 
nally spaced  spigots  on  one  side  surface  and  at 
least  one  longitudinally  elongated  slot  in  an  oppo- 
site side  surface.  The  spigots  and  slot  or  slots  are 
located  to  interengage  respectively  with  slots  and 
spigots  of  blocks  laid  in  adjacent  parallel  courses. 
The  interaction  of  the  spigots  and  the  slots  allows 
better  accommodation  of  the  stresses  applied  to  a 
bed  of  blocks  by  wave  action  and  better  consolida- 
tion of  the  bed  under  the  influence  of  such  action. 
By  comparison,  conventional  spigot  and  socket 
construction  provides  a  degree  of  flexibility  of  the 
bed,  but  little  scope  for  dimensional  adjustment  in 
the  place  of  the  bed.  Tongue  and  groove  arrange- 
ments are  flexible  in  one  dimension  only,  while 
flexural  stresses  tend  to  lock  the  blocks  together 
and  prevent  longitudinal  movement  between 
courses.  The  slots  in  the  concrete  block  may  have 
a  limited  longitudinal  extent  and  spacing  corre- 
sponding to  that  of  the  spigots,  or  a  single  continu- 
ous slot  may  extend  from  end  to  end  of  the  block. 
(Cremmins-AEPCO) 
W88-00600 


REVETMENT  FOR  PROTECTING  THE  IN- 
CLINED SURFACES  OF  BEACHES,  SHORES, 
RIVERS  OR  CHANNELS,  AND  OF  STRUC- 
TURES SUCH  AS  MOLES,  DIKES,  OR  CHAN- 
NEL WALLS,  LOCATED  IN  THESE  PLACES, 
AGAINST  EROSION  BV  WAVES  AND  FLOW- 
ING WATER, 

For  primary  bibliographic  entry  see  Field  8D. 
W88-0O6O5 


EROSION  CONTROL  DEVICE, 

R.  C.  Berger,  and  J.  W.  Smack. 

U.S.  Patent  No.  4,483,640;  November  20,  1984.  4  p, 

2  fig.  Official  Gazette  of  the  United  States  Patent 

Office,  Vol  1048,  No  3,  p  1161-1162,  November  20, 

1984. 

Descriptors:  *Patents,  'Erosion  control,  *Flow 
discharge,  'Runoff,  *Water  quality  control,  Silt, 
Mud,  Sediments. 

A  portable  erosion  control  device  filters  runoff 
water  from  exposed  soil  to  prevent  silt  and  mud 
from  washing  into  urban  streams.  The  device  com- 
prises two  vertical  side  members  arranged  ortho- 
gonally with  respect  to  two  vertical  end  members. 
The  side  and  end  members  form  a  box-like  frame- 
work. The  side  members  include  openings  large 
enough  to  permit  the  flow  of  water.  The  side 
members  are  substantially  impervious  to  the  flow 
of  water.  Partitions  extend  between  the  end  walls 
of  the  box-like  framework  and  are  spaced  with 
respect  to  each  other  to  form  compartments  within 
the  framework.  Gripping  members  are  positioned 
on  the  end  members  to  facilitate  the  lifting  and 
positioning  of  the  framework  relative  to  the 
ground  level.  Filtering  material  is  positioned  in  the 
compartments.  The  open  bottom  permits  filtering 
material  to  be  dispensed  from  the  framework  when 
it  is  elevated  above  ground  level.  (Cremmins- 
AEPCO) 
W88-O06O6 


BEACH  EROSION  PREVENTION  JETTY  CON- 
FIGURATION, 

H.  H.  Szonnell. 

U.S.  Patent  No.  4,498,806;  February  12,  1985.  6  p, 
2  fig.  Official  Gazette  of  the  United  States  Patent 
Office,  Vol  1051,  No  2,  p  622,  February  12,  1985. 

Descriptors:  'Patents,  'Beach  protection,  'Shore 
protection,  'Erosion  control,  'Beach  erosion,  'Jet- 
ties, 'Wave  action,  'Inlets,  Safety,  Venturi  effect, 
Water  currents,  Water  control,  Wastershed  man- 
agement, Swimming. 

The  venturi  effect  is  negated  and  beach  erosion  is 
prevented  using  a  curved  jetty  to  create  a  naturally 
sloped  beach.  The  curved  or  angled  end  of  the 
jetty  hinders  the  coastwise  current  in  a  swash 
channel  from  moving  toward  an  inlet.  Subsequent- 
ly, waves  push  sand  toward  the  shore  to  build 
islands  similar  to  unbroken  chains  of  barrier  reefs. 


The  jetty  configuration  adds  to  safety  of  swimming 
near  the  mouths  of  rivers  and  other  bodies  of 
water.  (Cremmins-AEPCO) 
W88-00608 


LIGHTWEIGHT  SEMI-FLEXIBLE  DIKE, 

Shell  Offshore,  Inc.,  Houston,  TX. 

S.  Nandlal. 

U.S.  Patent  No.  4,521,131;  June  4,  1985.  7  p,  6  fig. 

Official  Gazette  of  the  United  States  Patent  Office, 

Vol  1055,  No  1,  p  221,  June  4,  1985. 

Descriptors:  'Patents,  'Erosion  control,  'Slope 
protection,  'Shore  protection,  'Energy  dissipation, 
•Absorption  loss,  'Bank  protection,  Wave  action, 
Watershed  management,  Energy  loss,  Hydrodyna- 
mics, Bank  erosion,  Water  control. 

Erosion  is  controlled  along  a  river  bank  or  other 
bodies  of  water  by  constructing  or  installing  a 
lightweight,  semi-permeable  core,  semi-flexible 
structure  in  the  form  of  a  dike  or  breakwater.  A 
trench  is  excavated  in  the  land  forming  a  bank. 
The  bottom  of  the  trench  and  at  least  the  trench 
wall  toward  the  water  are  covered  with  a  woven 
synthetic  permeable,  flexible  fabric  to  form  a 
trench  cover  so  as  to  separate  dike  building  materi- 
al from  the  trench  subsoil  and  to  inhibit  the  migra- 
tion of  fines  into  the  underlying  soils.  Dike  materi- 
al is  mixed  from  shells,  sand  and  cement.  The 
mixture  minimizes  the  seepage  of  water  through 
the  dike  core  resulting  in  minimal  pore  pressure 
build-up  in  the  underlying  sands.  The  mixed  mate- 
rial is  then  spread  in  shallow  layers  in  the  trench 
where  it  is  compacted  between  layers.  After  the 
dike  has  been  built  to  the  designated  height,  its 
crest  and  at  least  the  water  side  slope  are  covered 
with  a  second  synthetic  fabric  to  form  a  dike  cover 
that  is  permeable  to  water  but  impermeable  to 
substantially  all  of  the  fine  solid  material  in  the 
shell-sand-cement  mixture.  Subsequently,  the  dike 
covering  is  anchored  on  the  top  of  the  dike  and  at 
least  the  water  side  slope  of  the  dike  by  positioning 
the  layer  of  rock  filled  gabions  over  the  fabric.  The 
dike  is  compliant  to  the  degree  that  a  portion  of 
the  structure  may  sag  into  the  subsoil  without  any 
large  cracks  forming  which  could  be  further 
eroded  by  a  current  of  river  water  or  by  waves. 
(Cremmins-AEPCO) 
W88-O06O9 


FLUID  WAVE  ENERGY  DISSIPATING  AND 
ABSORBING  STRUCTURE, 

M.  T.  Conover. 

U.S.  Patent  No.  4,362,432;  December  1,  1982.  6  p, 
5  fig.  Official  Gazette  of  the  United  States  Patent 
Office,  Vol  1025,  No  1,  p  185,  December  7,  1982. 

Descriptors:  'Patents,  'Slope  protection,  'Sea 
walls,  'Bank  protection,  'Shore  protection,  'Ero- 
sion control,  'Energy  dissipation,  'Absorption 
loss,  Wave  action,  Watershed  management, 
Energy  loss,  Hydrodynamics,  Bank  erosion,  Water 
control. 

Fluid  wave  energy  is  dissipated  and  absorbed  using 
a  structure  with  one  surface  exposed  to  wave 
action  and  comprising  an  array  of  alternating 
three-sided  pyramidal  protuberances  and  triangular 
flat  spaces.  The  fluid  is  redirected  over  the  points 
and  edges  of  surface  protrusions  by  exposing  a 
substantially  increased  surface  area  to  the  wave  in 
comparison  to  flat  seawalls  and  by  providing  an 
opportunity  for  wave  cancellation.  Waves  striking 
the  structure  are  less  likely  to  splash  over  it,  there- 
by eliminating  erosion  behind  the  structure  as  well 
as  reducing  the  amount  of  erosion  and  undermin- 
ing in  front  of  it.  (Cremmins-AEPCO) 
W88-00610 


METHODS    OF    COMPUTING    SEDIMENTA- 
TION IN  LAKES  AND  RESERVOIRS. 

For  primary  bibliographic  entry  see  Field  2J. 
W88-00694 


METHODS    OF    PRESERVING    RESERVOIR 
CAPACITY, 

Institute  of  Water  Conservancy  and  Hydroelectric 
Power  Research,  Beijing  (China). 
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For  primary  bibliographic  entry  see  Field  2J. 
W88-00698 


STUDY  OF  RUNOFF  AND  EROSION  PROC- 
ESSES USING  LARGE  AND  SMALL  RAIN- 
FALL SIMULATORS, 

New  Mexico  State  Univ.,  Las  Cruces.  Dept.  of 

Civil  Engineering. 

For  primary  bibliographic  entry  see  Field  2A. 

W88-00714 


ECONOMIC  DIFFERENCES  BETWEEN  CU- 
MULATIVE AND  EPISODIC  REDUCTION  OF 
SEDIMENT  FROM  CROPLAND, 

Illinois  Univ.  at  Urbana-Champaign.  Inst,  for  Envi- 
ronmental Studies. 

For  primary  bibliographic  entry  see  Field  2J. 
W88-00729 


LONG  TERM  SEDIMENT  DEPOSITION  IN 
THE  RIPARIAN  ZONE  OF  AN  AGRICULTUR- 
AL WATERSHED, 

Agricultural  Research  Service,  Tifton,  GA.  South- 
east Watershed  Research  Center. 
For  primary  bibliographic  entry  see  Field  2J. 

W88-00742 


ALASKAN  OFFSHORE  DRILLING  BASE, 

Shell  Oil  Co.,  Houston,  TX. 

For  primary  bibliographic  entry  see  Field  8 A. 

W88-00758 


STABILIZATION  OF  PARTICULATE  MATERI- 
AL, 

For  primary  bibliographic  entry  see  Field  8A. 
W88-00765 


5.  WATER  QUALITY 
MANAGEMENT  AND 
PROTECTION 

5A.  Identification  Of  Pollutants 


DESIGN  OF  A  GROUND-WATER  SAMPLER 
FOR  COLLECTING  VOLATTLE  ORGANICS 
AND  DISSOLVED  GASES  IN  SMALL-DIAME- 
TER WELLS, 

Oregon  Graduate  Center,  Beaverton.  Dept.  of  En- 
vironmental Science  and  Engineering. 
For  primary  bibliographic  entry  see  Field  7B. 
W88-0O018 


GC/MS  IDENTIFICATION  OF  ORGANOSUL- 
PHUR  COMPOUNDS  IN  ENVIRONMENTAL 
SAMPLES, 

Alberta  Environmental  Centre,  Vegreville. 
J.  V.  Headley. 

Biomedical  and  Environmental  Mass  Spectrome- 
try, Vol.  14,  No.  6,  p  275-280,  June  1987.  2  tab,  29 
ref. 

Descriptors:  'Pollutant  identification,  'Organosul- 
fur  compounds,  'Sulfur  compounds,  'Gas  chroma- 
tography, 'Mass  spectrometry,  Sulfur,  Industrial 
wastes,  Sediments,  Bioaccumulation,  Trace  levels, 
Chlorination,  Odors,  Fish,  Alberta. 

Twenty-one  organosulfur  compounds  were  detect- 
ed in  a  survey  of  water,  industrial  effluent,  sedi- 
ment and  fish  samples,  using  automated  gas  chro- 
matography/mass  spectrometry  developed  for  the 
identification  of  forty  target  semi-volatile  and  vola- 
tile organosulfur  compounds.  The  2,000  samples 
tested  came  from  environmental  sources  through- 
out Alberta  and  were  collected  from  October  1982 
through  September  1983.  The  compound  classes 
detected  in  the  environmental  samples  are  three 
allotropes  of  sulfur,  three  thioethers,  five  sulfones, 
six  thiophenes,  one  thiol,  two  sulfonamides  and  one 
thiazole.  The  compounds  were  detected  in  the 
approximate  concentration  range  0. 1  to  2000  parts 
per  billion  (ppb).  Alpha,  alpha-dichlorodimethyl 
sulfone   was   detected    in   environmental   samples 
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Identification  Of  Pollutants — Group  5A 


subjected  to  biodegradation  and  chemical   treat- 
ment. (Airone-PTT) 
W88-00059 


WHAT  DOES  THE  PRESENCE  OF  FECAL 
COLIFORMS  INDICATE  IN  THE  WATERS  OF 
PUERTO  RICO.  A  REVIEW, 

Puerto  Rico  Univ.,  Rio  Piedras.  Dept.  of  Biology. 
T.  C.  Hazen,  J.  Santiago-Mercado,  G.  A. 
Toranzos,  and  M.  Bermudez. 
Boletin  de  la  Asociacion  Medica  de  Puerto  Rico, 
Vol.  79,  No.  5,  p  189-193,  May  1987.  2  fig,  3  tab,  32 
ref.  NTH  Public  Health  Service  grants  RR-2657 
and  RR-8102. 

Descriptors:  'Bioindicators,  •Coliforms,  'Escheri- 
chia coli,  'Tropical  regions,  'Drinking  water,  Bac- 
teria, Feces,  Streams,  Epiphytes,  Surface  water, 
Bioindicators,  Puerto  Rico. 

High  numbers  of  total  and  fecal  coliform  bacteria 
have  been  detected  in  pristine  streams  and  in  water 
samples  collected  from  epiphytic  vegetation  30  feet 
above  ground  in  the  rain  forest  of  Puerto  Rico. 
Identification  of  fecal  coliform  isolates  demonstrat- 
ed the  presence  of  Escherichia  coli  in  these  sam- 
ples. Nucleic  acid  (DNA)  analysis  indicated  that 
the  guanosine  +  cytosine  content  of  the  environ- 
mental isolates  was  identical  to  that  of  clinical 
isolates  of  E.  coli.  Diffusion  chamber  studies  with 
E.  coli  at  several  freshwater  sites  revealed  that  this 
bacterium  can  survive  indefinitely  in  most  fresh- 
waters  in  Puerto  Rico.  An  evaluation  of  methods 
for  enumeration  of  fecal  coliforms  showed  that 
currently  used  media  have  poor  reliability  as  a 
result  of  large  numbers  of  false  positive  and  false 
negative  results  when  applied  to  Puerto  Rican 
environmental  water  samples.  Based  on  these  find- 
ings total  and  fecal  coliform  bacteria  may  not  be 
reliable  indicators  of  recent  biological  contamina- 
tion of  waters  in  Puerto  Rico  or  other  tropical 
areas.  (Author's  abstract) 
W88-00060 


THM  FORMATION  POTENTIAL  AND  OR- 
GANIC CONTENT:  A  NEW  ANALYTICAL  AP- 
PROACH, 

Centre  de  Recherche  Lyonnaise  des  Eaux  -  Degre- 

mont,  Le  Pecq  (France). 

A.  Bruchet,  C.  Anselme,  O.  Marsigny,  and  J. 

Mallevialle. 

Aqua  AQUAAA  No.  2,  p  102-109,  1987.  14  fig,  4 

tab,  17  ref. 

Descriptors:  Trihalomethanes,  'Water  treatment, 
•Chlorination,  'Chlorinated  hydrocarbons,  'Mass 
spectrometry,  'Gas  chromatography,  'Water  pol- 
lution sources,  Chloroform,  Water  quality.  Humic 
acids,  Fulvic  acids,  Tannins,  Organic  compounds, 
Aromatic  compounds,  Pyrolysis. 

The  work  of  many  authors  indicates  that  the  chlor- 
ination of  water  leads  to  the  formation  of  trihalo- 
methanes. This  fact  has  been  quickly  attributed  to 
the  humic  and  fulvic  acids  present  in  water.  The 
great  differences  observed  from  one  water  to  an- 
other, for  a  same  chloride  to  organic  carbon  ratio, 
are  not  explained.  Pyrolysis/gas  chromatography/ 
mass  spectrometry  was  applied  to,  first,  various 
standard  substances  (lignins,  tannins,  humic  sub- 
stances) and,  second,  natural  ground  and  surface 
waters,  and  their  trihalomethane  formation  poten- 
tial (THMFP)  was  characterized  as  a  function  of 
macromolecule  content.  The  order  of  decreasing 
THMFP  found  in  the  standards  was  polyphenolics, 
proteins,  carbohydrates.  The  approximate  propor- 
tion of  the  different  types  of  biological  macromole- 
cules  shows  a  good  relationship  with  THMFP  of 
the  individual  waters  investigated.  (Airone-PTT) 
W88-O0065 


EVOLUTION  OF  ORGANICS  IN  A  POTABLE 
WATER  TREATMENT  SYSTEM, 

Compagnie   Generale  des   Eaux,   Paris  (France). 

Groupe  Traitement  de  l'Eau. 

For  primary  bibliographic  entry  see  Field  5F. 

W88-00066 


TOXIC  SITUATION  TO  LEPIDIUM  SATIVUM 
IN  THE  WTJPPER  RIVER  -  A  SUPPLEMEN- 


TAL METHOD  OF  WATER  QUALITY  SUR- 
VEILLANCE (DIE  TOXIKOLOGISCHE  SITUA- 
TION DER  WUPPER  GEGENUEBER  DER 
GARTENKRESSE  (LEPIDIUM  SATIVUM)  - 
EINE  ERGAENZENDE  METHODE  DER 
GEWAESSERGUETEUEBERWACHUNG), 
Stadtverwaltung  Amt,  Duesseldorf  (Germany, 
F.R.).  Chemisch-Biologische  Lab. 
T.  Bendt. 

Zeitschrift  fuer  Wasser-  und  Abwasser  Forschung 
ZWABAQ,  Vol.  20,  No.  2,  p  91-93,  June  1987.  2 
fig,  2  tab,  7  ref. 

Descriptors:  'Water  pollution  effects,  'Toxicity, 
'Aquatic  plants,  'Heavy  metals,  'Testing  proce- 
dures, Water  pollution  sources,  Chemical  analysis, 
Roots,  Rivers,  Toxicity,  Wupper  River. 

The  cress  seed  test  demonstrated  that  the  Wupper 
River  below  Marienhagen  has  an  inhibitory  effect 
on  the  root  growth  of  Lepidium  sativum.  Simula- 
tion tests  showed  that  an  increased  heavy  metal 
burden  is  the  reason  for  this  inhibition,  which 
extends  to  Wuppertal-Rutenbeck.  In  order  to  con- 
firm the  results  the  ecological  valence  of  Lepidium 
sativum  has  been  determined  experimentally. 
Chemical  analyses  of  a  sample  are  recommended 
before  its  testing  in  order  to  avoid  false  results. 
(Airone-PTT) 
W88-00071 


LACK  OF  BIOACCUMULATION  OF  METALS 
BY  ELLIPTIO  COMPLANATA  (BD7ALVIA) 
DURING  ACIDIC  SNOWMELT  IN  THREE 
SOUTH-CENTRAL  ONTARIO  STREAMS, 

Department  of  Fisheries  and  Oceans,  Winnipeg 
(Manitoba).  Freshwater  Inst. 
M.  R.  Servos,  D.  F.  Malley,  G.  L.  Mackie,  and  B. 
D.  LaZerte. 

Bulletin  of  Environmental  Contamination  and 
Toxicology  BECTA6,  Vol.  38,  No.  5,  p  762-768, 
May  1987.  3  fig,  17  ref.  Canadian  Dept  of  Fisheries 
and  Oceans,  the  Ontario  Ministry  of  the  Environ- 
ment, and  the  National  Research  Council  of 
Canada  Contract  0754-31048-0-3931. 

Descriptors:  'Bioassay,  'Metals,  'Acidic  snow- 
melt,  'Ontario,  'Path  of  pollutants,  'Snowmelt, 
'Streams,  'Clams,  'Water  pollution,  'Aluminum, 
'Zinc,  'Cadmium,  Hydrogen  ion  concentrations, 
Tissue  analysis,  Emission  spectrometry,  Flame 
atomic  absorption  spectrometry,  Temperature  ef- 
fects. 

The  feasibility  of  using  biomonitoring  to  detect 
short-term  changes  in  concentration  or  bioavailabi- 
lity of  metals  (Al,  Zn,  Cd)  during  spring  snowmelt 
was  determined.  Unionid  clams  were  held  in  three 
south-central  Ontario  streams  during  the  snowmelt 
of  1982.  The  concentration  of  metals  in  soft  tissues 
(gill,  body,  foot)  was  compared  separately  to  the 
stream  water  chemistry  during  snowmelt.  Samples 
were  analyzed  for  total  Al  (D.C.  emission  spec- 
trometry) Zn,  and  Cd  (flame  atomic  absorption 
spectrometry).  There  was  no  increase  in  the  con- 
centration of  metals  in  either  gill  or  body  tissues  in 
any  of  the  streams.  Although  both  Al  and  Cd 
concentrations  in  the  foot  tissue  increased  with 
time,  the  concentrations  of  Al  and  Cd  were  not 
different  between  streams.  E.  complanata  did  not 
differentially  bioaccumulate  Al,  Zn,  or  Cd  in  soft 
tissues  from  any  of  the  three  streams.  Therefore,  E. 
complanata  did  not  provide  a  practical  tool  to 
monitor  the  concentration  or  speciation  of  Al,  Zn, 
or  Cd  during  these  episodic  events.  (Main-PTT) 
W88-00080 


COPPER  ACnvrTY  IN  SOIL  SOLUTION:  I. 
MEASUREMENT  BY  ION-SELECTTVE  ELEC- 
TRODE AND  DONNAN  DIALYSIS, 

Cornell  Univ.,  Ithaca,  NY.  Dept.  of  Agronomy. 
M.  M.  Minnich,  and  M.  B.  McBride. 
Soil  Science  Society  of  America  Journal  SSJD4, 
Vol.  51,  No.  3,  p  568-572,  May-June  1987.  3  fig,  3 
tab,  28  ref. 

Descriptors:  'Soil  chemistry,  Pollutant  identifica- 
tion, 'Copper,  'Ion-selective  electrodes,  'Donnan 
dialysis,  Anodic  stripping  voltammetry,  Cation-ex- 
change membranes,  Metal  buffering,  Sludge,  Soil 
solutions,  Saturation  extracts,  Ion-selective  elec- 
trodes. 


Copper  activity  in  saturation  extracts  of  sludge- 
and  Cu-salt-treated  soil  was  estimated  by  ion-selec- 
tive electrode  (ISE)  and  by  Donnan  dialysis. 
Treatments  were  a  factorial  combination  of  four 
levels  of  Cu  additions  and  four  levels  of  total 
sludge  additions.  In  the  Donnan  system,  the  ionic 
strength  of  a  soil  saturation  extract  was  matched 
with  KOAc  buffer  on  opposite  sides  of  a  cation 
permselective  membrane.  At  membrane  equilibri- 
um, Cu  concentration  was  determined  in  the 
KOAc  buffer  by  voltammetry.  Extracts  of  sludge 
treatments  had  sufficient  Cu  buffering  capacity  to 
maintain  the  same  Cu(2  +  )  activity  before  and  after 
dialysis.  Cu-salt  treatments  exhibited  a  lower  soil 
solution  Cu(2  +  )  activity  after  dialysis  indicating 
the  procedure  was  inadequate  for  these  treatments. 
The  ISE  results  were  more  precise,  but  the  tech- 
nique is  only  suited  for  use  in  aerobic,  Cu-contami- 
nated  soils.  Values  for  Cu(2  +  )  activity  obtained  by 
ISE  were  approximately  an  order  of  magnitude 
grater  than  Cu(2  +  )  activity  values  estimated  by 
the  Donnan  dialysis  method.  By  either  procedure, 
increased  total  Cu  resulted  in  higher  Cu(2  +  )  ac- 
tivities. Total  soluble  Cu  was  highest  in  the  Cu-salt 
treatment.  Sludge  rate  was  associated  with  in- 
creased soluble  Cu  and  a  decreased  proportion  of 
free  Cu(2  +  ).  Although  the  ISE  gave  more  precise 
results  (lower  CU),  the  accuracy  of  the  methods 
can  only  be  evaluated  by  comparing  the  results  to 
those  of  trusted  procedures.  (See  also  W87-12190) 
(Author's  abstract) 
W88-00104 


COPPER  ACTIVITY  IN  SOIL  SOLUTION:  H. 
RELATION  TO  COPPER  ACCUMULATION  IN 
YOUNG  SNAPBEANS, 

Cornell  Univ.,  Ithaca,  NY.  Dept.  of  Agronomy. 
M.  M.  Minnich,  M.  B.  McBride,  and  R.  L.  Chaney. 
Soil  Science  Society  of  America  Journal  SSJD4, 
Vol.  51,  No.  3,  p  573-578,  May-June  1987.  3  fig,  3 
tab,  28  ref. 

Descriptors:  'Soil  chemistry,  Pollutant  identifica- 
tion, 'Copper,  'Soil  solutions,  'Snapbeans, 
'Sewage  sludge,  Ion-selective  electrodes,  Donnan 
dialysis,  Plant  ion  uptake,  Trace  metals,  Hydrogen 
ion  concentrations,  Zinc,  Crop  yield. 

Soil  solution  Cu(2  +  )  activity  measured  in  soil  satu- 
ration extracts  was  compared  with  Cu  accumula- 
tion in  young  snapbeans.  Copper  was  supplied 
through  sewage  sludge  mixtures  of  varied  Cu  con- 
centrations and  through  Cu-salt  additions  in  the 
soil.  Treatments  were  factorial  combinations  of 
four  levels  of  Cu  additions  and  four  levels  of  total 
sludge  additions.  Soil  and  sludge  pH  values  were 
limited  to  pH  5.0  and  5.5.  Plant  yield  differences 
were  minor.  Data  are  reported  showing  the  rela- 
tionships of  root,  shoot,  and  total  plant  Cu  contents 
with  Cu(2  +  )  activity,  DTPA-extractable  Cu,  solu- 
ble Cu,  and  sludge  Cu  concentration.  The  Cu 
source  (sludge  vs.  salt)  produced  distinctly  differ- 
ent curves  in  most  cases.  Sludge  treatments  demon- 
strated nonlinear  relationships  of  Cu  activity  vs. 
Cu  accumulation;  these  were  fit  with  exponential 
functions.  Higher  shoot  Cu  concentrations  oc- 
curred with  the  Cu  salt  treatments.  Higher  root  Cu 
levels  occurred  at  lower  Cu(2  +  )  activity  values 
with  sludge  as  the  Cu  source.  Total  soluble  Cu  was 
not  related  to  plant  Cu.  Root  Cu  levels  also  reflect- 
ed the  proportion  of  Cu  in  the  sludge,  but  higher 
sludge  rates  resulted  in  increased  root  Cu.  In- 
creased labile,  soluble,  Cu-organic  complexes  with 
increased  sludge  rates  would  explain  both  the  ob- 
served difference  between  salt  and  sludge  treat- 
ments and  the  positive  correlation  of  root  Cu  and 
sludge  rate.  Physiological  control  of  Cu  transloca- 
tion within  the  plant  is  implicit  in  this  reasoning. 
Continual  monitoring  of  soil  solution  ion  activity 
or  buffering  index  is  needed  to  improve  predictions 
of  plant  ion  uptake.  (See  also  W87-12189)  (Au- 
thor's abstract) 
W88-00105 


SIMPLIFIED  WET-ONLY  AND  SEQUENTIAL 
FRACTION  RAIN  COLLECTOR, 

McMaster  Univ.,  Hamilton  (Ontario).  Dept.  of  Ge- 
ography. 

For  primary  bibliographic  entry  see  Field  7B. 
W88-00121 
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RELATIONSHIP  BETWEEN  ENVIRONMEN- 
TAL FACTORS,  YEASTS  AND  COLIFORMS  IN 
THE  YODO  RIVER, 

Kinki  Univ.,  Higashiosaka  (Japan).  Dept.  of  Agri- 
cultural Chemistry. 

T.  Fujita,  S.  Komemushi,  and  K.  Yamagata. 
Journal   of  Fermentation   Technology   JFTED8, 
Vol.  65,  No.  2,  p  193-197,  April  1987.  5  fig,  1  tab, 
18  ref. 

Descriptors:  'Pollutant  indentification,  'Bioindica- 
tors,  'Pollution  load,  'Yeasts,  'Coliforms,  'Micro- 
bial populations,  Pollutants,  Correlation  coeffi- 
cient, Temperature,  Hydrogen  ion  coefficient,  Dis- 
solved oxygen,  Chemical  oxygen  demand,  Biologi- 
cal oxygen  demand,  Nitrogen  compounds,  Phos- 
phorus compounds,  Yodo  River. 

The  relationship  between  microbial  populations, 
the  number  of  yeasts,  bacteria  and  coliforms,  and 
temperature,  pH,  DO,  COD,  BOD,  NH4-N,  N02- 
N,  N03-N  and  Total-P  was  investigated  by  using 
12  water  samples  collected  from  four  stations  on 
the  Yodo  River,  Osaka,  Japan.  Total  yeast  counts 
had  a  positive  response  to  increased  pollution  of 
NH4-N  and  Total-P  in  water.  There  were  signifi- 
cant positive  correlations  between  the  size  of  the 
yeast  population  and  the  concentration  of  some 
nutrients,  with  total  phosphate  Pearson's  correla- 
tion coefficient  r=0.780  (p<0.01)  and  NH4-N 
Spearman's  correlation  r=0.515  (p<0.10).  The 
number  of  yeast  cells  are  also  correlated  with  that 
of  coliforms  (r=0.911,  p<0.01)  at  all  stations 
except  the  estuary  one.  Traditionally,  coliforms  in 
water  have  been  used  as  an  indicator  of  the  extent 
of  water  pollution,  but  yeast  can  be  a  better  indica- 
tor when  the  water  includes  an  area  susceptible  to 
saltwater.  (Author's  abstract) 
W88-00150 

AUTOMATED  WATER-QUALITY  MONITOR- 
ING, 

National  Aeronautics  and  Space  Administration, 

Moffett  Field,  CA.  Ames  Research  Center. 

K.  Nishioka. 

IN:  Water  Reuse,  Ann  Arbor  Science,  Ann  Arbor, 

MI,  1982.  p  661-677,  4  fig,  6  tab,  8  ref. 

Descriptors:  'Monitoring,  'Wastewater  analysis, 
Wastewater  management,  Bacterial  analysis, 
Chemical  analysis,  Physical  analysis,  Computer 
models,  Model  studies,  Computer  programs. 

Automated  monitoring  is  necessary  if  the  supply  of 
high-quality  (potable)  water  is  to  be  maintained  at 
a  reasonable  cost.  This  paper  provides  some  insight 
into  automated  water  quality  monitoring  using  cur- 
rent technology.  An  overall  experimental  system  is 
described  which  includes  collection  of  samples, 
and  measurement  of  turbidity,  dissolved  oxygen, 
total  organic  carbon,  pH,  ammonia,  chloride,  ni- 
trate, conductivity,  temperature,  sodium,  residual 
chlorine,  hardness,  coliforms  and  halo-carbons. 
Problems  that  may  occur,  such  as  electrical  and 
mechanical  failures,  complex  control-logic  difficul- 
ties with  computer  software,  and  crosswiring  of 
sensors  are  discussed.  Because  the  benefits  of  auto- 
mated water  quality  monitoring  can  only  be  fully 
realized  when  data  are  used  in  real-time  control  of 
a  water-processing  plant,  a  description  of  how  this 
might  be  accomplished  is  provided.  (See  also  W88- 
00164)  (Halterman-PTT) 
W88-O0192 


ALGAE  AS  ECOLOGICAL  INDICATORS. 

North  Dakota  Univ.,  Grand  Forks.  Dept.  of  Biol- 
ogy. 

Academic  Press,  New  York,  NY.  1984.  Edited  by 
L.  Elliot  Shubert.  434  p. 

Descriptors:  'Algae,  'Bioassay,  'Assay,  'Environ- 
mental effects,  Monitoring,  Water  pollution  effects, 
Phytoplankton,  Microcosm  studies,  Vitamins, 
Model  studies,  Aquatic  productivity,  Algal 
growth,  Bioaccumulation,  Heavy  metals,  Eutroph- 
ication,  Thermal  pollution. 

In  this  collection  of  papers,  the  importance  of 
algae  as  ecological  indicators  is  detailed,  past  and 
current  research  in  the  field  is  described,  and  sug- 
gestions for  future  research  are  made.  Topics  cov- 


ered include:  indicator  algal  assays  for  both  fresh- 
water and  marine  ecosystems;  the  effect  of  envi- 
ronmental contamination  on  aquatic  algae;  algae  as 
monitors  of  heavy  metals;  algal  assays  for  vitamins; 
use  of  algal  bioassay  to  evaluate  industrial  and 
energy  process  effluent;  the  biological  monitoring 
of  algal  communities;  and  studies  on  the  effects  of 
increased  temperatures  on  phytoplankton.  Specific 
laboratory  and  in  situ  laboratory  techniques  are 
described,  and  their  advantages  and  disadvantages 
are  considered.  The  unique  role  that  algal  bioassay 
can  play  in  water  quality  studies  is  emphasized, 
and  it  is  pointed  out  that  the  application  of  algae  as 
ecological  indicators  is  diverse,  both  in  habitat 
type  and  ecological  parameters.  (See  W88-00197 
thru  W88-O0207)  (Halterman-PTT) 
W88-00196 


INDICATOR  ALGAL  ASSAYS:  LABORATORY 
AND  FIELD  APPROACHES, 

Connecticut    Univ.,    Storrs.    Biological    Sciences 

Group. 

F.  R.  Trainor. 

IN:   Algae   as   Ecological    Indicators,    Academic 

Press,   New  York,    1984.   p  3-14,  6  tab,   22  ref. 

Descriptors:    'Bioassay,    'Assay,    'Algae,    Water 
quality,  Nitrogen,  Field  tests. 

Studies  related  to  the  use  of  some  algal  species  as 
indicators  of  water  quality  are  reviewed,  and  the 
relative  merits  of  field  and  laboratory  studies  are 
considered.  Suggestions  for  future  research  (in- 
cluding development  of  a  continuous  culture  pro- 
cedure and  selection  of  a  universally  appropriate 
indicator  species)  are  described.  It  is  shown  that 
neither  the  Chlamydomonas  species  tested  nor 
Scenedesmus  AP  1  can  be  used  as  reliable  indica- 
tors of  nitrogen  levels  in  field  studies.  New  meth- 
ods developed  for  field  incubation  studies  (employ- 
ing dialysis  sacs)  and  for  laboratory  algal  assays  are 
presented.  It  is  pointed  out  that  the  sensitive  algal 
assay  procedure  used  in  the  laboratory  eliminates 
the  problem  of  nutrient  carry-over  in  the  medium, 
by  use  of  a  weak  nutrient  solution.  Problems  with 
applying  the  abundant  laboratory  data  to  under- 
standing the  functioning  of  organisms  in  nature  are 
also  explained.  (See  also  W88-00196)  (Halterman- 
PTT) 
W88-00197 


IN  SITU  AND  NATURAL  PHYTOPLANKTON 
ASSEMBLAGE  BIO  ASSAYS, 

Michigan   Univ.,   Ann   Arbor.   Great   Lakes  Re- 
search Div. 
C.  L.  Schelske. 

IN:  Algae  as  Ecological  Indicators,  Academic 
Press,  New  York,  1984.  p  15-47,  6  fig,   106  ref. 

Descriptors:  'Algae,  'Bioassay,  'Environmental 
effects,  Ecological  effects,  Phytoplankton,  Nutri- 
ents, Eutrophication,  Algal  growth,  Aquatic  pro- 
ductivity. 

Studies  of  algal  assays  or  bioassays  of  algal  re- 
sponses to  different  environmental  perturbations 
are  reviewed.  Both  in  situ  and  laboratory  ap- 
proaches using  natural  phytoplankton  assemblages 
are  included.  Types  of  enclosures  used  for  in  situ 
studies  (bottles,  bags,  tubes,  curtains  and  flow- 
through  cages)  and  types  of  experiments  (spike, 
fixed  level  or  fixed  supply,  dilution,  chemostat  and 
turbidostat)  are  described.  A  discussion  of  the 
design  of  experiments  focuses  on  the  levels  of 
nutrients  used  in  enrichment  studies,  appropriate 
use  of  controls,  and  the  importance  of  such  factors 
as  depth  and  time  of  sampling,  as  well  as  whether 
or  not  zooplankton  are  present.  The  choice  of 
variable  to  measure  is  dependent  on  the  purpose  of 
the  study;  however,  a  brief  description  is  presented 
for  many  possibilities,  including  chlorophyll  a,  cell 
counts,  species  composition,  biomass,  carbon 
uptake,  and  a  variety  of  physiological  indicators. 
Finally,  the  practical  applications  and  general  con- 
siderations of  in  situ  and  laboratory  bioassays  are 
discussed.  (See  also  W88-00196)  (Halterman-PTT) 
W88-O0198 


QUALITATIVE  CHARACTERISTICS  OF  PHY- 
TOPLANKTON ASSEMBLAGES, 


Michigan    Univ.,   Ann   Arbor.   Great    Lakes   Re- 
search Div. 
E.  F.  Stoermer. 

IN:  Algae  as  Ecological  Indicators,  Academic 
Press,  New  York,  1984.  p  49-67,  117  ref. 

Descriptors:  'Phytoplankton  assemblages,  'Algae, 
Ecological  effects,  Aquatic  plants,  Eutrophication, 
Aquatic  productivity,  Algal  growth. 

Scientists  generally  tend  to  strive  for  quantitative 
measurement  of  phenomena;  however,  aquatic 
ecologists  are  sometimes  forced  to  deal  with  quali- 
tative information.  The  purpose  of  this  paper  is  to 
review  the  qualitative  characteristics  of  phyto- 
plankton assemblages.  First,  however,  cases  are 
discussed  in  which  qualitative  data  on  phytoplank- 
ton are  useful.  These  cases  fall  within  the  category 
of  indicator  species;  that  is,  the  presence  or  ab- 
sence of  certain  species  indicate  possible  environ- 
mental conditions.  The  methodologies  for  data 
synthesis  and  interpretation  are  then  reviewed. 
Algal  nomenclature,  data  acquisition  and  data  stor- 
age are  discussed,  with  several  useful  examples 
presented.  Finally,  the  need  for  an  effort  to  inter- 
face population  data  with  quantitative  data  is 
stressed.  Application  of  the  various  techniques  for 
doing  so  will  provide  significant  insights  into  the 
function  of  biological  communities,  and,  hopefully, 
bridge  the  gap  between  purely  qualitative  and 
quantitative  approaches.  (See  also  W88-00196) 
(Halterman-PTT) 
W88-00199 


ALGAL  ASSAYS  FOR  VITAMINS, 

Rhode  Island  Univ.,  Kingston.  Graduate  School  of 

Oceanography. 

D.  G.  Swift. 

IN-   Algae   as   Ecological   Indicators,   Academic 

Press,  New  York,  1984.  p  281-313,  9  fig,  6  tab,  107 

ref. 

Descriptors:  'Bioassays,  'Vitamins,  Ecological  ef- 
fects, Aquatic  plants,  Aquatic  productivity,  Algal 
growth,  Vitamin  B,  Thiamine,  Biotin. 

Many  algae  require  vitamins  at  low  external  con- 
centrations and  function  as  co-factors  in  biochemi- 
cal pathways.  The  biological  response  to  vitamins 
for  these  algae  includes  cell  yield  and  growth  rate. 
Because  of  these  properties  (algal-vitamin  interac- 
tion), it  is  possible  to  use  algal  bioassays  to  deter- 
mine the  concentrations  of  vitamins  in  natural 
waters.  This  paper  serves  as  a  review  of  various 
physical  and  chemical  properties  of  vitamins,  their 
occurrence  in  natural  waters,  their  importance  in 
algal  growth,  and  methodologies  by  which  assays 
are  performed.  Specific  topics  of  discussion  include 
the  structure  and  properties  of  vitamins;  the  basic 
features  of  algal  bioassays  for  vitamins;  the  types  of 
standard  curves  and  problems  with  standards;  or- 
ganisms used  for  bioassays;  inhibition  and  non- 
specific responses;  chemical  methods;  ecological 
aspects  of  vitamins  in  aquatic  habitats;  vitamin 
concentrations  in  various  regions;  and  approaches 
for  ecological  studies  pertaining  to  the  role  of 
vitamins  in  water.  (See  also  W88-00196)  (Halter- 
man-PTT) 
W88-00200 


USE  OF  SEAWEEDS  FOR  MONITORING 
COASTAL  WATERS, 

State  Univ.  of  New  York  at  Stony  Brook.  Marine 

Sciences  Research  Center. 

H.  G.  Levine. 

IN-   Algae   as   Ecological    Indicators,    Academic 

Press,  New  York,  1984.  p  189-210,  4  fig,  179  ref. 

Descriptors:  'Algae,  'Monitoring,  'Aquatic 
plants,  'Water  pollution  effects,  Ecological  effects, 
Aquatic  productivity,  Algal  growth. 

In  recent  years  the  use  of  seaweeds  to  monitor 
pollution  has  increased,  and  this  paper  is  a  guide  to 
the  variety  of  approaches  developed  for  their  use 
as  bioindicators  of  pollution  at  the  species  level. 
Two  examples  of  basic  monitoring  approach  are 
laboratory  testing  for  detrimental  effects  of  com- 
pounds on  the  biota,  and  monitoring  for  the  pres- 
ence of  pollutants.  Macrophytic  algae  are  impor- 
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tant  ecologically,  as  they  constitute  a  significant 
portion  of  the  food  web  base  in  coastal  waters. 
They  also  integrate  the  history  of  a  water  mass 
over  prolonged  periods  of  time  through  the  proc- 
ess of  bioaccumulation.  Intrinsic  advantages  that 
macrophytes  have  with  regard  to  monitoring  are 
reviewed.  The  attached  seaweeds  can  be  used  to 
characterize  coastal  water  quality  at  one  site  over 
time.  They  take  nutrients  and  other  chemicals  di- 
rectly from  the  water,  they  are  unable  to  avoid 
pollutants,  and  they  can  be  propagated  asexually. 
Work  is  currently  being  conducted  to  couple  mi- 
crobial mutagenicity  assays  to  tissue  extracts  for 
seaweeds  which  have  bioaccumulated  potentially 
mutagenic  materials.  (See  also  W88-00196)  (Halter- 
man-PTT) 
W88-O0201 


EFFECT   OF   ENVIRONMENTAL   CONTAMI- 
NANTS ON  AQUATIC  ALGAE, 

Columbia  National  Fisheries  Research  Lab.,  MO. 
For  primary  bibliographic  entry  see  Field  5C. 
W88-00202 


ALGAE  AS  MONITORS  OF  HEAVY  METALS 
IN  FRESHWATERS, 

Durham  Univ.  (England).  Dept.  of  Botany. 

B.  A.  Whitton. 

IN:  Algae  as   Ecological   Indicators,   Academic 

Press,  New  York,  1984.  p  257-280,  1  fig,  3  tab,  35 

ref. 

Descriptors:  *Algae,  'Monitoring,  'Heavy  metals, 
Bioaccumulation,  Bioassays,  Ecological  effects, 
Aquatic  plants,  Water  pollution  effects,  Pollutants. 

Methodologies  and  examples  of  studies  in  which 
algae  were  used  to  monitor  heavy  metals  in  fresh- 
waters  are  reviewed.  None  of  the  approaches  used 
has  yet  been  developed  so  well  that  it  can  be 
applied  routinely  for  water  management  purposes. 
Many  studies  of  heavy  metal  pollution  appear  to 
have  made  use  of  algae  more  because  of  the  par- 
ticular interest  of  the  researchers  than  because 
algae  were  obviously  the  most  suitable  organism 
for  the  project.  The  need  to  develop  standard 
methods  is  stressed.  Two  promising  possibilities 
exist:  first,  development  of  a  set  of  assays  parallel 
to  those  developed  for  predicting  and  interpreting 
nutrient  eutrophication;  and  second,  the  use  of 
metal  content  in  field  populations  to  monitor 
events  in  water  bodies  which  could  be  used  rou- 
tinely, especially  in  flowing  waters.  (See  also  W88- 
00196)  (Halterman-PTT) 
W88-O0203 


UTILIZATION  OF  ALGAL  CULTURES  AND 
ASSAYS  BY  INDUSTRY, 

Minnesota  Mining  and  Mfg.  Co.,  St.  Paul.  Envi- 
ronmental Lab. 

M.  T.  Elnabarawy,  and  A.  N.  Welter. 
IN:   Algae   as   Ecological    Indicators,    Academic 
Press,  New  York,  1984.  p  317-328,  3  tab,  39  ref. 

Descriptors:  *Algae,  'Bioassays,  'Ecological  ef- 
fects, Aquatic  plants,  Eutrophication,  Aquatic  pro- 
ductivity, Algal  growth,  Water  pollution  effects, 
Monitoring,  Pollutants,  Industrial  wastes,  Ef- 
fluents, Costs,  Wastewater  treatment. 

In  the  past  decade,  significant  environmental  legis- 
lation has  been  enacted  which  addresses  the  con- 
trol of  industrial  wastes  and/or  chemical  sub- 
stances which  might  be  associated  with  an  in- 
creased risk  to  human  health  and/or  the  environ- 
ment. Possible  uses  of  algae  by  industry  to  assess 
the  environmental  impact  of  new  chemical  sub- 
stances or  to  monitor  wastes  which  may  enter  the 
aquatic  environment  are  outlined.  The  use  of  algae 
as  biological  indicators  is  reviewed.  A  discussion 
of  the  utilization  of  algal  systems  by  industry  in- 
cludes the  role  of  algae  in  assessment  of  water 
quality,  the  stimulatory  or  inhibitory  effects  of 
effluent  discharges,  algal  assay  of  chemical  sub- 
stances, biological  treatment  of  wastewaters,  and 
the  cost  of  algal  assays.  Future  research  which  is 
needed  to  facilitate  the  analysis  and  interpretation 
of  data  presently  being  gathered  is  summarized. 
(See  also  W88-00196)  (Halterman-PTT) 
W88-00204 


ALGAL  BIOASSAYS  OF  INDUSTRIAL  AND 
ENERGY  PROCESS  EFFLUENTS, 

Environmental  Research  Lab.,  Gulf  Breeze,  FL. 

G.  E.  Walsh,  and  R.  G.  Merrill. 

IN:    Algae   as    Ecological    Indicators,    Academic 

Press,  New  York,  1984.  p  329-360,  5  fig,  7  tab,  122 

ref. 

Descriptors:  'Algae,  'Bioassays,  'Ecological  ef- 
fects, Pollutants,  Monitoring,  Water  pollution  ef- 
fects, Aquatic  plants,  Eutrophication,  Aquatic  pro- 
ductivity, Algal  growth,  Industrial  wastes,  Ef- 
fluents. 

A  large  amount  of  evidence  indicates  that  industri- 
al and  energy  process  effluents  contain  algal  and 
animal  toxicants  and  algal  growth  stimulators. 
Algae  respond  in  an  easily  measurable  way  to 
substances  that  affect  productivity.  This  paper  pre- 
sents a  review  of  studies  and  their  interpretation 
with  regard  to  effects  of  complex  wastes  on  marine 
and  freshwater  unicellular  algae.  A  search  should 
be  made  for  new  species  for  use  in  toxicity  tests 
because  the  widely-used  Selenastrum  capricornu- 
tum  may  not  be  one  of  the  more  sensitive  species. 
Several  algal  species  should  be  used  because  there 
is  not  a  single  most  sensitive  species.  The  batch 
method  is  the  most  common  technique,  but  mixed- 
species  continuous  culture  presents  a  more  realistic 
approach.  Finally,  algae  respond  to  both  growth 
stimulants  and  growth  inhibitors,  and  the  stimula- 
tion response  occurs  at  concentrations  much  lower 
than  those  that  inhibit  growth.  (See  also  W88- 
00196)  (Halterman-PTT) 
W88-00205 


SYNTHETIC  MICROCOSMS  AS  BIOLOGICAL 
MODELS  OF  ALGAL  COMMUNITIES, 

Washington  Univ.,   Seattle.   Coll.   of  Ocean  and 

Fishery  Sciences. 

For  primary  bibliographic  entry  see  Field  5C. 

W88-00206 


SIMULATING  THE  EFFECTS  OF  INCREASED 
TEMPERATURE  TN  A  PLANKTON  ECOSYS- 
TEM: A  CASE  STUDY, 

Washington  Univ.,  Seattle.  Center  for  Quantitative 

Science. 

For  primary  bibliographic  entry  see  Field  5C. 

W88-O0207 


MEASUREMENT  OF  WATER  QUALITY, 

Duke   Univ.,   Durham,   NC.   Dept.   of  Civil  and 
Environmental  Engineering. 
P.  A.  Vesilind,  and  J.  J.  Peirce. 
IN:  Environmental  Pollution  and  Control,  2nd  edi- 
tion. Butterworth,  Boston,  MA.  1983.  p  35-55,  7 
fig,  1  tab. 

Descriptors:  'Pollutant  identification,  'Water  anal- 
ysis, Sampling,  Water  quality,  Oxygen,  Dissolved 
oxygen,  Biochemical  oxygen  demand,  Chemical 
oxygen  demand,  Organic  carbon,  Turbidity,  Color, 
Odor,  Hydrogen  ion  concentration,  Suspended 
solids,  Nitrogen,  Phosphates,  Bacterial  analysis. 

Some  of  the  analytical  tests  for  water  pollutants 
are  discussed.  Sampling  is  an  important  aspect  of 
pollutant  analysis.  Dissolved  oxygen  can  be  quanti- 
fied by  an  oxygen  probe  or  the  Winkler  test.  The 
test  for  biochemical  oxygen  demand  measures  the 
potential  oxygen  demand  of  a  sample.  Dissolved 
oxygen  is  determined  on  each  day  of  the  BOD  test, 
usually  run  in  the  dark  at  20  C  for  5  days  using  a 
standard  bottle.  Chemical  oxygen  demand  values, 
always  higher  than  BOD  values,  are  determined  by 
oxidation  with  potassium  dichromate.  The  excess  is 
measured  by  adding  a  reducing  agent,  usually  fer- 
rous ammonium  sulfate.  Total  organic  carbon, 
which  indicates  the  ultimate  transformation  of  or- 
ganic matter  into  carbon  dioxide,  requires  expen- 
sive instrumentation.  The  Jackson  Candle  Turbi- 
dimeter of  1900  or  electronic  methods  can  measure 
turbidity.  Color  is  measured  against  color  stand- 
ards; odor,  by  subjective  means.  pH,  a  measure  of 
hydrogen  ion  concentration,  is  presently  deter- 
mined by  electronic  devices.  Total  solids,  dissolved 
solids,  and  suspended  solids  are  trapped  for  meas- 
urement by  filtering  the  water  sample  through  a 
Gooch  crucible.  Methods  for  determining  nitrogen 


depend  on  the  chemical  form  present  in  the 
sample.  The  Kjeldahl  nitrogen  test  measures  total 
nitrogen.  Other  forms  of  nitrogen-ammonia,  ni- 
trate, and  nitrite-can  be  indicated  by  colorimetric 
techniques.  Phosphate  analysis  involves  sample 
processing,  then  colorimetry.  Bacteriological  pol- 
lutants are  detected  by  incubating  a  filtrate  in  a 
Petri  dish,  then  examining  it  for  colonies  of  indica- 
tor organisms,  often  coliforms.  (See  also  W88- 
00314)  (Cassar-PTT) 
W88-O0332 


AMOCO   CADIZ   ANALYTICAL   CHEMISTRY 
PROGRAM, 

Energy  Resources  Co.,  Inc.,  Cambridge,  MA. 
For  primary  bibliographic  entry  see  Field  5B. 
W88-O0381 


STUDIES  OF  HYDROCARBON  CONCENTRA- 
TIONS AT  THE  ILE  GRANDE  AND  BAOE  DE 
LANNION  STATIONS  POLLUTED  BY  THE 
WRECK  OF  THE  AMOCO  CADLZ, 

Centre    National    de    la    Recherche    Scientifique, 
Marseille  (France).   Lab.   de  Chemie  Organique. 
H.  Dou,  G.  Giusti,  and  G.  Mille. 
IN:  Ecological  Study  of  the  AMOCO  Cadiz  Oil 
Spill,  October  1982.  p  101-109,  2  fig,  3  tab. 

Descriptors:  'Sediments,  'Marshes,  'Fate  of  pol- 
lutants, 'Biodegradation,  'Oil  spills,  'Oil  pollution, 
Oil,  Hydrocarbons,  Petroleum  products,  Pollutant 
identification,  Marine  sediments,  Bottom  sedi- 
ments, Organic  compounds. 

A  study  was  made  of  the  hydrocarbon  concentra- 
tions in  sediments  of  the  He  Grande  and  Baie  de 
Lannion  stations  polluted  by  the  AMOCO  CADIZ 
oil  spill.  Samples  were  collected  at  sites  A,  D,  and 
F  located  in  a  very  polluted  zone,  and  B,  C,  and  E 
located  in  a  zone  protected  from  the  oil  slick  by  a 
dam.  Samples  were  collected  in  December  1978, 
March  1979,  November  1979,  and  May  1980  using 
a  plexiglass  corer.  The  samples  were  analyzed  by 
systematic  soxhlet  extraction  following  Farring- 
ton's  method.  Results  showed  that  the  weight  of 
the  compounds  before  saponification  and  after  sa- 
ponification may  be  used  to  characterize  the  capac- 
ity of  the  medium  to  be  biodegraded.  The  fraction 
FB  (separated  by  Sep-Pak  and  hydrochloric  acid 
elution)  is  constituted  by  unsaponifiable  com- 
pounds. When  biodegradation  increases,  the  FB 
fraction  decreases.  In  very  polluted  zones,  the  con- 
centrations of  hydrocarbons  were  about  null  in 
1980,  but  complex  organic  compounds  of  heavy 
molecular  weight,  which  are  extractable  with 
haxane  remain  in  the  sediment.  In  general,  the  less 
polluted  zones  are  returining  to  a  normal  state,  but 
a  seemingly  important  residue  remains  in  very 
polluted  sites  after  linear,  substituted,  and  light 
aromatic  hydrocarbons  have  disappeared.  (See  also 
W88-00363)  (Geiger-PTT) 
W88-O0382 


EVOLUTION  OF  THE  HYDROCARBONS 
PRESENT  IN  THE  SEDIMENTS  OF  THE  ABER 
WRACH  ESTUARY, 

Institut  Francais  du  Petrole,  Rueil-Malmaison. 
For  primary  bibliographic  entry  see  Field  5B. 
W88-O0383 


GLOBAL  WATER  QUALITY  MONITORING, 

Canada  Centre  for  Inland  Waters,  Burlington  (On- 
tario). 
S.  Barabas. 

IN:  Advances  in  the  Identification  and  Analysis  of 
Organic  Pollutants  in  Water,  Volume  2,  Ann 
Arbor  Science,  Ann  Arbor,  MI.  Edited  by  Law- 
rence H.  Keith,  p  481-494,  1  fig,  3  tab. 

Descriptors:  'Water  quality,  'Environmental  pro- 
tection, 'Water  pollution  control,  'Water  quality 
management,  Pollutant  identification,  Monitoring, 
Environmental  quality,  Environmental  policy, 
Network  design,  Water  analysis,  Networks,  Hy- 
drologic  data  collections. 

Three  main  factors  affect  the  availability  and  qual- 
ity of  freshwater  on  earth:  the  size  of  the  earth's 
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population;  its  geographic  distribution;  and  the 
state  of  industrialization  and  urbanization  of  the 
peoples  on  earth.  The  per-capita  consumption  of 
water  has  increased  with  the  gross  national  prod- 
uct. Public  awareness  of  man's  abuse  of  the  envi- 
ronment has  been  a  gradual  process.  At  the  United 
Nations  Conference  held  in  Stockholm,  Sweden  in 
June  1972,  representatives  of  1 13  nations  agreed  on 
a  broad  plan  of  action  to  control  environmental 
pollution.  An  environmental  assessment  faction 
known  as  Earthwatch  set  up  to  the  GEMS  pro- 
gram to  monitor  pollutants  in  air,  water,  soil,  food 
and  biota.  The  GEMS/WATER  project  is  respon- 
sible for  monitoring  the  incidence  and  trends  of 
pollutants  in  water,  providing  advance  warning  of 
any  serious  deterioration,  and  prompting  govern- 
ments to  initiate,  individually  and/or  collectively, 
corrective  action  for  the  protection,  restoration 
and  improvement  of  the  environment.  The 
GEMS/WATER  program  has  set  up  a  monitoring 
network  of  approximately  300  monitoring  stations 
on  rivers,  lakes  and  aquifers  in  a  limited  number  of 
countries.  In  addition,  a  pilot  project  reporting 
water  quality  data  from  advanced  countries  was 
initiated,  and  a  training  course  was  established  for 
less  developed  countries.  (See  also  W88-00406) 
(Geiger-PTT) 
W88-00407 


COMPUTER  SURVEY  OF  GAS  CHROMATOG- 
RAPHY/MASS  SPECTROMETRY  DATA  AC- 
QUIRED IN  THE  U.S.  ENVIRONMENTAL 
PROTECTION  AGENCY  SCREENING  ANALY- 
SIS: SYSTEM  AND  RESULTS, 
Environmental  Research  Lab.,  Athens,  GA. 
W.  M.  Shackelford,  D.  M.  Cline,  L.  Burchfield,  L. 
Faas,  and  G.  Kurth. 

IN:  Advances  in  the  Identification  and  Analysis  of 
Organic  Pollutants  in  Water,  Volume  2,  Ann 
Arbor  Science,  Ann  Arbor,  MI.  Edited  by  Law- 
rence H.  Keith,  p  527-554,  10  fig,  11  tab,  11  ref. 

Descriptors:  'Organic  compounds,  'Computer 
programs,  *Gas  chromatography,  *Mass  spectrom- 
etry, 'Wastewater  analysis,  Data  collections,  Com- 
puters, Industrial  wastes,  Networks,  Pollutant 
identification,  Automation,  Surveys. 

In  June  1976,  the  U.S.  Environmental  Protection 
Agency  was  charged  with  the  responsibility  of 
assessing  the  wastewater  of  21  industrial  categories 
for  65  chemical  substances  and  prescribing  the  best 
available  treatment  for  the  effluent.  To  inventory 
and  track  the  20,000  GC/MS  data  runs  and  the 
estimated  12,000  extracts,  a  data  base  management 
system,  INFORM,  was  implemented.  The  system 
consists  of  four  main  parts:  the  internal  standard 
locator,  PESL;  the  peak  or  spectrum  extractor, 
CLEANUP;  the  spectrum  matching  system,  PBM; 
and  the  result  collator,  HISLIB.  Reporting  is  ac- 
complished by  hard  copy  outputs  or  graphical 
methods.  Results  of  data  generated  thus  far  indi- 
cate that  for  the  systems  studied,  automated  tech- 
niques are  at  least  equal  to  manual  techniques  for 
pointing  out  components  in  the  run  and  identifying 
them  by  spectrum  matching  with  a  reference  li- 
brary. Two  areas  are  still  being  studied.  The 
proper  compensation  of  background  by  CLEAN- 
UP is  of  concern  since  errors  in  intensity  calcula- 
tions reduce  the  chance  that  PBM  (the  spectrum 
matching  system)  will  find  a  match  for  the  spec- 
trum. A  second  area  of  concern  is  the  inflexibility 
of  certain  CLEANUP  parameters.  The  automatic 
setting  of  these  parameters  during  data  processing 
is  desirable  and  is  presently  under  study.  (See  also 
W88-00406)  (Geiger-PTT) 
W88-00409 


OVERCOMING  BOTTLENECKS  IN  ENVIRON- 
MENTAL SAMPLE  ANALYSIS, 

Finnigan  Corp.,  Sunnyvale,  CA. 

R.  E.  Finnigan,  M.  S.  Story,  and  D.  F.  Hunt. 

IN:  Advances  in  the  Identification  &  Analysis  of 

Organic    Pollutants    in    Water,    Volume    2,    Ann 

Arbor  Science,  Ann  Arbor,  MI.   1981.  Edited  by 

Lawrence  H.  Keith,  p  555-570,  7  fig,  1  tab,  7  ref. 

Descriptors:  *Gas  chromatography,  'Organic 
compounds,  'Mass  spectrometry,  'Pollutant  iden- 
tification, Water  analysis,  Wastewater  analysis,  Au- 
tomation, Computers,  Chromatography,  Drinking 
water,  Industrial  wastes,  Training. 


Following  the  adoption  of  gas  chromatography/ 
mass  spectrometry  (GC/MS)  by  EPA  labs  as  the 
principal  tool  for  the  identification  and  analysis  of 
organic  pollutants  in  water  in  1971,  this  technique 
was  adopted  as  the  main  method  for  analysis  of 
drinking  water,  effluent  streams  from  industrial 
plants,  and  organics  in  the  air  and  hazardous 
wastes.  By  the  end  of  the  1970's,  many  industries  in 
the  United  States  and  western  Europe  had  adopted 
GC/MS  for  the  analysis  of  their  own  effluents. 
Despite  its  success,  GC/MS  has  encountered  sev- 
eral limitations  in  environmental  analysis.  The 
complexity  of  GC/MS  systems  requires  qualified 
technical  personnel  to  operate  and  maintain  them. 
High  initial  cost  of  GC/MS  with  associated  data 
systems  implies  a  higher  cost  for  sample  analysis 
when  compared  to  other  methods  such  as  GC 
only.  GC/MS  encountered  limitations  when  ana- 
lyzing complex  environmental  matrices  such  as 
sludges  and  soils,  and  very  low  level  complex 
isometric  pollutants  such  as  TCDD.  The  organics 
in  water  analyzer  (OWA)  is  a  fully  automated 
compact  GC/MS  system  designed  specifically  for 
routine  and  repetitive  analysis  of  volatile  and  dis- 
solved organic  pollutants  in  water.  Automation  of 
the  OWA  is  accomplished  using  a  dedicated  mini- 
computer. MS/MS  provides  a  technique  which  is 
faster,  often  shows  higher  specificity,  is  less  de- 
structive to  the  sample  and  is  capable  of  analyzing 
some  samples  not  amendable  to  GC/MS  analysis. 
(See  also  W88-00406)  (Geiger-PTT) 
W88-OO410 


APPLICATIONS  OF  A  DATA-ADAPTIVE 
BACKGROUND  SUBTRACTION  TECHNIQUE 
TO  THE  GAS  CHROMATOGRAPHIC/MASS 
SPECTROMETRY  ANALYSIS  OF 

WASTEWATER  SUPPLIES, 
Computer  Sciences  Corp.,  Falls  Church,  VA. 
A.  D.  Sauter,  L.  Faas,  G.  R.  Kurth,  W.  M. 
Shackelford,  and  D.  M.  Cline. 
IN:  Advances  in  the  Identification  &  Analysis  of 
Organic   Pollutants   in   Water,    Volume   2,    Ann 
Arbor  Science,  Ann  Arbor,  MI.  1981.  Edited  by 
Lawrence  H.  Keith,  p  571-593,  10  fig,  3  tab,  12  ref. 

Descriptors:  'Gas  chromatography,  'Organic 
compounds,  'Mass  spectrometry,  'Computers, 
'Pollutant  identification,  Wastewater  analysis,  Au- 
tomation, Chromatography,  Industrial  wastes,  Pol- 
ychlorinated  biphenyls,  Surveys,  Industrial 
wastewater. 

A  preprocessor  was  added  to  a  computer  survey 
system  to  seek  out  the  industrial  standard  used  in 
GC/MS  analyses  of  organic  pollutants  in  industrial 
wastewater  samples.  A  background  correction 
technique  utilizes  a  'piecewise'  least-squares  fit  ap- 
proach to  estimate  the  local  background  in  spec- 
trum number  ranges.  Extracted  ion  current  profiles 
(EICP)  are  divided  into  sequences  which  are  fur- 
ther divided  into  intervals.  The  number  of  intervals 
(NUMINT)  and  the  number  of  spectra  in  an  inter- 
val (NUMSCAN)  are  user-defined  variables  em- 
ployed in  this  technique.  The  optimum  value  of 
these  user-defined  variables  is  peak  geometry-de- 
pendent. After  the  best  background  line  has  been 
removed  from  the  raw  data,  detection  of  the  peak 
representing  the  component  is  initiated.  Intensity 
distributions  of  background-corrected  EICP  were 
examined  to  derive  an  alternative  threshold-setting 
procedure.  A  simplistic  peak  detection  algorithm  is 
used  to  point  to  the  location  of  the  sought  compo- 
nents. To  demonstrate  the  ability  of  the  approach 
to  locate  the  internal  standard  where  CLEANUP/ 
PBM  had  failed,  hundreds  of  such  data  files  were 
run  through  the  preprocessor.  The  preprocessor 
located  the  internal  standard  in  90%  of  these  data 
files  in  agreement  with  their  manually  assigned 
retention  time.  Usefulness  of  the  preprocessor  in 
examining  large  volumes  of  GC/MS  data  is  illus- 
trated in  studies  on  the  location  of  chlorinated 
biphenyls.  (See  also  W88-0O4O6)  (Geiger-PTT) 
W88-00411 


COMPARISON  OF  GROB  CLOSED-LOOP 
STRIPPING  ANALYSIS  WITH  OTHER  TRACE 
ORGANIC  METHODS, 

Health  Effects  Research  Lab.,  Cincinnati,  OH. 
R.  G.  Melton,  W.  E.  Coleman,  R  W.  Slater,  F.  C. 
Kopfler,  and  W.  K  Allen. 


IN:  Advances  in  the  Identification  &  Analysis  of 
Organic  Pollutants  in  Water,  Volume  2,  Ann 
Arbor  Science,  Ann  Arbor,  MI.  1981.  Edited  by 
Lawrence  H.  Keith,  p  597-673,  10  fig,  10  tab,  39 
ref. 

Descriptors:  'Gas  chromatography,  'Organic 
compounds,  'Mass  spectrometry,  'Pollutant  iden- 
tification, 'Comparison  studies,  Chromatography, 
Water  analysis,  Drinking  water,  Trace  levels,  Re- 
views, Activated  carbon. 

This  report  reviews  the  U.S.  purge-and-trap  (P&T) 
methods  for  the  analysis  of  purgeable  organics  in 
drinking  water  and  presents  some  comparative  an- 
alytical data  of  surface  water  samples  (Cincinnati 
tapwater  before  and  after  granular  activated 
carbon  treatment)  using  the  Bellar  purge  and  trap 
analysis,  the  Grob  capillary  GC/MS  data  system 
closed-loop  stripping  analysis  (GC/MS/DS 
CLSA)  the  batch  liquid-liquid  extraction  (BLLE) 
analysis  using  a  modified  Master  Analytical 
Scheme  (MAS)  procedure,  and  the  XAD-2  adsorp- 
tion-ethyl ether  elution  method  (XAD-EEE).  Data 
presented  suggest  that  the  combined  use  of  the 
Bellar  P&T  Method  and  Grob  capillary  GC/MS 
CLSA  measures  a  number  of  organics  that  the 
MAS  P&T  method  and  MAS  XAD-4  adsorption 
method  cannot  measure.  The  combined  use  of  the 
Bellar  P&T  Method  and  the  described  Grob 
CLSA  and  BLLE  procedure  will  measure  a  con- 
siderably greater  number  of  organics  in  drinking 
water  than  the  combined  use  of  the  MAS  P&T  and 
MAS  XAD-EEE  procedures.  Experimental  data 
on  samples  of  drinking  water  indicate  that  twice  as 
many  Consent  Decree  organics  and  'chemical  indi- 
cators of  industrial  pollution'  were  detected  and 
quantified  by  Grob  CLSA  than  by  Bellar  P&T, 
BLLE  and  XAD-EEE  analysis.  Grob  CLSA  pro- 
duced this  superior  analysis  at  a  low  cost-per- 
compound-analyzed  figure.  (See  also  W88-00406) 
(Geiger-PTT) 
W88-00412 


AUTOMATIC   QUANTIFICATION   AND   STA- 
TISTICAL EVALUATION  OF  ORGANIC  CON- 
TAMINANTS    USING     A     COMPUTERIZED 
GLASS   CAPILLARY   GAS   CHROMATOGRA- 
PHY/MASS  SPECTROMETRY  SYSTEM  AND 
GROB  CLOSED-LOOP  STRIPPING, 
Health  Effects  Research  Lab.,  Cincinnati,  OH. 
W.  E.  Coleman,  W.  K.  Allen,  R.  W.  Slater,  S.  J. 
Voto,  and  R.  G.  Melton. 

IN:  Advances  in  the  Identification  &  Analysis  of 
Organic  Pollutants  in  Water,  Volume  2,  Ann 
Arbor  Science,  Ann  Arbor,  MI.  1981.  Edited  by 
Lawrence  H.  Keith,  p  675-688,  5  fig,  3  tab,  6  ref. 

Descriptors:  'Gas  chromatography,  'Organic 
compounds,  'Mass  spectrometry,  'Automation, 
•Pollutant  identification,  Water  analysis,  Comput- 
ers, Chromatography,  Statistical  analysis,  Activat- 
ed carbon. 

To  validate  Grob  closed-loop-stripping  analysis 
(CLSA)  as  a  method  for  concentrating  organics 
from  water  samples  and  subsequently  to  provide 
qualitative  and  quantitative  analyses  of  the  Grob 
carbon  filter  extracts  by  glass  capillary  GC/MS/ 
DS  (data  system),  ten  repetitive  glass  capillary 
GD/MS/DS  analyses  of  the  direct  injections  of  a 
22-compound  standard  mixture  were  performed  tc 
establish  sets  of  average  relative  retention  times 
(RRT)  and  response  factor  (RF)  values  for  each 
compound.  These  values  were  stored  in  a  comput 
erized  quantification  library.  Statistical  computa* 
tions  on  RRT,  GC  peak  areas,  RF,  amounts  anc 
recovery  efficiencies  by  CLSA  have  shown  thai 
glass  capillary  GC/MS  analyses  followed  by  com 
puterized  automatic  quantification  procedures  em 
ploying  MS  single-ion  quantification  (SIQ)  basec 
on  the  internal  standard,  can  be  used  to  quantif; 
nanogram/liter-level  results  of  CLSA  within  +  o 
-  15%  accuracy.  Reproducible  RRT  and  RF  wer< 
mainly  attributed  to  stable  and  reproducible  glas 
capillary  GC/MS/DS  operating  conditions,  con 
stant  linear  velocity  through  the  GC  column  ant 
constant  ion  source  pressure.  The  data  show  tha 
library  RF  should  not  be  reproducible,  but  com 
puter-calculated  relative  RF  should  be  linear  in  th< 
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concentration    range    being    analyzed.    (See    also 

W88-00406)  (Geiger-PTT) 

W88-00413 


DEVELOPMENT  OF  A  CLOSED-LOOP  STRIP- 
PING TECHNIQUE  FOR  THE  ANALYSIS  OF 
TASTE-  AND  ODOR-CAUSING  SUBSTANCES 
IN  DRINKING  WATER, 

Southern  California  Metropolitan  Water  District, 
La  Verne.  Water  Quality  Branch. 
S.  W.  Krasner,  C.  J.  Hwang,  and  M.  J.  McGuire. 
IN:  Advances  in  the  Identification  &  Analysis  of 
Organic  Pollutants  in  Water,  Volume  2,  Ann 
Arbor  Science,  Ann  Arbor,  MI.  1981.  Edited  by 
Lawrence  H.  Keith,  p  689-710,  8  fig,  12  tab,  35  ref. 

Descriptors:  •Pollutant  identification,  *Taste, 
•Odor,  'Gas  chromatography,  *Mass  spectrome- 
try. Water  analysis,  Bottom  sediments,  Lake  sedi- 
ments, Bacteria,  Organoleptic  properties,  Organic 
compounds. 

Several  compounds  such  as  geosmin  produced  by 
Actinomycetes  impart  a  taste  or  odor  to  water. 
Often  these  compounds  are  difficult  to  identify  and 
quantify  at  low  levels.  A  method  has  been  devel- 
oped by  the  Metropolitan  Water  District  of  South- 
ern California  for  the  determination  of  several 
taste-  and  odor-causing  substances  in  water,  sedi- 
ments, and  cultures  using  the  Grob  closed-loop 
stripping  analysis  (CLSA)  gas  chromatography/ 
mass  spectrometry  (GC/MS)  technique.  The 
CLSA-GC/MS  method  was  applied  to  analysis  of 
Colorado  River  water  and  reservoirs  of  the  Metro- 
politan Water  District  system  following  consumer 
complaints  of  taste  and  odor  in  drinking  water. 
The  results  of  the  analyses  allowed  management 
decisions  to  be  made  which  helped  to  alleviate  the 
problems.  CLSA-GC/MS  coupled  low  detection 
limits  with  manageable  sample  size  and  quick  anal- 
ysis time.  CLSA-GC/MS  provides  a  valuable  tool 
for  extended  surveys  and  regular  monitoring  of 
water  supplies,  identification  of  other  taste-  and 
odor-causing  compounds,  and  evaluation  of  bench- 
scale  and  pilot-plant  treatment  processes  at  the 
nanogram/L  level.  (See  also  W88-00406)  (Geiger- 
PTT) 
W88-00414 


SCHEME  FOR  THE  ROUTINE  ANALYSIS  OF 
PURGEABLE  COMPOUNDS  BY  GAS  CHRO- 
MATOGRAPHY/MASS  SPECTROMETRY, 

Environmental    Protection    Agency,    Cincinnati, 

OH.  Office  of  Drinking  Water. 

D.  J.  Munch,  J.  W.  Munch,  M.  A.  Feige,  E.  M. 

Glick,  and  H.  J.  Brass. 

IN:  Advances  in  the  Identification  &  Analysis  of 

Organic    Pollutants    in    Water,    Volume    2,    Ann 

Arbor  Science,  Ann  Arbor,  MI.  1981.  Edited  by 

Lawrence  H.  Keith,  p  713-728,  6  fig,  4  tab,  16  ref. 

Descriptors:  *Pollutant  identification,  *Gas  chro- 
matography, 'Mass  spectrometry,  'Drinking 
water,  *Organic  compounds,  Water  analysis,  Com- 
puters, Chromatography,  Automation,  Trace 
levels. 

A  scheme  was  developed  for  the  routine  gas  chro- 
matography/mass  spectrometry  (GC/MS)  analysis 
of  purgeable  compounds  in  drinking  water  and 
water  supply  sources.  The  procedure  uses  purge- 
and  trap  sample  concentration  followed  by  GC/ 
MS  analysis.  Data  reduction  is  performed  by  a 
computerized  GC/MS  data  system.  The  quantifi- 
cation limits,  precision  and  accuracy  of  these  anal- 
yses have  been  demonstrated  to  be  comparable  to 
gas  chromatography  coupled  with  electrolytic 
conductivity  and  flame  ionization  detection.  The 
analytical  scheme  permits  the  routine  qualitative 
and  quantitative  analysis  of  16  commonly  occur- 
ring purgeable  compounds  over  a  concentration 
range  of  0.1-0.2  to  0.5  micrograms/liter.  Additional 
compounds  can  be  analyzed  by  incorporating  ap- 
propriate analytical  standards.  (See  also  W88- 
00406)  (Geiger-PTT) 
W88-0O415 


ANALYSIS    OF    VOLATILE    ORGANICS    ON 
SEDIMENTS  AND  IN  ASSOCIATED  WATER, 

Environmental  Research  Lab.,  Athens,  GA. 


J.  Ellington. 

IN:  Advances  in  the  Identification  &  Analysis  of 
Organic  Pollutants  in  Water,  Volume  2,  Ann 
Arbor  Science,  Ann  Arbor,  MI.  1981.  Edited  by 
Lawrence  H.  Keith,  p  729-746,  9  fig,  4  tab,  12  ref. 

Descriptors:  *Gas  chromatography,  'Mass  spec- 
trometry, *Pollutant  identification,  *Bottom  sedi- 
ments, *Organic  compounds,  Separation  tech- 
niques, Lake  sediments,  Water  analysis,  Chroma- 
tography. 

Initial  attempts  at  describing  organics  from  sedi- 
ments prior  to  analysis  by  gas  chromatography/ 
mass  spectrometry  (GC/MS)  are  described.  Meth- 
ods of  desorption  include  purging  and  solvent  ex- 
traction. The  Grob  closed-loop  stripping  analysis 
(CLSA)  method  offers  several  advantages  over 
conventional  purge-and-trap  and  microsolvent  ex- 
traction techniques.  In  a  closed  system,  substances 
that  break  through  the  filter  are  automatically  re- 
cycled. A  small  volume  of  gas  is  constantly  recy- 
cled through  the  filter.  Stripping  methods  are  not 
as  strongly  influenced  by  matrix  effects  of  the 
water.  The  CLSA  method  is  broader  in  scope  and 
can  be  performed  at  higher  temperatures.  Elevated 
temperature  stripping  of  sediments  gave  a  100-fold 
concentration  of  a  monoester  (TMI)  compared  to 
that  obtained  with  soxhlet  extraction.  The  low 
amount  of  TMI  found  in  the  associated  water 
indicates  a  high  partition  from  water  to  sediment. 
Radiolabeled  compounds  were  useful  in  determin- 
ing optimum  extraction  conditions.  CLSA  at  ele- 
vated temperature,  coupled  with  solvent  extraction 
for  less  volatile  compounds,  should  serve  as  an 
appropriate  screening  scheme  for  a  broad  spectrum 
of  organic  compounds  in  sediments.  (See  also  W88- 
00406)  (Geiger-PTT) 
W88-0O416 


ORGANIC  ANALYSES  USING  HIGH-TEM- 
PERATURE PURGE-AND  TRAP  TECH- 
NIQUES, 

Radian  Corp.,  Austin,  TX. 

R.  L.  Spraggins,  R.  G.  Oldham,  C.  L.  Prescott, 

and  K.  J.  Baughman. 

IN:  Advances  in  the  Identification  &  Analysis  of 

Organic    Pollutants    in    Water,    Volume    2,    Ann 

Arbor  Science,  Ann  Arbor,  MI.  1981.  Edited  by 

Lawrence  H.  Keith,  p  747-761,  3  fig,  8  tab,  9  ref. 

Descriptors:  'Pollutant  identification,  'Organic 
compounds,  'Wastewater  analysis,  'Solid  wastes, 
'Separation  techniques,  Sludge,  Water  analysis, 
Soil  analysis,  Gas  chromatography,  Mass  spec- 
trometry, Sediments. 

A  method  was  developed  for  analyzing  semi-solid 
and  solid  matrix  samples  including  soil,  sludge  and 
sediments  for  volatile  organics  using  purging  at 
elevated  temperatures.  The  samples  analyzed  in  the 
present  study  included  water  samples,  soil  from  a 
petroleum  landfarming  site,  solid  waste  samples 
from  a  chemical  dumping  area,  and  an  oily  sludge 
from  petroleum  processing.  The  high-temperature 
purging  of  volatiles  from  a  sample  matrix  is  done 
with  an  inert  purge  gas.  The  volatiles  are  trapped 
from  the  purge  gas  onto  a  solid  sorbent,  and  then 
are  thermally  desorbed  onto  an  analytical  system 
for  analysis.  The  detection  limits  for  volatile  or- 
ganics in  solid  samples  are  improved,  usually  by 
two-orders  of  magnitude,  using  dynamic  headspace 
techniques  compared  to  static  headspace  analysis. 
The  dynamic  headspace  technique  will  permit  en- 
vironmental monitoring  of  many  volatile  organics 
in  semi-solid  and  solid  matrix  samples  at  the  1  part/ 
billion  level.  Careful  sample  preparation  is  required 
to  achieve  reproducible  results.  (See  also  W88- 
00406)  (Geiger-PTT) 
W88-00417 


DEVELOPMENT  OF  METHODS  FOR  THE 
ANALYSIS  OF  PURGEABLE  ORGANIC  PRI- 
ORITY POLLUTANTS  IN  MUNICIPAL  AND 
INDUSTRIAL  WASTEWATER  TREATMENT 
SLUDGES, 

Midwest  Research  Inst.,  Kansas  City,  MO. 
C.  L.  Haile,  Y.  A.  Shan,  L.  S.  Malone,  and  R.  V. 
Northcutt. 

IN:  Advances  in  the  Identification  &  Analysis  of 
Organic    Pollutants    in    Water,    Volume    2,    Ann 


Arbor  Science,  Ann  Arbor,  MI.  1981.  Edited  by 
Lawrence  H.  Keith,  p  763-791,  14  fig,  10  tab,  5  ref. 

Descriptors:  'Pollutant  identification,  'Organic 
compounds,  'Mass  spectrometry,  'Gas  chroma- 
tography, 'Sludge,  Wastewater  analysis,  Industrial 
wastewater,  Municipal  wastewater,  Solid  wastes. 

A  method  was  devised  for  the  analysis  of  purgea- 
ble organic  priority  pollutants  in  sludges  generated 
by  the  treatment  of  municipal  and  industrial 
wastewaters.  Sludge  samples  were  stored  at  4  C 
with  no  headspace  and  spiked  with  organic  com- 
pounds. Three  purge  hardware  systems  (stirred 
purging  and  dynamic  headspace  systems  config- 
ured from  a  round-bottom  flask  and  a  stirred 
bottom  frit  tube)  were  evaluated.  The  addition  of 
salt  or  a  high-boiling  hydrophilic  organic  com- 
pound to  sludge  aliquots  prior  to  purging  was 
examined  as  a  means  of  enhancing  the  purging 
efficiencies  of  volatile  compounds.  The  stirred 
bottom  frit  tube  gave  recoveries  for  compounds 
spiked  into  undiluted  sludge  and  analyzed  by  GC/ 
MS  that  were  as  good  as  or  better  than  the  recov- 
eries from  dilution  followed  by  purge-and-trap 
GC/MS  with  the  conventional  purge  tube.  The 
precision  of  recovery  measurements  was  much 
better  with  the  bottom  frit  tube,  and  no  foaming 
problems  were  observed.  No  specific  advantages 
from  adding  salt  or  ethylene  glycol  were  apparent. 
(See  also  W88-O04O6)  (Geiger-PTT) 
W88-00418 


DEVELOPMENT  OF  METHODS  FOR  THE 
ANALYSIS  OF  EXTRACTABLE  ORGANIC  PRI- 
ORITY POLLUTANTS  IN  MUNICIPAL  AND 
INDUSTRIAL  WASTEWATER  TREATMENT 
SLUDGES, 

Midwest  Research  Inst.,  Kansas  City,  MO. 
V.  Lopez-Avila,  C.  L.  Haile,  P.  R.  Goddard,  L.  S. 
Malone,  and  R.  V.  Northcutt. 
IN:  Advances  in  the  Identification  &  Analysis  of 
Organic    Pollutants    in    Water,    Volume    2,    Ann 
Arbor  Science,  Ann  Arbor,  MI.  1981.  Edited  by 
Lawrence  H.  Keith,  p  793-828,  8  fig,  1 1  tab,  1 1  ref. 

Descriptors:  'Pollutant  identification,  'Sludge, 
'Chromatography,  'Organic  compounds, 

Wastewater  analysis,  Gas  chromatography,  Mass 
spectrometry,  Gels,  Industrial  wastewater,  Munici- 
pal wastewater,  Solid  wastes. 

Research  to  develop  methods  for  the  analysis  of 
organic  priority  pollutants  in  municipal  and  indus- 
trial wastewater  treatment  sludges  was  conducted 
in  two  stages.  First,  a  preliminary  sludge  analysis 
protocol  was  developed  from  existing  wastewater 
methods.  Secondly,  a  systematic  study  of  sludge 
analysis  techniques  was  conducted,  resulting  in  the 
development  of  a  set  of  revised  protocols.  A  pre- 
liminary method  for  the  analysis  of  base/neutral 
and  acid  extractable  compounds  in  sludge  was 
selected  which  utilized  homogenization/centrifu- 
gation  extraction  and  gel  permeation  chromatogra- 
phy (GPC)  cleanup.  This  scheme  gave  fairly  good 
recoveries  for  the  base/neutral  and  acidic  com- 
pounds spiked  into  the  sludge.  Three  alternative 
extraction  procedures  were  evaluated  for  sludges 
in  an  attempt  to  develop  a  more  efficient,  selective 
and  less  time-consuming  extraction  method.  The 
procedures  evaluated  include:  continuous  liquid- 
liquid  extraction  (CLLE),  steam  distillation  and 
microextraction.  None  of  the  tested  methods  re- 
sulted in  any  significant  improvements  over  the 
preliminary  protocol.  Several  alternative  GPC  sys- 
tems were  evaluated  for  the  revised  protocol.  The 
best  overall  performance  was  achieved  with  Bio- 
Beads  SX-3  eluted  with  dichloromethane.  Two 
adsorption  chromatographic  cleanup  procedures 
using  silica  gel  and  Florisil  were  also  developed. 
(See  also  W88-0O4O6)  (Geiger-PTT) 
W88-00419 


PROTOCOL  FOR  THE  ANALYSIS  OF  A 
BROAD  RANGE  OF  SPECIFIC  ORGANIC 
COMPOUNDS  IN  DRINKING  WATER, 

Stanford  Research  Inst.,  Menlo  Park,  CA. 

P.  A.  Boland,  B.  A.  Kingsley,  D.  F.  Stivers,  and  I. 

H.  Pomerantz. 

IN:  Advances  in  the  Identification  &  Analysis  of 
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Organic  Pollutants  in  Water,  Volume  2,  Ann 
Arbor  Science,  Ann  Arbor,  MI.  1981.  Edited  by 
Lawrence  H.  Keith,  p  831-838,  1  fig,  6  tab. 

Descriptors:  'Pollutant  identification,  'Drinking 
water,  *Gas  chromatography,  *Mass  spectrome- 
try, *Organic  compounds,  Water  analysis,  Separa- 
tion techniques,  Chromatography,  Aromatic  com- 
pounds, Hydrocarbons. 

An  analytical  protocol  capable  of  application  to 
raw  and  finished  drinking  water  suitable  for  deter- 
mining a  large  range  of  specific  organic  contami- 
nants was  developed.  The  protocol  involves  sepa- 
ration into  fractions  of  purgeables,  base/neutral 
extractables  and  acid  extractables  and  analysis  by 
gas  chromatography.  The  purgeable  fraction  con- 
sists of  two  separate  analyses  -  one  for  halocarbons 
and  another  for  aromatic  compounds.  In  both  anal- 
yses the  purgeable  compounds  are  stripped  from  25 
milliliters  of  the  sample  using  a  flow  of  helium. 
The  compounds  are  trapped  on  a  room-tempera- 
ture Tenax/charcoal  trap  and  thermally  desorbed 
onto  a  cool  GC  column  which  is  then  temperature- 
programmed  to  its  upper  limit.  Halocarbons  are 
detected  by  an  electrolytic  conductivity  detector 
and  the  aromatics  by  a  flame  ionization  detector. 
Identification  and  quantification  are  based  on  the 
addition  of  an  internal  standard  to  the  water  before 
it  is  purged.  For  compounds  of  a  higher  molecular 
weight,  a  liquid-liquid  extraction  procedure  was 
selected  using  diethyl  ether  as  the  solvent  and 
fractionating  into  base/neutral  and  acid  fractions. 
GC  analyses  were  performed  on  a  glass  capillary 
column  that  yields  sharp,  narrow  chromatographic 
peaks  that  enhance  sensitivity,  separation  and  se- 
lectivity. GC/MS  confirmation  should  be  per- 
formed on  all  fractions,  except  perhaps  the  purgea- 
ble halocarbon  fraction,  where  the  overall  confir- 
mation rate  was  86%.  See  also  W88-00491) 
(Geiger-PTT) 
W88-00420 


COOPERATIVE  QUALITY  ASSURANCE  PRO- 
GRAM FOR  MONITORING  CONTRACT  LAB- 
ORATORY PERFORMANCE, 

Stanford  Research  Inst.,  Menlo  Park,  CA. 

B.  A.  Kingsley,  C.  Gin,  W.  R.  Peifer,  D.  F. 

Stivers,  and  S.  H.  Allen. 

IN:  Advances  in  the  Identification  &  Analysis  of 

Organic    Pollutants   in   Water,    Volume   2,   Ann 

Arbor  Science,  Ann  Arbor,  MI.  1981.  Edited  by 

Lawrence  H.  Keith,  p  839-859,  13  fig,  8  tab,  14  ref. 

Descriptors:  'Pollutant  identification,  "Organic 
compounds,  "Quality  control,  "Organic  carbon, 
Mass  spectrometry,  Water  analysis,  Quantitative 
analysis,  Chromatography,  Gas  chromatography. 

A  scheme  was  devised  for  a  cooperative  quality 
assurance  program  for  monitoring  contract  labora- 
tory performance.  In  conjunction  with  a  U.S.  En- 
vironmental Protection  Agency  survey  of  commu- 
nity water  supplies,  1189  field  samples  were  ana- 
lyzed. Purgeable  organics  were  analyzed  using  the 
purge-and-trap  procedure  developed  by  Bellar  and 
Litchenburg  and  total  organic  carbon  was  ana- 
lyzed by  a  Dohrmann  DC-54  TOC  analyzer  with  a 
modified  sprayer.  A  five-part  quality  assurance 
protocol  was  used  to  monitor  and  evaluate  data. 
Reference  standards  analyzed  on  a  regular  basis 
allowed  monitoring  of  overall  performance  for  a 
broad  range  of  compounds  and  concentrations. 
Duplicate  analyses  permitted  monitoring  of  the 
precision  within  the  laboratory,  often  between  in- 
struments. Analysis  of  split  and  blind  samples  pro- 
vided valuable  interlaboratory  checks  of  the  accu- 
racy of  the  analytical  data.  Most  of  the  GC/MS 
confirmations  provided  a  high  degree  of  confi- 
dence in  the  identifications  made.  (See  also  W88- 
00406)  (Geiger-PTT) 
W88-O0421 


GLASS    CAPILLARY    GAS    CHROMATOGRA- 
PHIC/MASS     SPECTROMETRIC     ANALYSIS 
OF      ORGANIC      CONCENTRATES       FROM 
DRINKING  AND  ADVANCED  WASTE  TREAT- 
MENT WATERS, 
Hattellc  Columbus  Labs.,  OH. 
I)  (     K    I  .in,  K   O  Melton,  F.  C.  Kopfler,  and  S. 
V  La 


IN:  Advances  in  the  Identification  &  Analysis  of 
Organic  Pollutants  in  Water,  Volume  2,  Ann 
Arbor  Science,  Ann  Arbor,  MI.  1981.  Edited  by 
Lawrence  H.  Keith,  p  861-906,  1  fig,  6  tab,  11  ref. 

Descriptors:  "Organic  compounds,  "Pollutant 
identification,  "Mass  spectrometry,  "Gas  chroma- 
tography, "Drinking  water,  Wastewater  analysis, 
Water  analysis,  Separation  techniques,  Chromatog- 
raphy, Reverse  osmosis. 

Concentrations  of  large  quantities  of  drinking 
water  and  water  from  advanced  waste  treatment 
plants  were  analyzed  for  trace  level  organic  com- 
pounds. Of  the  16  concentrate  reported  here  15 
were  prepared  using  reverse  osmosis  (RO)  technol- 
ogy and  1  was  prepared  using  direct  XAD-2  ad- 
sorption with  diethyl  ether  elution.  Organic  acids 
and  bases  were  extractable  separately.  Neutral 
components  were  partitioned  on  silica  gel  with 
four-step  gradient  elutions.  The  extracted  bases 
were  combined  with  one  of  the  silica  gel  fractions, 
and  the  extracted  acids  were  derivatized  with  diaz- 
omethane  before  analysis.  Deuterated  internal 
standards  were  added  before  GC/MS  analysis.  In- 
formation relevant  to  each  identification  was  en- 
tered into  a  computerized  database.  In  general,  the 
compounds  found  in  highest  concentrations  were 
fatty  acids  and  related  compounds,  phthalates,  and 
polyglycol  compounds.  Results  also  indicated  that 
RO  concentration  may  not  be  effective  for  the 
recovery  of  relatively  small,  nonpolar  organic  spe- 
cies. However,  RO  did  not  present  the  artifact 
generation  problems  encountered  with  the  XAD-2 
adsorption/solvent  elution  method.  (See  also  W88- 
00406)  (Geiger-PTT) 
W88-00422 


APPLICATION  OF  ORGANIC  ANALYSIS  FOR 
EVALUATION  OF  GRANULAR  ACTIVATED 
CARBON  PERFORMANCE  IN  DRINKING 
WATER  TREATMENT, 
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OH. 
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Arbor  Science,  Ann  Arbor,  MI.  1981.  Edited  by 

Lawrence  H.  Keith,  p  907-940,  14  fig,  4  tab,  24  ref. 

Descriptors:  "Pollutant  identification,  "Drinking 
water,  "Activated  carbon,  "Performance  evalua- 
tion, "Organic  compounds,  Water  treatment,  Mass 
spectrometry,  Gas  chromatography,  Organic 
carbon,  Hydrocarbons,  Water  analysis,  Adsorp- 
tion, Separation  techniques. 

Organic  analysis  was  applied  to  test  the  perform- 
ance of  granular  activated  carbon  (GAC)  acting  in 
two  modes  in  the  drinking  water  treatment  proc- 
ess: as  filter/adsorbers  in  sand  replacement  systems 
and  as  adsorbers  or  contactors  only  using  sand 
filters  prior  to  the  adsorption  process  (post-filtra- 
tion adsorption).  Samples  were  analyzed  for  total 
organic  carbon  (TOC)  using  the  Dohrmann  TOC 
system.  Three  analyses  were  conducted  for  pur- 
geable halogenated  organics:  instantaneous  trihalo- 
methanes  (THM),  simulated  distribution  THM,  and 
THM  formation  potential.  Response  profiles  from 
capillary  column  gas  chromatographic  analysis  of 
influent  and  effluent  samples  from  operating  GAC 
beds  were  used  to  qualitatively  judge  adsorber 
performance.  TOC  results  can  serve  as  an  operat- 
ing guide  at  a  given  location  if  proper  relationships 
can  be  established  with  TOC  levels  and  concentra- 
tions of  other  substances.  GAC  reduced  the  simu- 
lated distribution  THM  concentrations  and  organic 
halogen  levels,  but  the  performance  of  the  GAC 
system  varied  with  changing  influent  conditions. 
Other  drawbacks  of  the  organic  analysis  of  GAC 
performance  include  the  requirement  for  subjec- 
tive interpretation  of  some  outputs  and  difficulties 
in  managing  large  amounts  of  data.  (See  also  W88- 
00406)  (Geiger-PTT) 
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Descriptors:  "Chlorination,  "Organic  compounds, 
"Pollutant  identification,  "Separation  techniques, 
Chromatography,  Water  treatment,  Water  analy- 


The  chlorination  of  natural  water  is  responsible  for 
the  formation  of  trihalomethane  (THM)  and  diha- 
loacetonitriles  (DHAN).  A  liquid-liquid  extraction 
(LLE)  procedure  has  been  used  extensively  for 
THM  and  DHAN  analysis.  The  method  is  a  modi- 
fication of  that  developed  by  Henderson  et  al 
which  used  a  squalane-coated  Chromasorb  in  the 
column.  The  technique  was  applied  to  the  analysis 
of  THM  and  DHAN  in  spiked  water  samples  and 
chlorinated  natural  waters.  The  LLE  method 
avoids  elevated  temperature  in  the  presence  of 
water,  thus  minimizing  hydrolysis.  Since  pentane 
extracts  are  injected,  the  chromatography  occurs 
in  the  virtual  absence  of  water.  Use  of  a  10% 
squalane  column  does  not  degrade  the  DHAN. 
The  dechlorinating  agents  sodium  thiosulfate, 
sodium  sulfite,  and  ferrocyanide  reacted  with  the 
DHAN.  Candidate  precursors  for  DHAN  are  con- 
sidered to  be  certain  amino  acids,  polypeptides 
containing  the  corresponding  amino  acyl  groups  at 
the  N-terminus,  and  humic  and  fulvic  substances 
with  amino  acid  moieties  appended  to  the  ring 
system.  (See  also  W88-00406)  (Geiger-PTT) 
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OXIDATIVE  DEGRADATION  OF  AQUATIC 
HUMIC  MATERIAL, 
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Lawrence  H.  Keith,  p  979-999,  13  fig,  2  tab,  6  ref. 

Descriptors:  "Organic  acids,  "Pollutant  identifica- 
tion, "Gas  chromatography,  "Mass  spectrometry, 
"Chemical  degradation,  Water  analysis,  Organic 
compounds,  Humic  acid,  Fulvic  acid,  Degradation, 
Oxidation. 

Two  isolation  procedures  were  used  to  obtain 
humic  substances  from  Black  Lake,  North  Caroli- 
na. Lake  water  samples  were  filtered  through  a  10- 
micron  filter  and  acidified  to  pH  2  with  HC1  to 
precipitate  a  combined  humic-hymatomelanic  acid 
fraction  which  was  separated  by  settling  and  cen- 
trifugation.  An  alternate  method  involved  filtering 
of  samples  and  passing  the  acidified  sample 
through  a  column  of  XAD-8  polyacrylic  ester.  The 
humic  acid  (HA)  fraction  was  then  separated  from 
the  solution  as  before.  Amberlite  XAD-8  was  used 
in  gel  chromatography  to  help  characterize  the 
macromolecular  properties  of  the  ungraded  humic 
materials.  Both  HA  and  fulvic  acid  (FA)  obtained 
from  the  above  isolation  procedure  were  subjected 
to  chemical  degradation  studies.  Results  were 
monitored  by  GC/MS  analysis.  The  main  com- 
pounds identified  from  the  methylated  products  of 
an  exhaustive  permanganate  oxidation  of  HA  were 
straight  (and  some  branched)  chain  fatty  acid 
methyl  esters,  a  series  of  aliphatic  diesters  with 
terminal  carboxyl  groups  and  a  large  number  of 
one-ring  aromatic  esters.  Comparison  of  the  total 
ion  chromatogram  traces  obtained  from  the  excess 
permanganate  oxidation  of  the  new  preparation  of 
HA  and  FA  showed  a  similar  distribution  of  prod- 
uct types,  between  low-molecular- weight  oxida- 
tion products,  other  aliphatics  and  aromatics,  but 
there  were  notable  differences  in  the  relative  pro- 
portions of  certain  individual  components.  (See 
also  W88-00406)  (Geiger-PTT) 
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LEVELS  OF  POLYCHLORINATED  BIPHEN- 
YLS  IN  THE  FORT  EDWARD,  NEW  YORK, 
WATER  SYSTEM, 

Rensselaer  Polytechnic  Inst.,  Troy,  NY. 
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Lawrence  H.  Keith,  p  1001-1015,  3  fig,  4  tab,  25 
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Descriptors:  'Fate  of  pollutants,  'Pollutant  identi- 
fication, 'Polychlorinated  biphenyls,  'Bottom 
sediments,  'Aquatic  animals,  Water  pollution 
sources.  Gas  chromatography,  Mass  spectrometry, 
Sediments,  Reservoirs,  Macroinvertebrates,  Bioac- 
cumulation. 

Samples  of  water,  sediments,  aquatic  vertebrates, 
macroinvertebrates,  and  algae  were  collected  from 
the  Fort  Edward  water  system  and  analyzed  for 
levels  of  polychlorinated  biphenyls  (PCBs)  by  a 
gas  chromatography /mass  spectrometry  technique. 
PCBs  in  rainfall  at  the  reservoir  were  also  meas- 
ured. Only  Aroclor  1016  and  1254  were  detected 
in  the  samples.  The  total  PCB  level  was  relatively 
uniform  throughout  the  reservoirs  and  the  distribu- 
tion system  and  PCB  levels  ranged  from  less  than 
the  detection  limit  of  12  nanograms/L  to  160  nano- 
grams/!.. In  the  30-day  composite  rain  sample,  the 
Aroclor  1016  level  was  1300  nanograms/L.  About 
t  vo-thirds  of  the  soil  and  sediment  samples  were 
contaminated  with  PCBs,  but  the  level  of  contami- 
nation varied  greatly  according  to  sample  site.  In 
general,  the  biota  exhibited  much  higher  PCB 
levels  than  did  the  surrounding  water  or  sediment. 
Most  of  this  was  in  the  form  of  Aroclor  1254.  PCB 
levels  were  highest  in  the  macroinvertebrates  that 
inhabited  the  bottom  sediments,  which  contained 
greater  concentrations  of  PCBs  than  did  water. 
(See  also  W88-00406)  (Geiger-PTT) 
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INDUSTRIAL  ORGANIC  COMPOUNDS  IN 
THE  NIAGARA  RIVER  WATERSHED, 
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Descriptors:  'Pollutant  identification,  'Fate  of  pol- 
lutants, 'Water  pollution  sources,  'Organic  com- 
pounds, 'Industrial  wastes,  Pesticides,  Polychlori- 
nated biphenyls,  Sediments,  Gas  chromatography, 
Mass  spectrometry,  Water  analysis,  Rivers. 

Water  and  sediment  samples  collected  from  the 
Niagara  River  were  analyzed  for  industrial  organic 
compounds  by  gas  chromatography/mass  spec- 
trometry (GC/MS).  Chlorinated  benzenes  and  to- 
luenes were  found  in  almost  all  samples  with  the 
highest  concentrations  in  the  102nd  Street  bay 
area.  Mono-,  di-,  and  trichlorobenzenes  were  found 
in  water  from  Bloody  Run  Creek  and  Gill  Creek. 
Traces  of  chlorinated  benzenes  were  also  detected 
in  Niagara  River  water.  Tetra-,  penta-,  and  hexach- 
lorobenzenes  are  probably  by-products  of  trichlor- 
obenzene  production.  BHC,  dichlorophenol,  and 
trichlorophenol  were  dumped  in  large  amounts 
and  were  generally  present  in  the  sediment  and 
water  samples.  Chloronaphthalenes,  dodecanol  and 
other  alcohols,  and  dodecanethiol  were  detected  in 
a  heavily  contaminated  area  of  the  102nd  Street 
bay.  Mirex  and  another  derivative  of  hexachloro- 
cylopentadiene  were  found  in  sediment  of  Bloody 
Run  Creek.  Chloranthracenes  or  chlorophenath- 
renes  were  found  in  both  102nd  Street  bay  and 
Bloody  Run  Creek  sediments.  Unusual  cyclohex- 
ane  derivatives  were  also  detected  in  102nd  Street 
bay.  PCBs  and  phenothiazine  were  found  in  Gill 
Creek.  (See  also  W88-00406)  (Geiger-PTT) 
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Descriptors:  'Pollutant  identification,  'Organic 
compounds,  'Chlorinated  hydrocarbons,  'Bleach- 
ing wastes,  'Pulp  and  paper  industry,  Organic 
matter,  Chloroform,  Industrial  wastes,  Mass  spec- 
trometry, Separation  techniques,  Wastewater  anal- 
ysis, Gas  chromatography. 

This  chapter  reports  on  the  characterization  and 
determination  of  chlorinated  organic  matter  of 
high  and  low  relative  molecular  weight  (mol  wt)  in 
spent  bleach  liquors  (SBL)  from  a  conventional 
bleaching  process  in  relation  to  total  organically 
bound  chlorine  (TOC1).  The  SBL  were  divided 
into  four  groups  of  chlorinated  organics:  high-  mol 
wt  (>1000),  ether  extractable  (mol  wt  <1000), 
extremely  volatile  (mol  wt  <500),  and  water  solu- 
ble (mol  wt  <1000).  Chlorination-stage  SBL  ex- 
hibited the  highest  concentration  of  chlorinated 
organics  of  low  relative  molecular  mass  (mol  wt 
<  1000).  Chlorinated  organics  of  high  relative  mol 
wt  (>1000)  were  mainly  found  in  the  extraction 
stage  SBL.  Pulp  washing,  chlorine  concentration, 
and  pH  should  be  considered  if  the  concentration 
of  chlorinated  organics  of  low  relative  mol  wt  are 
to  be  reduced.  Of  the  TOC1  in  the  fraction  of  low 
relative  mol  wt  of  the  chlorination-stage  SBL, 
25%  consisted  of  relatively  lipophilic  chlorinated 
compounds.  The  major  extremely  volatile  chlorin- 
ated component  was  chloroform  which  was  at  its 
highest  levels  in  the  hypochlorite-stage  SBL.  (See 
also  W88-00406)  (Geiger-PTT) 
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NOVEL  GAS  CHROMATOGRAPHIC 
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Descriptors:  'Bleaching  wastes,  'Gas  chromatog- 
raphy, 'Phenols,  'Pulp  wastes,  'Pollutant  identifi- 
cation, Industrial  wastes.  Chlorinated  hydrocar- 
bons, Pulp  and  paper  industry,  Organic  com- 
pounds, Wastewater  analysis,  Separation  tech- 
niques. 

A  novel  method  was  developed  for  the  determina- 
tion of  chlorinated  phenolics  in  kraft  pulp  mill 
effluents  and  natural  waters  receiving  such 
wastewaters.  The  method  which  involves  capillary 
gas  chromatography  with  electron  capture  detec- 
tion eliminates  the  preisolation  step  by  forming  the 
acetate  derivatives  in  situ  after  buffering  of  the 
water  sample  with  potassium  carbonate.  This 
direct-acetylation  approach  provides  a  significant 
reduction  of  sample  manipulation  and  hence  a 
more  rapid  method  for  the  routine  determination 
of  chlorinated  phenolics  in  pulp  mill  effluents  and 
receiving  waters.  To  date,  only  the  3,4,5-trichloro- 
veratrole  species  has  been  found  by  GC  analysis. 
Most  of  the  chlorinated  phenolics  identified  in  the 
present  study  of  spent  chlorination  and  alkali  ex- 
traction liquors  from  the  bleaching  of  hard-  and 
softwood  kraft  pulp  can  be  grouped  into  essentially 
six  major  classes:  the  chlorophenols,  chloroguaia- 
cols,  chlorosyringols,  chlorovanillins,  chlorocate- 
chols,  and  the  chlorosyringealdehydes.  In  addition 
to  the  analysis  of  bleach  plant  effluents,  the  present 
method  was  applied  to  an  investigation  of  the 
effects  of  pulp  chlorination  conditions  on  the  for- 
mation of  chlorinated  phenolics  in  both  chlorina- 
tion and  extraction-stage  spent  bleaching  liquors, 
and  analyses  of  combined  mill  effluents  and  receiv- 
ing waters  of  kraft  pulp  mill  effluents.  (See  also 
W88-00406)  (Geiger-PTT) 
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Descriptors:  'Pollutant  identification,  'Bioassays, 
'Aquatic  insects,  'Resins,  'Pulp  wastes,  Separa- 
tion techniques,  Aquatic  animals,  Gas  chromatog- 
raphy, Mass  spectrometry,  Toxicity,  Organic  com- 
pounds, Water  pollution  effects. 

A  study  was  conducted  to  separate  and  identify  as 
many  as  possible  of  the  oxidized  resin  acids  in 
Douglas  fir  oleoresins  which  are  prevalent  in  pulp- 
ing wastes  and  to  measure  their  toxicity  to  aquatic 
life.  Air-dried  Douglas  fir  woodchips  were  ground 
to  a  coarse  wood-meal  in  a  Wiley  mill  and  were 
extracted  with  methanol  for  24-hr  in  all-glass  sohx- 
let  apparatus.  The  extract  was  methylated  with 
diazomethane  and  analyzed  by  gas  chromatogra- 
phy/mass spectrometry  (GC/MS)  for  the  presence 
of  oxidized  resin  acid  methyl  esters.  Identified 
compounds  in  the  resins  included  7-keto-dehydroa- 
bietic  acid  (DHA),  7-keto-15-hydroxy-DHA 
methyl  ester,  and  7  hydroxy-DHA.  These  com- 
pounds were  synthesized  and  used  in  static  bioas- 
says with  Daphnia  pulex.  The  toxicity  of  DHA 
was  also  tested  in  these  bioassays.  The  oxidized 
resin  acids,  especially  7-hydroxy-DHA,  had 
marked  surface  active  properties  in  aqueous  solu- 
tions. The  oxidized  forms  displayed  lower  toxici- 
ties to  Daphnia  than  DHA  itself.  (See  also  W88- 
00406)  (Geiger-PTT) 
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Descriptors:  'Water  pollution  effects,  'Pollutant 
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wastes,  Pulp  wastes,  Wastewater  analysis. 

Effluents  from  chlorine  bleacheries  were  separated 
by  extraction  into  polar  and  nonpolar  compounds. 
The  nonpolar  organics  were  extracted  with  cyclo- 
hexane,  concentrated  and  analyzed  by  glass  capil- 
lary gas  chromatography.  The  polar  constituents 
were  silylated  and  analyzed  by  GC/MS.  Mutage- 
nicity testing  of  halogenated  organics  in  spent 
bleach  liquors  was  carried  out  in  Salmonella  typhi- 
murium  TA98  and  TA100  and  in  cod,  flounder, 
perch,  roach,  burbot,  and  freshwater  herring  and 
bream.  Results  of  neutron  activation  analysis 
showed  that  sulfite  plants  discharge  about  equal 
amounts  of  nonpolar  and  polar  chlorinated  organic 
compounds,  while  sulfate  plant  effluents  contain 
relatively  less  nonpolar  and  more  polar  constitu- 
ents. In  sulfite  bleachery  effluents,  chlorinated 
cymene  and  calamenene  and  naphthalene  are 
among  the  main  constituents.  In  sulfate  bleachery 
effluents  chlorinated  thiophene  derivatives  are 
among  the  main  constituents.  Bleachery  effluents 
containing  chlorinated  compounds  displayed  muta- 
genicity which  was  reduced  by  metabolic  activa- 
tion and  alkaline  treatment.  While  the  accumulated 
polar  compounds  clear  fairly  rapidly  from  fish, 
little  is  known  about  the  metabolic  kinetics  and 
persistence  of  the  accumulated  nonpolar  com- 
pounds. (See  also  W88-00406)  (Geiger-PTT) 
W88-00431 


ANALYSIS  OF  TOXICITY  AND  BIODEGRA- 
DABILITY  OF  ORGANOCHLORINE  COM- 
POUNDS RELEASED  INTO  THE  ENVIRON- 
MENT IN  BLEACHING  EFFLUENTS  OF 
KRAFT  PUMPING, 
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Field  5— WATER  QUALITY  MANAGEMENT  AND  PROTECTION 


Group  5A — Identification  Of  Pollutants 


Helsinki  Univ.  (Finland).  Dept.  of  General  Micro- 
biology. 

M.  Salkinoja-Salonen,  M.  L.  Saxelin,  J.  Pere,  T. 
Jaakkola,  and  J.  Saarikoski. 

IN:  Advances  in  the  Identification  &  Analysis  of 
Organic  Pollutants  in  Water,  Volume  2,  Ann 
Arbor  Science,  Ann  Arbor,  MI.  1981.  Edited  by 
Lawrence  H.  Keith,  p  1131-1164,  14  fig,  7  tab,  32 
ref. 

Descriptors:  *Pollutant  identification,  •Chlorinat- 
ed hydrocarbons,  'Water  pollution  effects, 
•Bleaching  wastes,  *Pulp  wastes,  Organic  com- 
pounds, Biodegradation,  Industrial  wastes,  Phen- 
ols, Toxicity,  Fish,  Aquatic  insects,  Water  pollu- 
tion sources. 

The  analysis  of  organochlorine  compounds  found 
in  pulp  bleaching  wastes  and  their  biodegradability 
in  lakewater  sediments  and  their  toxicity  to  bacte- 
ria, daphnids  and  fish  were  examined  in  laboratory 
tests.  Chlorophenols,  guaiacols  and  catechols  were 
extracted  from  spent  bleach  liquor  and  lakewater 
samples,  ethylated  in  diazoethane  and  analyzed  by 
gas-liquid  chromatography.  Spent  liquors  con- 
tained 2-8  grams  of  chlorinated  organic  com- 
pounds/cu  m  of  wastewater.  The  toxicity  of  chlor- 
inated phenols  to  fish  and  Daphnia  increased  with 
the  degree  of  chlorination.  The  toxicity  of  bleach- 
ing effluents  resides  in  the  low  molecular  weight 
compounds.  Chlorophenolic  compounds  of  bleach- 
ing origin  were  found  in  lakewater  and  benthic 
sediment  samples  from  up  to  several  kilometers 
from  the  pulp  mills.  Chlorophenolic  compounds  in 
a  Finnish  lake  ecosystem  were  found  recalcitrant 
to  degradation.  Kraft  bleaching  effluents  can  be 
treated  biologically  to  remove  BOD,  toxicity, 
chlorophenolic  compounds  and  mutagenicity  in  a 
biological  reactor  consisting  of  an  anaerobic  fluid- 
ized  bed  reactor  and  an  aerobic  trickling  filter. 
(See  also  W88-00406)  (Geiger-PTT) 
W88-00432 


CONSENSUS  VOLUNTARY  REFERENCE 
COMPOUNDS  FOR  ORGANIC  WATER  POL- 
LUTANTS, 

American  Chemical  Society,  Washington,  DC. 
L.  H.  Keith. 

IN:  Advances  in  the  Identification  &  Analysis  of 
Organic  Pollutants  in  Water,  Volume  2,  Ann 
Arbor  Science,  Ann  Arbor,  MI.  1981.  Edited  by 
Lawrence  H.  Keith,  p  1165-1170,  2  tab. 

Descriptors:  *Pollutant  identification,  'Data  acqui- 
sition, *Hydrologic  data  collections,  'Organic 
compounds,  Sampling,  Water  analysis,  Toxicity. 

At  the  1975  meeting  of  the  Chemical  Congress  of 
the  North  American  Continent,  it  was  suggested 
that  a  council  be  organized  to  establish  a  consensus 
voluntary  system  that  could  be  used  easily  as  a 
basis  for  establishing  references  against  which  vari- 
ations or  improvements  in  analytical  methodology 
for  organic  water  pollutants  could  be  compared. 
This  objective  was  met  by  convening  an  interna- 
tional panel  of  environmental  chemists  who  chose 
by  consensus  a  list  of  model  reference  compounds. 
In  1979,  panel  members  of  the  Pacific  Conference 
in  Honolulu  nominated  chemicals  as  consensus  vol- 
untary reference  compounds  (CVRC).  Some 
chosen  compounds  are  toxic,  and  some  are  known 
or  suspected  mutagens  or  carcinogens.  The  CVRC 
list  should  prove  useful  to  environmental  chemists 
in  providing  a  reference  for  sampling,  sample  han- 
dling, and  preparation  before  instrumental  analysis. 
(See  also  W88-00406)  (Geiger-PTT) 
W88-00433 


SURVEY  OF  PROCEDURES  FOR  DETERMIN- 
ING VOLATILE  ORGANICS  IN  WATER, 

Monsanto  Co.,  St.  Louis,  MO. 

J.  P.  Mieure. 

IN:  Chemistry  in  Water  Reuse:  Volume  2.  Ann 

Arbor  Science,  Ann  Arbor,  MI.  1981.  p  3-16,  4  fig, 

5  tab,  19  ref. 

Descriptors:  'Pollutant  identification,  'Water  anal- 
ysis, 'Organic  compounds,  Headspace  analysis, 
Chlorinated  hydrocarbons,  Volatility,  Activated 
carbon,  Adsorption,  Purge  and  trap  method, 
Liquid/liquid  extraction.  Distillation  Dialysis, 
Membrane  processes. 


Static  headspace  sampling  is  a  convenient  way  to 
isolate  and  concentrate  many  volatile  organics  for 
gas  chromatographic  analysis.  Detection  limits 
range  from  sub-  to  mid-microgram/liter  concentra- 
tions, depending  on  the  compound  and  on  the 
detector.  Nonvolatile  contaminants  are  excluded 
from  the  measuring  system.  Purge  and  trap  sam- 
pling offers  all  the  above  advantages,  plus  1-2 
orders  of  magnitude  more  sensitivity.  Foaming 
may  be  a  problem  with  this  technique.  Solid  sor- 
bents  have  been  shown  to  be  effective  collection 
media  for  selected  compounds,  but  the  general 
usage  for  concentrations  below  50  micrograms/L 
needs  to  be  verified.  Liquid/liquid  extraction  is 
especially  useful  for  compounds  for  which  specific 
detectors  are  available.  Round  robin  testing 
showed  precision  to  be  better  than  with  the  purge 
and  trap  technique.  However,  sample  cleanup  is 
minimal,  so  removal  of  interferences  is  unlikely. 
Distillation  appears  to  be  an  effective  way  to  con- 
centrate water-soluble,  volatile  organics.  These 
compounds  are  difficult  to  measure  with  the  other 
techniques.  Semipermeable  membranes  have  not 
been  widely  used  for  isolation  of  volatile  organics. 
However,  rapid  analyses  are  possible  when  used  as 
an  elective  introduction  device  for  a  mass  spec- 
trometer. (See  also  W88-00434)  (Author's  abstract) 
W88-00435 


DEVELOPMENT  OF  A  VOLATILE  ORGANIC 
ANALYSIS  TECHNIQUE  FOR  THE  ORANGE- 
LOS  ANGELES  COUNTY  REUSE  STUDY, 

Southern  California  Metropolitan  Water  District, 

Los  Angeles. 

S.  W.  Krasner,  C.  J.  Hwang,  R.  S.  Cohen,  and  M. 

J.  McGuire. 

IN:  Chemistry  in  Water  Reuse:  Volume  2,  Ann 

Arbor  Science,  Ann  Arbor,  MI.  1981.  p  17-31,  4 

fig,  5  tab,  19  ref. 

Descriptors:  'Pollutant  identification,  'Water  anal- 
ysis, 'Organic  compounds,  Chlorinated  hydrocar- 
bons, Chromatography,  Gas  chromatography, 
Mass  spectrometry,  Aromatic  compounds. 

A  volatile  organic  analysis  technique  has  been 
developed  and  tested  in  several  trace  organic  appli- 
cations in  the  Orange-Los  Angeles  reuse  study. 
After  purging  the  volatile  organics  from  the  spiked 
sample,  they  are  collected  in  a  Tenax/Chromosorb 
102  trap.  A  hot-air  gun  provides  heat  for  desorp- 
tion  from  the  column.  Desorbed  organics  enter  the 
computerized  gas  chromatography/mass  spec- 
trometry system  for  characterization.  The  tech- 
nique can  detect  27  purgeable  organic  compounds 
with  sensitivities  on  the  order  of  subpart  per  bil- 
lion. Compounds  include  vinyl  chloride,  methylene 
chloride,  dichloroethanes,  chloroform,  carbon  tet- 
rachloride, benzene,  trichloroethene,  trichloroeth- 
ane,  toluene,  tetrachloroethene,  chlorobenzene, 
bromoform,  dichlorobenzenes,  and  bromochloro 
compounds.  (See  also  W88-00434)  (Cassar-PTT) 
W88-00436 


TRACE    ORGANIC    SUBSTANCES    IN    THE 
RIVER  LEE, 

Water  Research  Centre,  Stevenage  (England). 
For  primary  bibliographic  entry  see  Field  5B. 
W88-00438 


MEASUREMENT  OF  TOTAL  ORGANIC  HA- 

LIDES   (TOX)   AND   PURGEABLE   ORGANIC 

HALIDES  (POX)  IN  WATER  USING  CARBON 

ADSORPTION    AND    MICROCOULOMETRIC 

DETERMINATION, 

Envirotech  Corp.,  Santa  Clara,  CA.   Dohrmann 

Div. 

Y.  Takahashi,  R.  T.  Moore,  and  R.  J.  Joyce. 

IN:  Chemistry  in  Water  Reuse:  Volume  2.  Ann 

Arbor  Science,  Ann  Arbor,  MI.  1981.  p  127-146,  4 

fig,  9  tab,  21  ref. 

Descriptors:  'Pollutant  identification,  'Chlorine 
compounds,  'Bromine  compounds,  'Organic  com- 
pounds, 'Water  analysis,  Activated  carbon,  Ad- 
sorption, Halides,  Organic  carbon,  Drinking  water, 
Disinfection. 

A  method  for  determining  TOX  in  water  down  to 
the  3-microgram  C/L  level  using  carbon  adsorp- 


tion/microcoulometric  detection  was  developed. 
A  method  for  determining  POX  in  water  at  the 
same  concentration  levels  using  constant  tempera- 
ture purging  and  the  microcoulometric  detection 
was  also  developed.  Carefully  selected,  coal-based 
granular  activated  carbon  was  satisfactory  in  terms 
of  adsorption  efficiency,  halogenated  background 
and  inorganic  halide  rejection  ratio.  Application  of 
these  methods  to  raw  and  chlorinated  drinking 
water  showed  that  nonpurgeable  FOX  concentra- 
tions are  significantly  higher  than  POX  concentra- 
tions. Furthermore,  most  of  the  halogenated  organ- 
ics in  these  samples  were  reliably  adsorbed  on  the 
granular  activated  carbon.  Application  also 
showed  that  disinfection  with  C102  and  ozone 
produces  very  little  TOX.  (See  also  W88-00434) 
(Author's  abstract) 
W88-00441 


HIGH-PERFORMANCE  MACROPOROUS 

RESIN  CONCENTRATION  SYSTEM  FOR 
TRACE  ORGANIC  RESIDUES  IN  WATER, 

Los  Angeles  County  Sanitation  Districts,  Whittier, 

CA. 

R.  B.  Baird,  C.  A.  Jacks,  R.  L.  Jenkins,  J.  P.  Gute, 

and  L.  Neisess. 

IN:  Chemistry  in  Water  Reuse:  Volume  2.  Ann 

Arbor  Science,  Ann  Arbor,  MI.  1981.  p  149-169,  6 

fig,  7  tab,  32  ref. 

Descriptors:  'Pollutant  identification,  'Water  anal- 
ysis, 'Mutagens,  'Resins,  'Organic  compounds, 
Trace  levels,  Chromatography,  Bioassay, 
Wastewater  analysis,  Adsorption,  Reclaimed 
water,  Pesticides,  Chlorinated  hydrocarbons,  Car- 
cinogens, Organic  carbon. 

A  high-performance,  high-volume  trace  organics 
concentration  system  was  developed  which  yields 
a  sufficient  mass  of  residue  for  performance  of  a 
battery  of  bioassay  and  chemical  characterizations. 
Using  a  series  of  different  ionic  and  nonionic  ma- 
croporous  resins  as  microparticulate  column  pack- 
ings, organic  carbon  removals  from  reclaimed 
waters  up  to  90%  were  demonstrated.  Evaluations 
indicated  that  this  system,  functioning  as  a  repre- 
sentative mixture  of  the  mutagenic  materials 
present  in  reclaimed  drinking  waters.  The  yield  of 
the  system  provides  a  relative  sensitivity  in  the 
mutagen  assay  of  30  and  160  revertants/L  for 
tester  strains  TA98  and  TA100,  respectively.  The 
system  is  also  capable  of  yielding  satisfactory  quan- 
titative data  for  selected  target  organic  com- 
pounds, providing  that  suitable  internal  system 
standards  are  employed  for  each  sample.  (See  also 
W88-00434)  (Author's  abstract) 
W88-00442 


RECOVERY  OF  MUTAGENS  FROM  WATER 
BY  THE  PARFATT/DISTILLATION  METHOD, 

Illinois  Univ.  at  Urbana-Champaign.  Inst,  for  Envi- 
ronmental Studies. 
J.  B.  Johnston,  and  M.  K.  Verdeyen. 
IN:  Chemistry  in  Water  Reuse:  Volume  2.  Ann 
Arbor  Science,  Ann  Arbor,  MI.  1981.  p  171-190,  4 
fig,  7  tab,  27  ref.  Contract  Nos.  5-057-111  and 
3973A,  2-6. 

Descriptors:  'Pollutant  identification,  'Mutagens, 
•Water  analysis,  Parfait  column,  Adsorption,  Ion 
exchange  resins,  Distillation,  Benzo(a)pyrene,  Eth- 
idium  bromide,  Nitroquinoline  oxide,  Sodium 
azide,  Bioassay. 

The  parfait  column  was  tested  as  a  method  for 
recovering  mutagens,  especially  the  poorly  volatile 
and  highly  water-soluble  compounds.  The  column 
was  made  with  a  series  of  ion  exchange  resin  beds, 
layered  in  a  single  column  and  separated  with 
washers.  Two  sets  of  experiments  were  run:  (1) 
recovery  of  mutagens  added  to  laboratory  deion- 
ized  water  and  (2)  recovery  of  mutagens  from 
environmental  surface  waters  both  nonspiked  and 
spiked  with  mutagens.  The  samples  passed  through 
a  cation  exchange  resin,  then  an  anion  exchange 
resin  to  remove  metal  ions,  then  through  a  silica 
gel  to  remove  debris  and  adsorb  highly  water- 
insoluble  organic  compounds.  Effluent  from  the 
column  and  the  individual  fractions  collected  on 
the  resins  and  adsorbent  were  vacuum  distilled. 
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The  resulting  fractions  were  bioassayed  using  the 
Ames  test.  Recoveries  varied  considerably.  High- 
est recoveries  were  obtained  using  benzo(a)pyrene 
(about  70%).  Other  added  mutagens  were  recov- 
ered to  a  lesser  degree:  ethidium  bromide  (22% 
and  37%),  4-nitroquinoline-l -oxide  (zero  and 
52%),  2-(2-furyl)-3-(5-nitro-2-furyl)  acrylamide 
(2.8%  to  9.9%),  and  sodium  azide  (none  detected). 
(See  also  W88-00434)  (Cassar-PTT) 
W88-O0443 


CONCENTRATION  OF  ORGANICS  FOR  TOX- 
ICITY TESTING  USING  MEMBRANE  PROC- 
ESSES, 

J.  K.  Smith,  S.  C.  Lynch,  and  F.  C.  Kopfler. 
IN:  Chemistry  in  Water  Reuse:  Volume  2.  Ann 
Arbor  Science,  Ann  Arbor,  MI.  1981.  p  191-203,  5 
fig,  8  tab,  12  ref. 

Descriptors:  'Pollutant  identification,  'Membrane 
processes,  'Water  analysis,  'Toxicity,  'Organic 
compounds,  Reverse  osmosis,  Donnan  dialysis,  Di- 
alysis. 

Two  membrane  processes,  reverse  osmosis  and 
Donnan  dialysis,  have  been  developed  for  field 
processing  of  water  to  obtain  enriched  organic 
contaminant  samples  for  in  vitro  and  long-term  in 
vivo  toxicological  studies.  A  review  of  theory  of 
the  processes  demonstrates  that  a  representative 
sample  can  be  obtained  at  good  recovery  levels. 
Selection  of  membranes  and  materials  of  construc- 
tion are  critical  to  maximizing  recovery.  The  two 
key  factors  in  selection  of  materials  are  adsorption 
of  organics  and  membrane  rejection.  Proper  selec- 
tion and  sizing  of  the  reverse  osmosis  and  Donnan 
unit  operation  allows  the  concentration  to  proceed 
to  100-lOOOX  while  controlling  the  inorganic  ion 
concentration  below  precipitation  levels.  More 
than  30  field  concentrations  have  been  performed 
providing  samples  for  analytical  and  toxicological 
studies.  (See  also  W88-00434)  (Author's  abstract) 
W88-00444 


APPLICATION  OF  THERMAL  DESORPTION- 
GAS  CHROMATQGRAPHY/MASS  SPEC- 
TROMETRY TO  MONITOR  DYNAMIC  AD- 
SORPTION IN  ACTIVATED  CARBON, 

New  York  State  Dept.  of  Health,  Albany.  Div.  of 

Labs,  and  Research. 

K.  Alben,  and  E.  Shpirt. 

IN:  Chemistry  in  Water  Reuse:  Volume  2.  Ann 

Arbor  Science,  Ann  Arbor,  MI.  1981.  p  269-284,  9 

fig,  1  tab,  19  ref. 

Descriptors:  'Pollutant  identification,  'Water 
treatment,  'Activated  carbon,  'Adsorption,  'Or- 
ganic compounds,  Water  analysis,  Wastewater 
analysis,  Monitoring,  Thermal  desorption,  Chro- 
matography, Gas  chromatography,  Mass  spec- 
trometry. 

Analysis  of  granular  activated  carbon  by  thermal 
desorption-gas  chromatography/mass  spectrome- 
try produced  two  types  of  data  useful  for  monitor- 
ing activated  carbon  systems.  (1)  Base  peak  mass 
spectrometry  profiles  improved  the  specificity  of 
sample  fingerprints  compared  to  the  flame  ioniza- 
tion detector.  Samples  from  a  wastewater  treat- 
ment plant  contained  a  wide  variety  of  volatile 
synthetic  organic  compounds.  It  is  likely  that  base 
peak  profiles  could  be  obtained  for  these  com- 
pounds by  thermal  desorption  gas  chromatogra- 
phy/mass spectrometry  of  activated  carbon  from  a 
municipal  treatment  plant.  (2)  Mass  transfer  pro- 
files revealed  the  occurrence  of  dynamic  adsorp- 
tion processes,  including  saturation,  competition, 
and  displacement.  Analysis  of  samples  from  a 
water  treatment  plant  showed  that  sections  of  the 
activated  carbon  system  were  generally  saturated 
with  chloroform.  Less  volatile  organics  accumulat- 
ed at  the  inlet  of  the  activated  carbon  system, 
indicating  that  they  had  not  achieved  saturation. 
The  data  suggested  that  the  less  volatile  com- 
pounds had  displaced  chloroform  (or  substances 
that  thermally  decompose  to  form  chloroform) 
from  the  activated  carbon.  Similar  information  can 
be  obtained  by  analyzing  water  samples  taken  from 
representative  points  throughout  the  activated 
carbon  system.  (See  also  W88-0O434)  (Cassar-PTT) 
W88-00447 


CHARACTERIZATION  OF  UNCLASSIFIED 
NONFERMENTATIVE  GRAM  NEGATIVE 
BACTERIA  IN  DRINKING  WATER, 

Municipal  Environmental  Research  Lab.,  Cincin- 
nati, OH.  Drinking  Water  Research  Div. 
D.  F.  Spino. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  PB83-152165. 
Price  codes:  A03  in  paper  copy,  A01  in  microfiche. 
EPA-600/D-83-003,  1983.  25  p,  2  fig,  13  tab,  15  ref. 

Descriptors:  'Bacteria,  'Water  analysis,  Water 
pollution,  Drinking  water,  Public  health  aspects, 
Toxicity,  Potable  water. 

The  group  of  bacteria  most  frequently  found  in 
water  distribution  systems  consists  of  nonfermenta- 
tive  gram  negative  rods.  Only  a  small  percentage 
of  these  bacteria  are  identifiable  using  commercial- 
ly prepared  kits  or  other  identification  keys  be- 
cause many  isolates  fail  to  grow  in  conventional 
media  used  for  biochemical  characterization.  In 
this  study,  modified  base  media  were  developed 
and  used  with  specific  substrates  to  detect  enzy- 
matic activity.  The  use  of  the  modified  base  media 
combined  with  a  lower  incubation  temperature 
allowed  expression  of  increased  enzymatic  activity 
by  many  of  the  organisms.  Although  this  permitted 
the  characterization  of  the  majority  of  these  orga- 
nisms, exact  identification  was  unsuccessful  since 
these  organisms  do  not  fit  descriptions  of  known 
species  found  in  current  taxonomic  schema.  (Au- 
thor's abstract) 
W88-00480 


WATER  QUALITY  OF  CISTERN  WATER  IN 
ST.  THOMAS,  U.S.V.I.,  A  PRELIMINARY 
SURVEY;  B.  MICROBIAL  ANALYSIS  AND 
MAJOR  ION  COMPOSITION, 

Caribbean  Research  Inst.,  St.  Thomas,  VI. 
F.  Rinehart,  P.  Hoffman,  M.  J.  Canoy,  and  A. 
Knudsen. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  PB87-205753/ 
AS.  Price  codes:  A04  in  paper  copy,  A01  in  micro- 
fiche. Technical  Report  No.  15,  Sept.  1983.  51  p,  2 
fig,  6  tab,  15  ref.  Project  No.  OWRT  A-OlO-VI(l). 

Descriptors:  'Cistern  water,  'Virgin  Islands,  Mi- 
crobial water  standards,  Water  quality,  Drinking 
water  standards,  Salmonella,  Streptococcus,  Coli- 
forms,  St.  Thomas. 

Studies  were  conducted  in  two  phases  to  investi- 
gate the  scope  and  nature  of  ionic  and  microbial 
contamination  of  domestic  cisterns  in  the  U.S. V.I. 
The  majority  of  130  cisterns  did  not  meet  minimum 
U.S.  microbial  drinking  water  standards.  Over 
90%,  whether  or  not  they  met  coliform  standards, 
were  heavily  contaminated.  Common,  potentially 
pathogenic,  bacteria  were  Streptococcus  faecalis, 
Klebshiella  spp.,  Proteus  spp,  Shigella  spp.,  and 
Salmonella  spp.  The  water  was  examined  for  total 
dissolved  solids  and  10  metals.  In  all  cases  the 
water  met  the  minimum  standards  for  dissolved 
solids  and  heavy  metals.  (Canoy-Caribbean  Res. 
Inst.) 
W88-00536 


NIWR  INTERLABORATORY  COMPARISON 
STUDY  NO.  80/C:  DETERMINATION  OF 
TRACE  METALS  IN  SEWAGE  SLUDGE,  EVAL- 
UATION OF  RESULTS, 

National  Inst,  for  Water  Research,  Pretoria  (South 

Africa). 

R.  Smith. 

Research  Report  No.  395,  1981.  33  p,  9  fig,  5  tab, 

21  ref,  3  append. 

Descriptors:  'South  Africa,  'Sewage  sludge, 
'Sludge  analysis,  'Trace  elements,  Aluminum, 
Cadmium,  Chromium,  Copper,  Iron,  Lead,  Manga- 
nese, Nickel,  Zinc,  Atomic  absorption  spectropho- 
tometry, Heavy  metals,  Trace  metals. 

This  study  forms  part  of  the  NIWR's  series  of 
interlaboratory  comparison  studies  involving 
southern  African  laboratories  engaged  in  water 
and  wastewater  analysis,  and  is  concerned  with  the 
analysis  by  20  laboratories  of  two  samples  of  dried 
sewage  sludge  for  aluminum,  cadmium,  chromium, 


copper,  iron,  lead,  manganese,  nickel,  and  zinc. 
The  results  obtained  are  evaluated  and  discussed, 
along  with  some  of  the  advantages  and  disadvan- 
tages of  various  sample  pretreatment  techniques. 
The  mean  values  of  the  results  obtained  using  the 
U.S.  EPA's  recommended  sample  pretreatment 
procedure  were  found  to  be  in  good  agreement 
with  those  obtained  using  a  wide  variety  of  other 
sample  pretreatment  techniques,  with  the  excep- 
tion of  those  for  aluminum.  More  drastic  pretreat- 
ment, in  the  form  of  fusion  or  a  more  vigorous 
digestion  procedure,  is  advisable  for  complete  ex- 
traction of  this  metal.  Most  of  the  laboratories 
employed  flame  atomic  absorption  spectrophoto- 
metry for  the  analysis.  The  use  of  suitable  interfer- 
ence suppressants  and,  in  certain  cases,  background 
correction,  was  recommended  with  this  method. 
(Author's  abstract) 
W88-00622 


CHEMICAL  ANALYSIS  SUPPORT:  LIMITED 
ANALYSIS  OF  BRISTOL,  RHODE  ISLAND 
WELL  WATER  SAMPLES, 

Little  (Arthur  D.),  Inc.,  Cambridge,  MA. 

K.  Beltis,  C.  Jones,  and  L.  Sadowski. 

Available  from  the  National  Technical  Information 

Service,  Springfield,  VA  22161,  as  ADA-120836. 

Price  codes:  A04  in  paper  copy,  A01  in  microfiche. 

Report    DRXTH-TE-CR-2135,    September    1982. 

Final  Task  Report.  63  p,  1  tab,  3  ref,  3  append. 

Descriptors:  'Chemical  analysis,  'Well  water, 
'Groundwater  pollution,  Bristol,  Rhode  Island, 
Priority  pollutants,  Pesticides,  1,1-Dimethylhydra- 


In  order  to  assess  possible  contamination  of  well 
water  in  Bristol,  Rhode  Island,  field  samples  were 
collected  and  analyzed  for  volatile,  acid,  base- 
neutral  and  pesticide  priority  pollutants.  In  addi- 
tion, experiments  were  conducted  to  develop  and 
analytical  method  for  1,1-dimethylhydrazine.  Sam- 
ples for  the  volatile  organic  analysis  were  analyzed 
directly  by  the  purge  and  trap  method.  Acid  and 
base-neutral  analyses  were  conducted  after  extrac- 
tion with  methylene  chloride.  Analyses  of  samples 
for  pesticide  priority  pollutants  were  conducted 
following  extraction  with  15%  methylene  chloride 
in  hexane.  None  of  these  pollutants  were  detected 
above  the  detection  limits  determined  from  quality 
control  samples.  Furthermore,  no  satisfactory 
method  was  found  for  the  detection  of  1,1-dimeth- 
ylhydrazine. (Halterman-PTT) 
W88-0O652 


NIWR  INTERLABORATORY  COMPARISON 
STUDY  NO.  80/B:  DETERMINATION  OF 
TRACE  METALS;  EVALUATION  OF  RESULTS, 

National  Inst,  for  Water  Research,  Pretoria  (South 

Africa). 

R.  Smith. 

CSIR  Research  Report  No.  394,  1981.  26  p,  10  fig, 

6  tab,  14  ref,  2  append. 

Descriptors:  'Chemical  analysis,  'Metals,  'Trace 
metals,  'Trace  elements,  'Heavy  metal  determina- 
tion, 'Water  analysis,  Cadmium,  Chromium, 
Copper,  Iron,  Lead,  Manganese,  Zinc,  Arsenic, 
Selenium,  Mercury,  Atomic  adsorption  spectro- 
photometry. 

In  order  to  determine  and  compare  their  accuracy 
of  analytical  capabilities,  28  southern  African 
wastewater  analysis  laboratories  were  supplied,  for 
analysis,  water  samples  with  known  concentrations 
of  various  trace  metals,  including  cadmium,  lead, 
chromium,  manganese,  copper,  zinc,  iron,  arsenic, 
selenium  and  mercury.  Twenty-seven  laboratories 
analyzed  the  samples  using  atomic  spectrophoto- 
metry methods  and  one  laboratory  used  inductive- 
ly-coupled plasma  optical  emission  spectroscopy 
(ICP).  The  most  reliable  methods  of  analyses  for 
cadmium,  chromium,  copper,  iron,  lead,  manga- 
nese, and  zinc  were  obtained  by  concentrating 
samples  prior  to  determination  by  direct  flame 
adsorption.  The  excellent  results  obtained  by  ICP 
indicate  the  value  of  this  new,  but  as  yet  relatively 
expensive,  technique  for  trace  element  determina- 
tion. A  fairly  wide  spread  of  values  was  obtained 
for  arsenic  and  selenium.  The  use  of  sodium  boro- 
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hydride  as  the  hydride  generant  for  arsenic  and 
selenium  analysis  is  recommended  over  the  use  of  a 
zinc  slurry.  All  labs  carrying  out  mercury  determi- 
nation used  the  cold  vapor  technique,  which  is 
recommended  for  the  determination  of  low  levels 
(0.2  micrograms/1  detection  limit)  of  mercury. 
Chelation/solvent  extraction  techniques  generally 
produced  the  largest  level  of  error.  (Halterman- 
PTT) 
W88-00664 


FREQUENCY  ANALYSIS  OF  PESTICIDE  CON- 
CENTRATIONS FOR  RISK  ASSESSMENT 
(FRANCO  MODEL), 

Battelle  Pacific  Northwest  Labs.,  Richland,  WA. 
A.  R.  Olsen,  and  S.  E.  Wise. 
Report  EPA-600/3-82-044,  August  1982.  Environ- 
mental Research  Laboratory,  Athens,  GA.  116  p,  5 
fig,  4  tab,  2  ref,  3  append.  Contract  No.  68-03-2613. 

Descriptors:  *Computer  programs,  'Surface 
waters,  'Pesticides,  Agricultural  runoff,  Computer 
models,  Risks. 

A  method  was  developed  for  the  statistical  charac- 
terization of  the  occurrence  and  duration  of  pesti- 
cide concentrations  in  surface  waters  receiving 
runoff  from  agricultural  lands.  The  characteriza- 
tion bridges  the  gap  between  simulated  instream 
pesticide  modeling  and  the  risk  assessment  infor- 
mation available  from  laboratory  studies  on  aquatic 
biota.  A  computer  program  FRANCO  completes 
the  frequency  analysis  of  concentration  character- 
ization. The  documentation  is  part  of  the  Chemical 
Migration  and  Risk  Assessment  Methodology.  A 
case  study  of  the  Four  Mile  Creek  Watershed  is 
used  to  illustrate  the  application  of  the  Franco 
program.  FRANCO'S  input  procedure  requires  the 
user  to  select  the  concentrations  and  durations  to 
be  used  for  summarization  very  judiciously.  Ap- 
pendices contain  the  FRANCO  User's  Guide, 
FRANCO  program  Module  descriptions,  and 
FRANCO  Source  listing.  (Cutty-PTT) 
W88-00677 


WATER  ANALYSIS,  VOLUME  H:  INORGANIC 
SPECTES,  PART  2. 

Academic  Press,  Inc.,  Orlando,  FL.  1984.  405  p. 
Edited  by  Roger  A.  Minear  and  Lawrence  H. 
Keith. 

Descriptors:  'Pollutant  identification,  'Water  anal- 
ysis, 'Inorganic  compounds,  'Spectrometry,  Elec- 
trodes. 

The  theoretical  and  practical  aspects  of  determin- 
ing inorganic  species  in  water  are  described  in 
depth.  Molecular  absorption  spectroscopy  has  been 
largely  replaced  by  other  methods  except  for  de- 
termination of  phosphorus  and  nitrogen.  Atomic 
absorption  is  widely  used  for  metals  analysis.  Fla- 
meless  atomization  and  hydride  volatilization  tech- 
niques have  further  reduced  detection  limits.  In- 
ductively coupled  plasma  emission  is  featured  in 
the  discussion  on  atomic  emission  methods.  Molec- 
ular luminescence  (fluorescence,  phosphorescence, 
and  chemiluminescence),  more  commonly  used  in 
organic  analyses,  have  some  special  applications  in 
inorganic  analysis,  in  particular,  phosphate  and 
chromium  (3  +  ).  Spark-source  mass  spectrometry 
has  proved  useful  in  oxygen  isotope  studies  and 
other  applications.  Three  electrochemical  methods 
are  discussed:  ion-selective  electrodes,  amperomet- 
ric  analysis,  and  anodic  stripping.  (See  W88-00686 
thru  W88-O0693)  (Cassar-PTT) 
W88-00685 


MOLECULAR  ABSORPTION  SPECTROPHO- 
TOMETRY, 

Geological  Survey,  Doraville,  GA.  Water  Re- 
sources Div. 

B.  E.  Jones,  D.  E.  Erdmann,  and  M.  W. 
Skougstad. 

IN:  Water  Analysis,  Volume  II:  Inorganic  Species, 
Part  2,  1984.  p  1-60,  30  fig,  1  tab,  72  ref. 

Descriptors:  'Pollutant  identification,  'Water  anal- 
ysis, 'Spectrophotometry,  Colorimetry,  Beer's 
law,  Inorganic  compounds. 


Molecular  absorption  spectrophotometry  (colorim- 
etry) is  a  long-established  method  for  determining 
inorganic  substances  in  water.  It  depends  on  the 
ability  of  dissolved  species  to  absorb  radiant 
energy  at  a  specific  wavelength  in  the  visible  or 
ultraviolet  regions  of  the  spectrum.  For  most  spe- 
cies of  concern  in  water  analysis,  the  analyte  must 
be  reacted  with  a  color-forming  reagent.  Basic 
principles  of  spectrophotometry  are  discussed.  Ra- 
diant energy  sources  can  be  tungsten  lamps,  deute- 
rium discharge  lamps,  and  infrared  sources.  Wave- 
length selectors  may  be  filters  (absorption  or  inter- 
ference), prism  monochromators,  and  grating  mon- 
ochromators.  Several  different  types  of  detectors 
may  be  used.  In  order  of  ascending  cost  these  are 
the  photovoltaic  (barrier-layer)  cell,  the  phototube, 
and  multiplying  phototube  (photomultiplier).  More 
recent  developments  are  the  photodiode  and  the 
television  camera  type.  Judging  the  utility  of  a 
detector  depends  on  the  efficiency  of  response,  the 
noise  level  of  the  output  signal,  and  the  linearity  of 
output-to-input  ratio.  The  D'Arsonval  meter  or  a 
pen-and-paper  recorder  are  suitable  recording  de- 
vices. The  instrument  components  described  previ- 
ously are  combined  to  produce  systems  of  several 
types:  colorimeter,  single-beam,  double-beam,  and 
photodiode-array.  Spectrophotometers  have  also 
been  adapted  to  automation  and  field  testing.  Other 
subjects  included  are  Beer's  law,  precision,  meth- 
ods of  quantitation,  requirements  for  chemical  sys- 
tems, and  methods  for  determination  of  ammonia, 
boron,  bromide,  chloride,  chlorine  cyanide,  iodide, 
nitrate,  nitrite,  COD,  phosphorus,  silica,  sulfate, 
iron,  and  vanadium.  (See  also  W88-00685)  (Cassar- 
PTT) 
W88-00686 


ATOMIC  ABSORPTION  SPECTROMETRY, 

National  Bureau  of  Standards  (NML),  Washing- 
ton, DC.  Center  for  Analytical  Chemistry. 
T.  C.  Rains. 

IN:  Water  Analysis,  Volume  II:  Inorganic  Species, 
Part  2,  1984.  p  61-110,  5  fig,  8  tab,  248  ref. 

Descriptors:  'Pollutant  identification,  'Water  anal- 
ysis, 'Spectroscopy,  Atomic  absorption  spectros- 
copy, Metals,  Mercury,  Sample  preparation,  Trace 
elements,  Inorganic  compounds. 

The  basic  components  of  atomic  absorption  spec- 
trometers are  primary  light  source,  vaporizing 
system,  monochromator,  electronics  and  readout, 
and  computer.  A  table  lists  the  limits  of  detection 
for  many  elements.  Interferences  can  be  classified 
as  spectral,  physical,  chemical,  interelement,  and 
ionization.  Methods  have  been  developed  to  mini- 
mize these  interferences.  Among  the  preconcentra- 
tion  and  separation  techniques  necessary  at  the  low 
levels  of  analyte  encountered  in  water  analysis  are 
evaporation,  chelation-solvent  extraction,  ion  ex- 
change, and  coprecipitation.  Atomic  absorption  is 
widely  used  to  detect  mercury  at  very  low  levels 
by  the  mercury  cold-vapor  method.  Certain  meth- 
ods (Sb,  As,  Bi,  Sn,  Se,  Te,  and  Pb)  can  be  detect- 
ed by  hydride  generation.  Methods  for  the  follow- 
ing groups  are  briefly  discussed:  (1)  alkaline  metals, 
(2)  alkaline  earth  metals,  (3)  copper,  gold,  silver, 
zinc,  cadmium,  (4)  mercury,  (5)  boron,  aluminum, 
gallium,  indium,  thallium,  (6)  titanium,  zirconium, 
silicon,  germanium,  (7)  vanadium,  chromium,  man- 
ganese, molybdenum,  tungsten,  (8)  tin,  lead,  anti- 
mony, bismuth,  (9)  arsenic,  selenium,  tellurium, 
and  (10)  iron,  cobalt,  nickel.  A  table  on  atomic 
absorption  spectrometric  analysis  of  water  lists  36 
elements  with  the  appropriate  atomizer,  the  matrix 
(sea  water,  natural  water,  etc.),  and  reference.  (See 
also  W88-00685)  (Cassar-PTT) 
W88-00687 


ATOMIC  EMISSION  METHODS, 

Ames  Lab.,  IA. 

R.  K.  Winge,  and  V.  A.  Fassel. 

IN:  Water  Analysis,  Volume  II:  Inorganic  Species, 

Part  2,   1984.  p   111-153,  8  fig,   10  tab,   127  ref. 

Descriptors:  'Pollutant  identification,  'Water  anal- 
ysis, 'Spectrometry,  'Atomic  emission  spectrome- 
try, Metals,  Trace  metals,  Sample  preparation,  X- 
ray  spectrometry,  Inorganic  compounds. 

The  use  of  arc,  spark,  and  flame  excitation  sources 
has  a  long  history  in  spectroscopic  analysis.  Later 


improvements  featured  inclusion  of  the  spark  in 
spray,  porous  graphite  cup,  vacuum  graphite  cup, 
rotating  disk,  de-stabilized  arc,  and  variations  of 
these.  Plasma  excitation  sources  make  possible 
even  lower  detection  limits.  Plasma  arcs  and 
microwave  and  high-frequency  plasmas  are 
sources  of  this  type.  However,  inductively  coupled 
plasma  (ICP)  systems  have  proved  very  valuable 
for  analyzing  water  samples.  A  basic  ICP-atomic 
emission  spectrometry  system  consists  of  a  high- 
frequency  excitation  source,  a  torch  and  sample 
nebulization  assembly,  a  spectrometer,  and  a  data 
acquisition  system.  The  dominant  variables  are  gas 
flow  rate,  generator  power,  nebulization  and 
sample  aerosol  transport,  and  the  observation  zone. 
Interferences,  detection  limits,  and  applications  of 
the  ICP  system  are  discussed.  X-ray  can  also  be  an 
emission  source.  Two  variations  of  this  are  X-ray 
fluorescence  spectrometry  and  particle-induced  X- 
ray  emission.  Sample  concentration  methods  are 
summarized.  (See  also  W88-00685)  (Cassar-PTT) 
W88-00688 


MOLECULAR  LUMINESCENCE  METHODS, 

Tennessee  Univ.,  Knoxville.  Dept.  of  Chemistry. 
E.  L.  Wehry. 

IN:  Water  Analysis,  Volume  II:  Inorganic  Species, 
Part  2,   1984.   p   155-224,  9  fig,  4  tab,  225  ref. 

Descriptors:  'Pollutant  identification,  'Water  anal- 
ysis, 'Luminescence,  Fluorescence,  Photolumines- 
cence,  Chemiluminescence,  Phosphates,  Chromi- 
um, Metals,  Trace  metals,  Inorganic  compounds. 

The  fundamental  characteristics  of  molecular  lumi- 
nescence methods  for  water  analysis  are  described. 
Types  of  luminescence  include  chemilumines- 
cence, photoluminescence,  fluorescence,  phospho- 
rescence, electroluminescence,  thennolumines- 
cence,  and  triboluminescence.  Concentrating  on 
chemiluminescence  and  photoluminescence,  the 
following  subjects  are  discussed:  basic  theory, 
quantitative  basis,  instrumentation  and  experimen- 
tal procedures,  applications  to  determination  of 
inorganic  species,  including  phosphate  and  chromi- 
um (3  +  ).  (See  also  W88-00685)  (Cassar-PTT) 
W88-00689 


MASS  SPECTROMETRY, 

Denver  Research  Inst.,  CO. 

J.  Wallace,  and  R.  Brown. 

IN:  Water  Analysis,  Volume  II:  Inorganic  Species, 

Part  2,  1984.  p  225-247,  5  fig,  30  ref. 

Descriptors:  'Pollutant  identification,  'Water  anal- 
ysis, 'Mass  spectrometry,  'Spectrometry,  Isotope 
studies. 

Spark-source  mass  spectrometry  uses  Mattauch- 
Hertzog  geometry.  This  involves  the  relative  loca- 
tions and  shapes  of  the  ion  source,  the  electrostatic 
analyzer,  and  the  magnetic  analyzer.  The  most 
widely  used  ion  detector  is  the  Schumann-type 
photographic  plate  with  silver  bromide  crystals  on 
the  surface  of  the  gelatin  emulsion.  Electrical  de- 
tection systems  can  operate  in  the  scanning  (pro- 
duces entire  spectrum)  or  peak-switching  mode 
(examines  predetermined  peaks  at  greater  preci- 
sion). The  most  intense  components  of  a  spark- 
source  mass  spectrum  are  singly  charged,  mona- 
tomic  ions  of  the  major  component,  followed  by 
doubly  charged,  monatomic  ions  of  the  major 
component  and  singly  charged  polymers.  Interfer- 
ences are  less  of  a  problem  than  in  many  other 
analytical  methods.  Interference  can  result  from 
multiply  charged  ions,  polymeric  molecular  ions, 
organic  molecules,  and  to  a  minor  degree,  charge- 
exchange  processes  and  background  continua  and 
halos.  The  spark-source  mass  spectrometer  can 
detect  all  stable  isotopes  in  the  periodic  table. 
However,  C,  H,  N,  O,  and  the  noble  gases  are  not 
detected  with  satisfactory  accuracy.  Samples  for 
analysis  are  formed  into  rigid,  nonvolatile,  con- 
ducting electrodes  by  deposition  into  a  conducting 
powder,  deposition  onto  pure  metal  or  semicon- 
ductor, electrolysis,  or  bomb  combustion.  Mass 
spectrometry  has  found  many  uses  in  studying  the 
hydrologic  cycle,  pollutants,  acid  rain,  and  paleo- 
temperatures.  (See  also  W88-00685)  (Cassar-PTT) 
W88-00690 
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ELECTROCHEMICAL  METHODS:  ION-SE- 
LECTIVE ELECTRODES, 

North  Carolina  Univ.  at  Chapel  Hill.  Dept.  of 

Chemistry. 

R.  P.  Buck. 

IN:  Water  Analysis,  Volume  II:  Inorganic  Species, 

Part  2,   1984.  p  249-321,  26  fig,  20  tab,  94  ref. 

Descriptors:  'Pollutant  identification,  *Water  anal- 
ysis, 'Electrodes,  Ion  selective  electrodes,  Inor- 
ganic compounds,  Electrochemistry. 

Ion  selective  electrodes  measure  the  activities  of 
species  in  aqueous  and  mixed  solvents  or  partial 
pressures  of  dissolved  gases  in  water.  They  are 
membrane-based  and  involve  permselective  ion- 
conducting  materials.  The  types  of  ion  selective 
electrodes  are  (1)  crystalline,  primary,  homogene- 
ous, (2)  crystalline,  primary,  heterogeneous,  (3) 
noncrystalline,  primary,  heterogeneous  and  homo- 
geneous, (4)  sensitized,  and  (5)  reference  and  com- 
bination. Descriptions,  response  equations  for  the 
steady  state,  and  response  parameters  are  given  for 
each  type  of  electrode.  Also  discussed  are  junction 
and  diffusion  potentials,  activity  and  ionic  strength, 
junction  structure  and  problems,  sensitivity  coeffi- 
cients and  interferences,  detection  limits,  time  re- 
sponses, and  error  sources.  (See  also  W88-00685) 
(Cassar-PTT) 
W88-00691 


ELECTROCHEMICAL  METHODS:  AMPERO- 
METRIC  ANALYSIS, 

North  Carolina  Univ.  at  Chapel  Hill.  School  of 

Public  Health. 

J.  D.  Johnson. 

IN:  Water  Analysis,  Volume  II:  Inorganic  Species, 

Part  2,  1984.  p  323-344,  6  fig,  27  ref. 

Descriptors:  'Pollutant  identification,  'Water  anal- 
ysis, 'Amperometry,  'Electrodes,  Titration,  Oxi- 
dation, Chlorine,  Ozone,  Oxygen,  Inorganic  com- 
pounds. 

Amperometric  methods  are  basically  of  two  kinds, 
end-point  detection  and  direct  measurement.  Am- 
perometric titrations  _of  oxidants  are  end-point 
methods  that  can  be  made  with  great  sensitivity 
and  accuracy  using  relatively  simple  equipment. 
Although  they  are  subject  to  interferences  from 
electrode  fouling  and  poisoning  agents  such  as 
surfactants  and  silver,  these  tend  to  be  less  serious 
than  in  direct-measurement  cells.  The  amperomet- 
ric titration  method  for  free  chlorine,  for  instance, 
is  not  subject  to  chloramine  or  Mn(4+)  interfer- 
ences, because  these  compounds  are  not  reduced 
by  the  arsenite  or  phenylarsine  oxide  titrant.  Both 
one-  and  two-polarized-electrode  amperometry 
can  be  understood  in  terms  of  the  individual  oxida- 
tion and  reduction  processes  occurring  as  a  func- 
tion of  electrode  potential.  The  two-electrode 
system  is  slightly  more  sensitive  in  clean  systems 
like  iodometric  titrations  but  suffers  slightly  more 
from  electrode  fouling.  Bare-electrode  amperomet- 
ric cells  are  simple  and  useful  for  continuous  moni- 
tors. These  systems  suffer  most  from  electrode 
fouling  and  interferences.  They  are  not  selective 
for  free  chlorine  in  the  presence  of  chloramine  in 
contrast  to  amperometric  titration.  The  iodometric 
methods  suffer  less  from  electrode-fouling  prob- 
lems but  are  the  most  sensitive  to  chemical  inter- 
ferences. Membrane-covered  electrodes  must  be 
regularly  calibrated  but  are  more  selective  and  less 
sensitive  to  interferences.  Pulse  amperometric 
membrane  electrodes  appear  to  offer  good  sensitiv- 
ity and  low  temperature  dependence.  (See  also 
W88-00685)  (Author's  abstract) 
W88-00692 


ELECTROCHEMICAL  METHODS:  ANODIC 
STRIPPING, 

North  Carolina  Univ.  at  Chapel  Hill.  School  of 

Public  Health. 

M.  S.  Shuman,  and  M.  Martin-Goldberg. 

IN:  Water  Analysis,  Volume  II:  Inorganic  Species, 

Part  2,   1984.  p  345-388,   10  fig,   1   tab,   144  ref. 

Descriptors:  'Pollutant  identification,  'Water  anal- 
ysis, 'Voltammetry,  Anodic  stripping,  Inorganic 
compounds,  Electrochemistry,  Wastewater  analy- 
sis, Sample  preparation,  Metals. 


Stripping  voltammetry  is  a  versatile  technique  for 
water  and  wastewater  analysis.  Both  metals  and 
nonmetals  are  analyzed  at  extreme  dilution.  Metals 
are  determined  by  forming  and  oxidizing  metal 
amalgams  and  nonmetals  by  deposition  of  films  and 
stripping  by  reduction.  The  technique  is  applied  to 
studies  of  trace-metal  speciation,  the  measurement 
of  complexation  capacity,  and  estimation  of  stabili- 
ty constants  and  kinetic  rate  constants  of  metal 
complexes.  Multielement  analysis  is  possible  when 
the  amalgam  or  deposit  of  each  element  is  stripped 
at  a  separate  potential.  Metal  complexation  is  stud- 
ied by  selecting  reduction  or  by  observation  of 
peak  potentials  or  pseudopolarogram  half-wave 
potentials.  Concentrations  of  nonlabile  complexes 
are  determined  by  a  compleximetric  titration  and 
the  end  point  is  related  to  the  solution  complexa- 
tion capacity.  Complex  stability  constants  are  esti- 
mated from  potential  shift  and  kinetic  rates  are 
available  from  rotating-disk  experiments.  There  are 
many  variants  of  the  basic  technique  useful  for 
minimizing  interferences  and  increasing  sensitivity. 
Interferences  from  intermetallic-compound  forma- 
tion or  from  organic  materials  are  minimized  by 
solution  modification,  charging  currents  by  strip- 
ping with  collection  or  differential  pulse  stripping, 
and  ohmic  loss  by  cell  rearrangement  or  positive 
feedback.  Automation  and  continuous  analysis  are 
accomplished  using  tubular  electrodes  and  comput- 
er interfacing.  Anodic  stripping  should  enjoy 
greater  popularity  in  water  analysis.  It  is  extremely 
sensitive,  possesses  good  precision  and  is  carried 
out  with  relatively  simple  and  inexpensive  com- 
mercial instrumentation.  (See  also  W88-O0685) 
(Author's  abstract) 
W88-O0693 


CHEMICAL  SEPARATION  OF  WATER  SAM- 
PLES, 

Howard  Univ.,  Washington,  DC. 
M.  M.  Varma,  B.  E.  Adebona,  D.  M.  Patel,  and  B. 
Fisher. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  PB87-202438/ 
AS.  Price  codes:  A05  in  paper  copy,  A01  in  micro- 
fiche. District  of  Columbia  Water  Resources  Re- 
search Center,  Washington,  July  1985.  75  p,  6  fig, 
39  ref,  3  app.  Contract  No.  14-08-0001-G898. 
Project  No.  USGS  G898-02. 

Descriptors:  'Wastewater  analysis,  'Fractionation, 
'Water  analysis,  'Pollutant  identification,  Liquid- 
liquid  extraction,  Microanalysis,  Organics,  Chro- 
matography, Gas  chromatography,  Mass  spec- 
trometry, Separation  techniques. 

For  the  determination  of  the  presence  of  micro- 
quantities  of  organics  in  water  and  wastewater 
samples,  concentration  and  extraction  was  done  by 
batch  extraction,  continuous  liquid-liquid  extrac- 
tion and  lyophilization.  The  results  indicated  that 
batch  extraction  procedure  provided  better  results 
than  continuous  liquid-liquid  extraction  procedure, 
which  needs  further  polishing.  One  wastewater 
sample  showed  the  presence  of  4-nonylphenol  -  a 
metabolite  of  nonionic  surfactants.  (Varma- 
Howard  U.) 
W88-00739 


HYDROSPHERIC  TRACE  ELEMENTS  AND 
THErR  APPLICATION  IN  TRACING  WATER 
POLLUTANTS, 

Oregon  State  Univ.,  Corvallis.  Dept.  of  Chemistry. 
W.  D.  Loveland. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  PB87-202180/ 
AS.  Price  codes:  A03  in  paper  copy,  A01  in  micro- 
fiche. Oregon  Water  Resources  Research  Institute, 
Corvallis.  Final  Technical  Completion  report,  June 
1983.  24  p,  13  app.  Contract  No.  14-34-0001-8110. 
Project  No.  B-055-ORE  (1). 

Descriptors:  'Radioactive  tracers,  'Fate  of  pollut- 
ants, 'Rare  earth  elements,  Tracers,  X-ray  fluores- 
cence, Radioactivity  techniques,  Monitoring, 
Water  pollution  sources,  Organic  compounds, 
Trace  elements,  Fluorescence,  Pollutant  identifica- 
tion, Path  of  pollutants. 

Stable  activable  tracer  technologies  using  rare 
earth  nuclides  with  short-lived  activation  products 


were  developed  and  tested  in  both  laboratory  and 
field.  These  tracers  have  been  applied  to  the  moni- 
toring of  pollutant  dispersal  in  fresh  water  and 
estuarine  systems  and  to  trace  toxic  organic  chemi- 
cals in  the  marine  environment.  The  development, 
testing  and  application  of  stable  x-ray  fluorescent 
tracers  for  small  water  systems  is  also  described. 
These  non-toxic,  cost-competitive  tracers  are  sensi- 
tive, and  not  adsorbed  by  sediments,  and  can  mark 
specific  pollutants  making  it  possible  to  trace  the 
effluent  from  several  source  simultaneously.  The 
naturally  occurring  levels  of  the  tracer  metal 
atoms,  particularly  the  levels  of  earth  elements, 
were  found  to  be  quite  low  in  Pacific  Northwest 
streams  and  lakes.  The  rare  earth  elemental  con- 
centrations in  river  water  are  controlled  by  the 
solubilities  of  rare  earth  phosphates  and  by  the 
association  of  rare  earth  elements  with  humic  sub- 
stances. (Geiger-PTT) 
W88-00740 


OPERATING  PROCEDURES  AND  QUALITY 
CONTROL  ASSURANCE  PROGRAM  FOR 
WATER  QUALITY  MONITORING  NETWORK. 

Ohio  River  Valley  Water  Sanitation  Commission, 

Cincinnati. 

June  1984.  89  p,  5  fig,  7  tab,  4  append. 

Descriptors:  'Pollutant  identification,  'Sampling, 
'Water  quality  control,  'Water  analysis,  'Ohio 
River,  Organic  compounds,  Sample  preservation, 
Chemical  analysis,  Data  processing,  Rivers, 
Sample  preparation,  Water  sampling,  Metals, 
Measuring  instruments,  Monitoring,  Network 
design. 

The  quality  control  assurance  procedures  for  the 
Ohio  River  Valley  Water  Sanitation  Commission 
(ORSANCO)  river  monitoring  program  conforms 
with  those  published  in  the  Federal  Register.  The 
elements  of  the  program  are  representative  sam- 
pling, sampling  devices  and  preservation  of  sam- 
ples, shipment  of  samples,  chain  of  custody,  analyt- 
ical procedures,  quality  control  of  data,  and  data 
reporting.  Detailed  procedures  are  given  for  all 
aspects  of  sampling  and  analysis  as  they  apply  to 
the  program.  Included  are  detailed  instructions  for 
maintenance  and  service  of  electronic  quality  mon- 
itors and  for  analysis  of  organic  compounds. 
(Cassar-PTT) 
W88-00797 


GREAT  LAKES  WATER  QUALITY  BOARD, 
REPORT  TO  THE  INTERNATIONAL  JOINT 
COMMISSION,  1985  REPORT  ON  GREAT 
LAKES  WATER  QUALITY. 

International  Joint  Commission-United  States  and 

Canada,  Windsor  (Ontario).  Great  Lakes  Regional 

Office. 

For  primary  bibliographic  entry  see  Field  5B. 

W88-00821 


SOUTH     AFRICAN     MARINE     POLLUTION 
MONITORING  PROGRAMME:  1979-1982. 

National  Programme  for  Environmental  Sciences, 

Pretoria   (South   Africa).   Committee   for  Marine 

Pollution. 

For  primary  bibliographic  entry  see  Field  5B. 

W88-00824 


NIWR  INTERLABORATORY  COMPARISON 
STUDY  NO.  81/B:  DETERMINATION  OF 
PHYSICAL  PROPERTIES,  EVALUATION  OF 
RESULTS, 

National  Inst,  for  Water  Research,  Pretoria  (South 

Africa). 

R.  Smith. 

Research  Report  No.  571,  1982.  25  p,  5  fig,  7  tab, 

15  ref,  2  append. 

Descriptors:  'Pollutant  identification,  'Water  anal- 
ysis, Laboratories,  Color,  Turbidity,  Hydrogen  ion 
concentration,  Electrical  conductivity,  Conductiv- 
ity, Physical  properties. 

An  interlaboratory  comparison  involving  42  South 
African  water  quality  laboratories  indicated  that 
electrical   conductivity   and   total   residue   results 
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showed  good  accuracy  and  precision.  pH  results, 
however,  were  widespread.  Standard  deviation  on 
a  buffered  sample  was  0.4  pH  units;  the  coefficient 
of  variation  was  8.5%.  Color  determination  at  low 
levels  (10  units)  showed  a  standard  deviation  of  7 
units  and  a  coefficient  of  variation  of  52.2%.  Tur- 
bidity measurements,  mostly  by  the  nephelometric 
method,  showed  good  accuracy  and  precision  at 
the  upper  level  (50  NTU)  and  poor  results  at  the 
lower  level  (6  NTU).  (Cassar-PTT) 
W88-0O836 


UTILITY  OF  THE  SCOPE  FOR  GROWTH 
INDEX  TO  ASSESS  THE  PHYSIOLOGICAL 
IMPACT  OF  BLACK  ROCK  HARBOR  SUS- 
PENDED SEDIMENT  ON  THE  BLUE 
MUSSEL,  MYTDLUS  EDULIS:  A  LABORATO- 
RY EVALUATION, 

Environmental  Research  Lab.,  Narragansett,  RI. 
W.  G.  Nelson,  D.  Black,  and  D.  Phelps. 
Technical  Report  D-85-6,  September  1985.  Final 
Report.  56  p,  4  fig,  9  tab,  31  ref,  append. 

Descriptors:  *Dredging,  *Ocean  dumping,  Marine 
biology,  Marine  environment,  Environment, 
Aquatic  animals,  Pollutants,  Benthic  fauna,  Mus- 
sels, Mollusks. 

The  sensitivity,  variability,  and  reproducibility  of 
the  scope  for  growth  index  (SFG)  as  an  indicator 
of  physiological  condition  was  evaluated  utilizing 
the  blue  mussel,  Mytilus  edulis,  after  exposure  to 
highly  contaminated  dredged  material.  A  prelimi- 
nary experiment  was  completed  to  determine  a  no- 
observable-effects-concentration  due  to  suspended 
reference  sediment  (REF)  alone  (50  mg/L).  The 
effect  of  contaminated  dredged  material  from 
Black  Rock  Harbor  (BRH)  was  then  tested  using 
three  treatments  of  suspended  sediment:  (a)  50  mg/ 
L  of  BRH  sediment  (100  BRH),  (b)  25  mg/L  each 
of  BRH  and  REF  sediment  (50-50  BRH/REF), 
and  (c)  50  mg/L  REF  sediment  along  (100  REF). 
This  26-day  bioassay  demonstrated  a  significant 
SFG  reduction  in  mussels  exposed  to  100  BRH 
sediment  (-3.63  J/hr)  and  the  50-50  BRH/REF 
treatment  (-2.32  J/hr)  compared  to  mussels  ex- 
posed to  100  REF  sediment  (2.53  J/hr).  This  ex- 
periment was  replicated  to  evaluate  the  reproduc- 
ibility of  the  technique.  The  second  experiment 
produced  similar  results  with  the  100  REF  treat- 
ment mussels  having  a  significantly  higher  SFG 
(10.22  J/hr)  than  both  the  50-50  BRH/REF  (0.51 
J/hr)  and  100  BRH  (-1.07  J/hr)  mussels.  The  data 
indicate  that  in  a  laboratory  exposure  the  use  of  the 
SFG  index  with  M.  edulis  provides  a  sensitive  and 
reproducible  technique  for  determining  the  chron- 
ic negative  impact  due  to  this  dredged  material. 
(Author's  abstract) 
W88-O0841 


SPECTROPHOTOMETRIC  ANALYSIS  OF 
CHLOROPHYLL  A  IN  FRESHWATER  PHY- 
TOPLANKTON, 

Hydrological    Research    Inst.,     Pretoria    (South 

Africa). 

D.  P.  Sartory. 

Technical  Report  TR  115,  January  1982.  163  p,  14 

fig,  26  tab,  100  ref. 

Descriptors:  'Chlorophyll  a,  'Chlorophyll, 
•Phaeophyton,  South  Africa,  Phytoplankton, 
Algae,  Pigments,  Solvent  extraction,  Extraction 
techniques,  Sonic  mixers,  Solvents,  Organic  sol- 
vents, Spectrophotometry. 

The  analysis  of  chlorophyll  a  in  water  samples,  as  a 
means  of  estimating  algal  biomass,  is  especially 
important  in  the  study  of  water  bodies  receiving 
excessive  amounts  of  plant  nutrients,  which  are 
thus  prone  to  eutrophication.  The  work  described 
here  entailed  a  comparative  study  of  analytical 
techniques,  aimed  at  determining  those  methodolo- 
gies that  will  result  in  the  most  accurate  measure- 
ments of  pigments.  The  importance  of  this  work  is 
stressed  because  the  water  supply  of  South  Africa 
is  becoming  increasingly  limited,  and  eutrophica- 
tion is  already  a  major  water  quality  problem  in 
certain  areas.  The  results  of  this  study  indicate  that 
ethanol,  either  as  a  95%  or  90%  aqueous  solution, 
and  100%  methanol  were  superior  extraction  sol- 
vents to  90%  acetone  and  dimethyl   sulphoxide 


(DMSO).  For  complete  extraction  from  green 
algae,  however,  boiling  at  the  solvent's  boiling 
point  for  5  min  followed  by  24  hours  standing  in 
the  dark  was  required.  Extraction  could  not  take 
place  at  room  temperature.  Homogenization  and 
sonication  did  not  improve  extraction  of  pigments 
from  phytoplankton.  (Author's  abstract) 
W88-00854 


STUDY  PROGRAM  FOR  DEVELOPMENT  OF 
INFORMATION  FOR  USE  OF  OECD  EU- 
TROPHICATION MODELING  IN  WATER 
QUALITY  MANAGEMENT:  A  QUALITY  CON- 
TROL EN  RESERVOIRS  COMMITTEE 
REPORT, 

Colorado  State  Univ.,  Fort  Collins.  Dept.  of  Civil 
Engineering. 

G.  F.  Lee,  and  R.  A.  Jones. 

AWWA  Quality  Control  in  Reservoirs  Committee 
Report,  October  1980.  35  p,  20  ref. 

Descriptors:  'Pollutant  identification,  'Nutrients, 
•Lakes,  'Sampling,  'Monitoring,  'Eutrophication, 
Water  analysis,  Nitrogen,  Phosphorus,  Water  sam- 
pling, Model  studies,  Water  quality  management, 
Reservoirs,  Chlorophyll,  Phytoplankton,  Algae, 
Silica,  Stratification,  Water  temperature,  Thermal 
stratification,  Van  Dorn  sampler,  Secchi  disks, 
Ammonia,  Phosphates,  Nitrates,  Conductance. 

A  minimum  monitoring  program  for  management 
of  excessive  fertility  in  domestic  water  supplies  is 
designed  for  use  in  the  OECD  (Organization  for 
Economic  Cooperation  and  Development)  eu- 
trophication model.  At  least  one  year's  data  on 
nitrogen  and  phosphorus  loads  and  the  eutrophica- 
tion responses  are  necessary.  To  account  for  year- 
to-year  variability,  the  following  sampling  should 
occur  over  a  three-year  period:  Jan.  15,  Feb.  15, 
Mar.  15,  and  April  15,  every  two  weeks  during 
May  through  Sept.,  and  on  Oct.  1,  Nov.  1,  Dec.  1. 
Water  samples  should  be  collected  no  less  than 
biweekly  from  each  tributary  which  contributes 
>  10%  of  the  total  nutrient  and  from  the  outlet(s). 
High  and  low  flows  should  be  sampled.  Discharge 
values  are  obtained  daily,  either  from  continuous 
monitoring  or  from  interpolation  of  weekly  or 
biweekly  measurements.  If  stratification  is  present 
in  a  tributary,  samples  should  be  collected  at  sever- 
al places  and  combined  in  a  composite  sample. 
Nutrient  input  from  atmospheric  sources  is  detect- 
ed by  monthly  collection  of  dustfall  and  precipita- 
tion collectors  on  the  shore  or  dam.  For  most  lakes 
and  reservoirs  a  single  sampling  station  is  suffi- 
cient. For  long  waterbodies,  multiple  sampling 
sites  may  be  necessary  if  significant  arms  and  poor 
mixing  exist.  Parameters  which  should  be  meas- 
ured include  dissolved  oxygen,  temperature, 
weather  conditions,  Secchi  depth,  extent  of  aquatic 
macrophyte  and  algal  cover,  total  phosphorus, 
soluble  orthophosphate,  ammonia,  nitrate,  chloro- 
phyll, specific  conductance,  pH,  organic  nitrogen, 
dominant  phytoplankton,  alkalinity,  silica,  and  for 
anoxic  specimens,  total  iron,  total  manganese,  and 
hydrogen  sulfide.  (Cassar-PTT) 
W88-00869 


DESIGN  OF  301(H)  MONITORING  PRO- 
GRAMS FOR  MUNICIPAL  WASTEWATER 
DISCHARGES  TO  MARINE  WATERS. 

Tetra  Tech,  Inc.,  Bellevue,  WA. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  PB83-153809. 
Price  codes:  A07  in  paper  copy,  A01  in  microfiche. 
Report  430/9-82-010,  November  1982.  135  p,  5  fig, 
12  tab,  61  ref,  append.  Contract  68-01-5906. 

Descriptors:  'Pollutant  identification,  'Monitor- 
ing, 'Regulations,  'Wastewater  disposal,  Ocean 
disposal,  Standards,  Sampling,  Water  analysis, 
Wastewater  analysis,  Sediments,  Quality  control, 
Aquatic  life. 

This  document  provides  guidance  for  meeting  the 
general  monitoring  requirements  of  the  301(h)  pro- 
gram. Chapters  include  objectives  of  monitoring 
(301(h),  state,  NPDES);  treatment  plant  and  efflu- 
ent monitoring  objectives  (sampling  locations,  pa- 
rameters, sample  collection,  analytical  methods, 
and  toxic  substance  data  reporting);  receiving 
water  quality  and  sediment  monitoring  objectives; 


biological  monitoring  objectives;  and  quality  con- 
trol. The  appendix  presents  oceanographic  meth- 
ods. (Cassar-PTT) 
W88-00896 


NIWR  INTERLABORATORY  COMPARISON 
STUDY  NO  80/A  -  ANALYSIS  OF  MAJOR  CA- 
TIONS AND  ANIONS  -  EVALUATION  OF  RE- 
SULTS, 

National  Inst,  for  Water  Research,  Pretoria  (South 
Africa). 
R.  Smith. 

Council  for  Scientific  and  Industrial  Research  Re- 
search Report  379,  p  1-30,  1980.  7  fig,  9  tab,  29 
append,  10  ref. 

Descriptors:  'Water  analysis,  'Wastewater  analy- 
sis, 'Data  processing,  Cations,  Anions,  Sulfates, 
Standards,  Indicators,  Sample  preparation,  Poten- 
tiometric  titrations,  Automation,  Colorimetry, 
Comparison  studies,  Spectral  analysis,  Hydrogen 
ion  concentration,  Calcium,  Magnesium,  Potassi- 
um, Sodium,  Chlorides,  Methyl  orange. 

This  study  is  concerned  with  the  analysis  of  syn- 
thetic water  samples  by  47  laboratories  for  calci- 
um, magnesium,  potassium,  sodium,  chloride,  sul- 
fate and  total  alkalinity.  The  results  obtained  and 
the  methods  used  are  evaluated  and  discussed. 
With  only  a  few  exceptions,  recognized  standard 
methods  were  used  by  the  participating  laborato- 
ries. The  results  highlighted  the  need  for  more 
standardization  in  the  use  of  interference  suppres- 
sants in  the  direct  flame  atomic  absorption  determi- 
nations of  calcium,  magnesium,  potassium  and 
sodium,  as  well  as  in  the  selection  of  indicator  and 
end-point  pH  in  the  titration  methods  for  the  total 
alkalinity  determinations.  (USGS) 
W88-0O945 
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RELATIONSHIPS  BETWEEN  WATER  EVFIL- 
TRATION  AND  OIL  SPILL  MIGRATION  EN 
SANDY  SOIXS, 

Coastal  and  Marine  Engineering  Research  Inst., 

Haifa  (Israel).  Dept.  of  Civil  Engineering. 

A.  Kessler,  and  H.  Rubin. 

Journal  of  Hydrology  JHYDA7,  Vol.  91,  No.  3/4, 

p   187-204,  June   15,   1987.  9  fig,   1   tab,  23  ref. 

Descriptors:  'Path  of  pollutants,  'Oil  spills,  'Soil 
contamination,  'Sand,  'Infiltration  rate,  'Numeri- 
cal models,  'Model  studies,  'Data  interpretation, 
Oil  pollution,  Soil  moisture  retention,  Groundwat- 
er pollution,  Richard's  equation,  Mathematical 
studies,  Mathematical  models,  Mathematical  equa- 
tions, Infiltration,  Permeability  coefficient,  Kero- 
sene. 

Prediction  of  oil  spill  migration  in  sandy  soils  is 
needed  for  the  design  of  remedial  measures  against 
soil  and  groundwater  contamination.  Available 
data  concerning  water  infiltration  was  converted 
into  the  equivalent  of  new  or  unknown  data  con- 
cerning oil  spillage  and  fed  into  a  numerical  model 
by  which  the  oil  spill  migration  was  simulated.  The 
methodology  for  the  evaluation  of  oil  spill  migra- 
tion is  based  on  the  Richard's  equation  governing 
unsaturated  water  flow.  Agreement  between  ex- 
perimental and  theoretical  results  of  tests  measur- 
ing the  parameters  for  kerosene  flow  in  Caesarian 
sand  and  use  of  the  parameters  in  predicting  the 
advancement  rate  of  a  kerosene  front  in  a  column 
of  this  soil  justified  the  application  of  unsaturated 
flow  principles  for  the  simulation  of  oil  spill  migra- 
tion. Laboratory  measurements  including  retention 
curve,  hydraulic  conductivity  and  infiltration  rate 
were  made  separately  for  water  and  kerosene  in 
order  to  evaluate  and  confirm  the  suggested  ap- 
proach. (Wood-PTT) 
W88-00003 


VOCS  IN  GROUND  WATER  INFLUENCED  BY 
LARGE  SCALE  WITHDRAWALS, 

Nebraska  Univ.,  Lincoln.  Inst,  of  Agriculture  and 
Natural  Resources. 

A.  J.  Fischer,  E.  A.  Rowan,  and  R.  F.  Spalding. 
Ground  Water  GRWAAP,  Vol.  25,  No.  4,  p  407- 
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WATER  QUALITY  MANAGEMENT  AND  PROTECTION— Field  5 


414,  July-August  1987.  4  fig,  2  tab,  32  ref. 

Descriptors:  •Monitoring,  'Volatile  organic  com- 
pounds, 'Groundwater  pollution,  'Path  of  pollut- 
ants, 'Groundwater  level,  'Water  table,  'Water 
table  decline,  'Computer  models,  Data  interpreta- 
tion, Groundwater,  Monitoring  wells,  Hastings, 
Nebraska,  Trichloroethylene,  Organic  compounds, 
Pollutants,  Water  pollution,  Vertical  distribution, 
Distribution  patterns,  Distribution,  Wells,  Pump- 
ing, Model  studies. 

Ten  wells  were  installed  to  monitor  the  water-table 
elevation  and  volatile  organic  compounds  (VOCs) 
in  groundwater  underlying  Hastings,  Nebraska. 
Trichloroethylene  was  the  most  frequently  detect- 
ed VOC  and  had  the  highest  concentration  (1750 
micrograms/liter)  in  these  monitoring  wells. 
Perchloroethylene  and  1,1-dichloroethylene,  1,2- 
dichloroethane,  and  1,1,1-trichloroethane  also  oc- 
curred in  one  or  more  of  the  monitoring  wells.  The 
vertical  and  areal  VOC  distribution  in  both  the 
contaminated  monitoring  wells  and  the  city's  con- 
taminated municipal  wells  are  largely  related  to 
withdrawal  caused  by  heavily  pumped,  nearby  mu- 
nicipal and  industrial  wells.  A  computer  model  was 
used  to  demonstrate  the  impact  historic  site 
changes  in  high  capacity  well  withdrawal  have  on 
the  local  water-table  configuration.  Two  sites  of 
suspected  VOC  sources  are  designated  for  further 
investigation.  (Author's  abstract) 
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CASE  STUDIES, 

Oregon  Graduate  Center,  Beaverton.  Dept.  of  En- 
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Water  Resources  Research  WRERAQ,  Vol.  23, 
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Descriptors:  'Fate  of  pollutants,  'Fenitrothion, 
'Insecticides,  'Organophosphorus  pesticides, 
•Stagnant  water,  'Ponds,  'Model  studies,  'Data 
interpretation,  Path  of  pollutants,  Insecticide  de- 
composition, Canada,  New  Brunswick,  Bottom 
sediments,  Sediments,  Pesticide  kinetics,  Kinetics, 
Mathematical  equations,  Mathematical  studies, 
Differential  equations,  Spraying. 

A  stochastic  model  was  developed  for  the  decom- 
position of  the  insecticide  fenitrothion  in  a  New 
Brunswick  (Canada)  stagnant  pond  after  aerial 
spraying.  The  concentrations  of  fenitrothion  are 
modeled  in  two  pond  compartments:  water  and 
bottom  sediments.  Assuming  first-order  kinetics,  a 
mass  balance  equation  of  fenitrothion  was  written 
for  each  of  the  compartments.  The  deterministic 
model  was  obtained  by  integrating  the  linear 
system  of  differential  equations.  The  stochastic 
model  arises  by  considering  both  the  initial  condi- 
tion in  the  water  compartment  and  the  input  term 
in  the  sediment  compartment  to  be  stochastic, 
which  results  in  a  stochastic  differential  equation 
(SDE).  The  moment  equation,  derived  from  the 
Ito  stochastic  differential  rule,  provides  the 
moment  solution  to  the  SDE.  Temporal  expecta- 
tions and  heteroscedastic  variance  models  are  ob- 
tained. The  model  was  calibrated  using  observa- 
tions obtained  from  fenitrothion  sampling  at  three 
different  locations  in  each  of  the  pond's  compart- 
ments. The  stochastic  model  performs  satisfactori- 
ly. (Author's  abstract) 
W88-O0O21 


INTRODUCTION  OF  THE  STREAM  FUNC- 
TION CONCEPT  TO  THE  ANALYSIS  OF  HY- 
DRODYNAMIC  DISPERSION  E\  POROUS 
MEDIA, 


International  Technology  Corp.,  Monroeville,  PA. 

V.  Batu. 

Water  Resources  Research  WRERAQ,  Vol.  23, 
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Descriptors:  'Dispersion,  'Hydrodynamic  disper- 
sion, 'Porous  media,  'Solute  transport,  'Path  of 
pollutants,  'Groundwater  movement,  'Stream 
function,  Mathematical  studies,  Mathematical 
equations,  Differential  equations,  Seepage,  Solutes. 

The  stream  function  concept  is  introduced  to  the 
analysis  of  hydrodynamic  dispersion  in  porous 
media.  The  governing  partial  differential  equation 
for  the  stream  function  for  two-dimensional  flow 
under  steady  state  water  and  solute  transport  con- 
ditions in  an  isotropic  porous  medium  was  derived. 
For  a  uniform  seepage  velocity,  the  corresponding 
differential  equation  was  obtained  as  a  special  case. 
The  equation  for  the  axially  symmetric  solute 
transport  case  was  also  derived.  The  isoconcentra- 
tion  curves  and  the  hydrodynamic  dispersion 
stream  lines  are  not  orthogonal  to  each  other.  For 
the  uniform  seepage  velocity  case,  general  solu- 
tions are  presented  for  concentration  distribution 
and  hydrodynamic  dispersion  stream  function 
(HDSF)  for  strip  sources  having  variable  concen- 
tration distributions.  Special  solutions  are  present- 
ed for  concentration,  HDSF,  and  convective-dis- 
persive  flux  components  for  a  strip  source  having 
constant  concentration.  The  concept  of  hydrody- 
namic dispersion  bounding  streamline  separating 
the  solute  transport  zone  from  other  zones  is  also 
introduced.  The  methodology  of  the  HDSF  con- 
cepts and  the  solutions  for  some  idealized  cases  can 
be  applied  for  contaminant  plume  analysis,  com- 
puter model  validation,  and  other  hydrogeological 
studies.  (Author's  abstract) 
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ANALYTICAL  SOLUTIONS  FOR  RADIAL  DIS- 
PERSION WITH  CAUCHY  BOUNDARY  AT  IN- 
JECTION WELL, 
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Socorro.  Dept.  of  Geoscience. 

C.-S.  Chen. 

Water  Resources  Research  WRERAQ,  Vol.  23, 
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Descriptors:  'Dispersion,  'Solute  transport, 
'Radial  dispersion,  'Cauchy  boundary  conditions, 
'Path  of  pollutants,  'Injection  wells,  'Aquifers, 
•Groundwater,  Mathematical  equations,  Mathe- 
matical studies,   Interfaces,   Injection,  Advection. 

In  dealing  with  solute  transport  from  an  injection 
well  into  an  aquifer  a  macroscopic  boundary  con- 
dition of  the  Cauchy  type  (the  third  type)  can  be 
formulated  at  the  well-aquifer  interface  if  the  mass 
balance  principal  is  invoked.  This  Cauchy  bounda- 
ry condition  includes  effects  of  radial  advection 
and  longitudinal  dispersion  as  molecular  diffusion 
is  neglected  in  the  problem.  Analytical  solutions 
related  to  a  continuous  and  pulse  injection  were 
determined  for  the  radial  dispersion  problem  con- 
cerning such  a  Cauchy  boundary  condition.  These 
solutions  give  resident  concentrations  in  the  radial 
flow  system.  Results  of  the  continuous  injection 
solution  and  of  that  related  to  a  Dirichlet  boundary 
condition  (the  first  type)  were  different  for  short 
injection  periods  but  converged  for  long  periods. 
The  deviation  caused  by  using  two  different 
boundary  conditions  was  further  studied  with  ap- 
propriate asymptotic  solutions  valid  only  for  short 
injection  periods.  It  was  found  that  significant  con- 
centration gradients  may  exist  across  the  well- 
aquifer  interface  for  short  injection  periods.  Under 
this  condition,  neglect  of  the  local  dispersion  proc- 
ess at  the  well-aquifer  interface  (as  assumed  in  the 
Dirichlet  boundary  condition)  amounts  to  forcing 
more  solute  mass  into  the  aquifer.  As  injection  is 
prolonged,  the  concentration  gradient  across  the 
interface  decreases  as  the  associated  local  aquifer 
concentration  is  increased  to  the  injected  concen- 
tration level.  For  relatively  long  injection  periods, 
a  local  concentration  equilibrium  at  the  well-aqui- 
fer interface  is  reached  and  thereafter  advection 
dominates  the  local  transport.  The  Dirichlet 
boundary  condition  is  a  special  case  neglecting 
local  dispersion  at  the  well  bore  to  the  Cauchy 
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boundary  condition.  For  the  radial  dispersion 
equation,  solutions  regarding  a  Dirichlet  boundary 
condition  do  not  give  the  flux  concentrations  due 
to  the  nonconstant  groundwater  velocity.  Never- 
theless, solutions  of  flux  concentrations  for  a  con- 
tinuous and  a  pulse  injection  may  be  acquired  by 
applying  the  flux  concentration  transformation  to 
appropriate  solutions  regarding  the  Cauchy  bound- 
ary condition.  (Author's  abstract) 
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EFFECT  OF  SOIL  WATER  HYSTERESIS  ON 
SOLUTE  MOVEMENT  DURING  INTERMIT- 
TENT LEACHING, 
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Water  Resources  Research  WRERAQ,  Vol.  23, 
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Descriptors:  'Solute  transport,  'Hysteresis,  'Soil 
water,  'Path  of  pollutants,  'Leaching,  Intermittent 
leaching,  Mathematical  studies,  Mathematical 
equations,  Dispersion  equation,  Model  studies,  So- 
lutes, Computers. 

The  use  of  a  computer-based  numerical  solution  of 
the  hydrodynamic  dispersion  equation  was  cou- 
pled with  a  program  for  the  movement  of  soil 
water  incorporating  an  interpolative  hysteresis 
model.  Results  are  presented  for  nonreactive  solute 
movement  during  an  intermittent  leaching  regime 
under  a  constant  concentration  boundary  condition 
at  the  surface,  both  including  and  excluding  the 
effects  of  soil  water  hysteresis.  When  hysteresis 
data  was  included  in  the  analysis,  the  solute  mass 
profiles  indicated  that  the  solute  moves  through 
the  soil  profile  in  a  series  of  well-defined  peaks. 
This  is  in  marked  contrast  to  the  situation  in  which 
hysteresis  is  neglected.  For  this  case  the  well- 
defined  peaks  disappear  after  the  first  infiltration 
event,  and  the  solute  becomes  fairly  uniformly 
distributed  much  deeper  in  the  profile.  In  the 
sphere  of  field  management,  it  appears  that  under 
appropriate  conditions  relating  to  soil  type  and 
depth  to  water  table,  an  intermittent  leaching 
regime  could  be  used  both  to  control  the  move- 
ment of  salt  and  to  limit  water  use,  so  that  the  salt 
could  be  removed  from  a  root-sensitive  area  with- 
out purging  it  through  to  the  groundwater  system. 
(Wood-PTT) 
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Descriptors:  'Microbial  transport,  'Path  of  pollut- 
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Kinematic  waves,  Soil  bacteria,  Soil  water,  Con- 
ductance, Mathematical  equations. 

Threshold  values  for  macropore  flow  parameters 
that  are  thought  to  be  critical  in  the  transport  of 
microbial  suspensions  through  macroporous  soils 
were  established  through  the  application  of  a  kine- 
matic wave  approach  to  bacterial  breakthrough 
curves.  According  to  the  presented  examples, 
moisture  content  and  conductance  in  the  macro- 
pore  systems  of  four  different  soils  had  to  exceed 
0.015  (cu  m/cu  m)  and  0.1  (m/s)  simultaneously, 
respectively,  before  substantial  microbial  break- 
through was  observed  at  the  bottom  of  undisturbed 
columns  of  macroporous  soils  with  lengths  ranging 
from  0.21  to  0.32  m.  The  application  of  these 
thresholds  in  a  modeling  approach  to  large-scale 
flow  revealed  that  hardly  any  microbes  can  be 
transported  deeper  than  2-3  m  in  soils  when  dura- 
tions and  intensities  of  naturally  occurring  precipi- 
tation events  were  entered  into  the  model.  It  was 
also  shown,  however,  that  prolonged  or  intensified 
water  input  to  the  soil  surface  may  efficiently  carry 
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microbes  deeper  than  100  m  into  the  vadose  zone. 

(Author's  abstract) 
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Toxicology  BECTA6,  Vol.  38,  No.  5,  p  775-782, 
May  1987.  1  fig,  5  tab,  8  ref. 

Descriptors:  *Water  pollution  sources,  *Landfills, 
'Leachates,  *Moncton,  Canada,  Sediment  analysis, 
Heavy  metals,  Water  quality,  Inorganic  pollutants, 
Physicochemical  properties,  Atomic  absorbtion 
spectrophotometry. 

The  physicochemical  nature  of  leachates  from 
three  landfill  sites  in  Moncton,  their  inorganic  con- 
tents and  in  particular  their  heavy  metals  concen- 
trations are  described.  Water  quality  and  the  phys- 
icochemical parameters  such  as  pH,  conductivity, 
total  alkalinity,  total  organic  carbon,  total  inorgan- 
ic carbon,  hardness,  chemical  oxygen  demand,  ni- 
trite-nitrate, chloride,  and  sulfate  were  measured. 
Except  for  Hg  and  As,  all  metals  were  analyzed  by 
flame  atomic  absorption  spectrophotometry.  Hg 
and  As  were  analyzed  by  flameless  atomic  absorp- 
tion spectroscopy.  The  river  bed  sediments  were 
analyzed  for  heavy  metal  accumulation.  Test  re- 
sults indicate  chemical  contaminates  are  being  re- 
leased from  the  Moncton  City  landfill,  but  the 
levels  are  within  an  acceptable  range.  (Main-PTT) 
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•Lead,    'Cadmium,    'Hungary,    Tissue    analysis, 
Kidneys,  Lung. 

The  copper,  zinc,  lead,  and  cadmium  content  of 
the  kidney,  liver,  lung,  and  adrenal  derived  from 
1072  autopsies  was  determined  by  spectrophoto- 
metry. The  metallic  content  of  food  and  drink  was 
examined  and  the  daily  quantity  consumed  was 
stated  by  measuring  and  calculation.  According  to 
the  results  in  Hungary  the  daily  ingestion  of  these 
four  microelements  in  Hungary  is  small,  as  reflect- 
ed by  the  metal  content  of  the  organs.  An  average 
75%  of  the  kidney's  whole  cadmium  content  is 
present  in  the  cortex.  Lead  in  the  medulla  and  zinc 
in  the  cortex  are  found  in  larger  quantities.  Analyz- 
ing the  distribution  according  to  sexes  it  was  found 
that  lead  in  the  liver  and  kidney  and  cadmium  in 
the  kidney  and  lung  of  women  is  much  lower  than 
in  men.  However,  the  element  content  in  the  adre- 
nal is  significantly  higher  for  zinc  and  cadmium  in 
women.  The  cadmium  distribution  in  the  kidney  is 
similar  to  the  essential  elements.  The  correlation  of 
the  element  pairs  is  better  in  the  kidney  and  lung 
(Zn-Cu  is  0.55  in  the  kidney  and  0.51  in  the  lung) 
The  amount  of  copper,  lead,  and  cadmium  was 
relatively  low  in  drinking  water  and  food.  Because 
of  this,  the  uptake  of  the  essential  (copper,  zinc) 
and  of  the  toxic  (lead,  cadmium)  elements  in  Hun- 
gary is  equal  to  or  below  the  international  level. 
Since  the  amount  of  copper  and  zinc  ingested  in 
the  drinking  water  (and  from  the  air)  is  negligible, 
only  changes  in  feeding  habits  will  reesult  in  some 
improvement.  (Master-PTT) 
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The  high  density  network  component  of  the  Oxi- 
dation and  Scavenging  characteristics  of  April 
Rains  (OSCAR)  experiment  combined  aircraft, 
surface  and  sequential  precipitation  chemistry 
measurements  to  characterize  the  physicochemical 
and  dynamic  features  of  four  storms  sampled 
during  an  April  1981  field  investigation.  A  surface 
network  of  47  precipitation  sampling  stations,  cov- 
ering a  region  roughly  110  km  by  110  km,  was 
established  in  the  area  surrounding  Fort  Wayne, 
Indiana.  The  network  provided  temporal  and  spa- 
tial resolution  of  rainfall  chemistry  via  the  use  of 
specially  designed  automatic  sequential  bulk  pre- 
cipitation collectors,  while  aircraft  and  surface 
sampling  provided  measurments  of  the  major  aero- 
sols and  trace  gases  in  the  boundary-  layer  inflow 
region.  Composite  concentration  and  ion  ratio  pro- 
files for  the  events  were  analyzed  to  investigate 
potential  pollutant  scavenging  pathways.  This 
analysis  led  to  the  following  observations:  dryfall 
deposition  during  pre-rainfall  exposure  periods  in- 
fluenced initial  sampler  stage  chemistry;  relative 
precipitation  acidity  increased  throughout  the 
events;  S04  and  N03  were  the  major  contributors 
to  this  acidity;  evidence  exists  for  the  in-cloud 
oxidation  of  S02  during  Events  3  and  4,  while 
scavenging  of  HN03  and  aerosol  N03  probably 
produced  precipitation  N03;  the  non-frontal  mete- 
orology of  Event  3  influenced  the  precipitation 
chemistry  associated  with  this  storm  and  led  to 
distinct  concentration  profiles;  an  anomalous  pat- 
tern of  NH4  concentrations  observed  during  Event 
1  cannot  be  explained  by  known  NH4  scavenging 
behavior  or  by  non-scavenging  related  influences, 
such  as  local  source  contamination  or  NH3  volatil- 
ization; Event  4  is  more  suitable  for  analysis  by 
one-  and  two-dimensional  diagnostic  wet  removal 
models.  Analysis  of  the  other  events  is  complicated 
by  more  complex  meteorlogical  behavior  and,  in 
some  cases,  a  less  complete  chemistry  data  set. 
(Author's  abstract) 
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Striped  bass  were  exposed  to  C14-polychlorinated 
biphenyls  (PCBs)  in  single-dose  and  multiple-dose 
experiments.  Samples  were  analyzed  to  determine 
rate  constants  for  PCB  elimination  from  individual 
tissues,  PCB  concentration  in  tissues,  the  propor- 
tion of  the  PCB  burden  retained  and  the  propor- 
tion of  the  cumulative  dose  retained  by  each  tissue 
at  various  times  after  exposure.  An  experiment  was 
also  conducted  to  determine  both  the  potential  for 
secondary  PCB  uptake  in  dietary  exposure  studies 
and  the  relative  tissue  disposition  of  PCBs  assimi- 
lated from  dietary  sources  as  compared  to  direct 
water  uptake.  PCBs  were  present  in  the  tissues  of 
striped  bass  within  6  hours  after  administration  of  a 
single  dose.  Certain  tissue  compartments,  such  as 
the  liver/gall  bladder,  accumulated  PCBs  over  a 
period  of  48  hours  even  though  the  whole-body 
burden  had  decreased  between  24  and  48  hours. 
Except  for  the  gills,  elimination  rate  constants  for 
all  tissues  were  similar  and  were  similar  to  the 
whole  body  elimination  rate  constant.  Elimination 
during  the  first  few  hours  following  exposure  to 
PCBs  may  be  due  to  equilibrium  partitioning  from 
the  gill  to  the  environment.  The  multiple-dose 
study  showed  that  PCB  burdens  in  striped  bass 
continued  to  increase  with  dosing.  However, 
tissue-specific  rate  constants  for  PCB  elimination 
led  to  an  increased  flux  of  PCB  out  of  tissues,  and 
an  overall  decline  in  the  percent  of  the  cumulative 
dose  remaining  in  the  body  48  hours  after  adminis- 
tration of  each  dose.  The  most  likely  route  for 
PCB  elimination  from  striped  bass  was  from  tissues 
to  the  liver  and  thence  to  the  intestine  via  the  bile. 
There  were  no  differences  in  the  tissue  disposition 
of  PCB  related  to  route  of  exposure.  (Author's 
abstract) 
W88-O0141 


MERCURY-BINDING  PROTEFNS  FN  THE 
SLIPPER  LEvIPET,  CREPIDULA  FORNICATA, 
EXPOSED  TO  FNCREASED  SOLUBLE  MER- 
CURY, 

Lawrence  Livermore  National  Lab.,  CA.  Environ- 
mental Sciences  Div. 

F.  L.  Harrison,  K.  Watness,  D.  A.  Nelson,  J.  E. 
Miller,  and  A.  Calabrese. 

Estuaries  ESTUDO,  Vol.  10,  No.  1,  p  78-83, 
March  1987.  4  fig,  19  ref.  DOE  Contract  No.  W- 
7405-ENG-48. 

Descriptors:  'Mercury,  'Mollusks,  'Fate  of  pollut- 
ants, 'Path  of  pollutants,  'Water  pollution  effects, 
•Proteins,  Slipper  limpet,  Heavy  metals,  Chroma- 
tography, Spectrometry,  Mortality,  Lethal  limit, 
Toxicity,  Tolerance. 

Crepidula  fornicata  were  held  in  a  flow-through 
bioassay  system  and  exposed  to  sand-filtered  sea- 
water  to  which  no  soluble  mercury  (control)  was 
added  or  to  which  either  5,  25,  or  50  micrograms/ 
liter  soluble  Hg  was  added.  At  specific  intervals 
during  the  16- week  experiment,  a  group  of  limpets 
was  removed  from  each  tank;  one  subgroup  was 
exposed  for  48  hours  to  high  concentrations  of  Hg, 
and  another  was  analyzed  for  Hg-binding  proteins 
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by  gel-permeation  chromatography  and  spectrom- 
etry. Mortality  from  exposure  to  Hg  in  the  48-hour 
acute  toxicity  tests  was  related  to  concentrations  of 
Hg  experienced  both  during  the  long-term  expo- 
sure period  and  the  48-hour  exposure  period. 
Chronic  exposure  to  low  levels  of  Hg  resulted  in 
increased  amounts  of  total  Hg  in  the  whole  body 
and  in  the  low-molecular-weight  Hg-binding  pro- 
teins. No  evidence  was  found  for  increased  toler- 
ance to  Hg  with  pre-exposure.  (Author's  abstract) 
W88-00142 


WATERBORNE    OUTBREAK    OF   LEPTOSPI- 
ROSIS, 

lstituto  Superiore  di  Sanita,  Rome  (Italy). 
For  primary  bibliographic  entry  see  Field  5C. 
W88-00154 


VIRUS  UPTAKE  BY  MINERALS  AND  SOILS, 

New  York  State  Dept.  of  Health,  Albany.  Div.  of 

Labs,  and  Research. 

G.  W.  Fuhs,  and  D.  H.  Taylor. 

IN:  Water  Reuse,  Ann  Arbor  Science,  Ann  Arbor, 

MI,  1982.  p  603-640,  11  fig,  3  tab,  113  ref. 

Descriptors:  'Wastewater  management,  'Water 
reuse,  'Viruses,  Wastewater  treatment,  Waste 
management,  Wastewater,  Municipal  wastewater, 
Wastewater  disposal,  Wastewater  renovation. 

Adsorption  of  human  viruses  to  minerals  and  soils 
is  an  important  consideration  in  the  reuse  of  treated 
wastewater  through  groundwater  recharge.  At 
present  no  general  formula  is  available  to  predict 
uptake  of  any  virus  by  any  soil.  However,  once 
viruses  are  adsorbed  to  soil  they  can  easily  be 
removed  if  pH  is  maintained  near  or  below  neutral- 
ity and  if  divalent  catonic  species  are  present.  For 
the  practical  application  of  these  findings  the  au- 
thors recommend  adequate  testing  of  physical  and 
mineralogic  characteristics  of  the  recharge  area 
(surface  area,  equilibrium  pH,  organic  content) 
when  a  soil-recharge  system  is  being  planned.  In 
theory,  portions  of  the  total  removal  efficiency  can 
be  allocated  among  the  wastewater  treatment  and 
the  recharge  components  of  the  system,  but  uncer- 
tainties in  the  reliability  of  each  of  the  components 
dictate  a  conservative  approach  to  such  alloca- 
tions. However,  several  processes  have  been 
shown  to  benefit  virus  removal  during  treatment 
and  improve  the  performance  of  recharge  beds. 
They  include  flocculation-precipitation  reactions, 
followed  by  sedimentation  and  dual-media  filtra- 
tion. Data  presented  indicate  that  saturation  of  the 
recharge  beds  will  hardly,  if  ever,  occur  even  in  a 
long-term  operation.  Shortcuts  to  advanced 
wastewater  treatment  are  acceptable  only  where 
the  aquifer  is  not  intended  to  provide  potable 
water.  (See  also  W88-O0164)  (Halterman-PTT) 
W88-O0190 


DEPOSITION  BOTH  WET  AND  DRY. 

Acid  Precipitation  Series,  Volume  4,  Butterworth 
Publishers,  Boston.  1984.  Volume  edited  by  Bruce 
B.  Hicks.  Series  edited  by  John  I.  Teasley.  197  p. 

Descriptors:  'Acid  rain,  *Air  pollution,  *Fate  of 
pollutants,  'Symposium,  'Chemistry  of  precipita- 
tion, Monitoring,  Acidic  water,  Chemical  proper- 
ties, Case  studies,  Ions,  Nitrogen,  Sulfates,  Path  of 
pollutants,  Networks,  Precipitation. 

The  volumes  of  the  Acid  Precipitations  Series  are 
a  result  of  a  symposium  on  Acid  Precipitation  held 
in  conjunction  with  the  American  Chemical  Soci- 
ety's Las  Vegas  meeting,  held  in  the  Spring  of 
1982.  The  symposium  was  designed  to  present 
findings  on  atmospheric  movement  of  the  precur- 
sors of  acid  precipitation;  atmospheric  chemistry 
and  precipitation  effects  including  aquatic,  terres- 
trial and  geochemical;  the  economics  involved 
with  acid  rain;  and  mathematical  modeling  in  order 
that  future  problems  may  be  predicted.  Volume  4 
is  intended  to  give  a  cross-section  of  recent  work 
on  documenting  characteristics  of  the  acid  deposi- 
tion phenomenon  itself,  usually  by  means  of  net- 
work studies,  but  also  in  intensive  case  studies. 
Topics  covered  include:  evaluation  of  wet  chemi- 
cal deposition  in  North  America;  acidic  pollutants 
in  air  and  precipitation  at  selected  rural  locations  in 


Canada;  combined  analysis  of  air  quality  and  pre- 
cipitation chemistry  data;  comparison  of  wet  depo- 
sition composition  at  coastal  and  inland  sites  in 
east-Central  Florida;  nature  of  precipitation  and 
atmospheric  particulates  in  Central  and  Northern 
New  Mexico;  the  OSCAR  (Oxidation  and  Scav- 
enging Characteristics  of  April  Rains)  experiment; 
field  intercomparison  of  sulfate  dry  deposition 
monitoring  and  measurement  methods;  solubility 
of  metal  ions  in  rainwater;  and  dry  deposition  of 
nitrogen-containing  species.  (See  W88-00096  thru 
W87- 12302)  (Geiger-PTT) 
W88-00222 


EVALUATION  OF  WET  CHEMICAL  DEPOSI- 
TION IN  NORTH  AMERICA, 

Colorado  State  Univ.,  Fort  Collins.  Natural  Re- 
sources Ecology  Lab. 
J.  H.  Gibson. 

IN:  Acid  Precipitation  Series,  Volume  4:  Deposi- 
tion both  Wet  and  Dry,  Butterworth  Publishers, 
Boston.  1984.  p  1-13,  7  fig,  2  tab,  3  ref. 

Descriptors:  'Acid  rain,  'Air  pollution,  'Monitor- 
ing, 'Chemistry  of  precipitation,  'Networks, 
Acidic  water,  Fate  of  pollutants,  Chemical  proper- 
ties, Nitrogen  compounds,  Sulfates,  Path  of  pollut- 
ants, Precipitation,  Nitrates,  Nitrogen,  Data  collec- 
tions, Hydrogen  ion  concentration. 

Data  from  the  U.S.  National  Atmospheric  Deposi- 
tion Program  (NADP)  and  the  Canadian  Network 
for  Sampling  Precipitation  (CANSAP)  networks 
are  sufficient  to  permit  the  analysis  of  spatial  and 
short-term  temporal  trends  in  wet  chemical  deposi- 
tion in  North  America.  Results  from  these  data 
suggest  that  the  eastern  and  northeastern  United 
States  and  southeastern  Canada  are  receiving  sig- 
nificant levels  of  deposition.  There  is  a  high  corre- 
lation of  acidity  with  sulfate  levels  and  evidence 
that  anthropogenic  sources  of  sulfur  and  nitrogen 
oxides  are  the  principal  contributors  to  acid  depo- 
sition. The  spatial  distribution  of  the  pH  of  rainfall 
is  also  controlled  by  the  concentration  of  neutraliz- 
ing species  such  as  calcium  and  ammonia.  In  many 
areas  of  the  west,  the  concentrations  of  nitrate  and 
sulfate  are  now  equivalent  to  or  exceeding  those  of 
calcium  and  ammonia.  Because  acidity  is  a  result  of 
total  precipitation  chemistry,  measurements  of 
trends  in  sulfate  and  nitrate  levels  are  more  critical 
than  those  of  hydrogen  ion  levels  when  research- 
ers assess  the  effectiveness  of  measures  to  reduce 
acid  deposition.  Long-term  monitoring  programs 
(>  10  yr)  are  needed  to  study  future  trends  because 
of  year-to-year  variations.  Such  long-term  data  are 
critical  for  evaluating  the  regional  impacts  of  in- 
creasing or  decreasing  emissions.  (See  also  W88- 
00208)  (Geiger-PTT) 
W88-00223 


ACIDIC  POLLUTANTS  IN  AIR  AND  PRECIPI- 
TATION AT  SELECTED  RURAL  LOCATIONS 
IN  CANADA, 

Atmospheric  Environment  Service,  Downsview 
(Ontario). 

L.  A.  Barrie,  K.  Anlauf,  H.  A.  Wiebe,  and  P. 
Fellin. 

IN:  Acid  Precipitation  Series,  Volume  4:  Deposi- 
tion both  Wet  and  Dry,  Butterworth  Publishers, 
Boston.  1984.  p  15-35,  13  fig,  3  tab,  16  ref. 

Descriptors:  'Acid  rain,  'Air  pollution,  'Monitor- 
ing, 'Chemistry  of  precipitation,  'Networks, 
Acidic  water,  Chemical  properties,  Ions,  Nitrogen 
compounds,  Seasonal  variations,  Sulfates,  Path  of 
pollutants,  Precipitation,  Nitrates,  Nitrogen,  Data 
collections,  Hydrogen  ion  concentration,  Rural 
areas,  Sulfur  compounds. 

The  Air  and  Precipitation  Monitoring  Network, 
along  with  other  precipitation  chemistry  networks 
in  Canada  has  begun  to  yield  data  on  the  occur- 
rence of  pollutants  in  time  and  space.  At  locations 
in  eastern  Canada  downwind  of  major  continental 
source  regions,  levels  of  sulfur  dioxide  and  sulfates 
in  the  atmosphere  undergo  strong  seasonal  vari- 
ations. Sulfate  concentrations  are  a  maximum  in 
summer,  a  minimum  in  winter.  Sulfur  dioxide 
levels  peak  in  winter  and  dip  lowest  in  summer. 
The  spatial  scale  of  sulfur  dioxide  pollution  is,  on 
the  average,  smaller  than  that  of  particulate  sulfate. 


Sources  Of  Pollution — Group  5B 

Concentrations  of  sulfur  dioxide  decrease  more 
rapidly  with  distance  from  the  source  region  than 
do  those  of  sulfate.  Precipitation  is  most  acidic  in 
southern  Ontario,  least  acidic  in  northwestern  On- 
tario. Seasonal  variations  of  the  concentration  of 
acid-related  ions  in  precipitation  occur  for  sulfate 
and  to  a  lesser  extent,  for  nitrate  but  not  at  all  for 
hydrogen  ions.  Dry  deposition  of  sulfur  com- 
pounds is  generally  less  than  or  equal  to  wet  depo- 
sition. Its  importance  relative  to  wet  deposition 
decreases  with  increasing  distance  from  source  re- 
gions. Measurements  of  precipitation  chemistry 
over  the  next  few  years  will  provide  insight  into 
the  processes  that  produce  acid  rain  and  trends  in 
acidity  associated  with  changes  in  emissions  in 
Canada.  (See  also  W88-00208)  (Geiger-PTT) 
W88-00224 


COMBINED  ANALYSIS  OF  AIR  QUALITY 
AND  PRECIPITATION  CHEMISTRY  DATA, 

Environmental   Research   and   Technology,    Inc., 
Westlake  Village,  CA. 
G.  M.  Hidy,  and  R.  Countess. 
IN:  Acid  Precipitation  Series,  Volume  4:  Deposi- 
tion both  Wet  and  Dry,  Butterworth  Publishers, 
Boston.  1984.  p  37-62,  4  fig,  6  tab,  16  ref. 

Descriptors:  'Acid  rain,  'Chemistry  of  precipita- 
tion, 'Nitrogen  compounds,  'Sulfur  compounds, 
'Chemical  properties,  Anions,  Cations,  Monitor- 
ing, Acidic  water,  Seasonal  variations,  Sulfates, 
Nitrites,  Data  collections,  Rainfall,  Metals,  Air  pol- 
lution, Ions. 

In  the  absence  of  extensive  direct  observations  of 
in-cloud  processes,  ground-based  observations  can 
provide  useful  surrogate  measures  of  scavenging 
processes.  Simultaneous  observations  of  sulfur 
oxide  and  nitrogen  oxide  concentrations  in  the  air 
and  precipitation  have  been  used  to  calculate  ratios 
corresponding  to  Junge's  rainout  efficiency, 
cation-to-sulfate  ratios  and  partial  anion-cation 
budgets  compared  with  hydrogen  ion  concentra- 
tions. Average  sulfate  rainout  efficiencies  based  on 
particulate  sulfate  are  0.6-0.8,  depending  on  the  the 
liquid  water  content  model  used.  Nitrate  efficien- 
cies based  on  particulate  nitrate  were  found  to  be 
much  larger  than  unity.  In  the  eastern  United 
States,  there  generally  is  sufficient  particulate  sul- 
fate in  the  air  to  account  for  precipitation  sulfate 
through  removal  by  water  nucleation  on  the  parti- 
cles. Nitrate  concentrations  in  precipitation  can  be 
explained  by  the  scavenging  of  nitric  acid  or  oxides 
of  weak-to  modest  seasonal  dependence,  with 
smaller  values  in  winter.  Comparison  of  particulate 
and  rainwater  sulfate  concentrations  with  alkaline 
metal  concentrations  for  a  few  available  cases  sug- 
gests enrichment  of  sulfate  in  rainwater  relative  to 
the  metals  in  particles.  Examination  of  particulate 
vs.  rainwater  cation  and  anion  concentrations  for  a 
few  cases  for  Pennsylvania  and  Delaware  suggest 
that  anions  are  dominated  by  sulfate  in  particles, 
but  sulfate  and  nitrate  contribute  more  equally  in 
rainwater.  (See  also  W88-00208)  (Geiger-PTT) 
W88-0O225 


COMPARISON  OF  WET  DEPOSITION  COM- 
POSITION AT  COASTAL  AND  INLAND  SITES 
IN  EAST-CENTRAL  FLORIDA, 

University  of  Central  Florida,  Orlando.  Dept.  of 
Chemistry. 
B.  C.  Madsen. 

IN:  Acid  Precipitation  Series,  Volume  4:  Deposi- 
tion both  Wet  and  Dry,  Butterworth  Publishers, 
Boston.  1984.  p  63-77,  5  fig,  5  tab,  13  ref.  Contract 
Nos.  NAS10-8986  and  NAS10-9841. 

Descriptors:  'Deposition,  'Acid  rain,  'Ions, 
•Chemistry  of  precipitation,  'Chemical  properties, 
Anions,  Cations,  Monitoring,  Sulfates,  Nitrates, 
Nitrites,  Nitrogen  compounds,  Sulfur  compounds, 
Data  collections,  Rainfall,  Hydrogen  ion  concen- 
tration, Air  pollution,  Statistical  analysis. 

During  the  period  July  1977  to  September  1981, 
wet  deposition  was  collected  from  several  sites  at 
or  near  Kennedy  Space  Center,  Florida,  and  at  a 
single  site  on  the  University  of  Central  Florida 
campus  located  east  of  Orlando.  Results  were  ana- 
lyzed in  terms  of  annual  weighted  averages  for 
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Group  5B — Sources  Of  Pollution 

four  separate  periods,  49  monthly  weighted  aver- 
ages as  a  group,  and  daily  sampling  in  each  of  the 
four  annual  periods.  The  H,  N03  and  S04  ion 
composition  of  wet  deposition  in  east-central  Flori- 
da was  found  to  be  similar  at  sites  separated  by  50 
km  or  less.  A  rapid  decline  was  noted  in  the 
contribution  of  marine-derived  constituents  in  wet 
deposition  as  site  distance  from  the  ocean  in- 
creased. Statistical  analysis  of  data  suggests  that 
somewhat  anomalous  behavior  is  observed  at  one 
site  located  at  the  seashore;  however,  the  acidity 
and  related  chemical  species  concentrations  are  not 
significantly  affected.  (See  also  W88-00208) 
(Geiger-PTT) 
W88-00226 


NATURE  OF  PRECIPITATION  AND  ATMOS- 
PHERIC PARTICULATES  IN  CENTRAL  AND 
NORTHERN  NEW  MEXICO, 

New   Mexico   Inst,   of  Mining  and  Technology, 
Socorro.  Dept.  of  Chemistry. 
C.  J.  Popp,  R.  W.  Ohline,  D.  K.  Brandvold,  and  L. 
A.  Brandvold. 

IN:  Acid  Precipitation  Series,  Volume  4:  Deposi- 
tion both  Wet  and  Dry,  Butterworth  Publishers, 
Boston.  1984.  p  79-95,  2  fig,  12  tab,  18  ref. 

Descriptors:  *Acid  rain,  'Chemistry  of  precipita- 
tion, 'Chemical  properties,  *Air  pollution,  ♦Partic- 
ulate matter,  Deposition,  Anions,  Cations,  Moni- 
toring, Acidic  water,  Ions,  Sulfates,  Nitrates,  Ni- 
trites, Nitrogen  compounds,  Sulfur  compounds, 
Data  collections,  Rainfall,  Hydrogen  ion  concen- 
tration, Calcium,  Chlorine,  Sodium,  Fly  ash. 

The  chemistry  of  the  precipitation  and  the  nature 
and  distribution  of  atmospheric  particulates  in 
washout  and  air  filters  in  an  expanded  study  area  in 
central  and  northern  New  Mexico  have  been  inves- 
tigated over  a  one-  to  three-year  period.  Average 
pH  values  for  precipitation  in  the  arid,  high  desert 
and  mountain  regions  of  central  and  northern  New 
Mexico  are  lower  than  expected  for  C02  equilibri- 
um and  range  from  4.7  to  5.5  on  an  event  basis. 
Volume-weighted  averages  are  lower  and  indicate 
greater  acid  contribution  from  larger  events.  Ter- 
restrially derived  atmospheric  particulates  play  a 
major  role  in  neutralizing  acidity  in  low-volume 
precipitation  events.  Reaction  of  calcareous  mate- 
rial lowers  S04/Ca  ratios  in  precipitation  as  a 
function  of  time  of  exposure  of  the  precipitation 
with  washout  particulate  matter.  Fly  ash  particle 
number  densities  were  calculated  for  precipitation 
washout.  Cl/Na  ratios  were  high  when  both  of  the 
ions  originate  from  the  exposure  of  precipitation  to 
regional  terrestrial  material.  The  nitric  acid  contri- 
bution to  the  acidity  as  reflected  in  N03/S04 
ratios  appears  to  be  large  considering  the  amount 
of  sulfate  contributed  from  entrainment  processes. 
Winter  N03/S04  ratios  are  high  in  Albuquerque 
during  temperature  inversions,  and  high  N03/S04 
ratios  are  observed  in  precipitation  collected  in 
thunderstorms  at  high  altitudes.  (See  also  W88- 
00208)  (Geiger-PTT) 
W88-O0227 


OSCAR  EXPERIMENT, 

Battelle  Pacific  Northwest  Labs.,  Richland,  WA. 
R.  C.  Easter. 

IN:  Acid  Precipitation  Series,  Volume  4:  Deposi- 
tion both  Wet  and  Dry,  Butterworth  Publishers, 
Boston.  1984.  p  97-120,  17  fig,  4  tab,  9  ref. 

Descriptors:  *Sulfur,  *Nitrogen,  'Networks,  *Me- 
terological  data  collections,  'Cyclones,  *Air  pollu- 
tion, Oxides,  Nitrates,  Nitrogen  compounds,  Sulfur 
compounds,  Data  collections,  Deposition,  Storms, 
Clouds,  Acid  rain,  Sulfates,  Oxidation. 

The  OSCAR  (Oxidation  and  Scavenging  Charac- 
teristics of  April  Rains)  experiment,  a  cooperative 
field  study  of  wet  removal  by  cyclonic  storms,  was 
carried  out  to  characterize  the  physicochemical 
and  dynamical  features  of  selected  cyclonic  or 
frontal  storms  as  they  traverse  the  eastern  United 
States.  A  37-station  intermediate-density  network 
provided  regional  coverage  over  the  eastern 
United  States  while  a  47-site  high-density  network 
was  located  in  a  10,000  sq  km  area  in  northeastern 
Indiana,  where  intensive  investigations  into  wet 
removal    mechanisms    were    made.    Four    storm 


events  were  studied  during  the  experiment.  Prelim- 
inary results  at  the  high-density  network  from  one 
of  the  storm  events  suggest  that  scavenging  and  in- 
cloud  oxidation  of  S02  apparently  contributed 
more  than  twice  as  much  to  sulfur  wet  deposition 
as  did  scavenging  of  existing  sulfate  aerosol.  Tenta- 
tive measurements  of  hydrogen  peroxide  in  rain- 
water samples  support  the  aqueous  phase  H202- 
S02  reaction  as  a  major  oxidation  mechanism. 
Temporal  features  of  the  wet  deposition  during  the 
storm  showed  a  rapid  depletion  of  sulfur  pollutants 
by  wet  removal.  Scavenging  of  existing  nitrate 
aerosol,  nitric  acid  and  peroxyacetyl  nitrate  all 
contributed  to  nitrogen  oxide  wet  deposition,  al- 
though the  data  indicate  that  these  species  may  not 
account  for  all  of  the  nitrate  found  in  precipitation 
in  the  storm.  (See  also  W88-00208)  (Geiger-PTT) 
W88-O0228 


SOLUBILITY  OF  METAL  IONS  IN  RAIN- 
WATER, 

Illinois  State  Water  Survey  Div.,  Champaign.  At- 
mospheric Chemistry  Section. 
D.  F.  Gatz,  B.  K.  Warner,  and  L.  C.  Chu. 
IN:  Acid  Precipitation  Series,  Volume  4:  Deposi- 
tion both  Wet  and  Dry,  Butterworth  Publishers, 
Boston.  1984.  p  133-151,  8  fig,  4  tab,  27  ref. 

Descriptors:  *Acid  rain,  *Ions,  'Solubility, 
•Chemistry  of  precipitation,  'Metals,  Deposition, 
Rain,  Anions,  Cations,  Water  pollution  sources, 
Monitoring,  Fate  of  pollutants,  Acidic  water,  Hy- 
drogen ion  concentration,  Lead,  Iron,  Cadmium, 
Zinc,  Copper,  Heavy  metals,  Data  collections, 
Rainfall,  Chemical  properties,  Air  pollution. 

Soluble  and  insoluble  metals,  and  major  cations 
and  anions  were  measured  in  weekly  wet,  dry  and 
bulk  precipitation  samples  collected  in  suburban 
Chicago  during  59  sampling  periods  from  Decem- 
ber 1979  to  March  1981.  Distributions  of  percent 
soluble  metals  show  differences  in  solubility  be- 
tween metals  (Zn  =  Cd>Cu>Pb)  and  differences 
for  all  metals  between  sample  types 
(wet  >  bulk = dry).  Total  insoluble  mass  concentra- 
tion is  a  good  index  of  clay  mineral  concentration, 
but  is  composed  of  other  materials  as  well,  since 
the  observed  abundance  of  insoluble  Al  in  the 
samples  was  less  than  that  of  the  major  clay  miner- 
als. Metal  solubility  in  precipitation  is  similar  to 
that  of  other  natural  waters;  solubility  decreases  as 
pH  and  the  concentrations  of  total  mass  and  insolu- 
ble Fe  increase.  This  variation  of  metal  solubility 
with  the  concentrations  of  insoluble  materials  ex- 
plains why  metals  are  less  soluble  in  dry  and  bulk 
samples  than  in  wet  samples.  For  both  Zn  and  Pb, 
the  wet  and  bulk  samples  show  consistent  patterns, 
with  the  wet  samples  on  the  whole  having  smaller 
total  insoluble  consistent  mass  concentrations  and 
higher  percent  solubility  values.  These  results  have 
important  implications  for  precipitation  sampling 
and  sample  preparation  methodology,  as  well  as 
for  understanding  metal  chemistry  in  precipitation, 
airborne  metals  scavenging  processes,  metals  as 
tracers  for  sources  of  acidity  and  effects  of  acid 
precipitation  on  ecosystems.  (See  also  W88-00208) 
(Geiger-PTT) 
W88-00229 


EVALUATING  THE  FECAL  CONTAMINA- 
TION IN  FRUITS  AND  VEGETABLES  FROM 
MARKETS  IN  MEXICO  CITY, 

Universidad     Nacional     Autonoma    de     Mexico, 

Mexico  City.  Dept.  of  Human  Ecology. 

For  primary  bibliographic  entry  see  Field  3C. 

W88-O0284 


ENVIRONMENTAL  POLLUTION  AND  CON- 
TROL, 

Duke   Univ.,   Durham,   NC.   Dept.   of  Civil   and 

Environmental  Engineering. 

P.  A.  Vesilind,  and  J.  J.  Peirce. 

2nd.  Edition.  Butterworth,  Boston,  MA.  1983.  395 

P- 

Descriptors:  'Water  quality  control,  'Water  pollu- 
tion control,  'Wastewater  treatment,  Water  treat- 
ment, Sludge  treatment,  Sludge  disposal,  Pollutant 
identification,  Industrial  wastes,  Environmental  en- 
gineering. 


This  book  presents  the  important  aspects  of  envi- 
ronmental engineering  to  a  nonengineering  audi- 
ence. Among  the  water-related  topics  are  pollu- 
tion, measurement  of  water  quality,  water  supply 
and  distribution,  water  treatment,  wastewater  col- 
lection and  treatment,  sludge  treatment  and  dispos- 
al, nonpoint  source  pollution,  law,  and  hazardous 
waste  disposal.  (See  W88-00331  thru  W88-00338) 
(Cassar-PTT) 
W88-00330 


WATER  POLLUTION, 

Duke   Univ.,   Durham,   NC.   Dept.   of  Civil   and 
Environmental  Engineering. 
P.  A.  Vesilind,  and  J.  J.  Peirce. 
IN:  Environmental  Pollution  and  Control,  2nd  edi- 
tion. Butterworth,  Boston,  MA.  1983.  p  7-34,  11 
fig,  2  tab. 

Descriptors:  'Water  pollution  sources,  'Water  pol- 
lution effects,  'Industrial  wastes,  Municipal  wastes, 
Agricultural  wastes,  Ecology,  Biodegradation, 
Degradation,  Aerobic  digestion,  Anaerobic  diges- 
tion, Streams,  Oxygen,  Aeration,  Dissolved 
oxygen,  Aquatic  life,  Oxygen  demand,  Lakes,  Eu- 
trophication,  Algae,  Phosphorus,  Nutrients. 

Industrial  waste,  including  heavy  metals,  unknown 
chemicals,  and  heat,  is  probably  the  greatest  single 
water  pollution  problem.  Municipal  waste  is  the 
second  most  important  water  pollution  source.  A 
particular  problem  is  the  combined  storm  and  sani- 
tary sewer  system  used  in  most  older  cities.  Other 
pollutants  are  agricultural  wastes,  sediment  from 
land  erosion,  oil  spills,  and  acid  mine  drainage. 
Aerobic  and  anaerobic  decomposition  are  summa- 
rized. Organic  pollutants  discharged  into  a  stream 
use  oxygen  for  decomposition.  Oxygen  dynamics 
can  be  calculated  from  formulas  and  curves. 
Reaeration  constants  vary  from  0.1-0.23  per  day 
for  small  ponds  to  >1.15  per  day  in  rapids.  The 
effects  of  pollution  on  aquatic  life  are  described. 
Lake  pollution  differs  from  stream  pollution  in  that 
light  and  temperature  have  significant  effects. 
Phosphorus  compounds  have  an  important  role  in 
lake  eutrophication.  (See  also  W88-00314)  (Cassar- 
PTT) 
W88-00331 


NONPOINT  SOURCE  WATER  POLLUTION, 

Duke  Univ.,   Durham,  NC.   Dept.   of  Civil  and 
Environmental  Engineering. 
P.  A.  Vesilind,  and  J.  J.  Peirce. 
IN:  Environmental  Pollution  and  Control,  2nd  edi- 
tion. Butterworth,  Boston,  MA.  1983.  p  129-140. 

Descriptors:  'Water  pollution  sources,  'Water 
quality  control,  'Nonpoint  pollution  sources, 
'Water  pollution  prevention,  'Erosion  control, 
Agriculture,  Forest  management,  Urban  runoff, 
Storm  runoff,  Sediment  transport,  Silt,  Soil  stabili- 
zation, Vegetation,  Terracing,  Construction,  Mine 
drainage,  Mine  wastes,  Environmental  effects,  Wa- 
tershed management,  Storm  wastewater. 

Nonpoint  source  pollution  is  a  result  of  rainfall 
runoff.  The  number  of  soil  particles  dislodged  and 
transported  to  water  bodies  depends  on  the  charac- 
teristics of  the  rain,  the  soil  characteristics,  slope 
factors,  and  land  cover  conditions.  The  portion  of 
soil  actually  delivered  to  the  receiving  waterway  is 
the  delivery  ratio.  It  is  influenced  by  the  magni- 
tude of  the  sediment  sources,  the  proximity  of 
pollutant  sources  to  the  receiving  water,  and  the 
velocity  and  volume  of  the  water.  Control  strate- 
gies are  available  for  types  of  nonpoint  pollution: 
agriculture-terracing,  diversions,  grassed  water- 
ways, cover  plants;  silviculture-proper  design  of 
roads  and  transportation  networks,  buffer  strips, 
chemical  erosion  control,  diversions;  construction- 
protection  of  slopes  and  easily  eroded  places,  soil 
covers,  stormwater  deflection,  site  restoration  after 
construction;  surface  mining-overburden  segrega- 
tion, site  restoration  with  regrading  and  revegeta- 
tion,  proper  design  of  roads  and  transportation 
networks;  subsurface  mining-restriction  of  water 
flow,  maintenance  of  an  anaerobic  atmosphere, 
proper  mine  site  selection,  plugging  of  boreholes, 
grouting;  urban  stormwater  runoff-street  cleaning, 
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catch  basin  cleaning,  detention  basins,  treatment. 

(See  also  W88-00314)  (Cassar-PTT) 

W88-O0336 


HAZARDOUS  WASTE, 

Duke  Univ.,   Durham,   NC.   Dept.   of  Civil  and 
Environmental  Engineering. 
P.  A.  Vesilind,  and  J.  J.  Peirce. 
IN:  Environmental  Pollution  and  Control,  2nd  edi- 
tion. Butterworth,  Boston,  MA.  1983.  p  191-207,  2 
fig- 

Descriptors:  'Water  pollution  sources,  'Water 
quality  control,  •Landfills,  'Industrial  wastes, 
•Waste  management,  Chemical  wastes,  Water  pol- 
lution control. 

Of  the  60  million  metric  tons  of  hazardous  waste 
generated  each  year  in  the  U.S.,  most  is  inad- 
equately disposed  of  in  humid  areas  where  aquifers 
used  for  drinking  water  may  be  easily  contaminat- 
ed. Some  techniques  for  reducing  the  pollution 
potential  of  the  wastes  are  chemical  stabilization/ 
fixation,  volume  reduction,  waste  segregation,  de- 
toxification, degradation,  and  encapsulation. 
Proper  transportation  can  minimize  spills  and  pol- 
lution of  streams  or  water  supplies.  Reuse  of  haz- 
ardous wastes  in  another  industry  reduces  the 
quantity  of  potential  pollutants.  Proper  landfill 
design,  operation,  and  site  closure  are  necessary  to 
prevent  or  minimize  seepage  into  groundwater. 
(See  also  W88-O0314)  (Cassar-PTT) 
W88-00338 


WATER  QUALITY  TRENDS  IN  THE  LAS 
VEGAS  WASH  WETLANDS, 

Nevada  Univ.,  Las  Vegas.  Lake  Mead  Limnologi- 
cal  Research  Center. 
F.  A.  Morris,  and  L.  J.  Paulson. 
IN:  Aquatic  Resources  Management  of  the  Colora- 
do River  Ecosystem:  Proceedings  of  the  1981 
Symposium  on  the  Aquatic  Resources  Manage- 
ment of  the  Colorado  River  Ecosystem,  November 
16-18,  1981,  Las  Vegas,  NV.  Ann  Arbor  Science, 
Ann  Arbor,  MI.  1983.  p  125-136,  8  fig,  1  tab,  10 
ref. 

Descriptors:  'Fate  of  pollutants,  'Nitrogen,  •Phos- 
phorus, •Wastewater  disposal,  Land  disposal,  Las 
Vegas  Wash,  Ammonia,  Wetlands,  Absorption, 
Lake  Mead. 

Nutrient  transport  through  the  Las  Vegas  Wash 
was  studied  for  18  months  starting  in  July  1979. 
Secondary  wastewater  effluent  is  discharged  into 
the  Wash,  from  which  it  enters  Lake  Mead.  The 
mean  loading  rates  (in  kg/day)  measured  1.6  km 
from  the  lake  were:  total  nitrogen,  3172;  total 
phosphorus,  539.6.  Mean  removal  rates  (kg/day) 
were:  total  nitrogen,  1001.1;  total  phosphorus, 
156.9.  Efficiency  of  removal  decreased  with  in- 
creasing velocities  and  volumes  of  flows.  (See  also 
W86-02484)  (Cassar-PTT) 
W88-O0345 


NATURE  AND  AVALLABELITY  OF  PARTICU- 
LATE PHOSPHORUS  TO  ALGAE  IN  THE 
COLORADO  RTVER, 

Utah  State  Univ.,  Logan.  Dept.  of  Civil  and  Envi- 
ronmental Engineering. 
R.  J.  Watts,  and  V.  A.  Lamarra. 
IN:  Aquatic  Resources  Management  of  the  Colora- 
do River  Ecosystem:  Proceedings  of  the  1981 
Symposium  on  the  Aquatic  Resources  Manage- 
ment of  the  Colorado  River  Ecosystem,  November 
16-18,  1981,  Las  Vegas,  NV.  Ann  Arbor  Science, 
Ann  Arbor,  MI.  1983.  p  161-180,  4  fig,  9  tab,  26 
ref. 

Descriptors:  'Rivers,  'Phosphorus,  *Algae,  Colo- 
rado River,  Nutrients,  Primary  productivity,  Pro- 
ductivity, Suspended  sediments,  Sediments. 

Nutrient  levels  were  determined  in  the  Colorado 
River  above  Lake  Powell  during  July-October 
1978-phosphate-P,  <10  micrograms/L;  filterable 
P,  15-30  micrograms/L;  acid  hydrolyzable  phos- 
phorus, 6-13  micrograms/L;  total  phosphorus,  81- 
105  micrograms/L;  nitrate-N,  688-1394  micro- 
grams/L; nitrite-N,  6-21  micrograms/L;  ammonia- 


N,  34-44  micrograms/L;  temperature,  1 1-25  C;  pH, 
8.1-8.4;  and  Secchi  disc  transparency,  44-85  cm. 
Net  primary  production  was  estimated  at  501  g  C/ 
sq  m/hr  in  August,  and  12.6-69.6  g  C/sq  m/hr  in 
the  other  months  of  the  study.  Although  ortho- 
phosphate  levels  were  below  10  micrograms/L, 
planktonic  primary  production  was  high  if  turbidi- 
ty was  low.  Phosphorus  associated  with  calcite 
was  found  to  be  a  source  for  algal  growth.  (See 
also  W86-02484)  (Cassar-PTT) 
W88-00347 


POTENTIAL  EFFECTS  OF  PROCESSED  OIL 
SHALE  LEACHATE  IN  THE  AQUATIC  ENVI- 
RONMENT, 

Utah  Water  Research  Lab.,  Logan. 

For  primary  bibliographic  entry  see  Field  5C. 

W88-00354 


POTENTIAL  IMPACTS  OF  ENERGY  DEVEL- 
OPMENT UPON  WATER  QUALITY  OF  LAKE 
POWELL  AND  THE  UPPER  COLORADO 
RTVER, 

Colorado  Univ.,  Boulder.  Dept.  of  Civil,  Environ- 
mental, and  Architectural  Engineering. 
A.  J.  Medine. 

IN:  Aquatic  Resources  Management  of  the  Colora- 
do River  Ecosystem:  Proceedings  of  the  1981 
Symposium  on  the  Aquatic  Resources  Manage- 
ment of  the  Colorado  River  Ecosystem,  November 
16-18,  1981,  Las  Vegas,  NV.  Ann  Arbor  Science, 
Ann  Arbor,  MI.  1983.  p  399-424,  2  fig,  13  tab,  24 
ref. 

Descriptors:  *Water  pollution  sources,  •Environ- 
mental effects,  *Energy,  *Oil  shale,  *Rivers,  *Mine 
wastes,  'Metals,  'Water  quality,  Lake  Powell, 
Colorado  River,  Green  River  formation,  Lea- 
chates,  Heavy  metals,  Wastewater,  Fate  of  pollut- 
ants. 

Questions  concerning  the  impact  of  oil  shale  pro- 
duction on  water  quality  and  the  environment  are 
discussed  considering  four  major  scenarios  (4  mil- 
lion to  0.4  million  barrels/day).  Heavy  metals  in 
the  sediments  and  water  of  tributaries  in  the  Colo- 
rado River  system  and  in  Lake  Powell  are  high 
enough  to  warrant  further  study.  Potential  water 
quality  impacts  of  oil  shale  production  are  hard  to 
quantify.  However,  concerns  are  listed.  Growing 
populations  in  the  mining  areas  would  also  contrib- 
ute industrial  and  municipal  wastewater  dis- 
charges, significantly  increasing  the  productivity 
of  Lake  Powell.  A  sound  monitoring  program  is 
vital  for  studying  the  fate  and  effects  of  pollutants 
in  this  system.  (See  also  W86-02484)  (Cassar-PTT) 
W88-00357 


EROSION  AND  SALINITY  PROBLEMS  IN 
ARID  REGIONS, 

Nevada  Univ.  System,  Las  Vegas.  Desert  Re- 
search Inst. 

R.  H.  French,  and  W.  W.  Woessner. 
IN:  Aquatic  Resources  Management  of  the  Colora- 
do River  Ecosystem:  Proceedings  of  the  1981 
Symposium  on  the  Aquatic  Resources  Manage- 
ment of  the  Colorado  River  Ecosystem,  November 
16-18,  1981,  Las  Vegas,  NV.  Ann  Arbor  Science, 
Ann  Arbor,  MI.  1983.  p  425-437,  3  fig,  1  tab,  15 
ref.  Contract  Nos.  0-07-30-V0126  and  YA-512-CT- 
200. 

Descriptors:  *Fate  of  pollutants,  *Water  pollution 
sources,  *Saline  soils,  *Erosion,  Las  Vegas  Valley, 
Soil  erosion,  Floods,  Flash  floods,  Colorado  River, 
Rivers,  Arid  lands. 

Studies  of  soil  samples  collected  at  78  sites  in  s  39 
sq  km  area  of  the  Lower  Las  Vegas  Valley  indicat- 
ed that  erosion  contributes  to  the  salinity  problem 
in  the  Colorado  River  system.  Between  the  ground 
surface  and  3  m  depth  3.9  million  Mg  (33.7  kg/cu 
m)  of  salt  are  stored.  In  the  first  15  cm  of  soil  the 
salt  concentration  is  51.4  kg/cu  m.  In  some  areas 
the  salt  level  is  greater  than  802  kg/cu  m  of  soil. 
The  greatest  amount  of  salt  storage  occurs  in  the 
30-60  cm  and  180-240  cm  intervals.  Between 
August  1975  and  April  1979  about  450,000  cu  m 
(777,000  Mg)  of  soil  was  eroded  from  the  Las 
Vegas  Valley.  Examination  of  the  headcut  showed 


an  erosion  rate  of  364  cu  m  (628  Mg)  of  soil/day. 
Thus  erosion  in  the  Lower  Las  Vegas  Wash  may 
contribute  4000  kg  of  salt  on  an  annual  basis  to  the 
Colorado  River.  Depending  on  where  the  sedi- 
ment is  being  eroded,  between  2%  to  10%  of  the 
total  salinity  entering  the  river  from  the  wash  is 
attributable  to  erosion.  The  July  1975  flash  flood 
removed  63,000  Mg  of  soil  and  1270-6280  Mg  of 
salt.  (See  also  W86-02484)  (Cassar-PTT) 
W88-00358 


CHEMISTRY  OF  PARTICLES. 

Acid  Precipitation  Series,  Volume  2,  Butterworth 
Publishers,  Boston,  1984.  Volume  edited  by  Jack 
L.  Durham.  Series  edited  by  John  I.  Teasley.  262 
P- 

Descriptors:  *Fate  of  pollutants,  *Acid  rain,  •Pre- 
cipitation, 'Oxidation,  'Aerosols,  Sulfuric  acid, 
Sulfur  dioxide,  Nitric  acid,  Sulfates,  Nitrates, 
Chemical  reactions,  Fog,  Clouds,  Ozone,  Hydro- 
gen peroxide. 

Recent  advances  in  the  theoretical,  experimental 
laboratory,  and  field  investigations  of  processes 
leading  to  acidification  of  particles,  fogs,  and  rain 
are  presented.  The  role  of  oxidation  in  acid  precipi- 
tation is  emphasized.  Sulfur  dioxide,  nitric  acid, 
hydrogen  peroxide,  and  ozone  have  highly  interac- 
tive roles  in  acidification.  Papers  concern  thermo- 
dynamics, use  of  oxygen- 18  isotopes  to  study  for- 
mation and  neutralization  of  acidic  aerosols,  sulfur 
dioxide  and  nitrogen  dioxide  reactions  in  haze  and 
cloud,  acid  particles  and  droplets  in  the  atmos- 
phere, oxidation  of  dissolved  sulfur  dioxide  and 
adsorption  of  nitric  acid  to  produce  acidification, 
and  solubility  of  atmospheric  particulate  matter 
(e.g.,  metals,  ammonium  salts,  nitrates,  and  sul- 
fates). (See  W89-00372  thru  W88-00377)  (Cassar- 
PTT) 
W88-00371 


THERMODYNAMIC  EQUILIBRIUM  PROP- 
ERTIES OF  AQUEOUS  SOLUTIONS  OF  NI- 
TRATE, SULFATE  AND  AMMONIUM, 

Exxon  Research  and  Engineering  Co.,  Florham 
Park,  NJ. 

A.  W.  Stelson,  M.  E.  Bassett,  and  J.  H.  Seinfeld. 
IN:  Acid  Precipitation  Series,  Volume  2:  Chemis- 
try of  Particles,  Fogs  and  Rain,  Butterworth  Pub- 
lishers, Boston.  1984.  Volume  edited  by  Jack  L. 
Durham.  Series  edited  by  John  I.  Teasley.  p  1-52, 
14  fig,  9  tab.  60  ref. 

Descriptors:  'Fate  of  pollutants,  'Acid  rain,  'Pre- 
cipitation, Thermodynamics,  Ammonium  sulfate, 
Nitric  acid,  Sulfuric  acid,  Chemical  reactions, 
Equilibrium,  Vapor  pressure,  Nitrates,  Sulfates, 
Ammonium  nitrate. 

The  thermodynamic  properties  of  three  aqueous 
systems  have  been  considered  in  detail:  (1)  ammo- 
nium nitrate/nitric  acid/water  (2)  ammonium  ni- 
trate/ammonium sulfate/water,  and  (3)  ammonium 
sulfate/sulfuric  acid/water.  The  theory  and  tech- 
niques presented  in  this  chapter  enable  one  to 
calculate  the  vapor  pressure  and  thermodynamic 
properties  of  any  aqueous  system  of  nitrate,  sulfate, 
ammonium,  nitric  and  sulfuric  acids.  For  example, 
all  the  activity  coefficients  required  to  study  the 
full  ammonium  nitrate/nitric  acid/ammonium  sul- 
fate/sulfuric acid/water  system  are  now  known.  In 
addition,  techniques  for  estimating  the  temperature 
dependence  can  be  applied  to  the  other  systems 
considered  here.  (See  also  W88-00371)  (Cassar- 
PTT) 
W88-00372 


ACIDIC  AEROSOLS:  OXYGEN-18  STUDIES  OF 
FORMATION  AND  EMFRARED  STUDIES  OF 
OCCURRENCE  AND  NEUTRALIZATION, 

Argonne  National  Lab.,  IL.  Chemical  Technology 
Div. 

P.  T.  Cunningham,  B.  D.  Holt,  S.  A.  Johnson,  D. 
L.  Drapcho,  and  R.  Kumar. 

IN:  Acid  Precipitation  Series,  Volume  2:  Chemis- 
try of  Particles,  Fogs  and  Rain,  Butterworth  Pub- 
lishers, Boston.  1984.  Volume  edited  by  Jack  L. 
Durham.  Series  edited  by  John  I.  Teasley.  p  53- 
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130,  36  fig,  4  tab,  163  ref. 

Descriptors:  *Fate  of  pollutants,  *Acid  rain,  'Pre- 
cipitation, 'Aerosols,  Nitric  acid,  Sulfuric  acid, 
Nitrates,  Sulfates,  Isotope  studies,  Oxygen  iso- 
topes, Neutralization,  Chemical  reactions,  Variabil- 
ity, Seasonal  variability,  Diurnal  variation,  Urban 
areas,  Oxidation. 

Oxygen  isotopy  proved  applicable  to  the  study  of 
mechanisms  of  sulfate  formation  since  the  isotope 
of  the  sulfates  was  easily  differentiated  depending 
on  the  formation  process,  such  as  aqueous-phase 
hydrogen  peroxide  oxidation,  surface  oxidation, 
homogeneous  gas-phase  oxidation,  and  high-tem- 
perature air  oxidation.  Aerosol  samples  collected 
in  and  near  urban  areas  (Chicago,  Illinois;  St. 
Louis,  Missouri)  varied  with  time,  changing  from 
neutral  to  acidic  and  back  to  neutral  within  a  few 
hours,  showing  the  influence  of  locally  variable 
sources  and  inhomogeneity  of  the  atmosphere. 
Aerosol  samples  collected  at  five  sites  in  the 
Northeast  were  highly  acidic.  These  showed 
monthly,  seasonal,  diurnal,  and  daily  variations. 
Aerosol  mass  loadings  were  highest  during 
summer.  Aerosol  acidity  was  high  in  summer  and 
winter,  low  in  spring  and  fall.  Acidity  was  highest 
in  the  late  morning-early  afternoon,  lowest  during 
the  night.  The  dirunal  variation  is  explained  by 
convective  mixing,  which  brings  acidic  aerosol  to 
the  ground  in  daytime  where  it  is  neutralized  by 
ammonia  at  the  ground  level  during  the  night.  No 
evidence  was  found  of  sulfate  acidity  coexisting 
with  nitrate  ion,  indicating  that  sulfuric  acid  dis- 
places nitric  acid  from  the  condensed  phase  to  the 
gas  phase  wheneverthe  two  are  present  in  the  same 
air  mass.  Aerosol  aloft  was  often  acidic  while 
simultaneous  ground-based  samples  were  neutral, 
indicating  that  the  atmosphere  is  more  acidic  than 
ground  measurements  suggest.  (See  also  W88- 
00371)  (Cassar-PTT) 
W88-O0373 


STUDIES  OF  SULFUR  DIOXIDE  AND  NITRO- 
GEN REACTIONS  IN  HAZE  AND  CLOUD, 

Nevada  Univ.  System,  Reno.  Desert  Research  Inst. 
A.  W.  Gertler,  D.  F.  Miller,  D.  Lamb,  and  U. 
Katz. 

IN:  Acid  Precipitation  Series,  Volume  2:  Chemis- 
try of  Particles,  Fogs  and  Rain,  Butterworth  Pub- 
lishers, Boston.  1984.  Volume  edited  by  Jack  L. 
Durham.  Series  edited  by  John  I.  Teasley.  p  131- 
160,  9  fig,  5  tab,  62  ref. 

Descriptors:  *Fate  of  pollutants,  'Acid  rain,  'Pre- 
cipitation, 'Aerosols,  Nitric  acid,  Sulfuric  acid, 
Nitrates,  Sulfates,  Chemical  reactions,  Oxidation, 
Clouds,  Haze,  Sulfur  dioxide,  Catalysts,  Hydrogen 
ion  concentration,  Ozone,  Hydrogen  peroxide, 
Sodium  chloride. 

Cloud  chamber  studies  showed  that  no  significant 
rate  of  sulfur  dioxide  oxidation  was  observed  in 
haze  (dry  particle  diameters  of  about  0.1  micron) 
experiments  up  to  95%  relative  humidity.  Howev- 
er, on  the  much  larger  scale  in  the  atmosphere 
other  surface-dependent  reactions  and  gas  mixtures 
may  occur  often  enough  to  provide  a  significant 
sink  of  atmospheric  sulfur  dioxide,  even  at  low 
rates.  For  cloud  droplets  produced  from  cloud 
condensation  nuclei  (CCN)  of  0.1  micron  in  diame- 
ter, the  aerobic  sulfur  dioxide  conversion  rates 
were  small  and  independent  of  CCN  composition. 
Average  conversion  rate  was  0.6%/hr  with  a  final 
pH  of  4.7  and  a  sulfur  dioxide  lifetime  of  about  170 
hours.  When  larger,  intentionally  buffered  CCN 
(0.5-0.9  micron  dry  diameter)  were  used,  a  distinct 
dependence  of  sulfur  dioxide  conversion  rate  on 
pH  emerged.  The  first-order  rate  constant  was 
0.0001-0.001/sec.  Mn(  +  +)  ion  (0.001M)  proved  to 
be  an  effective  catalyst  for  sulfur  dioxide  oxidation, 
especially  at  pH  4.  Elevated  sulfur  dioxide  oxida- 
tion rates  were  also  observed  in  clouds  made  from 
sodium  chloride  nuclei  (0.5  micron  dry  diameter). 
Clouds  produced  in  air  containing  nitrogen  dioxide 
had  very  small  concentrations  of  nitrate.  However, 
nitrate  concentrations  were  substantial  when 
clouds  were  produced  in  air  with  nitrogen  dioxide 
and  ozone  or  hydrogen  peroxide.  Nitrogen  dioxide 
to  nitrate  conversion  rates  approaching  10%/hr 
were  observed.  (See  also  W88-00371)  (Cassar- 
PTT) 


W88-00374 


OBSERVATIONS  ON  ACID  PARTICLES  AND 
DROPLETS  IN  THE  ATMOSPHERE, 

Deutscher     Wetterdienst,     Hamburg     (Germany, 
F.R.).  Meteorologisches  Observatorium. 
P.  Winkler. 

IN:  Acid  Precipitation  Series,  Volume  2:  Chemis- 
try of  Particles,  Fogs  and  Rain,  Butterworth  Pub- 
lishers, Boston.  1984.  Volume  edited  by  Jack  L. 
Durham.  Series  edited  by  John  I.  Teasley.  p  161- 
196,  18  fig,  1  tab,  64  ref. 

Descriptors:  'Fate  of  pollutants,  'Acid  rain,  'Pre- 
cipitation, 'Aerosols,  Neutralization,  Chemical  re- 
actions, Ammonia,  Oxidation,  Hydrogen  ion  con- 
centration, Conductivity,  Fog,  Clouds. 

Simultaneous  measurements  of  pH  and  conductivi- 
ty turn  out  to  be  an  important  tool  for  character- 
ization of  the  acidity  content  of  aerosol  and  pre- 
cipitation. The  acid  fraction  of  the  soluble  matter 
of  the  aerosol  is  of  the  order  of  a  few  percent.  The 
acid  fraction  increases  with  decreasing  particle 
radius  and  increases  with  increasing  total  pollution. 
In  marine  air  the  acidity  is  concentrated  in  parti- 
cles with  radii  below  0.3  micron,  and  the  acid 
fractions  are  usually  higher  than  over  the  conti- 
nents or  in  cities.  Most  probably,  lack  of  ammonia 
is  the  reason  for  the  high  acidity  of  the  small 
marine  particles.  The  larger  marine  particles  are 
neutral  or  alkaline,  depending  on  the  sea  salt  con- 
tribution. The  acid  fraction  of  the  precipitation  is 
usually  much  higher  than  that  of  aerosols;  there- 
fore, aerosol  scavenging  is  not  sufficient  to  explain 
precipitation  acidity.  The  acid  fraction  shows  a 
characteristic  dependence  on  the  pH  values.  A 
characteristic  relation  between  pH  and  conductivi- 
ty is  derived  that  is  rather  independent  of  the 
measuring  location.  At  pH  values  <4.5-4.2,  the 
trace  substance  content  of  the  precipitation  is 
dominated  by  free  acid.  Due  to  the  limited  lifetime 
of  cloud  and  raindrops  and  due  to  limited  mass 
transport  and  chemical  oxidation  rates  a  lower  pH 
limit  around  3.4  seems  to  exist.  Because  single 
precipitation  events  therefore  cannot  produce  an 
unlimited  high  acid  content  in  the  precipitation, 
the  consequences  of  a  further  increase  of  acidifying 
emissions  is  to  spread  out  the  acid  rain  areas.  The 
lack  of  a  pH  trend  of  the  precipitation  during  the 
last  50  years  in  Central  Europe  and  the  decrease  of 
pH  values  in  the  Scandanavian  countries  confirm 
this  hypothesis.  (Author's  abstract) 
W88-00375 


ACIDIFICATION  OF  RAIN  BY  OXIDATION 
OF  DISSOLVED  SULFUR  DIOXIDE  AND  AD- 
SORPTION OF  NITRIC  ACID, 

Environmental  Protection  Agency,  Research  Tri- 
angle Park,  NC. 

J.  L.  Durham,  H.  M.  Barnes,  and  J.  H.  Overton. 
IN:  Acid  Precipitation  Series,  Volume  2:  Chemis- 
try of  Particles,  Fogs  and  Rain,  Butterworth  Pub- 
lishers, Boston.  1984.  Volume  edited  by  Jack  L. 
Durham.  Series  edited  by  John  I.  Teasley.  p  197- 
235,  22  fig,  7  tab,  35  ref,  append. 

Descriptors:  'Fate  of  pollutants,  'Acid  rain,  'Pre- 
cipitation, Oxidation,  Sulfur  dioxide,  Nitric  acid, 
Chemical  reactions,  Rain,  Model  studies,  Ozone, 
Sulfuric  acid,  Hydrogen  peroxide,  Ammonia,  Sul- 
fates, Nitrates,  Clouds. 

Simulations  using  the  subcloud  scavenging/chemi- 
cal reaction  model  led  to  several  conclusions.  (1) 
Hydrogen  peroxide  oxidizes  dissolved  sulfur  diox- 
ide more  effectively  than  did  ozone,  Mn(+  +),  and 
C(O).  (2)  The  rate  of  acidification  is  nonlinear  with 
respect  to  the  concentration  of  sulfur  dioxide  when 
the  concentration  of  sulfur  dioxide  is  greater  than 
the  concentration  of  hydrogen  peroxide.  Reducing 
the  sulfur  dioxide  concentration  does  not  reduce 
the  rate  or  quantity  of  sulfuric  acid  formed,  as  long 
as  the  concentration  of  sulfur  dioxide  is  greater 
than  the  concentration  of  hydrogen  peroxide.  If 
the  concentration  of  sulfur  dioxide  is  less  than  the 
concentration  of  hydrogen  peroxide,  reducing 
sulfur  dioxide  concentration  proportionally  re- 
duces the  sulfuric  acid  in  the  rain.  Nitric  acid 
inhibits  the  effectiveness  of  ozone  for  oxidizing 
dissolved  sulfur  dioxide.  The  effectiveness  of  hy- 


drogen peroxide  for  oxidizing  sulfur  dioxide  is  not 
inhibited  at  pH  2-6.  Nitric  acid  is  rapidly  scav- 
enged by  initial  rainfall,  producing  lower  pH  at  the 
beginning  of  a  rain.  Hydrogen  peroxide  is  also 
rapidly  scavenged  and  may  react  in  the  sample 
collector  to  produce  more  acid.  (See  also  W88- 
00371)  (Cassar-PTT) 
W88-00376 


SOLUBILITY  OF  ATMOSPHERIC  PARTICU- 
LATE MATTER, 

Clemson  Univ.,  SC.  Dept.  of  Environmental  Sys- 
tems Engineering. 

M.  E.  Perry,  A.  W.  Elzerman,  and  T.  J. 
Overcamp. 

IN:  Acid  Precipitation  Series,  Volume  2:  Chemis- 
try of  Particles,  Fogs  and  Rain,  Butterworth  Pub- 
lishers, Boston.  1984.  Volume  edited  by  Jack  L. 
Durham.  Series  edited  by  John  I.  Teasley.  p  237- 
257,  3  fig,  6  tab,  76  ref. 

Descriptors:  'Fate  of  pollutants,  'Acid  rain,  'Pre- 
cipitation, 'Particulate  matter,  Nitrates,  Chemical 
reactions,  Rain,  Ammonia,  Sulfates,  Solubility, 
Lakes,  Metals,  Heavy  metals,  Lead,  Calcium,  Aer- 
osols. 

The  fate  and  distribution  of  acidity  and  related  ions 
solubilized  from  atmospheric  aerosols  entering  an 
aqueous  system  will  be  determined  by  the  rate  of 
their  release  to  solution.  Over  80%  of  the  soluble 
acidity,  sulfate,  nitrate  and  ammonium  was  re- 
leased to  distillled,  deionized  water  in  less  than  30 
sec,  and  solubilization  was  essentially  complete  in 
less  than  60  sec  for  the  samples  discussed  above. 
Similar  results  have  been  obtained  for  other  sam- 
ples and  components.  Based  on  these  observations, 
the  fate  of  the  soluble  component  of  atmospheric 
particulate  inputs  to  aqeuous  systems  will  be  con- 
trolled, at  least  initially,  by  solution-phase  process- 
es. In  most  cases,  release  of  the  major  soluble 
components  will  effectively  be  immediate  on  con- 
tact with  water  in  lakes,  rain,  fog,  respiratory 
systems,  sampling  devices  or  moist  areas  of  con- 
struction materials.  For  example,  physical  trans- 
port of  solid  atmospheric  particles  in  their  original 
form  in  raindrops,  or  from  the  surface  microlayer 
of  a  lake  to  the  bulk  water  below,  will  be  of  little 
consequence  with  respect  to  strong  acidity,  sulfate, 
nitrate  and  ammonium,  or  even  some  minor,  but 
significant,  components  like  lead.  Since  the  soluble 
fraction  contains  significant  components  in  relation 
to  inputs  of  acidity,  nutrients  and  potentially  toxic 
materials,  rapid  release  to  solution  will  be  impor- 
tant to  understanding  their  fate  and  effects.  (See 
also  W88-00371)  (Author's  abstract) 
W88-O0377 


ECOLOGICAL     STUDY     OF    THE     AMOCO 
CADIZ  OIL  SPDLL. 

National   Oceanic  and  Atmospheric  Administra- 
tion, Washington,  DC. 
For  primary  bibliographic  entry  see  Field  5C. 

W88-O0378 


MICROBIAL  HYDROCARBON  DEGRADA- 
TION WTTHTN  SEDIMENT  IMPACTED  BY 
THE  AMOCO  CADIZ  OIL  SPILL, 

Louisville  Univ.,  KY.  Dept.  of  Biology. 

R.  M.  Atlas. 

IN:  Ecological  Study  of  the  AMOCO  Cadiz  Oil 

Spill,  October  1982.  p  1-25,  9  fig,  21  tab. 

Descriptors:  'Fate  of  pollutants,  'Hydrocarbons, 
'Marine  sediments,  'Microbial  degradation,  'Oil 
spills,  Path  of  pollutants,  Sediments,  Petroleum 
products,  Oil,  Organic  compounds,  Biodegrada- 
tion,  Oil  characterization,  Oil  pollution. 

Microbial  degradation  played  a  very  important 
role  in  the  weathering  of  oil  spilled  from  the 
AMOCO  CADIZ.  The  chemical  evolution  of  the 
hydrocarbon  mixture  within  intertidal  sediments 
led  to  a  relative  enrichment  in  isoprenoid  alkanes,  a 
transient  complex  unresolved  mixture,  and  a  rela- 
tive enrichment  of  dibenzothiophenes  and  alkylat- 
ed phenanthrenes.  The  concentrations  of  hydrocar- 
bons generally  declined  at  sites  that  were  regularly 
covered   by    tides.    Cleansed   sites   showed    little 
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chemical  or  microbial  evidence  of  impact  from  the 
oil  spill.  The  incurrence  of  oil  from  the  TANIO 
wreck  was  apparent  even  at  sites  that  had  been 
oiled  during  the  AMOCO  CADIZ  spill.  The  mi- 
crobial population  levels  generally  reflected  the 
relative  degrees  of  persistence  of  petroleum  hydro- 
carbons. The  indigenous  microbial  community  re- 
tained the  capability  of  responding  to  a  second 
incursion  of  oil  resulting  from  the  TANIO  spill. 
Both  field  and  in  vitrostudies  suggest  that  mixing 
energy,  related  to  nutrient  and  oxygen  availability, 
was  extremely  important  in  permitting  the  high 
rates  of  observed  oil  weathering.  The  occurrence 
of  both  saturated  and  unsaturated  acids  in  the 
sediments  studied  in  vitro  suggest  that  several  bio- 
chemical pathways  were  active  in  the  biodegrada- 
tion  of  the  aliphatic  hydrocarbon  fraction.  (See 
also  W88-00363)  (Geiger-PTT) 
W88-O0379 


LABORATORY  SIMULATION  OF  THE  MI- 
CROBIOLOGICAL DEGRADATION  OF 
CRUDE  OIL  IN  A  MARINE  ENVIRONMENT, 

Institut  Francais  du  Petrole,  Rueil-Malmaison. 
D.  Ballerini,  J.  Ducreus,  and  J.  Riviere. 
IN:  Ecological  Study  of  the  AMOCO  Cadiz  Oil 
Spill,  October  1982.  p  27-34,  1  fig. 

Descriptors:  *Biodegradation,  'Pollutant  identifi- 
cation, 'Oil,  'Petroleum  products,  *Fate  of  pollut- 
ants, Hydrocarbons,  Organic  compounds,  Gas 
chromatography,  Oil  spills,  Microbial  degradation, 
Culturing  techjniques,  Toxicity,  Waste-assimilative 
capacity. 

Experiments  were  conducted  in  batch  and  continu- 
ous culture  laboratory  reactors  to  quantify  the 
biodegradation  process  of  a  crude  oil  (Arabian 
Light  Crude)  in  optimum  conditions  compatible 
-with  the  marine  environment.  Hydrocarbons  pro- 
duced during  biodegradation  were  analyzed  by 
infrared  spectrometry  and  gas  chromatography. 
C02  production  was  determined  by  titrimetry. 
Liquid  samples  taken  during  fermentation  were 
analyzed  for  total  organic  carbon,  dissolved  C02, 
residual  P,  residual  ammonical  N,  and  intracellular 
N.  Results  of  batch  culture  biodegradation  experi- 
ments showed  that  the  saturated  hydrocarbons  are 
the  most  rapidly  biodegraded.  The  disappearance 
of  aromatic  compounds  is  accompanied  by  an  en- 
richment of  the  aqueous  phase  in  organic  carbon. 
The  resins  are  only  slightly  attacked  and  the  aspha- 
tenes  are  not  biodegraded  at  all.  The  isoprenmoids 
and  the  n-alkanes  disappeared  almost  totally  by  the 
end  of  the  culture.  With  respect  to  the  aromatics 
fraction,  the  action  of  microorganisms  mainly  af- 
fected the  mono-  and  di-aromatic  compounds. 
Changes  were  observed  in  the  microbial  flora  as 
the  crude  oil  was  biodegraded.  No  myutagenic 
activity  was  observed  in  two  samples  of  oxidation 
products.  Results  of  biodegradation  studies  of  a 
mixture  of  pure  hydrocarbons  confirm  results 
found  with  Arabian  Light  Crude.  The  limiting 
concentrations  of  N,  P,  and  O  for  the  biodegrada- 
tion process  were  checked  in  continuous  cultures. 
(See  also  W88-00363)  (Geiger-PTT) 
W88-00380 


AMOCO  CADIZ  ANALYTICAL  CHEMISTRY 
PROGRAM, 

Energy  Resources  Co.,  Inc.,  Cambridge,  MA. 
P.  D.  Boehm. 

IN:  Ecological  Study  of  the  AMOCO  Cadiz  Oil 
Spill,  October  1982.  p  35-99,  82  fig,  29  tab,  20  ref. 

Descriptors:  *Fate  of  pollutants,  'Pollutant  identi- 
fication, *Oil  spills,  'Biodegradation,  'Marine  sedi- 
ments, Oysters,  Mollusks,  Fish,  Gas  chromatogra- 
phy, Mass  spectrophotometry,  Petroleum  prod- 
ucts, Hydrocarbons,  Organic  compounds,  Microbi- 
al degradation,  Oil,  Path  of  pollutants,  Bottom 
sediments,  Ecological  effects,  Environmental  ef- 
fects. 

As  part  of  the  NOAA/CNEXO  research  program 
to  examine  the  long-term  fates  and  effects  of  the 
AMOCO  CADIZ  oil  spill,  samples  of  frozen  inter- 
tidal  surface  sediment,  sediment  cores,  oysters,  flat- 
fish and  macroalgae  were  examined  by  gas  chro- 
matography and  mass  spectrophotometry  to  study 
the  weathering  of  AMOCO  CADIZ  oil,  persist- 


ence of  marker  compounds,  residues  in  tissues  and 
environmental  variability  of  oil  pollution.  Results 
showed  that  oil  was  weathered  rapidly  by  biode- 
gradation and  evaporation.  Oil  was  buried  in  most 
sedimentary  environments  with  burial  and/or  pen- 
etration down  to  15  cm  in  fine-grained  sediments 
and  20-30  cm  in  sandy  sediments.  Offshore  sedi- 
ments were  impacted  after  the  shoreline  impact 
through  beaching,  sorption  on  intertidal  sediments 
and  offshore  transport  of  these  sediments.  The 
presence  of  unresolved  material,  pentacyclic  triter- 
panes,  and  alkylated  phenanthrene  and  dibenzoth- 
iophene  compounds  is  characteristic  of  AMOCO 
CADIZ  oil  in  sediments.  Identifiable  AMOCO 
CADIZ  oil  residues  still  persist  at  the  He  Grande 
marsh.  Oysters  were  initally  heavily  impacted  by 
the  spill  and  contained  residues  of  AMOCO 
CADIZ  oil  even  after  2  yr.  Fish  do  not  appear  to 
have  been  directly  impacted  chemically  by  the  oil 
spill  to  any  significant  exctent.  Compositional  pro- 
fijes  traceable  to  AMOCO  CADIZ  oil  are  likely  to 
disappear  from  all  sediments  by  the  fourth  year 
after  the  spill.  (See  also  W88-00363)  (Geiger-PTT) 
W88-00381 


STUDIES  OF  HYDROCARBON  CONCENTRA- 
TIONS AT  THE  DLE  GRANDE  AND  BAOE  DE 
LANNION  STATIONS  POLLUTED  BY  THE 
WRECK  OF  THE  AMOCO  CADIZ, 

Centre    National    de    la    Recherche    Scientifique, 
Marseille  (France).   Lab.   de  Chemie  Organique. 
For  primary  bibliographic  entry  see  Field  5A. 
W88-00382 


EVOLUTION  OF  THE  HYDROCARBONS 
PRESENT  IN  THE  SEDIMENTS  OF  THE  ABER 
WRAC'H  ESTUARY, 

Institut  Francais  du  Petrole,  Rueil-Malmaison. 

J.  Ducreux. 

IN:  Ecological  Study  of  the  AMOCO  Cadiz  Oil 

Spill,  October  1982.  p  111-142,  26  fig,  10  tab,  11 

ref. 

Descriptors:  'Biodegradation,  'Hydrocarbons, 
'Marine  sediments,  'Fate  of  pollutants,  'Oil  pollu- 
tion, Degradation,  Sediments,  Pollutant  identifica- 
tion, Organic  compounds,  Oil  spills,  Oily  water, 
Beaches,  Petroleum  products,  Estuaries. 

The  physico-chemical  evolution  of  the  hydrocar- 
bons present  in  the  sediments  of  the  Aber  Wrac'h 
estuary  was  studied  in  the  subtidal  sediments, 
water  surface-stable  emulsions  (chocolate  mousse), 
and  the  intertidal  sediments.  The  pollutant  was 
identified  as  a  mixture  of  Iranian  light  crude  and 
Arabian  light  crude.  In  the  slightly  muddy  sedi- 
ments of  fine  sand  in  the  outer  part  of  the  Aber 
Wrac'h,  a  decrease  in  global  contents  of  extracta- 
ble  compounds  is  observed,  whereas  in  the  upper 
part  of  the  Aber,  the  decontamination  process  is 
slow.  The  degradations  of  hydrocarbons  resulted 
in  the  progressive  dissapearance  od  saturated  hy- 
drocarbons and  light  aromatic  hydrocarbons,  and 
the  oxidation  of  polar  compounds.  The  saturated 
polycyclic  hydrocarbons,  heavy  aromatics,  sulfu- 
rous  aromatic  hydrocarbons  of  the  thiophenic 
type,  and  resins  and  asphaltenes  persisted.  In  the 
sediment  samples  in  the  area  of  the  Aber,  terri- 
genic  deposits  are  superposed  on  the  AMOCO 
CADIZ  crude  resulting  in  an  increase  in  polar 
compounds  and  the  appearance  of  n-alkanes  of  odd 
carbon  numbers  (n-C25  through  n-C33).  The  most 
noticeable  change  in  the  chocolate  mousse  samples 
is  the  loss  of  light  hydrocarbons  due  to  evapora- 
tion and  dissolution.  Samples  of  polluted  sand 
taken  from  the  beaches  a  year  after  the  spill  show 
degradation  mainly  of  the  saturated  hydrocarbons, 
principally  the  n-paraffins.  (See  also  W88-O0363) 
(Geiger-PTT) 
W88-O0383 


AMOCO  CADIZ  OIL  SPILL:  DISTRIBUTION 
AND  EVOLUTION  OF  OIL  POLLUTION  IN 
MARINE  SEDIMENTS, 

Centre      Oceanologique      de      Bretagne,      Brest 

(France). 

M.  Marchand,  G.  Bodennec,  J.  C.  Caprais,  and  P. 

Pignet. 

IN:  Ecological  Study  of  the  AMOCO  Cadiz  Oil 

Spill,  October  1982.  pl43-157,  10  fig,  9  tab,  9  ref. 


Sources  Of  Pollution — Group  5B 

Descriptors:  'Oil  spills,  'Fate  of  pollutants,  'Oil 
pollution,  'Marine  sediments,  'Degradation,  Oil, 
Path  of  pollutants,  Bays,  Estuaries,  Sediments,  De- 
contamination, Coasts,  Shores,  Spatial  distribution. 

Surface  marine  sediments  were  collected  in  the 
western  English  Channel  with  a  Shipek  grab,  and 
in  coastal  areas,  with  small  Ekman  and  Hamon 
grabs  to  study  the  distribution  and  evolution  of  oil 
pollution  in  marine  sediments  following  the  oil  spill 
of  the  AMOCO  CADIZ.  A  specific  study  was  also 
made  of  the  oil  evolution  in  the  Aber  Wrac'h  from 
1978  to  1981.  The  highest  petroleum  accumulation 
in  marine  sediments  was  located  in  the  Bays  of 
Morlaix  and  Lannion  and  in  the  coastal  and  shel- 
tered zone  of  the  Abers.  Three  sedimentary  oil 
accumulation  areas  were  recognized  in  the  Bay  of 
Morlaix:  the  Morlaix  River,  the  Penze  River,  and 
the  east  area  of  the  bay  around  Primel.  Hydrocar- 
bon analyses  of  deep  layers  in  the  sediment  cores 
did  not  reveal  any  significant  vertical  penetration 
of  oil.  Three  zones  of  Aber  Wrac'h  were  estimated 
in  terms  of  oil  degradation:  the  mouth  of  the 
estuary,  the  downstream  part,  anf  the  upstream 
part.  The  decontamination  process  in  the  Aber 
Wrac'h  is  mainly  related  to  the  energy  level  of  the 
zone.  The  mouth  of  the  Aber  after  3  years  is  well 
decontaminated.  However,  sediments  within  Aber 
Wrac'h  remain  quite  polluted  with  about  20%  of 
the  residual  oil  content  still  remaining  in  March 
1978.  (See  also  W88-O0363)  (Geiger-PTT) 
W88-00384 


AMOCO  CADIZ  POLLUTANTS  IN  ANAERO- 
BIC SEDIMENTS:  FATE  AND  EFFECTS  ON 
ANAEROBIC  PROCESSES, 

Montana  State  Univ.,  Bozeman.  Dept.  of  Microbi- 
ology. 

D.  M.  Ward,  M.  R.  Winfrey,  E.  Beck,  and  P. 
Boehm. 

IN:  Ecological  Study  of  the  AMOCO  Cadiz  Oil 
Spill,  October  1982.  p  159-190,  10  fig,  10  tab,  45 
ref. 

Descriptors:  'Marine  sediments,  'Fate  of  pollut- 
ants, 'Oil  pollution,  'Water  pollution  effects,  'An- 
aerobic processes,  Microbial  degradation,  Biode- 
gradation, Hydrocarbons,  Sediments,  Methane, 
Sulfates,  Carbon  dioxide,  Beaches,  Estuaries, 
Marshes,  Oil,  Petroleum  products,  Ecological  ef- 
fects, Environmental  effects,  Oil  spills. 

Terminal  processes  of  the  anaerobic  food  chain 
were  examined  in  sediments  oiled  by  the  AMOCO 
spill.  Sediment  cores  of  beach,  estuary,  and  salt 
marsh  sites  were  analyzed  for  microbial  activity 
(sulfate  reduction,  methane  production,  acetate 
metabolism,  hydrocarbon  metabolism,  and  gas  pro- 
duction), oil  chemistry,  and  sediment  chemistry. 
Rates  of  sulfate  reduction  were  highest  in  the 
surface  layer  and  decreased  with  depth  in  all  sites. 
Rates  in  the  0-3  cm  intervals  were  higher  in  oiled 
compared  to  control  Aber  mudflat  sediments.  In 
the  beach  and  salt  marsh  musflat  sediments,  rates 
were  higher  in  control  sites  than  in  oiled  sites.  This 
difference  may  be  caused  by  differences  between 
sampling  sites  and  organic  loading,  and  is  not 
solely  attributable  to  AMOCO  CADIZ  oil.  To 
more  directly  observe  the  effect  of  oiling  on  micro- 
bial activities  in  sediments,  AMOCO  CADIZ 
mousse  was  added  to  He  Grande  sediments,  and 
activities  were  compared  between  mousse-treated 
and  untreated  sediments.  An  extensive  weathering 
of  low  molecular  weight  compounds  in  the  mousse 
occurred  before  collection.  A  slight  inhibition  of 
sulfate  reduction  rate  was  observed  at  the  control 
site,  while  a  slight  stimulation  was  noted  at  the 
oiled  site.  No  significant  difference  in  methane 
production  between  control  and  mousse-treated 
sediments  was  observed.  C02  production  was  sig- 
nificantly reduced  at  oiled  sites;  the  inhibition  de- 
creased with  the  amount  of  weathering  of  the  oil. 
(See  also  W88-O0363)  (Geiger-PTT) 
W88-00385 


LONG-TERM  IMPACT  OF  THE  AMOCO 
CADIZ  CRUDE  OIL  SPILL  ON  OYSTERS 
CRASSOSTREA  GIGAS  AND  PLAICE  PLEUR- 
ONECTES  PLATESSA  FROM  ABER  BENOIT 
AND  ABER  WRAC'H,  BRITTANY,  FRANCE, 
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Field  5— WATER  QUALITY  MANAGEMENT  AND  PROTECTION 
Group  5B — Sources  Of  Pollution 


Battelle    New    England    Marine    Research    Lab., 

Duxbury,  MA. 

For  primary  bibliographic  entry  see  Field  5C. 

W88-0O386 


GROUND  WATER  82:  PROGRAMME  AND  EX- 
TENDED ABSTRACTS. 

Geological  Society  of  South  Africa,  Johannesburg. 

Ground  Water  Div. 

For  primary  bibliographic  entry  see  Field  2F. 

W88-00388 


USE  OF  RESISTIVITY  METHODS  TO  EVALU- 
ATE GROUND  WATER  POLLUTION  IN 
SOUTH  AFRICA, 

J.  N.  Faurie. 

IN:  Ground  Water  82:  Programme  and  Extended 

Abstracts,  1982.  p  72-77,  5  fig. 

Descriptors:  'Path  of  pollutants,  'Resistivity, 
South  Africa,  Plumes. 

A  surface  resistivity  survey  was  conducted  below 
the  wall  of  a  waste  disposal  dam  to  evaluate  the 
role  of  the  resistivity  method  in  locating  and  defin- 
ing the  plume  of  contaminated  groundwater.  Six- 
teen boreholes,  drilled  previously  for  monitoring, 
were  used  to  determine  water  quality.  Low  resisti- 
vities were  correlated  with  extremely  high  total 
dissolved  solids  and  calcium  concentrations  (40 
ohm.m  compared  with  1610  ppm  total  dissolved 
solids);  conversely,  higher  resistivities  were  found 
where  water  was  relatively  free  of  impurities  (130 
ohm.m  compared  with  45  ppm  total  dissolved 
solids).  (See  also  W88-00373)  (Cassar-PTT) 
W88-00395 


HYDROLOGICAL  DISTURBANCES  ASSOCI- 
ATED WITH  DECREASED  UNDERGROUND 
EXTRACTION  OF  COAL, 

Orange   Free   State   Univ.,   Bloemfontein   (South 

Africa).  Inst,  vir  Grondwaterstudies. 

F.  D.  I.  Hodgson. 

IN:  Ground  Water  82:  Programme  and  Extended 

Abstracts,  1982.  p  178-186,  19  ref. 

Descriptors:  *Water  pollution  sources,  'Ground- 
water movement,  *Coal  mining,  Acid  mine  drain- 
age, Mine  wastes,  Industrial  wastes,  Water  table 
fluctuations,  Rock  mechanics,  Recharge,  Runoff, 
Subsidence,  Groundwater  pollution,  Sulfuric  acid. 

A  review  of  literature  on  the  effects  of  increased 
extraction  of  coal  on  the  underground  environ- 
ment considered  groundwater  disturbances,  sur- 
face disruptions,  and  groundwater  pollution. 
Among  the  groundwater  disturbances  are  (1)  frac- 
ture of  impermeable  layers  with  resulting  sudden 
and  long-term  drop  in  the  water  table,  (2)  cracking 
of  overlying  rocks,  increasing  permeability  and 
draining  groundwater  into  caverns  where  it  may 
be  contaminated,  (3)  degradation  of  water  quality 
in  boreholes,  and  (4)  capture  of  rainfall  recharge. 
On  the  surface,  cracks  and  subsidence  can  increase 
rain  infiltration  in  certain  areas,  depriving  down- 
stream areas  of  water  for  infiltration.  Sediments  are 
the  main  source  of  short-term  pollution.  These 
release  a  variety  of  pollutants  such  as  sodium, 
potassium,  chloride,  and  sulfate,  while  decreasing 
bivalent  cations  such  as  calcium  and  magnesium. 
The  most  serious  long-term  pollutant  is  sulfuric 
acid,  formed  by  oxidation  of  pyrite.  When  mining 
operations  cease,  acid  drainage  would  decrease  if 
the  mines  are  flooded.  However,  adjacent  ground- 
water, springs,  and  rivers  would  tend  to  become 
polluted.  (See  also  W88-00373)  (Cassar-PTT) 
W88-00402 


FINITE  ELEMENT  MODELLING  OF  TWO-DI- 
MENSIONAL SOLUTE  TRANSPORT  IN 
GROUNDWATER, 

A.  C.  S.  Smith,  J.  A.  C.  Diering,  and  i.  B.  Shopley. 
IN:  Ground  Water  82:  Programme  and  Extended 
Abstracts,  1982.  p  224-231,  4  fig,  8  ref. 

Descriptors:  'Fate  of  pollutants,  'Solute  transport, 
'Landfills,  Groundwater  pollution,  Model  studies, 
Mathematical  models,  South  Africa,  Waste  dispos- 
al, Strip  mines,  Water  quality. 


QSOL,  a  two-dimensional  solute  transport  model, 
was  applied  to  the  problem  of  groundwater  pollu- 
tion resulting  from  the  restoration  of  a  planned 
open-pit  strip  mine  to  its  natural  ground  level. 
Waste  materials  would  be  backfilled  into  the  pit. 
The  model  clearly  showed  that  there  was  no  po- 
tential for  contaminating  the  nearby  river.  Ground- 
water in  the  region  was  significantly  affected  by 
the  proposed  disposal  plan.  (See  also  W88-00373) 
(Cassar-PTT) 
W88-00405 


LEVELS  OF  POLYCHLORINATED  BIPHEN- 
YLS  IN  THE  FORT  EDWARD,  NEW  YORK, 
WATER  SYSTEM, 

Rensselaer  Polytechnic  Inst.,  Troy,  NY. 
For  primary  bibliographic  entry  see  Field  5A. 
W88-00426 


INDUSTRIAL    ORGANIC    COMPOUNDS    IN 
THE  NIAGARA  RIVER  WATERSHED, 

Indiana  Univ.  at  Bloomington.  School  of  Public 

and  Environmental  Affairs. 

For  primary  bibliographic  entry  see  Field  5A. 

W88-0O427 


CHARACTERISATION  OF  ORGANIC  MATE- 
RIALS AT  WATER  FACTORY  21, 

Stanford  Univ.,  CA.  Dept.  of  Civil  Engineering. 
M.  Reinhard,  and  P.  L.  McCarty. 
IN:  Chemistry  in  Water  Reuse:  Volume  2.  Ann 
Arbor  Science,  Ann  Arbor,  MI.  1981.  p  33-53,  7 
fig,  7  tab,  19  ref. 

Descriptors:  'Fate  of  pollutants,  'Wastewater 
treatment,  'Organic  compounds,  Wastewater  ren- 
ovation, Advanced  wastewater  treatment,  Trace 
levels,  Chlorinated  hydrocarbons,  Aromatic  hy- 
drocarbons, Phthalates,  Chlorination,  Pollutant 
identification. 

More  than  100  specific  compounds  have  been  iden- 
tified partially  or  fully  by  gas  chromatography/ 
mass  spectrometry  in  influent  and/or  effluent  from 
an  advanced  wastewater  treatment  facility  in 
Orange  County,  California.  The  plant  treats  0.66 
cu  m  water/sec  at  design  flow  with  lime  treatment, 
ammonia  stripping,  recarbonation,  filtration,  acti- 
vated carbon  contacting,  and,  for  one-third  of  the 
flow,  reverse  osmosis.  Chlorine  added  in  the  recar- 
bonation basin  for  algae  control  and  in  the  final 
chlorination  basin  for  disinfection  and  ammonia 
removal.  The  treatment  process  removes  those 
compounds  classed  as  volatile  and  hydrophobic  to 
concentration  levels  of  20  ng/L  or  less.  Chlorina- 
tion in  the  recarbonation  and  final  chlorination 
basins  increases  the  levels  of  haloforms,  halogenat- 
ed  ketones  and,  to  a  very  small  degree,  those  of 
some  chlorinated  aromatics.  Most  of  the  volatile 
and  hydrophobic  compounds  in  the  effluent  con- 
tained chlorine.  Efficiency  of  the  treatment  plant 
was  higher  when  water  of  lower  quality  was  proc- 
essed. (See  also  W88-00434)  (Cassar-PTT) 
W88-00437 


TRACE  ORGANIC  SUBSTANCES  IN  THE 
RTVER  LEE, 

Water  Research  Centre,  Stevenage  (England). 
A.  Waggott. 

IN:  Chemistry  in  Water  Reuse:  Volume  2.  Ann 
Arbor  Science,  Ann  Arbor,  MI.  1981.  p  55-99,  20 
fig,  7  tab,  15  ref. 

Descriptors:  'Fate  of  pollutants,  'Pollutant  identi- 
fication, 'Organic  compounds,  Lee  River,  United 
Kingdom,  Trace  levels,  Liquid/liquid  extraction, 
Headspace  analysis,  Freeze  drying,  Liquid/solid 
extraction,  Distillation,  Resins,  Chromatography, 
Mass  spectrometry,  Solvents,  Chlorinated  hydro- 
carbons, Surfactants,  Pesticides,  Phthalates,  Sol- 
vents, Aromatic  hydrocarbons,  Rivers. 

A  variety  of  analytical  techniques  were  used  to 
study  the  trace  organic  compounds  in  the  River 
Lee,  which  supplies  water  to  North  London. 
Methods  included  liquid/liquid  extraction,  head- 
space  analysis,  freeze  drying,  liquid/solid  extrac- 
tion, distillation,  XAD  resin  concentration,  organic 
extract   concentration,   derivatization    techniques, 


gas-liquid  chromatography,  high  performance 
liquid  chromatography,  and  gas  chromatography/ 
mass  spectrometry  (GC/MS).  Liquid  chromatog- 
raphy had  many  difficulties.  GC/MS  was  a  very 
powerful  technique.  Over  150  compounds  were 
identified  in  River  Lee  water.  However,  very  few 
(long-chain  fatty  acid  amides,  butanoic  acid,  dich- 
lorobenzyl  methyl  ether,  cholesterol,  coprostanol, 
several  plasticizers,  toluene,  xylene,  benzaldehyde, 
hexanol,  tetrachloroethylene,  trichloroethylene, 
and  several  surfactants  and  their  metabolites)  were 
found  at  levels  >0.1  micrograms/L.  The  river 
water  was  judged  relatively  clean  in  terms  of  vola- 
tile organic  compounds  in  spite  of  containing  a 
high  proportion  of  sewage  effluent.  (See  also  W88- 
00434)  (Cassar-PTT) 
W88-00438 


IDENTIFICATION  OF  THE  PARTIAL  OXIDA- 
TION PRODUCTS  FROM  OZONATION  OF 
HYDRAZINE,  MONOMETHYL  HYDRAZINE 
AND  UNSYMMETRICAL  DIMETHYL  HYDRA- 
ZINE, 

Catalytic,  Inc.,  Philadelphia,  PA. 
W.  F.  Cowen,  R.  A.  Sierka,  and  J.  A.  ZirrollL 
IN:  Chemistry  in  Water  Reuse:  Volume  2.  Ann 
Arbor  Science,  Ann  Arbor,  MI.  1981.  p  101-118,  8 
fig,  5  tab,  20  ref.  Project  No.  DTC-8-139. 

Descriptors:  'Fate  of  pollutants,  'Water  pollution 
effects,  'Hydrazine,  'Ozonation,  Fuels, 
Wastewater  treatment,  Oxidation,  Monomethyl 
hydrazine,  Dimethyl  hydrazine,  Bioassays,  Pollut- 
ant identification. 

Ozonation  products  of  wastewater  containing  hy- 
drazine and  hydrazine-related  rocket  fuels  were 
characterized.  Minor  amounts  of  nitrate  were  pro-^ 
duced  from  the  ozonation  of  hydrazine,  mono- 
methyl  hydrazine  (MMH)  and  unsymmetrical  di- 
methyl hydrazine  (UDMH).  This  was  probably  a 
result  of  ammonia  of  nitrosamine  oxidation.  MMH 
ozonation  produced  methanol  and  several  other 
peaks,  probably  formaldehyde,  formic  acid,  and 
formaldehyde  monomethylhydrazone.  UDHM 
ozonation  produced  methanol,  formaldehyde  di- 
methylhydrazone,  formaldehyde  monomethylhy- 
drazone, N-nitrosodimethylamine,  dimethyl  form- 
amide,  and  tetramethyl  tetrazene.  Aquatic  bioassay 
studies  with  fathead  minnows  showed  LC50  values 
of  4.5,  1.22,  and  0.35  mg/L  for  hydrazine,  MMH, 
and  UDMH,  respectively.  Studies  with  Daphnia 
showed  EC50  of  0.1  to  <10  mg/L.  Since  hydra- 
zine and  its  compounds  react  with  dissolved 
oxygen,  LC50  or  EC50  could  be  lower  in  actual 
practice.  Concentrations  of  the  ozonation  products 
can  probably  be  reduced  further  by  continued 
ozonation.  (See  also  W88-00434)  (Cassar-PTT) 
W88-00439 


DETERMINATION  OF  ORGANICALLY  COM- 
BINED CHLORINE  IN  HIGH-MOLECULAR- 
WEIGHT  AQUATIC  ORGANICS, 

Minnesota  Univ.,  Minneapolis. 
M.  P.  McCahill,  L.  E.  Conroy,  and  W.  J.  Maier. 
IN:  Chemistry  in  Water  Reuse:  Volume  2.  Ann 
Arbor  Science,  Ann  Arbor,  MI.  1981.  p  119-126,  5 
tab,  8  ref.  Contract  No.  PFR-7915312. 

Descriptors:  'Fate  of  pollutants,  'Water  pollution 
sources,  'Organic  compounds,  Chlorine  com- 
pounds, Bromine  compounds,  Mississippi  River, 
Rivers,  Pollutant  identification,  Filtration,  Ultrafil- 
tration. 

Low  concentrations  of  high-molecular-weight  or- 
ganically combined  chlorine  and  bromine  were 
found  in  the  Mississippi  River  water  at  three  or 
four  sites  sampled.  Organically  combined  halides 
were  found  only  in  the  operationally  defined 
>0.5K  and  >  IK  size  fractions.  The  small  amounts 
of  organic  material  in  the  >  10K  and  >  100K  size 
fractions  made  determination  of  total  organic  chlo- 
rine (TOC1)  and  total  organic  bromine  (TOBr) 
impossible  for  these  fractions  without  further  pre- 
concentration.  Although  TOC1  and  TOBr  were 
found  in  relatively  unpolluted  waters,  the  source  of 
these  materials  (anthropogenic  or  naturally  occur- 
ring) is  unknown.  (See  also  W88-00434)  (Author's 
abstract) 
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WATER  QUALITY  MANAGEMENT  AND  PROTECTION— Field  5 


W88-00440 


EXPERIMENTALLY  OBSERVED  ANOMA- 
LIES IN  COMPETITIVE  ADSORPTION  AND 
REEXAMINATION  OF  SOME  AVAILABLE 
MODELS, 

Massachusetts  Univ.,  Amherst.  Dept.  of  Civil  En- 
gineering. 

For  primary  bibliographic  entry  see  Field  5F. 
W88-00446 


ADSORPTION  OF  BENZENE  FROM  WATER 
BY  ACTIVATED  CARBON, 

Michigan  Univ.,  Ann  Arbor.  Dept.  of  Environ- 
mental and  Water  Resources  Engineering. 
For  primary  bibliographic  entry  see  Field  5F. 
W88-00448 


ADSORPTION  OF  POLYCHLORINATED  BI- 
PHENYLS  FROM  WATER  BY  ACTIVATED 
CARBON, 

Michigan  Univ.,  Ann  Arbor.  Dept.  of  Environ- 
mental and  Water  Resources  Engineering. 
M.  Pirbazari,  and  W.  J.  Weber. 
IN:  Chemistry  in  Water  Reuse:  Volume  2.  Ann 
Arbor  Science,  Ann  Arbor,  MI.  1981.  p  309-339, 
24  fig,  4  tab,  47  ref.  Contract  No.  R-804369. 

Descriptors:  'Fate  of  pollutants,  *Water  treatment, 
•Activated  carbon,  'Adsorption,  *Polychlorinated 
biphenyls,  Organic  compounds,  Chlorinated  hy- 
drocarbons, Equilibrium,  Kinetics,  Aroclors. 

Adsorption-equilibrium  studies  of  polychlorinated 
biphenyls  (PCB)  (Aroclor  1254  and  Aroclor  1016) 
indicated  that  adsorption  of  PCB  is  partially  irre- 
versible. In  dynamic  desorption  studies  no  PCB 
was  released  from  the  carbon  absorber  columns. 
This  behavior  led  to  the  conclusion  that  adsorption 
of  PCB  carbon  may  be  chemisorption.  The  carbon 
bad  a  higher  affinity  for  Aroclor  1016,  which  has  a 
lower  chlorine  content  than  Aroclor  1254.  With  a 
load  of  40  micrograms/L  of  Aroclor  1016,  an 
empty  bed  contact  time  of  0.6  min,  and  a  hydraulic 
loading  of  225  L/sq  ~m/min,  the  column  was  able 
to  reduce  the  concentration  below  the  detection 
limit  of  <0.05  micrograms/L  for  about  8  months. 
The  single-solute  version  of  the  MADAM  model 
did  not  satisfactorily  simulate  and  predict  com- 
pletely mixed  batch  reactor  adsorption  rates  for 
PCB.  The  number  of  isomers  in  each  PCB  mixture 
and  the  lack  of  information  on  the  adsorption 
characters  of  each  were  responsible  for  this.  (See 
also  W88-00434)  (Cassar-PTT) 
W88-00449 


REACTION  OF  OZONE  WITH  POLY  AROMA- 
TICS  IN  WATER, 

Technische  Hogeschool  Delft  (Netherlands). 
J.  C.  Kruithof,  and  P.  M.  Heertjes. 
IN:  Chemistry  in  Water  Reuse:  Volume  2.  Ann 
Arbor  Science,  Ann  Arbor,  MI.  1981.  p  429-443,  6 
fig,  3  tab,  17  ref. 

Descriptors:  *Fate  of  pollutants,  *Water  treatment, 
•Ozonation,  'Organic  compounds,  'Aromatic 
compounds,  Naphthalene,  Phenanthrene,  Bi- 
phenyl,  Oxidation. 

Ozonation  of  several  polyaromatics  produced  hy- 
droxyhydroperoxides,  which  reacted  further  to 
produce  cyclization,  elimination  of  hydrogen  per- 
oxide, or  rearrangement.  Ozonation  of  naphthalene 
resulted  in  3,6-dihydroxy-4,5-benzo-l,2-dioxane,  o- 
phthalaldehyde,  o-phthalaldehydic  acid,  and  o- 
phthalic  acid.  Ozonation  of  phenanthrene  resulted 
in  4,5,6,7-dibenzo-l,2-dioxo-3,8-cyclooctanediol, 
2,2  '-diphendialdehyde,  2,2'-diphendialdehydic 
acid,  and  2,2'-diphendicarboxylic  acid.  Ozonation 
of  biphenyl  fomed  phenylglyoxal,  benzoic  acid, 
and  benzaldehyde.  Exhaustive  ozonation  of  the 
immediate  products  produced  oxalic  acid  and 
carbon  dioxide.  In  water  treatment  ozonation  is  not 
likely  to  be  carried  out  exhaustively.  Therefore, 
intermediate  products  may  be  present.  These  may 
be  removed  by  coagulation.  (See  also  W88-00434) 
(Cassar-PTT) 
W88-00453 


ADEQUACY  OF  DISINFECTION  FOR  CON- 
TROL OF  NEWLY  RECOGNIZED  WATER- 
BORNE  PATHOGENS, 

Municipal  Environmental  Research  Lab.,  Cincin- 
nati, OH.  Drinking  Water  Research  Div. 
For  primary  bibliographic  entry  see  Field  5D. 

W88-00475 


EFFECTS  FROM  RESIDUAL  AND  NO.  2  FUEL 
OBIS  ON  INTERTIDAL  INFAUNA  RECOVERY 
RATE. 

Battelle  Pacific  Northwest  Labs.,  Sequim,  WA. 

Marine  Research  Lab. 

For  primary  bibliographic  entry  see  Field  5C. 

W88-00476 


ALABAMA  MARINE  LAW  PROGRAM. 

Mississippi-Alabama  Sea  Grant  Consortium,  Ocean 

Springs,  MS. 

For  primary  bibliographic  entry  see  Field  5C. 

W88-00477 


PHYSICS  AND  CHEMISTRY  OF  ACID  PRE- 
CIPITATION, 

SRI  International,  Menlo  Park,  CA. 

J.  Chamberlain,  H.  Foley,  D.  Hammer,  G. 

MacDonald,  and  O.  Rothaus. 

Available  from  the  National  Technical  Information 

Service,  Springfield,  VA  22161,  as  DE82-019597. 

Price  codes:  A09  in  paper  copy,  A01  in  microfiche. 

Technical  Report  JSR-81-25,  November  1981.  186 

p,  17  fig,  16  tab,  313  ref,  4  append. 

Descriptors:  *Water  pollution  sources,  'Fate  of 
pollutants,  *Acid  rain,  *  Precipitation  chemistry, 
Sulfur  oxides,  Nitrogen  oxides,  Precipitation,  Lit- 
erature reviews,  Model  studies,  Water  chemistry, 
Path  of  pollutants. 

A  literature  review  of  acid  precipitation  revealed 
the  following  findings.  (1)  The  acidity  of  precipita- 
tion has  increased  in  the  eastern  U.S.  (most  dra- 
matically in  the  southeast)  over  the  past  three 
decades  with  respect  to  increased  acidity  in  a  given 
region  and  the  geographical  area  with  the  pH  less 
than  5.6.  (2)  Acidity  has  not  discernibly  increased 
at  Hubbard  Brook,  New  Hampshire,  where  acidity 
records  have  been  maintained  since  1964.  Here  the 
acidity  averages  pH  4.0,  which  is  a  natural  lower 
limit.  (3)  Sulfur  emissions  in  the  midwest  states 
have  decreased  by  17%  over  the  past  15  years 
while  acidity  of  precipitation  has  increased  in  the 
northeast.  (4)  Nitrogen  oxide  emissions  in  the  east 
increased  by  46%  from  1960  to  1978  but  at  a  lower 
rate  from  1970  to  1978.  Sulfur  dioxide  emissions 
increased  by  22%  from  1960  to  1970  and  decreased 
by  10%  from  1970  to  1978.  (5)  The  absolute  quan- 
tity of  emissions  has  decreased  in  the  northeast  but 
the  acidity  of  precipitation  in  this  region  has  in- 
creased, suggesting  long  range  transport  of  pollut- 
ants. (6)  Nitrogen  oxides  are  an  essential  precursor 
to  formation  of  hydrogen  peroxide  and  ozone.  (7) 
Heterogeneous  processes  involving  strong  oxidants 
and  droplets  play  a  significant  role  in  converting 
gaseous  emissions  to  strong  acids.  (8)  Catalytic 
conversion  of  sulfur  and  nitrogen  oxides  to  strong 
acid  is  probably  insignificant.  (9)  The  usefulness  of 
the  current  numerical  models  is  questioned.  (10) 
Acid  precipitation  shows  a  high  degree  of  variabil- 
ity. (11)  Although  much  information  exists  on  field 
observations  and  laboratory  studies,  little  exists  on 
field  experiments.  (Cassar-PTT) 
W88-00485 


ARRANGEMENT  FOR  DAMMING  WATER 
AND  ALSO  FOR  DRAINING  AWAY  THE 
VOLUME  OF  WATER  ABOVE  A  CERTAIN 
LEVEL  IN  VEGETATION-BEARING  STRA- 
TUM, 

For  primary  bibliographic  entry  see  Field  8A. 
W88-00500 


SECOND  INTERNATIONAL  CONFERENCE 
ON  GROUND  WATER  QUALITY  RESEARCH, 
PROCEEDINGS. 

Oklahoma  State  Univ.,  Stillwater.  Univ.  Center  for 

Water  Research. 

Available  from  the  National  Technical  Information 


Sources  Of  Pollution — Group  5B 

Service,  Springfield,  VA  22161,  as  PB87-208930/ 
AS.  Price  codes:  A 10  in  paper  copy,  A01  in  micro- 
fiche. A  consortium  of  Oklahoma  State  University, 
Rice  University  and  the  University  of  Oklahoma. 
Edited  by  N.  N.  Durham  and  A.  E.  Redelfs.  OSU 
University  Printing  Services,  Stillwater,  Oklaho- 
ma, (1986).  222  p. 

Descriptors:  'Groundwater  movement,  'Ground- 
water pollution,  'Path  of  pollutants,  'Solute  trans- 
port, 'Microbial  degradation,  'Sorption  processes, 
Groundwater,  Surface-Groundwater  relations, 
Water  pollution  control,  Water  pollution  effects, 
Water  pollution  sources,  Pollutant  identification, 
Biodegradation,  Chemical  transformation,  Chemi- 
cal reactions. 

A  collection  of  manuscripts  presented  at  the 
Second  International  Conference  on  Ground 
Water  Quality  Research,  held  March  26-29,  1984, 
in  Tulsa,  Oklahoma,  the  Conference  emphasized 
physical,  chemical  and  biological  processes  that 
control  the  movement  and  fate  of  contaminants  in 
the  sub-surface.  New  and  improved  processes  and 
methodologies  were  discussed  and  coordinated 
with  biotic  and  abiotic  molecular  transformation 
processes.  Transport  processes  and  sorption  proce- 
dures exhibited  new  concepts  and  philosophies. 
The  Conference  provided  an  opportunity  for  inter- 
action among  scientists  from  many  nations.  The 
data  and  research  evaluations  and  discussions  con- 
tributed to  expanding  the  existing  knowledge  base, 
as  well  as  providing  a  foundation  from  which 
future  policy  statements  may  be  better  formulated. 
The  information  presented  in  this  proceeding 
should  be  meaningful  to  scientists  presently  in- 
volved in  water  quality  research  programs,  as  well 
as  individuals  in  other  disciplines  who  may  be  able 
to  apply  new  techniques  and  methodologies  to 
resolving  many  existing  problems.  (Redelfs-Univ. 
Ctr.  Water  Res.) 
W88-00534 


CHROMIUM  VALENCY  RESPONSE  AND  EN- 
VmONMENTAL  FATE  IN  THREE-PHASE 
AQUATIC  MICROCOSMS, 

Connecticut   Univ.,    Storrs.    Inst,    of  Water   Re- 
sources. 
M.  F.  Conway. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  PB87- 197620/ 
AS.  Price  codes:  A05  in  paper  copy,  A01  in  micro- 
fiche. M.S.  Thesis,  1984.  82  p,  13  fig,  8  tab,  48  ref, 
2  append.  Project  No.  OWRT  A-087-CONN  (2). 
Contract  No.  14-34-0001-0107. 

Descriptors:  'Chromium,  'River  impoundment, 
'Adsorption,  Aquatic  environment,  Microcosm 
model,  Connecticut,  Naugatuck  River,  Water  qual- 
ity control,  Path  of  pollutants,  Valency,  Solubility, 
Fate  of  pollutants,  Sediment  transport. 

Factors  affecting  the  valency,  solubility,  transport 
and  biogeochemical  fate  of  chromium  in  an  aquatic 
environment  were  investigated  and  assessed  utiliz- 
ing a  physical  model.  Three  phase,  atmosphere- 
water-sediment,  microcosms  were  utilized  in  a 
semi-continuous  flow-through  mode  to  model  a 
river  impoundment.  Effects  of  varying  chromium 
inputs  on  algal  growth,  sediment  uptake  rates,  dis- 
solved oxygen  concentrations,  chromium  valency 
response  and  ultimate  fate  of  chromium  were  mon- 
itored. A  concurrent  study,  conducted  in  an  im- 
poundment of  the  Naugatuck  River  in  Thomaston, 
Connecticut,  allowed  field  evaluation  of  responses 
observed  in  the  microcosm  models.  A  significant 
reduction  of  highly  toxic  Cr(6  +  )  to  relatively  non- 
toxic (Cr(3  +  ),  accompanied  by  a  decrease  in  total 
chromium  concentration  was  observed  in  the  river 
impoundment  and  was  verified  in  the  microcosm 
study.  The  observed  rate  of  Cr(6  +  )  reduction  was 
observed  to  correlate  directly  with  concentrations 
of  reduced  species,  i.e.,  NH(4  +  )  and  Fe(2  +  ),  and 
inversely  with  dissolved  02.  In  an  anoxic,  sedi- 
ment dominated,  reduced  environment,  chromium 
was  readily  reduced  and  removed  from  solution 
through  a  mechanism  termed  reductive  adsorption. 
The  observed  results  are  significant  in  terms  of  the 
natural  ability  of  the  impoundment  to  decrease 
water  column  concentrations  of  chromium  in  the 
Naugatuck  River.  (Conway-Inst.  Water  Res.) 
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EFFECTS  ON  GROUNDWATER  FROM  SEEP- 
AGE OF  LIVESTOCK  MANURE  LAGOONS, 

Clemson  Univ.,  SC.  Dept.  of  Agricultural  Engi- 
neering. 

R.  O.  Hegg,  T.  G.  King,  and  T.  V.  Wilson. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  PB81-1 15180. 
Price  codes:  A05  in  paper  copy,  A01  in  microfiche. 
Water  Resources  Research  Institute  Report  No. 
78,  Clemson  Univ.,  SC,  September  1979.  47  p,  19 
fig,  3  tab,  11  ref,  append.  Dept.  of  Agricultural 
Engineering.  Project  No.  OWRT  B-091-SC  (1). 
Contract  No.  14-34-0001-5112. 

Descriptors:  'Anaerobic  lagoons,  'Seepage, 
•Animal  wastes,  *South  Carolina,  'Groundwater 
pollution,  Groundwater,  Water  pollution  effects, 
Soils,  Swine,  Nutrients,  Coastal  plains,  Wells, 
Chemical  oxygen  demand. 

Groundwater  around  three  swine  waste  lagoons 
was  monitored  for  two  years  to  determine  the 
effect  on  water  quality.  These  earthern  lagoons 
were  located  in  the  Coastal  Plain  Region  of  South 
Carolina  in  an  area  were  groundwater  tables  may 
be  within  2  m  (6  ft)  of  the  surface.  Several  test 
wells  (10-12)  were  installed  at  various  distances  (2- 
30  m)  (6-100  ft)  from  each  lagoon.  Most  of  the 
wells  did  not  show  any  evidence  of  contaminants, 
although  particular  wells  did  show  high  concentra- 
tions of  pollutants  (COD,  800  mg/L  and  TKN,  80 
mg/L).  Other  parameters  measured  included: 
NH4-N,  N03-N,  pH,  electrical  conductivity,  total 
coliform,  fecal  coliform,  total  organic  carbon  and 
chlorides.  It  is  difficult  to  predict  the  extent  of 
leakage  from  these  earthern  lagoons  because  of 
leakage  at  specific  locations.  A  water  balance  in- 
cluding precipitation,  evaporation  and  wash  water, 
was  done  on  one  swine  lagoon  for  a  fifteen  month 
period.  The  results  showed  that  approximately 
20%  of  the  inflow  leaked  from  the  lagoon.  (Hegg- 
Clemson  U.) 
W88-00555 


RECYCLING  OF  SEWAGE  EFFLUENT  BY 
SUGARCANE  IRRIGATION:  A  DILUTION 
STUDY,  OCTOBER  1976  TO  OCTOBER  1978, 
PHASE  D-A, 

Hawaii   Univ.   at   Manoa,   Honolulu.   Water   Re- 
sources Research  Center. 
For  primary  bibliographic  entry  see  Field  3F. 
W88-00559 


METHOD     FOR     TREATING     THE     UPPER 
LAYER  OF  A  BODY  OF  WATER, 

For  primary  bibliographic  entry  see   Field   5G. 
W88-O0569 


METHOD  FOR  REMOVING  SLUDGE  OR 
MUD  FROM  THE  BOTTOM  OF  A  WATER 
AREA, 

For  primary  bibliographic  entry  see  Field  5G. 
W88-O059O 


SOURCES  AND  FLOW  OF  HEAVY  METALS 
AND  CYANIDE  IN  THE  KOKOMO  MUNICI- 
PAL TREATMENT  SYSTEM, 

Purdue  Univ.,  Lafayette,  IN. 
K.  J.  Yost,  T.  G.  adams,  and  R.  F.  Wukasch. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  PB83-142455. 
Price  codes:  A24  in  paper  copy,  A01  in  microfiche. 
IN:  Proceedings  of  the  Conference  on  Combined 
Municipal/Industrial  Wastewater  Treatment, 
March  25-27,  1980,  Dallas,  Tx.  Robert  S.  Ken- 
Environmental  Research  Lab.,  Ada,  OK,  April 
1981.  p  521-543,  1  fig,  23  tab. 

Descriptors:  'Water  treatment  facilities, 
'Wastewater  facilities,  'Industrial  wastewater, 
Wastewater  treatment,  Municipal  wastewater,  Pol- 
lutants, Cadmium,  Chromium,  Nickel,  Lead,  Zinc, 
Copper,  Cyanide. 

A  study  to  establish  a  protocol  to  assist  communi- 
ties  in   identifying   and   quantifying  cyanide   and 


heavy  metal  discharges  to  publicly  owned  treat- 
ment works  is  discussed.  Efforts  to  formulate  regu- 
latory policies  for  reductions  of  discharges  of  those 
materials  to  the  level  that  land  disposal  of  sludge  is 
feasible  are  also  described.  Trunkhne  sampling  was 
conducted  at  12  locations  in  the  test  sewer  network 
to  monitor  specific  point  sources,  including  elec- 
tro-plating facilities,  agriculture  industries,  wire 
manufacturing,  galvanizing  works,  aluminum 
plants,  and  alloy  manufacturing  plants.  Data  on 
inputs  of  cadmium,  chromium,  nickel,  lead,  zinc, 
copper,  and  cyanide  from  each  point  source  are 
provided.  (Halterman-PTT) 
W88-00635 


LEACHING  STUDY  OF  PNL  76-68  GLASS 
BEADS  USING  THE  LLNL  CONTINUOUS- 
FLOW  METHOD  AND  THE  PNL  MODIFIED 
IAEA  METHODS:  A  FINAL  REPORT, 

Lawrence  Livermore  National  Lab.,  CA. 

R.  W.  Buddemeier,  D.  G.  Coles,  R.  W.  Mensing,  J. 

Rego,  and  H.  C.  Weed. 

Available  from  the  National  Technical  Information 

Service,  Springfield,  VA  22161,  as  DE82-021539. 

Price  codes:  A12  in  paper  copy,  A01  in  microfiche. 

August  20,  1982.  250  p,  23  fig,  12  tab,  17  ref,  14 

append.  Contract  No.  W-7405-Eng-48. 

Descriptors:  'Fate  of  pollutants,  'Radioactive 
waste  disposal,  'Radioactive  wastes,  'Leaching, 
Neptunium,  Plutonium,  Metals. 

Lawrence  Livermore  National  Laboratory 
(LLNL)  has  conducted  a  long-term  single-pass 
continuous-flow  (SPCF)  leaching  test  of  a  glass 
waste.  Leaching  rates  of  neptunium,  plutonium  and 
various  stable  elements  were  measured  at  25C  and 
75C  with  three  different  solutions  and  three  differ- 
ent flow  rates.  The  purposes  of  the  study  were:  (1) 
to  compare  SPCF  leaching  results  with  the  results 
of  a  modified  IAEA  leach  test  performed  by  Pacif- 
ic Northwest  Laboratories  (PNL);  (2)  to  establish 
elemental  leach  rates  and  their  variation  with  tem- 
perature, flow  rate  and  solutions  composition;  and 
(3)  to  gain  insight  into  the  leaching  mechanisms. 
The  LLNL  and  PNL  leach  tests  yielded  results 
which  appear  to  agree  within  experimental  uncer- 
tainties. The  magnitude  of  the  leach  rates  deter- 
mined for  neptunium  and  the  glass  matrix  elements 
is  10  to  the  minus  5  power  grams  of  glass/sq  cm 
geometric  solid  surface  area/day.  The  rates  in- 
crease with  temperature  and  with  solution  flow 
rate  and  are  similar  in  brine  and  distilled  water  but 
higher  in  a  bicarbonate  solution.  Other  cations 
exhibit  somewhat  different  behavior,  and  plutoni- 
um in  particular  yields  a  much  lower  apparent 
leach  rate,  probably  because  of  sorption  or  precipi- 
tation effects  after  release  from  the  glass  matrix. 
After  the  initial  few  days,  most  elements  are 
leached  at  a  constant  rate.  Matrix  dissolution  ap- 
pears to  be  the  most  probable  rate  controlling  step 
for  the  leaching  of  most  elements.  (Author's  ab- 
stract) 
W88-00642 


SEDIMENT  AND  RADIONUCLIDE  TRANS- 
PORT IN  RIVERS:  RADIONUCLIDE  TRANS- 
PORT MODELING  FOR  CATTARAUGUS  AND 
BUTTERMILK  CREEKS,  NEW  YORK, 

Battelle  Pacific  Northwest  Labs.,  Richland,  WA. 
Y.  Onishi,  S.  B.  Yabusaki,  C.  T.  Kincaid,  R.  L. 
Skaggs,  and  W.  H.  Walters. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  NUREG/CR- 
2425.  Price  codes:  A17  in  paper  copy,  A01  in 
microfiche.  PNL-4111,  December  1982.  152  p,  76 
fig,  13  tab,  21  ref,  3  append. 

Descriptors:  'Sediment  transport,  'Radioisotopes, 
•Fate  of  pollutants,  'Computer  models,  'Erosion, 
Path  of  pollutants,  Models,  Model  studies,  Sus- 
pended sediments,  Fluvial  sediments,  Radioactive 
wastes,  Pesticides,  Heavy  metals. 

SERATRA,  a  transient,  two-dimensional,  lateral- 
ly-averaged, computer  model  of  sediment-contami- 
nant transport  in  rivers,  satisfactorily  resolved  the 
distribution  of  sediments  and  radionuclide  concen- 
trations in  the  Cattaraugus  Creek  stream  system  in 
New  York.  By  modeling  the  physical  processes  of 
advection,  diffusion,  erosion,  deposition,  and  bed 


armoring,  SERATRA  routed  three  sediment  size 
fractions,  including  cohesive  soils,  to  simulate 
three  dynamic  flow  events.  SERATRA  computed 
radionuclide  levels  in  dissolved,  suspended  sedi- 
ment, and  bed  sediment  forms  for  Csl37,  Sr90, 
Pu239,  Pu240,  and  H3  radionuclides.  Sediment  and 
radionuclide  concentrations  calculated  by  SERA- 
TRA in  the  Cattaraugus  Creek  stream  system  are 
in  reasonable  agreement  with  measured  values. 
The  SERATRA  model  is  being  studied  as  a  site 
assessment  tool.  It  handles  not  only  radionuclides 
but  other  contaminants  such  as  pesticides,  heavy 
metals  and  other  toxic  chemicals.  A  final  model 
validation  through  comparison  of  predicted  results 
with  field  data  from  a  carefully  controlled  tracer 
test  at  a  field  site  is  recommended,  along  with  a 
detailed  laboratory  flume  testing  to  study  cohesive 
sediment  transport,  deposition  and  erosion  charac- 
teristics. (Geiger-PTT) 
W88-O0655 


REVIEW  OF  GROUND-WATER  FLOW  AND 
TRANSPORT  MODELS  IN  THE  UNSATURAT- 
ED ZONE, 

Battelle  Pacific  Northwest  Labs.,  Richland,  WA. 
C.  A.  Oster. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  NUREG/CR- 
2917.  Price  codes:  A08  in  paper  copy,  A01  in 
microfiche.  Report  NUREG/CR-2917,  PNL-4427, 
November  1982.  17  p,  1  fig,  2  tab,  15  ref,  5  append. 

Descriptors:  'Radioactive  wastes,  'Groundwater 
movement,  'Groundwater  pollution,  'Saturated 
flow,  'Computer  models,  'Porous  media,  Models, 
Fate  of  pollutants,  Path  of  pollutants,  Model  stud- 
ies, Reviews,  Pollutants,  Capillary  water,  Hydro- 
logic  models. 

Models  of  partially  saturated  flow  and  transport  in 
porous  media  have  application  in  the  analysis  of 
existing  as  well  as  future  low-level  radioactive 
waste  facilities  located  above  the  water  table.  An 
extensive  literature  search  along  with  telephone 
and  mail  correspondence  with  recognized  leading 
experts  in  the  field,  was  conducted  to  identify 
computer  models  suitable  for  studies  of  low-level 
radioactive  waste  facilities  located  in  an  unsaturat- 
ed zone.  Fifty-five  existing  models  were  identified 
as  potentially  useful.  Ten  of  these  models  were 
selected  for  further  examination.  This  report  con- 
tains a  statement  of  the  groundwater  flow-contami- 
nant transport  problem,  a  discussion  of  those  meth- 
ods used  to  reduce  the  physical  problem  to  a 
computer  model,  and  a  brief  discussion  about  the 
data  requirements  of  these  models.  The  procedure 
used  to  select  the  ten  codes  for  further  discussion  is 
given,  along  with  a  list  of  these  models.  Finally, 
the  Appendices  contain  the  data  about  the  fifty- 
five  codes  examined.  Specifically  Appendix  D  con- 
tains the  detailed  discussions  of  each  of  the  ten 
selected  codes.  Included  in  each  discussion  are 
such  items  which  a  potential  user  requires  in  deter- 
mining whether  the  code  is  suitable  for  his  applica- 
tions. Appendix  E  contains  brief  summary  informa- 
tion about  each  of  the  fifty-five  codes.  Included  in 
the  summaries  are  identification  data,  authors,  per- 
tinent references,  and  model  type.  (Author's  ab- 
stract) 
W88-00656 


DIGRD:  AN  INTERACTIVE  GRID  GENERAT- 
ING PROGRAM, 

Battelle  Pacific  Northwest  Labs.,  Richland,  WA. 
For  primary  bibliographic  entry  see  Field  7C. 
W88-00657 


ESTUARY  WATER  QUALITY  DATA  STATISTI- 
CAL INTERFACE:  SUPPORT  ACTIVITIES 
REPORT. 

Texas    Natural    Resources    Information    System, 

Austin. 

For  primary   bibliographic   entry   see   Field   5G. 

W88-00671 


GEOSTATISTICAL  MODELING  OF  PORE  VE- 
LOCITY, 

Battelle  Pacific  Northwest  Labs.,  Richland,  WA. 
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J.  L.  Devary,  and  P.  G.  Doctor. 

PNL-SA-9096,  March  1981.  33  p,  16  fig,  25  ref. 

Contract  No.  DE-AC06-76RLO  1830. 

Descriptors:  'Path  of  pollutants,  'Model  studies, 
•Pore  velocity,  'Groundwater  movement,  Solute 
transport,  Hanford  Reservation,  Statistical  analy- 
sis, Mathematical  studies,  Hydrology,  Radioactive 
waste  disposal. 

A  significant  part  of  evaluating  a  geologic  forma- 
tion as  a  hazardous  waste  repository,  involves  the 
modeling  of  contaminant  transport  in  the  surround- 
ing media  in  the  event  the  repository  is  breached. 
The  commonly  used  contaminant  transport  models 
are  deterministic.  However,  the  spatial  variability 
of  hydrologic  field  parameters  introduces  uncer- 
tainties into  contaminant  transport  predictions. 
This  paper  discusses  the  application  of  geostatisti- 
cal  techniques  to  the  modeling  of  spatially  varying 
hydrologic  field  parameters  required  as  input  to 
contaminant  transport  analyses.  Kriging  estimation 
techniques  were  applied  to  Hanford  Reservation 
field  data  to  calculate  media  conductivity  and  the 
groundwater  potential  gradients.  These  quantities 
were  statistically  combined  to  estimate  the  ground- 
water pore  velocity  and  to  characterize  the  pore 
velocity  estimation  error.  Combining  geostatistical 
modeling  techniques  with  product  error  propaga- 
tion techniques,  results  in  an  effective  stochastic 
characterization  of  groundwater  pore  velocity,  a 
hydrologic  parameter  required  for  contaminant 
transport  analyses.  (Author's  abstract) 
W88-00675 


STATUS  REPORT  ON  ABATEMENT  OF 
WATER  POLLUTION  FROM  THE  CANADIAN 
PULP  AND  PAPER  INDUSTRY  (1982). 
Environmental  Protection  Service,  Ottawa  (Ontar- 
io). Environmental  Protection  Programs  Director- 
ate. 

For  primary  bibliographic   entry   see   Field   5G. 
W88-00676 


PREDICTING  CHEMICAL  MOVEMENT  IN 
SOILS, 

New  Mexico  State  Univ.,  Las  Cruces.  Dept.  of 
Crop  and  Soil  Sciences. 
G.  A.  O'Connor,  and  F.  Khorsandi. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  PB87-205357/ 
AS.  Price  codes:  A03  in  paper  copy,  A01  in  micro- 
fiche. New  Mexico  Water  Resources  Research  In- 
stitute, Las  Cruces.  Technical  Completion  Report 
No.  M17,  August  1986.  25  p,  3  ref.  State  Project 
No.  1345639. 

Descriptors:  'Computer  models,  'Solute  transport, 
•Path  of  pollutants,  Model  testing,  Pesticides,  New 
Mexico,  Water  pollution  sources. 

Chemical  Movement  in  Soil  (CMIS)  is  a  manage- 
ment/educational computer  model  that  provides 
qualitative  predictions  of  pesticide  fate  as  a  func- 
tion of  key  soil,  chemical,  and  climatic  variables. 
Model  assumptions  limit  it  to  nonpolar  pesticides 
(and  other  xenobiotics)  moving  in  sandy  soils.  The 
purpose  of  this  work  was  to  test  and  modify  the 
model  for  chemicals  and  soils  pertinent  to  New 
Mexico.  Laboratory  column  studies  with  a  sandy 
New  Mexico  soil  matched  reasonably  well  with 
model  predictions.  The  data  suggests  that  the 
model  could  be  used  as  first  approximations  of 
pesticide  behavior  in  New  Mexico  soils.  It  is  pri- 
marily useful  as  an  educational  instrument  for  stu- 
dents and  extension  personnel  examing  implica- 
tions of  various  management  practices  in  worst- 
case  scenarios.  (O'Connor-NM  St.  U.) 
W88-0O719 


PRELIMINARY  STUDIES  CHARACTERIZING 
WASTEWATER  FROM  THE  INTENSIVE  CUL- 
TURE OF  CHANNEL  CATFISH  AND  NITRIFI- 
CATION IN  LABORATORY  SCALE  SUB- 
MERGED FTLTERS, 

New  Mexico  State  Univ.,  Las  Cruces.  Dept.  of 
Civil  Engineering. 

For  primary  bibliographic  entry  see  Field  3C. 
W88-00723 


FORMATION  OF  TOXAPHENE-LIKE  CON- 
TAMINANTS DURING  SIMULATED  PAPER 
PULP  BLEACHING, 

Illinois  Univ.  at  Urbana-Champaign.  Environmen- 
tal Research  Labs. 

For  primary  bibliographic  entry  see  Field  5D. 
W88-00728 


DISPOSITION  OF  TETRACHLORODIBENZO- 
P-DIOXIN  IN  SOIL, 

Missouri  Univ. -Columbia.  Environmental  Trace 
Substances  P.esearch  Center. 
J.  Palausky,  S.  Kapila,  and  S.  E.  Manahan. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  PB87-207031/ 
AS.  Price  codes:  A02  in  paper  copy,  A01  in  micro- 
fiche. Missouri  Water  Resources  Research  Center, 
Columbia.  September  1986.  Final  Report,  F.Y. 
1984.  20  p,  7  fig,  2  tab.  Contact  No.  14-08-0001- 
G916.  Project  No.  USGS  G9 16-04. 

Descriptors:  *Tetrachloro-p-dioxins,  'Solvent  ef- 
fects, 'Path  of  pollutants,  'Fate  of  pollutants, 
Vapor-phase  migration,  Soil  contamination. 

The  objective  of  this  study  was  to  monitor  the 
extent  of  vapor  phase  migration  and  the  effect  of 
solvent  (co-pollutant)  on  movement  of  TCDD  in 
soil.  The  migration  of  TCDD  was  studied  in  soil 
columns  in  the  laboratory.  The  columns  were 
spiked  with  known  amount  of  TCDD.  Vertical 
migration  soil  column  sections  were  monitored 
with  sampler  capable  of  sectioning  columns  in  1 
mm  increments.  The  results  obtained  showed  a 
significant  migration  of  TCDD  in  soil  at  tempera- 
tures 30.  In  absence  of  erosion  vapor  phase  migra- 
tion is  perhaps  the  dominant  parameter  governing 
the  loss  and  fate  of  TCDD  and  other  similar  com- 
pounds in  soil.  Furthermore,  the  fate  and  rate  of 
loss  are  related  to  the  initial  depth  of  penetration  of 
TCDD,  which  is  strongly  dependent  on  the  nature 
of  solvent  (co-pollutant).  (Kapila-U.  MO) 
W88-00730 


EFFECTS  OF  SODIUM  HYDROXIDE  SOLU- 
TIONS ON  THE  PERMEABILITY  OF  MAGNE- 
SIUM CLAYS, 

Missouri  Univ.-Rolla.  Dept.  of  Civil  Engineering. 
G.  W.  Denise,  and  R.  W.  Stephenson. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  PB87-207114/ 
AS.  Price  codes:  A03  in  paper  copy,  A01  in  micro- 
fiche. Missouri  Water  Resources  Research  Center, 
Columbia.  September  1985.  Final  Report,  F.Y. 
1984.  27  p,  10  fig.  Contract  No.  14-08-0001 -G9 16. 
Project  No.  USGS  G-9 16-03. 

Descriptors:  'Permeability,  'Clay,  'Hazardous 
wastes,  'Unsaturated  flow,  'Liners,  'Seepage  con- 
trol, Soil  water  movement,  Path  of  pollutants, 
Water  pollution  control. 

Relationships  for  permeability  of  kaolinite  versus 
degree  of  saturation  and  permeability  versus  flow 
are  developed  for  0.005  N  calcium  sulphate,  xylene 
and  aniline  permeants  using  the  triaxial  flexible 
wall  permeammeter.  The  clay  was  statistically 
compacted  at  degrees  of  saturation  of  50%,  75% 
and  100%.  A  gradient  of  277  was  used  for  the 
permeability  tests.  The  initial  degree  of  saturation 
was  inversely  related  to  the  permeability  of  the 
clay.  Saturated  clay  samples  were  found  to  be 
virtually  impervious  to  aniline  and  xylene.  As  the 
degree  of  saturation  decreased,  the  permeability 
increased  with  the  initial  volume  of  flow  equiva- 
lent to  the  volume  of  air  space  and  saturating  the 
sample.  Subsequent  flow  occurred  at  a  stabilized 
permeability.  The  stabilized  permeability  is  inde- 
pendent of  the  initial  degree  of  saturation  for  the 
standard  permeant  (0.005  N  calcium  sulphate). 
(Stephenson-U.  of  MO-Rolla) 
W88-00731 


SURVEY  OF  POTENTIAL  POPULATION  EX- 
POSURES TO  CHEMICAL  CONTAMINANTS 
PRESENT  IN  UNPROTECTED  SURFACE 
WATER  SUPPLIES  IN  NORTH  CAROLINA, 

North   Carolina  Univ.   at  Chapel   Hill.   Dept.  of 

Environmental  Sciences  and  Engineering. 

A.  G.  Turner,  F.  A.  DiGiano,  and  P.  M.  DeRosa. 


Sources  Of  Pollution — Group  5B 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  PB87-205761/ 
AS.  Price  codes:  A05  in  paper  copy,  A01  in  micro- 
fiche. North  Carolina  Water  Resources  Research 
Institute,  Raleigh.  Completion  Report  No.  213, 
January  1984.  79  p,  11  fig,  11  tab,  8  ref,  append. 

Descriptors:  'North  Carolina,  'Water  pollution 
sources,  'Pollutant  identification,  'Wastewater  dis- 
charge, Water  supply,  Wastewater,  Runoff,  Chem- 
ical wastes,  Watershed  protection. 

Existing  data  from  state  and  federal  sources  were 
used  to  identify  North  Carolina's  surface  water 
supplies,  populations  served,  and  point  source  dis- 
charges into  surface  waters.  This  information  was 
combined  to  create  a  new  computer  data  base 
which  can  be  used  to  identify  facilities  that  dis- 
charge upstream  of  surface  water  supplies.  In  addi- 
tion, state  wide  use  of  agricultural  pesticides  was 
estimated  as  a  first  step  in  assessing  potential  non- 
point  source  pollutants.  Currently,  little  organized 
information  is  available  to  establish  a  complete 
chemical  profile  of  each  point  source  of 
wastewater  discharge.  Even  less  is  known  about 
the  chemicals  contributed  by  nonpoint  sources 
such  as  agricultural  and  urban  runoff.  This  prelimi- 
nary study  suggests  the  need  for  an  integrated  data 
management  system  linking  surface  water  supply 
systems  to  all  potential  sources  of  chemical  con- 
tamination. The  specific  chemicals  entering  surface 
waters  must  be  estimated  or,  better  yet,  measured 
so  that  potential  risks  may  be  evaluated.  As  a  first 
step,  the  organic  chemical  contaminants  in  raw 
water  supplies  extracted  from  those  surface  waters 
considered  most  vulnerable  to  upstream 
wastewater  discharges  should  be  identified  and 
their  removal  by  water  treatment  measured. 
(Kiger-UNC-WRRI) 
W88-00736 


PRESENT  AND  POTENTIAL  IMPACTS  OF 
TOXIC  SUBSTANCES  ON  MUNICIPAL 
GROUND  WATER  RESOURCES  IN  NORTH 
CAROLINA, 

North  Caolina  State  Univ.,  Raleigh.  Div.  of  Uni- 
versity Studies. 
For  primary   bibliographic   entry   see   Field   5G. 

W88-00737 


HYDROSPHERIC  TRACE  ELEMENTS  AND 
THEIR  APPLICATION  IN  TRACING  WATER 
POLLUTANTS, 

Oregon  State  Univ.,  Corvallis.  Dept.  of  Chemistry. 
For  primary  bibliographic  entry  see  Field  5A. 
W88-00740 


LONG  TERM  SEDIMENT  DEPOSITION  IN 
THE  RIPARIAN  ZONE  OF  AN  AGRICULTUR- 
AL WATERSHED, 

Agricultural  Research  Service,  Tifton,  GA.  South- 
east Watershed  Research  Center. 
For  primary  bibliographic  entry  see  Field  2J. 
W88-00742 


MASSACHUSETTS  ACID  RAIN  MONITORING 
PROJECT:  PHASE  I, 

Massachusetts  Univ.,  Amherst.  Water  Resources 
Research  Center. 

P.  J.  Godfrey,  A.  Ruby,  and  O.  T.  Zajicek. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  PB87-201125/ 
AS.  Price  codes:  Al  1  in  paper  copy,  A01  in  micro- 
fiche. Technical  Completion  Report,  Massachu- 
setts, Publication  No.  147,  January  1985.  240  p,  42 
fig,  38  tab,  52  ref,  6  app.  Contract  No.  14-08-0001- 
G848.  Project  No.  USGS  G848-23. 

Descriptors:  'Acid  rain,  'Acid  streams,  'Acidic 
soils,  'Acidic  water,  'Acidity,  'Alkalinity,  Anions, 
Anion  exchange,  Cations,  Cation  exchange,  Labo- 
ratory equipment,  Test  facilities,  Mineralogy,  Geo- 
chemistry, Surface  water,  Surveys,  Monitoring, 
Heavy  metals,  Color,  Precipitation,  Seasonal  varia- 
tion, Massachusetts. 

In  an  effort  to  assess  the  sensitivity  of  Massachu- 
setts surface  waters  to  acid  deposition,  approxi- 
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mately  40%  of  Massachusetts  fresh  water  surface 
waters  were  included  in  a  statewide  water  chemis- 
try survey  conducted  from  March  1983  to  April 
1984.  Samples  were  collected  monthly  by  volun- 
teers and  analyzed  for  pH  and  alkalinity  at  local 
volunteer  laboratories.  Quarterly  analyses  of  sam- 
ples for  major  anions  and  cations,  aluminum  and 
color  were  done  at  the  University  of  Massachu- 
setts. The  vast  majority  of  waters  studied  were 
found  to  be  sensitive  to  long-term  acidification. 
(78%  of  samples  had  alkalinity  <  or  =  20  mg/L 
and  19%  were  <  or  =  2  mg/L.  Geographical  and 
seasonal  variations  in  surface  water  chemistry  were 
significant.  A  statistically  significant  decrease  in 
average  monthly  alkalinity  (11.3  to  9.5  mg/L)  was 
observed  in  a  comparison  of  Spring  1983  data  with 
Spring  1984  data,  but  no  firm  conclusions  regard- 
ing on-going,  long-term  acidification  of  Massachu- 
setts' surface  waters  are  made  pending  more  de- 
tailed analysis  of  the  data.  Quarterly  analysis  of 
samples  for  major  anions  and  cations,  aluminum 
and  color  indicated  that  the  likely  source  of  high 
surface  water  acidity  and  sulfate  concentrations  is 
atmospheric  deposition  of  strong  mineral  acids. 
Calculation  of  the  Calcite  Saturation  Index  and 
application  of  two  acidification  models  are  dis- 
cussed. (Kaynor-U.  MA) 
W88-O0745 


APPLICATION  OF  STREAMFLOW  TRANS- 
PORT MODELS  TO  THE  YAKIMA  RIVER, 
WASHINGTON, 

Bureau  of  Reclamation,  Denver,  CO.  Engineering 

and  Research  Center. 

For   primary   bibliographic   entry   see   Field   6G. 

W88-00782 


1983  ANNUAL  REPORT  TO  THE  PRESIDENT 
AND  CONGRESS:  NATIONAL  ACTD  PRECIPI- 
TATION ASSESSMENT  PROGRAM. 

Interagency  Task   Force  on  Acid   Precipitation, 
Washington,  DC. 
72  p,  15  fig,  7  tab. 

Descriptors:  *Acid  rain,  *Water  pollution  sources, 
•Water  pollution  effects,  *Research  priorities, 
*Fate  of  pollutants,  Decision  making,  Management 
planning,  Air  pollution,  Water  pollution,  Project 
planning,  Acidic  water,  Future  planning. 

This  report  summarizes  the  major  scientific  issues 
that  were  addressed  by  the  National  Acid  Precipi- 
tation Assessment  Program  in  1983,  and  the 
progress  of  researchers  in  reducing  the  uncertain- 
ties of  assessing  causes,  effects,  and  management  of 
acid  deposition.  The  report  has  four  parts.  Part  one 
summarizes  the  progress  and  accomplishments  of 
the  National  Program.  The  introduction  provides 
information  about  the  Task  Force's  and  National 
Program's  history,  organization,  funding,  and  man- 
agement. Part  three  discusses  the  evolving  science 
of  acid  deposition  and  changes  that  have  occurred 
as  a  result  of  new  research  findings.  The  fourth 
part  contains  a  detailed  overview  of  the  progress 
and  specific  accomplishments  within  each  research 
area  of  the  National  Program.  The  areas  covered 
in  part  four  include:  natural  sources,  man-made 
sources,  atmospheric  processes,  deposition  moni- 
toring, aquatic  effects,  terrestrial  effects,  effects  on 
materials  and  cultural  resources,  control  technol- 
ogies, assessments,  and  international  activities. 
Within  each  research  area's  overview  section  are 
examples  of  the  accomplishments,  discussion  of  the 
research  goals,  and  proposed  future  activities. 
I  Geiger-PTT) 
W 88-00786 


OIL  POLLUTION  RESEARCH,  1984, 

Maine  State  Dept.  of  Marine  Resources,  Augusta. 
D.  J.  Card,  L.  T.  Stockwell,  and  E.  S.  Gilfillan. 
1984.  456  p,  8  fig,  15  tab,  351  ref. 

Descriptors:  *Oil  pollution,  •Oil  spills,  *Maine, 
•Marine  animals,  Marine  environment,  Environ- 
ment, Cleanup  operations,  Literature  review. 

The  results  of  oil  pollution  research  specifically 
relating  to  oil  spill  protection  and  damage  assess- 
ment, conducted  for  the  Maine  Department  of 
Environmental   Protection,  are  presented.  An  in- 


ventory of  selected  marine  resources  of  Penobscot 
Bay,  Maine,  and  laboratory  studies  on  the  compar- 
ative effects  of  naturally  and  chemically  dispersed 
oil  on  several  nearshore  marine  species  are  de- 
tailed. The  study  had  four  parts:  resources  invento- 
ry (identification  and  survey  of  selected  marine 
resources  susceptible  to  oil  spill  damage);  pollution 
studies;  literature  review;  and  the  assessment  of  the 
consequences  of  any  major  oil  spill  occurring 
during  the  course  of  the  one-year  program.  A 
catalogue  is  presented  of  the  marine  resources  of 
Penobscot  Bay,  listed  by  priority.  An  extensive 
table  of  toxicity  of  oil  to  marine  finfish,  compiled 
from  the  literature,  is  included,  along  with  a  table 
of  sublethal  effects  of  oil  on  other  marine  inverte- 
brates. Five  studies  on  the  effects  of  No.  2  fuel  oil, 
dispersed  crude  oil,  and  sediment  bound  oil  on 
various  marine  organisms  are  detailed.  An  oil  spill 
contingency  plan  is  presented.  (Halterman-PTT) 
W88-O0799 


EVALUATION  OF  URBAN  NONPOINT 
SOURCE  POLLUTION  MANAGEMENT  IN 
MILWAUKEE         COUNTY,  WISCONSIN; 

VOLUME  I:  URBAN  STORMWATER  CHARAC- 
TERISTICS,    POLLUTANT     SOURCES     AND 
MANAGEMENT  BY  STREET  SWEEPING, 
Wisconsin  Dept.  of  Natural  Resources,  Madison. 
R.  Bannerman,  K.  Baun,  M.  Bohn,  P.  E.  Hughes, 
and  D.  A.  Graczyk. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  PB84-1 14164. 
Price  codes:  A10  in  paper  copy,  A01  in  microfiche. 
1983.  191  p,  57  fig,  62  tab,  43  ref.  Contract  No. 
P005432-01-5. 

Descriptors:  *Nonpoint  pollution  sources,  •Pollu- 
tion load,  Water  pollution  control,  Water  pollution 
prevention,  Management  planning,  Planning,  Mil- 
waukee County,  Wisconsin,  Storm  water,  Storm 
runoff,  Storm  sewers,  Storm  drains. 

The  findings,  conclusions  and  recommendations  of 
a  study  of  the  characteristics,  sources  and  manage- 
ment of  urban  stormwater  pollution  in  Milwaukee, 
Wisconsin  are  presented  in  a  three-volume  report. 
The  impacts  of  urban  stormwater  are  described, 
and  the  feasibility  and  application  of  urban  non- 
point  source  water  pollution  treatment  measures 
are  discussed.  Volume  1  contains  the  technical 
findings,  conclusions,  and  recommendations  relat- 
ed to  urban  stormwater  quantity,  quality,  impacts, 
pollutant  sources  and  management.  (See  W88- 
00809  thru  W88-0081 1)  (Halterman-PTT) 
W88-00808 


EVALUATION  OF  URBAN  NONPOFNT 
SOURCE  POLLUTION  MANAGEMENT  IN 
MILWAUKEE  COUNTY,  WISCONSIN:  EXECU- 
TIVE SUMMARY, 

Wisconsin  Dept.  of  Natural  Resources,  Madison. 
For  primary  bibliographic  entry  see  Field  5G. 
W88-00809 


EVALUATION  OF  URBAN  NONPOINT 
SOURCE  POLLUTION  MANAGEMENT  FN 
MILWAUKEE  COUNTY,  WISCONSIN; 
VOLUME  II:  FEASD3ILITY  AND  APPLICA- 
TION OF  URBAN  NONPOINT  SOURCE 
WATER  POLLUTION  ABATEMENT  MEAS- 
URES. 

Wisconsin  Dept.  of  Natural  Resources,  Madison. 
For  primary  bibliographic  entry  see  Field  5G. 
W88-00810 


EVALUATION  OF  URBAN  NONPOINT 
SOURCE  POLLUTION  MANAGEMENT  IN 
MILWAUKEE  COUNTY,  WISCONSIN; 

VOLUME  III:  STUDY  SITE  CHARACTERIS- 
TICS, EXPERIMENTAL  METHODS  AND 
QUALITY  ASSURANCE  PROGRAM, 
Wisconsin  Dept.  of  Natural  Resources,  Madison. 
J.  Hansen,  M.  Sesing,  P.  Hughes,  and  D.  Graczyk. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  PB84-1 14180. 
Price  codes:  A09  in  paper  copy,  A01  in  microfiche. 
1983.  165  p,  30  fig,  46  tab,  35  ref,  2  append. 
Contract  No.  PO05432-O1-5. 


Descriptors:  *Nonpoint  pollution  sources,  'Pollu- 
tion load,  Water  pollution  control,  Water  pollution 
prevention,  Management  planning,  Planning,  Mil- 
waukee County,  Wisconsin,  Storm  water,  Storm 
runoff,  Storm  sewers,  Storm  drains. 

The  findings,  conclusions  and  recommendations  of 
a  study  of  the  characteristics,  sources  and  manage- 
ment of  the  urban  stormwater  pollution  in  Milwau- 
kee, Wisconsin  are  presented  in  a  three-volume 
report.  The  impacts  of  urban  stormwater  are  also 
described,  and  the  feasibility  and  application  of 
urban  nonpoint  source  water  pollution  treatment 
measures  are  discussed.  Volume  3  contains  the 
materials  and  methods,  quality  assurance,  and 
other  supportive  and  ancillary  material  related  to 
this  project.  (See  W88-O08O8  thru  W88-O081O) 
(Halterman-PTT) 
W88-O0811 


TNRIS  FOREST  SERVICE  SOUTHERN  PINE 
BEETLE  INFESTATION  MAPPING:  SUPPORT 
ACTIVITIES  REPORT. 

Texas    Natural    Resources    Information    System, 

Austin. 

August  1977.  19  p,  5  fig,  2  tab,  2  ref,  4  append. 

Descriptors:  'Southern  Pine  Beetle,  'Lindane, 
Insect  control,  Environmental  effects. 

The  Texas  Natural  Resources  Information  Systems 
(TNRIS)  has  assisted  the  Texas  Forest  Service 
(TFS)  is  carrying  out  public  education  related  to 
the  Forest  Pest  Control  Program.  This  report  de- 
tails the  assistance  provided  by  TNRIS  to  the 
Texas  Forest  Service  in  carrying  out  work  to 
detect  and  control  southern  pine  beetle  infesta- 
tions. Methods  used  to  control  pine  beetle  infected 
trees  involved  felling  the  tree  or  chemical  treat- 
ment with  lindane.  Using  data  supplied  by  the 
Texas  State  Forest  Service,  TNRIS  has  produced 
computer  maps,  utilising  the  capabilities  of  the 
Geographical  Information  System  (GIS),  which 
detail  the  location,  size  and  activity  status  of  the 
southern  pine  beetle  infestations  in  East  Texas. 
These  computer  produced  maps  have  been  used  to 
illustrate  the  statewide  distribution  of  southern 
pine  beetle  activity  and  to  document  visually  the 
extent  to  which  beetle  activity  shifts  geographical- 
ly from  year  to  year.  (Halterman-PTT) 
W88-00817 


GREAT  LAKES  WATER  QUALITY  BOARD, 
REPORT  TO  THE  INTERNATIONAL  JOINT 
COMMISSION,  1985  REPORT  ON  GREAT 
LAKES  WATER  QUALITY. 

International  Joint  Commission-United  States  and 

Canada,  Windsor  (Ontario).  Great  Lakes  Regional 

Office. 

Presented  June  1985,  Kingston,  Ontario.  212  p,  25 

fig,  45  tab,  40  ref,  append. 

Descriptors:  'Water  quality  control,  'Lakes, 
•Great  Lakes,  Phosphorus,  International  agree- 
ments, Canada,  International  Joint  Commission, 
Fate  of  Pollutants,  Monitoring,  Fish,  Aquatic  life, 
Pesticides,  Regulations,  Risk,  Nitrogen,  Eutroph- 
ication,  Wastewater  disposal. 

The  Great  Lakes  Water  Quality  Board  reports  on 
five  issues:  persistent  toxic  substances,  areas  of 
concern,  phosphorus  control,  environmental  status 
of  lakes  and  connecting  channels,  and  Agreement 
progress.  Several  recommendations  were  made 
concerning  toxic  substances.  The  Board  supported 
(1)  development  of  a  systematic  bioeffects  and 
ecosystem  health  monitoring  program,  (2)  continu- 
ation of  development  and  application  of  suitable 
diagnostic  techniques  for  assessing  sublethal  effects 
of  contaminants  of  fish  and  other  aquatic  orga- 
nisms, and  (3)  monitoring  of  lead  concentrations 
and  establishment  of  consumption  guidelines  for 
lead  in  fish.  New  criteria  for  areas  of  concern  were 
prepared.  According  to  these  criteria  42  water 
bodies  were  designated  areas  of  concern.  New 
areas  are  of  Torch  Lake  and  Deer  Lake-Carp 
Creek-Carp  River  in  the  Lake  Superior  basin  and 
the  Kalamazoo  River  in  the  Lake  Michigan  basin. 
With  respect  to  phosphorus,  Lakes  Superior  and 
Michigan  are  oligotrophic  with  a  few  nearshore 
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areas  classified  mesotrophic.  Although  phosphorus 
levels  in  Lake  Huron  are  the  same  as  in  1971, 
nitrogen  levels  have  increased.  Phosphorus  levels 
in  Lake  Erie  have  declined  but  are  spatially  vari- 
able. Lake  Ontario's  phosphorus  levels  have  stead- 
ily decreased.  Among  the  surveillance  issues  are 
recommendations  to  study  dieldrin  in  gull  eggs  and 
fish,  increasing  nitrogen  levels  in  the  lakes,  and  fish 
tumors.  Actions  of  Canada,  the  United  States,  and 
state  jurisdictions  are  reported  for  programs  and 
regulations,  dischargers,  hazardous  waste,  media- 
specific  activities,  and  activities  regarding  specific 
toxic  substances.  (Cassar-PTT) 
W88-00821 


SOUTH  AFRICAN  MARINE  POLLUTION 
MONITORING  PROGRAMME:  1979-1982. 

National  Programme  for  Environmental  Sciences, 
Pretoria  (South  Africa).  Committee  for  Marine 
Pollution. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  N83-11612. 
Price  codes:  A04  in  paper  copy,  A01  in  microfiche. 
Report  No.  51,  July  1981.  Edited  by  Dr.  C.  E. 
Cloete  and  Dr.  R.  J.  Watling.  52  p,  21  fig,  53  ref. 

Descriptors:  *Marine  pollution  survey,  *Marine 
pollution,  Monitoring,  South  Africa,  Pollution,  Es- 
tuarine  environment,  Pollutants,  Pollution  sources, 
Chemical  properties,  Hazardous  materials,  Chlor- 
inated hydrocarbons,  Silting. 

A  National  Marine  Pollution  Survey  Program  was 
initiated  in  South  Africa  in  1974  in  order  to  discov- 
er and  monitor  sources  of  marine  pollution,  to 
establish  coastal  monitoring  stations,  and  to  estab- 
lish a  national  data  center.  Changes  in  the  pollution 
status  of  selected  impact  sites  were  monitored  and 
assessed  from  1979  through  1982.  This  report  de- 
tails available  background  information  on  each  site, 
as  well  as  sampling  locations,  sampling  parameters, 
environmental  parameters  measured  at  the  time  of 
sampling,  and  the  frequency  of  sampling.  No  data 
are  provided  for  the  26  study  sites  that  are  includ- 
ed. (Halterman-PTT) 
W88-00824 


POTENTIAL  FOR  BIOMAGNIFICATION  OF 
CONTAMINANTS  WITHIN  MARINE  AND 
FRESHWATER  FOOD  WEBS, 

Army  Engineer  Waterways  Experiment  Station, 
Vicksburg,  MS.  Environmental  Lab. 
S.  H.  Kay. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  ADA- 150747. 
Price  codes:  A08  in  paper  copy,  A01  in  microfiche. 
Technical  Report  D-84-7,  November  1984.  Final 
Report.  166  p,  14  fig,  69  tab,  132  ref. 

Descriptors:  *Fate  of  pollutants,  'Literature  re- 
views, 'Dredging,  'Aquatic  habitats,  'Bioaccumu- 
lation,  Accumulation,  Heavy  metals,  Metals,  Pesti- 
cides, Insecticides,  Herbicides,  Organic  com- 
pounds, Sediments,  Food  chains,  Aromatic  com- 
pounds, Environmental  effects,  Aquatic  life. 

This  report  reviews  the  literature  on  the  biomagni- 
fication  of  toxic  heavy  metals  and  organic  contami- 
nants within  marine  and  freshwater  food  webs  and 
is  limited  to  gill-breathing  species.  The  toxic  metals 
included  arsenic,  cadmium,  chromium,  copper, 
lead,  mercury  (both  inorganic  and  methylmer- 
cury),  nickel,  selenium,  silver,  tin  and  zinc.  Organ- 
ic contaminants  included  in  the  review  were  poly- 
chlorinated  biphenyls  (PCB),  DDT  and  its  deriva- 
tives, dieldrin,  endrin,  kepone,  mirex,  atrazine,  en- 
dosulfan,  lindane,  chlorinated  phenols,  chlorinated 
benzenes,  and  polynuclear  aromatic  hydrocarbons 
(PAH).  The  few  contaminants  which  appeared  to 
have  the  potential  to  biomagnify  in  aquatic  systems 
included  methylmercury,  PCB,  possibly  kepone 
and  mirex,  and  some  PAHs,  including 
benzo(a)pyrene  and  naphthalenes.  Based  upon  the 
information  reviewed,  it  may  be  concluded  that 
the  biomagnification  of  contaminants  in  marine  and 
freshwater  food  webs  is  not  a  dramatic  phenome- 
non. As  the  biological  availability  of  contaminants 
from  sediments  should  be  similar  regardless  of 
whether  or  not  these  sediments  have  been  dredged 
and  placed  in  an  open-water  disposal  site,  it  is 
unlikely  that  open-water  disposal  of  contaminated 


dredged  material  will  cause  any  widespread  per- 
turbations in  marine  or  freshwater  ecosystems.  Ex- 
isting data  gaps  were  identified,  and  recommenda- 
tions were  made  for  guiding  research  efforts  on  the 
question  of  contaminant  biomagnification  in  aquat- 
ic food  webs.  (Author's  abstract) 
W88-00839 


CHARACTERIZATION  OF  ANAEROBIC 
CHEMICAL  PROCESSES  IN  RESERVOIRS' 
PROBLEM  DESCRIPTION  AND  CONCEPTU- 
AL MODEL  FORMULATION, 

Army  Engineer  Waterways  Experiment  Station, 

Vicksburg,  MS.  Environmental  Lab. 

For  primary  bibliographic  entry  see  Field  2H. 

W88-00843 


LIMNOLOGICAL  STUDIES  AT  EAU  GALLE 
LAKE,  WISCONSIN,  REPORT  1:  INTRODUC- 
TION AND  WATER  QUALITY  MONITORING 
STUDIES. 

Army  Engineer  Waterways  Experiment  Station, 

Vicksburg,  MS.  Environmental  Lab. 

For  primary  bibliographic  entry  see  Field  2H. 

W88-00847 


SPECTROPHOTOMETRIC  ANALYSIS  OF 
CHLOROPHYLL  A  IN  FRESHWATER  PHY- 
TOPLANKTON, 

Hydrological    Research    Inst.,    Pretoria    (South 

Africa). 

For  primary  bibliographic  entry  see  Field  5A. 

W88-00854 


ELEMENTAL  COMPOSITION  OF  SUSPEND- 
ED PARTICULATE  MATTER  IN  THE  LOWER 
DUWAMISH  RrVER  AND  ELLIOT  BAY, 
WASHINGTON, 

National  Oceanic  and  Atmospheric  Administra- 
tion, Seattle,  WA.  Pacific  Marine  Environmental 
Lab. 

G.  J.  Massoth,  R.  A.  Feely,  and  M.  F.  Lamb. 
NOAA  Technical  Memorandum  OMPA-17,  June 
1982.  41  p,  16  fig,  5  tab,  35  ref. 

Descriptors:  'Particulate  matter,  'Suspended  load, 
'Washington,  'Suspended  sediments,  Flocculation, 
Iron,  Chromium,  Nickel,  Copper,  Zinc,  Lead, 
Duwamish  River,  Elliot  Bay. 

Trace  element  concentrations  of  suspended-partic- 
ulate  matter  in  the  Duwamish  River  and  Elliot  Bay 
were  determined  from  samples  collected  in  Febru- 
ary 1980.  The  results  show  significant  enrichments 
of  Fe,  Cr,  Ni,  Cu,  Zn,  and  Pb  in  suspended  matter 
from  the  Duwamish  River  estuary  which  is  attrib- 
uted to  flocculation  processes.  In  Elliot  Bay,  the 
trace-element-enriched  particulates  from  the 
Duwamish  River  form  a  narrow  plume  that  flows 
north  across  the  inner  Bay  and  westward  along  the 
northern  coast  where  it  eventually  disperses  into 
the  outer  Bay  and  central  basin  of  Puget  Sound.  In 
subsurface,  near-bottom  particulate  matter  from 
Elliot  Bay  significant  correlations  exist  between  a 
number  of  the  trace  elements  and  manganese. 
These  data  suggest  that  newly  formed  hydrous 
manganese  oxide  coatings  in  the  subsurface  partic- 
ulate matter  effectively  scavenge  several  trace  ele- 
ments, including  Cr,  Ni,  Cu,  Zn,  and  Pb.  The 
biological  implications  of  these  results  are  dis- 
cussed. (Author's  abstract) 
W88-00876 


BIOACCUMULATION  OF  CONTAMINANTS 
FROM  BLACK  ROCK  HARBOR  DREDGED 
MATERIAL  BY  MUSSELS  AND  POLY- 
CHEATES, 

Environmental  Research  Lab.,  Narragansett,  RI. 
J.  Lake,  G.  L.  Hoffman,  and  S.  C.  Schimmel. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  ADA-157365. 
Price  codes:  X00  in  paper  copy,  X00  in  microfiche. 
Technical  Report  D-85-2,  February  1985.  Final 
Report.  Army  Engineer  Waterways  Experiment 
Station,  Vicksburg,  MS.  150  p,  36  fig,  28  tab,  2 
append,  (microfiche). 

Descriptors:  'Marine  pollution,  'Water  pollution 
effects,  'Black  Rock  Harbor,  'Connecticut,  Poly- 
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chaetes,  Mussels,  Polychlorinated  biphenyls, 
Marine  sediments,  Ocean  dumping,  Biological 
magnification. 

Mussels  (Mytilus  edulis)  and  worms  (Nereis  virens) 
were  exposed  to  dredged  materials  from  Black 
Rock  Harbor,  Connecticut,  in  laboratory  condi- 
tions, to  examine  the  bioaccumulation  of  organic 
and  inorganic  contaminants.  Black  Rock  Harbor 
sediment  samples  were  collected  at  25  locations 
within  the  study  area  using  a  gravity  box  corer  to  a 
depth  into  the  substrate  of  1.21  m.  Mussels  were 
dosed  with  a  constant  concentration  of  suspended 
particulates,  from  a  slurry  of  the  sediment  samples, 
and  fed  algae.  Mussels  showed  increases  in  concen- 
tration of  two  to  three  orders  of  magnitude  for 
organic  contaminants,  and  metals  showed  increases 
of  less  than  a  factor  of  12.  Worms  were  exposed  to 
bedded  sediments  in  aquaria  under  flowing  sea- 
water.  Worms  exposed  for  28  days  accumulated 
polychlorinated  biphenyls  (PCBs)  and  polycyclic 
aromatic  hydrocarbons  (PAHs)  to  concentrations 
one  to  three  orders  of  magnitude  above  those 
found  in  reference  organisms.  Chromium  and 
copper  were  the  only  metals  found  to  accumulate 
higher  in  test  animals  than  in  reference  animals. 
The  work  described  here  suggests  that  modeling 
bioaccumulation  of  some  organic  compounds  as  a 
partitioning  of  contaminants  between  sediments 
and  organisms  may  have  promise  as  a  generalized 
predictive  technique.  (Halterman-PTT) 
W88-00891 


BIOLOGICAL  EFFECTS  AND  INTERACTIONS 
OF  PESTICIDES  IN  A  SOIX-PLANT-WATER 
MICROCOSM, 

Corvallis  Environmental  Research  Lab.,  OR. 
J.  D.  Gile. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  PB83-166165. 
Price  codes:  A02  in  paper  copy,  A01  in  microfiche. 
EPA-600/D-82-272,  August  1982.  Environmental 
Research  Brief.  9  p,  2  fig,  7  tab,  22  ref. 

Descriptors:  'Water  pollution  effects,  'Fate  of  pol- 
lutants, 'Ecosystems,  'Food  chains,  'Soil-water- 
plant  relationships,  Chemical  reactions,  Pesticides, 
Carbamate  pesticides,  DDT,  Lindane,  Soil  bacte- 
ria, Organophosphorus  pesticides,  Nutrients,  Soil 
types. 

A  soil-plant-water  microcosm  was  used  to  develop 
a  data  base  for  pesticide  transport  and  metabolism 
and  to  determine  the  effects  of  varying  environ- 
mental conditions  and/or  components  on  chemical 
movement  in  a  terrestrial  ecosystem.  The  system 
was  used  in  a  comparative  transport  study  with 
lindane,  fonofos,  parathion,  phorate,  DDT,  and 
carbofuran.  The  results  demonstrated  the  impor- 
tance of  chemical  structure,  water  solubility,  and 
soil  type  in  predicting  comparative  chemical  be- 
havior. The  system  was  also  employed  in  studies  of 
the  effects  of  crop  abundance  on  chemical  move- 
ment and  the  interactions  between  agricultural 
chemicals  that  can  affect  chemical  movement. 
Studies  were  also  conducted  on  the  effects  of  plant 
type,  plant  nutrition,  soil  microorganisms,  chemical 
interactions  on  pesticide  transport,  and  metabolism. 
These  studies  emphasize  the  importance  of  ecosys- 
tem interactions  in  determining  chemical  transport 
through  ecosystems  and  into  food  chains.  (Au- 
thor's abstract) 
W  88-00909 


EFFECTS  OF  LIVESTOCK  PASTURING  ON 
NONPOINT  SURFACE  RUNOFF, 

Ohio    Agricultural    Research    and    Development 

Center,  Wooster. 

R.  K.  White,  R  W.  VanKeuren,  L.  B.  Owens,  W. 

M.  Edwards,  and  R.  H.  Miller. 

Available  from  the  National  Technical  Information 

Service,  Springfield,  VA  22161,  as  PB83-165456. 

Price  codes:  A09  in  paper  copy,  A01  in  microfiche. 

EPA-600/2-83-011,  February  1983.  167  p,  27  fig, 

12  tab,  11  ref,  9  append. 

Descriptors:  'Farm  wastes,  'Agricultural  runoff, 
•Water  pollution  sources,  'Nonpoint  pollution 
sources,  Agricultural  watersheds.  Agriculture,  Pas- 
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ture   management,   Pastures,   Grasslands,   Animal 
wastes,  Range  management. 

The  effects  of  livestock  pasturing  on  the  quality  of 
nonpoint  surface  runoff  are  evaluated,  with  empha- 
sis on  the  humid  regions  of  the  United  States. 
Three  pasturing  regimes  which  are  commonly 
practiced  in  the  corn  belt  states  were  evaluated  to 
determine  their  potential  contribution  to  nonpoint 
source  pollution.  These  regimes  are  summer  rota- 
tional grazing  and  winter  feeding  of  hay  on  one 
pasture,  summer  rotational  grazing  with  no  live- 
stock on  pastures  in  the  winter,  and  winter  rota- 
tional grazing  of  autumn  regrowth  with  feeding  of 
field  stored  hay.  Winter  pasturing  and  feeding  of 
hay  caused  a  marked  increase  in  the  number  of 
runoff  events  and  the  volume  of  runoff  as  com- 
pared to  previous  meadow  practices  and  to 
summer  pasturing  only.  Dormant  (Nov-April) 
season  nutrient  fluxes  were  greater  than  those  in 
the  growing  (May-Oct)  season.  Analysis  of  the 
soluble  and  the  sediment  fraction  of  the  runoff 
samples  indicated  that  the  nutrients  were  principal- 
ly in  the  soluble  phase.  (Halterman-PTT) 
W88-00910 


SAN  FRANCISCO  BAY  AREA  NATIONAL 
URBAN  RUNOFF  PROJECT.  DEMONSTRA- 
TION OF  NON-POINT  SOURCE  POLLUTION 
MANAGEMENT  ON  CASTRO  VALLEY 
CREEK:  EXECUTIVE  SUMMARY. 
Alameda  County  Flood  Control  and  Water  Con- 
servation District,  Hayward,  CA. 
For  primary  bibliographic  entry  see  Field  5G. 
W88-00914 


SAN  FRANCISCO  BAY  AREA  NATIONAL 
URBAN  RUNOFF  PROJECT:  A  DEMONSTRA- 
TION OF  NON-POINT  SOURCE  POLLUTION 
MANAGEMENT  ON  CASTRO  VALLEY 
CREEK;  APPENDIX. 

Alameda  County  Flood  Control  and  Water  Con- 
servation District,  Hayward,  CA. 
For  primary  bibliographic  entry   see  Field   5G. 
W88-00915 


STUDY  OF  THE  EFFECTS  OF  ODL  ON  CETA- 
CEANS, 

Guelph  Univ.  (Ontario). 

For  primary  bibliographic  entry  see  Field  5C. 

W88-00918 


CLEANING  UP  THE  DELAWARE  RIVER,  A 
STATUS  AND  PROGRESS  REPORT  PRE- 
PARED UNDER  THE  AUSPICES  OF  SECTION 
305(B)  OF  THE  FEDERAL  CLEAN  WATER 
ACT, 

Delaware  River  Basin  Commission,  Trenton,  NJ. 
For  primary  bibliographic  entry  see  Field  5G. 
W88-O092O 


1983  REPORT  ON  GREAT  LAKES  WATER 
QUALITY. 

International  Joint  Commission-United  States  and 
Canada,  Windsor  (Ontario).  Great  Lakes  Water 
Quality  Board. 
November  1983.  89  p,  2  fig,  1 1  tab. 

Descriptors:  'Great  Lakes,  'Phosphorus,  'Phos- 
phorus compounds,  'Administrative  regulations, 
'Algal  growth,  'Diatoms,  'Impaired  water  qual- 
ity, Lake  basins,  Industrial  wastes,  Administration, 
Administrative  agencies,  Mercury,  Algae. 

This  report  is  the  tenth  annual  report  prepared 
under  the  1972  and  1978  Canada-United  States 
Great  Lakes  Water  Quality  Agreements.  In  1982 
the  municipal  wastewater  treatment  plants  in  the 
Lake  Erie  Basin  were  found  to  achieve  an  overall 
average  effluent  phosphorus  concentration  of  less 
than  1 .0  mg/liter,  and  thereby  met  the  phosphorus 
loading  reductions  required  in  the  1972  Agree- 
ment. While  industrial  phosphorus  inputs  do  not 
constitute  a  major  system-wide  problem,  their  con- 
tribution to  specific  areas  of  concern  demands 
greater  jurisdictional  attention.  Continued  imposi- 
tion of  basin-wide  limitations  on  the  phosphorus 
content   of  laundry   detergents   ig   recommended. 


The  mean  total  phosphorus  concentrations  meas- 
ured in  Lake  Huron  have  not  changed  significantly 
since  1971.  It  is  concluded  that  this  condition 
meets  the  non-degradation  requirement  for  the 
Upper  Lakes  as  stipulated  in  the  1978  Agreement. 
In  Saginaw  Bay,  from  1974  to  1980  algal  species 
composition  changed  from  a  predominance  of 
blue-green  species  to  diatoms  and  green  algae.  This 
reflection  of  improved  water  quality  can  be  attrib- 
uted to  phosphorus  controls  implemented  in  local 
watersheds  which  drain  into  the  bay.  Decreased 
concentrations  of  PCBs,  DDT,  mercury  and  other 
contaminants  in  fish  flesh  and  bird  eggs  noted 
during  the  1970s  appear  to  have  ended  in  some 
lakes  and  in  some  cases,  concentrations  may  be 
increasing  again.  In  Lake  Superior,  PCB  levels  in 
lake  trout  still  exceed  the  Agreement  objective. 
(Hawkins-Omniplan) 
W88-00927 


1983  ANNUAL  REPORT  -  REPORT  OF  THE 
AQUATIC  ECOSYSTEM  OBJECTIVES  COM- 
MITTEE. 

International  Joint  Commission-United  States  and 
Canada,  Windsor  (Ontario).  Aquatic  Ecosystem 
Objectives  Commission. 

Report  to  the  International  Joint  Commission, 
Windsor,  Ontario,  November  1983.  63  p,  3  fig,  13 
tab,  191  ref,  append. 

Descriptors:  'Lake  basins,  'Policy  making,  'Es- 
cherichia coli,  'Pseudomonas,  'Enteric  bacteria, 
'Hazardous  materials,  'Public  health,  'Human  dis- 
eases, 'Recreation  demand,  'Administrative  regu- 
lations, Pathogens,  Pollutants,  Aromatic  hydrocar- 
bons. 

The  setting  of  water  quality  objectives  for  existing 
and  newly  considered  chemicals  in  Great  Lakes 
water  has  been  a  concern  of  this  Committee  since 
1978,  based  on  standards  set  by  earlier  committees 
since  1972.  The  establishment  of  precise  relation- 
ships between  indicator  and  specific  bathing-relat- 
ed illness  is  desirable  for  use  in  regulatory  criteria. 
For  the  protection  of  human  recreational  users  of 
nearshore  waters  from  increased  gastrointestinal 
illnesses,  the  enterococcus  (mE)  geometric  mean 
level  should  not  exceed  ll/100mL;  similarly,  the 
Escherichia  coli  (mTEC)  geometric  mean  level 
should  not  exceed  23/100mL.  Mean  levels  should 
be  monitored  by  analyzing  a  minimum  of  five 
samples  from  one  location  collected  over  a  four- 
week  period.  No  more  than  25%  of  the  analyses 
should  have  levels  of  Pseudomonas  aeruginosa 
(mPA  method)  greater  than  10/100  mL.  For  the 
protection  of  aquatic  life,  the  maximum  water- 
borne  concentration  of  diazinon  shall  not  exceed 
0.003  micrograms/L,  except  that  it  may  range  up 
to  0.1  micrograms/L  once  every  30  or  more  days, 
for  periods  not  to  exceed  two  days.  In  addition,  the 
levels  of  benzo(a)pyrene  in  the  sediments  or  in 
organisms  serving  as  a  food  source  for  fish  should 
not  exceed  1.0  micrograms/g;  levels  of 
benzo(a)pyrene  in  water  should  be  less  than  0.01 
micrograms/L.  Other  3-5  ring  polynuclear  aromat- 
ic hydrocarbons  have  been  observed  in  the  ecosys- 
tem and  some  of  these  are  carcinogenic.  (Hawkins- 
Omniplan) 
W88-00928 


1983  REPORT  ON  GREAT  LAKES  WATER 
QUALITY  ~  APPENDIX:  DREDGING  SUB- 
COMMITTEE REPORT. 

International  Joint  Commission-United  States  and 
Canada,  Windsor  (Ontario).  Great  Lakes  Water 
Quality  Board. 
August  1983.  33  p,  2  tab. 

Descriptors:  'Great  Lakes,  'Harbors,  'Dredging, 
•Bioassay,  'Waste  disposal,  'Lake  sediments,  'Ad- 
ministrative decisions,  'Project  planning,  Prior- 
ities, Policy  making,  Site  selection,  Standards,  Pol- 
lutants, Elutriate  tests,  Lake  basins. 

This  report  contains  a  summary  of  the  major  find- 
ings, conclusions  and  recommendations  of  the 
Dredging  Subcommittee  pertaining  to  a  bioassess- 
ment  of  Toronto  and  Toledo  Harbor  sediments, 
development  of  criteria  and  guidelines  for  open- 
lake  disposal  site  selection  and  Great  Lakes  dredg- 
ing in   Lake   Erie  in  an   ecosystem   perspective. 


Previous  projects  have  included  preparing  guide- 
lines and  a  register  for  evaluating  Great  Lakes 
dredging  projects,  and  evaluating  dredged  material 
disposal  options  for  two  Great  Lakes  harbors.  In 
the  Toledo-Toronto  Harbors  study,  it  was  recom- 
mended that  further  refinement  and  standardiza- 
tion of  currently  available  elutriate  test  and  sedi- 
ment bioassessment  techniques  be  undertaken,  and 
that  additional  simplified  and  reliable  but  less  ex- 
pensive methods  be  developed.  An  estimated  40% 
of  the  material  from  Great  Lakes  dredging  is  dis- 
posed of  in  the  open  lake.  Recommended  guide- 
lines for  selection  of  a  disposal  site  should  be 
compatible  with  the  characteristics  of  the  dredged 
material  to  the  extent  practicable,  use  of  the  small- 
est practicable  disposal  area,  use  of  current  and 
past  dredged  material  disposal  sites  that  meet 
guidelines,  and  minimization  of  the  dispersal,  ero- 
sion and  slumping  of  the  material.  The  use  of  open 
lake  areas  should  not  conflict  with  other  high 
priority  uses  such  as  navigation,  commercial  fish- 
ing, or  mineral  extractions.  As  a  result  of  the  study 
on  the  Lake  Erie  ecosystem  dredging,  dredging 
was  found  to  be  a  minor  source  of  contaminant 
loading.  (Hawkins-Omniplan) 
W88-O0931 


PHASE  II:  FLOW  THROUGH  CLAY  LINERS, 

Wayne  State  Univ.,  Detroit,  MI.  Dept.  of  Civil 

Engineering. 

For  primary  bibliographic  entry  see  Field  5E. 

W88-00961 


5C.  Effects  Of  Pollution 


ELEMENTARY  CHEMICAL  COMPOSITION 
(C,  H,  N)  AND  ENERGY  EQUTVALENT  OF 
ACARTIA  CLAUSI  (CRUSTACEA  COPE- 
PODA),  AN  IMPORTANT  SPECIES  IN  THE 
BIOENERGETICS  OF  THE  COASTAL  ECO- 
SYSTEMS OF  THE  NORTHWEST  MEDITER- 
RANEAN (COMPOSITION  CHTMIQUE  ELE- 
MENTAHtE  (C,  H,  N)  ET  EQUTVALENT  ENER- 
GIE  D' ACARTIA  CLAUSI  (CRUSTACEA:  CO- 
PEPODA),  ESPECE  IMPORTANTE  DANS  LA 
BIOENERGETIQUE  DES  ECOSYSTEMES  CO- 
TD2RS  DE  MEDITERRANEE  NORD-OCCI- 
DENTALE), 

Centre  d'Oceanologie  de  Marseille  (France). 
P.  Kerambrun. 

Marine  Biology  MBIOAJ,  Vol.  95,  No.  1,  p  115- 
121,  June  1987.  1  tab,  56  ref. 

Descriptors:  'Water  pollution  effects,  'Eutroph- 
ication,  'Copepods,  'Carbon,  'Nitrogen,  'Energy, 
'Urbanization,  'Chemical  somposition,  Crusta- 
ceans, Plankton,  Seasonal  variation,  Coasts,  Water 
pollution  effects,  Mediterranean  Sea,  Marseilles, 
France. 

Carbon,  hydrogen,  and  nitrogen  content  were  in- 
vestigated in  natural  populations  of  the  Crustacea 
copepod  Acartia  clausi  collected  during  1980-1982 
from  different  areas  near  Marseille.  (1)  the  coastal 
area  of  Cortiou  which  receives  wastewaters  from 
Marseilles:  (2)  the  eutrophic  and  polluted  Fos 
Gulf;  and  (3)  offshore  areas  of  the  Marseilles  Gulf. 
Energy  equivalents  were  determined  in  order  to 
examine  the  ecological  role  of  A.  clausi  from  a 
bioenergetic  point  of  view.  Carbon  content  ranged 
from  38.9%  of  body  dry  weight  (DW)  in  the  open 
sea  off  Marseilles  to  45.5%  of  DW  in  an  open  basin 
at  Fos  in  winter,  nitrogen  content  from  10.4%  of 
DW  in  the  open  sea  off  Marseilles  in  winter  to 
13.6%  of  DW  in  the  open  basins  at  Fos  in  summer. 
These  values  agree  with  the  ranges  reported  in  the 
literature  for  non-lipidic  copepods.  Carbon  to  ni- 
trogen ratios  ranged  between  3.22  and  3.80.  In  the 
open  basins  at  Fos,  the  mean  value  in  summer 
(3.30)  was  significantly  different  from  that  in 
winter  (3.70).  In  the  Cortiou  area,  no  seasonal 
differences  emerged.  For  the  three  areas,  energy 
equivalents  ranged  from  4.28  to  5.00  cal/mg  DW. 
Highest  values  were  recorded  at  Cortiou  and  Fos 
(environments  where  particulate  organic  matter  is 
abundant  and  relatively  invariable).  In  these  popu- 
lations, the  energy  equivalent  per  unit  dry  weight 
did  not  change  significantly  throughout  the  year. 
The  values  recorded  agreed  with  the  means  report- 
ed in  the  literature  for  non-lipidic  species,  but  were 
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far  below  those  recorded  for  species  which  can 
store  lipids.  A.  clausi  is  one  of  the  most  abundant 
copepod  species  throughout  the  year  in  the  plank- 
ton of  these  coastal  areas,  and  its  steady  energy 
content,  with  little  seasonal  variation,  makes  it  an 
important  element  in  the  bioenergetics  of  the 
northwest  Mediterranean  coastal  ecosystems.  (Au- 
thor's abstract) 
W88-00048 


TOXICITY  OF  FENVALERATE  AND  ITS  CON- 
STITUENT ISOMERS  TO  THE  FATHEAD 
MINNOW,  PIMEPHALES  PROMELAS,  AND 
BLUEGILL,  LEPOMIS  MACROCHTRUS, 

Iowa  State  Univ.,  Ames.  Dept.  of  Entomology. 

S.  P.  Bradbury,  D.  M.  Symonik,  J.  R.  Coats,  and 

G.  J.  Atchison. 

Bulletin    of    Environmental    Contamination    and 

Toxicology  BECTA6,  Vol.  38,  No.  5,  p  727-735, 

May  1987.  1  fig,  4  tab,  14  ref.  EPA  Grant  810659- 

01-0. 

Descriptors:  'Water  pollution  effects,  *Pesticides, 
•Insecticides,  'Toxicity,  *Fenvalerate,  'Fathead 
Minnow,  'Bluegill,  *Pyrethroid  insecticides, 
•Lethality  tests,  Gas-liquid  chromatography,  Fish, 
Stereochemistry. 

The  influence  of  emulsifiers  on  the  lethality  and 
uptake  of  fenvalerate  in  fathead  minnows  and  blue- 
gill  was  evaluated.  A  geometric  series  of  five  expo- 
sure concentrations  and  a  control  treatment  were 
used.  To  determine  the  whole-body  residue  levels, 
fathead  minnows  exposed  to  various  fenvalerate 
preparations  were  pooled  and  analyzed  by  cham- 
ber. To  evaluate  enantiomer  toxicity,  bluegill  were 
exposed  via  an  intraperitoneal  injection.  Technical 
and  EC  fenvalerate  formulations  were  extremely 
toxic  to  fathead  minnows.  The  toxicities  of  the  two 
isomer  mixtures  were  markedly  different  from  the 
technical  material:  one  isomer  mixture  was  3.3 
times  more  toxic  than  the  technical  formulation 
and  the  other  was  significantly  less  toxic.  Whole- 
body  concentrations  of  fenvalerate  gradually  in- 
creased with  increasing  exposure  level.  Time  to 
mortality  was  consistent  among  preparations,  with 
the  most  lethal  concentrations  eliciting  mortality 
within  10  to  15  h.  Results  indicated  no  significant 
difference  between  lethalities  of  technical  and  EC 
formulations.  (Main-PTT) 
W88-00O75 


EFFECTS  OF  TEMPERATURE  ON  THE 
ACUTE  TOXICITY  OF  HEAVY  METALS  (CR, 
CD,  AND  HG)  TO  THE  FRESHWATER  CRAY- 
FISH, PROCAMBARUS  CLARKH  (GHtARD), 

Valencia  Univ.  (Spain).  Dept.  of  Animal  Physiolo- 
gy 

J.  Del  Ramo,  J.  Diaz-Mayans,  A.  Torreblanca,  and 
A.  Nunez. 

Bulletin  of  Environmental  Contamination  and 
Toxicology  BECTA6,  Vol.  38,  No.  5,  p  736-741, 
May  1987.  4  fig,  2  tab,  17  ref. 

Descriptors:  'Toxicity  studies,  'Heavy  metals, 
Crayfish,  'Temperature  effects,  'Chromium, 
Cadmium,   'Mercury,   'Lake  Albufera,   'Water 

pollution  effects,  Industrial  wastes,  Sewage,  Lethal 

limits. 

The  degree  of  toxicity  of  Cr,  Cd,  and  Hg  to 
freshwater  crayfish  at  various  temperatures  was 
evaluated.  Groups  of  ten  crayfish  were  kept  in 
water  with  several  metal  concentrations.  All  tests 
were  conducted  under  static  conditions.  The  per- 
centages of  mortality  were  calculated  in  each  con- 
centration after  96  h.  Mercury  had  the  most  toxic 
effect  on  the  crayfish  followed  by  Cd  and  Cr.  The 
toxic  effects  of  Cd  and  Hg  increased  with  increas- 
ing temperature.  Crayfish  from  Albufera  Lake 
present  a  high  resistance  to  the  heavy  metals  pollu- 
tion probably  as  a  result  of  the  detoxification  of  the 
heavy  metals  by  metallothioneins.  (Main-PTT) 
W88-OO076 


ACUTE  TOXICITY  OF  ENDOSULFAN  TO 
CRAB:  EFFECT  ON  TRANSPORT  PROPERTY 
OF  HAEMOCYANTN, 

Sri  Venkateswara  Univ.,  Timpati  (India).  Dept.  of 
Zoology. 


P.  Vijayakumari,  D.  C.  Reddy,  and  R. 

Ramamurthi. 

Bulletin    of   Environmental    Contamination    and 

Toxicology  BECTA6,  Vol.  38,  No.  5,  p  742-747 

May  1987.  2  fig,  3  tab,  22  ref. 

Descriptors:  'Pesticides,  'Insecticides,  'Toxicity, 
•Endosulfan,  'Crabs,  'Hemocyanin,  'Water  pollu- 
tion effects,  'Lethal  limits,  'India,  Spectrophoto- 
metry, Hydrogen  ion  concentration,  Copper, 
Oxygen,  Carbon  dioxide,  Scholander-Roughton 
analyzer,  Crustaceans. 

The  toxic  effects  of  endosulfan  on  the  transport 
property  of  crab  hemocyanin  were  examined.  Two 
batches  of  six  crabs  each  were  exposed  for  96  h  to 
sublethal  and  lethal  concentrations  of  endosulfan, 
respectively.  After  exposure,  hemolymph  was 
drawn  from  the  base  of  the  fourth  walking  leg  with 
a  syringe.  Copper  content  was  estimated  using  a 
spectrophotometer.  Oxygen  equilibrium  curves 
(OECs)  were  determined  at  580  nm.  Absorption  of 
oxyhaemocyanin  was  measured  at  various  pres- 
sures and  OECs  were  plotted.  Hemolymph  pH  was 
measured  with  a  pH  meter.  Carbon  dioxide  content 
was  determined  through  gas  extraction  in  a 
vacuum.  Tests  showed  there  was  a  significant  in- 
crease in  hemolymph  copper  concentration  upon 
sublethal  exposure,  a  significant  decrease  upon 
lethal  exposure  indicating  an  increase  in  hemocya- 
nin upon  sublethal  exposure,  and  a  decrease  upon 
lethal  exposure.  There  was  a  drastic  decrease  in 
hemolymph  copper-and  as  such  hemocyanin-con- 
centration  upon  exposure  to  lethal  concentrations 
of  endosulfan.  The  OECs  of  crabs  exposed  to 
sublethal  and  lethal  concentrations  shifted  to  the 
right.  Correspondingly,  there  was  an  increase  in 
partial  pressure  of  oxygen  at  which  50%  of  the 
hemocyanin  is  in  oxygenated  state  and  a  decrease 
in  degree  of  interaction  among  oxygen  combining 
sites  of  the  hemocyanin  molecule  at  sublethal  and 
lethal  exposures,  respectively.  This  indicates  a  de- 
crease in  the  affinity  of  oxygen  for  the  pigment. 
There  exists  a  double-edged  mechanism  of  enhanc- 
ing hemocyanin  synthesis  and  decreasing  the  affini- 
ty of  oxygen  for  the  pigment  to  increase  crab 
survival  after  exposure  to  sublethal  concentrations 
of  endosulfan.  (Main-PTT) 
W88-00077 


IMPACT  OF  CHRONIC  LEAD  POISONING 
ON  THE  HEMATOLOGICAL  AND  BIO- 
CHEMICAL PROFILES  OF  A  FISH,  BARBUS 
CONCHONTUS  (HAM), 

Kumaun  Univ.,  Naini  Tal  (India).  Dept.  of  Zoolo- 
gy- 

H.  Tewari,  T.  S.  Gill,  and  J.  Pant. 
Bulletin    of    Environmental    Contamination    and 
Toxicology  BECTA6,  Vol.  38,  No.  5,  p  748-752, 
May  1987.  1  tab,  19  ref. 

Descriptors:  'Lead,  'Toxicity,  'Heavy  metals, 
'Fish,  'Hematology,  'Biochemical  tests,  'Tissue 
analysis,  'Water  pollution  effects,  Cholesterol, 
Blood  glucose,  Glycogen,  Drinking  water,  Mining, 
Anemia,  Basophilic  stippling,  Muscular  atrophy, 
Lordoscoliosis. 

The  effects  of  chronically  administered  sublethal 
levels  of  inorganic  lead  on  the  hematological  and 
biochemical  profiles  of  Barbus  conchonius  were 
studied.  Test  Group  I  and  II  were  submitted  to 
47.4  micrograms  Pb(2  +  )/L  as  nitrate  salt  for  30 
and  60  days,  respectively.  Routine  hematological 
procedures  were  followed  for  erythrocyte  count, 
and  Hb  Hct  estimations.  Photometric  methods 
were  used  to  evaluate  blood  and  tissue  cholesterol. 
Results  showed  considerable  influence  of  chronic 
lead  exposure  on  the  peripheral  blood  and  metabo- 
lite levels  of  Barbus  conchonius:  erythrocyte 
counts  decreased  18.8  and  23.6%,  respectively; 
there  was  a  reduction  in  Hb  accompanied  by  a 
lowering  of  Hct  values;  and  mean  corpuscular 
volume  was  reduced.  Lead  induced  biochemical 
alterations  included  hyperglycemic  response  at 
both  30  and  60  days  when  the  respective  blood 
glucose  values  were  54.4  and  41.8%  higher  than 
the  control  values.  A  reduction  in  circulating  and 
tissue  levels  of  cholesterol  was  observed.  (Main- 
PTT) 
W88-00078 


Effects  Of  Pollution — Group  5C 

VARIATION  IN  ADENYLATE  ENERGY 
CHARGE  AND  PHOSPHOADENYLATE  POOL 
SIZE  IN  ESTUARINE  ORGANISMS  AFTER  AN 
OIL  SPILL, 

North   Carolina   Univ.   at   Wilmington.   Dept.   of 

Biological  Sciences. 

T.  H.  Shafer,  and  C.  T.  Hackney. 

Bulletin    of    Environmental    Contamination    and 

Toxicology  BECTA6,  Vol.  38,  No.  5,  p  753-761 

May  1987.  4  fig,  25  ref. 

Descriptors:  'Adenylate  energy,  'Phosphoadeny- 
late,  'Estuarine  organisms,  'Oil  spills,  'Water  pol- 
lution effects,  'Cape  Fear  River,  'North  Carolina, 
•Estuaries,  'Clams,  'Crabs,  'Marsh  grasses,  Lyo- 
philization,  Enzymatic  conversion,  Luciferin, 
Tissue  analysis,  Diesel  oil,  Seasonal  variations. 

After  a  June  1983  tanker  spill  of  number  six  diesel 
oil  in  the  Cape  Fear  River,  North  Carolina,  oil 
covered  the  tidal  marshes  on  the  east  side  of  the 
river.  The  effects  of  the  spill  on  adenylate  energy 
charge  (AEC)  and  total  phosphoadenylate  pool 
(TPP)  in  five  test  species  were  examined  for  up  to 
a  year.  AEC  and  TPP  values  of  the  organisms 
were  compared  between  contaminated  and  uncon- 
taminated  sites  at  all  seasons.  The  five  species 
collected  were  Polymesoda  caroliniana,  Uca 
minax,  Juncus  roemerianus,  Spartina  alterniflora, 
and  S.  cynosuroides.  Tissue  samples  underwent 
lyophilization,  extraction  in  ethylenediamine  te- 
traacetic  acid,  and  enzymatic  conversion  of  ADP 
and/or  AMP  to  ATP.  ATP  was  quantified  by  the 
bioluminescence  of  luciferin,  and  the  AEC  was 
calculated.  Long-term  changes  in  AEC  may  result 
from  sublethal  stress  due  to  oil  pollution  in  some 
tidal  marsh  plants  and  animals  but  not  in  others, 
and  TPP  is  not  a  more  sensitive  nor  a  more  univer- 
sal monitor  of  stress  than  AEC  itself.  (Main-PTT) 
W88-00079 


EFFECT  OF  VOLATTLE  HALOCARBONS  ON 
LYMPHOCYTES  AND  CELLS  OF  THE  URI- 
NARY TRACT, 

Turku  Univ.  (Finland).  Dept.  of  Public  Health 
R.  Kroneld. 

Bulletin  of  Environmental  Contamination  and 
Toxicology  BECTA6,  Vol.  38,  No.  5,  p  856-861, 
May  1987.  2  tab,  17  ref. 

Descriptors:  'Volatile  halocarbons,  'Lympho- 
cytes, 'Urinary  tract,  'Uroepithelial  cells,  'Human 
physiology,  'Water  pollution  effects,  Cytology, 
Cell  cultures,  Thymidine,  Phytohaemaglutinine, 
Carcinogens,  Tiohalomethanes. 

The  in  vitro  effects  of  volatile  halocarbons,  shown 
to  exist  in  drinking  water  and  body  fluids,  on 
lymphocyte  stimulation  and  surface  properties  of 
cells  of  the  urinary  tract  are  considered.  Human 
peripheral  blood  lymphocytes  were  cultured  and 
then  stimulated  with  10  micrograms/ml  phytohe- 
maglutinine  (PHA).  After  three  days  10  microliters 
labelled  thymidine  was  added  to  all  the  lympho- 
cyte cultures  and  the  uptake  of  3H-thymidine  was 
measured.  Inhibition  of  stimulation  was  determined 
and  the  concentrations  of  the  volatile  halocarbons 
were  measured  by  gas  chromatography  and  elec- 
tron capture  detection  analysis.  Human  uroepithe- 
lial cells  were  subjected  to  volatile  halocarbons. 
The  viability  of  the  cells  was  monitored  over  time. 
The  uroepithelial  cells  were  subsequently  tested 
for  receptivity  to  bacteria.  Volatile  halocarbons 
reduced  the  PHA  stimulation  in  lymphocyte  cul- 
tures, and  decreased  viability  of  the  uroepithelial 
cells.  Both  the  PHA  lymphocyte  stimulation  and 
the  viability  of  uroepithelial  cells  were  altered  at 
the  lowest  concentrations  of  volatile  halocarbons 
tested.  The  receptivity  of  human  uroepithelial  cells 
to  bacteria  was  not  altered  by  the  test  concentra- 
tions. (Main-PTT) 
W88-00083 


GENETIC  AND  BIOCHEMICAL  EFFECT  OF 
DRY  RESIDUE  OF  ARNO  RIVER  IN  VITRO 
ANDINVTVO, 

Consiglio  Nazionale  delle  Ricerche,  Pisa  (Italy). 
1st.  di  Mutagenesi  e  Diffenziamento. 
M.  Paolini,  C.  Corsi,  C.  Bauer,  R.  Nieri,  and  R. 
Del  Carratore. 
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Group  5C — Effects  Of  Pollution 

Bulletin  of  Environmental  Contamination  and 
Toxicology  BECTA6,  Vol.  38,  No.  5,  p  899-906, 
May  1987.  4  tab,  11  ref. 

Descriptors:  'Water  pollution  effects,  'Toxicity, 
•Arno  River,  'Genetic  toxicity,  'Florence,  Italy, 
Genetic  studies,  Fungi,  Mice,  Heavy  metals, 
Mouse  liver,  Mouse  lungs,  Mouse  kidney,  Tissue 
analysis,  Atomic  absorption  spectrophotometry, 
Cancer. 

The  ability  of  dry  residue  water  of  the  Arno  River 
to  induce  in  vivo  and  in  vitro  genetic  alterations  in 
Saccharomyces  cerevisiae  and  in  vivo  effects  on 
the  microsomal  mono-oxygenase  system  of  mouse 
liver  were  investigated.  S.  Cerevisiae  strain  D7 
was  used  to  measure  the  frequency  of  mitotic  gene 
conversion  at  the  trp  locus,  mitotic  recombination 
between  the  centromere  and  the  ade  2  locus  and 
point  mutation  at  the  ilv  locus.  Mice  were  exposed 
to  dry  residue  by  gavage.  The  liver,  lungs,  and 
kidneys  were  analyzed  separately  for  Cr,  Mn,  Cd, 
Cu,  Ni,  Zn,  and  Pb  by  atomic  absorption  spectro- 
photometry. In  S.  cerevisiae  a  significant  increase 
of  point  mutation  and  mitotic  gene  conversion 
occurred.  The  ilv  reversion  frequency  showed  an 
increase  at  the  40  mg  dose  and  at  the  highest  dose. 
Gene  conversion  at  the  trp  locus  was  less  sensitive. 
After  multiple  treatment,  only  weak  genetic  effects 
were  seen  in  the  yeast  recovered  from  the  liver, 
lungs,  and  kidneys  of  treated  mice.  A  marked 
increase  in  mice  of  aminopyrine  N-demethylation 
was  observed.  The  higher  percent  of  induction 
clearly  indicates  co-toxic  and  co-mutagenic  effects 
of  dry  residue  of  Arno  water  as  well  as  in  vitro 
genotoxic  effects.  (Main-PTT) 
W88-00084 


DIFFERENTIATION  OF  PHYSICAL  FROM 
CHEMICAL  TOXICITY  IN  SOLID  WASTE 
FISH  BIOASSAYS, 

E.V.S.  Consultants  Ltd.,  North  Vancouver  (British 

Columbia). 

P.  M.  Chapman,  J.  D.  Popham,  J.  Griffin,  D. 

Leslie,  and  J.  Michaelson. 

Water,  Air,  and  Soil  Pollution  WAPLAC,  Vol.  33, 

No.  3/4,  p  295-308,  April  1987.  5  fig,  2  tab,  16  ref. 

Descriptors:  'Toxicity,  'Physical  toxicity,  'Chem- 
ical toxicity,  'Solid  wastes,  'Fish,  'Bioassays, 
'Water  pollution  effects,  'Rainbow  trout,  Leach- 
ing, Centrifugation,  Tissue  analysis,  Aluminum 
smelting  wastes,  Sludge,  Dust,  Solid  waste  dispos- 
al. 

Tests  were  conducted  to  determine  if  particulate, 
rather  than  chemical  toxicity,  can  cause  fish  mor- 
tality in  bioassays.  Test  results  showed  that  partic- 
ulate toxicity  was  responsible  for  rainbow  trout 
deaths  in  bioassays  with  two  separate  solid  wastes. 
This  conclusion  was  based  on:  (1)  fish  necropsies 
which  indicated  physical  damage  to  gills  but  no 
evidence  of  chemical  damage  to  liver  or  kidney; 
(2)  chemical  analyses  which  indicated  levels  of 
priority  pollutants  and  other  target  compounds 
were  too  low  to  cause  the  observed  toxicity;  (3) 
structural  and  chemical  analyses  of  the  waste  parti- 
cles which  showed  that  these  consisted  of  inert 
materials;  and  (4)  the  use  of  centrifugation  tech- 
niques to  remove  most  of  the  suspended  particulate 
material  in  bioassay  tanks  resulting  in  an  elimina- 
tion of  most  of  the  toxicity.  The  particles  associat- 
ed with  the  lethal  effects  were  5-10  micrometers  in 
size.  Regulatory  testing  of  solid  wastes  must  distin- 
guish physical  and  chemical  toxicity  since  disposal 
options  can  vary  depending  on  the  mode  of  toxici- 
ty. For  instance,  chemical  toxicity  raises  concern 
regarding  leaching  through  soils  into  groundwater, 
whereas  if  physical  particles  are  responsible  for 
toxicity,  such  leaching  is  not  of  concern  (Author's 
abstract) 
W88-O0098 


WATER  SUPPLIES  AND  SANITARY  FACILI- 
TIES IN  RURAL  TRANSKEI, 

Department  of  Health  and  Welfare,  Umtata  (South 

Africa).  Epidemiological  Unit. 

N.  N.  Tshibangu. 

South  African  Medical  Journal,  Vol.  71,  No.  6,  p 

368-369,  March  1987.  8  ref. 


Descriptors:  'Cholera,  'Water  supply,  'Sanitary 
facilities,  'Surface  waters,  'Water  storage,  'Water 
treatment,  'Water  pollution  effects,  Laboratory 
tests,  Water  use,  Toilets,  Pit  latrines,  Sanitary  land- 
fills, Human  diseases,  Public  health,  epidemiology. 

Between  October  1982  and  September  1983,  an 
outbreak  of  cholera  occurred  in  Transkei.  A  total 
of  678  patients  with  clinical  illness  were  reported 
in  a  review  of  positive  laboratory  results.  Subse- 
quent to  each  report,  the  health  department  per- 
sonnel began  a  rigorous  contact-tracing  process 
during  which  data  on  the  environment  were  col- 
lected. A  total  of  1157  standardized  forms  listing 
6615  persons  were  returned  to  the  Epidemiological 
Unit.  Of  these  respondents,  87.2%  reported  having 
no  sanitary  facilities  available,  and  96.4%  no  refuse 
disposal  site.  Rivers,  wells,  springs,  streams,  dams, 
and  stagnant  pools  were  recorded  as  the  main 
sources  of  water  supply  in  the  study  area.  (Au- 
thor's abstract) 
W88-00100 


COMMUNITY  OUTBREAK  OF  ADENOVIRUS 
TYPE  7A  INFECTIONS  ASSOCIATED  WITH  A 
SWIMMING  POOL, 

Oklahoma  State  Dept.  of  Health,  Oklahoma  City. 

Epidemiology  Service  and  Lab.  Service. 

M.  Turner,  G.  R.  Istre,  H.  Beauchamp,  M.  Baum, 

and  S.  Arnold. 

Southern  Medical  Journal  SMJOAV,  Vol.  80,  No. 

6,  p  712-715,  June  1987.  1  fig,  1  tab,  8  ref. 

Descriptors:  'Human  diseases,  'Swimming  pools, 
•Adenovirus,  'Water  pollution  effects,  'Oklaho- 
ma, Chlorination,  Pharyngitis,  Viruses. 

In  July  1982,  an  outbreak  of  pharyngitis  caused  by 
adenovirus  type  7a  occurred  among  children  in  a 
town  in  western  Oklahoma.  Predominant  symp- 
toms were  fever  and  sore  throat,  headache,  abdom- 
inal pain,  and  conjunctivitis.  At  least  77  persons 
were  identified  whose  symptoms  met  the  case  defi- 
nition for  illness.  Onsets  of  illness  peaked  during 
the  week  of  July  5-12,  and  the  outbreak  resolved 
within  three  weeks.  A  systematic  telephone  survey 
of  the  town  revealed  that  persons  who  had  swum 
at  the  community  swimming  pool  were  more  likely 
to  be  ill  than  those  who  had  not.  A  second  survey 
of  families  with  season  passes  to  the  pool  showed 
that  among  swimmers,  illness  was  directly  related 
to  average  number  of  hours  of  exposure  to  the  pool 
each  week.  In  addition,  swimmers  who  reported 
swallowing  pool  water  were  more  likely  to  be  ill 
than  persons  who  did  not.  Throat-swab  specimens 
from  five  of  seven  ill  persons  grew  adenovirus  7a 
compared  with  one  of  12  well  persons.  The  pool 
chlorinator  had  reportedly  malfunctioned  during 
early  July.  The  outbreak  resolved  with  proper 
operation  of  the  chlorination  system.  Swimming 
pools  continue  to  be  a  potential  source  of  commu- 
nity-wide outbreaks  of  adenovirus  infections.  (Au- 
thor's abstract) 
W88-00102 


CUMULATIVE  EFFECTS  OF  SIMULATED 
ACID  RAIN  ON  SOIL  CHEMICAL  AND  MI- 
CROBIAL CHARACTERISTICS  AND  CONIFER 
SEEDLING  GROWTH, 

California  Univ.,  Berkeley.  Dept.  of  Plant  and  Soil 

Biology. 

J.  G.  McColl,  and  M.  K.  Firestone. 

Soil  Science  Society  of  America  Journal  SSJD4, 

Vol.  51,  No.  3,  p  794-800,  May-June  1987.  5  fig,  4 

tab,  35  ref. 

Descriptors:  'Acid  rain,  'Soil  chemistry,  'Soil  mi- 
crobial characteristics,  'Conifers,  'Seedling 
growth,  'Soil  acidification,  Forest  soils,  Microbial 
assays,  Soil  depth,  Hydrogen  ion  concentration, 
Foliar  damage,  Douglas-fir,  Sugar  pine,  Ponderosa 
pine,  Carbon  dioxide  evolution,  Microbial  biomass, 
Exchangeable  cations,  Denitrification  potential, 
Nitrification  potential,  Leaching,  Sierra  Nevada, 
Trace  metals. 

Effects  of  simulated  acid  rain  treatments  of  HN03 
and  H2S04  were  tested  on  seedlings  of  Douglas- 
fir,  sugar  pine,  and  ponderosa  pine  growing  in  A- 
horizon  sample  of  two  forest  soils.  Two  wet  peri- 
ods of  34  and  37  weeks,  separated  by  a  dry  period 


of  18  weeks  simulated  climatic  conditions  common 
in  the  Sierra  Nevada,  California.  Representative 
results  are  presented  for  soils  supporting  Douglas- 
fir  and  for  growth  and  shoot-N  of  all  three  species. 
Effects  differed  between  soils  but  were  usually 
increased  from  one  wet  period  to  the  next  and 
markedly  decreased  with  soil  depth.  Effects  com- 
monly appeared  in  the  pH  3.0  treatment  only. 
Little  or  no  effects  were  noted  for  seedling 
growth,  visual  symptoms  of  foliar  damage,  N  con- 
centration in  shoots,  or  for  the  general  soil  micro- 
bial assays  of  C02  evolution  and  microbial  bio- 
mass. There  were  notable  decreases  in  exchange- 
able cations  and  soil  pH,  and  increases  in  soil  Al, 
Mn,  Fe,  and  Zn.  Effects  on  N  transformations  in 
soil  were  inconsistent,  but  in  the  pH  3.0  treatment 
there  were  some  significant  increases  in  mineraliza- 
ble  N  and  denitrification  potential  and  decreases  in 
nitrification  potential.  (Author's  abstract) 
W88-00108 


WATER-CONTACT  PATTERNS  AND  SOCIO- 
ECONOMIC VARIABLES  IN  THE  EPDDEMI- 
OLOGY  OF  SCHISTOSOMIASIS  MANSONI  IN 
AN  ENDEMIC  AREA  IN  BRAZIL, 

Universidade  Federal  de  Minas  Gerais,  Belo  Hori- 

zonte  (Brazil).  Dept.  de  Medicina  Preventativae 

Social. 

M.  F.  F.  Lima  E  Costa,  M.  H.  A.  Magalhaes,  R.  S. 

Rocha,  C.  M.  F.  Antunes,  and  N.  Katz. 

Bulletin     of    the     World     Health     Organization 

BWHOA6,  Vol.  65,  No.  1,  p  57-66,  1987.  4  fig,  3 

tab,  35  ref. 

Descriptors:  'Epidemiology,  'Schistosomiasis, 
•Water-contact  diseases,  'Public  health,  'Water 
pollution  effects,  'Human  diseases,  'Brazil,  Co- 
mercinho,  Socioeconomic  variables,  Splenomega- 
ly, Diseases. 

A  study  was  carried  out  in  Comercinho  in  south- 
east Brazil  where  information  relating  to  socioeco- 
nomic factors  and  water  contacts  was  obtained 
from  290  (99%  of  the  total)  households  and  1208 
(82%  of  the  total)  inhabitants,  respectively.  Stool 
and  physical  examinations  were  performed  on  90% 
and  82%  of  the  population,  respectively.  The  rates 
of  Schistosoma  mansoni  infection  and  splenomega- 
ly were  higher  in  families  whose  heads  were 
manual  workers,  in  individuals  living  in  houses 
without  piped  water  and  of  poor  construction,  and 
in  those  who  were  born  in  Comercinho.  A  total  of 
1017  (84%)  individuals  reported  water  contact; 
75%  of  these  contacts  were  for  household  activi- 
ties or  bathing  and  21%  for  leisure.  The  fecal  egg 
counts  decreased  in  persons  over  15  years  of  age, 
while  the  degree  (intensity  )  of  water  contact  did 
not.  The  mean  degree  of  water  contact  was  higher 
in  individuals  without  than  with  piped  water  in  the 
household  (96.8  +  -0.6  v.  25.7  +  -0.6).  The  main  risk 
factors  for  splenomegaly  were  no  piped  water, 
intense  water  contact,  bathing  in  streams,  and  daily 
contact  (odds  ratio  =  7.3,5. 1,4.5  and  3.6,  respective- 
ly). These  results  indicate  that  the  extension  of 
piped  water  to  houses  should  decrease  the  inci- 
dense  of  splenomegaly  in  this  endemic  area.  (Au- 
thor's abstract) 
W88-00114 


PHYSIOLOGICAL  STRESS  INDUCED  BY  SUB- 
LETHAL CONCENTRATIONS  OF  PHENOLIC 
COMPOUNDS  IN  NOTOPTERUS  NOTOP- 
TERUS:  MEASUREMENT  OF  HYDROLYTIC 
ENZYMES, 

Punjab    Agricultural    Univ.,     Ludhiana    (India). 
Dept.  of  Zoology. 
S.  Gupta. 

Environmental  Research  ENVRAL,  Vol.  42,  No. 
2,  p  304-311,  April  1987.  3  tab,  17  ref. 

Descriptors:  'Water  pollution  effects,  'Fish,  'Tox- 
icity, Stress,  Physiological  stress.  Phenols,  Hydro- 
lytic  enzymes,  Tissue  analysis,  Enzymes. 

The  studies  on  the  effects  of  phenol  (P),  2,4-dini- 
trophenol  (DNP),  pentachlorophenol  (PCP)  indi- 
vidually and  in  three  combinations,  namely  (PCP 
+  DNP)/P  (highly  antagonistic);  (DNP  +  P)/ 
PCP  (additive),  and  (P  +  DNP)/PCP  (highly 
synergistic),  at  three  sublethal  levels  (1/10,  1/15, 
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and  1/20  of  the  96-hr  LC50)  on  the  activty  of 
hydrolytic  enzymes  (acid,  alkaline,  and  glucose-6- 
phosphates  and  5-nucleotidase)  in  the  brain  and 
kidney  of  a  freshwater  teleost,  Notopterus  notop- 
terus  revealed  inhibition  of  enzyme  activity  after 
15  and  30  days  of  exposure.  Maximum  inhibition  (- 
89.32%)  was  observed  in  acid  phosphatase  activity 
in  brain  at  1/10  concentration  of  (P  +  DNP)/PCP 
combination  after  30  days,  but  minimum  (-3.64%) 
in  activity  of  glucose-6-phosphates  in  kidney  at  1/ 
20  of  (PCP  +  DNP)/P  combination  following  15 
days  of  exposure.  However,  biphasic  effects  of  P, 
DNP,  and  (PCP  +  DNP)/P  combination  were 
observed  in  kidney,  i.e.,  inhibition  of  enzyme  activ- 
ity at  higher  concentrations  and  stimulation  at 
lower  concentrations  after  both  time  intervals. 
(Author's  abstract) 
W88-O0116 


STAGE  SENSITIVITY  OF  EGGS  OF  THE  TE- 
LEOST ORYZIAS  LATIPES  TO  CADMIUM  EX- 
POSURE, 

Toyama  Univ.  (Japan).  Biological  Inst. 
H.  Michibata,  Y.  Nojima,  and  M.  K.  Kojima. 
Environmental  Research  ENVRAL,  Vol.  42,  No 
2,  p  321-327,  April  1987.  3  fig,  25  ref. 

Descriptors:  *Fish  eggs,  •Cadmium,  *Water  pollu- 
tion effects,  Trace  elements,  Trace  metals,  Mortali- 
ty- 

The  stage  sensitivity  of  eggs  of  the  teleost  Oryzias 
latipes  to  cadmium  exposure  was  examined.  First, 
using  eggs  at  the  blastula  stage,  the  proper  concen- 
tration of  cadmium  to  which  the  eggs  should  be 
exposed  was  estimated.  The  eggs  were  exposed  to 
cadmium  solutions  ranging  from  10.0  to  300.0  mg 
Cd/liter  for  1  hr,  and  then  they  were  transferred  to 
cadmium-free  medium.  The  cumulative  mortality 
of  the  eggs  was  estimated  by  counting  dead  eggs 
within  24  hr.  Mortality  (1.1  +  or  -  0.7%)  indisti- 
guishable  from  that  of  the  control  (1.0  +  or  - 
0.2%)  was  obtained  in  the  solution  of  10.0  mg  Cd/ 
liter.  Relatively  higher  mortalities  of  13.2  +  or  - 
1.5,  18.0  +  or  -  1.0,  and  20.7  +  or  -  3.1%  could  be 
seen  in  the  solutions  containing  50.0,  100.0,  and 
150.0  mg  Cd/liter,  respectively.  The  exposure  of 
the  eggs  to  200.0  and  300.0  mg  Cd/liter  increased 
mortality  rates  to  32.0  +  or  -  0.8  and  34.7  +  or  - 
2.4%,  respectively.  Consequently,  the  concentra- 
tion of  200.0  mg  Cd/liter  was  selected  for  examin- 
ing the  stage  sensitivity.  Eggs  at  1 1  different  devel- 
opmental stages  were  exposed  to  cadmium  at  a 
concentration  of  200.0  mg  Cd/liter  for  1  hr.  The 
mortalities  obtained  at  the  4-  to  16-cell  stage,  32- 
cell  stage,  and  morula  stage  were  99.2  +  or  -  1.0, 
97.4  +  or  -  2.6,  and  89.6  +  or  -  10.6%,  respective- 
ly. With  the  progress  of  embryonic  development, 
the  eggs  became  increasingly  resistant  to  cadmium 
toxicity.  After  the  morula  stage,  the  mortalities 
decreased  abruptly.  In  order  to  ascertain  whether 
the  change  in  mortalities  of  the  eggs  with  develop- 
ment was  related  to  the  amount  of  cadmium  com- 
bined with  the  eggs,  the  cadmium  content  was 
determined.  In  contrast  to  the  remarkable  change 
in  the  sensitivity  to  cadmium,  the  curve  of  cadmi- 
um content  in  the  eggs  remained  constant  at  about 
520  ng/egg  throughout  the  experimental  period. 
(Author's  abstract) 
W88-O0118 


EVALUATION  OF  TOXICITY  LIMIT  AND  SEX 
HORMONE  PRODUCTION  IN  RESPONSE  TO 
CYTHION  AND  BHC  IN  THE  VLTELLOGENIC 
CATFISH  CLARIAS  BATRACHUS, 

Banaras  Hindu  Univ.,  Varanasi  (India).  Dept.  of 

Zoology. 

S.  Singh,  and  T.  P.  Sigh. 

Environmental  Research  ENVRAL,  Vol.  42,  No 

2,  p  482-488,  April  1987.  2  tab,  24  ref. 

Descriptors:  •Chlorinated  hydrocarbons,  *Water 
pollution  effects,  •Pesticides,  »Fish,  'Toxicity, 
Organophosphorus  pesticides,  Sex  hormones, 
Hormones,  Catfish,  Vitellogenic  catfish,  Cythion, 
Urganochlonne,  Water  pollution  effects,  Pesti- 
cides. 

The  impact  of  cythion  (organophosphorous)  and 

f  V  Voreanochlorine)  on  survival  and  the  effects 

ot  their  sublethal  concentrations  on  plasma  levels 


of  testosterone,  estradiol- 17B  and  estrone  were  as- 
sessed in  the  female  catfish  Clarias  batrachus.  Ini- 
tial median  lethal  concentrations  (LC(I)50)  for  96 
hr  of  exposure  to  cythion  and  BHC  were  recorded 
as  12  and  16  ppm,  respectively.  Their  sublethal 
concentrations  (SL)  for  the  same  period  of  expo- 
sure were  7  and  12  ppm.  The  96-hr  safe  concentra- 
tions (SC)  was  1  ppm  for  cythion  and  2  ppm  for 
BHC.  Longer  exposure  to  four  weeks  brought 
down  the  SL  concentration  to  4  and  8  ppm  for 
cythion  and  BHC,  respectively,  but  no  change  was 
observed  in  SC.  Sublethal  concentrations  of  either 
pesticide  apparently  affected  sex  hormone  produc- 
tion after  4  weeks  of  exposure,  as  was  evident  by 
decreased  levels  of  sex  hormpones  in  blood  plasma. 
Both  pesticides  caused  greater  reduction  in  plasma 
sex  hormone  levels  at  SL  concentrations  than  at 
SC.  The  magnitude  of  inhibition  of  testosterone 
and  esradiol-17B  levels  at  either  concentration  was 
alike  for  both  pesticides,  but  estrone  levels  were 
highly  affected  by  BHC  compared  to  cythion. 
Thus,  it  might  be  inferred  that  cythion  and  BHC 
toxicity  affected  sex  hormone  production  due  to 
the  impairment  in  the  synthesis  and/or  release  of 
the  steroids.  (Author's  abstract) 
W88-00119 


SENSrnVITY  OF  EARLY  LIFE  STAGES  OF 
BLUEBACK  HERRING  TO  MODERATE  ACID- 
ITY AND  ALUMINUM  IN  SOFT  FRESHWA- 
TER, 

Johns  Hopkins  Univ.,  Shady  Side,  MD.  Aquatic 
Ecology  Section. 

R.  J.  KJauda,  R.  E.  Palmer,  and  M.  J.  Lenkevich. 
Estuaries   ESTUDO,    Vol.    10,    No.    1,   p   44-53, 
March  1987.  3  fig,  4  tab,  48  ref.  DNR  Contract  No' 
PR  85-066-02. 

Descriptors:  *Water  pollution  effects,  'Herring, 
•Acidic  water,  'Aluminum,  *Acid  rain,  Pollutants, 
Fish,  Acidity,  Sublethal  effects,  Mortality,  Lethal 
limit,  Fish  embryos,  Hydrogen  ion  concentration, 
Toxicity,  Chesapeake  Bay,  Maryland. 

The  sensitivity  of  the  blueback  herring  Alosa  aesti- 
valis to  acidity  and  aluminum  (Al)  in  reconstituted, 
soft  freshwater  (23-25  milligrams/liter  (mg/1)  hard- 
ness as  CaC03)  was  investigated  in  a  continuous 
exposure  laboratory  study.  Mature  (20-24  hours 
postfertilization)  embryos  were  more  tolerant  than 
1-  to  5-day-old  yolk-sac  larvae.  Significant  mortali- 
ty of  embryos  occurred  only  when  pH  was  5.0  and 
the  total  Al  concentration  was  0.42  mg/1  (predict- 
ed MIBK-extracted  total  monomelic  Al  =  0.34 
mg/1).  Moderate  acidity  dramatically  decreased 
the  survival  of  yolk-sac  larvae.  Mean  mortality 
was  99%  in  pH  5.0  and  89%  in  pH  5.7  compared 
to  38%  in  pH  6.5  and  16%  in  pH  7.8  without  Al. 
The  toxicity  of  Al  to  yolk-sac  larvae  was  pH-  and 
dose-dependent.  Total  Al  concentrations  up  to  0.34 
mg/1  (predicted  total  monomelic  Al  up  to  0.21 
mg/1)  were  not  toxic  at  pH  6.5  and  7.8.  At  pH  5.0 
and  5.7,  Al  increased  the  rate  at  which  yolk-sac 
larvae  died  during  a  96-hour  exposure  (i.e.,  time  to 
50%  mortality  decreased  with  increasing  Al).  Con- 
tinuous exposure  to  a  predicted  total  monomelic 
Al  level  of  only  0.03  mg/1  at  pH  5.0  killed  all  yolk- 
sac  larvae  in  <  24  hours.  The  mechanisms  of  acid 
and  Al  toxicity  were  apparently  physiological  and 
not  associated  with  extensive  cellular  damage. 
Acidification  events  measured  in  Chesapeake  Bay 
tributaries  may  reduce  survival  of  blueback  herring 
yolk-sac  larvae  and  embryos  exposed  to  those 
events.  (Author's  abstract) 
W88-00138 


MERCURY-BINDING  PROTEINS  IN  THE 
SLIPPER  LIMPET,  CREPIDULA  FORNICATA, 
EXPOSED  TO  INCREASED  SOLUBLE  MER- 
CURY, 

Lawrence  Livermore  National  Lab.,  CA.  Environ- 
mental Sciences  Div. 

For  primary  bibliographic  entry  see  Field  5B. 
W88-00142 


SHELLFISH-ASSOCIATED    ENTERIC    VIRUS 
ILLNESS  IN  THE  UNITED  STATES,  1934-1984, 

National  Marine  Fisheries  Service,  Charleston,  SC. 
Southeast  Fisheries  Center. 
G.  P.  Richards. 


Effects  Of  Pollution— Group  5C 

Estuaries  ESTUDO,  Vol.  10,  No.  1,  p  84-85 
March  1987.  1  fig,  14  ref. 

Descriptors:  *Water  pollution  effects,  •Enterovir- 
uses, *Shellfish,  *Human  diseases,  Wastewater, 
Pollutants,  Viruses,  Diseases,  Coastal  waters,  Reg- 
ulations, Coliforms,  Pathogens. 

The  regulation  of  shellfish  and  their  growing 
waters  is  based  on  total  and  fecal  coliform  stand- 
ards. Application  of  these  standards  has  reduced 
the  incidence  of  shellfish-borne  bacterial  illnesses 
in  humans,  but  outbreaks  of  viral  diseases,  such  as 
hepatitis  A,  Norwalk  illness,  and  viral  gastroenteri- 
tis, prevail.  Hepatitis  A  virus  contributed  to  1,395 
cases  of  shellfish-associated  illness  since  1961.  An 
additional  6,049  cases  of  shellfish-associated  gas- 
troenteritis were  reported  over  the  past  50  years, 
75%  of  which  (4,609  cases)  occurred  since  1980. 
The  number  of  reports  of  disease  outbreaks  may 
further  increase  as  better  reporting  practices  are 
initiated  by  health  professionals  and  state  and  fed- 
eral agencies.  It  is  feared  that  if  this  trend  contin- 
ues, public  apprehension  concerning  the  safety  of 
consumption  of  shellfish  may  affect  the  economic 
stability  of  the  shellfish  industry  and  ultimately 
result  in  the  loss  of  a  food  source.  Actions  neces- 
sary to  reduce  the  incidence  of  shellfish-associated 
viral  illness  include  development  of  methods  for 
detecting  viral  pathogens  in  shellfish  and  harvest 
waters,  correlation  of  levels  of  viral  pathogens 
with  potential  viral  and  bacterial  indicators,  and 
acceleration  of  field  monitoring  and  enforcement 
efforts.  (Wood-PTT) 
W88-00143 


EPIDEMOLOGY  OF  INFECTION  BY  NONTU- 
BERCULOUS  MYCOBACTERIA  VII.  ABSENCE 
OF  MYCOBACTERIA  IN  SOUTHEASTERN 
GROUNDWATERS, 

Virginia  Polytechnic  Inst,  and  State  Univ.,  Blacks- 
burg.  Dept.  of  Biology. 

E.  C.  Martin,  B.  C.  Parker,  and  J.  O.  Falkinham. 
American  Review  of  Respiratory  Disease 
ARDSBL,  Vol.  136,  No.  2,  p  344-348,  August 
1987.  1  fig,  2  tab,  17  ref.  National  Institute  of 
Allergy  and  Infectious  Disease  Grant  No.  AI- 
13813. 

Descriptors:  *Mycobacteria,  *Human  diseases, 
•Infection,  'Groundwater  pollution,  *Southeastern 
United  States,  'Epidemiology  of  infection,  Geor- 
gia, Virginia. 

Using  the  fluorochrome  auramine-O,  direct  micro- 
scopic counts  of  log  phase  cells  of  mycobacteria 
group  should  excellent  correlation  with  viable 
spread-plate  counts.  Accordingly,  an  enumeration 
of  total  acid-fast  and  bacteria  cells  by  stain  and 
culture  (respectively)  in  groundwaters  from  three 
United  States  regions  that  differ  in  their  incidence 
of  human  infection  by  mycobacteria  was  undertak- 
en. Of  30  state  monitored,  undisinfected  wells,  1 1 
were  in  the  Georgia  coastal  plain  (high  incidence), 
10  were  in  the  Virginia  costal  plain  (intermediate 
incidence),  and  9  were  in  Montgomery  county, 
Virginia  (low  incidence).  Total  acid-fast  cells 
ranged  widely  between  280  to  5,367  per  ml  among 
the  groundwaters,  and  with  one  exception  showed 
no  correlation  or  trends  between  regions  of  differ- 
ent incidence  of  human  infection,  or  to  total  bacte- 
rial counts  or  colony-forming  units.  The  exception 
was  that  the  proportions  of  acid-fast  cells  relative 
to  total  cells  were  higher  in  the  Georgia  ground- 
waters. However,  despite  the  relatively  high  aura- 
mine-O counts,  few  mycobacteria  were  recovered 
by  culture.  Of  12  wells  yielding  mycobacteria,  9 
yielded  rapidly  growing  and  4  slowly  growing 
mycobacteria.  Only  one  well  in  Montgomery 
County,  Virginia  (region  of  low  incidence)  yielded 
a  mycobacteria  isolate,  albeit  at  low  density.  This 
research  supports  the  conclusion  that  clean 
groundwaters  are  unlikely  sources  of  mycobacteria 
infection  in  humans  in  the  southeastern  United 
States.  (Author's  abstract) 
W88-00152 


SNOW  MOUNTAIN  AGENT  GASTROENTERI- 
TIS FROM  CLAMS, 

Centers  for  Disease  Control,  Atlanta,  GA.  Div.  of 
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Field  Services. 

B.  I.  Truman,  H.  P.  Madore,  M.  A.  Menegus,  J.  L. 

Nitzkin,  and  R.  Dolin. 

American  Journal  of  Epidemiology  AJEPAS,  Vol. 

126,  No.  3,  p  516-525,  September,  1987.  2  fig,  2  tab, 

43  ref. 

Descriptors:  'Clams,  'Human  diseases,  'Gastroen- 
teritis, 'Norwalk  agent,  'Viral  diseases,  Snow 
Mountain  agent,  Wastewater,  Water  pollution  ef- 
fects, Municipal  wastewater. 

A  1983  investigation  of  two  clambake-related  gas- 
troenteritis outbreaks  in  Rochester,  New  York, 
showed  that  43%  of  196  persons  interviewed  had 
an  acute  illness  characterized  by  watery  diarrhea, 
vomiting,  and  abdominal  cramps.  Illness  was  asso- 
ciated with  eating  raw  or  baked  hard-shell  clams, 
with  the  risk  of  illness  increasing  with  the  total 
number  of  clams  consumed.  Stool  samples  ob- 
tained 2-4  days  after  onset  of  illness  were  negative 
for  commonly  recognized  bacterial  and  viral 
pathogens.  However,  of  31  persons  whose  stools 
were  tested,  the  stool  of  only  one  ill  person  was 
positive  by  enzyme-linked  immunosorbent  assay 
for  the  Snow  Mountain  agent,  one  of  the  Norwalk- 
like  viruses.  Paired  serum  specimens  from  six  of 
nine  ill  and  two  of  seven  well  persons  showed  a 
fourfold  or  greater  rise  in  antibody  titer  to  Snow 
Mountain  agent.  Persons  who  ate  clams  were  more 
likely  to  seroconvert  to  Snow  Mountain  agent  than 
were  those  who  did  not  eat  clams.  The  clams  were 
harvested  off  the  coast  of  southern  Massachusetts 
in  late  October,  when  harvest  waters  were  docu- 
mented to  be  contaminated  by  untreated  municipal 
sewage.  This  is  the  first  documented  outbreak  of 
shellfish-associated  gastroenteritis  attributed  to 
Snow  Mountain  agent.  (Ray-PTT) 
W88-00153 


WATERBORNE  OUTBREAK  OF  LEPTOSPI- 
ROSIS, 

Istituto  Superiore  di  Sanita,  Rome  (Italy). 

B.  Cacciapuoti,  L.  Ciceroni,  C.  Maffei,  F.  Di 

Stanislao,  and  P.  Strusi. 

American  Journal  of  Epidemiology  AJEPAS,  Vol. 

126,  No.  3,  p  535-545,  September  1987.  2  fig,  6  tab, 

35  ref. 

Descriptors:  'Leptospirosis,  'Water  pollution 
sources,  'Human  diseases,  'Water  pollution, 
Drinking  water,  Italy,  Public  health. 

During  the  period  July  10-26,  1984,  33  cases  of 
serologically  confirmed  leptospirosis  occurred  in  a 
small  town  in  central  Italy.  The  fatality  rate,  in- 
cluding the  deaths  of  two  unconfirmed  cases,  was 
8.6%.  Based  on  serological  evidence,  the  infection 
was  caused  by  leptospires  of  the  serogroup  Austra- 
lis.  Epidemiological  study  showed  that  the  patients 
contracted  the  infection  by  drinking  water  from  a 
fountain.  The  source  of  leptospiral  contamination 
was  probably  a  hedgehog  trapped  in  a  reservoir  of 
water  not  in  use  but  still  connected  to  the  water 
system  of  the  fountain.  (Authors'  abstract) 
W88-O0154 


AQUATIC  COLEOPTERA  AND  HEMIPTERA 
IN  SOME  CANADIAN  SALINE  LAKES:  PAT- 
TERNS IN  COMMUNITY  STRUCTURE, 

British  Columbia  Univ.,  Vancouver.  Dept.  of  Zo- 
ology. 

For  primary  bibliographic  entry  see  Field  2H. 
W88-O0162 


ALGAE  AS  ECOLOGICAL  INDICATORS. 

North  Dakota  Univ.,  Grand  Forks.  Dept.  of  Biol- 
ogy- 

For  primary  bibliographic  entry  see  Field  5A. 
W88-00196 


INDICATOR  ALGAL  ASSAYS:  LABORATORY 
AND  FIELD  APPROACHES, 

Connecticut    Univ.,    Storrs.    Biological    Sciences 

Group. 

lor  primary  bibliographic  entry  see  Field  5A. 

W88-O0197 


IN  SITU  AND  NATURAL  PHYTOPLANKTON 
ASSEMBLAGE  BIOASSAYS, 

Michigan   Univ.,   Ann   Arbor.   Great   Lakes  Re- 
search Div. 

For  primary  bibliographic  entry  see  Field  5A. 
W88-00198 


QUALITATIVE  CHARACTERISTICS  OF  PHY- 
TOPLANKTON ASSEMBLAGES, 

Michigan   Univ.,   Ann   Arbor.   Great   Lakes   Re- 
search Div. 

For  primary  bibliographic  entry  see  Field  5A. 
W88-0O199 


ALGAL  ASSAYS  FOR  VITAMINS, 

Rhode  Island  Univ.,  Kingston.  Graduate  School  of 

Oceanography. 

For  primary  bibliographic  entry  see  Field  5A. 

W88-O02O0 


USE    OF    SEAWEEDS    FOR    MONITORING 
COASTAL  WATERS, 

State  Univ.  of  New  York  at  Stony  Brook.  Marine 

Sciences  Research  Center. 

For  primary  bibliographic  entry  see  Field  5A. 

W88-00201 


EFFECT  OF  ENVIRONMENTAL  CONTAMI- 
NANTS ON  AQUATIC  ALGAE, 

Columbia  National  Fisheries  Research  Lab.,  MO. 
T.  P.  Boyle. 

IN:  Algae  as  Ecological  Indicators,  Academic 
Press,  New  York,  1984.  p  237-256,  8  tab,  100  ref. 

Descriptors:  'Pollutants,  'Algae,  Bioaccumulation, 
Ecological  effects,  Aquatic  plants,  Aquatic  pro- 
ductivity, Algal  growth,  Water  pollution  effects. 

The  presence  of  chemical  contaminants  has  been  a 
pervasive  threat  to  many  types  of  natural  aquatic 
ecosystems.  Some  primary  and  secondary  re- 
sponses of  algae  to  a  variety  of  contaminants  are 
reviewed.  Adverse  impacts  include  action  of  con- 
taminants on  a  number  of  cellular  and  biochemical 
processes  critical  to  algal  growth  and  production, 
such  as  photosynthesis,  nucleic  acid  production, 
protein  and  lipid  biosynthesis,  uptake  of  nutrients, 
and  nitrogen  fixation.  Secondary  impacts  of  toxici- 
ty of  contaminants  include  reduction  of  zooplank- 
ton  grazers,  which  results  in  altered  algal  commu- 
nity structure.  Algae  taken  up  and  bioconcentrate 
a  variety  of  environmental  contaminants.  Algae 
have  also  been  implicated  in  the  degradation  of 
organic  contaminants,  apparently  by  acting  direct- 
ly in  the  degradation  or  by  mediating  photolysis. 
Thus,  algae  may  be  an  important  factor  in  the 
mitigation  of  contaminant  effects  on  other  orga- 
nisms by  sorption  or  rendering  the  toxic  chemical 
unavailable  by  degradation  to  a  harmless  form. 
(See  also  W88-00196)  (Halterman-PTT) 
W88-00202 


ALGAE  AS  MONITORS  OF  HEAVY  METALS 
IN  FRESHWATERS, 

Durham  Univ.  (England).  Dept.  of  Botany. 
For  primary  bibliographic  entry  see  Field  5A. 
W88-00203 


UTILIZATION  OF  ALGAL  CULTURES  AND 
ASSAYS  BY  INDUSTRY, 

Minnesota  Mining  and  Mfg.  Co.,  St.  Paul.  Envi- 
ronmental Lab. 

For  primary  bibliographic  entry  see  Field  5A. 
W88-00204 


ALGAL   BIOASSAYS   OF   INDUSTRIAL   AND 
ENERGY  PROCESS  EFFLUENTS, 

Environmental  Research  Lab.,  Gulf  Breeze,  FL. 
For  primary  bibliographic  entry  see  Field  5A. 
W88-00205 


SYNTHETIC  MICROCOSMS  AS  BIOLOGICAL 
MODELS  OF  ALGAL  COMMUNITIES, 

Washington   Univ.,   Seattle.   Coll.   of  Ocean  and 
Fishery  Sciences. 


F.  B.  Taub. 

IN:   Algae   as   Ecological    Indicators,   Academic 

Press,  New  York,  1984.  p  363-394,  9  fig,  2  tab,  37 

ref. 

Descriptors:  'Algae,  'Microcosm  studies,  'Model 
studies,  Ecological  effects,  Aquatic  plants,  Aquatic 
productivity,  Algal  growth,  Zooplankton,  Proto- 
zoa, Water  pollution  effects,  Pollutants. 

Microcosm  studies  have  been  widely  used  to  ana- 
lyze a  variety  of  environmental  interactions.  This 
paper  reports  on  studies  performed  in  developing 
and  testing  the  responses  of  algal  microcosms  to  a 
variety  of  toxic  chemicals.  The  microcosms,  one- 
gallon  glass  wide-mouth  bottles,  were  inoculated 
with  several  species  of  algae,  followed  by  inocula- 
tion four  days  later  with  zooplankton  and  proto- 
zoa. The  effects  of  concentration  of  the  algae 
growth  medium,  responses  of  assemblages  to  strep- 
tomycin, and  the  response  to  malathion  were  meas- 
ured. Diluting  the  medium  1/10  resulted  in  de- 
creased values  of  functional  attributes  associated 
with  primary  production,  such  as  daytime  oxygen 
change,  in  vivo  fluorescence,  and  pH.  Daphma 
populations  were  very  small  in  the  dilute  medium. 
Finally,  in  the  dilute  medium,  most  algae  become 
very  rare  over  time,  with  the  exception  of  Ankis- 
trodesmus  and  filamentous  algae.  The  addition  of 
streptomycin  altered  many  ecological  processes 
such  as  reduction  in  algal  abundance,  delayed  nu- 
trient depletion,  reduced  fluorescence,  and  reduced 
extracted  chlorophyll  levels.  Malathion  caused 
massive  kills  of  the  grazers,  allowing  the  algae  to 
grow.  When  grazers  were  reintroduced  after  seven 
days,  they  were  able  to  survive,  indicating  that  the 
malathion  had  broken  down.  (See  also  W88-O0196) 
(Halterman-PTT) 
W88-00206 


SIMULATING  THE  EFFECTS  OF  INCREASED 
TEMPERATURE  IN  A  PLANKTON  ECOSYS- 
TEM: A  CASE  STUDY, 

Washington  Univ.,  Seattle.  Center  for  Quantitative 

Science. 

V.  H.  Dale,  and  G.  L.  Swartzman. 

IN:   Algae   as   Ecological   Indicators,   Academic 

Press,  New  York,  1984.  p  395-427,  13  fig,  4  tab,  44 

ref.  Contract  No.  NRC  04-75-222. 

Descriptors:  'Model  studies,  •Thermal  pollution, 
♦Thermal  stress,  'Algae,  'Zooplankton,  Ecologi- 
cal effects,  Aquatic  productivity,  Algal  growth, 
Phytoplankton,  Plankton. 

Simulation  experiments  are  useful  in  assessing  the 
role  of  a  given  process  or  organism  in  model 
dynamics  by  examination  of  model  behavior  under 
several  alternative  hypotheses.  Simulations  are  also 
useful  if  it  is  not  possible  or  advisable  to  actually 
manipulate  the  ecosystem.  This  paper  presents  a 
simulation  study  which  assesses  the  effects  of  in- 
creased temperature  on  a  plankton  ecosystem  in 
Lake  Ontario.  The  model  included  growth  and  loss 
for  phytoplankton,  herbivorous  zooplankton,  and 
carnivorous  zooplankton.  The  effects  of  light,  nu- 
trients, temperature,  and  respiration  on  growth  and 
loss  were  also  included.  Simulated  increased  tem- 
peratures predicted  an  early  spring  phytoplankton 
peak,  which  is  limited  by  grazers.  Also,  more  algae 
blooms  occurred,  and  light  became  limiting  during 
late  summer.  As  a  group,  blue-green  algae  were 
found  to  be  favorable  in  the  thermally-loaded  envi- 
ronment. (See  also  W88-O0196)  (Halterman-PTT) 
W88-00207 


MICROBIOLOGICAL  HEALTH  EFFECTS  AS- 
SOCIATED WITH  THE  USE  OF  MUNICIPAL 
WASTEWATER  FOR  IRRIGATION, 

Health  Effects  Research  Lab.,  Cincinnati,  OH. 
For  primary  bibliographic  entry  see  Field  3C. 
W88-00283 


TRACE  METALS  IN  SOILS  AND  PLANTS  RE- 
CEIVING MUNICIPAL  WASTEWATER  IRRI- 
GATION, 

California  Univ.,  Riverside.  Dept.  of  Soil  and  En- 
vironmental Sciences. 
For  primary  bibliographic  entry  see  Field  3C. 
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W88-O0285 


WATER  POLLUTION, 

Duke  Univ.,   Durham,   NC.   Dept.   of  Civil   and 

Environmental  Engineering. 

For  primary  bibliographic  entry  see  Field  5B. 

W88-O0331 


ECOSYSTEM  APPROACH  TO  ENVIRONMEN- 
TAL MANAGEMENT, 

Ecosystem  Research  Inst.,  Logan,  UT. 

For  primary   bibliographic   entry  see   Field   6G. 

W88-00353 


POTENTIAL  EFFECTS  OF  PROCESSED  OIL 
SHALE  LEACHATE  IN  THE  AQUATIC  ENVI- 
RONMENT, 

Utah  Water  Research  Lab.,  Logan. 
J.  G.  Dickson,  M.  L.  Cleave,  D.  L.  Maase,  V.  D. 
Adams,  and  D.  B.  Porcella. 

IN:  Aquatic  Resources  Management  of  the  Colora- 
do River  Ecosystem:  Proceedings  of  the  1981 
Symposium  on  the  Aquatic  Resources  Manage- 
ment of  the  Colorado  River  Ecosystem,  November 
16-18,  1981,  Las  Vegas,  NV.  Ann  Arbor  Science, 
Ann  Arbor,  MI.  1983.  p  339-362,  2  fig,  5  tab,  42 
ref. 

Descriptors:  *Water  pollution  effects,  *Fate  of  pol- 
lutants, *Oil  shale,  *Mine  wastes,  *Leachates, 
•Aquatic  life,  Saline  water,  Algae,  Lake  Powell, 
Organic  compounds,  Polyaromatic  hydrocarbons, 
Aromatic  hydrocarbons,  Carcinogens,  Mutagens, 
Sediments,  Reservoirs. 

The  effects  of  oil  shale  leachates  on  aquatic  orga- 
nisms were  determined  in  three  studies.  Sensitivity 
to  salt  addition  occurred  in  the  following  order: 
Selenastrum  (a  standard  test  algae)  >  acclimated 
Selanstrum>Synedra  (indigenous  to  Lake 
Powell)  >  the  combined  species.  The  level  of  salin- 
ity required  to  suppress  the  growth  of  Synedra  was 
0.05N  NaCl  (1150  m/L).  However,  costs  to  agri- 
cultural users  would  likely  prevent  salinity  from 
reaching  this  level  in  the  reservoir.  Spent  oil  shale 
leachates  stimulated  Scenedesmus  productivity 
more  than  raw  shale  leachates.  Several  polycyclic 
aromatic  hydrocarbons  (PAH),  including  several 
carcinogens,  were  identified  in  spent  oil  shale  ex- 
tracts. Up  to  50  ppb  of  4-  and  5-ring  PAHs  were 
found  in  organic  extracts;  10  micrograms/L  or 
less,  in  the  aqueous  extracts.  Ames  testing  showed 
that  in  most  cases  the  mutagenic  response  was 
nonadditive,  which  may  underestimate  the  total 
composition  of  mutagens/carcinogens  in  the 
ample.  Exposure  of  a  three-phase  microcosm  (res- 
ervoir sediment,  synthetic  media,  and  gaseous 
phase)  showed  that  higher  molecular  weight  PAHs 
persist  in  the  aquatic  sediments  and  biota.  Howev- 
er, dissolved  PAHs  at  concentrations  up  to  3  mi- 
crograms/L did  not  appear  to  change  i.ormal  eco- 
system structure  or  function  during  the  60-day  test. 
Results  also  indicated  that  the  higher  molecular 
weight  PAHs  do  not  accumulate  in  the  food  chain. 
(See  also  W86-02484)  (Cassar-PTT) 
W88-00354 


PROGNOSIS  FOR  WATER  CONSERVATION 
AND  THE  DEVELOPMENT  OF  ENERGY  RE- 
SOURCES AT  THE  SALTON  SEA  -  DESTRUC- 
TION OR  PRESERVATION  OF  THIS  UNIQUE 
ECOSYSTEM, 

California  State  Dept.  of  Fish  and  Game,  Chino. 
Chino  Fisheries  Base. 

For  primary  bibliographic  entry  see  Field  6G. 
W88-O0355 


ECOLOGICAL  STUDY  OF  THE  AMOCO 
CADIZ  OIL  SPILL. 

National  Oceanic  and  Atmospheric  Administra- 
tion, Washington,  DC. 

Report  of  the  NOAA-CNEXCO  Joint  Scientific 
Commission,  October  1982.  Edited  by  E.R.  Gund- 
lach  and  M.  Marchand.  479  p. 

Descriptors:  "Oil  spills,  *Oil  pollution,  'Water  pol- 
lution effects,  *Ecological  effects,  *Fate  of  pollut- 
ants,   Microbial    degradation,    Marine    sediments, 


Benthic  fauna,  Marsh  plants,  Biodegradation, 
Marine  animals,  Oysters,  Mollusks,  Fish,  Environ- 
mental impact  statement,  Hydrocarbons,  Salt 
marshes,  Vegetation  effects.  Environmental  ef- 
fects. 

Shortly  after  the  oil  spill  of  the  AMOCO  CADIZ 
(March  16,  1978)  off  the  northwest  coast  of 
France,  members  of  the  National  Oceanic  and  At- 
mospheric Administration  and  the  French  national 
oceanographic  organization  (CNEXO)  conducted 
an  investigation  of  the  physical,  biological,  micro- 
biological and  chemicalmanifestations  of  the  spill. 
The  Joint  Commission  responsible  for  the  studies 
identified  the  following  as  the  most  important  areas 
for  research:  heavily  iompacted  subtidal  areas  like 
the  Abers  abd  the  Bays  of  Morlaix  and  Lannion, 
heavily  impacted  intertidal  areas  such  as  St.  Efflam 
and  the  salt  marsh  at  He  grande,  the  detailed 
chemical  evolution  of  the  pertroleum  hydrocar- 
bons, and  the  biodegradation  of  petroleum.  This 
report  is  a  compilation  of  the  results  of  these 
studied  which  spanned  a  3-yr  period.  Topics  exam- 
ined include:  microbial  degradation;  analytical 
techniques;  hydrocarbon  concentrations  and  distri- 
butions; and  oil  pollution  effects  on  sediments, 
fauna,  benthos,  oysters,  fish,  and  marine  and  marsh 
vegetation.  (See  W88-00364  thru  W88-00372) 
(Geiger-PTT) 
W88-00378 


AMOCO  CADIZ  POLLUTANTS  IN  ANAERO- 
BIC SEDIMENTS:  FATE  AND  EFFECTS  ON 
ANAEROBIC  PROCESSES, 

Montana  State  Univ.,  Bozeman.  Dept.  of  Microbi- 
ology. 

For  primary  bibliographic  entry  see  Field  5B. 
W88-00385 


LONG-TERM     IMPACT     OF     THE     AMOCO 

CADIZ    CRUDE    OIL    SPILL    ON    OYSTERS 

CRASSOSTREA  GIGAS  AND  PLAICE  PLEUR- 

ONECTES  PLATESSA  FROM  ABER  BENOIT 

AND  ABER  WRAC'H,  BRITTANY,  FRANCE, 

Battelle    New    England    Marine    Research    Lab., 

Duxbury,  MA. 

J.  M.  Neff,  and  W.  E.  Haensly. 

IN:  Ecological  Study  of  the  AMOCO  Cadiz  Oil 

Spill,   October    1982.   p   269-327,   33   tab,   36  ref. 

Descriptors:  *Water  pollution  effects,  *Fish,  "Oys- 
ters, *Chl  pollution,  *Ecological  effects,  *Fate  of 
pollutants,  Mollusks,  Petroleum  products,  Oil,  Hy- 
drocarbons, Accumulation,  Bioaccumulation, 
Stress,  Toxicity. 

Pathologies  were  found  in  the  muscle,  digestive 
gland,  gut,  gonad,  gill,  and  mantle  of  oysters  ex- 
posed to  oil  from  the  AMOCO  CADIZ  spill. 
There  were  no  consisten  differences  in  characteris- 
tics of  the  aliphatic  hydrocarbon  fraction  between 
reference  oysters  and  oysters  from  oil-polluted 
Aber  Benoit  and  Aber  Wrac'h.  Whole  fish  and 
muscle  samples  of  plaice  contained  low  concentra- 
tions of  aliphatic  and  aromatic  hydrocarbons.  Oys- 
ters contained  high  concentrations  of  alkanes, 
dominated  by  low  molecular  weight  compounds, 
while  in  plaice,  the  dominant  alkanes  in  liver  sam- 
ples were  the  higher  molecular  weight  compounds. 
Several  biochemical  parameters  (blood  cholester- 
ol/HDL chloesterol,  liver  ascorbic  acid,  and  skele- 
tal muscle-free  amino  acid  ratios  in  fish  and  adduc- 
tor muscle-free  amino  acid  ratios  in  oysters)  were 
evaluated  as  potential  indices  of  pollutant  stress 
from  oil-contaminated  Aber  Benoit  and  Aber 
Wrac'h.  Values  of  some  of  these  parameters  were 
statistically  significantly  different  in  populations 
from  the  oil-polluted  Abers  and  from  nearby  refer- 
ence stations.  Aletrations  in  biochemical  param- 
eters in  oil-polluted  fish  and  oysters  are  indicative 
or  symptomatic  of  poor  nutritional  status  which 
may  be  related  to  histopathological  lesions  found 
in  the  gut  and  liver  of  plaice  from  the  oil-contami- 
nated Abers.  The  most  prevalent  pathologic  lesion 
in  oysters  from  Bittany  was  leucocytosis.  (See  also 
W88-00363)  (Geiger-PTT) 
W88-00386 


RESTORATION    OF    MARSH    VEGETATION 
IMPACTED    BY    THE    AMOCO    CADIZ    OIL 


Effects  Of  Pollution — Group  5C 

SPILL  AND  SUBSEQUENT  CLEANUP  OPER- 
ATIONS AT  ILE  GRANDE,  FRANCE, 

North  Carolina  State  Univ.  at  Raleigh.  Dept.  of 

Botany. 

E.  D.  Seneca,  and  S.  W.  Broome. 

IN:  Ecological  Study  of  the  AMOCO  Cadiz  Oil 

Spill,  October  1982.  p  363-419,  59  fig,  12  tab,  16 

ref. 

Descriptors:  'Marshes,  "Vegetationestablishment, 
*Marsh  plants,  *Oil  pollution,  *Revegetation, 
*Water  pollution  effects,  Oil  spills,  Ecological  ef- 
fects, Salt  marshes,  Tidal  marshes,  Nutrients,  Fer- 
tilizers, Spartina,  Marsh  management,  Vegetation, 
Vegetation  regrowth. 

Experimental  plantings  of  Halimione  protula- 
coides,  Juncus  maritimus,  Puccinellia  maritima, 
Spartina  maritima,  and  Triglochin  maritima  have 
been  made  at  He  Grande  and  Kerlavos,  France  to 
rehabilitate  salt  marsh  impacted  by  the  AMOCO 
CADIZ  oil  spill  and  subsequent  cleanup  oper- 
ations. Spartina  transplants  survived  at  lower  ele- 
vations than  those  of  anoy  other  species  tested,  but 
the  best  growth  of  transplants  of  all  species  tested 
occurred  within  +  or  -  0.3  m  of  the  elevation  of 
the  natural  marsh  in  the  vicinity.  Transplants  of 
Puccinelli  with  a  core  of  root  and  substrate  materi- 
al intact  (plugs)  were  superior  to  those  transplants 
with  roots  only  (sprigs).  Both  nitrogen  and  phos- 
phorus were  required  for  good  transplant  growth 
on  the  disturbed  sites  tested.  Slow  release  fertilizer 
materials  produced  better  growth  over  a  wide 
range  of  substrate  types  than  did  conventional, 
more  soluble  fertilizer  materials.  Higher  survival 
and  better  growth  were  obtained  with  Halimione 
and  Ouccinellia  transplants  than  with  those  of  the 
other  three  species  tested.  Aboveground  growth  of 
the  best  experimental  plants  of  Puccinnellia  spread 
radially  at  the  rate  of  about  10  cm  annually.  At  this 
rate  of  spread,  these  experimental  plantings  would 
achieve  complete  substrate  cover  in  about  3  yr 
after  planning.  Preliminary  data  indicate  that  other 
marsh  plants  invade  experimentally  planted  areas 
more  rapidly  than  they  invade  unplanted  distrubed 
sites.  (See  also  W88-00363)  (Geiger-PTT) 
W88-00387 


OXIDIZED  RESIN  ACIDS  IN  DOUGLAS  FIR 
WOOD  EXTRACTIVES. 

Department  of  Fisheries  and  Oceans,  Vancouver 
(British  Columbia).  West  Vancouver  Lab. 
For  primary  bibliographic  entry  see  Field  5A. 
W88-0O430 


HALOGENATED  ORGANIC  COMPOUNDS  IN 
SPENT  BLEACH  LIQUORS:  DETERMINA- 
TION, MUTAGENICITY  TESTING  AND 
BIOACCUMULATION, 

Sentralinstitutt    for    Industriell    Forskning,    Oslo 

(Norway). 

For  primary  bibliographic  entry  see  Field  5A. 

W88-00431 


ANALYSIS  OF  TOXICITY  AND  BIODEGRA- 
DABILITY  OF  ORGANOCHLORINE  COM- 
POUNDS RELEASED  INTO  THE  ENVIRON- 
MENT IN  BLEACHING  EFFLUENTS  OF 
KRAFT  PUMPING, 

Helsinki  Univ.  (Finland).  Dept.  of  General  Micro- 
biology. 

For  primary  bibliographic  entry  see  Field  5A. 
W88-00432 


IDENTIFICATION  OF  THE  PARTIAL  OXIDA- 
TION PRODUCTS  FROM  OZONATION  OF 
HYDRAZINE,  MONOMETHYL  HYDRAZINE 
AND  UNSYMMETRICAL  DIMETHYL  HYDRA- 
ZINE, 

Catalytic,  Inc.,  Philadelphia,  PA. 
For  primary  bibliographic  entry  see  Field  5B. 
W88-00439 


CHEMICAL    AND    PHYSICAL    PROPERTIES 
OF  CONNECTICUT  LAKES, 

Connecticut     Agricultural     Experiment     Station, 
New  Haven. 
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'''■■■'■'''': 


Group  5C— Effects  Of  Pollution 

C.  R.  Frink,  and  W.  A.  Norvell. 

Bulletin  817,  April  1984.  77  p,  8  fig,  4  tab,  42  ref,  4 

app. 

Descriptors:  'Water  pollution  effects,  *Lakes, 
•Eutrophication,  *Nutrients,  *Connecticut,  Trans- 
parency, Phosphorus,  Trophic  level,  Water  qual- 
ity, Chlorophyll,  Algae,  Nitrogen,  Nonpoint  pollu- 
tion sources,  Land  use. 

Water  quality  in  70  Connecticut  lakes  was  ana- 
lyzed during  1973-1980.  Phosphorus  is  the  element 
controlling  algal  growth  in  most  lakes;  nitrogen  is 
seldom  the  limiting  nutrient.  Lake  transparency  is 
determined  largely  by  algal  growth;  it  is  predicted 
from  measurements  of  chlorophyll  a  and  color. 
Historical  data  from  1937-1939  for  35  lakes  show 
that  total  phosphorus  and  chlorophyll  has  in- 
creased in  most  lakes  and  transparency  has  de- 
creased. Alkalinity  has  not  changed  significantly. 
Model  predictions  of  phosphorus  concentrations 
agree  reasonably  well  with  observed  concentra- 
tions in  a  set  of  33  lakes.  Estimates  of  phosphorus 
export  (in  pounds/acre)  from  various  land  types 
were  as  follows:  urban,  1.52;  agricultural,  0.48;  and 
wooded,  0.09.  (Cassar-PTT) 
W88-00467 


EFFECTS  FROM  RESIDUAL  AND  NO.  2  FUEL 
ODLS  ON  INTERTIDAL  INFAUNA  RECOVERY 
RATE. 

Battelle  Pacific  Northwest  Labs.,  Sequim,  WA. 
Marine  Research  Lab. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  PB83-152298. 
Price  codes:  A03  in  paper  copy,  A01  in  microfiche. 
1981.  Final  Report.  25  p,  7  tab,  14  ref. 

Descriptors:  *Oil  pollution,  *Oil  wastes,  *Water 
pollution,  *Water  pollution  effects,  Marine  envi- 
ronment, Macroinvertebrates,  Polychaetes,  Crusta- 
ceans. 

Studies  are  described  which  were  conducted  to 
provide  a  comparative  measure  of  the  chemical 
persistence  in  sediment  of  No.  2  fuel  oil  and  residu- 
al fuel  oil  under  controlled  conditions  in  marine 
intertidal  zone;  and  to  provide  a  measure  of  the 
effects  of  these  two  oils  on  the  recovery  of  interti- 
dal infauna  as  compared  to  untreated  control  sedi- 
ments. Results  indicate  that  the  two  fuel  oils  dif- 
fered in  the  severity  of  effects  on  early  recovery  of 
infauna,  with  No.  2  fuel  oil  being  the  most  toxic. 
There  was  a  significant  effect  on  two  species,  the 
crustacean  Leptochelia  dubia  and  the  polychaete 
Exogone  lourei,  which  have  been  identified  as 
being  especially  useful  indicators  of  oil  contamina- 
tion effects.  (Halterman-PTT) 
W88-00476 


ALABAMA  MARINE  LAW  PROGRAM. 

Mississippi-Alabama  Sea  Grant  Consortium,  Ocean 
Springs,  MS. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  PB83-152322. 
Price  codes:  A02  in  paper  copy,  A01  in  microfiche. 
MASCP-82-010,  1982.  Final  Report.  18  p.  Con- 
tract No.  NA81AA-D-0OO50. 

Descriptors:  'Marine  law,  *Sea  grant,  Legal  as- 
pects, Leases,  Wetlands,  Water  use,  Natural  gas, 
Aquifers,  Environment,  Marine  environment,  En- 
vironmental management. 

The  Alabama  Marine  Law  Program  at  the  Univer- 
sity of  Alabama  Law  Center  was  funded  from 
January  1,  1979  to  May  31,  1982.  During  this 
period,  the  Program  had  as  its  continuing  objective 
research,  service  and  education  in  issues  relating  to 
law  and  the  coastal/marine  area.  Major  accom- 
plishments of  the  program  include:  publication  and 
distribution  of  the  newsletter  Update;  establish- 
ment of  a  permit  information  center  for  the  coastal 
area;  preparation  of  the  hearing  draft  for  the  Coast- 
al Management  Program;  teaching  the  course  'In- 
troduction to  Coastal  and  Environmental  Law'  to 
graduate  students  in  1979,  1980,  and  1981  through 
the  Marine  Environmental  Sciences  Consortium; 
publication  and  distribution  of  monographs  on  sub- 
merged land  ownership,  wetlands  law,  water  use 
conflict*,  state  energy  and  environmental  agencies, 


methane  gas  ownership,  and  thermal  energy  stor- 
age in  aquifers;  presentation  of  workshops  and 
seminars  on  environmental  issues  and  ocean  law 
and  policy;  drafting  of  legislation  prohibiting 
motor  vehicle  use  on  the  dune  areas;  and  a  number 
of  research  projects  for  marine  users.  (Author's 
abstract) 
W88-00477 


DESCRIPTION  AND  ASSESSMENT  OF  THE 
RAFT  RIVER  LOTIC  SYSTEM  IN  THE  VICINI- 
TY OF  THE  RAFT  RrVER  GEOTHERMAL 
AREA, 

Brigham  Young  Univ.,  Provo,  UT.  Dept.  of  Zool- 
ogy- 

J.  R.  Barnes,  and  D.  K.  Shiozawa. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  DE82-014302. 
Price  codes:  A03  in  paper  copy,  A01  in  microfiche. 
DOE/ID/01674  --  TI,  Annual  Report,  1982.  47  p, 
8  fig,  18  tab,  14  ref. 

Descriptors:  'Streams,  'Fish,  'Invertebrates, 
'Water  pollution  effects,  Lotic  environment,  Base- 
line studies,  Raft  River,  Idaho,  Geothermal  studies, 
Aquatic  habitats,  Habitats. 

Baseline  studies  of  the  lotic  system  of  the  Raft 
River,  Idaho,  were  conducted  in  order  to  predict 
the  impact  of  a  geothermal  spill  into  the  stream. 
Mean  discharge  varies  from  246  L/sec  in  late 
summer  to  1 193  L/sec  during  the  late  spring  snow- 
melt  runoff.  Seven  species  of  fish,  including  the 
rare  speckled  dace  and  cuthroat  trout,  were  col- 
lected. Both  fish  and  invertebrates  in  this  stream 
tend  to  migrate.  The  fish  move  out  of  the  down- 
stream sections  in  late  summer  and  in  fall,  thus 
avoiding  the  harsh,  freezing  conditions  in  these 
shallower  reaches.  For  some  species  the  down- 
stream sections  are  a  nursery  ground,  where  the 
young  do  not  compete  with  adults.  Seasonal  fac- 
tors and  detritus  pulses  govern  invertebrate  move- 
ment. The  effect  of  an  isolated,  short-lived  geo- 
thermal spill  is  believed  to  be  minimal.  Although 
immature  fish  in  the  downstream  reaches  would  be 
lost,  most  of  the  adults  and  some  of  the  young  in 
the  upstream  reach  would  survive.  Invertebrates 
would  recover  through  colonization  by  drifting 
organisms.  (Cassar-PTT) 
W88-00484 


EVALUATION  OF  THE  HEALTH  RISKS  OF 
ORDNANCE  DISPOSAL  WASTE  IN  DRINK- 
ING WATER. 

National  Research  Council,  Washington,  DC.  As- 
sembly of  Life  Sciences. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  PB83-153635. 
Price  codes:  A04  in  paper  copy,  A01  in  microfiche. 
National  Academy  Press,  Washington,  DC.  Febru- 
ary 1982.  52  p,  12  tab,  127  ref.  Contract  No. 
N00014-80-C-0161. 

Descriptors:  'Water  pollution,  'Stream  pollution, 
♦Ordinance  wastes,  'Nitrates,  Water  pollution  ef- 
fects, Water  pollution  sources,  Toxicity,  Drinking 
water,  Potable  water,  Public  health  aspects,  Or- 
ganic compounds. 

Several  constituents  of  ordnance  disposal  waste 
have  been  of  concern  as  potential  contaminants  of 
drinking  water.  For  five  of  these  compounds,  am- 
monium picrate,  picramic  acid  (2-amino-4,6-dini- 
trophenol),  1 ,3,5-trinitro- 1 ,3,5-triazacyclohexane 
(RDX),  propylene  glycol  dinitrate  (a  component  of 
Otto  Fuel  II),  and  trinitrotoluene  (TNT),  the  U.S. 
Navy's  Bureau  of  Medicine  and  Surgery 
(BUMED)  has  suggested  target  interim  maximal 
contaminant  levels  in  drinking  water.  In  this 
report,  the  National  Research  Council's  Commit- 
tee on  Toxicology  evaluated  the  pertinent  toxicity 
literature  on  the  five  contaminants  and  commented 
on  the  guidelines  suggested  by  BUMED.  In  addi- 
tion, where  data  on  a  particular  compound  were 
sparse,  the  Committee  identified  research  that 
would  provide  a  better  basis  for  suggesting  health 
criteria.  (Author's  abstract) 
W88-00488 


EFFECTS  ON  GROUNDWATER  FROM  SEEP- 
AGE OF  LIVESTOCK  MANURE  LAGOONS, 


Clemson  Univ.,  SC.  Dept.  of  Agricultural  Engi- 
neering. 

For  primary  bibliographic  entry  see  Field  5B. 
W88-00555 


METHOD     FOR     TREATING     THE     UPPER 
LAYER  OF  A  BODY  OF  WATER, 

For  primary   bibliographic   entry  see   Field   5G. 
W88-00569 


ENVIRONMENTAL    ASSESSMENT:    L-REAC- 

TOR      OPERATION,      SAVANNAH      RIVER 

PLANT,  AIKEN,  S.C. 

Department    of   Energy,    Aiken,    SC.    Savannah 

River  Operations  Office. 

For  primary  bibliographic  entry  see   Field   6G. 

W88-00644 


ENVIRONMENTAL  AND  SOCIETAL  CONSE- 
QUENCES OF  A  POSSD3LE  C02-INDUCED 
CLIMATE  CHANGE;  VOLUME  H,  PART  8:  IM- 
PACTS OF  RISING  ATMOSPHERIC  CARBON 
DIOXIDE  LEVELS  ON  AGRICULTURAL 
GROWING  SEASONS  AND  CROP  WATER  USE 
EFFICIENCIES, 

Purdue  Univ.,  Lafayette,  IN.  Dept.  of  Agronomy. 
J.  E.  Newman. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  V A  22161,  as  DE83-001004. 
Price  codes:  A04  in  paper  copy,  A01  in  microfiche. 
DOE/EV/10019-8,  September  1982.  29  p,  9  fig,  2 
tab,  27  ref.  Contract  No.  DE-AS01-79EV10019. 

Descriptors:  'Plant  growth,  'Climatology,  'Agri- 
culture, Growth,  Air  pollution,  Carbon  dioxide, 
Water  use  efficiency,  Environmental  effects. 

The  effects  of  climate  changes  on  agricultural 
growing  seasons  and  crop  adaptation  responses  is 
the  subject  of  a  research  plan.  The  research  activi- 
ties are  divided  into  two  areas:  (1)  impacts  on  the 
physical  environmental  characteristics  of  the  agri- 
cultural growing  seasons  and  (2)  the  most  probable 
food  crop  responses  to  the  possible  changes  in 
atmospheric  carbon  dioxide  levels  in  plant  environ- 
ments. In  general,  increased  concentrations  of 
carbon  dioxide  produce  increased  water  use  effi- 
ciencies. Water  availability  is  the  limiting  factor  in 
length  of  agricultural  growing  season  in  the  tropi- 
cal and  subtropical  regions  whereas  the  frost-free 
period  is  the  critical  factor  in  the  temperate  and 
polar  regions.  Research  priorities  should  focus  on 
gathering  more  information  in  these  fields,  particu- 
larly concerning  the  mid-latitudes.  (Cassar-PTT) 
W88-00647 


HEALTH  EFFECTS  OF  LAND  APPLICATION 
OF  MUNICIPAL  SLUDGE, 

Health  Effects  Research  Lab.,  Cincinnati,  OH. 
N.  E.  Kowal. 

EPA/600/1-85/015,  September  1985.  78  p,  1  fig, 
25  tab,  196  ref. 

Descriptors:  'Sludge,  'Sludge  disposal,  'Land  dis- 
posal, Soil  disposal  fields,  Waste  disposal, 
Wastewater  disposal,  Land  management,  Munici- 
pal wastewater,  Wastewater. 

The  potential  health  effects  arising  from  the  land 
application  of  municipal  sludge  are  examined,  and 
these  effects  are  appraised.  The  agents,  or  pollut- 
ants, of  concern  from  a  health  effects  viewpoint 
are  divided  into  the  categories  of  pathogen  and 
toxic  substances.  The  pathogens  include  bacteria, 
viruses,  protozoa,  and  helminths;  the  toxic  sub- 
stances include  organics,  trace  elements,  and  ni- 
trates. For  each  agent  of  concern  the  types  and 
levels  commonly  found  in  municipal  wastewater 
and  sludge  are  briefly  reviewed.  A  discussion  of 
the  levels,  behavior  and  survival  of  the  agent  in  the 
medium,  or  route  of  potential  human  exposure,  i.e., 
aerosols,  surface  soil  and  plants,  subsurface  soil  and 
groundwater,  and  animals,  follows  as  appropriate, 
infective  dose,  risk  of  infection,  and  epidemiology 
are  then  briefly  reviewed.  Finally,  some  general 
conclusions  are  presented.  They  include:  public 
access  to  sludge  spray  sources  should  be  limited; 
levels  of  allowable  intake  of  dietary  cadmium  by 
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humans  should  not  be  raised;  and  groundwater 
nitrogen  levels  can  be  raised  by  land  application, 
so  care  in  siting  disposal  areas  is  necessary.  (Halter- 
man-PTT) 
W88-00679 


INTERACTIONS  AMONG  WATERFOWL, 
FISHES,  INVERTEBRATES,  AND  MACRO- 
PHYTES  IN  FOUR  MAIN  LAKES  OF  DIFFER- 
ENT ACIDITY, 

Fish  and   Wildlife  Service,   Keameysville,   WV. 

Eastern  Energy  and  Land  Use  Team. 

For  primary  bibliographic  entry  see  Field  2H. 

W88-O0680 


TOXICITY  OF  LANDFILL  LEACHATES. 

British  Columbia  Univ.,  Vancouver.  Dept.  of  Civil 
Engineering. 

Report  EPS  4-EC-82-7,  December  1982.  Environ- 
mental Protection  Service,  Ottawa  (Ontario).  36  p, 
6  fig,  16  tab,  6  ref. 

Descriptors:  'Daphnia,  *Trout,  'Leachates, 
•Landfills,  'Toxicity,  'Water  pollution  effects, 
Tannin,  Ammonia,  Zinc,  Copper,  Hydrogen  ion 
concentration,  Pollutants,  Fish,  Rainfall,  Wood 
wastes. 

One  hundred  twenty-eight  toxicity  tests  were  per- 
formed on  leachates  from  26  simulated  landfill 
lysimeters.  Of  these,  44  were  performed  as  96  hr- 
LC50  toxicity  using  rainbow  trout,  42  as  96  hr 
LC50  toxicity  using  Daphnia  pulex  and  42  as  resid- 
ual oxygen  bioassays  (ROB)  on  rainbow  trout.  The 
relationships  between  contaminant  concentrations 
and  toxicity  were:  log  Daphnia  toxicity  =  0.885  - 
0.008  45Zn  -  9.44  x  0.0001  tannin  with  a  correlation 
coefficient  of  0.733  and  log  fish  toxicity  =  1.427  - 
0.386  un-ionized  ammonia  -  101  400(H(  +  ))  -  5.39  x 
0.0001  Tannin  -  4.074  Cu  with  a  correlation  coeffi- 
cient of  0.943.  It  is  concluded  that  the  Daphnia  test 
could  be  used  in  place  of  the  96  hr  LC50  fish 
toxicity  test;  that  ROB  is  not  a  good  predictor  of 
Daphnia  toxicity;  and  that  the  ROB  test  would  be 
a  useful  replacement  for  the  96  hr  LC50  fish  toxici- 
ty test.  Toxicity  values  are  reduced  significantly  in 
all  three  test  methods  When  pH  is  adjusted  up- 
wards from  the  natural  pH  to  pH  7.0.  This  suggests 
that  the  procedure  of  raising  pH  to  7.0  for  toxicity 
testing  can  be  very  misleading.  The  relationship 
between  pH  and  toxicity  is  a  function  of  leachate 
strength.  Lower  strength  leachate  toxicity  is  affect- 
ed less  by  pH  change  than  is  higher  strength 
leachate.  The  addition  of  organic  materials  to 
refuse  tends  to  reduce  leachate  toxicity  slightly. 
Leachate  recycle  is  effective  in  reducing  toxicity 
but  only  at  rainfall  rates  >  380mm/yr.  Leachate 
toxicity  is  reduced  with  time  at  high  rainfall  rates. 
Although  toxicity  is  also  reduced  at  lower  rates, 
tanks  receiving  380  mm/yr  produce  highly  toxic 
leachates  after  5  yr  of  operation.  (Cutty-PTT) 
W88-O0684 


ASSESSMENT  OF  ACTD  MINE  DRAINAGE  IN 
THE  MISSOURI  RIVER  BASIN  FOR  MUTA- 
GENIC AND  CLASTOGENIC  ACTTVITIES, 

Missouri  Water  Resources  Research  Center,  Co- 
lumbia. 

J  B.  Hufham,  L.  Hemman,  J.  Dawson,  S.  Hamlett, 
and  R.  Terkonda. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  PB87-207049/ 
AS.  Price  codes:  A02  in  paper  copy,  A01  in  micro- 
fiche. Final  Technical  Completion  Report,  Sep- 
tember 30,  1982.  15  p,  1  tab,  27  ref.  Contract  No. 
14-34^)001-027  and  2127.  Project  No.  OWRT  A- 
130-MO(1). 

Descriptors:  'Water  pollution  effects,  *Mine  drain- 
age, 'Mutagens,  'Ames  test,  Acid  mine  drainage, 
Coal,  Missouri  River  Basin,  Slurries. 

A  slurry  of  bituminous  coal  in  water  and  a  sample 
of  acid  mine  drainage  water  showed  no  mutagenic 
activity  in  the  Ames  test.  Extraction  of  Wyoming 
and  Missouri  coal  with  acid,  base,  and  distilled 
water  produced  fractions  that  also  did  not  show 
any  mutagenic  activity,  even  at  a  50-fold  concen- 
tration of  the  extracts.  The  Ames  test  fell  short  of 
the  requirements  for  a  quick,  easy,  inexpensive 


method  for  routing  screening  of  mine  effluents  for 
the  following  reasons:  culture  contamination,  repli- 
cate variation,  and  toxicity  of  samples.  (Cassar- 
PTT) 
W88-00734 


MASSACHUSETTS  ACID  RAIN  MONITORING 
PROJECT:  PHASE  I, 

Massachusetts  Univ.,  Amherst.  Water  Resources 

Research  Center. 

For  primary  bibliographic  entry  see  Field  5B. 
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1983  ANNUAL  REPORT  TO  THE  PRESIDENT 
AND  CONGRESS:  NATIONAL  ACTD  PRECIPI- 
TATION ASSESSMENT  PROGRAM. 

Interagency   Task   Force  on   Acid   Precipitation, 

Washington,  DC. 

For  primary  bibliographic  entry  see  Field  5B. 

W88-00786 


1985  ANNUAL  REPORT. 

International  Joint  Commission-United  States  and 
Canada,  Windsor  (Ontario).  Great  Lakes  Science 
Advisory  Board. 
June  1985.  40  p,  2  fig,  4  tab,  19  ref. 

Descriptors:  *Monitoring,  *Water  pollution  ef- 
fects, 'Ecosystems,  *Great  Lakes,  'Public  health, 
Models,  Comprehensive  planning,  Water  manage- 
ment, Lake  sediments,  Research  priorities,  Fish, 
Trout,  Environmental  impact  statement,  Ecologi- 
cal effects,  Economic  aspects,  Social  aspects, 
Groundwater  pollution,  Air  pollution,  Toxins. 

The  Science  Advisory  Board  to  the  International 
Joint  Commission  has  five  standing  committees 
and  six  task  forces.  This  report  describes  the  activi- 
ties of  these  groups  and  their  conclusion.  The 
Atmospheric  Task  Force  investigates  deposition  to 
the  Great  Lakes.  The  Groundwater  Task  Force 
identifies  the  availability  of  adequate  hydrogeolo- 
gic  maps  for  use  in  identifying  areas  of  possible 
groundwater  contamination.  The  Ecological  Ef- 
fects of  Sediment  Contaminants  Task  Force  evalu- 
ates the  significance  of  sediment  contamination  and 
develops  remedial  measures  for  in-place  pollutants. 
The  Ecological  Considerations  Committee  advises 
the  Board  on  impacts  of  human  activity  on  the 
health  and  quality  of  the  Great  Lakes.  The  Health 
of  Aquatic  Communities  Task  Force  examines  data 
on  the  effects  of  toxic  chemicals  on  aquatic  com- 
munities. The  Council  of  Great  Lakes  Research 
Managers  assesses  the  adequacy  of  Great  Lakes 
research  and  identifies  research  needs.  The  Human 
Health  Effects  Committee  assesses  the  risk  associ- 
ated with  chemicals  identified  in  the  Great  Lakes 
ecosystem.  The  Modeling  Task  Force  is  preparing 
a  report  on  models  used  in  the  management  of  the 
Great  Lakes  environment.  The  Social  and  Eco- 
nomic Considerations  Committee  reviews  institu- 
tional arrangements  by  examining  consensus  man- 
agement in  Green  Bay.  The  Aquatic  Ecosystem 
Objectives  Committee  has  proposed  revised  water 
quality  objectives  for  lindane,  ammonia  and  toxa- 
phene,  and  developed  ecosystem  objectives  by 
studying  lake  trout  as  an  indicator  of  oligotrophy. 
The  recommendations  made  by  the  Science  Advi- 
sory Board  include  the  development  of  a  compre- 
hensive monitoring  and  reporting  system  by  each 
committee  and  task  force.  Limits  for  certain  toxins 
are  also  recommended.  (Geiger-PTT) 
W88-00789 


TROPHIC  STATUS  OF  THE  WINNEBAGO 
POOL  LAKES,  1981, 

Wisconsin  Univ.-Oshkosh. 

W.  E.  Sloey,  and  M.  Brosseau. 

March  1985.  73  p,  15  fig,  6  tab,   19  ref,  append. 

Descriptors:  'Trophic  level,  'Wisconsin,  'Water 
quality,  'Lakes,  'Chlorophyll,  'Phosphorus,  Tur- 
bidity, Eutrophication,  Color,  Secchi  disks,  Trans- 
parency, Cycling  nutrients,  Nutrients. 

In  1981,  chlorophyll  a  concentrations  in  Lake  Win- 
nebago and  the  other  lakes  of  the  Winnebago  Pool 
were  50%  lower  than  in  summer  1976.  Total  phos- 
phorus concentrations  were  also  30%  lower  and 


Effects  Of  Pollution — Group  5C 

water  transparency  (Secchi  disc)  was  30%  greater. 
General  field  observations  showed  much  cleaner 
lakes  with  less  obnoxious  algal  blooms.  Neither  the 
linear  regression  equation  developed  from  the 
1976-1977  study  nor  any  other  equation  available 
from  the  literature  correctly  predicted  the  response 
of  the  lakes  to  reduced  P  in  the  eater  columns. 
Based  on  the  changes  in  the  ration  of  chlorophyll 
to  P,  two  different  methods  predict  a  more  rapid 
response  to  reduction  of  P  than  had  been  expected. 
If  these  predictions  are  correct,  a  50%  reduction  in 
total  P  in  Lake  Winnebago  would  result  in  only  20 
micrograms  chlorophyll/liter;  rather  than  the  35 
micrograms  previously  predicted.  A  survey  of  his- 
torical Secchi  disc  readings  suggests  that  the  im- 
proved water  conditions  in  1981  may  have  been 
due  to  the  natural  cyclic  patterns  in  the  system 
rather  than  abatement  efforts.  Underwater  light, 
water  color,  turbidity,  transparency  and  chloro- 
phyll analyses  showed  that  the  compensation  depth 
can  be  adequately  predicted  from  Secchi  disc;  only 
about  26%  of  the  light  attenuation  in  Lake  Winne- 
bago can  be  attributed  to  chlorophyll  (40%  in  the 
Upriver  Lakes);  Secchi  disc  can  be  corrected  for 
color;  and  color-corrected  turbidity  and  color-cor- 
rected Secchi  disc  can  both  accurately  predict 
chlorophyll  at  levels  below  50  micrograms  chloro- 
phyll/liter. (Geiger-PTT) 
W88-00790 


OIL  POLLUTION  RESEARCH,  1984, 

Maine  State  Dept.  of  Marine  Resources,  Augusta. 
For  primary  bibliographic  entry  see  Field  5B. 
W88-00799 


REVIEW  OF  TRENDS  IN  LAKE  ERIE  WATER 
QUALITY  WITH  EMPHASIS  ON  THE  1978- 
1979  INTENSrVE  SURVEY, 

Ohio  State  Univ.,  Columbus.  Center  for  Lake  Erie 

Area  Research. 

For  primary   bibliographic   entry  see   Field   5G. 
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EMPIRICAL  METHODS  FOR  PREDICTING 
EUTROPHICATION  IN  IMPOUNDMENTS; 
REPORT  3:  PHASE  II,  MODEL  REFINE- 
MENTS, 

For  primary  bibliographic  entry  see  Field  2H. 
W88-00826 


APPLICATION  OF  SISTER  CHROMATID  EX- 
CHANGE IN  MARINE  POLYCHAETES  TO 
BLACK  ROCK  HARBOR  SEDIMENT:  LABO- 
RATORY DOCUMENTATION  PHASE, 

Environmental  Research  Lab.,  Narragansett,  RI. 
G.  G.  Pesch,  C.  Mueller,  C.  E.  Pesch,  J.  Heltshe, 
and  P.  S.  Schauer. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  ADA-157372. 
Price  codes:  A04  in  paper  copy,  A01  in  microfiche. 
Technical  Report  D-85-1,  January  1985.  Final 
Report.  50  p,  3  tab,  42  ref,  2  append. 

Descriptors:  'Marine  pollution,  'Water  pollution 
effects,  'Genetic  effects  of  water  pollution,  'Sister 
chromatid  exchange,  Black  Rock  Harbor,  Con- 
necticut, Polychaetes,  Annelids,  Bioassay,  Marine 
sediments,  Ocean  dumping. 

Pollutants  in  coastal  marine  environments  may 
affect  the  genetic  constitution  of  exposed  orga- 
nisms by  either  causing  shifts  in  gene  pool  compo- 
sition through  selective  mechanisms,  or  by  acting 
directly  on  the  genetic  material  to  produce  muta- 
tions. This  report  addresses  the  latter  in  an  evalua- 
tion of  the  applicability  of  the  cytogenetic  tech- 
nique of  sister  chromatid  exchange  (SCE)  to  meas- 
ure genotoxic  effects  of  highly  contaminated 
dredged  material,  and  the  degree  of  variability  and 
reproducibility  inherent  in  the  procedure.  The 
SCE  technique  was  applied  to  Nephyts  incisa,  an 
infaunal  polychaete  dominant  in  the  benthic  com- 
munity of  the  Central  Long  Island  Sound  disposal 
site.  The  SCE  response  was  measured  in  N.  incisa 
exposed  to  suspended  particulate  and  bedded 
phases  of  Black  Rock  Harbor  (BRH)  sediment  in 
the  laboratory.  With  the  exception  of  one  treat- 
ment in  one  experiment,  the  worm  chromosomes 
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were  uniformly  nonresponsive  to  BRH  sediment. 
Differences  between  experiments  and  between  spe- 
cies within  an  experiment  were  found,  but  reasons 
for  the  differences  are  not  known.  Additional  re- 
search is  needed  before  SCE  could  be  used  for 
routine  testing.  (Halterman-PTT) 
W88-0O84O 


UTILITY  OF  THE  SCOPE  FOR  GROWTH 
INDEX  TO  ASSESS  THE  PHYSIOLOGICAL 
IMPACT  OF  BLACK  ROCK  HARBOR  SUS- 
PENDED SEDIMENT  ON  THE  BLUE 
MUSSEL,  MYTILUS  EDULIS:  A  LABORATO- 
RY EVALUATION, 

Environmental  Research  Lab.,  Narragansett,  RI. 
For  primary  bibliographic  entry  see  Field  5A. 
W88-00841 


LIMNOLOGICAL  STUDIES  AT  EAU  GALLE 
LAKE,  WISCONSIN,  REPORT  1:  INTRODUC- 
TION AND  WATER  QUALITY  MONITORING 
STUDnCS. 

Army  Engineer  Waterways  Experiment  Station, 

Vicksburg,  MS.  Environmental  Lab. 

For  primary  bibliographic  entry  see  Field  2H. 
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STUDY  PROGRAM  FOR  DEVELOPMENT  OF 
INFORMATION  FOR  USE  OF  OECD  EU- 
TROPHICATION  MODELING  IN  WATER 
QUALITY  MANAGEMENT:  A  QUALITY  CON- 
TROL IN  RESERVOIRS  COMMITTEE 
REPORT, 

Colorado  State  Univ.,  Fort  Collins.  Dept.  of  Civil 
Engineering. 

For  primary  bibliographic  entry  see  Field  5A. 
W88-00869 


WATER  QUALITY  CRITERIA  FOR  FRESHWA- 
TER FISH, 

J.  S.  Alabaster,  and  R.  Lloyd. 
Butterworths,  London.  1982.  361  p. 

Descriptors:  'Toxicity,  *Water  quality,  *Fish, 
•Water  pollution  effects,  Fisheries,  Copper,  Eco- 
logical effects,  Suspended  solids,  Hydrogen  ion 
concentration,  Dissolved  oxygen,  Ammonir,  Liter- 
ature review,  Phenols,  Thermal  pollution,  Water 
temperature,  Chlorine,  Water  quality  standards. 

This  volume  is  a  collection  of  twelve  updated 
technical  papers  on  water  quality  criteria  for  Euro- 
pean freshwater  fish,  along  with  a  report  on  toxici- 
ty testing  procedures  produced  for  the  European 
Inland  Fisheries  Advisory  Commission.  The  paper 
on  finely  divided  solids  discusses  the  direct  effects 
of  suspended  solids  on  fish  as  well  as  their  effects 
on  reproduction,  behavior,  and  food  supply.  The 
effects  of  extreme  pH  values,  both  acidic  and  alka- 
line, are  reviewed.  The  effects  of  water  tempera- 
ture on  embryos,  fry  and  adults  are  considered 
along  with  the  thermal  effects  on  fisheries.  The 
paper  on  monohydric  phenols  examines  the  direct 
lethal  action  and  sublethal  action  on  fish  as  well  as 
data  on  invertebrates  and  algae.  Another  paper 
records  the  direct  lethal  and  sublethal  action  of 
dissolved  oxygen  on  fish  and  fish  food  organisms. 
The  next  five  papers  discuss  the  toxicity  of  CI,  Zn, 
Cu,  Od,  and  mixtures  of  toxicants  to  fish.  Fish 
toxicity  testing  procedures  discussed  in  the  final 
paper  include  screening  tests,  tests  to  establish 
water  quality  criteria,  effluent  monitoring  tests, 
legai  tests,  and  river  monitoring  tests.  (Geiger- 
PTT) 
W88-00881 


LABORATORY  EVALUATION  OF  ADENY- 
LATE ENERGY  CHARGE  AS  A  TEST  FOR 
STRESS  IN  MYTILUS  EDULIS  AND  NEPHTYS 
INCISA  TREATED  WITH  DREDGED  MATERI- 
AL, 

Environmental   Research  Lab.,  Narragansett,  RI. 
G.  E.  Zaroogian,  C.  Pesch,  P.  Schauer,  and  D. 
Black. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  ADA-157374. 
Price  codes:  A04  in  paper  copy,  A01  in  microfiche. 
Technical   Report   D-85-3,  February    1985.   Final 


Report.  Army  Engineer  Waterways  Experiment 
Station,  Vicksburg,  MS.  56  p,  8  fig,  8  tab,  54  ref, 
append. 

Descriptors:  'Marine  pollution,  'Water  pollution 
effects,  Black  Rock  Harbor,  Long  Island,  Poly- 
chaetes,  Mussels,  Marine  sediments,  Ocean  dump- 
ing, Adenine,  Adenylate  energy  charge,  Bioassay, 
Dredging. 

In  order  to  assess  the  effects  of  dredged  sediment 
contaminants  resulting  from  ocean  dumping, 
changes  in  adenine  nucleotide  metabolism  were 
evaluated  as  indices  of  stress  in  the  marine  bivalve 
Mytilus  edulis  and  the  polychaete  Nephtys  incisa. 
The  adenylate  energy  change  (AEC)  for  M.  edulis 
treated  with  50%  contaminated  dredged  material 
was  significantly  lower  than  other  treatments  in 
one  test,  but  there  were  no  differences  for  any 
treatment  during  a  second  test.  The  AEC  for  N. 
incisa  treated  with  50%  contaminated  sediment 
was  significantly  less  than  other  treatments  for 
both  tests  that  were  conducted.  This  methodology 
appears  to  be  a  highly  sensitive  method  for  measur- 
ing stress  due  to  dredged  material  in  these  two 
organisms,  because  of  the  low  variability  associat- 
ed with  AEC  measurements.  Furthermore,  both  of 
the  organisms  tested  here  are  excellent  species  with 
which  AEC  can  be  used  to  accurately  assess  their 
metabolic  state  and  health  condition  when  exposed 
to  sublethal  environmental  perturbances.  (Halter- 
man-PTT) 
W88-00890 


BIOACCUMULATION  OF  CONTAMINANTS 
FROM  BLACK  ROCK  HARBOR  DREDGED 
MATERIAL  BY  MUSSELS  AND  POLY- 
CHEATES, 

Environmental  Research  Lab.,  Narragansett,  RI. 
For  primary  bibliographic  entry  see  Field  5B. 
W88-00891 
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HABITAT  SUITABILITY  INDEX  MODELS:  JU- 
VENILE ATLANTIC  CROAKER, 

Virginia  Inst.  Of  Marine  Science,  Gloucester  point. 
Dept.  of  Invertebrate  Ecology. 
R.  J.  Diaz. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  PB83-144428. 
Price  codes:  A03  in  paper  copy,  A01  in  microfiche. 
Report  FWS/OBS-82/1-.21,  July  1982.  22  p,  1  fig, 
3  tab,  42  ref. 

Descriptors:  *Fish  management,  'Models,  'Croak- 
er, 'Juvenile  growth  stage,  'Aquatic  habitats,  Fish, 
Fish  populations,  Model  studies,  Habitats,  Salinity, 
Temperature,  Estuaries. 

The  habitat  use  information  and  habitat  suitability 
index  (HSI)  model  for  the  juvenile  Atlantic  croak- 
er is  intended  for  use  in  impact  assessment  and 
habitat  management.  The  major  dietary  compo- 
nents of  larval  and  juvenile  croakers  are  copepods. 
Croakers  spawn  in  the  fall  in  marine  waters.  Juve- 
nile croakers  live  in  estuaries  or  marshes  inter- 
spersed with  tidal  creeks  under  a  wide  range  of 
temperature  and  salinities.  The  HSI  model  is  a 
hypothesis  of  species-habitat  relationships  which 
has  been  applied  to  four  hypothetical  data  sets  - 
those  of  open  water  and  marsh  for  both  the  Atlan- 
tic coast  and  the  Gulf  of  Mexico  coast.  The  HSI 
graphs  are  based  on  the  assumption  that  the  suit- 
ability of  a  particular  variable  can  be  represented 
by  a  two-dimensional  linear  response  surface.  Such 
variables  as  turbidity,  salinity,  ;ate  of  salinity 
change,  temperature,  dominant  substrate  and  per- 
cent organic  matter  or  volatile  solids  in  sediment 
may  be  evaluated  with  the  model.  The  proper 
interpretation  of  the  HSI  is  one  of  comparison. 
The  higher  the  HSI  of  an  area,  the  greater  is  its 
potential  to  support  croaker.  (Geiger-PTT) 
W88-00899 


CONSECUTIVE  SYSTEM  OF  TESTS  FOR  AS- 
SESSMENT OF  THE  EFFECTS  OF  CHEMICAL 
AGENTS  IN  THE  AQUATIC  ENVIRONMENT, 

Organisatie  voor  Toegepast  Natuurwetenschappe- 

lijk  Onderzoek,  The  Hague  (Netherlands). 

D.  M.  M.  Adema,  I.  R.  Kuiper,  A.  O.  Hanstveit, 

and  J.  H.  Canton. 

Available  from  the  National  Technical  Information 

Service,  Springfield,  VA  22161,  as  PB83-167114. 

Price  codes:  A02  in  paper  copy,  A01  in  microfiche. 

Report  P82/8,  June  1,  1982.  14  p,  8  tab.  Contract 

No.  227-77-1  Env. 

Descriptors:  'Water  pollution  effects,  'Bioassays, 
'Ecosystems,  'Toxicity,  'Aquatic  animals,  Assays, 
Daphnia,  Ecological  effects,  Fish  eggs,  Sensitivity 
analysis,  Optimization,  Fish  toxins,  Organic  com- 
pounds, Fish,  Plankton,  Comparison  studies,  Cost 
analysis. 

Seventeen  laboratory  tests  were  evaluated  with 
eight  chemicals  to  optimize  combinations  of  single- 
species  laboratory  tests  for  the  assessment  of  the 
aquatic  toxicity  of  chemicals.  In  short-term  testing 
(<  or  =  4  days),  most  of  the  algal  species  used 
were  more  sensitive  than  Daphnia  or  fish.  In  long 
term  testing  (>  or  =  2  wk),  reproduction  of 
Daphnia  and  egg-larval  development  of  fish  were 
among  the  most  sensitive  criteria.  By  choosing 
different  combinations  from  the  most  useful  tests, 
ten  sets  of  tests  were  formed,  including  EEC  and 
OECD  base  sets.  The  costs  of  the  ten  sets  were 
compared  with  their  weighted  mean  no  observed 
effect  concentration.  The  OECD  base  set  (4  day 
algal-,  2  wk  Daphnia-,  and  4  day  fish-test)  proved 
to  be  a  favorable  combination  in  this  comparison. 
Three  chemicals  (3,4-dichloroaniline,  4-chloro- 
phenol,  and  tetrapropylenebenzenesulfonate)  were 
tested  in  a  well  chosen  set  of  laboratory  tests 
(longest  test:  2  wk)  and  in  a  semi-field  test  using  an 
enclosed  plankton  community.  The  differences  in 
no  observed  effect  concentrations  between  the  two 
test  regimes  were  less  than  one  order  of  magnitude 
for  all  three  chemicals,  but  the  type  of  results 
differed.  The  model  ecosystem  experiments  proved 
useful  in  extrapolating  results  of  laboratory  tests  to 
the  ecosystem  level,  especially  when  studying  the 
effect  of  chemicals  on  structure  and  function  of 
ecosystems.  (Geiger-PTT) 


BIOLOGICAL  EFFECTS  AND  INTERACTIONS 
OF  PESTICIDES  IN  A  SOIL-PLANT-WATER 
MICROCOSM, 

Corvallis  Environmental  Research  Lab.,  OR. 
For  primary  bibliographic  entry  see  Field  5B. 
W88-O0909 


POLLUTION  FROM  ALASKAN  OIL  AND  GAS 
OPERATIONS:  CITATIONS  FROM  THE  OCE- 
ANIC ABSTRACTS  DATA  BASE  (1974-NOV  82). 
National  Technical  Information  Service,  Spring- 
field, VA. 

For  primary  bibliographic  entry  see  Field  IOC. 
W88-O0911 


ACID  PRECIPnATION:  EFFECTS  ON  THE 
AQUATIC  ECOSYSTEM;  CITATIONS  FROM 
THE  U.S.  DEPARTMENT  OF  ENERGY  (EDB) 
DATA  BASE  (1977-SEPT  83). 
National  Technical  Information  Service,  Spring- 
field, VA. 

For  primary  bibliographic  entry  see  Field   IOC. 
W88-00912 


STUDY  OF  THE  EFFECTS  OF  OIL  ON  CETA- 
CEANS, 

Guelph  Univ.  (Ontario). 

J.  R.  Geraci,  and  D.  J.  St.  Aubin. 

Available  from  the  National  Technical  Information 

Service,  Springfield,  VA  22161,  as  PB83-152991. 

Price  codes:  A13  in  paper  copy,  A01  in  microfiche. 

July  20,  1982.  Final  Report.  274  p,  47  fig,  59  tab, 

193  ref,  append. 

Descriptors:  'Oil  pollution,  'Water  pollution  ef- 
fects, 'Whales,  'Mammals,  'Oil  spills,  Marine  ani- 
mals, Toxicity,  Animal  behavior,  Ecological  ef- 
fects, Cleanup  operations,  Fate  of  pollutants, 
Bioaccumulation,  Animal  metabolism. 

The  objectives  of  this  study  were:  to  determine  the 
ability  of  cetaceans  to  detect  and  avoid  an  oil  slick; 
to  determine  the  effects  of  oil  on  the  integument, 
and  the  ocular,  respiratory,  reproductive,  digestive 
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and  excretory  systems  of  cetaceans;  to  evaluate  the 
long-term  impact  of  the  above  effects  on  cetacean 
survival  and  behavior,  such  as  feeding,  breeding, 
calving,  and  migration,  also,  analyze  the  potential 
for  bioaccumulation  of  petroleum  hydrocarbons 
and  metabolites  in  cetaceans  and  where  practical, 
determine  the  toxic  threshold  levels  for  mammali- 
an species;  and  to  identify  a  range  of  mitigating 
measures  which  would  eliminate  or  minimize  the 
effects  of  oil  pollution  on  marine  mammals.  From 
the  study  it  was  found  that  Tursiops,  as  a  repre- 
sentative odontocete,  can  detect  oU,  and  is  inclined 
to  avoid  it,  especially  after  contacting  it.  Also,  a 
dolphin  or  whale,  anywhere  except  in  the  heart  of 
a  fresh  spill,  could  not  inhale  enough  vapor  or 
ingest  enough  oil  to  pose  any  immediate  threat. 
Due  to  limited  studies  conducted  on  a  single  spe- 
cies, the  behavior  of  mysticetes  toward  the  oil  spill 
is  not  as  certain,  however,  their  reaction  to  contact 
oil  is  expected  to  be  similar  to  that  of  odontocetes. 
(Author's  abstract) 
W88-O0918 


1983  ANNUAL  REPORT  -  COMMITTEE  ON 
THE  ASSESSMENT  OF  HUMAN  HEALTH  EF- 
FECTS OF  GREAT  LAKES  WATER  QUALITY. 

International  Joint  Commission-United  States  and 
Canada,  Windsor  (Ontario).  Great  Lakes  Water 
Quality  Board. 

Report  to  International  Joint  Commission,  Novem- 
ber 1983.  30  p,  1  tab,  10  ref,  append. 

Descriptors:  'Lake  basins,  'Public  health,  *Human 
diseases,  *  Epidemiology,  *Research  priorities, 
•Pollutants,  *Ecological  effects,  'Policy  making, 
Hazardous  materials.  Pathogens,  Chemical  wastes, 
Administrative  aspects,  Toxicity,  Contamination. 

A  major  activity  of  the  Committee  has  been  the 
evaluation  of  chemicals  detected  in  the  Great 
Lakes  from  the  standpoint  of  health  protection. 
Additional  data  are  needed  to  determine  the  extent 
of  human  exposure  and  to  establish  a  need  for 
standard  setting.  Further  data  are  also  needed  on 
the  distribution  and  abundance  of  chemicals  to 
establish  priorities  for  further  toxicology  testing. 
Within  these  limitations,  it  is  still  possible  to  deter- 
mine whether  Acceptable  Daily  Intake  (ADI) 
values  are  available  for  certain  chemicals.  Ecologi- 
cal studies  can  be  done  where  the  correlation 
between  death  or  disease  rates  in  geographic  areas 
is  established  with  some  index  of  exposure  to  the 
putative  risk  factor  in  the  same  areas.  Using  such 
methods,  the  best-investigated  water  quality  pa- 
rameter has  been  fluoridation;  the  method,  howev- 
er, is  subject  to  biases  and  misinterpretation.  Stud- 
ies based  on  individuals  tend  to  be  more  sensitive, 
mere  conducive  to  adjusting  for  possible  con- 
founding factors  and  more  expensive.  It  is  recom- 
mended that  consulting  services  in  epidemiologic 
studies  be  procured  to  develop  a  strategy  for  epi- 
demiologic studies  on  the  human  health  effect  of 
Great  Lakes  water  contaminants.  Population  expo- 
sure to  the  chemicals  of  concern  listed  in  previous 
reports  should  be  determined,  including  pinpoint- 
ing the  source  or  sources  of  the  chemical,  the 
verification  of  information  and  data,  and  additional 
measurements  as  deemed  appropriate.  (Hawkins- 
Omniplan) 
W88-O0926 


1983  REPORT  ON  GREAT  LAKES  WATER 
QUALITY. 

International  Joint  Commission-United  States  and 

Canada,  Windsor  (Ontario).  Great  Lakes  Water 

Quality  Board. 

For  primary  bibliographic  entry  see  Field  5B. 

W88-O0927 

5D.  Waste  Treatment  Processes 

THEORETICAL  ANALYSIS  AND  PRACTICAL 
APPLICATION  OF  THE  KINETIC  MODEL  OF 
fLOCCULATION  IN  THE  INTERPRETATION 
OF  JAR  TESTS, 

Antwerpse  Waterwerken  (Belgium). 

■»■  G.  Janssens,  and  A.  Buekens. 

Aqua  AQUAAA,  No.  2,  p  91-97,  1987.  4  fig,  4  tab, 

28  ref. 


Descriptors:  'Kinetics,  'Flocculation,  'Model 
studies,  'Data  interpretation,  'Wastewater  treat- 
ment, 'Water  treatment,  Alum,  Polyelectrolytes, 
Coagulation,   Drinking  water,   Literature  review. 

The  orthokinetic  flocculation  performance,  under 
non-uniform  shear  conditions  can  be  modelled  on 
the  basis  of  the  Argaman-Kaufman  equation.  This 
model  was  evaluated  on  the  basis  of  a  literature 
review  and  jar  test  results.  During  these  jar  tests 
alum,  ferric  chloride,  and  polyaluminum  chloride 
(PAC)  were  compared  as  primary  coagulants.  The 
flocculation  rate  parameters  were  derived  on  the 
basis  of  the  aforementioned  model.  These  param- 
eters vary  with  the  nature  of  the  coagulants  used, 
with  seasonal  factors,  and  with  the  initial  turbidity 
of  the  water  to  be  treated.  When  treating  low 
turbidity,  algal  laden  water  flocculation  perform- 
ance was  best  with  PAC  and  poorest  with  alum. 
The  flocculation  rate  equation  only  gives  informa- 
tion on  the  reduction  of  primary  particle  during 
flocculation.  In  clarification  system,  the  properties 
of  floes  with  respect  to  their  eventual  removal  by 
sedimentation,  flotation,  or  filtration  is  also  impor- 
tant. The  ultimate  system  design  should  always  be 
approached  within  an  integrated  perspective,  com- 
bining flocculation  performance  and  specified  floe 
properties  as  a  function  of  the  subsequent  liquid 
solid  separation  process.  (Airone-PTT) 
W88-0O063 


ASSESSMENT  OF  CHLORINE  DIOXIDE  AS  A 
MEANS  OF  LEvHTTNG  THE  FORMATION  OF 
ORGANOHALOGENATED  COMPOUNDS 

(EVALUATION  DU  BIOXYDE  DE  CHLORE 
COMME  MOYEN  LIMITANT  LA  FORMA- 
TION DE  DERTVES  ORGANO-HALOGENES), 
Compagnie  Intercommunale  Bruxelloise  des  Eaux 
(Belgium). 

For  primary  bibliographic  entry  see  Field  5F. 
W88-O0O67 


ELIMINATION  OF  SURFACTANTS  BY  PRE- 
CD7ITATION/FLOCCULATION  (ELIMINA- 
TION VON  TENSIDEN  DURCH  FAELLUNG/ 
FLOCKUNG), 

M.  Kolb,  D.  Grau,  and  B.  Funke. 
Zeitschrift  fuer  Wasser-  und  Abwasser  Forschung 
ZWABAQ,  Vol.  20,  No.  2,  p  82-85,  June  1987.  4 
fig,  9  ref. 

Descriptors:  'Surfactants,  'Wastewater  treatment, 
'Flocculation,  'Hydrogen  ion  concentration,  Tex- 
tile mill  wastes,  Calcium  hydroxide,  Soaps. 

The  elimination  of  anionic  and  nonionic  surfactants 
by  precipitation/flocculation  with  Fe(III)/ 
Ca(OH)2  and  Fe(II)Ca(OH)2  was  investigated. 
The  elimination  of  anionic  surfactants  follows  the 
Freundlich  equation.  At  a  pH  value  of  8  and  initial 
surfactant  concentration  of  10  mg/1  the  elimination 
amounts  to  only  10%,  but  at  a  pH  value  of  6  it  is 
40%  (Fe(III)Ca(OH)2).  With  increasing  surfactant 
concentration  the  elimination  also  increases.  The 
elimination  of  nonionic  surfactants  can  be  de- 
scribed by  the  Langmuir  equation.  At  an  initial 
concentration  of  1  mg/1  the  elimination  amounts  to 
only  20%,  with  decreasing  pH  value  the  elimina- 
tion decreases  slightly.  Precipitation/flocculation 
experiments  with  Fe(II)Ca(OH)2  showed  a  signifi- 
cantly higher  elimination  in  comparison  with 
Fe(IH)Ca(OH)2.  The  elimination  of  anionic  surfac- 
tants follows  again  the  Freundlich  equation,  the 
elimination  of  nonionic  surfactants  can  be  de- 
scribed by  the  Langmuir  equation.  Both  surfac- 
tants were  eliminated  to  a  higher  degree  (up  to 
50%)  when  carrying  out  the  experiments  with 
original  textile  wastewater,  probably  due  to  en- 
hanced hydrophobic  character  of  the  floe  induced 
by  the  presence  of  soaps.  (Author's  abstract) 
W88-00069 


PROCESS  CONSIDERATIONS  IN  BIOLOGI- 
CAL TREATMENT  OF  LOW  CONCENTRA- 
TION WASTEWATERS:  I.  STEADY  STATE, 

Minnesota  Univ.,  Minneapolis.  Dept.  of  Civil  and 
Mineral  Engineering. 

W.  J.  Maier,  G.  M.  Klecka,  and  R.  E.  Bailey. 
Zeitschrift  fuer  Wasser-  und  Abwasser  Forschung 
ZWABAQ,  Vol.  20,  No.  2,  p  85-90,  June  1987.  5 


fig,  2  tab,  25  ref. 

Descriptors:  'Hydraulic  design,  'Activated  sludge 
process,  'Optimization,  Industrial  wastes, 
Wastewater  treatment,  Stage  treatment,  Reactors, 
Flow  characteristics,  Biological  wastewater  treat- 
ment, Mathematical  models,  Kinetics. 

Process  performance  of  well-mixed  continuous 
flow  reactors  (CSTR)  treating  low  concentration 
industrial  wastewaters  has  been  modeled  to  study 
the  effects  of  reactor  sizing  and  configuration.  The 
study  focuses  on  achieving  high  levels  of  treatment 
(90+%  removal).  It  is  shown  that  reactor  staging 
is  necessary  and  much  more  effective  than  increas- 
ing residence  time  of  a  single  stage  CSTR.  The 
effects  of  endogenous  decay  of  cell  mass  have  been 
incorporated  and  show  that  there  is  an  optimum 
residence  time.  The  rate  of  endogenous  decay  be- 
comes the  controlling  factor  at  long  residence  time 
and  determines  overall  efficiency  of  substrate  re- 
moval. (Author's  abstract) 
W88-00070 


GROWTH  OF  BACTERIA  IN  AN  OIL  SHALE 
RETORT  WATER  BY  INDIGENOUS  MICRO- 
ORGANISMS, 

South  Dakota  State  Univ.,   Brookings.   Dept.   of 

Microbiology. 

W.  K.  Gauger,  and  S.  E.  Williams. 

Bulletin    of    Environmental    Contamination    and 

Toxicology  BECTA6,  Vol.  38,  No.  5,  p  769-774, 

May  1987.  2  fig,  1  tab,  9  ref.  Dept  of  Energy  Grant 

DE- AS20-79-LCO- 1 76 1 . 

Descriptors:  'Sampling,  'Sample  storage, 
'Wastewater  treatment,  'Oil  shale  retort  water, 
'Bacteria,  'Indigenous  microorganisms,  'Bacterial 
growth,  'Refrigeration,  Microbial  degradation, 
Wastewater  storage,  Organic  carbon,  Microbial 
studies. 

Bacterial  growth  characteristics  in  refrigerated,  oil 
shale  retort  water  were  assessed.  Six  bacterial 
growth  experiments  using  an  indigenous,  mixed 
culture  inoculum  were  performed  using  sterile 
Omega-9  retort  water  obtained  from  two  different 
barrels.  Total  dissolved  organic  carbon  levels  (T- 
DOC)  were  measured  at  the  beginning  of  each 
experiment.  T-DOC  measurements  were  per- 
formed to  determine  if  psychrotrophic  bacterial 
growth  in  the  stored  (refrigerated)  retort  water 
was  reducing  T-DOC  levels  via  carbon  assimila- 
tion. There  was  a  chronological  increase  in  the 
specific  growth  rate  constants  in  each  of  the  bar- 
rels, and  levels  of  T-DOC  decreased  significantly 
over  the  storage  period.  Cold  storage  as  an  attempt 
to  maintain  stability  and  homogeneity  of  the 
Omega-9  research  stock,  was  not  an  effective  de- 
terrent to  microbial  growth.  The  potential  for 
using  these  organisms  in  the  development  of  waste 
treatment  control  technology  should  be  addressed 
(Main-PTT) 
W88-00081 


MEASUREMENT  AND  CONTROL  OF  FEED 
WATER  AND  PRODUCT  WATER  COMPOSI- 
TION, 

Dow  Chemical  Co.,  Freeport,  TX.  Electrochemi- 

cals  Lab. 

For  primary  bibliographic  entry  see  Field  3 A. 

W88-00091 


REVERSE  OSMOSIS  OF  WASH  WATERS 
FROM  SIMULTANEOUS  S02/NOX  WET  RE- 
MOVAL TECHNIQUE  OF  FLUE  GAS, 

Gesamthochschule  Essen  (Germany,   F.R.).   Inst. 

fuer  Technische  Chemie. 

W.  Thamm,  and  E.  Staude. 

Desalination  DSLNAH,  Vol.  61,  No.  1,  p  27-37 

February  1987.  7  fig,  2  tab,  13  ref. 

Descriptors:  'Wastewater  treatment,  'Industrial 
wastewater,  'Reverse  Osmosis,  'Wash  waters, 
•Flue  gas,  'Sulfides,  'Nitrogen,  'Power  plants, 
Wet  processing,  Cellulose  acetate  membranes, 
Membrane  filters,  Flow  ratios,  EDTA. 
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A  promising  process  for  simultaneous  S02/NOx 
removal  from  flue  gas  consists  in  using  Fe(II)- 
EDTA  solutions  as  absorbing  substrate  for  a  coor- 
iinative  bonding  of  NO.  Its  reduction  to  molecular 
nitrogen  occurs  by  bisulfite  which  results  form 
S02  absorption.  Economic  and  environmental  re- 
quirements imply  a  need  for  a  nearly  complete 
recovery  of  the  complexing  agent,  EDTA.  For 
this  purpose  reverse  osmosis  can  be  used.  With 
porous  cellulose  acetate  membranes,  a  high  enough 
rejection  of  EDTA  can  be  achieved  as  well  as  the 
regulation  of  the  concentration  of  the  accompany- 
ing chlorides  within  the  scrubber  solution.  The 
relevant  selectivity  of  the  membranes  increases 
with  rising  working  pressure.  The  required  remov- 
al of  the  accompanying  salts  can  be  adjusted  by 
different  membrane  annealing  and  by  varying  the 
concentration.  (Author's  abstract) 
W88-00093 


PRETREATMENT  OF  PECTIC  WASTEWATER 
FROM  ORANGE  CANNING  PROCESS  BY  AN 
ALKALOPHILIC  BACILLUS  SP., 

Government   Industrial  Research   Inst.,   Shikoku, 

Takamatsu  (Japan). 

H.  Tanabe,  K.  Yoshihara,  K.  Tamura,  Y. 

Kobayashi,  and  I.  Akamatsu. 

Journal   of  Fermentation   Technology   JFTED8, 

Vol.  65,  No.  2,  p  243-246,  April  1987.  2  fig,  1  tab, 

17  ref. 

Descriptors:  'Wastewater  treatment,  *Industrial 
wastewater,  'Biological  wastewater  treatment, 
•Pectins,  'Food-processing  wastes,  Bacteria,  En- 
zymes, Bacillus,  Activated  sludge  process,  Activat- 
ed sludge. 

An  alkalophilic  bacteria  that  secretes  endo-pectate 
lyase  was  isolated  from  soil  in  Thailand  and  identi- 
fied as  a  Bacillus  sp.  The  strain,  designated  as  GIR 
621,  was  used  as  a  pretreatment  for  more  effective 
activated-sludge  treatment  of  pectic  wastewater 
from  orange-canning  factories.  The  bacterial  pre- 
treatment decreased  the  uronic  acid  of  the 
wastewater  by  91%,  when  supplemented  with  Po- 
lypepton,  yeast  extract,  soybean  powder,  phospho- 
rus and  potassium  (pH  10.0)  for  36  hours.  The 
strain  did  not  grow  on  simple  synthetic  media  or 
under  nonalkaloid  conditions,  so  the  use  of  the 
potential  phytopathogen  should  not  involve  bioha- 
zards.  (Author's  abstract) 
W88-O0151 


WASTE  STABILIZATION  PONDS:  PROBLEMS 
AND  CONTROVERSIES, 

Leeds  Univ.  (England). 

D.  Mara. 

Water  quality  International,  No.  1,  p  20-22,  1987.  1 

tab. 

Descriptors:  'Stabilization  lagoons,  'Wastewater 
treatment,  'Stabilization  ponds,  'Pond  designs, 
Temperature  effects,  Brazil,  France,  Mosquitoes. 

For  maximum  efficiency,  stabilization  ponds,  espe- 
cially in  warm  climates,  should  be  in  series:  an 
anaerobic  pond,  followed  by  a  faculative  pond  and 
one  or  more  maturation  ponds.  The  various  equa- 
tions proposed  for  pond  designs  relating  organic 
loadings  and  the  annual  mean  temperature  are  con- 
sidered and  none  were  found  to  be  adequate  to 
describe  the  rate  of  change  of  permissible  loading 
with  temperature  over  a  large  range  of  tempera- 
tures. Controversy  over  the  use  of  aquatic  macro- 
phytes,  both  floating  and  rooted  in  stablization 
ponds  revolves  around  maintenance  problems, 
mosquito  bruding,  and  the  poor  removal  rate  for 
fical  coliforms.  In  spite  of  such  problems,  ponds 
are  an  excellent,  and  in  some  cases  the  best, 
method  of  wastewater  treatment.  (Ray-PTT) 
W88-00155 


STUDY  OF  THE  ACIDOGENIC  PHASE  OF 
THE  ANAEROBIC  FERMENTATION  OF  STIL- 
LAGE  FROM  ETHANOL  DISTILLERIES, 

Universidade  Federal  do  Rio  de  Janeiro  (Brazil). 
Escola  de  Quimica. 
M   M.  Machado,  and  G.  L.  Sant'anna. 
Biotechnology  Letters  BILED3  Vol.  9,  No.  7,  p 
517-522,  July  1987.  2  fig,  5  tab,  13  ref. 


Descriptors:  'Anaerobic  fermentation,  'Ethanol 
distilleries,  'Stillage,  'Wastewater  treatment,  'Bio- 
logical wastewater  treatment,  Digestion,  Chemical 
oxygen  demand,  Methane  bacteria,  Food-process- 
ing wastes,  Wastewater  treatment. 

Large  volumes  of  stillage  with  high  chemical 
oxygen  demand  (COD)  are  produced  in  such  in- 
dustries as  cane  sugar  and  molasses.  Anaerobic 
fermentation,  in  high  rate  digesters,  reduces  the 
COD  values  by  80  to  90%.  The  concept  that  a  two 
phase  process  (acidogenic  and  methanogenic)  will 
reduce  the  residence  time  in  these  high  rate  digest- 
ers to  improve  the  stability  of  the  process  and  to 
increase  the  specific  activity  of  bacteria  in  each 
phase  was  investigated  using  a  bench  scale  continu- 
ously stirred  reactor  to  study  the  acidogenic  phase 
of  the  anaerobic  fermentation  of  stillage.  The  resi- 
dence time  of  the  effluent  in  the  reactor  ranged 
from  15.7  -  8.2  hr,  pH  was  around  5.0  and  tempera- 
ture was  35  C.  The  residence  time  had  no  apprecia- 
ble effect  on  the  production  or  composition  of  the 
organic  acids.  The  main  acid  products  in  the  reac- 
tor effluent  were  acetic,  propionic  and  butric  acids. 
The  gas  production  was  low  for  all  experimental 
runs.  In  spite  of  the  non  favorable  conditions, 
methanologic  bacteria  were  produced  in  the  acido- 
genic reactor.  (Ray-PTT) 
W88-00163 


WATER  REUSE. 

Ann  Arbor  Science,  Ann  Arbor,  MI.  1982.  Edited 
by  E.  Joe  Middlebrooks.  851  p. 

Descriptors:  'Water  reuse,  'Wastewater  treatment, 
•Waste  management,  'Waste  recovery, 
Wastewater,  Land  disposal,  Wastewater  irrigation, 
Wastewater  farming,  Wastewater  management, 
Wastewater  renovation. 

The  need  for  wastewater  reuse  has  been  recog- 
nized for  many  years,  but  until  the  past  decade, 
little  effort  was  devoted  to  implementing  direct 
reuse  systems.  The  purpose  of  this  book  is  to 
provide  an  up-to-date  account  of  many  aspects  of 
wastewater  reuse.  It  opens  with  a  chapter  that 
summarizes  state-of-the-art  in  wastewater  reuse; 
chapters  presenting  details  of  each  major  area  of 
activity  follow.  Readers  interested  in  an  overview 
only  will  find  the  introductory  chapter  an  excellent 
primer  on  wastewater  reuse.  Engineering  design, 
plant  performance,  detailed  data  on  trace  organics, 
and  the  results  of  viral  and  microbial  analyses  are 
presented,  along  with  the  legal  and  institutional 
constraints  associated  with  wastewater  reuse.  The 
entire  field  of  wastewater  reuse  is  discussed,  in- 
cluding potable  reuse.  Social  and  esthetic  aspects 
of  wastewater  reuse  are  considered,  and  detail  is 
devoted  to  health  and  safety  considerations  in 
wastewater  reuse.  An  analysis  of  risks  associated 
with  potable  reuse  of  wastewater  is  also  presented. 
(See  W88-00165  thru  W88-O0195)  (Author's  ab- 
stract) 
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The  history  of  wastewater  reclamation  for  human 
consumption  is  very  limited,  and  information  has 
been  accumulated  for  only  a  few  years.  This  paper 
provides  an  overview  of  various  aspects  of  the 
reuse  of  wastewater.  The  applications  for  re- 
claimed wastewater  include  irrigation,  industrial 
(including  cooling  water,  wash  water  and  boiler 
feed),  recreational  impoundments,  groundwater  re- 
charge, groundwater  protection  (injection  to  pre- 
vent salt  water  intrusion),  oil  field  repressurization, 
fire  protection,  refuse  compaction  and  soil  com- 
paction. The  wastewater  reclamation  processes  dis- 
cussed in  the  chapter  include  nitrogen  removal, 
solids-contact  treatment  and  phosphorous  removal, 


granular  media  filtration,  activated  carbon  adsorp- 
tion, biological  activated  carbon,  microscreening, 
membrane  processes,  ion  exchange,  distillation, 
foam  separation,  chemical  oxidation  and  disinfec- 
tion. Several  of  these  processes  have  been  com- 
bined to  form  systems  that  produce  an  end  product 
suitable  for  uses  ranging  from  irrigation  to  human 
consumption.  (See  also  W88-00137)  (Halterman- 
PTT) 
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Wastewater  reuse  has  been  practiced  in  one  form 
or  another  for  countless  years  in  the  United  States, 
and  probably  in  every  other  country  in  the  world. 
This  paper  presents  an  overview  and  critical  as- 
sessment of  wastewater  reuse,  focusing  not  only  on 
present  wastewater  treatment  technology,  but  also 
on  future  potentials  for  reuse.  Primary  treatment, 
activated  sludge,  trickling  filters,  filtration  follow- 
ing biological  secondary  treatment,  coagulation- 
sedimentation  (lime  addition),  and  activated  carbon 
adsorption  processes  are  discussed.  Some  of  the 
more  recent  advances  in  ion  exchange,  groundwat- 
er recharge  by  infiltration-percolation  basins,  nutri- 
ent removal,  and  reverse  osmosis  are  also  outlined. 
The  potential  exists  for  increased  reuse  of 
wastewater  in  fields  of  agricultural  irrigation,  land- 
scape irrigation,  steam  electricity  generation,  and 
industrial  cooling.  Some  of  the  sources  of  treated 
wastewater  which  will  be  available  for  reuse  in- 
clude secondary  effluents  from  municipal 
wastewater  treatment  plants,  industrial  discharges 
treated  by  best  available  technology,  discharges 
from  steam  electric  plants  and  discharges  from  fish 
hatcheries.  (See  also  W88-00164)  (Halterman-PTT) 
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Both  reuse  and  recycling  of  wastewater  are  expect- 
ed to  increase  dramatically  in  the  future  as  new 
water  resources  become  increasingly  scarce  and 
expensive  to  develop,  and  as  groundwater  is  being 
depleted.  This  paper  considers  the  deliberate  or 
direct  reuse  of  wastewater,  which  presently 
amounts  to  940  million  cu  m/yr  in  the  United 
States.  Of  this,  580  million  cu  m  are  for  irrigation, 
300  million  cu  m  are  for  industrial  use,  47  million 
cu  m  are  for  groundwater  recharge,  and  14  million 
cu  m  are  for  recreation,  fish  and  wildlife.  To  this  is 
added  the  incidental  reuse  of  wastewater  from 
streams  and  lakes  that  receive  sewage  or  other 
wastewaters.  Direct  reuse  of  wastewater  is  prac- 
ticed most  in  arid  areas  and  other  regions  where 
population  growth  and  industrial  activity  are  limit- 
ed by  available  water  resources.  Public  health  and 
agronomic  aspects  of  irrigation  with  reused  water 
are  detailed.  Futhermore,  various  aspects  of 
groundwater  reuse,  unique  to  arid  areas,  are  dis- 
cussed. (See  also  W88-O0164)  (Halterman-PTT) 
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Men  plus  machines  and  their  environment  com- 
prise the  man/machine  system.  The  goal  of  human 
factors  engineering  (HFE)  is  minimization  of 
system  failures  caused  by  inappropriate  man/ma- 
chine interactions.  This  paper  provides  a  simplified 
introduction  to  the  discipline  of  HFE,  and  de- 
scribes a  case  study  in  which  the  end-item  design 
wd  performance  of  a  project  would  suffer  in  ex- 
plicit hardware  and  software  accommodations 
were  not  made  for  the  persons  expected  to  operate 
the  system.  Engineers  confronted  with  the  problem 
3f  designing  complex  reuse  systems  to  be  operated 
i>y  minimally  trained  people  can  benefit  from 
HFE.  Three  major  areas  of  HFE  are  discussed. 
First,  '  anthropometric  machine  design',  the  study 
)f  human  body  measurements,  is  presented.  This 
irea  simply  ensures  that  the  operator  can  reach 
ind  turn  all  dials,  knobs  and  levers.  Second,  'out- 
ude-in  system  design'  permits  the  operator  to  come 
irst  as  the  priority  subsystem,  thus  allowing  for 
variation  in  operator  capability  to  acquire,  synthe- 
ize  and  evaluate  information.  Third,  'operator  job 
lesign'  is  the  link  between  man/machine  interfac- 
ng  with  the  operating  system  and  man/organiza- 
ion  interfacing  with  the  management  structure. 
See  also  W88-00164)  (Halterman-PTT) 
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["he  earliest  potable  reuse  practices  were  generally 
ostered  by  an  acute  water  "resource  problem  relat- 
d  to  severe  drought  conditions  which  limited  the 
vailable  options  for  water  supply  sources.  How- 
ver,  more  recent  potable  reuse  projects  have  not 
fccessarily  been  responsive  to  emergencies,  and 
ave  included  rather  thorough  and  extensive  plan- 
ing. In  these  cases  a  course  involving  potable 
euse  has  been  pursued  only  after  considering 
wny  alternatives  for  dealing  with  a  long-term 
yater  supply  situation.  This  paper  discusses  moti- 
ations  for  potable  water  reuse,  factors  which  limit 
ae  implementation  of  potable  eater  reuse,  and 
resents  some  ideas  on  planning  for  future  potable 
euse.  Since  no  water  quality  standards  exist  for 
otable  water  reuse,  more  stringent  standards  must 
e  developed.  Two  plans  are  presented  which  will 
elp  address  the  suitability  of  renovated  water  for 
otable  reuse:  one,  conduct  in-depth  toxicological 
nd  epidemiological  studies  to  identify  problems 
nd  help  develop  standards;  and  two,  provide  ren- 
vation  treatment  capabilities  that  would  remove 
U  contaminants.  (Halterman-PTT) 
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r  it  is  assumed  that  recycled  water  will  not  be 
mployed  for  potable  uses,  a  separate  distribution 
«tem  will  be  necessary  for  supplying  water  for 
on-potable  uses.  In  fact,  dual  supply  systems,  (in 
'hich  two  qualities  of  water,  potable  and  non- 
stable, would  be  supplied  to  consumers  through 
!parate  distribution  systems)  would  be  a  necessary 
ature  of  water  management  in  areas  where 
'astewater  reuse  will  be  considered.  Dual  water 
»Pply  can  also  be  adopted  in  cases  where  raw 


water  source  quality  is  poor  and  has  high  organic, 
heavy  metal,  and  total  dissolved  solids  content. 
The  cost  of  removing  these  materials  is  high,  and 
dual  supply  systems  may  be  economically  viable 
over  the  conventional  systems.  A  dual  water 
supply  should  be  an  essential  consideration  in  a 
long-term  water  management  plan  for  a  city  or 
region  considering  conservation  and  optimum  uses 
of  water.  This  paper  presents  data  on  capital  costs 
of  programs,  as  well  as  discussions  of  pertinent 
regulations  and  guidelines,  and  various  models  of 
dual  supply  systems.  (See  also  W88-00164)  (Halter- 
man-PTT) 
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Membrane  processes  have  been  employed  success- 
fully by  industry  and  municipalities  to  remove 
dissolved  inorganic  and  organic  compounds.  Mem- 
brane processes  used  in  water  and  wastewater  sys- 
tems are  reverse  osmosis,  ultrafiltration,  and  elec- 
trodialysis.  When  a  solution  of  a  solute  is  separated 
from  pure  solvent  by  a  semipermeable  membrane 
which  allows  the  flow  of  solvent,  but  not  solute, 
osmosis  occurs.  The  concentration  of  solvent  mol- 
ecules in  the  solute  solution  is  less  than  in  the  pure 
solvent.  The  system  will  compensate  for  this  differ- 
ence by  net  transport  of  solvent  across  the  mem- 
brane into  the  solute  solution  until  the  concentra- 
tion of  the  solvent  is  equal  on  both  sides  of  the 
membrane.  An  increase  in  the  pressure  above  the 
osmotic  pressure  on  the  concentrated  solute  side  of 
the  membrane  will  reverse  the  flow  of  the  solvent 
through  the  membrane  from  the  concentrated 
solute  to  the  dilute  solution.  Cellulose-acetate  and 
polyamide  membranes  are  generally  deployed  in  a 
variety  of  possible  modules,  including  'plate-and- 
frame',  'spiral  wound',  'tubular,  and  'hollow  fiber'. 
Several  case-studies  are  presented  as  examples  of 
reverse  osmosis  successfully  utilized  in  water  reuse 
systems.  (See  also  W88-00137)  (Halterman-PTT) 
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The  subject  of  direct  water  reuse  has  traditionally 
been  very  controversial.  As  long  as  there  is  enough 
natural  water  in  a  local  area  to  meet  its  demand, 
there  is  no  need  to  practice  such  reuse.  However, 
in  some  arid  or  semi-arid  areas,  or  in  some  island 
countries  in  the  world,  direct  water  reuse  is  often 
more  economical  than  desalination  of  salt  water. 
Under  such  circumstances,  serious  consideration 
must  be  given  to  direct  water  reuse.  The  author  of 
this  paper  contends  that  the  public  today  is  not 
psychologically  ready  to  accept  such  a  reuse.  Cur- 
rently available  treatment  technology  appears  to 
produce  effluents  of  sufficiently  high  quality  that 
they  are  more  or  less  harmless  to  drink  despite 
some  uncertainties  that  no  one  really  can  know  for 
sure.  At  present,  the  public  psychological  barrier 
outweights  the  technical  credibility  toward  the 
reuse  application;  thus,  a  professional  'public  rela- 
tions' campaign  is  needed.  The  use  of  a  receiving 
stream  to  serve  as  a  natural  barrier  to  give  a  first 
warning  sign  of  any  potential  toxicity  in  the  public 
water  supply  would  be  a  means  of  safeguarding 
public  health.  (See  also  W88-00164)  (Halterman- 
PTT) 
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Renovation  of  wastewater  for  beneficial  use  has 
been  practiced  in  many  parts  of  the  world  for 
many  years.  In  highly  industrialized  nations,  there 
are  growing  problems  of  providing  adequate  water 
supply  and  municipal  and  industrial  wastewater 
disposal.  In  the  United  States,  between  now  and 
the  year  2000,  freshwater  withdrawals  are  expect- 
ed to  drop  from  356.3  to  330.9  billion  gallons  per 
day  (bdg);  wastewater  recycling  by  industry  is 
expected  to  rise  from  386.7  to  865.5  bgd;  and 
municipal  wastewater  reuse  is  expected  to  rise 
from  2.1  to  4.8  bgd.  The  major  categories  for 
which  recycled  wastewater  is  used  include  steam 
electric  generation,  manufacturing  industries,  min- 
eral industries,  and  municipal  needs.  Special  atten- 
tion is  directed  to  the  planning  methodology,  cate- 
gories of  wastewater  reclamation  and  reuse,  and 
constraints  to  wastewater  reclamation  and  reuse. 
(See  also  W88-00164)  (Halterman-PTT) 
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The  United  States  enjoys  one  of  the  safest  water 
supplies  in  the  world.  Any  suggestion  to  compro- 
mise this  safety  by  increased  recycling  of 
wastewater  must  be  viewed  with  suspicion.  How- 
ever, as  unpolluted  water  resources  become 
scarcer,  the  risks  of  disease  transmission  must  be 
weighed  against  the  risk  of  having  no  water.  The 
conclusions  drawn  from  the  studies  presented  in 
this  paper  included:  any  effort  to  control  infectious 
disease  will  probably  reduce  the  risk.  However, 
not  all  control  measures  have  the  same  effect. 
Those  occuring  nearest  the  source  will  have  the 
greatest  effect.  Obviously,  eliminating  the  source 
will  eliminate  risk  completely.  While  it  may  not  be 
possible  to  reduce  risks  to  zero,  the  engineer 
should  calculate  risks  as  objectively  and  complete- 
ly as  possible  with  the  goal  of  minimizing  the  over- 
all risks  as  much  as  possible.  Finally,  a  good  design 
should  include  safeguards,  especially  disinfection 
capable  of  inactivating  viruses  and  protozoan 
cysts.  (Halterman-PTT) 
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As  discharge  regulations  become  more  stringent 
and  our  water  resources  become  more  limited, 
water  reuse  using  high  level  sophisticated 
wastewater  treatment  technology  to  augment  our 
domestic  water  supplies  is  becoming  increasingly 
important.  The  most  important  aspect  of  the  treat- 
ment process  to  control  will  definitely  be  the  disin- 
fection process.  Although  chlorination  is  a  very 
effective  and  acceptable  means  of  disinfection,  ben- 
eficial uses  of  the  waters  for  reuse  may  be  limited 
unless  costly  techniques  for  further  purification  are 
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used.  If  ozonation  is  to  be  used,  extensive  research 
on  the  area  of  reaction  products  and  health  effects 
must  be  conducted.  Although  ultraviolet  radiation 
has  excellent  disinfection  qualities  on  good  quality 
water,  the  reliability  of  ultraviolet  treatment  as  a 
wastewater  disinfection  process  does  not  look 
promising  for  treatment  of  wastewater  for  reuse. 
The  main  disadvantages  of  chlorine  dioxide  are  its 
high  cost  and  unknown  health  hazards.  Clearly, 
extensive  research  is  required  to  fully  develop  the 
technology  required  to  reuse  wastewater  for 
human  consumption.  (See  also  W88-00164)  (Hal- 
terman-PTT) 
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Wastewater  aquaculture  is  a  relatively  new  field  in 
the  United  States,  but  it  has  a  large  potential  for 
application  to  environmental  problems.  This  paper 
focuses  on  aquatic  plants,  natural  and  artificial 
wetlands,  aquatic  invertebrates,  finfish,  and  highly 
structured  or  integrated  systems.  Technology  de- 
velopment in  connection  with  natural  processes  to 
treat  municipal  wastewater  has  been  substantial 
during  recent  years.  This  development  is  consistent 
with  new  national  attitudes  which  are  oriented 
beyond  resource  utilization  and  environmental  pro- 
tection to  the  broader  concepts  of  resource  recy- 
cling and  environmental  enhancement.  Wastewater 
treatment  processes  using  water  hyacinth,  natural 
and  artifical  wetlands,  and  finfish  are  in  various 
stages  of  development.  Due  to  treatment  effective- 
ness and  the  potential  for  cost  and  energy  savings, 
aquacultural  processes  are  being  considered  by  at 
least  30  municipalities  in  the  United  States.  In  view 
of  the  encouraging  results  of  previous  research  in 
this  area,  research  efforts  should  be  expanded  m 
the  future.  (See  also  W88-00164)  (Halterman-PTT) 
W88-00179 

MICHIGAN  WETLAND  WASTEWATER  TER- 
TIARY TREATMENT  SYSTEMS, 

Williams  and  Works,  Grand  Rapids,  MI. 

J.  C.  Sutherland. 

IN-  Water  Reuse,  Ann  Arbor  Science,  Ann  Arbor, 

MI,  1982.  p  369-378,  5  fig,  11  ref. 

Descriptors:  'Water  reuse,  'Wastewater, 
•Wastewater  treatment,  'Wetlands,  Wastewater  ir- 
rigation, Wastewater  management,  Land  disposal, 
Michigan,  Tertiary  wastewater  treatment. 

Between  Michigan's  larger  cities  and  her  uninha- 
bited forest  and  waterlands  lie  several  hundred 
well-established  communities  with  populations 
ranging  from  fewer  than  100  to  more  than  1000. 
With  such  communities,  potable  water  is  provided 
either  by  household  wells  or  community  wells 
through  a  public  distribution  system.  Methods  of 
managing  sanitary  wastewater  from  these  towns 
have  been  evolving  since  the  early  1960s.  Because 
of  the  high  cost  of  conventional  treatment,  Michi- 
gan's small  communities  have  been  increasingly 
served  by  stabilization  ponds  and  upland  irrigation 
systems  in  response  to  phosphorous  and  nitrogen 
removal  requirements.  This  paper  details  many 
aspects  of  the  Vermontville  pond  and  irrigation 
system  and  the  Houghton  Lake  area  treatment 
facility,  both  of  which  utilize  wetlands  for  tertiary 
treatment  systems.  The  expansion  of  this  program 
in  other  areas  is  strongly  recommended  by  the 
author.  (See  also  W88-00164)  (Halterman-PTT) 
W88-O0180 


search. 

D.  B.  George. 

IN-  Water  Reuse,  Ann  Arbor  Science,  Ann  Arbor, 

MI,  1982.  p  379-417,  17  fig,  6  tab,  72  ref. 

Descriptors:  'Water  reuse,  •Wastewater,  •Aqua- 
culture,  Wastewater  treatment,  Ammonia,  Nitrite, 
Toxicity,  Model  studies,  Nitrification. 

The  optimization  of  fish  production  has  been  the 
goal  of  fish  culturists  since  the  inception  of  the 
science  of  aquaculture.  Good  water,  food  and  ap- 
propriate water  temperature  are  prime  requisites 
for  achieving  this  goal.  The  cost  of  providing  good 
water,  however,  is  becoming  the  primary  problem 
of  fish  culturists.  Water  pretreatment  capital  and 
operating  costs  can  be  reduced  substantially  by 
reducing  the  volume  of  water  to  be  treated.  This 
reduction  can  be  accomplished  through  water 
reuse  systems.  The  waste  product  of  most  concern 
to  fish  culturists  is  ammonia  because  of  its  toxic 
effect  at  very  low  concentrations.  For  reuse  facili- 
ties, biological  nitrification  is  considered  to  be  the 
most  practical  and  economical  method  of  ammonia 
removal.  This  paper  reviews  the  nitrification  proc- 
ess and  the  ammonia  and  nitrite  toxicity  to  fish, 
then  continues  to  describe  in  detail  design  criteria 
for  successfully  reusing  wastewater  for  freshwater 
fish  culture.  (See  also  W88-00164)  (Halterman- 
PTT) 
W88-O0181 


FRESHWATER      FISH      CULTURE     WATER 
REUSE  SYSTEMS, 

Lubbock  Christian  Coll.,  TX.  Inst,  of  Water  Re- 


PISCICULTURE  IN  WASTEWATER, 

Arkansas  Game  and  Fish  Commission,  Lonoke. 
S.  Henderson. 

IN:  Water  Reuse,  Ann  Arbor  Science,  Ann  Arbor, 
MI,  1982.  p  419-428,  20  ref. 

Descriptors:  *Water  reuse,  *Wastewater  treatment, 
Waste  recovery,  Wastewater,  Aquaculture,  Fish 
farming,  Fish  ponds,  Salmon,  Channel  catfish,  Chi- 
nese carp. 

Pisciculture  in  wastewater  still  remains  largely 
conceptual  from  practical  standpoint.  The  fish  cul- 
ture method  that  appears  to  be  the  most  promising 
for  wastewater  reuse  is  pond  culture.  This  paper 
discusses  current  and  recent  research  on  the  cul- 
ture of  salmon,  channel  catfish,  baitfish  and  Chi- 
nese carp.  In  present-day  freshwater  pond  aquacul- 
ture, the  greatest  overhead  costs  are  land,  feed, 
fertilizer  and  water.  By  utilizing  a  system  of 
wastewater  aquaculture,  these  costs  would  be  born 
by  the  primary  function  of  water  treatment.  Based 
on  this  assumption,  one  study  realized  a  net  profit 
of  2.3  cents/1000  gal  wastewater  passing  through 
the  plant  from  the  sale  of  food  fish  and  baitfish. 
Several  other  possibilities  for  fish  culture  in 
wastewater  were  also  discussed.  Among  these 
were  the  use  of  cannery  wastes  because  there  is  no 
need  to  remove  toxins,  and  heated  effluents  be- 
cause the  hot  water  could  be  mixed  with  other 
water  as  a  means  of  temperature  control.  (See  also 
W88-00164)  (Halterman-PTT) 
W88-00182 

WASTEWATER  RECLAMATION  AND  REUSE 
AT  MILITARY  INSTALLATIONS, 

SCS  Engineers,  Inc.,  Long  Beach,  CA. 

C.  J.  Schmidt,  M.  Gilbert,  E.  V.  Clements,  and  S. 

P.  Shelton. 

IN:  Water  Reuse,  Ann  Arbor  Science,  Ann  Arbor, 

MI,  1982.  p  465-483,  5  fig,4  tab,  3  ref. 

Descriptors:  *Water  reuse,  •Wastewater  treatment, 
•Wastewater  management,  Waste  management, 
Wastewater,  Waste  recovery,  Wastewater  renova- 
tion. 

Military  bases  are  often  excellent  candidates  for 
on-site  wastewater  reclamation  and  reuse  for  many 
reasons.  A  large  percentage  of  the  freshwater 
supply  is  used  for  nonpotable  purposes;  there  is 
often  relatively  close  proximity  of  wastewater 
sources  to  potential  water  uses;  there  are  usually 
well-controlled  areas  where  public  access  can  be 
limited  and  health  risks  minimized;  military  bases 
often  have  the  capability  to  implement  reuse  sys- 
tems quickly.  Some  of  the  activities  that  have  an 
excellent  potential  for  reuse  are  sewage  and  indus- 
trial  wastewater   treatment   plants,   irrigated   golf 


courses  and  landscapes,  large  cooling  towers,  plat- 
ing shops,  wash  racks,  and  steam  cleaning  facilities 
and  other  large  industrial  water  users.  Some  posi- 
tive factors  for  reuse  are  water  supply  shortages  or 
high  costs,  permit  requirements  for  discharging 
wastewater,  arid  climate  and  absence  of  legal/ 
institutional  constraints  to  reuse.  Some  negative 
factors  for  reuse  include  an  ample  water  supply, 
absence  of  irrigation  potential,  and  lack  of  enthusi- 
asm for  reuse  among  key  personnel.  Several  reuse 
schemes  are  presented.  (See  also  W88-O0164)  (Hal- 
terman-PTT) 
W88-00183 


MUNICD7AL  WASTEWATER  REUSE  IN 
POWER  PLANT  COOLING  SYSTEMS, 

Water  Purification   Associates,   Cambridge,   MA. 
D.  J.  Goldstein,  and  J.  G.  Casana. 
IN:  Water  Reuse,  Ann  Arbor  Science,  Ann  Arbor, 
MI,  1982.  p  431-464,  6  fig,  10  tab,  53  ref. 

Descriptors:  ♦Water  reuse,  *Wastewater  treatment, 
•Wastewater  management,  Wastewater,  Power 
plants,  Cooling  water,  Water  cooling,  Waste  man- 
agement. 

Maintaining  an  adequate  water  supply  is  becoming 
an  increasingly  difficult  problem  in  many  areas  of 
the  United  States.  The  high  cooling  water  require- 
ment for  electric  power  generation  suggests  the 
use  of  alternative  water  sources  for  cooling  pur- 
poses. Several  electric  power  plants  in  the  south- 
western United  States  are  currently  using  sewage 
water  for  cooling.  This  paper  discusses  some  of  the 
aspects  of  this  application  and  evaluates  design 
procedures,  using  the  electric  power  industry  for 
illustrative  purposes.  Conclusions  gained  from  cur- 
rent practice  include:  calcium  phosphate  scale  can 
be  controlled  by  acid  addition,  ammonia  is  not  a 
problem,  and  slime  can  be  controlled  by  chlorina- 
tion.  (See  also  W88-O0164)  (Halterman-PTT) 
W88-O0184 


SEAWATER    INTRUSION    CONTROL    WITH 
WASTEWATER, 

Ventura  Regional  County  Sanitation  District,  CA. 
For  primary  bibliographic  entry  see  Field  4B. 
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PROBLEMS    OF   WATER   REUSE   IN    COKE 
PRODUCTION, 

Carnegie-Mellon  Univ.,  Pittsburgh,  PA. 

R.  G.  Luthy. 

IN:  Water  Reuse,  Ann  Arbor  Science,  Ann  Arbor, 

MI,  1982.  p  501-520,  2  fig,  5  tab,  44  ref. 

Descriptors:     'Water     reuse,     *Steel     industry, 
•Wastewater,  Wastewater  management, 

Wastewater    renovation,    Wastewater    treatment, 
Waste  management,  Industrial  plants. 

The  high  salt  content  of  coke  plant  wastewater 
restricts  its  reuse  in  other  process  units  in  an  inte- 
grated steel  plant,  unless  demineralization  is  con- 
ducted. Technologies  to  achieve  demineralization 
of  coke  plant  effluents  are  not  proven,  although 
reverse  osmosis  offers  the  best  possibility  of  the 
basis  of  experience  in  related  industries.  Deminera- 
lization of  coke  plant  wastewater  will  be  expen- 
sive, and  it  may  be  argued  that  those  expenditures 
are  not  justified  for  eastern  iron  and  steel  facilities 
where  there  are  no  severe  water  shortages.  One 
form  of  reuse,  which  would  also  dispose  of  coke 
plant  wastewater,  is  the  quenching  of  hot  incandes- 
cent coke.  However,  the  impact  of  this  process  or 
land,  water  and  air,  collectively,  must  be  consid- 
ered. Such  considerations  made  so  far  indicate  thai 
the  selection  of  appropriate  technologies  must  no; 
emphasize  a  single  medium  (air,  land,  or  water 
regulation  and  solution.  Previous  analyses  and  ex- 
perience in  Germany  suggest  that  the  best  environ 
mental  management  strategy  may  entail  a  moder 
ate  degree  of  wastewater  treatment  witl 
wastewater  disposal  by  quenching.  (Halterman 
PTT) 
W88-00186 
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INDUSTRIAL     REUSE     OF     WASTEWATER: 
QUANTITY,  QUALITY  AND  COST, 

Montgomery  (James  M.),  Inc.,  Pasadena,  CA. 
G.  P.  Treweek. 

IN:  Water  Reuse,  Ann  Arbor  Science,  Ann  Arbor, 
MI,  1982.  p  521-548,  3  fig,  8  tab,  8  ref. 

Descriptors:    'Water    reuse,    •Industrial    plants, 
•Wastewater,  'Wastewater  management, 

Wastewater    renovation,    Wastewater    treatment, 
Waste  management,  Waste  recovery. 

Industrial  reuse  of  wastewater  offers  several  dis- 
tinct advantages,  compared  to  other  uses  such  as 
agricultural  irrigation  or  groundwater  injection. 
For  instance,  the  point  of  application  is  often  locat- 
ed near  the  source  of  supply;  the  water  quality 
requirements  of  major  industrial  applications  can 
often  be  met  by  a  well-treated  secondary  effluent 
with  some  internal  chemical  addition  to  minimize 
scaling,  corrosion,  fouling  and  biological  growth. 
Raw  wastewater  is  unsuitable  for  most  industrial 
uses,  primarily  because  of  organic  contamination; 
however,  primary  and  secondary  treatment  reduce 
organics  to  a  suitable  level.  The  reuse  of  reclaimed 
wastewater  does  not,  however,  represent  a  new 
low-cost  alternative  to  freshwater  withdrawal  or 
recycling.  If  additional  freshwater  resources  are 
available  for  development  or  in-house  recycling 
can  be  practiced,  then  either  of  these  alternatives 
will  be  lower  in  cost  than  reuse  of  wastewater. 
Therefore,  reclamation  and  reuse  can  only  be  justi- 
fied if  freshwater  is  scarce,  if  reuse  is  the  most  cost 
effective  means  of  effluent  disposal,  or  if  public 
policy  mandates  reuse  to  conserve  high-quality 
freshwater  supplies.  (Halterman-PTT) 
W88-00187 


INTERNATIONAL  DEVELOPMENTS  AND 
TRENDS  IN  WATER  REUSE, 

Utah  Water  Research  Lab.,  Logan. 

J.  Messer. 

IN:  Water  Reuse,  Ann  Arbor  Science,  Ann  Arbor, 

MI,  1982.  p  549-576,  8  fig,  7  tab,  38  ref. 

Descriptors:  'Water  reuse,  'Wastewater  manage- 
ment, *Wastewater  treatment,  *Wastewater,  Waste 
management,  Wastewater  irrigation,  Israel,  United 
Kingdom,  Japan,  Australia,  India,  Canada,  Saudi 
Arabia,  Virgin  Islands,  Indonesia,  Hong  Kong. 

Because  of  the  diverse  needs  for  water  reuse  tech- 
nologies among  different  countries,  the  solutions 
become  characteristic,  or  even  unique.  In  water- 
rich,  but  heavily  industrialized  areas  such  as  the 
low  Rhine  and  Thames  River  Basins,  problems  are 
predominantly  associated  with  heavy  reuse  cycles. 
Indirect  reuse  factors  have  already  reached  22% 
and  13%  in  these  basins,  respectively.  In  arid  re- 
gions, oceanic  islands  and  arctic  settlements,  devel- 
opment of  freshwater  sources  difficult  and  expen- 
sive. Reuse  m  these  areas  is  often  more  economical 
than  the  desalination  of  marine  waters.  In  many 
semi-arid  and  agricultural  communities,  the  appli- 
cation of  wastewater  to  irrigated  agriculture  repre- 
sents a  means  of  simultaneously  disposing  of  a 
pollutant  while  increasing  productivity.  The  rela- 
tive trade-offs  between  increased  nutritional  status 
and  increased  disease  transmission  appears  to  be 
largely  unknown.  While  water  reuse  cannot  re- 
place conservation  and  development  of  new  sur- 
face and  groundwater  resources,  the  author  of  the 
paper  believes  it  can  help  improve  the  quality  of 
ufe  and  the  global  environment.  (See  also  W88- 
00164)  (Halterman-PTT) 
W88-00188 


rc^HWATER  *EUSE  IN  THE  FOOD  PROC- 
ESSING INDUSTRY, 

Esvelt  Environmental  Engineering,  Spokane,  WA 
L.  A.  Esvelt. 

ui  ^ater  Reuse>  Ann  Arbor  Science,  Ann  Arbor, 
MI,  1982.  p  577-599,  4  fig,  18  ref. 

Descriptors:  'Water  reuse,  'Food  processing  in- 
dustry, 'Food  processing  wastes,  Wastewater  man- 
agement, Wastewater,  Wastewater  renovation, 
Legal  aspects,  Regulations. 

Regulations  in  the  United  States  call  for  a  water 
supply  of  'adequate'  quality  and  quantity  in  all 


food  processing  plants.  Consequently,  reuse  of  re- 
claimed wastewater  in  the  food  industry  has  not 
been  implemented  to  a  great  extent  in  the  United 
States  to  date.  The  two  wastewater  reclamation 
and  reuse  projects  in  demonstration  phases  in  this 
country  are  being  monitored  closely  by  the  EPA 
Health  Effects  Research  Laboratory,  the  FDA, 
and  the  USDA.  These  projects  are  extensively 
monitoring  reclaimed  water  quality  on  a  long-term 
basis  for  priority  pollutants  such  as  heavy  metals, 
pesticides,  halogenated  organics  and  microbiologi- 
cal quality.  One  of  the  plants  processes  high-acid 
fruits  and  the  other  processes  poultry.  The  treat- 
ment technology  for  reclaiming  food  processing 
plant  effluents  for  reuse  will  probably  consist  of 
conventional  processes.  If  this  is  acceptable,  the 
likelihood  of  implementation  industry-wide  is 
much  higher  than  if  more  advanced  technology, 
like  reverse  osmosis,  is  required.  Recognition  that 
only  a  small  quantity  of  reuse  water  will  actually 
be  consumed  should  be  a  consideration  when  de- 
termining the  acceptance  of  reclamation  and  reuse 
of  wastewater  in  the  food  industry.  Presently,  the 
regulatory  agencies  and  the  food  processing  indus- 
try are  jointly  considering  the  criteria  under  which 
reclaimed  effluents  may  be  used  in  food  processing 
plants.  (Halterman-PTT) 
W88-00189 


VIRUS  UPTAKE  BY  MINERALS  AND  SOILS, 

New  York  State  Dept.  of  Health,  Albany.  Div.  of 

Labs,  and  Research. 

For  primary  bibliographic  entry  see  Field  5B 
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VIRUS  REMOVAL  WITH  LAND  FILTRATION, 

Agricultural    Research    Service,     Phoenix,    AZ. 

Water  Conservation  Lab. 

J.  C.  Lance,  and  C.  P.  Gerba. 

IN:  Water  Reuse,  Ann  Arbor  Science,  Ann  Arbor 

MI,  1982.  p  641-660,  5  tab,  58  ref. 

Descriptors:  'Water  reuse,  'Wastewater  manage- 
ment,       'Viruses,        Wastewater        renovation, 
Wastewater      treatment,      Waste 
Wastewater,  Wastewater  disposal. 


management, 


Since  more  than  100  types  of  viruses  are  found  in 
sewage  water,  virus  removal  is  an  important  con- 
sideration in  determining  the  best  use  for 
wastewater  and  the  amount  of  treatment  needed 
before  various  kinds  of  wastewater  reuse  can  be 
implemented.  Laboratory  studies  have  shown  that 
increased  ionic  composition  of  suspending  solution 
greatly  increases  virus  adsorption  and  that  viruses 
can  be  desorbed  by  distilled  water.  Batch  studies 
have  shown  how  some  factors,  such  as  ionic 
strength  of  the  solution  and  interference  by  organ- 
ic compounds,  affect  virus  adsorption.  However, 
quantitative  predictions  have  not  been  possible 
using  batch  studies.  Soil  column  work  has  been 
more  useful  for  quantitative  data  gathering.  Indica- 
tions are  that  1.0  m  of  travel  through  soil  with  an 
infiltration  rate  of  less  than  1  m/day  is  needed  for  a 
2-log  reduction  in  virus  concentration  and  about 
2.5  m  travel  is  needed  for  a  4-  or  5-log  reduction. 
In  general,  if  land  treatment  systems  are  carefully 
designed  and  managed,  they  will  produce  high 
quality  renovated  water  that  can  be  reused  for  a 
variety  of  purposes.  (See  also  W88-00164)  (Halter- 
man-PTT) 
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AUTOMATED  WATER-QUALITY  MONITOR- 
ING, 

National  Aeronautics  and  Space  Administration, 
Moffett  Field,  CA.  Ames  Research  Center. 
For  primary  bibliographic  entry  see  Field  5A. 
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CONCENTRATION  OF  VIRUSES  FROM 
AQUEOUS  ENVIRONMENTS:  A  REVIEW  OF 
THE  METHODOLOGY, 

Rensselaer  Polytechnic  Inst.,  Troy,  NY.  Dept.  of 

Chemical  and  Environmental  Engineering. 

G.  Belfort,  and  D.  M.  Dziewulski. 

IN:  Water  Reuse,  Ann  Arbor  Science,  Ann  Arbor, 

MI,  1982.  p  679-750,  5  fig,  1 1  tab,  168  ref. 


Descriptors:  'Water  reuse,  'Wastewater  treatment, 
'Virus,  Wastewater,  Wastewater  management, 
Wastewater  analysis,  Wastewater  renovation, 
Waste  management,  Municipal  wastewater. 

This  paper  reviews  information  pertaining  to  the 
concentration  of  viruses  from  aqueous  environ- 
ments. The  ideal  technique  must  be  relatively 
simple,  rapid,  inexpensive,  efficient,  able  to  handle 
large  volumes  of  water  without  regard  to  the  qual- 
ity of  the  water,  and  it  must  be  consistently  able  to 
detect  a  wide  variety  of  viruses  at  low  concentra- 
tions. Variations  of  filter  adsorption-elution  tech- 
niques have  been  able  to  fulfill  several  of  these 
requirements.  The  major  drawbacks  are  clogging 
and  inability  to  concentrate  all  types  of  viruses. 
Although  process  times  for  another  methodology, 
ultrafiltration,  are  longer  than  for  adsorption-elu- 
tion, advances  in  tangential  flow  hollow  fiber  ul- 
trafiltration have  made  it  possible  to  produce  per- 
meate at  rates  of  1-2  1/minute.  All  methods  suffer, 
however,  when  samples  contain  high  organic 
loads.  The  author  emphasizes  the  importance  of 
continuing  research  on  methods  that  will  improve 
the  ability  to  concentrate  viruses  from  naturally 
turbid  water  and  recover  a  wide  diversity  of  vi- 
ruses. (See  also  W88-00164)  (Halterman-PTT) 
W88-00193 


HEALTH  EFFECTS  AND  LAND  APPLICA- 
TION OF  WASTEWATER, 

Cold    Regions   Research   and    Engineering   Lab., 

Hanover,  NH. 

S.  C.  Reed. 

IN:  Water  Reuse,  Ann  Arbor  Science,  Ann  Arbor, 

MI,  1982.  p  753-781,  3  fig,  16  tab,  55  ref. 

Descriptors:  'Land  disposal,  'Water  reuse, 
'Wastewater  management,  'Public  health, 
Wastewater,  Wastewater  renovation,  Waste  man- 
agement, Waste  treatment,   Wastewater  disposal. 

Protection  of  public  health  is  the  fundamental  pur- 
pose of  waste  treatment.  This  paper  describes  the 
current  land  treatment  technology  and  considers 
whether  or  not  potential  health  risks  exist  and,  if 
so,  what  mitigating  approaches  are  possible.  The 
authors  conclusions  include:  (1)  Proper  design  and 
operation  of  land  treatment  systems  will  eliminate, 
or  control,  adverse  health  impact  from  nitrogen 
and  phosphorous,  (2)  Accumulated  phosphorous 
and  metals  in  the  soils  pose  no  hazards,  even  after 
shutdown  of  the  site,  (3)  The  potential  impacts  of 
pathogens  are  transient  in  nature  and  should  not 
increase  with  long-term  operation  of  the  site,  (4) 
Land  treatment  of  wastewater  is  a  viable  treatment 
alternative.  It  is  recommended  that  treatment  sites 
should  not  be  placed  on  perched  (closed)  ground- 
water systems  with  high  rates  of  withdrawal  and 
slow  recharge;  soil  pH  should  be  maintained  near 
neutral;  no  food  crops  which  are  to  be  eaten  raw 
should  be  grown  near  the  site;  no  dairy  animals 
should  be  permitted  in  the  area;  and  chlorine  disin- 
fection of  wastewater  prior  to  land  application 
should  be  avoided.  (See  also  W88-00164)  (Halter- 
man-PTT) 
W88-00194 


PERSISTENCE  OF  CHEMICAL  POLLUTANTS 
IN  WATER  REUSE, 

Tulane  Univ.,  New  Orleans,  LA.  School  of  Public 

Health  and  Tropical  Medicine. 

A.  J.  Englande,  and  R.  S.  Reimers. 

IN:  Water  Reuse,  Ann  Arbor  Science,  Ann  Arbor, 

MI,  1982.  p  783-819,  12  tab,  29  ref. 

Descriptors:  'Wastewater,  'Wastewater  treatment, 
'Wastewater  management,  'Water  reuse,  Chemi- 
cal analysis,  Chemical  wastes,  Industrial  wastes, 
Wastewater  analysis,  Wastewater  renovation. 

Because  the  desired  quality  of  water  for  reuse 
varies  with  anticipated  usage,  reuse  applications 
require  emphasis  on  the  removal  of  selected  physi- 
cal, chemical  and  biological  constituents  to  use- 
specific,  nonadverse  levels.  This  paper  focuses  on 
chemical  pollutants,  particularly  trace  metals  and 
trace  organics,  which  tend  to  persist  through  bio- 
logical and  physical-chemical  treatment  systems 
for  both  municipal   and   industrial   waste  waters. 


91 


Field  5— WATER  QUALITY  MANAGEMENT  AND  PROTECTION 


Group  5D — Waste  Treatment  Processes 


Chemical  parameters  found  to  consistently  exceed 
water  quality  criteria  for  intended  use  include: 
total  dissolved  solids,  ammonia  and  nitrate,  phenol, 
trace  organics,  and  specific  heavy  metals.  Various 
treatment  processes  are  discussed,  and  specific  effi- 
ciencies that  they  demonstrate,  are  described.  For 
instance,  selected  pesticides,  phenol,  and  halometh- 
ane  were  removed  fairly  readily  by  activated 
carbon  adsorption.  Reverse  osmosis  and  ammonia 
stripping  removed  organics  with  atomic  mass 
greater  than  200.  However,  biological  secondary 
treatment,  chemical  precipitation  and  flotation 
were  generally  ineffective  in  terms  of  removal  of 
selected  pesticides,  phenol  and  halomethane.  Since 
effluent  residual  levels  for  organics  are  not  well 
defined,  a  study  should  be  initiated  to  monitor 
various  industrial,  combined  and  municipal  plants 
in  order  to  ascertain  residual  levels  for  trace  organ- 
ic constituents.  (See  also  W88-00164)  (Halterman- 
PTT) 
W88-00195 


FOURTH  CONFERENCE  ON  ADVANCED 
POLLUTION  CONTROL  FOR  THE  METAL 
FINISHING  INDUSTRY. 

January  18-20,  1982,  Dutch  Inn,  Lake  Buena  Vista, 
Florida.  EPA-600/9-82-022,  Industrial  Environ- 
mental Research  Lab.  -Cincinnati,  Ohio,  Decem- 
ber 1982.  94  p.  Contract  No.  68-03-2672. 

Descriptors:  'Metal-finishing  wastes,  'Industrial 
wastes,  Metals,  Wastewater  treatment,  Physico- 
chemical  treatment,  Water  pollution,  Regulations, 
Legal  aspects,  Electrodialysis,  Electrolysis,  Elec- 
trochemistry. 

The  proceedings  of  a  conference  pertaining  to 
pollution  control  in  the  metal  plating  industry  are 
presented.  Specific  topics  covered  include  regula- 
tory issues,  sludge  teachability,  hazardous  waste 
management  technologies,  oil  wastewater  treat- 
ment, aluminum  finishing  waste  treatment,  ion- 
exchange,  acid  recovery,  electrodialysis,  and  batch 
hydrolysis  destruction  of  cyanides.  The  symposium 
was  sponsored  by  the  American  Electroplaters' 
Society  and  the  United  States  Environmental  Pro- 
tection Agency's  Nonferrous  Metals  and  Minerals 
Branch.  (See  W88-00209  thru  W88-00221)  (Halter- 
man-PTT) 
W88-00208 


STATUS  OF  EFFLUENT  GUIDELINES  FOR 
THE  METAL  FINISHING  INDUSTRY  AND 
THE  GENERAL  PRETREATMENT  REGULA- 
TIONS, 

Environmental   Protection   Agency,   Washington, 
DC.  Effluent  Guidelines  Div. 
J.  D.  Denit. 

IN:  Fourth  Conference  on  Advanced  Pollution 
Control  for  the  Metal  Finishing  Industry,  January 
18-20,  1982,  Dutch  Inn,  Lake  Buena  Vista,  Florida. 
EPA-600/9-82-022,  Industrial  Environmental  Re- 
search Lab.-Cincinnati,  Ohio,  December  1982.  p  6- 
7. 

Descriptors:  'Metal-finishing  wastes,  'Industrial 
wastes,  Metals,  Wastewater  treatment,  Physico- 
chemical  treatment,  Water  pollution,  Regulations, 
Legal  aspects,  Electrodialysis,  Electrolysis,  Elec- 
trochemistry. 

The  regulations  impacting  the  metal  finishing  in- 
dustry have  not  been  finalized  by  the  EPA;  how- 
ever, a  series  of  recommended  guidelines  are  pres- 
ently under  review.  It  is  expected  that  slight 
changes  will  be  made  during  the  review  process. 
In  developing  the  upcoming  metal  finishing  regula- 
tions, the  EPA  has  responded  to  problem  areas, 
and  made  modifications  which  will  make  these 
regulations  clearer  and  more  reasonable.  The 
major  changes  include  the  use  of  concentration 
basis  versus  production;  greater  coverage  of  total 
plant  process  wastewater  under  one  regulation; 
consideration  of  removal  which  occurs  at  the  mu- 
nicipal wastewater  treatment  facility;  and  separa- 
tion of  studies  of  job  shops  and  printed  circuit 
board  manufacturers  to  account  for  economic 
impact.  Each  of  these  major  changes  is  discussed  in 
detail,  followed  by  a  presentation  of  the  staff  rec- 
ommendations for  the  regulation.  Removal  rates, 
and  daily  maximum  and  30-day  maximum  effluent 


concentrations  for  appropriate  metals  are  listed. 
(See  also  W88-00208)  (Halterman-PTT) 
W88-00209 


DETERMINATION  OF  THE  RELATIONSHIP 
BETWEEN  PLANT  OPERATING  CONDI- 
TIONS AND  WASTEWATER  SLUDGE  LEA- 
CHABnJTY, 

Centec  Corp.,  Reston,  VA. 
A.  Procko. 

IN:  Fourth  Conference  on  Advanced  Pollution 
Control  for  the  Metal  Finishing  Industry,  January 
18-20,  1982,  Dutch  Inn,  Lake  Buena  Vista,  Florida. 
EPA-600/9-82-022,  Industrial  Environmental  Re- 
search Lab.-Cincinnati,  Ohio,  December  1982.  p 
14-20,  1  fig,  4  tab. 

Descriptors:  *Metal-finishing  wastes,  'Sludge,  'In- 
dustrial waste,  Metals,  Wastewater  treatment, 
Physicochemical  treatment,  Regulations,  Cadmi- 
um, Nickel,  Chromium,  Copper,  Zinc. 

An  investigation  of  the  primary  operating  variables 
of  treatment  systems  on  the  effluent  quality  and  the 
leachability  of  heavy  metals  from  sludges,  is  pre- 
sented. Operations  and  sludges  from  six  plants  car- 
rying on  a  wide  variety  of  planting  operations  are 
characterized.  Results  indicate  d  that  the  effluent 
quality  varied,  however.  Nickel,  cadmium,  zinc, 
chromium  and  copper  were  effectively  removed 
by  different  combinations  of  CaO,  NaOH,  and 
Na2C03.  The  sludges  from  all  the  plants  tested 
were  determined  to  be  initially  hazardous.  The 
sludge  from  only  three  of  these  plants  could  be 
made  non-hazardous.  (See  also  W88-00208)  (Hal- 
terman-PTT) 
W88-00210 


SEGREGATED  NEUTRALIZATION  FOR 
TREATMENT  OF  CONCENTRATED  ALUMI- 
NUM FINISHING  WASTES, 

Georgia  Inst,  of  Tech.,  Atlanta.  School  of  Civil 
Engineering. 

F.  M.  Saunders,  M.  Szegin,  and  J.  M.  Medero. 
IN:  Fourth  Conference  on  Advanced  Pollution 
Control  for  the  Metal  Finishing  Industry,  January 
18-20,  1982,  Dutch  Inn,  Lake  Buena  Vista,  Florida. 
EPA-600/9-82-022,  Industrial  Environmental  Re- 
search Lab.-Cincinnati,  Ohio,  December  1982.  p 
23-32,  14  fig,  3  tab,  13  ref. 

Descriptors:  'Metal-finishing  wastes,  'Industrial 
wastes,  'Metals,  Wastewater  treatment,  Alumi- 
num, Physicochemical  treatment,  Water  pollution, 
Sludge,  Sludge  drying. 

Studies  are  described  which  were  conducted  to 
evaluate  the  effects  of  segregated  treatment  tech- 
niques, neutralizing  pH,  sludge  viscosity,  tempera- 
ture, suspended  solids  concentrations,  form  time, 
and  applied  vacuum  on  the  dewatering  and  han- 
dling characteristics  of  sludges.  Major  findings  and 
conclusions  of  the  research  project  are  outlined. 
Neutralization  pH  has  a  significant  effect  on  the 
dewatering  properties  of  sludges  generated  at  80  C; 
filter  yield  first  increased  in  the  pH  range  of  5.5  to 
7.0  and  then  decreased  with  further  increase  in  pH 
to  10.  Dewatering  properties  of  hydroxide  sludges 
generated  by  segregated  neutralization  were  sig- 
nificantly better  than  those  of  sludges  generated  by 
the  conventional  methods.  A  decrease  of  86%  in 
vacuum  filter  area,  and  a  significant  decrease  in  the 
amount  of  wet  sludge  for  disposal,  were  observed 
when  the  sludge  was  generated  at  80  C  as  com- 
pared to  sludges  generated  at  room  temperature. 
(See  also  W88-00208)  (Halterman-PTT) 
W88-O0211 


DISPOSAL:  WHAT  DOES  IT  REALLY  COST, 

Aqualogic,  Inc.,  Bethany,  CT. 
D.  W.  Smith,  and  C.  H.  Roy. 
IN:  Fourth  Conference  on  Advanced  Pollution 
Control  for  the  Metal  Finishing  Industry,  January 
18-20,  1982,  Dutch  Inn,  Lake  Buena  Vista,  Florida. 
EPA-600/9-82-022,  Industrial  Environmental  Re- 
search Lab.-Cincinnati,  Ohio,  December  1982.  p 
43-48,  1  fig,  23  tab. 

Descriptors:    'Metal-finishing    wastes,    'Industrial 
wastes,   Metals,   Wastewater  treatment,   Financial 


aspects,  Conservation,  Physicochemical  treatment, 
Water  pollution,  Sludge. 

Cost  figures  for  plating  bath  make-up  costs,  togeth- 
er with  chemical  treatment  costs,  sludge  genera- 
tion rates,  and  disposal  costs,  are  presented.  The 
need  to  motivate  electroplaters  to  implement  in- 
plant  modifications  to  conserve  water  and  chemi- 
cals, minimize  sludge,  and  recover  water  and 
chemicals  by  a  variety  of  methods,  is  emphasized. 
While  some  recovery  technology  is  quite  expen- 
sive, and  possibly  rejected  on  budgetary  grounds, 
other  inexpensive  techniques  are  available.  Indif- 
ference and  lack  of  motivation  on  the  part  of  many 
platers,  which  have  inhibited  serious  consideration 
of  improvements  in  wastewater  treatment,  are  dis- 
cussed. (See  also  W88-00208)  (Halterman-PTT) 
W88-00212 


OILY  WASTEWATER  TREATMENT  BY  ELEC- 
TROCHEMICAL TECHNIQUES, 

Stanley  Works,  New  Britain,  CT. 
D.  M.  Yarema. 

IN:  Fourth  Conference  on  Advanced  Pollution 
Control  for  the  Metal  Finishing  Industry,  January 
18-20,  1982,  Dutch  Inn,  Lake  Buena  Vista,  Florida. 
EPA-600/9-82-022,  Industrial  Environmental  Re- 
search Lab.-Cincinnati,  Ohio,  December  1982.  p 
52-54,  2  ref. 

Descriptors:  'Metal-finishing  wastes,  'Industrial 
wastes,  Metals,  Wastewater  treatment,  Electro- 
chemistry, Oil  wastes,  Oily  water,  Oil  pollution, 
Physicochemical  treatment,  Water  pollution. 

A  proposed  project  to  treat  oily  wastewater  by  an 
electrochemical  technique  is  presented,  and  the 
reasons  for  the  selection  of  this  method,  and  the 
anticipated  benefits,  are  discussed.  Basic  factors 
important  in  determining  the  method  of  treatment 
included:  (1)  the  need  to  produce  treated  water  of 
a  quality  high  enough  to  meet  regulatory  require- 
ments and  for  re-use  in  industrial  washers;  (2)  the 
need  for  the  treatment  method  to  handle  a  waste 
stream  variable  in  oil  concentrations,  surfactant 
level,  and  particulate  contamination;  (3)  the  need 
for  a  fully  automated  system  requiring  a  minimum 
of  operator  attention;  and  (4)  the  need  for  a  cost- 
effective  system  with  regard  to  capitol  and  operat- 
ing expense.  Preliminary  feasibility  studies  con- 
ducted in  the  laboratory  indicated  that  an  electro- 
chemical technique  could  fulfill  most  of  the  needs 
and  remove  99%  of  the  oily  wastes.  The  method  is 
capable  of  treating  oily  wastewater  from  diverse 
machine  operations,  containing  emulsified  oils,  sur- 
factants and  a  combination  of  oils.  (See  also  W88- 
00208)  (Halterman-PTT) 
W88-O0213 


CROSS  FLOW  FILTRATION  TECHNOLOGY 
FOR  METAL  FINISHERS, 

Hydronautics,  Inc.,  Laurel,  MD. 
H.  L.  Liu,  and  J.  Blacklidge. 
IN:  Fourth  Conference  on  Advanced  Pollution 
Control  for  the  Metal  Finishing  Industry,  January 
18-20,  1982,  Dutch  Inn,  Lake  Buena  Vista,  Florida. 
EPA-600/9-82-022,  Industrial  Environmental  Re- 
search Lab.-Cincinnati,  Ohio,  December  1982.  p 
55-58,  3  fig,  2  tab,  3  ref. 

Descriptors:  'Metal-finishing  wastes,  'Industrial 
wastes,  Metals,  Wastewater  treatment,  Water  pol- 
lution, Microfiltration,  Membrane  filtration,  Ultra- 
filtration. 

The  results  of  wastewater  treatment  technology 
evaluation  programs  dealing  with  the  application 
of  a  microfiltration  system  designed  to  treat  indus- 
trial wastes  containing  heavy  metals  are  discussed. 
The  discussions  focus  on  a  lead-acid  battery  manu- 
facturing wastewater  system  and  a  system  for 
treating  electroplating  wastewater.  Results  indicate 
that  cross-flow  microfiltration  is  an  effective  treat- 
ment technology  to  serve  as  a  unit  process  in  the 
treatment  train  for  industrial  wastewaters  contain- 
ing heavy  metals.  The  precipitated  heavy  metals 
formed  by  either  caustic  addition,  as  in  the  electro- 
plating study,  or  lime  addition,  as  in  the  battery 
study,  can  be  easily  separated  from  the  wastewater 
if  the  pH  is  controlled.  The  quality  of  the  treated 
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Waste  Treatment  Processes — Group  5D 


wastewater  is  sufficient   to  permit  discharge  to 
public  waterways  or  to  local  waterworks.  (See  also 
W88-O0208)  (Halterman-PTT) 
W88-00214 


APPLICATION  OF  ION-EXCHANGE  AND 
MODIFIED  RINSING  PROCEDURES  TO  MIN- 
IMIZE TREATMENT  COSTS, 

Raytheon  Ocean  Systems  Co.,  East  Providence, 
RI. 

D.  W.  Kemp. 

IN:  Fourth  Conference  on  Advanced  Pollution 
Control  for  the  Metal  Finishing  Industry,  January 
18-20,  1982,  Dutch  Inn,  Lake  Buena  Vista,  Florida. 
EPA-600/9-82-022,  Industrial  Environmental  Re- 
search Lab. -Cincinnati,  Ohio,  December  1982.  p 
59-63,  7  fig,  2  ref. 

Descriptors:  'Metal-finishing  wastes,  'Industrial 
wastes,  Metals,  Wastewater  treatment,  Physico- 
chemical  treatment,  Water  pollution,  Gold,  Silver. 

Minimizing  the  quantity  of  process  chemicals  lost 
in  the  drag-out,  and  segregating  residual  drag-out 
loads  into  small  rinse  volumes,  that  can  be  recov- 
ered or  treated  in  batch  systems,  are  discussed  as  a 
cost-effective  system  for  the  treatment  of  metal 
finishing  wastewater.  Drag-out  control,  drag-out 
segregation,  end-of-pipe  treatment,  and  ion-ex- 
change polishing  are  outlined.  The  design  of  a 
point  source  control  system  is  presented,  with  em- 
phasis on  an  automated  line,  the  precious  metal  line 
and  the  wastewater  treatment  system.  The  discus- 
sions illustrate  that  process  controls  can  be  inte- 
grated into  a  process  line  to  maximize  recovery  of 
chemicals  and  significantly  reduce  treatment  costs. 
(See  also  W88-00208)  (Halterman-PTT) 
W88-O0215 


RECOVERY  AND  ELECTROCHEMICAL 
TECHNOLOGY, 

Allied  Metal  Finishing,  Inc.,  Baltimore,  MD. 
P.  Horelick. 

IN:  Fourth  Conference  on  Advanced  Pollution 
Control  for  the  Metal  Finishing  Industry,  January 
18-20,  1982,  Dutch  Inn,  Lake  Buena  Vista,  Florida. 
EPA-600/9-82-022,  Industrial  Environmental  Re- 
search Lab.-Cincinnati,  Ohio,  December  1982.  p 
66-69,  3  fig,  2  tab. 

Descriptors:  •Metal-finishing  wastes,  'Industrial 
wastes,  Metals,  Wastewater  treatment,  Electro- 
chemistry, Electrolysis,  Physicochemical  treat- 
ment, Water  pollution,  Cadmium. 

The  practical  aspects  of  high  surface  area  (HSA) 
electrochemical  reactor  technology  is  discussed, 
with  emphasis  on  operating  performance  and  cost 
savings.  Process  water  and  pollution  control  tech- 
niques in  use  prior  to  the  installation  of  the  HSA 
reactor  are  also  discussed.  Of  particular  interest 
was  the  need  to  not  only  reduce  costs  and  metal 
pollutant  levels  overall,  but  to  reduce  cadmium 
levels  overall,  but  to  reduce  cadmium  levels  specif- 
ically. Data  for  pre-HSA  reactor  effluent  levels  of 
cadmium,  aluminum,  copper,  zinc,  nickel,  iron, 
chromium,  cyanide  and  lead  are  presented.  The 
maximum  cadmium  discharge  was  1.5  mg/L  with  a 
four-day  average  ranging  from  0.45  to  0.82  mg/L. 
Data  gathered  after  the  new  treatment  processes 
were  installed  indicated  that  cadmium  levels 
ranged  from  0.22  to  0.43  mg/L.  (See  also  W88- 
00208)  (Halterman-PTT) 
W88-00216 


SOME  SUCCESSFUL  APPLICATIONS  OF 
ELECTRODIALYSIS, 

Lea  Mfg.  Co.,  Waterbury,  CT. 
W.  G.  Millman,  and  R.  J.  Heller. 
IN:  Fourth  Conference  on  Advanced  Pollution 
Control  for  the  Metal  Finishing  Industry,  January 
18-20,  1982,  Dutch  Inn,  Lake  Buena  Vista,  Florida. 
EPA-600/9-82-022,  Industrial  Environmental  Re- 
search Lab.-Cincinnati,  Ohio,  December  1982.  p 
70-74,  6  fig,  6  tab. 

Descriptors:  'Electrodialysis,  *Metal-finishing 
wastes,  Industrial  wastes,  Metals,  Wastewater 
treatment,  Physicochemical  treatment,  Water  pol- 
lution, Gold,  Nickel,  Chromium,  Silver. 


A  brief  discussion  of  the  theory  of  electrodialysis  is 
presented,  followed  by  several  examples  of  its  ap- 
plication in  the  metal  finishing  industry.  Some  of 
the  most  successful  applications  have  been  on  gold 
plating  baths.  Because  of  the  high  conductivity  of 
plating  solutions,  gold  recovery  rates  as  high  as 
99%  have  been  obtained.  The  use  of  electrodialysis 
in  nickel,  chrome,  and  silver  plating  is  also  out- 
lined. The  future  of  electrodialysis  in  the  plating 
industry  is  discussed,  and  the  current  progress  in 
the  development  of  techniques  to  recover  fluobo- 
rate  and  chrome  plating  solutions  are  mentioned. 
(See  also  W88-00208)  (Halterman-PTT) 
W88-00217 


NEW  DEVELOPMENTS  FOR  THE  TREAT- 
MENT OF  WASTEWATER  CONTAINING 
METAL  COMPLEXERS, 

Enthone,  Inc.,  New  Haven,  CT. 
C.  Courduvells,  G.  Gallager,  and  B.  Whelan. 
IN:  Fourth  Conference  on  Advanced  Pollution 
Control  for  the  Metal  Finishing  Industry,  January 
18-20,  1982,  Dutch  Inn,  Lake  Buena  Vista,  Florida. 
EPA-600/9-82-022,  Industrial  Environmental  Re- 
search Lab.-Cincinnati,  Ohio,  December  1982.  p 
77-80,  6  fig,  2  tab,  9  ref. 

Descriptors:  *Chelating  agents,  *Chelation, 
•Metal-finishing  wastes,  *Industrial  wastes,  Metals, 
Wastewater  treatment,  Physicochemical  treatment, 
Water  pollution. 

The  use  of  a  commercial  chelating  resin,  a  cross- 
linked  polystyrene  bearing  iminodiacetic  acid  func- 
tional groups,  for  removing  metals  from 
wastewater  containing  metal  complexers  is  dis- 
cussed. Areas  where  the  process  can  be  applied 
include  electroless  copper;  etchants  of  printed  cir- 
cuits containing  copper  such  as  ammoniacal,  per- 
sulfate  or  peroxide-based  etchants  and  their  rinses; 
electroless  nickel  (both  the  rinses  and  spent  elec- 
troless nickel  solution);  and  various  electrolytic 
copper  or  nickel  rinses  and  solutions.  Several  types 
of  complexers  that  can  be  present  during  this  proc- 
ess are  listed.  Experimental  and  field  data  which 
demonstrate  the  success  of  this  process  are  present- 
ed and  the  advantages  and  disadvantages  of  metal 
removal  systems  are  outlined.  (See  also  W88- 
00208)  (Halterman-PTT) 
W88-00218 


BATCH  HYDROLYSIS  SYSTEM  FOR  THE  DE- 
STRUCTION OF  CYANIDES  IN  ELECTRO- 
PLATING EFFLUENTS, 

Ontario  Research  Foundation,  Mississauga. 
R.  G.  W.  Laughlin,  H.  K.  Robey,  and  P.  S. 
Gooderham. 

IN:  Fourth  Conference  on  Advanced  Pollution 
Control  for  the  Metal  Finishing  Industry,  January 
18-20,  1982,  Dutch  Inn,  Lake  Buena  Vista,  Florida. 
EPA-600/9-82-022,  Industrial  Environmental  Re- 
search Lab.-Cincinnati,  Ohio,  December  1982.  p 
81-85,  5  fig,  5  tab,  7  ref. 

Descriptors:  'Metal-finishing  wastes,  'Industrial 
wastes,  Metals,  Wastewater  treatment,  Physico- 
chemical  treatment,  Water  pollution,  Electrodialy- 
sis, Electrolysis,  Cyanide,  Electrochemistry. 

Laboratory  test  results,  from  studies  on  electroplat- 
ing systems  designed  for  the  destruction  of  cyan- 
ides present  in  effluents,  are  summarized.  The 
design  of  the  commercial  scale  demonstration  unit 
is  described.  Hydrolysis  was  accomplished  in  a 
batch  system  for  more  concentrated  cyanide 
wastes  and  in  a  continuous  flow  system  for  dilute 
rinse  solutions.  Cyanide  destruction  efficiencies  of 
greater  than  99.9%  were  achieved  at  temperatures 
ranging  from  150-250  C  on  a  variety  of  different 
plating  wastes.  As  a  follow-up  to  this  project,  the 
American  Electroplaters'  Society  is  supporting  a 
commercial  demonstration  of  the  batch  system. 
This  plant  is  being  built  by  WetCom  Engineering 
Ltd.  and  will  be  installed  and  tested  at  Whyco 
Chromium  Co.  Inc.  in  Thomaston,  Connecticut, 
early  in  1982.  (See  also  W88-00208)  (Halterman- 
PTT) 
W88-O0219 


RENOVATION  OF  ELECTROPLATING  RINSE 
WATERS  WITH  COUPLED-TRANSPORT 
MEMBRANES, 

Bend  Research,  Inc.,  OR. 
W.  C.  Babcock,  E.  D.  LaChapelle,  and  R.  W. 
Baker. 

IN:  Fourth  Conference  on  Advanced  Pollution 
Control  for  the  Metal  Finishing  Industry,  January 
18-20,  1982,  Dutch  Inn,  Lake  Buena  Vista,  Florida. 
EPA-600/9-82-022,  Industrial  Environmental  Re- 
search Lab.-Cincinnati,  Ohio,  December  1982.  p 
86-90,  10  fig,  1  tab,  12  ref. 

Descriptors:  *Metal-finishing  wastes,  *Industrial 
wastes,  Metals,  Wastewater  treatment,  Physico- 
chemical  treatment,  Water  pollution,  Electrodialy- 
sis, Electrolysis,  Electrochemistry. 

A  new  membrane  process  is  described  that  can  be 
used  to  recover  plating  chemicals  from  electroplat- 
ing rinse  waters.  The  process,  called  coupled  trans- 
port, is  based  on  liquid  membranes  that  are  com- 
prised of  a  thin,  polymeric  microporous  support 
containing  a  metal-ion  complexing  agent  within  the 
pores.  Metal  ions  present  in  the  rinse  solutions  are 
transported  across  these  membranes  and  can  be 
concentrated  into  a  relatively  small  volume.  The 
results  of  a  small-scale  field  test  are  presented  in 
which  hollow-fiber  coupled-transport  membranes 
were  used  to  recover  chromium  from  chrome- 
plating  rinse  waters.  The  results  of  a  125-day  test 
are  used  as  the  basis  of  an  economic  analysis  that 
predicts  a  1.7-year  payback  period  for  a  full-sized 
coupled-transport  unit.  (See  also  W88-00208)  (Au- 
thor's abstract) 
W88-00220 


APPLICATION  OF  DONNAN  DIALYSIS  TO 
ELECTROPLATTNG  WASHWATER  TREAT- 
MENT, 

Southwest  Research  Inst.,  San  Antonio,  TX. 
H.  F.  Hamil. 

IN:  Fourth  Conference  on  Advanced  Pollution 
Control  for  the  Metal  Finishing  Industry,  January 
18-20,  1982,  Dutch  Inn,  Lake  Buena  Vista,  Florida. 
EPA-600/9-82-022,  Industrial  Environmental  Re- 
search Lab.-Cincinnati,  Ohio,  December  1982.  p 
91-94,  10  fig,  4  ref. 

Descriptors:  *Metal-finishing  wastes,  'Industrial 
wastes,  'Metals,  Wastewater  treatment,  Physico- 
chemical  treatment,  Water  pollution,  Electrodialy- 
sis, Electrolysis,  Electrochemistry. 

The  operation  of  a  Donnan  dialyzer  as  a  means  of 
removal  of  ionic  contamination  from  electroplating 
washwaters  is  discussed.  The  application  of  both 
anion-exchange  and  cation-exchange  membranes 
for  treatment  of  waste  streams  from  various  metal 
plating  lines  is  considered.  The  on-going  develop- 
ment of  a  field  prototype  Donnan  dialyzer  for 
removal  of  complex  metal-cyanide  anions  from 
cyanide  bath  process  washwaters  is  discussed.  The 
dialyzer  will  be  operated  on  washwaters  in  com- 
mercial electroplating  shops  to  provide  engineer- 
ing data  on  membrane  performance  and  on  long- 
term  stability  of  the  membranes  under  actual  use 
conditions.  The  field  data  obtained  should  also 
allow  assessment  of  the  cost  effectiveness  of 
Donnan  dialysis  as  a  means  of  controlling  effluent 
emissions  levels  in  electroplating  process 
wastewater  discharges.  (See  also  W88-00208)  (Au- 
thor's abstract) 
W88-00221 


SEWAGE  SLUDGE  STABILISATION  AND  DIS- 
INFECTION. 

Water  Research  Centre,  Stevenage  (England). 
Ellis  Horwood  Ltd.,  Chichester,  England,   1984. 
Edited  by  A.   M.   Bruce.   Ellis  Horwood  Series: 
Water  and  Wastewater  Technology.  624  p. 

Descriptors:  'Reviews,  'Sludge  digestion,  'Sludge 
disposal,  'Anaerobic  digestion,  'Aerobic  digestion, 
•Activated  sludge  process,  Sludge,  Sludge  thicken- 
ing, Sludge  utilization,  Sludge  drying,  Sludge  fil- 
ters, Sludge  conditioning,  Wastewater  treatment, 
Digested  sludge,  Economic  aspects,  Activated 
sludge,  Stabilization  lagoons,  Chemical  treatment, 
Biological  wastewater  treatment. 
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Many  of  the  items  discussed  in  this  book  are  of 
current  relevance,  both  on  a  national  and  interna- 
tional level,  especially  with  regard  to  the  environ- 
mental hazards  involved  in  the  utilization  of 
sewage  sludge  in  agriculture,  and  also  with  respect 
to  the  measures  required  to  minimize  the  risks  to 
human  and  animal  health.  In  addition,  the  econom- 
ic and  energy  utilization  aspects  of  sludge  digestion 
and  stabilization  techniques  are  considered.  The 
comprehensive  coverage  of  major  new  develop- 
ments includes:  high  rate  anaerobic  digestion;  pre- 
fabrication  of  digesters;  heating  and  cooling  tech- 
niques; autothermic  digestion  using  oxygen  and  air, 
as  well  as  dual  digestion;  lime  stabilization;  com- 
posting and  pasteurization  techniques;  chemical 
disinfection  methods;  and  irradiation.  The  reviews 
included  in  this  book  cover  methods  of  assessing 
sludge  stability  and  the  effectiveness  of  disinfection 
with  respect  to  utilization  of  sewage  sludge  in 
agriculture.  There  are  summary  discussions  of  all 
the  major  topics,  a  detailed  index,  and  illustrations 
and  photographs  of  treatment  plants.  (See  W88- 
00238-W88-00269)  (Geiger-PTT) 
W88-0O237 


SLUDGE  STABILISATION  -  METHODS  AND 
MEASUREMENT, 

Water  Research  Centre,  Stevenage  (England). 
A.  M.  Bruce,  and  W.  J.  Fisher. 
IN:  Sewage  Sludge  Stabilisation  and  Disinfection. 
Ellis  Horwood  Ltd.,  Chichester,  England,  1984.  p 
23-47,  2  fig,  3  tab.  42  ref. 

Descriptors:  *Sludge  digestion,  'Sludge  condition- 
ing, 'Anaerobic  digestion,  'Aerobic  digestion, 
♦Stabilization  lagoons,  Sludge,  Sludge  thickening, 
Sludge  utilization,  Sludge  drying,  Wastewater 
treatment,  Odor,  Digested  sludge,  Activated 
sludge  process,  Chemical  treatment,  Biological 
wastewater  treatment,  Oxygen  demand,  Chemical 
oxygen  demand. 

Sludge  stabilization  methods  are  used  principally 
for  odor  control,  but  they  provide  other  benefits 
such  as  pathogen  reduction.  Methods  for  stabiliz- 
ing sewage  sludge  may  be  divided  broadly  into 
biological  processes  which  effect  some  degree  of 
permanent  stabilization,  and  chemical  treatments 
which  may  be  either  temporary  or  permanent  in 
stabilization.  Mesophilic  anaerobic  digestion  is  the 
most  important  method  of  stabilization.  It  can  op- 
erate at  heats  of  30  to  37  degrees,  and  has  less  odor 
than  thermophilic  digestion  processes.  Autother- 
mic aerobic  digestion  may  be  an  attractive  method, 
especially  where  pasteurization  is  required.  Com- 
posting is  unlikely  to  have  much  significance  in  the 
future,  at  least  in  the  United  Kingdom.  Chemical 
stabilization  will  be  confined  mainly  to  lime  addi- 
tion. There  is  no  standard  method  for  measuring 
sludge  stability  and  it  seems  unlikely  that  one  of 
general,  routine  applicability  will  be  developed. 
Odor  measurements  are  not  suitable  for  routine  use 
and  are  difficult  to  interpret.  The  use  of  'fractions 
of  volatile  solids  destroyed'  as  a  method  of  measur- 
ing sludge  stability  must  be  regarded  with  caution. 
Other  methods  of  measuring  sludge  stability  in- 
clude calculating  volatile  fatty  acids,  oxygen 
demand,  nitrate  levels,  pH  value,  evolution  of  hy- 
drogen sulfide  or  biological  activity.  Some  of  these 
methods  are  applicable  only  to  particular  stabiliza- 
tion methods.  (See  also  W88-00237)  (Geiger-PTT) 
W88-00238 


A  brief  overview  of  several  sludge  disinfection 
methods  is  given.  Pasteurization  uses  temperatures 
of  70  degrees  to  give  good  control  of  bacteria  and 
parasites,  variable  control  viruses,  and  poor  con- 
trol of  spores.  The  product  stability  after  pasteuri- 
zation is  poor,  and  the  process  must  be  combined 
with  stabilization  methods.  Irradiation  uses  ioniz- 
ing radiation  (300  kilorad)  to  provide  good  control 
of  bacteria,  good  to  moderate  control  of  parasite 
eggs,  and  poor  control  of  viruses  and  spores.  The 
product  stability  after  irradiation  is  variable  and 
the  process  must  be  combined  with  other  stabiliza- 
tion techniques.  Aerobic  thermophilic  stabilization 
in  oxygen  uses  heat  (60-80  degrees)  to  give  good 
control  of  bacteria,  viruses,  and  parasite  eggs,  but 
poor  control  of  spores.  Depending  upon  mixing 
characteristics,  the  product  stability  after  aerobic 
thermophilic  stabilization  in  oxygen  or  air  is  prob- 
ably good.  Aerobic  thermophilic  stabilization  in  air 
relies  on  heat  (40-60  degrees)  to  yield  good  control 
of  bacteria  and  parasites,  poor  to  good  control  of 
viruses  and  poor  control  of  spores.  Composting 
carried  out  in  windrows  or  bioreactors  gives  good 
sludge  stability.  The  heat  effects  of  composting 
depend  on  turning  and  climate.  Lime  treatment 
with  slaked  or  quick  lime  gives  good  control  of 
bacteria,  moderate  to  good  control  of  viruses,  and 
variable  to  good  control  of  parasite  eggs.  The 
infectivity  of  some  parasitic  eggs  may  be  destroyed 
by  the  high  pH  of  lime  treatment,  and  product 
stability  is  good  if  pH  remains  >  10.  (See  also  W88- 
00237)  (Geiger-PTT) 
W88-00239 


DESIGN  ASPECTS  OF  THE  NEW  ANAEROBIC 
DIGESTERS  AT  BURY, 

Binnie  and  Partners,  London  (England). 

J.  L.  Thompson,  and  A.  P.  Michaelson. 

IN:  Sewage  Sludge  Stabilisation  and  Disinfection. 

Ellis  Horwood  Ltd.,  Chichester,  England,  1984.  p 

92-106,  5  fig,  1  tab,  5  ref,  append. 

Descriptors:  'Anaerobic  digestion,  'Sludge  diges- 
tion, 'Design  criteria,  'Wastewater  facilities, 
•Sewage  sludge,  Sludge  conditioning,  Sludge,  Di- 
gested sludge,  Digestion,  Wastewater  treatment, 
Biological  wastewater  treatment,  Cost  analysis. 

This  chapter  outlines  the  steps  that  have  been 
taken  in  the  design  of  a  new  anaerobic  sludge 
digestion  plant  at  Bury.  Design  objectives  sought 
to  make  the  rate  of  feeding  and  mixing  in  the 
digesters  as  near  continuous  as  possible.  Also,  a 
height/diameter  aspect  ratio  significantly  greater 
than  unity  was  planned  to  allow  the  highest 
volume  of  gas  to  be  generated  per  unit  area  of 
tank.  Plans  for  heating  of  the  digesters  involved  a 
separate  heating/mixing  circuit.  Sludge  pipelines 
were  designed  to  allow  hydraulic  turbulence  to 
prevail  at  normal  operating  flow  rates.  Since  di- 
gester temperature  is  the  main  process  control 
parameters,  temperature  measurements  are  taken  at 
mid-height  in  the  digester  to  maintain  the  selected 
operating  temperature  at  35  degrees.  During  final 
plan  implementations,  and  unconfined  gas  bubble 
mixing  system  was  chosen  over  the  heating/mixing 
circuit  because  the  former  was  less  expensive  to 
operate.  A  commissioning  program  will  be  carried 
out  to  check  that  plant  performance  is  in  line  with 
the  guarantees.  (See  also  W88-00237)  (Geiger- 
PTT) 
W88-00241 


SLUDGE  DISINFECTION  -  AN  OVERVIEW  OF 
METHODS  AND  THEIR  EFFECTIVENESS, 

Rijksinstituut  voor  de  Volksgezondheid  en  Milieu- 
hygiene,  Bilthoven  (Netherlands). 
A.  H.  Havelaar. 

IN:  Sewage  Sludge  Stabilisation  and  Disinfection. 
Ellis  Horwood  Ltd.,  Chichester,  England,  1984.  p 
48-60,  1  fig,  1  tab,  26  ref. 

Descriptors:  'Disinfection,  'Composting,  'Irradia- 
tion, 'Lime,  'Heat  treatment,  Sludge,  Sludge  con- 
ditioning, Wastewater  treatment,  Digested  sludge, 
Anaerobic  digestion,  Aerobic  digestion,  Activated 
sludge  process,  Activated  sludge,  Stabilization  la- 
goons, Chemical  treatment,  Biological  wastewater 
treatment,  Pathogenic  bacteria,  Viruses,  Parasites, 
Pathogens,  Spores. 


PROGRESS  IN  ANAEROBIC  DIGESTION  - 
PREFABRICATION  OF  DIGESTERS, 

Severn-Trent  Water  Authority,  Birmingham  (Eng- 
land). 

G.  P.  Noone,  C.  E.  Brade,  and  J.  Whyley. 
IN:  Sewage  Sludge  Stabilisation  and  Disinfection. 
Ellis  Horwood  Ltd.,  Chichester,  England,  1984.  p 
107-124,  5  fig,  3  tab,  16  ref,  append. 

Descriptors:  'Fabrication,  'Anaerobic  digestion. 
'Sludge  digestion,  'Wastewater  facilities,  'Con- 
struction materials,  Construction,  Digestion,  Cost 
analysis,  Economic  aspects,  Design  criteria. 

Prefabricated  structures  were  first  applied  to  meso- 
philic anaerobic  digestion  in  the  farming  and  food 
processing  industry.  The  smaller  populations  serv- 
iced by  small  self-sufficient  facilities  make  prefabri- 


cated structures  an  attractive  low-cost  option  for 
mesophilic  anaerobic  digestion.  The  approach 
offers  great  speed  of  provision  and  increased  oper- 
ational flexibility  within  regional  water  authorities. 
The  lower  detention  periods  and  greater  attention 
to  plant  control  and  process  inputs  result  in  plants 
with  high  reliability.  The  alternative  materials 
available  for  tanks  up  to  30  ft  in  diameter  include 
mild  steel/bolted,  galvanized  steel/bolted,  wood, 
glassfiber  reinforced  plastics,  epoxy/rubber  lined 
steel,  aluminum/stainless  steel,  and  reinforced  con- 
crete. There  are  further  significant  potential  cost 
savings  to  be  gained  within  the  United  Kingdom 
Water  Industry  by  further  applications  of  the 
standardized  modular  approach  based  upon  maxi- 
mum off-site  assembly.  Further  technical  develop- 
ments should  hinge  around  refinement  of  the 
chosen  equipment  and  tank  geometry.  (See  also 
W88-00237)  (Geiger-PTT) 
W88-00242 


AUTOMATION  AND  UPRATING  OF  ANAER- 
OBIC DIGESTERS, 

Anglian   Water   Authority,    Norwich   (England). 

Norwich  Sewage  Div. 

J.  Hemsley,  and  A.  Latten. 

IN:  Sewage  Sludge  Stabilisation  and  Disinfection. 

Ellis  Horwood  Ltd.,  Chichester,  England,  1984.  p 

125-141,  2  fig,  4  tab,  16  ref. 

Descriptors:  'Sludge  digestion,  'Anaerobic  diges- 
tion, 'Automation,  'Digested  sludge,  Sludge  dis- 
posal, Wastewater  facilities,  Wastewater  treatment, 
Digestion,  Computers,  Process  control,  Sludge 
conditioning,  Biological  wastewater  treatment, 
Sludge,  Cost  analysis,  Design  criteria. 

The  operational  performance  of  the  Ames  Crosta 
Mills  heated  anaerobic  sludge  digestion  plant  at 
Norwich  is  reviewed.  The  superimposed  computer 
control  system  satisfactorily  approximates  to  con- 
tinuous feeding.  Through  this  approach  an  effec- 
tive sludge  retention  period  of  13.4  days  yielded  no 
operational  problems  in  the  digestion  process.  It  is 
recommended  that  digestion  plants  be  designed 
using  a  combination  of  hydraulic  retention  period 
and  organic  solids  loading  factor.  The  equipment 
should  be  efficient  enough  to  provide  for  constant 
homogeneity  and  prevent  grit  deposition.  The 
process  should  be  optimized  by  both  pre-  and  post- 
thickening  of  sludge  with  an  objective  feed  sludge 
solids  content  of  6%,  coupled  with  the  use  of  gas 
stripping  technique  on  digested  sludge  for  up  to 
approximately  4  hours  depending  on  initial  solids 
content,  followed  by  quiescent  settlement  for  up  to 
seven  days.  The  value  of  digester  gas  in  either 
space  heating  or  power  generation  is  a  vital  consid- 
eration which  should  never  be  overlooked.  (See 
also  W88-00237)  (Geiger-PTT) 
W88-00243 


FULL  SCALE  COMPARISON  OF  THE  CON- 
FINED AND  UNCONFINED  GAS  LIFT 
MIXING  SYSTEMS  IN  ANAEROBIC  DIGEST- 
ERS, 

W.  D.  Carroll,  and  R.  D.  Ross. 
IN:  Sewage  Sludge  Stabilisation  and  Disinfection. 
Ellis  Horwood  Ltd.,  Chichester,  England,  1984.  p 
146-157,  4  fig,  10  ref. 

Descriptors:  'Sludge  digestion,  'Anaerobic  diges- 
tion, 'Mixing,  'Comparison  studies,  'Radioactive 
tracers,  Digestion,  Automation,  Wastewater  facili- 
ties, Wastewater  treatment,  Process  control, 
Sludge  conditioning,  Digested  sludge,  Biological 
wastewater  treatment,  Cost  analysis,  Design  crite- 
ria, Radioisotopes. 

The  City  of  Winnipeg  Waterworks,  Waste  and 
Disposal  Department  initiated  investigations  into 
alternative  tank  mixing  systems  and  suitable  sludge 
grinding  systems  for  the  North  End  Water  Pollu- 
tion Control  Center.  Mixing  efficiencies  of  a  pri- 
mary digester  equipped  with  new  mixing  equip- 
ment, and  a  primary  digester  equipped  with  an 
existing  Pearth  gas  recirculation  mixing  system 
were  evaluated  using  tracer  response  techniques. 
The  loading  and  overall  efficiency  and  effective- 
ness of  the  primary  digesters  was  also  examined. 
Tracer  washout  data  for  the  two  full-scale  anaero- 
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bic  digester  systems  evaluated  indicate  that  the 
digester  equipped  with  the  Aero-Hydraulics  con- 
fined gas  lift  system  had  superior  mixing  compared 
to  the  digester  equipped  with  the  Pearth  uncon- 
fined  gas  lift  system.  The  former  system  had  a  98% 
actively  mixed  volume  while  the  latter  showed  a 
57%  mixed  volume.  The  low  recoveries  and  high 
background  levels  found  using  sodium  fluoride  as  a 
tracer  are  felt  to  be  limitations  to  its  usefulness. 
The  use  of  radioisotopes  such  as  Na24  used  by 
other  investigators  should  be  examined  for  use  in 
follow-up  studies.  Further  study  on  the  Aero-Hy- 
draulics system  should  be  conducted  after  several 
years  operation  to  determine  if  any  deterioration  in 
mixing  efficiency  occurs  with  time.  (See  also  W88- 
00237)  (Geiger-PTT) 
W88-O0244 


PROGRESS  IN  ANAEROBIC  DIGESTION  - 
HEATING,  COOLING,  AND  THICKENING, 

Severn-Trent  Water  Authority  (England). 

C.  E.  Brade,  G.  P.  Noone,  and  J.  Whyley. 

IN:  Sewage  Sludge  Stabilisation  and  Disinfection. 

Ellis  Horwood  Ltd.,  Chichester,  England,  1984.  p 

158-173,  2  tab,  14  ref,  2  append. 

Descriptors:  'Sludge  digestion,  'Anaerobic  diges- 
tion, *Sludge  drying,  'Sludge  conditioning, 
•Sludge  thickening,  Wastewater  facilities, 
Wastewater  treatment,  Digestion,  Dewatering, 
Sludge,  Sewage  sludge,  Biological  wastewater 
treatment,  Design  criteria,  Heating,  Heat  transfer, 
Cooling,  Water  cooling. 

Many  systems  are  available  for  heating  sludge  in 
anaerobic  digestion  processes,  including  hot  water 
heat  exchanger  in  circuits,  direct  injection  of 
steam,  reuse  of  heat  recovered  from  the  discharged 
hot  sludge,  as  well  as  submerged  combustion.  Hot 
water  heating  systems  can  utilize  internal  or  exter- 
nal heat  exchange.  Steam  injection  options  include 
single  or  multi-point  injection  systems.  Multi-point 
injection  (steam)  heating  may  be  used  in  conjunc- 
tion with  separate  gas  mixing.  Sludge  cooling  is 
needed  for  heat  recovery,  particularly  in  the  oper- 
ation of  heat  treatment  plants  or  thermophilic  di- 
gestion. It  is  also  a  requirement  for  the  consolida- 
tion of  digested  sludge.  The  design  and  preliminary 
operating  performance  of  a  water  cooling  system 
at  the  Rainworth  digestion  plant  is  described. 
Sludge  consolidation  or  thickening  is  usually  per- 
formed by  gravity  techniques.  At  the  Rainworth 
plant,  manual  pumped  desludging  of  sedimentation 
tanks  is  carried  out.  The  separate  consolidation  of 
raw  sludge  in  tanks  designed  for  thickening  and 
the  operating  experience  of  full-scale  picket  fence 
stirrer  consolidation  at  Sutton-in-Ashfield  are  de- 
scribed. (See  also  W88-00237)  (Geiger-PTT) 
W88-00245 
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Water  Research  Centre,  Stevenage  (England). 
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Ellis  Horwood  Ltd.,  Chichester,  England,  1984.  p 
174-195,  8  fig,  7  tab,  18  ref. 

Descriptors:  'Sludge  digestion,  'Anaerobic  diges- 
tion, 'Process  control,  'Digested  sludge,  'Moni- 
toring, Alkalinity,  Sludge,  Wastewater  treatment, 
Digestion,  Activated  sludge  process,  Biological 
wastewater  treatment,  Methane,  Grease,  Fermen- 
tation. 

This  chapter  provides  baseline  data  concerning  the 
performance  of  the  anaerobic  digestion  process  for 
the  stabilization  of  sewage  sludges,  together  with  a 
description  of  the  self  regulating  features  of  meth- 
ane fermentation  and  a  critical  assessment  of  the 
process  parameters  normally  used  to  monitor  its 
performance.  Steady-state  performance  data  is 
measured  according  to  gas  yield  and  volatile  acid 
concentrations,  methane  content  of  the  digester 
gas,  destruction  of  solids,  fats  and  greases,  and  N 
balance  and  formation  of  pH  buffer.  Self-regulating 
features  of  the  anaerobic  digestion  process  include 
control  for  the  pH  value  by  ammonium  bicarbon- 
ate buffer,  titrations  for  determination  of  volatile 
fatty  acids  alkalinity,  total  alkalinity  and  bicarbon- 
ate alkalinity,  control  of  gas  composition,  and  mon- 


itoring short-term  fluctuations  in  gas  composition. 
Other  self-regulating  features  include  control  of 
the  redox  potential  of  the  digesting  sludge,  and 
monitoring  of  trace  concentrations  of  hydrogen 
gas  in  digester  gases.  The  most  rapid  and  reliable 
method  of  initiating  methane  fermentation  is  to  fill 
the  digestion  tank  with  actively  digesting  sludge, 
heat  it  to  the  required  temperature  and  then  feed 
raw  sludge  into  the  digestion  tank.  Acid-overloads 
can  be  corrected  by  sodium  bicarbonate  additions. 
Frothing  and  foaming  are  controlled  by  temporari- 
ly arresting  the  feeding  of  raw  sludge.  Some 
common  inhibitors  of  the  anaerobic  digestion  proc- 
ess are  anionic  detergents,  several  organic  solvents, 
and  some  metals.  (See  also  W88-00237)  (Geieer- 
PTT) 
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K.  R.  Imhoff. 
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Since  1924,  it  was  realized  in  Germany  that  the 
process  of  anaerobic  digestion  works  faster  at 
higher  temperatures.  The  design  of  the  digestion 
tank  was  revolutionized  in  the  1950's  with  the 
development  of  a  functional,  smoothly  curved  con- 
tainer shape  which  could  be  manufactured  eco- 
nomically in  four  or  six  segments.  Digester  gas  was 
recovered  in  Germany  as  early  as  1922.  The 
volume  of  digesters  is  generally  calculated  for  a 
temperature  of  37  degrees  and  a  digestion  period  of 
20  days.  The  volume  of  sewage  sludge  to  be  treat- 
ed is  based  largely  upon  the  dry  matter  concentra- 
tions to  be  attained  after  treatment.  The  construc- 
tion forms  of  the  50-yr-old  digesters  in  Essen- 
Rellinghausen,  one  with  a  flat  bottom  and  scraping 
mechanism,  the  other  with  a  conically  sloping 
bottom  are  still  competitive  today.  Additional  ther- 
mal stresses  resulting  from  the  changeover  from 
mesophilic  to  thermophilic  operations  can  be  han- 
dled by  building  thicker  walls.  Digester  installa- 
tions must  have  devices  for  the  input  of  the  crude 
sludge,  the  drainage  of  the  digested  sludge,  emer- 
gency overflow,  an  outlet  with  safety  valve  for  the 
digestion  gases,  outlet  for  the  scum,  circulation  of 
the  contents  and  for  heating  the  sludge.  The  start- 
up of  the  digester  involves  innoculation  of  the  tank 
with  sludge  from  a  neighboring  plant  operating  at 
the  same  temperature.  Over  50%  of  the  electrical 
energy  requirements  of  the  wastewater  treatment 
plant  are  taken  up  by  the  compressed  air  aeration 
of  the  activated  sludge  stage.  (See  also  W88-O0237) 
(Geiger-PTT) 
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A  series  of  experiments  was  conducted  to  study 
the  possibility  of  producing  a  sludge  having  similar 
physical  and  chemical  characteristics  to  the  Calder 
Vale  mesophilic  digested  sludge  within  the  90-day 
retention  period  of  the  storage  lagoon  capacity. 
From  the  laboratory  work,  it  was  concluded  that 
sludge  could  be  fully  digested  if  raw  sludge  and 
mesophilic  digested  sludge  were  mixed  together  in 


an  appropriate  ratio  of  1:1  by  dry  solids  weight, 
before  storage  of  the  mixture  in  the  lagoons,  and 
that  a  modified  application  of  the  technique  may  be 
useful  for  small  sewage  works.  Two  plants  within 
10  km  of  Calder  Vale,  the  Crofton  and  the  Great 
Cliff,  were  selected  for  the  trials.  The  work  at 
these  two  plants  indicated  that,  if  better  mixing  of 
the  raw  and  digested  sludge  could  be  achieved,  it 
may  be  possible  to  intensify  the  process.  To  test 
this  theory,  a  lagoon  was  constructed  at  the  Ack- 
worth  Works  along  with  a  circular  mixing  tank. 
Results  showed  that  there  is  a  possibility  of  intensi- 
fying the  90-day  process  even  further  by  the  provi- 
sion of  adequate  mixing  providing  the  ratio  of  raw 
to  digested  sludge  is  carefully  controlled.  Since 
storage  at  small  works  is  more  dependent  upon 
providing  sufficient  sludge  to  make  its  application 
to  a  nearby  field  economically  viable  and  accepta- 
ble to  the  farmer,  it  is  likely  that  this  capacity  will 
need  to  be  well  in  excess  of  the  90  days  recom- 
mended for  medium  and  large  works.  Where  tan- 
kering  of  raw  sludge  to  a  centralized  works  is 
practiced,  further  revenue  savings  can  be  accrued. 
(See  also  W88-0O237)  (Geiger-PTT) 
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Digested  sludge  has  been  relatively  difficult  to 
consolidate  in  secondary  digesters/thickeners  with 
more  than  half  being  disposed  of  in  the  UK  with- 
out any  substantial  thickening  at  a  dry  solids  con- 
tent of  only  2.5%.  Consolidation  of  all  digested 
sludge  to  at  least  5%  solids  could  reduce  the 
annual  sludge  disposal  volume  by  5  to  9  million  cu 
m.  The  storage  capacity  of  deep,  secondary  digest- 
ers or  thickeners  is  <50%  of  the  50  to  100  days 
retention  needed  to  achieve  50%  consolidation  at 
most  UK  works.  Shallow  digested  sludge  thicken- 
ers allow  more  rapid  consolidation.  Pre-aeration  of 
digested  sludge  (AERCON  process)  improves  the 
rate  of  consolidation.  Aeration  is  believed  to  aid 
digested  sludge  consolidation  by  gas  stripping  of 
microbubbles  and  dissolved  gases  which  hinder 
settlement.  Further  production  of  methane  gas  is 
inhibited  by  a  rise  in  pH  to  above  8.0  resulting 
from  gas  stripping  C02  from  solution.  Full-scale 
tests  have  been  conducted  on  a  number  of  digested 
sludge  aeration  devices  (coarse  bubble  aeration 
grids,  venturi  aerators,  submerged  turbines,  surface 
aeration  cones  and  supernatant  draw  off  pipe- 
work). Optimum  conditions  varied  with  initial 
sludge  conditions,  aeration  tank  geometry  and 
scale  of  operation.  Low  intensity  aeration  or  pro- 
longed aeration  at  high  intensity  were  found  to  be 
deleterious  to  subsequent  consolidation.  Using 
preaeration  to-  improve  consolidation  could  result 
in  overall  net  savings  of  25  to  35%  of  current 
sludge  disposal  costs.  (See  also  W88-00237) 
(Geiger-PTT) 
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Lime  stabilization  reduces  odor  and  the  amount  of 
pathogens  in  sludges.  In  Norway,  two  different 
techniques  for  lime  treatment  have  been  intro- 
duced: addition  of  hydrated  lime  to  undewatered 
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sludge  (before  or  after  thickening);  and  the  addi- 
tion of  quicklime  to  dewatered  sludge.  The  filtra- 
tion properties  of  lime  stabilized  sludges  generally 
improved  with  increasing  lime  addition.  Lime  ad- 
ditions sufficient  for  stabilization  will  not  give 
proper  conditioning  for  dewatering  by  filtration. 
The  drainage  rate  of  lime-stabilized  sludge  will 
increase  with  increasing  lime  dosages,  but  will 
decrease  again  during  storage.  Primary  sludge 
needed  higher  additions  of  a  cationic  polymer  with 
increased  lime  dosage,  while  the  opposite  was  true 
for  mixed  primary-chemical  (alum)  sludge  and 
mixed  biological-chemical  (alum)  sludge.  Three 
modes  of  composting  of  sewage  sludge  are  in 
operation  in  Norway:  windrow  or  heap  compost- 
ing without  bulking  agents;  aerated  pile  compost- 
ing without  bulking  agents;  and  reactor  compost- 
ing with  bulking  agents.  The  windrow  process 
without  addition  of  bulking  agents  is  suitable  for 
small  and  medium  size  sewage  treatment  plants.  A 
new  sewage  treatment  plant  in  Oslo  and  two 
neighboring  municipalities  have  adopted  the  aer- 
ated pile  composting  method  for  processing  about 
10,000  tons  of  dry  solids  per  year.  Results  of  reac- 
tor composting  with  bulking  agents  show  that  the 
process  has  mechanical  and  disinfection  problems. 
(See  also  W88-00237)  (Geiger-PTT) 
W88-00250 


AEROBIC  THERMOPHILIC  DIGESTION  OF 
SLUDGE  USING  Am, 

Electricity  Council  Research  Centre,  Capenhurst 

(England). 

S.  F.  Morgan,  H.  G.  Gunson,  M.  H.  Littlewood, 

and  R.  Winstanley. 

IN:  Sewage  Sludge  Stabilisation  and  Disinfection. 

Ellis  Horwood  Ltd.,  Chichester,  England,  1984.  p 

278-292,  2  fig,  9  tab,  Href. 

Descriptors:  'Aerobic  digestion,  'Sludge  diges- 
tion, 'Aeration,  'Digestion,  'Design  criteria, 
Wastewater  treatment,  Aerators,  Odor,  Disinfec- 
tion, Pathogens,  Sludge  drying,  Dewatering, 
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This  chapter  reports  on  the  design  and  initial  oper- 
ation and  performance  of  the  aerobic  digestion 
system  at  the  Ponthir  Sewage  Treatment  Works  of 
the  Welsh  Water  Authority.  Operation  objectives 
were  to  operate  a  thermophilic  aerobic  sludge  di- 
gester with  air,  to  use  a  non-specific  untagged  tank 
as  digester,  and  to  function  at  full-scale  within  an 
operational  sludge  handling  system.  Aeration  was 
performed  by  three  V02  Venturi  aerators.  Soon 
after  aeration  commenced,  a  foam  blanket  covered 
the  liquor  surface.  Odor  was  controlled  soon  after 
commissioning.  Sludge  temperature  remained  at  37 
degrees  above  ambient.  Reduction  in  COD  and 
solids  were  generally  well  within  the  target  fig- 
ures. Loading  rates  of  6.8  and  15.7  kilograms 
COD/day  cu  m  of  reactor  were  accompanied  by 
removal  rates  of  3. 1  to  8.6  kilograms  COD/day  cu 
m.  The  V02  system  provided  excellent  oxygen 
transfer  and  mixing  for  thermophilic  aerobic  diges- 
tion with  air.  Dewatering  of  sludge  deteriorated 
during  treatment.  The  digester  at  Ponthir  con- 
sumed 12.5  to  18.9  kilowatt-hr/cu  m  of  sludge 
treated.  For  future  aerobic  thermophilic  digestion 
systems,  it  was  recommended  that  minimum  reac- 
tor temperature  be  kept  at  50  degrees  (for  adequate 
control  of  pathogens),  sludge  depth  be  a  maximum 
of  6.5  m,  sludge  be  dewatered  prior  to  digestion, 
and  a  feedstock  sludge  holding  tank  be  provided 
adjacent  to  the  digester.  It  is  also  suggested  that 
airflow  be  controlled  by  an  oxygen  meter.  (See 
also  W88-00237)  (Geiger-PTT) 
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Cost  analysis,  Performance  evaluation,  Wastewater 
facilities,  Digested  sludge,  Digestion,  Design  crite- 
ria, Pathogenic  bacteria,  Sludge  conditioning,  Aer- 
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The  aerobic  digester  at  the  Palmersford  sewage 
treatment  plant  was  used  to  test  the  thermophilic 
digestion  of  sludge  using  oxygen  and  air.  The 
digester  was  operated  under  three  different  condi- 
tions: at  a  ten-day  retention  time  with  sufficient 
oxygen  supplied  to  achieve  thermophilic  condi- 
tions, with  increased  oxygen  supply  to  improve 
sludge  quality,  and  at  a  five-day  retention  time. 
Raw  and  digested  sludge  samples  were  taken  every 
day  and  analyzed  in  the  site  laboratory  for  pH, 
total  solids,  and  volatile  solids.  From  analysis  of 
results  of  the  project  it  was  concluded  that  the 
temperature  of  the  digester  was  self-sustaining  in 
the  thermophilic  range.  At  these  temperatures,  vir- 
tually all  pathogenic  bacteria  were  eliminated.  The 
destruction  of  volatile  solids  ranged  from  17.5  to 
25%,  although  high  levels  of  chemical  oxygen 
demand  were  satisfied.  Oxygen  utilization  varied 
between  2.03  to  4.21  kilograms  oxygen  used/kilo- 
grams volatile  solids  destroyed.  Oxygen  utilization 
ranged  from  65  to  87%.  Automatic  control  systems 
designed  to  improve  the  oxygen  utilization  effi- 
ciency have  worked  successfully  due  to  the  unre- 
liability of  dissolved  oxygen  measurement  in 
sludge  at  60  degrees.  Combined  use  of  pure  oxygen 
and  air  is  theoretically  feasible  and  would  lead  to 
reduced  operating  costs.  At  Palmersford,  the  di- 
gested sludge  was  not  odor-free  and  exhibited  poor 
consolidation.  (See  also  W88-00237)  (Geiger-PTT) 
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The  EPA  Innovative  and  Alternative  (I/A)  Tech- 
nology Program  has  spurred  recent  interest  in 
sludge  digestion  processes.  Under  the  I/A  pro- 
gram, anaerobic  digestion  projects  qualify  as  alter- 
native technology  if  they  utilize  the  methane  gen- 
erated in  a  constructive  fashion.  Thermophilic  di- 
gestion is  practiced  in  one  of  the  digesters  at  the 
City  of  Los  Angeles's  Hyperion  Plant.  Chicago  has 
recently  proceeded  with  plans  to  expand  greatly  its 
mesophilic  digestion  capacity.  A  full-scale  EPA- 
supported  demonstration  of  aerobic-anaerobic  di- 
gestion has  been  carried  out  in  Hagerstown,  Mary- 
land with  considerable  success.  Two-phase  diges- 
tion, in  which  sludge  is  digested  is  two  vessels  in 
series  in  order  to  separate  hydrolysis  or  acid-phase 
digestion  from  the  methanogenic  phase  of  diges- 
tion will  be  applied  on  a  large  scale  in  Kansas  City, 
Missouri.  The  multiple  digestion  process  was  dem- 
onstrated on  a  large  scale  at  New  York  City's 
Rockaway  sewage  treatment  plant.  New  plants 
under  construction  or  in  design  at  New  York  City 
will  be  equipped  to  run  in  the  multiple  regression 
mode.  There  has  been  substantial  research  and 
development  activity  in  the  Los  Angeles  area  relat- 
ed to  digestion.  The  utilization  of  the  energy  pro- 
duced by  the  digestion  process  to  operate  essential 
parts  of  the  plant  will  now  make  digestion  a  very 
important  process.  Research  priorities  for  anaero- 
bic digestion  are  listed.  (See  also  W88-00237) 
(Geiger-PTT) 
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The  utility  of  heated  anaerobic  digestion  biogas  has 
been  recognized  for  many  years.  In  comparing  the 
strategies  which  exist  for  biogas  utilization  as  a  fuel 
source,  energy  analysis  provides  a  most  useful 
complement  to  conventional  financial  analysis.  The 
result  of  an  energy  analysis  is  a  set  of  gross  energy 
requirements  (GER)  for  all  of  the  commodities 
produced.  Thus  the  utilization  of  biogas  may  be 
assessed  in  relation  to  the  GER  value  anaerobic 
digestion.  The  use  of  on-site  combined  heat  and 
power  (CHP)  systems  utilizing  biogas  as  the  fuel 
source  should  be  evaluated  within  the  context  of 
suitable  heat  demand  and  its  proximity.  The  cost  of 
generating  electricity  with  CHP  systems,  operating 
at  high  utilization  factors,  has  been  calculated  at 
<2  pence  per  kWh  and  this  allows  for  capital, 
installation,  maintenance,  consumables  and  standby 
payments  to  the  area  electricity  board.  Biogas 
strategies  may  also  be  affected  by  off-site  demand, 
in  that  the  export  of  product  may  positively  influ- 
ence plant  utilization  and  therefore  the  financial 
break-even  point.  The  enhancement  of  sludge  ac- 
ceptability, coupled  with  any  decrease  in  the 
sludge  volume  gained  through  post-digestion 
thickening  may  reduce  the  off-site  ton-kilometers, 
and  consequently  the  overall  financial  and  energy 
budget.  (See  also  W88-O0237)  (Geiger-PTT) 
W88-00254 


ECONOMIC  ASSESSMENT  OF  SOME  METH- 
ODS OF  SEWAGE  SLUDGE  STABILISATION, 

Water  Research  Centre,  Stevenage  (England). 
W.  J.  Fisher. 

IN:  Sewage  Sludge  Stabilisation  and  Disinfection. 
Ellis  Horwood  Ltd.,  Chichester,  England,  1984.  p 
343-363,  14  fig,  2  tab,  11  ref,  append. 

Descriptors:  'Cost  analysis,  'Sludge  digestion, 
'Economic  aspects,  'Comparison  studies,  'Sludge 
lagoons,  Lime,  Sludge  conditioning,  Anaerobic  di- 
gestion, Aerobic  digestion,  Digested  sludge, 
Sewage  sludge,  Sludge  utilization,  Stabilization  la- 
goons, Dewatering,  Sludge  drying. 

The  economics  of  various  methods  of  sludge  stabi- 
lization (anaerobic  digestion,  sludge  lagooning, 
aerobic  digestion,  lime  stabilization,  and  sludge 
dewatering  and  stacking)  are  examined  and  com- 
pared in  terms  of  net  present  value  (NPV).  Calcu- 
lations were  made  for  each  combination  of  proc- 
esses for  each  of  six  sizes  of  sewage  treatment 
works  for  on-site  items,  on-site  items  plus  transport 
involving  a  round-trip  journey  of  10  km,  and  on- 
site  items  plus  transport  involving  a  round-trip 
journey  of  50  km.  For  the  general  cases  consid- 
ered, it  was  concluded  that  the  potential  cost  ad- 
vantage in  using  treatment  lagoons  is  high,  and  that 
their  design  and  operation  ought  to  be  considered 
in  detail.  Reduction  of  retention  period,  alone,  in 
conventional  anaerobic  digestion  has  little  effect 
on  the  overall  NVP.  Pre-thickening  is  more  worth- 
while because  of  consequent  reductions  in  trans- 
port costs.  The  use  of  prefabricated  plants  has  an 
even  more  worthwhile  effect.  Aerobic  digestion 
will  probably  be  competitive  only  after  thickening. 
Dewatering  and  stacking  is  of  limited  potential 
because  of  its  costs.  Lime  stabilization  is  economi- 
cally attractive,  but  guidelines  on  lime  sludge  use 
may  restrict  its  utilization.  Pasteurization  followed 
by  anaerobic  digestion  is  less  expensive  than  ther- 
mophilic aerobic  digestion.  Use  of  biogas  from 
anaerobic  digestion  is  unlikely  to  greatly  affect  the 
economic  status  of  the  process.  (See  also  W88- 
00237)  (Geiger-PTT) 
W88-00255 


EFFECT  OF  ANAEROBIC  DIGESTION  TEM- 
PERATURE AND  RETENTION  PERIOD  ON 
THE  SURVIVAL  OF  SALMONELLA  AND  AS- 
CARIS  OVA, 

Water  Research  Centre,  Stevenage  (England). 
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WATER  QUALITY  MANAGEMENT  AND  PROTECTION— Field  5 


Waste  Treatment  Processes — Group  5D 


E.  G.  Carrington,  and  S.  A.  Hannan. 
IN:  Sewage  Sludge  Stabilisation  and  Disinfection. 
Ellis  Horwood  Ltd.,  Chichester,  England,  1984.  p 
369-380,  1  fig,  4  tab,  16ref. 

Descriptors:  •Parasites,  'Salmonella,  *Sewage 
sludge,  'Anaerobic  digestion,  •Disinfection,  Eggs, 
Larvae,  Bacteria,  Enteric  bacteria,  Coliforms,  Di- 
gested sludge,  Digestion,  Temperature,  Retention 
time. 

The  control  of  Salmonella  and  Ascaris  ova  by 
anaerobic  digestion  was  examined  in  four  digesters 
filled  with  actively  digesting  sludge.  Duplicate  di- 
gesters were  operated  at  each  of  two  retention 
periods  of  10  and  20  days  at  48  degrees  and  each  of 
three  retention  periods  of  10,  16,  and  20  days  at  35 
degrees  to  test  the  control  of  Salmonella  duessel- 
dorf.  Duplicate  digesters  were  operated  at  each  of 
three  sludge  retention  periods  (10,  16,  and  20  days) 
and  at  each  of  two  temperatures  (35  and  49  de- 
grees) to  evaluate  the  control  of  Ascaris  suum  ova. 
Results  showed  that  decay  rates  for  Salmonella 
were  greater  at  the  higher  temperature  of  48  de- 
grees. The  decay  rate  at  both  temperatures  were 
lower  when  the  retention  period  was  10  days  than 
when  it  was  20  days,  but  the  rates  for  retention 
periods  of  16  and  20  days  at  35  degrees  were 
similar.  A  greater  decay  rate  was  demonstrated  for 
lower  doses  of  salmonella.  A  slightly  lower  pro- 
portion of  the  ova  added  were  recovered  from  the 
digesters  operating  at  49  degrees  than  from  those 
at  35  degrees.  The  length  of  the  retention  period 
did  not  appear  to  affect  the  numbers  of  ova  recov- 
ered. At  49  degrees,  the  proportion  of  recovered 
ova  able  to  develop  to  the  eight-celled  undifferen- 
tiated stage  appears  to  be  related  to  retention 
period  but  no  consistent  trend  appears  in  the  re- 
sults at  35  degrees.  The  action  of  digestion  appears 
to  inhibit  the  mechanism  controlling  the  develop- 
ment of  organs  or  larvae  within  the  egg  without 
inhibiting  initial  cell  division.  (See  also  W88-O0237) 
(Geiger-PTT) 
W88-00256 


EXPERIENCES  WITH  THE  PRE-PASTEURI- 
ZATION  OF  SEWAGE  SLUDGE  WITH  HEAT 
RECOVERY, 

Huber  Enviro  Consult  AG.,  Belp  (Switzerland). 
For  primary  bibliographic  entry  see  Field  5E. 
W88-00257 


PASTEURIZATION  BY  SUBMERGED  COM- 
BUSTION TOGETHER  WITH  ANAEROBIC  DI- 
GESTION, 

Severn-Trent  Water  Authority  (England).  Upper 

Severn  Div. 

R.  J.  Kidson,  and  D.  L.  Ray. 

IN:  Sewage  Sludge  Stabilisation  and  Disinfection. 

Ellis  Horwood  Ltd.,  Chichester,  England,  1984  p 

399-408,  1  tab,  5  ref. 

Descriptors:  •Pasteurization,  *Heat  treatment, 
•Disinfection,  •  Sewage  sludge,  *Methane,  Design 
criteria,  Anaerobic  digestion,  Sludge  digestion,  Di- 
gestion, Heat  transfer,  Wastewater  treatment,  Bio- 
logical wastewater  treatment,  Salmonella,  Para- 
sites, Sludge  utilization,  Digested  sludge. 

A  new  plant  which  uses  submerged  combustion  of 
digester  gas  has  been  designed  to  establish  mini- 
mum conditions  for  effective  pasteurization  of 
sewage  sludge  by  a  combination  of  flash  heating 
with  comminution,  short-term  retention  at  elevated 
temperature,  and  anaerobic  mesophilic  digestion. 
The  plant  is  capable  of  instantly  increasing  sludge 
temperature  to  55  degrees  with  an  efficiency  of 
heat  transfer  of  about  90%,  of  maintaining  it  at 
least  3  hours  at  that  temperature,  and  of  feeding 
digesters  either  continuously  or  intermittently.  The 
digesters  may  be  operated  in  series  or  parallel  and 
retention  time  may  be  varied  from  12  to  36  days. 
Preheating  for  three  hr  at  55  degrees  is  probably 
sufficient  to  destroy  both  Salmonella  and  Taenia 
ova.  The  necessary  heat  energy  for  both  disinfec- 
tion and  stabilization  may  be  obtainable  from  the 
methane  produced  from  digestion.  Anaerobic  di- 
gestion would  serve  as  an  additional  disinfection 
measure.  Alternatively,  it  may  be  possible  to 
r^uce  'he  pre-digestion  temperature  and  make 
additional  methane  available  for  alternative  uses. 
(See  also  W88-00237)  (Geiger-PTT) 


W88-00258 


EFFECTIVENESS  OF  CHEMICAL  DISINFEC- 
TION ON  FAECAL  BACTERIA  IN  SLUDGE, 

North  West  Water  Authority,  Preston  (England) 

A.  F.  Godfree,  F.  Jones,  M.  Satchwell,  and  D.  C. 

Watson. 

IN:  Sewage  Sludge  Stabilisation  and  Disinfection. 

Ellis  Horwood  Ltd.,  Chichester,  England,  1984.  p 

412-425,  5  fig,  3  tab,  9  ref. 

Descriptors:  *Hydrogen  ion  concentration, 
•Sewage  sludge,  •Disinfection,  *Chemical  treat- 
ment, *Lime,  Parasites,  Eggs,  Bacteria,  Enteric 
bacteria,  Salmonella,  Digestion,  Digested  sludge, 
Anaerobic  digestion,  Coliforms. 

Experiments  were  carried  out  to  determine  the 
effect  of  raised  pH  in  sewage  sludge  on  the  viabili- 
ty of  Salmonella.  Results  showed  that  with  a  con- 
tact time  of  15  minutes  there  was  a  marked  reduc- 
tion in  the  number  of  salmonella  when  the  pH  was 
raised  above  9.  At  pH  11.5,  a  reduction  in  Salmo- 
nella numbers  in  excess  of  99%  was  obtained. 
Parallel  experiments  were  carried  out  to  study  the 
effects  of  lime  treatment  on  the  viability  of  ova  of 
Taenia  saginata.  Results  showed  that  at  pH  11.5, 
hatching  of  T.  saginata  ova  is  reduced  from  35% 
to  0.6%  after  4  hr  exposure.  At  pH  12  hatching  is 
reduced  to  0.75%  of  eggs  examined  after  only  2  hr 
contact  time.  The  effectiveness  of  DF  955  and 
Proxitane  4002  as  disinfecting  agents  of  sewage 
sludges  was  also  examined  in  laboratory  and  field 
investigations.  Results  for  DF  955  demonstrated 
that  if  used  at  a  concentration  of  1  %  (by  volume) 
in  sludge  with  a  contact  period  of  not  less  than  1 
hr,  extremely  high  levels  of  Salmonella  organisms 
would  be  destroyed,  with  no  adverse  effects  on 
plant  species  or  the  soil  invertebrate  populations. 
Results  for  Proxitane  4002  showed  that  this  prod- 
uct can  be  used  at  a  concentration  of  between  500 
and  1000  milligram/liter  to  treat  sewage  sludge 
with  minimal  contact  periods  (10  minutes)  to 
produce  significant  bactericidal  and  ovicidal  prop- 
erties. (See  also  W88-O0237)  (Geiger-PTT) 
W88-O0259 


EFFECTIVENESS  OF  CHEMICAL  DISINFEC- 
TION ON  PARASITES  IN  SLUDGE, 

Liverpool  School  of  Tropical  Medicine  (England). 

R.R.Owen. 

IN:  Sewage  Sludge  Stab;lisation  and  Disinfection. 

Ellis  Horwood  Ltd.,  Chichester,  England,  1984.  p 

426-439,  4  tab. 

Descriptors:  *Parasites,  *Eggs,  'Sewage  sludge, 
•Disinfection,  •Chemical  treatment,  Sludge  dispos- 
al, Land  application,  Land  disposal,  Lime,  Hatch- 
ing, Sludge,  Ammonium  compounds. 

The  disinfection  of  sewage  sludge  destined  for  land 
application  was  examined  in  laboratory  tests. 
Chemical  disinfectants  were  evaluated  for  their 
ability  to  inhibit  the  growth  of  ova  of  Taenia  and 
Ascaris  in  water.  A  two-phase  in  vitro  technique 
was  used  to  determine  the  viability  of  the  eggs  of 
Taenia  saginata.  Inhibition  of  hatching  has  been 
observed  following  the  exposure  of  T.  saginata  ova 
to  lime,  formalin-based  chemicals,  silver  nitrate, 
osmium  tetroxide  and  gluteraldehyde.  Variable  ac- 
tivity against  Taenia  was  observed  upon  exposure 
of  T.  saginata  ova  to  SX-1  and  per-acetic  acid. 
Both  bis-biguanides  and  quaternary  ammonium 
salts  exhibit  penetrative,  ovicidal  activity  against 
T.  saginata  eggs.  Lime  treatment,  SX-1,  DF  955 
and  quaternary  ammonium  compound  739  all 
showed  ovicidal  activity  to  A.  suum.  There  is 
preliminary  evidence  that  the  hatch-inhibition 
effect  of  lime  and  formaline  in  vitro  is  valid  in  vivo 
and  that  such  treatments  may  offer  a  possible  con- 
trol measure  for  parasite  ova  in  sewage  sludge. 
Results  of  tests  on  the  effects  of  MB  724,  showed 
that  this  compound  gave  total  lysis  of  T.  saginata 
ova  in  water  and  inhibition  of  hatchability  at  300 
ppm  in  sludge  liquor.  (See  also  W88-O0237) 
(Geiger-PTT) 
W88-00260 


EFFECT  OF  LIME  TREATMENT  OF  SEWAGE 
SLUDGE  ON  THE  HATCHING  AND  VIABILI- 
TY OF  HUMAN  BEEF  TAPEWORM, 


Welsh  Water  Authority,  Powys. 

J.  E.  P.  Poole,  and  M.  J.  Mills. 

IN:  Sewage  Sludge  Stabilisation  and  Disinfection. 

Ellis  Horwood  Ltd.,  Chichester,  England,  1984.  p 

440-448,  4  tab,  12  ref. 

Descriptors:  *Parasites,  *Eggs,  *Sewage  sludge, 
•Disinfection,  *Lime,  Sludge  disposal,  Land  appli- 
cation, Chemical  treatment,  Hatching,  Sludge, 
Land  disposal,  Hydrogen  ion  concentration. 

The  effect  of  lime  treatment  of  sewage  sludge  on 
the  hatching  and  viability  of  Taenia  saginata  and 
Taenia  hydatigena  ova  was  examined  in  vitro.  In 
addition,  T.  hydatigena  ova  drawn  from  the  same 
batch  used  for  the  in  vitro  trials  were  suspended 
for  three  days  in  water  limed  to  pH  12,  and  fed  by 
a  tube,  inserted  into  the  esophagus,  to  three  lambs. 
Control  lambs  were  fed  untreated  ova  in  a  saline 
suspension.  After  eight  weeks  the  lambs  were 
slaughtered  and  examined  for  cysts.  Results  of  in 
vitro  tests  showed  that  exposure  of  T.  saginata 
eggs  to  pH  11  and  pH  12  liquor  depressed  hatch- 
ing, and  inhibition  was  complete  after  24  hr  and  3 
hr,  respectively.  In  vitro  trials  with  T.  hydatigena 
showed  that  suspension  of  ova  in  pH  11  sludge 
liquor  had  little  effect  until  the  8-day  and  11 -day 
exposures  when  hatching  was  reduced  to  33%. 
Results  from  in  vivo  tests  showed  that  lime  treat- 
ment of  ova  reduced  the  level  of  infection  to  20% 
of  the  value  obtained  with  the  control  ova.  (See 
also  W88-00237)  (Geiger-PTT) 
W88-O0261 


FACTORS  THAT  GOVERN  THE  SURVIVAL 
OF  SELECTED  PARASITES  IN  SEWAGE 
SLUDGES, 

University   of  Manchester   Inst,    of  Science   and 

Technology  (England). 

R.  J.  Kiff,  and  R.  Lewis- Jones. 

IN:  Sewage  Sludge  Stabilisation  and  Disinfection. 

Ellis  Horwood  Ltd.,  Chichester,  England,  1984.  p 

452-461,  3  fig,  18  ref. 

Descriptors:  *Parasites,  *Sewage  sludge,  •Hydro- 
gen ion  concentration,  'Temperature,  *Organic 
acids,  *Digested  sludge,  Eggs,  Wastewater  treat- 
ment, Disinfection,  Chemical  treatment,  Hatching, 
Sludge. 

The  factors  that  govern  the  viability  of  parasite 
ova  in  sewage  sludges  were  examined  in  laboratory 
tests.  At  all  temperatures  studied,  acid  pH  inhibited 
the  normal  development  of  Ascaris  eggs.  Ascaris 
egg  development  was  inhibited  at  50,  55,  and  60 
degrees.  Five  minutes  exposure  to  55  degrees  re- 
sulted in  obvious  damage  to  Monieza  eggs.  Similar 
results  occurred  at  60  degrees  for  two  minutes.  All 
three  temperatures  produced  total  inhibition  of 
normal  development  in  Fasciola  eggs.  The  seeding 
of  both  primary  and  digested  sludges  with  Ascaris 
eggs  at  room  temperature  resulted  in  complete 
inhibition  of  egg  development.  Both  primary  and 
digested  sludge  produced  similar  results.  When 
held  at  a  temperature  of  45  degrees  for  60  minutes, 
both  primary  and  digested  sludge  had  an  adverse 
effect  on  the  majority  of  Monieza  eggs.  Organic 
acids  produced  an  almost  complete  inhibition  of 
Ascaris  egg  development.  Exposure  to  organic 
acids  resulted  in  damage  to  Monieza  eggs.  After  19 
days  in  organic  acids,  the  majority  of  Fasciola  eggs 
developed  to  a  divided  embryo  at  room  tempera- 
ture and  to  a  miracidial  stage  at  27  degrees.  (See 
also  W88-00237)  (Geiger-PTT) 
W88-00262 


IONISING  RADIATION  TO  TREAT  SLUDGE: 
ENERGY  SOURCES  AND  FUTURE  PROS- 
PECTS, 

Water  Research  Centre,  Stevenage  (England). 
K.  E.  White. 

IN:  Sewage  Sludge  Stabilisation  and  Disinfection. 
Ellis  Horwood  Ltd.,  Chichester,  England,  1984.  p 
462-486,  6  fig,  31  ref,  2  append. 

Descriptors:  'Disinfection,  *Sewage  sludge, 
•Wastewater  treatment,  •Ionization,  'Radiation, 
Sludge,  Energy,  Cost  analysis,  Irradiation,  Design 
criteria,    Cesium    radioisotopes,    Cobalt    radioiso- 
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topes,    Recycling,    Wastewater    facilities,    Future 
planning. 

The  facilities  available  to  supply  ionizing  radiation 
to  disinfect  sewage  sludge  and  recent  design  and 
program  developments  in  the  field  of  ionizing  radi- 
ation, particularly  in  the  USA  and  Canada  are 
reviewed.  Radionuclide  sources  are  mostly  solid 
material,  encapsulated  in  double  containment  de- 
vices prepared  according  to  rigorous  standards. 
The  various  sources  of  radiation  that  have  been 
used  and  those  whose  potential  has  been  deter- 
mined are  C06O,  Csl37,  accelerators,  and  fuel 
elements.  About  145  plants  in  the  United  States 
have  been  identified  as  sites  where  sludge  may  be 
recycled  and  where  cost-effective  irradiation  tech- 
nology might  be  employed  for  disinfection.  Other 
countries  using  ionizing  radiation  for  the  treatment 
of  sludge  and  effluents  are  Japan,  Canada,  Germa- 
ny, Belgium,  Switzerland,  Holland,  and  the  United 
Kingdom.  Process  costs  are  so  dominated  by  site 
specific  factors  that  a  careful  evaluation  of  the 
energy  source  and  plant  design  options  would  be 
necessary  before  consideration  is  given  to  com- 
plete irradiation  facilities  available  on  the  market. 
Electron  treatment  provides  disinfection  at  ambi- 
ent temperature,  in  a  non-destructive  way  with 
respect  to  the  components  which  may  be  used  for 
recycling.  Such  use  complements  the  energy  con- 
servation aspects  of  the  process,  and  in  the  case  of 
Csl37,  the  concept  of  combining  two  waste  liabil- 
ities to  produce  a  useful  product  for  agriculture  is 
an  attractive  social  option.  (See  also  W88-00237) 
(Geiger-PTT) 
W88-00263 


COST  COMPARISON  OF  PREFABRICATED 
AND  CONVENTIONAL  DIGESTERS, 

Water  Research  Centre,  Stevenage  (England). 
W.  K.  Wolinski. 

IN:  Sewage  Sludge  Stabilisation  and  Disinfection. 
Ellis  Horwood  Ltd.,  Chichester,  England,  1984.  p 
488-499,  5  ref,  2  append. 

Descriptors:  *Cost  analysis,  'Sludge  digestion, 
•Anaerobic  digestion,  'Wastewater  facilities, 
'Comparison  studies,  Wastewater  treatment,  Di- 
gestion, Sludge  thickening,  Graphical  analysis, 
Capital  costs,  Dewatering,  Fabrication,  Operating 
costs,  Economic  aspects,  Graphical  methods. 

This  study  compares  the  cost  of  a  conventional 
digestion  plant,  based  on  concrete  tanks  built  in 
situ,  with  those  of  prefabricated  packages  currently 
available.  Data  are  presented  graphically  for  reten- 
tion times  of  15  days  (high  rate)  and  30  days 
(conventional  rate),  with  and  without  prethicken- 
ing.  Results  show  that  the  cost  of  digestion  can  be 
significantly  reduced  by  using  prefabricated  plants. 
Further  savings  can  be  achieved  by  reducing  re- 
tention time,  although  a  plant  of  equal  size  operat- 
ing at  a  lower  retention  time  would  require  larger 
sludge  handling  facilities.  The  capital  cost  for  15- 
day  retention  would  therefore  be  more  than  with 
30-day  retention.  Prethickening  of  sludge  does  not 
always  result  in  a  net  savings  in  digestion  costs,  but 
it  does  reduce  transport  costs.  These  general  trends 
are  valid  for  digestion  plants  up  to  20,000  cu  m. 
For  concrete  and  prefabricated  digesters,  the  addi- 
tional operating  costs  for  thickening  is  very  small. 
The  graphical  results  of  the  study  may  be  used  to 
estimate  the  cost  of  a  digestion  plant  when  costs 
are  presented  as  a  function  of  digester  size.  Results 
are  applied  to  the  calculation  of  plant  costs  for  a 
co-settled,  primary  plus  activated  sludge  4.5% 
total  solids.  The  savings  to  be  achieved  by  using 
prefabricated  digestion  plants  are  large  enough  to 
warrant  serious  consideration  by  authorities.  (See 
also  W88-O0237)  (Geiger-PTT) 
W88-00264 


DIGESTERS  -  A  LOOK  AT  THE  REASONS 
FOR  FOULING  AND  AN  EFFECTIVE 
ANSWER  TO  THE  CLEANING  OUT  PROB- 
LEM, 

Thames  Water  Authority  (England).  Eastern  Div., 
D.  C.  Dupree. 

IN:  Sewage  Sludge  Stabilisation  and  Disinfection. 
Ellis  Horwood  Ltd.,  Chichester,  England,  1984.  p 
499-514,  6  fig,  I  tab,  3  ref,  2  append. 


Descriptors:  'Digestion,  'Hydraulic  equipment, 
•Design  criteria,  'Fouling,  Anaerobic  digestion, 
Wastewater  treatment,  Hydraulic  machinery, 
Pumps. 

The  loss  of  effective  digester  volume  (EDV) 
occurs  through  the  deposition  of  inert  sand  and 
fibrous  material  in  working  digesters.  Scum-horns 
are  usually  provided  for  drawing-off  the  rag  layer 
in  digesters.  However,  use  of  these  devices  re- 
quires very  low  flow  velocities,  and  such  methods 
are  usually  abandoned.  The  rate  of  fouling  of  a 
digester  will  depend  on  the  efficiency  of  pretreat- 
ment,  the  energy  put  into  mixing,  the  effectiveness 
of  withdrawal  facilities,  and  the  rate  of  the  diges- 
tion process.  The  economics  of  digester  cleaning 
depends  on  site  conditions  and  requirements.  In 
searching  for  parameters  on  which  to  base  a  design 
for  a  digester  cleaning  system,  the  first  consider- 
ation was  the  effective  rate  of  removal  of  sediment. 
The  second  parameter  was  that  the  process  should 
be  conducted  from  outside  the  digester  in  a  safe, 
acceptable  and  clean  working  environment.  The 
third  parameter  was  system  reliability,  and  the 
fourth  was  simplicity  and  availability.  Mechanical 
handling  devices  were  excluded  on  the  basis  of 
access.  Pumps  can  be  utilized  directly  where  the 
suction  head  is  less  than  25  feet.  Air  carriage 
depends  on  a  high-velocity  flow  of  air  making 
particles  airborne.  Water  carriage  provides  an  ejec- 
tor or  jet  pump  to  discharge  the  contents  in  one 
step.  Design  and  operation  of  a  prototype  jet  pump 
cleaning  system  are  described.  (See  also  W88- 
00237)  (Geiger-PTT) 
W88-00265 


CALCULATION  OF  VOLATILE  SOLEDS  DE- 
STRUCTION DURING  SLUDGE  DIGESTION, 

Water  Research  Centre,  Stevenage  (England). 
W.  J.  Fisher. 

IN:  Sewage  Sludge  Stabilisation  and  Disinfection. 
Ellis  Horwood  Ltd.,  Chichester,  England,  1984.  p 
514-529,  7  tab,  9  ref,  2  append. 

Descriptors:  'Volatile  solids,  'Sludge  digestion, 
'Mathematical  equations,  'Performance  evalua- 
tion, Anaerobic  digestion,  Digestion,  Theoretical 
analysis,  Mass  balance,  Wastewater  treatment,  Di- 
gested sludge. 

The  fraction  of  volatile  solids  destroyed  (FVSD) 
during  digestion  of  sewage  sludge  is  often  used  as 
an  indicator  of  the  degree  of  stabilization  or  the 
efficiency  of  digester  performance.  For  routine 
control,  variations  in  FVSD  should  be  considered. 
Another  indicator  of  digester  performance  is  gas 
yield.  Some  United  States  federal  regulations  for 
stabilized  sludges  require  that  the  FVSD  be 
known.  Deviations  for  the  FVSD  value  by  the  full 
mass-balance  method  and  the  approximate  mass 
balance  method  are  given  along  with  the  results  of 
some  calculations  of  FVSD  for  a  full-scale  anaero- 
bic digester.  Derivation  of  the  constant-ash  and 
Van  Kleeck's  equations  are  described.  (See  also 
W88-00237)  (Geiger-PTT) 
W88-00266 


ACCEPTABLE  ALTERNATIVE:  LIME  STA- 
BILISATION OF  SEWAGE  SLUDGE  AND  DIS- 
POSAL TO  AGRICULTURAL  LAND, 

North  West  Water  Authority,  Bootle  (England). 
For  primary  bibliographic  entry  see  Field  5E. 
W88-00267 


LIME  STABILISATION  OF  UNDIGESTED 
SEWAGE  SLUDGE, 

Thames  Water  Authority,  London  (England). 
J.  J.  Quinn,  and  J.  E.  Hall. 

IN:  Sewage  Sludge  Stabilisation  and  Disinfection. 
Ellis  Horwood  Ltd.,  Chichester,  England,  1984.  p 
540-546,  3  fig,  1  tab,  7  ref. 

Descriptors:  'Sludge  disposal,  'Land  disposal, 
'Sewage  sludge,  Lime,  Liquid  sludge,  Waste  dis- 
posal, Liquid  wastes,  Land  application, 
Wastewater  treatment,  Parasites,  Disinfection,  Fer- 
tilizers, Nutrients,  Nitrogen,  Sludge  conditioning, 
Hydrogen  ion  concentration. 

Laboratory  and  pilot-scale  experiments  were  con- 
ducted to  identify  operating  parameters  for  lime 


addition  to  undigested  sludge,  and  full-scale  pilot 
trials  to  assess  the  effect  of  limed  liquid  undigested 
sludge  applied  to  grassland.  A  linear  relationship 
between  sludge  solids  and  lime  required  to  achieve 
pH  12.0  was  found.  The  intercept  obtained  at  1.3 
g/1  of  lime  corresponds  to  the  lime  required  to 
bring  the  liquid  phase  of  the  sludge  to  pH  12.0. 
This  relationship  held  good  for  the  limited  number 
of  co-settled  sludges  examined  during  the  study. 
Samples  with  an  initial  pH  below  9.0  showed  a 
rapid  drop  to  pH  6.5  within  two  days  due  to 
bacterial  activity.  Up  to  50%  more  lime  was  re- 
quired to  raise  the  sludge  pH  after  storage  for 
periods  between  5  and  12  days.  Up  to  98%  of  all 
bacteria  are  destroyed  at  pH  9.5  and  10.0;  this 
figure  increases  to  99.5%  at  pH  12.0.  Plot  trials 
showed  that  an  application  of  70  cu  m/ha  limed 
liquid  undigested  sludge  had  no  effect  on  grass 
yields  in  an  experiment  where  the  response  to 
fertilizer  nitrogen  was  only  5  to  10  kilograms-dm/ 
kilograms  nitrogen.  Until  the  uncertainty  over  the 
effect  lime  has  on  viable  Taenia  saginata  ova  is 
resolved,  the  value  of  limed  liquid  undigested 
sludge  as  a  viable  treatment  process  option  cannot 
be  reliably  assessed.  (See  also  W88-00237)  (Geiger- 
PTT) 
W88-00268 


REVIEW  OF  SEWAGE  SLUDGE  TREATMENT 
AND  DISPOSAL  IN  EUROPE, 

Water  Research  Centre,  Stevenage  (England). 
For  primary  bibliographic  entry  see  Field  5E. 
W88-00269 


MUNICIPAL    WASTEWATER    IN    AGRICUL- 
TURE. 

For  primary  bibliographic  entry  see  Field  3C. 
W88-00270 


ROLE  OF  THE  MEXICAN  STATE  AND  FED- 
ERAL GOVERNMENTS  EN  THE  PROMOTION 
AND  COORDINATION  OF  WASTEWATER 
RENOVATION  AND  REUSE, 

Ministry   of  Agriculture   and   Water   Resources, 

Mexico  City. 

For  primary  bibliographic  entry  see  Field  3C. 

W88-O0271 


ROLE  OF  FEDERAL  AND  STATE  AGENCIES 
TO  STIMULATE,  COORDINATE,  AND  FUND 
RESEARCH  RELATED  TO  THE  RENOVA- 
TION AND  REUSE  OF  MUNICIPAL 
WASTEWATER  EN  THE  UNITED  STATES, 
Bureau  of  Reclamation,  Washington,  DC.  Office  of 
Water  Research. 
R.  S.  Madancy. 

IN:  Municipal  Wastewater  in  Agriculture,  Aca- 
demic Press,  New  York.  1981.  p  13-25,  1  fig,  6  tab, 
4  ref. 

Descriptors:  'Wastewater  renovation,  'Recycling, 
•Water  reuse,  *Research  priorities,  •Municipal 
wastewater,  Wastewater  disposal,  Wastewater 
management,  Reclaimed  water,  Government  sup- 
ports, Political  aspects,  Interagency  cooperation, 
Government  finance. 

The  role  of  federal  agencies  in  water  reuse  re- 
search are  to  establish  needs  and  potential  for  reuse 
through  market  analysis,  evaluate  existing  technol- 
ogy, identify  and  prioritize  research  needs,  fund 
and  coordinate  research,  disseminate  research  find- 
ings and  transfer  development  technology  to  po- 
tential users.  In  1977,  the  Office  of  Water  Research 
and  Technology  (OWRT)  of  the  U.S.  initiated  its 
Water  Reuse  Research  and  Development  Program 
by  conducting  a  comprehensive  national  analysis 
of  reuse  and  potential  throughout  the  U.S.  This 
study  indicated  that  a  high  potential  for  both  mu- 
nicipal reuse  and  industrial  recycling  exists  in  the 
U.S.  The  OWRT  also  evaluated  existing  treatment 
technology  for  applicability  in  reuse  systems.  The 
role  of  state  agencies  in  implementing  an  effective 
wastewater  reuse  research  program  includes  deter- 
mining wastewater  reclamation  research  needs,  as- 
sessing the  status  of  world-wide  wastewater  recla- 
mation research,  establishing  a  list  of  high  priority 
research  areas  for  funding  priority,  and  working 
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cooperatively  with  federal  agencies  involved  in 
water  reuse.  Projects  involving  beneficial  reuse  of 
wastewaters  that  result  in  reduction  of  wastewater 
discharges  and  utilization  of  nutrients,  organic  ma- 
terials or  pollutants  should  merit  funding  support 
at  least  equally  with  single  purpose  pollution  abate- 
ment projects.  (See  also  W88-O0270)  (Geiger-PTT) 
W88-0O272 


ADMINISTRATIVE  ASPECTS  FOR  THE  REN- 
OVATION AND  REUSE  OF  WASTEWATER, 

Engineering  and  Water  Quality  Lab.,  Mexico  City. 
C.  M.  Mora. 

IN:  Municipal  Wastewater  in  Agriculture,  Aca- 
demic Press,  New  York.  1981.  p  27-41,  1  fig,  3  tab, 
8ref. 

Descriptors:  'Wastewater  renovation,  *Water 
reuse,  'Economic  aspects,  'Planning,  'Administra- 
tive decisions,  'Mexico,  Wastewater  irrigation,  Re- 
cycling, Municipal  wastewater,  Wastewater  man- 
agement, Research  priorities,  Project  planning, 
Administration,  Water  reuse,  Evaluation. 

In  Mexico  and  other  parts  of  the  world,  the  reuse 
of  wastewater  has  several  advantages  and  disad- 
vantages. Among  the  disadvantages,  there  is  a  lack 
of  specific  regulations  to  control  the  reuse  of 
wastewater.  The  clean  water  which  is  supplied  to 
towns  is  usually  subsidized,  which  makes  the  reuse 
of  wastewater  economically  unattractive.  Toxic 
substances  in  the  wastewater  make  it  undesirable 
for  reuse.  The  most  well  known  uses  for  renovated 
wastewater  are  in  industry  and  agricultural  irriga- 
tion. With  appropriate  treatment  measures,  the 
only  domestic  activities  in  which  treated 
wastewater  would  not  be  desirable  or  justifiable  to 
use  would  be  in  drinking  and  food  preparation.  In 
planning  wastewater  reuse  on  a  large  scale,  a  pre- 
liminary model  of  inquiry  could  be  carried  out. 
The  objectives  of  this  investigation  and  the  activi- 
ties involved  to  carry  it  out  are  outlined.  It  is 
possible  to  considerably  extend  the  areas  of  appli- 
cation of  wastewater  in  municipalities  in  the  areas 
of  construction,  public  buildings,  city  cleaning,  and 
fire  control.  In  industry,  it  is  possible  to  apply 
renovated  wastewater  in  practically  all  uses.  (See 
also  W88-O0270)  (Geige^PTT) 
W88-00273 


WORLDWTDE     ASPECTS     OF     MUNICIPAL 
WASTEWATER  RECLAMATION  AND  REUSE, 

American    Water    Works    Association    Research 

Foundation,  Denver,  CO. 

For  primary  bibliographic  entry  see  Field  3C. 

W88-O0274 


REUSE  OF  MUNICTPAL  WASTEWATER  FOR 
INDUSTRIAL  PURPOSES  IN  MEXICO  CITY, 

Disenos  Hidraulicos  y  Technologia  S. A., Mexico 

City. 

For  primary  bibliographic  entry  see  Field  3C. 

W88-O0275 


MUNICTPAL     WASTEWATER     REUSE     FOR 
DENVER, 

Culp/Wesner/Culp,  Denver,  CO. 

For  primary  bibliographic  entry  see  Field  3C 

W88-00276 


PROGRAM        FOR        THE        REUSE        OF 
WASTEWATER  IN  MEXICO  CITY, 

Departmento  del  Distrito  Federal,  Mexico  City. 

Construcion  y  Operation  Hidraulica. 

For  primary  bibliographic  entry  see  Field  3C. 

W88-00277 


OPERATION  OF  A  PILOT  MUNICIPAL 
WASTEWATER  TREATMENT  PLANT  FOR 
AGRICULTURAL  REUSE, 

Ministry   of  Agriculture   and    Water    Resources, 
Mexico  City.  Center  for  Research  in  Water  Reuse. 
For  primary  bibliographic  entry  see  Field  3C. 
W88-00278 


LAND  TREATMENT:   A  VIABLE  SOLUTION 
FOR  MANAGEMENT  OF  WASTEWATER  IN 


THE      METROPOLITAN      AREA      OF     THE 
VALLEY  OF  MEXICO, 

Eco-Ingenieria  S.A.,  Mexico  City. 

For  primary  bibliographic  entry  see  Field  3C. 

W88-00279 


FLUSHING        MEADOWS        PROJECTS 
WASTEWATER     RENOVATION     BY     HIGH 
RATE  INFILTRATION  FOR  GROUNDWATER 
RECHARGE, 

Agricultural    Research    Service,     Phoenix,    AZ. 

Water  Conservation  Lab. 

For  primary  bibliographic  entry  see  Field  3C. 

W88-00280 


AGRICULTURAL  LAND  IRRIGATION  WITH 
WASTEWATER  IN  THE  MEZQUITAL 
VALLEY, 

Valley   of  Mexico   Water   Commission,    Mexico 

City. 

For  primary  bibliographic  entry  see  Field  3C. 

W88-00281 


MICHIGAN  STATE  UNIVERSITY  WATER 
QUALITY  MANAGEMENT  FACILITY  -  A 
LAKE-LAND  SYSTEM  TO  RECYCLE  MUNICI- 
PAL WASTEWATER, 

Michigan  State  Univ.,  East  Lansing.  Inst,  of  Water 

Research. 

For  primary  bibliographic  entry  see  Field  3C. 

W88-00282 


TREATMENT  AND  FINAL  DISPOSAL  OF  MU- 
NICIPAL WASTEWATER  AND  SLUDGE  ON 
THE  LAND:  PRESENT  PRACTICES, 

Monterrey  Univ.  (Mexico).  Dept.  of  Civil  Engi- 
neering. 

For  primary  bibliographic  entry  see  Field  3C. 
W88-00286 


DESIGN  FACTORS  FOR  THE  RAPID  INFIL- 
TRATION, OVERLAND  FLOW,  AND  SLOW 
RATE  IRRIGATION  WASTEWATER  LAND  AP- 
PLICATION SYSTEMS, 

Culp/Wesner/Culp,  Cameron  Park,  CA. 
For  primary  bibliographic  entry  see  Field  3C. 
W88-00287 


COMPARATIVE  COSTS  OF  LAND  TREAT- 
MENT VERSUS  CONVENTIONAL 
WASTEWATER  TREATMENT, 

Economic  Research  Service,  University  Park,  PA. 
For  primary  bibliographic  entry  see  Field  3C. 
W88-00288 


MANUAL  FOR  WATER  RENOVATION  AND 
RECLAMATION. 

National  Inst,  for  Water  Research,  Pretoria  (South 

Africa). 

Second  Edition,  1981.  330p. 

Descriptors:  'Wastewater  treatment,  'Biological 
wastewater  treatment,  'Wastewater  renovation, 
'Ozonation,  'Chlorination,  'Water  treatment, 
'Cost  analysis,  'Filtration,  Clarification,  Water 
reuse,  Activated  sludge,  South  Africa,  Reviews, 
Activated  carbon,  Literature  review. 

The  aim  of  this  manual  is  the  dissemination  of 
information  useful  to  design  engineers,  researchers 
and  organizations  concerned  with  the  reclamation 
of  water  from  wastewater.  The  Manual  is  based 
mainly  on  extensive  investigations  by  the  national 
Institute  for  Water  Research  on  the  operation  of 
the  4,500  cu  m/day  Stander  water  reclamation 
plant,  Pretoria,  on  biofilter  humus  tank  and  activat- 
ed sludge  effluent,  as  well  as  on  laboratory  and 
pilot  scale  investigations.  The  various  treatment 
processes,  such  as  clarification,  ammonia  stripping, 
softening,  quality  equalization,  stabilization,  filtra- 
tion, active  carbon  adsorption  and  regeneration, 
sludge  handling,  chlorination  and  ozonation,  are 
discussed  in  detail.  Where  necessary,  the  work  is 
supplemented  by  applicable  theories  and  support- 
ing literature.  Cost  aspects  of  water  renovation,  as 
well  as  organization  and  control  of  water  reclama- 


tion plants,  are  discussed.  (See  W88-00315  thru 

W88-0029)  (Author's  abstract) 

W88-00314 


INTRODUCTION  TO  WATER  RENOVATION 
AND  RECLAMATION, 

O.  O.  Hart. 

IN:  Manual  for  Water  Renovation  and  Reclama- 
tion, Second  edition.  1981.  p  1-16,  1  fie,  4  tab,  15 
ref. 

Descriptors:  'Wastewater  renovation, 

•Wastewater  treatment,  'Water  reuse,  'Clarifica- 
tion, 'Chlorination,  'Filtration,  'Cost  analysis, 
'Chemical  treatment,  Activated  carbon,  Ozona- 
tion, Secondary  wastewater  treatment,  Sludge 
drying,  Process  control,  Chemical  precipitation, 
Advanced  wastewater  treatment. 

The  demand  on  freshwater  resources  has  led  to 
indirect  and  direct  reuse  of  municipal  wastewater 
to  an  ever-increasing  extent.  Research  on  water 
reclamation  in  South  Africa  has  continued  primari- 
ly at  the  Stander  plant.  In  designing  a  water  recla- 
mation plant,  it  was  noted  that  the  quality  of  the 
secondary  effluent  to  be  renovated  affects  both  the 
selection  of  unit  processes  and  the  choice  and 
dosage  of  chemicals.  The  consistency  of  the  raw 
water  quality  determines  the  sophistication  of  con- 
trol instruments  needed  to  control  process  param- 
eters. A  quality  equalization  pond  is  indispensable 
for  water  reclamation  from  secondary  effluents 
with  a  great  diurnal  variation  in  quality.  Other 
processes  required  for  water  reclamation  include 
lime  treatment,  clarification,  ammonia  stripping, 
recarbonation,  sand  filtration,  chlorination,  ozona- 
tion, active  carbon  adsorption,  final  treatment, 
sludge  dewatering,  and  active  carbon  regeneration. 
The  cost  of  wastewater  treatment  is  a  function  of 
plant  size,  wastewater  characteristics,  and  degree 
of  renovation  required.  Active  carbon  adsorption 
is  the  most  expensive  unit  process  and  quality 
equalization  is  the  most  economical  unit  process. 
When  ammonia  stripping  is  required,  reclamation 
costs  increase  by  approximately  7%.  (See  also 
W88-00314)  (Geiger-PTT) 
W88-00315 


LIME  CLARIFICATION, 

M.  Ronen. 

IN:  Manual  for  Water  Renovation  and  Reclama- 
tion, Second  edition.  1981.  p  17-44,  13  fig,  7  tab,  16 
ref. 

Descriptors:  'Wastewater  renovation,  'Clarifica- 
tion, 'Lime,  'Flocculation,  'Coagulation, 
'Wastewater  treatment,  'Chemical  treatment, 
Chemical  precipitation,  Separation  techniques, 
Process  control,  Water  reuse,  Turbidity,  Design 
criteria. 

Lime  treatment  involves  coagulation,  flocculation, 
and  phase  separation,  all  of  which  may  be  carried 
out  in  the  reactor-clarifier.  At  the  Stander  plant, 
the  clarification  system  consists  of  a  lime  reactor, 
and  an  upflow  clarifier.  In  designing  a  lime  treat- 
ment system,  the  lime  dosage  required  and  the  size 
of  clarifier  needed  should  be  considered.  Screening 
tests  should  be  performed  to  determine  the  coagu- 
lant aids  needed.  The  efficiency  of  the  lime-treat- 
ment process  may  be  assessed  in  the  turbidity  of 
the  clarified  effluent.  At  the  Stander  plant  a  per- 
formance objective  of  <4  nephelometric  turbidity 
units  in  the  clarified  effluent  was  established.  Lime 
treatment  affects  the  removal  of  nutrients,  ammo- 
nia, microorganisms,  trace  elements  and  organic 
matter  and  the  production  of  sludge.  The  lime 
treatment  system  consists  of  a  chemical  subsystem, 
a  clarifier  subsystem,  and  a  residuals  removal  sub- 
system. The  treatment  site  and  maintenance  of  the 
plant  should  be  considered  when  the  lime  treat- 
ment process  is  operated  as  the  first  stage  of  a 
complete  water  reclamation  system.  The  general 
design  sequence  for  a  lime  treatment  plant  com- 
prises constitution  of  the  need  for  lime  treatment, 
process  planning,  equipment  design  and  calculation 
of  mass  balance.  (See  also  W88-00314)  (Geieer- 
PTT) 
W88-O0316 
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Field  5— WATER  QUALITY  MANAGEMENT  AND  PROTECTION 


Group  5D — Waste  Treatment  Processes 
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QUALITY  EQUALIZATION, 

B.  M.  Van  Vliet. 

IN:  Manual  for  Water  Renovation  and  Reclama- 
tion, Second  edition.  1981.  p  45-60,  9  fig,  2  tab,  11 
ref. 

Descriptors:  'Wastewater  renovation,  'Stabiliza- 
tion ponds,  'Wastewater  treatment,  'Design  crite- 
ria, 'Equalizing  basins,  'Equalizing  reservoirs, 
'Balancing  reservoirs,  'Aerated  lagoons,  Aeration, 
Mathematical  models,  Effluents. 

The  quality  variability  of  effluents  is  an  important 
problem  in  the  design  and  operation  of  water  ren- 
ovation and  reclamation  plants.  The  mechanisms 
responsible  for  the  attenuation  of  quality  variability 
are  reduction  of  a  particular  constituent  by  precipi- 
tation, flocculation,  stripping,  or  biochemical  deg- 
radation and  dispersion  and  volumetric  mixing  of 
water  in  the  various  reactors.  In  reactors  three 
types  of  flow  occur,  namely  plug  flow,  dispersed 
flow  and  completely  mixed  flow.  The  attenuation 
factors  for  each  type  of  flow  can  be  determined 
mathematically.  In  the  Stander  plant,  an  equaliza- 
tion pond  was  incorporated  in  the  treatment  proc- 
ess and  the  ammonia  stripping  tower.  Mathemati- 
cal models  were  tested  for  their  ability  to  describe 
the  experimental  ammonia  desorption  performance 
of  the  equalization  pond.  Two  models  were 
chosen,  one  to  describe  conditions  using  subsurface 
stirring,  the  other  to  describe  conditions  using  sur- 
face aeration.  Ammonia  desorption  in  the  pond 
was  nearly  twice  as  effective  during  surface  aer- 
ation than  during  subsurface  stirring.  Hardness  ac- 
cumulating in  the  pond  originated  mainly  from  the 
precipitates  formed  with  the  pond  itself.  The 
equalization  pond  helped  to  reduce  the  number  of 
bacteria  and  viruses  in  the  secondary  effluent. 
Design  considerations  include  process  flow,  type 
of  secondary  effluent,  ammonia  levels,  and  type  of 
lime  pretreatment  used.  (See  also  W88-00314) 
(Geiger-PTT) 
W88-0O317 


AMMONIA  STRIPPING, 

L.  R.  J.  Van  Vuuren. 

IN:  Manual  for  Water  Renovation  and  Reclama- 
tion, Second  edition.  1981.  p  61-76,  10  fig,  9  ref,  5 
tab. 

Descriptors:  'Ammonia  stripping,  'Wastewater 
treatment,  'Design,  'Ammonia,  'Nitrogen  com- 
pounds, 'Denitrification,  'Aeration,  'Pilot  plants, 
South  Africa,  Biological  wastewater  treatment, 
Air  circulation,  Wastewater  facilities. 

Ammonia  plays  a  key  role  in  the  selection  and 
operational  control  of  water  renovation  and  recla- 
mation processes.  It  is  of  economic  importance 
that  ammonia  be  reduced  to  low  levels  before  the 
chlorination  stage.  Ammonia  stripping  can  be 
achieved  with  stripping  towers  or  a  series  of  aer- 
ated lagoons.  Ammonia  stripping  towers  are  of 
two  main  types:  the  counter-flow  tower  in  which 
the  water  is  distributed  at  the  top  and  the  total  air 
flow  enters  the  bottom  of  the  tower,  and  the  cross- 
flow  tower  in  which  air  is  introduced  at  the  side 
walls.  Tower  performance  depends  on  certain 
fixed  parameters,  operational  conditions,  process 
parameters,  and  environmental  conditions.  Based 
on  results  with  pilot  scale  towers,  coated  Al  strips 
were  selected  as  packing  modules  in  the  Windhoek 
tower  of  South  Africa.  Scale  build-up  was  noted 
on  the  wooden  slats  used  as  packing  material  in  the 
Stander  plant.  In  designing  ammonia  stripping 
towers  consideration  should  be  given  to  efficient 
air  and  water  distribution,  type  of  packing  and 
total  surface  area  required,  air  to  water  ratio,  and 
hydraulic  loading  rate.  Ready  access  to  the  stack 
for  cleaning  and  descaling  should  also  be  available. 
(See  also  W88-00314)  (Geiger-PTT) 
W88-00318 


SOFTENING  AND  RECARBONATION, 

}.  Van  Leeuwen,  and  H.  N.  S.  Wiechers. 
IN:  Manual  for  Water  Renovation  and  Reclama- 
tion, Second  edition.  1981.  p  77-98,  4  fig,  1  tab,  8 
ref. 

Descriptors:  'Carbon  dioxide,  'Lime,  'Hardness, 
•Wastewater  treatment,  'Wastewater  renovation, 


'Water  softening,  'Dissolved  solids,  'Chemical 
precipitation,  Hydrogen  ion  concentration,  Recar- 
bonation,  Calcium,  Magnesium,  Calcium  carbon- 
ate, Magnesium  hydroxide. 

Since  most  wastewaters  to  be  reclaimed  are  harder 
than  what  is  desirable  for  domestic  use,  softening 
or  the  removal  of  Ca  and  Mg  ions  is  required. 
Softening  by  lime  precipitation  of  CaC03  and 
Mg(OH)2  usually  increases  pH  and  necessitates  the 
process  of  recarbonation.  In  this  unit  process,  C02 
is  added  to  decrease  the  pH  to  an  acceptable  level. 
Modified  Caldwell-Lawrence  (MCL)  diagrams  are 
used  to  calculate  the  acidity  or  alkalinity  that  will 
result  when  the  temperature,  total  dissolved  solids, 
and  Ca  hardness  are  known.  The  MCL  diagrams 
may  also  be  used  in  selecting  recarbonation  param- 
eters. Higher  temperatures  decrease  the  solubility 
of  both  Ca  and  Mg  and  are  desirable  during  soften- 
ing. Softening  involves  the  use  of  dosing  equip- 
ment for  the  chemicals  required,  reactors  for  the 
softening  reaction,  settlers  to  remove  insoluble  ma- 
terial, pumps  and  pipelines  to  draw  off  sludge  from 
the  settler,  and  proper  storage  vessels  if  bulk  C02 
is  to  be  stored  on  site  for  the  process.  (See  also 
W88-00314)  (Geiger-PTT) 
W88-00319 


FILTRATION, 

L.  R.  J.  Van  Vuuren. 

IN:  Manual  for  Water  Renovation  and  Reclama- 
tion, Second  edition.  1981.  p  99-112,  2  fig,  5  tab,  8 
ref. 

Descriptors:  'Filtration,  'Wastewater  treatment, 
'Wastewater  renovation,  'Sand  filters,  'Gravity 
filters,  'Biological  wastewater  treatment,  'Sedi- 
mentation, 'Flocculation,  Disinfection,  Adsorp- 
tion, Effluents,  Secondary  wastewater,  Process 
control. 

In  water  reclamation,  complete  disinfection  is  se- 
cured through  effective  turbidity  removal  by  filtra- 
tion, followed  by  chlorination.  In  South  Africa,  the 
reclamation  of  potable  water  from  secondary  and 
algal  maturation  pond  effluents  has  been  satisfacto- 
rily performed  using  conventional  rapid  gravity 
filters.  Filtration  involves  the  mechanisms  of 
straining,  sedimentation,  flocculation,  adsorption, 
and  biological  activity.  In  the  field  of  water  ren- 
ovation and  reclamation,  the  slow  sand  filter,  rapid 
gravity  filter  and  mixed  media  filter  have  each 
been  utilized.  Rapid  gravity  or  pressure  filters 
allow  the  sand  to  be  cleaned  in  situ  by  backwash- 
ing.  Dual  media  filters  usually  replace  part  of  the 
sand  with  anthracite,  an  improvement  which  re- 
sults in  reduced  rates  of  head  loss.  With  the  advent 
of  multi-media  beds  and  increasing  experience  with 
polyelectrolytes,  it  has  been  possible  to  integrate 
coagulation,  flocculation  and  filtration  into  a  single 
process.  Process  control  of  filtration  involves 
maintaining  a  constant  influent  and  effluent  flow 
rate.  In  declining  rate  filtration,  no  flow  controller 
is  needed.  Newer  techniques  in  filtration  include 
upflow,  biflow,  and  radial  flow.  Special  process 
parameters  and  equipment  considerations  must  be 
taken  into  account  where  the  filtration  process  is 
used  in  water  reclamation  in  conjunction  with  dis- 
infection control.  (See  also  W88-00314)  (Geiger- 
PTT) 
W88-00320 


CHLORINATION, 

J.  Van  Leeuwen. 

IN:  Manual  for  Water  Renovation  and  Reclama- 
tion, Second  edition.  1981.  p  113-128,  4  fig,  19  ref. 

Descriptors:  'Chlorination,  'Wastewater  renova- 
tion, 'Wastewater  treatment,  'Disinfection,  'Am- 
monia, 'Cost  analysis,  'Process  control,  'Water 
reuse,  Dissolved  solids,  Hardness,  Water  quality, 
Filtration,  Chlorine. 

Chlorination  has  been  proven  to  be  an  efficient 
method  of  disinfection  in  water  reclamation.  The 
proper  design  of  a  chlorination  unit  process  and 
associated  control  equipment  is  essential  for  proper 
disinfection.  Operating  the  actual  breakpoint  chlor- 
ination process  at  a  pH  of  7  reduces  treatment 
costs  and  improves  water  quality.  The  effects  of 
chlorination  on  stabilization  and  ammonia  removal 


should  be  considered  in  plant  design.  Use  of  chlor- 
ination instead  of  recarbonation  for  stabilization 
before  sand  filtration  creates  permanent  hardness 
and  increases  the  concentration  of  total  dissolved 
solids.  Breakpoint  chlorination  for  the  removal  of 
all  ammonia  instead  of  partial  ammonia  stripping 
combined  with  breakpoint  chlorination  leads  to  the 
formation  of  more  chlorides  than  the  latter 
method.  However,  the  combined  effect  of  both 
these  disadvantages  is  not  important  for  water  used 
for  domestic  purposes.  The  cost  savings  achieved 
at  the  Stander  plant  with  an  average  ammonia 
concentration  of  3.1  mg/cu  amounted  to  about 
0.029/cu  m  or  a  cost  benefit  of  10%.  (See  also 
W88-00314)  (Geiger-PTT) 
W88-00321 


OZONATION, 

J.  Van  Leeuwen. 

IN:  Manual  for  Water  Renovation  and  Reclama- 
tion, Second  edition.  1981.  p  129-150,  4  fig,  43  ref. 

Descriptors:  'Ozonation,  'Ozone,  'Disinfection, 
'Wastewater  renovation,  'Reclaimed  water,  'Ac- 
tivated carbon,  'Wastewater  treatment,  'Cost 
analysis,  Process  control,  Turbidity,  Chlorination, 
Ammonia,  Hardness,  Chemical  treatment. 

Ozonation  serves  to  oxidize  organic  and  inorganic 
compounds  to  less  harmful  or  more  easily  remov- 
able substances.  It  allows  easier  removal  of  biode- 
gradable forms  by  biological  active  carbon  and 
completes  the  disinfection  requirements.  Ozonation 
is  affected  by  the  water  quality  parameters  of 
turbidity,  ammonia,  nitrogen  compounds,  organic 
compounds  alkalinity  and  hardness.  Mass  transfer 
coefficients  for  water-ozone  systems  are  presented. 
Packed  tray  columns  or  spray  towers  are  used  to 
effect  a  long  retention  time  of  the  gas  phase  during 
ozonation.  The  most  suitable  packing  materials 
from  experiences  at  the  Stander  plant  include  50 
mm  Pall  rings  in  stainless  steel,  50  mm  Mini  cas- 
cade rings  in  polypropylene,  38  or  50  mm  porce- 
lain Raschig  rings,  and  38  or  50  mm  porcelain 
Intalox  saddles.  Ozonation  had  little  affect  on  the 
rate  of  chemical  oxygen  demand  and  total  organic 
carbon  removal  after  six  months  of  use  at  the 
Stander  plant.  A  chlorination  treatment  is  needed 
to  supplement  ozonation  as  ozone  has  no  residual. 
A  pre-chlorination  step  is  preferred  when  lime 
clarification  is  replaced  by  ferric  chloride  clarifica- 
tion followed  by  ozonation.  Construction  material 
for  the  ozone  reactor  may  be  steel  when  pH  <8.5. 
When  the  ozone  concentration  is  high,  suitable 
coatings  must  be  used.  The  use  of  ozonation  in 
water  reclamation  can  effect  a  marginal  reduction 
in  the  total  cost  of  producing  the  final  water  by 
reducing  the  cost  of  active  carbon  treatment.  (See 
also  W88-00314)  (Geiger-PTT) 
W88-00322 


ACTIVE  CARBON  ADSORPTION, 

B.  M.  Van  Vliet. 

IN:  Manual  for  Water  Renovation  and  Reclama- 
tion, Second  edition.  1981.  p  151-176,  4  fig,  3  tab, 
27  ref. 

Descriptors:  'Carbon,  'Activated  carbon,  'Ad- 
sorption, 'Wastewater  treatment,  'Wastewater 
renovation,  'Process  control,  'Design  criteria, 
'Adsorbents,  Organic  compounds,  Heavy  metals, 
Models,  Reclaimed  water,  Separation  techniques. 

Activated  carbon  readily  adsorbs  many  classes  of 
compounds  and  is  widely  used  in  water  renovation 
and  reclamation  for  the  adsorption  of  dissolved 
organic  compounds  and  heavy  metals.  Adsorption 
is  affected  by  the  magnitude  and  nature  of  the 
surface  area  of  the  adsorbent,  pore  size  distribution 
of  the  adsorbent,  nature  and  concentration  of  the 
solute,  temperature  and  pH  of  the  solution  and 
contacting  system.  Adsorption  thermodynamics, 
equilibria,  and  kinetics  are  discussed.  The  advan- 
tages of  the  granular  carbon  system  and  the  pow- 
dered carbon  systems  are  compared.  For  granular 
carbon  contacting  systems,  the  modes  of  operation 
available  are  countercurrent  moving  bed,  expand- 
ed-bed  upflow,  and  fixed-bed  downflow.  Carbon 
characteristics  important  in  selecting  active  carbon 
are  iodine  number,  apparent  density,  particle  size 
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distribution,  and  abrasion  resistance.  To  complete 
the  process  design,  contact  time  and  carbon  ex- 
haustion rate  must  be  determined.  There  are  three 
basic  categories  used  to  define  the  design  ap- 
proaches used  in  developing  final  process  param- 
eters: the  simplistic  method,  pilot  column  data 
based  methods,  and  mass  transfer  theory  methods. 
An  overview  of  the  active  carbon  adsorption 
system  at  the  Stander  plant  is  given  along  with 
process  and  equipment  design  criteria.  Inter-ad- 
sorber and  intra-adsorber  operations  are  described 
and  backwashing  and  adsorber  regeneration  strate- 
gies are  discussed.  (See  also  W88-00314)  (Geiger- 
PTT) 
W88-O0323 


SLUDGE  DEWATERING, 
M.  Ronen. 

IN:  Manual  for  Water  Renovation  and  Reclama- 
tion, Second  edition.  1981.  p  177-196,  9  fig,  5  tab, 
10  ref. 

Descriptors:  'Cost  analysis,  *Sludge  drying, 
•Dewatering,  'Wastewater  treatment,  'Design  cri- 
teria, 'Vacuum  drying,  'Centrifugation, 
•Wastewater  renovation,  Lime,  Chemical  sludge, 
Operating  costs,  Capital  costs,  Process  control, 
Separation  techniques. 

Lime  sludges  which  accumulate  during  the  clarifi- 
cation process  of  wastewater  renovation  oper- 
ations generally  contain  large  volumes  of  water. 
Lime  sludges  can  be  dewatered  by  drying  on  sand 
beds  or  by  mechanical  dewatering  processes  such 
as  vacuum  filtration,  press  filtration,  and  centrifu- 
gation.  At  the  Stander  plant,  the  solid  bowl  centri- 
fuge is  used  for  sludge  dewatering.  Centrifugation 
efficiency  will  be  affected  by  bowl  speed  and  con- 
figuration, pool  volume,  scroll  differential  speed, 
hydraulic  flow  rate  of  feed  sludge,  solids  load, 
polymer  dosage,  pH  and  physicochemical  proper- 
ties of  the  sludge.  The  sigma  or  beta  concepts  may 
be  applied  to  similar  centrifuges  to  elevate  per- 
formance based  on  design.  The  effects  of  some 
operational  variables  on  centrifugal  dewatering 
were  evaluated  at  the  Stander  plant.  A  mathemati- 
cal model  describing  the  centrifugal  dewatering  of 
lime  sludges  is  presented.  Design  of  centrifuges 
should  be  based  on  full-  and  pilot-scale  experience 
with  prototypes,  using  the  same  kind  of  sludge. 
The  capital  costs  and  operational  costs  which 
should  be  considered  in  an  economic  evaluation  of 
centrifugal  dewatering  and  disposal  of  lime  sludges 
are  listed.  (See  also  W88-00314)  (Geiger-PTT) 
W88-00324 


CARBON  REGENERATION, 

B.  M.  Van  Vliet. 

IN:  Manual  for  Water  Renovation  and  Reclama- 
tion, Second  edition.  1981.  p  197-212,  5  fig,  3  tab, 
35  ref. 

Descriptors:  'Activated  carbon,  'Regeneration, 
'Wastewater  treatment,  'Wastewater  renovation, 
•Design  criteria,  *Process  control,  *Carbon,  'Pilot 
plants,  Separation  techniques,  Dewatering,  Re- 
claimed water,  Energy. 

To  make  granular  active  carbon  treatment  eco- 
nomically feasible  for  water  reclamation  purposes, 
spent  carbon  must  be  regenerated  and  made  avail- 
able for  repeated  cycles  of  application.  Spent 
granular  active  carbon  can  be  regenerated  thermal- 
ly, chemically,  or  extractively.  A  multi-hearth  fur- 
nace was  erected  at  the  Stander  plant  in  1975  for 
the  thermal  regeneration  of  spent  carbon.  Quality 
studies  showed  that,  in  general,  carbon  obtained 
from  the  second  regeneration  cycle  was  of  some- 
what better  quality  than  that  obtained  from  the 
first  cycle.  Process  water  quality  (in  terms  of 
chemical  oxygen  demand)  was  substantially  the 
same  using  either  regenerated  or  virgin  carbon. 
The  amount  of  liquified  petroleum  gas  and  electri- 
cal energy  used  for  carbon  regeneration  were  re- 
duced for  the  second  cycle.  For  process  design 
purposes,  the  carbon  exhaustion  rate  and  the 
carbon  loading  rate  must  be  known  for  sizing  of 
the  furnace.  Methods  for  calculating  the  thermal 
and  electrical  energy  requirements  for  carbon  re- 
generation are  given.  The  inner  lining  of  the  fur- 
nace should  be  of  high  quality  material  and  rated 


for  continuous  operation  at  1,050  C.  The  rabble 
arms  should  be  of  3 10  stainless  steel.  Other  equip- 
ment design  considerations  which  are  discussed 
include  inspection  doors,  steam  supply  points, 
dewatering  systems,  exit  chute,  quench  tank,  com- 
bustion equipment,  after  burner,  scrubber,  stack, 
carbon  storage  tanks  and  control  equipment.  (See 
also  W88-00314)  (Geiger-PTT) 
W88-00325 


FINAL  TREATMENT, 

J.  Van  Leeuwen. 

IN:  Manual  for  Water  Renovation  and  Reclama- 
tion, Second  edition.  1981.  p  213-226,  2  fig,  1  tab,  9 
ref. 

Descriptors:  'Chlorination,  'Scaling,  'Corrosion, 
•Hydrogen  ion  concentration,  'Calcium  carbon- 
ate, 'Wastewater  renovation,  'Pipes,  'Slime,  Dis- 
infection, Fouling,  Acidity,  Hardness,  Water  distri- 
bution, Chlorine,  Wastewater  treatment,  Pipelines. 

Before  renovated  wastewater  is  allowed  to  enter 
distribution  systems,  it  should  be  disinfected  to 
prevent  slime  growth,  corrosion  of  pipes  and  ob- 
noxious tastes,  colors  and  odors.  Coatings  and 
claddings  can  prevent  direct  contact  of  water  and 
metal  piping.  CaC03  is  a  salt  found  in  most  natural 
waters  which  is  useful  in  forming  a  self-healing  or 
natural  protective  coating.  Excessive  coatings  can 
cause  scaling.  Scaling  can  sometimes  be  controlled 
by  water  pH  or  sequestrants  and  inhibitors.  Chlo- 
rine dosing  is  practiced  to  provide  a  residual  of 
disinfectant  to  inhibit  microorganism  growth  in  the 
distribution  system.  The  stability  of  a  water  with 
respect  to  scale  formation  is  sometimes  calculated 
using  the  Ryznar  of  Lagelier  indices.  Examples  are 
given  of  water  stabilization  strategies  before  sand 
filtration.  Control  of  the  carbonic  system  is  accom- 
plished by  dosing  chemicals  which  always  affect  at 
least  two  of  the  following  parameters:  calcium 
hardness,  acidity,  and  pH.  Reliable  pH  electrodes 
are  essential  for  process  control.  (See  also  W88- 
00314)  (Geiger-PTT) 
W88-00326 


OPERATIONAL  GUIDELINES, 

O.  O.  Hart. 

IN:  Manual  for  Water  Renovation  and  Reclama- 
tion, Second  edition.  1981.  p  227-264,  3  fig,  9  tab,  7 
ref. 

Descriptors:  'Process  control,  'Wastewater  ren- 
ovation, 'Monitoring,  'Wastewater  treatment, 
'Management  planning,  'Training,  'Wastewater 
management,  'Operating  policies,  Automation, 
Chemical  treatment,  Design  criteria,  Wastewater 
facilities,  Pilot  plants. 

The  primary  goal  of  a  water  reclamation  plant  is  to 
remove  all  pathogens  and  toxic  substances.  To 
achieve  this,  performance  objectives  must  be  deter- 
mined for  each  unit  process.  Proven  key  param- 
eters for  each  process  should  be  controlled  to 
within  narrow  limits  by  hourly  monitoring.  Auto- 
mated control  loops  are  indispensible  for  critical 
operation,  but  should  be  inspected  manually  to 
prevent  parameters  from  becoming  out  of  control. 
The  operators  should  adhere  closely  to  sampling 
schedules  and  keep  meticulous  records.  The  super- 
intendent should  carefully  scrutinize  analytical  re- 
sults. The  whole  system  must  feature  a  strategy 
whereby  substandard  water  can  never  reach  the 
distribution  system.  Two  such  barriers  are  incorpo- 
rated at  the  Stander  plant  for  each  contaminant.  A 
comprehensive  plant  control  manual  as  well  as  a 
complete  maintenance  manual  and  properly  trained 
maintenance  and  operational  personnel  are  essen- 
tial for  plant  control.  (See  also  W88-00314) 
(Geiger-PTT) 
W88-00327 


HEALTH  ASPECTS, 

W.  H.  J.  Hattingh,  E.  M.  Nupen,  J.  F.  J.  Van 
Rensburg,  and  W.  S.  G.  Morgan. 
IN:  Manual  for  Water  Renovation  and  Reclama- 
tion, Second  edition.   1981.  p  265-290,  11  tab,  76 
ref. 

Descriptors:   'Water  quality,   'Wastewater  treat- 
ment,   'Wastewater   renovation,    'Potable   water, 


'Drinking  water,  'Water  quality  standards, 
•Public  health,  'Reclaimed  water,  Chemical  prop- 
erties, Performance  evaluation,  Water  analysis, 
Toxicity,  Microbiological  studies. 

Chemical  and  microbiological  evaluations  were 
made  of  the  quality  of  the  water  reclaimed  by  the 
Stander  plant  over  ten  years  of  operation.  Results 
of  the  microbiological  studies  show  that  a  standard 
of  no  coliform  bacteria  per  100  cu  m,  a  total  plate 
count  of  <  100  per  cu  m  and  no  detectable  enteric 
viruses  in  10  to  100  cu  dm  is  an  adequate  criterion 
for  the  routine  testing  of  reclaimed  water.  A  water 
which  conforms  to  these  specifications  should  have 
no  adverse  microbiological  effects  on  human 
health.  Results  of  chemical  analyses  show  that  the 
reclaimed  water  is  of  high  quality  and  conforms  to 
all  known  potable  water  standards.  In  bioassays, 
this  water  had  no  deleterious  effect  on  rats  or  fish 
and  displayed  lower  mutagenicity,  toxicity  and 
transformation  activity  (carcinogenicity)  than 
drinking  waters  obtained  by  conventional  purifica- 
tion of  surface  water.  It  was  concluded  that  the  use 
of  reclaimed  water  for  drinking  purposes  should 
not  present  a  health  hazard.  (See  also  W88-O0314) 
(Geiger-PTT) 
W88-O0328 


WATER  RECLAMATION  USING  METAL  IONS 
AS  PRIMARY  COAGULANTS, 

L.  R.  J.  Van  Vuuren,  J.  Prinsloo,  and  J.  Maree. 
IN:  Manual  for  Water  Renovation  and  Reclama- 
tion, Second  edition.  1981.  p  291-304,  5  fig,  6  tab, 
14  ref. 

Descriptors:  'Coagulation,  'Clarification,  'Iron 
compounds,  'Aluminum,  'Alum,  'Lime, 
'Wastewater  renovation,  'Cost  analysis,  Chemical 
coagulation,  Precipitation,  Separation  techniques, 
Wastewater  treatment,  Pilot  plants,  Comparison 
studies. 

Since  1979,  the  Stander  plant  has  been  operating 
using  ferric  chloride  as  principal  coagulant  for  the 
reclamation  of  water  from  activated  sludge  efflu- 
ent, while  the  Windhoek  plant  has  used  alum  as  the 
principal  coagulant.  Aluminum  and  iron  coagula- 
tion avoid  the  large  sludge  build-up  common  with 
lime  coagulation  and  are  also  less  expensive  than 
high  lime  treatment  (HLT).  A  comparison  was 
made  of  HLT  and  metal  coagulants  during  full- 
scale  operations  at  the  Stander  plant.  Use  of  metal 
coagulants  as  substitutes  for  HLT  allowed  external 
recycling  of  metal  hydroxide  sludges.  All  three 
clarification  techniques  gave  satisfactory  results 
upon  microbiological  and  chemical  quality  analy- 
ses. Results  of  cost  analyses  based  on  capital,  main- 
tenance, operational,  chemical  and  energy  costs 
showed  that  HLT  was  the  most  expensive  clarifi- 
cation process,  followed  by  the  ferric  chloride  then 
alum  treatment.  However,  with  respect  to  design 
considerations,  when  the  effluent  to  be  renovated 
contains  high  concentrations  of  ammonia,  lime 
treatment  is  the  most  suitable  coagulant.  In  choos- 
ing equipment,  it  should  be  noted  that  ferric  chlo- 
ride is  highly  corrosive.  The  most  suitable  pumps 
for  use  with  ferric  chloride  solutions  are  of  poly- 
meric materials  and  piping  should  be  of  polymeric 
tubing,  PVC,  polyethylene  or  bitumen-  or  epoxy- 
coated  steel.  Process  control  is  needed  for  proper 
dosing  of  coagulants.  (See  also  W88-O0314) 
(Geiger-PTT) 
W88-O0329 


WASTEWATER  TREATMENT, 

Duke  Univ.,   Durham,   NC.   Dept.   of  Civil   and 
Environmental  Engineering. 
P.  A.  Vesilind,  and  J.  J.  Peirce. 
IN:  Environmental  Pollution  and  Control,  2nd  edi- 
tion. Butterworth,  Boston,  MA.  1983.  p  83-111,  15 
fig,  3  tab. 

Descriptors:  'Wastewater  treatment,  'Activated 
sludge  process,  Septic  tanks,  Advanced 
wastewater  treatment,  Biological  wastewater  treat- 
ment, Chlorination,  Primary  wastewater  treatment, 
Secondary  wastewater  treatment,  Tertiary 
wastewater  treatment,  Trickling  filters,  Aeration, 
Filtration,  Activated  carbon,  Adsorption,  Nitrogen 
removal,  Nitrification. 
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Group  5D — Waste  Treatment  Processes 


Wastewater  discharges  in  a  sanitary  sewer  system 
are  comprised  of  domestic  wastes,  industrial 
wastes,  and  infiltration.  Many  treatment  options 
are  available.  A  widely  used  on-site  method  is  the 
septic  tank  with  tile  disposal  field.  Central 
wastewater  treatment  consists  of  primary  treat- 
ment (solids  removal),  secondary  treatment  (re- 
moval of  oxygen  demanding  matter),  and  tertiary 
treatment  (removal  of  other  undesirable  substances 
such  as  nutrients).  Primary  treatment  uses  screens 
to  remove  floating  material,  comminutors  (grind- 
ers) to  reduce  the  size  of  the  material  going 
through  the  screen,  and  grit/sand  removal  in  a  grit 
chamber  and  settling  tanks.  Most  secondary  treat- 
ment methods  use  microbial  action  to  reduce 
BOD.  Trickling  filters  or  the  many  modifications 
of  the  activated  sludge  system  are  available.  Terti- 
ary treatment  may  use  pebble  filters,  micros- 
trainers,  oxidation  ponds,  activated  carbon  adsorp- 
tion, nitrification,  chemical  phosphorus  removal, 
or  land  treatment,  depending  on  the  effluent  and 
treatment  goals.  (See  also  W88-003H)  (Cassar- 
PTT) 
W88-00334 


CHEMISTRY  IN  WATER  REUSE:  VOLUME  2. 

Ann  Arbor  Science,  Ann  Arbor,  MI.  1981.  Edited 
by  William  J.  Cooper.  647  p. 

Descriptors:  *Water  reuse,  'Wastewater  treatment, 
*Water  treatment,  'Pollutant  identification,  Organ- 
ic compounds,  Chlorine  compounds,  Trace  levels, 
Resins,  Toxicity,  Membrane  processes,  Activated 
carbon,  Adsorption,  Ozonation,  Aquatic  plants, 
Disinfection,  Irradiation,  Viruses,  Parasites, 
Sludge,  Water  analysis,  Fate  of  pollutants,  Muta- 
gens, Heavy  metals,  Industrial  wastewater,  Water 
pollution  sources,  Digestion. 

Papers  on  the  chemistry  of  water  reuse  and  recy- 
cling concern  analytical  methods  and  characteriza- 
tion, concentration  of  organics  for  toxicity  testing, 
activated  carbon  theory  and  application,  water  and 
wastewater  treatment  techniques,  and  control  of 
viruses  and  parasites.  Most  of  the  work  on  analyti- 
cal techniques  involves  organic  compounds,  par- 
ticularly chlorinated  products.  Methods  are  also 
described  for  determination  in  wastewater  of  hy- 
drazine and  related  compounds.  Trace  organics  in 
samples  are  concentrated  by  resins,  the  Parfait 
distillation  column,  and  membrane  processes. 
Among  the  specific  applications  of  activated 
carbon  treatment  are  benzene,  polychlorinated  bi- 
phenyls,  and  electroplating  wastes.  Wastewater 
treatment  techniques  with  water  reuse  under  con- 
sideration are  given  for  priority  pollutants,  polyar- 
omatics,  ammonia,  and  phenolic  compounds.  Some 
of  the  wastewater  treatment  methods  are  pow- 
dered activated  carbon  with  activated  sludge  (the 
PACT  process),  ozonation,  an  anaerobic  activated 
carbon  filter,  removal  with  vascular  aquatic  plants, 
ferrate  ion  disinfection  and  coagulation,  and  irra- 
diation. The  electrokinetics  of  viruses  by  clays  is 
described.  Parasite  inactivation  in  domestic  sludges 
is  accomplished  by  anaerobic  digestion,  aerobic 
digestion,  ammonia  treatment,  lime  treatment,  and 
ultrasonics.  (See  W88-00435  thru  W88-00462) 
(Cassar-PTT) 
W88-00434 


CHARACTERIZATION  OF  ORGANIC  MATE- 
RIALS AT  WATER  FACTORY  21, 

Stanford  Univ.,  CA.  Dept.  of  Civil  Engineering. 
For  primary  bibliographic  entry  see  Field  5B. 
W88-00437 


SELECTIVE     ADSORPTION     OF     ORGANIC 
HOMOLOGS    ONTO    ACTIVATED    CARBON 
FROM    DILUTE   AQUEOUS   SOLUTIONS-SO- 
LOVOPHOBIC    INTERACTION    APPROACH: 
DEVELOPMENT  AND  TEST  THEORY, 
Rensselaer  Polytechnic  Inst.,  Troy,  NY.  Dept.  of 
Chemical  and  Environmental  Engineering. 
For  primary  bibliographic  entry  see  Field  5F. 
W88-00445 


REMOVAL  OF  CDdl)  FROM  PLATING 
WASTE  WATER  BY  AN  ACTIVATED  CARBON 
PROCESS, 


Delaware  Univ.,  Newark.  Dept.  of  Civil  Engineer- 
ing. 

C.  P.  Huang,  and  E.  H.  Smith. 
IN:  Chemistry  in  Water  Reuse:  Volume  2.  Ann 
Arbor  Science,  Ann  Arbor,  MI.  1981.  p  355-400, 
21  fig,  5  tab,  66  ref.  Contract  No.  R805835010. 

Descriptors:  'Wastewater  treatment,  'Metal-finish- 
ing wastes,  'Cadmium,  'Activated  carbon,  'Ad- 
sorption, Metals,  Heavy  metals,  Industrial 
wastewater,  Cyanide,  Fluoroborates,  Kinetics,  Hy- 
drogen ion  concentration,  Temperature  effects, 
Nuchar. 

Commercially  available  activated  carbons,  particu- 
larly the  powdered  materials  Nuchar  S-A  and 
Nuchar  S-N,  adsorbed  appreciable  amounts  of 
Cd(+-f)  from  electroplating  wastewaters.  In  both 
the  fluoroborate  and  cyanide  systems  the  maximum 
adsorption  level  was  reached  within  10  min.  This 
rapid  rate  of  removal  was  unaffected  by  variations 
in  pH,  ionic  strength,  carbon  dose/Cd(-(--|-)  con- 
centration, temperature,  and  mixing  rate.  The 
extent  of  Cd(+  +)  removal  depended  on  carbon 
type,  carbon  dose/Cd(  +  + )  concentration,  pH, 
wastewater  composition,  and  ionic  strength.  For 
the  same  carbon  dose,  the  adsorption  density  in- 
creased for  increasing  Cd(+-)-)  concentration  in 
solution  (typically  about  11  ppm).  However,  the 
percent  of  Cd  removed  decreased  for  higher  initial 
concentrations  of  adsorbate,  particularly  at  acidic 
pH.  At  pH  values  >  8  this  effect  was  not  as  notice- 
able because  of  precipitation  (in  the  fluoroborate 
bath)  or  cadmium  cyanide  complex  formation  (cy- 
anide system).  For  both  types  of  wastewater  the 
adsorption  density  approached  its  maximum  level 
in  the  neutral  pH  range,  eliminating  the  need  for 
pH  adjustment.  Cadmium  adsorption  was  higher 
from  the  fluoroborate  bath  than  from  the  cyanide 
wastewater.  This  problem,  a  result  of  the  competi- 
tion between  cyanide  and  cadmium  for  carbon 
sites,  can  be  overcome  by  reducing  the  initial  cya- 
nide concentration  in  the  wastewater  or  increasing 
the  carbon  dose.  Cadmium  adsorption  increased 
with  decreasing  ionic  strength  of  the  solution.  (See 
also  W88-00434)  (Cassar-PTT) 
W88-00451 


REMOVAL  OF  PRIORITY  POLLUTANTS 
WITH  A  COMBINED  POWDERED  ACTIVAT- 
ED CARBON-ACTTVATED  SLUDGE  PROCESS, 

Du  Pont  de  Nemours  (E.I.)  and  Co.,  Deepwater, 

NJ.  Chambers  Works. 

D.  G.  Hutton. 

IN:  Chemistry  in  Water  Reuse:  Volume  2.  Ann 

Arbor  Science,  Ann  Arbor,  MI.  1981.  p  403-428, 

22  fig,  10  tab. 

Descriptors:  'Wastewater  treatment,  'Chemical 
wastewater,  'Biological  wastewater  treatment, 
'Organic  compounds,  'Activated  carbon,  Du  Pont 
Company,  Metals,  Cyanide,  PACT  process,  Heavy 
metals,  Industrial  wastewater,  Chemical  precipita- 
tion, Lime,  Primary  wastewater  treatment. 

The  Du  Pont  PACT  process  (aerated  biological 
treatment  with  added  powdered  activated  carbon) 
effectively  removed  priority  pollutants  from  the 
wastewater  in  the  Chambers  Works  40  mgd 
wastewater  treatment  plant.  In  1978  average  re- 
moval of  organics  was  81%,  measured  as  dissolved 
organic  carbon.  BOD  removal  averaged  95%, 
color  removal,  64%.  Several  compounds  for  which 
removal  was  less  than  80%  were  dichlorobenzenes, 
trichlorphenol,  and  dinitrotoluenes.  Metals  and  cy- 
anide were  removed  both  in  the  primary  treatment 
(lime  precipitation  with  sludge  removal)  and  in  the 
biological  phase  as  follows  (all  values  are  parts/ 
billion):  antimony,  30  to  10;  arsenic,  30  to  21; 
beryllium,  negligible  removal;  cadmium,  negligible 
removal;  chromium,  370  to  10;  copper,  206  to  70; 
cyanide,  360  to  181;  lead,  406  to  54;  mercury,  0.6 
to  0.01;  nickel,  231  to  50;  selenium,  negligible 
removal;  and  zinc,  1500  to  360.  Most  of  the  metals 
removal  was  accomplished  in  the  primary  stage  of 
treatment.  (See  also  W88-00434)  (Cassar-PTT) 
W88-00452 


STUDY   OF   UV-OZONE   REACTIONS   WITH 
ORGANIC  COMPOUNDS  IN  WATER, 

Battelle  Columbus  Labs.,  OH. 


M.  K.  Lee. 

IN:  Chemistry  in  Water  Reuse:  Volume  2.  Ann 
Arbor  Science,  Ann  Arbor,  MI.  1981.  p  445-464,  7 
fig,  23  ref.  Contract  No.  DAMD   17-76-C-6063. 

Descriptors:  'Fate  of  pollutants,  'Wastewater 
treatment,  'Ozonation,  'Organic  compounds,  'Ul- 
traviolet radiation,  Kinetics,  Chemical  reactions, 
Oxidation,  Model  studies. 

Ozone  chemistry  in  the  aqueous  phase  with  ultra- 
violet (UV)  radiation  was  reviewed  and  an  overall 
reaction  scheme  was  proposed.  It  was  postulated 
that  ozone  first  dissolves  in  liquid  and  reacts  with 
water  under  UV  radiation  to  produce  hydroxyl 
radicals.  These  radicals,  which  are  the  products  of 
ozone  decomposition,  were  suggested  to  be  largely 
responsible  for  the  oxidation  of  the  organic  com- 
pounds in  water.  The  direct  oxidation  of  organics 
by  ozone  is  not  believed  to  be  the  predominant 
reaction  under  UV  radiation.  The  radical  recombi- 
nation reaction  can  become  significant  during  the 
last  stage  of  oxidation  when  the  organic  concentra- 
tion level  becomes  very  low.  Analytical  expres- 
sions were  derived  to  describe  the  overall  rate  of 
contaminant  destruction  during  the  initial  period 
and  the  tail  end  of  reaction.  The  initial  period  is 
characterized  by  the  high  level  of  contaminant 
concentration  while  at  the  tail  end  of  the  reaction 
the  contaminant  concentration  approaches  zero. 
The  analysis  showed  that  during  the  initial  period 
the  contaminant  destruction  rate  is  directly  propor- 
tional to  the  ozone  partial  pressure  and  does  not 
depend  on  the  contaminant  concentration.  In  the 
final  stage  of  the  reaction,  the  rate  was  shown  to 
be  strongly  dependent  on  the  contaminant  concen- 
tration. Based  on  the  analytical  expressions  for  the 
above  extreme  cases,  a  simple  rate  equation  was 
proposed  to  describe  the  reaction  in  the  intermedi- 
ate range  between  the  initial  period  and  the  final 
stage.  The  rate  during  this  period  could  be  de- 
scribed by  a  simple  function  of  superficial  gas 
velocity,  ozone  partial  pressure  and  the  contami- 
nant concentration.  (Author's  abstract) 
W88-00454 


DIFFUSED-AIR  STRIPPING  OF  AMMONIA  DV 
ADVANCED  WASTEWATER  TREATMENT, 

New  York  State  Dept.  of  Health,  Albany.  Div.  of 

Labs,  and  Research. 

E.  Shpirt. 

IN:  Chemistry  in  Water  Reuse:  Volume  2.  Ann 

Arbor  Science,  Ann  Arbor,  MI.  1981.  p  497-508,  5 

fig,  1  tab,  18  ref. 

Descriptors:  'Wastewater  treatment,  'Ammonia, 
'Nitrogen  removal,  'Aeration,  Mathematical 
models,  Model  studies. 

Ammonia  removal  from  wastewater  by  diffused 
aeration  was  performed  in  laboratory  tests.  A 
mathematical  model  was  developed  to  optimize  the 
design  of  the  system.  Equations  are  given  for  de- 
termining air  requirements  and  retention  time.  (See 
also  W88-00434)  (Cassar-PTT) 
W88-00456 


TREATMENT  OF  PHENOL  AND  SUBSTITUT- 
ED PHENOLS  WITH  AN  ANAEROBIC  ACTI- 
VATED CARBON  FILTER, 

Illinois  Univ.  at  Urbana-Champaign.  Dept.  of  Civil 

Engineering. 

M.  T.  Suidan,  W.  H.  Cross,  K.  A.  Kahn,  and  M. 

Fong. 

IN:  Chemistry  in  Water  Reuse:  Volume  2.  Ann 

Arbor  Science,  Ann  Arbor,  MI.  1981.  p  509-520,  7 

fig,  17  ref.  Contract  No.  EF-77-G-01-2756. 

Descriptors:  'Wastewater  treatment,  'Organic 
compounds,  'Activated  carbon,  'Anaerobic  diges- 
tion, Biological  wastewater  treatment,  Phenol, 
Catechol,  Cresol,  Industrial  wastewater. 

An  anaerobic  activated  carbon  filter  treatment 
system  was  used  to  degrade  phenolic  compounds 
in  a  simulated  wastewater.  Phenol  at  a  concentra- 
tion of  200  mg/L  did  not  produce  methane  gas  in 
the  reactor  until  day  135,  when  the  effluent  phenol 
level  dropped  from  100  mg/L  to  <  5  mg/L.  When 
the  phenol  feed  was  increased  to  400  mg/L  con- 
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centration,  COD  removal  efficiencies  reached  93% 
at  steady-state  conditions.  In  the  three-column 
phenol  apparatus  nearly  all  methane  production 
occurred  in  the  first  column.  Catechol  was  treated 
in  a  four-column  system.  Results  were  similar  to 
the  results  from  phenol  treatment.  Three  phases 
were  observed  in  treatment  of  both  compounds: 
initial  adsorption  and  biodegradation  of  the  activat- 
ed carbon,  bioregeneration  of  the  carbon,  and 
steady-state  performance.  A  solution  of  256  mg/L 
o-cresol  produced  very  little  methane  over  the 
420-day  study.  However,  coacclimation  with  100 
mg/L  glucose  allowed  the  system  to  start  degrad- 
ing o-cresol.  (See  also  W88-00434)  (Cassar-PTT) 
W88-0O457 


TERTIARY  WASTEWATER  TREATMENT  BY 
THE  APPLICATION  OF  VASCULAR  AQUATIC 
PLANTS, 

Tulane  Univ.,  New  Orleans,  LA.  School  of  Public 

Health  and  Tropical  Medicine. 

S.  Tridech,  A.  J.  Englande,  M.  J.  Hebert,  and  R. 

F.  Wilkinson. 

IN:  Chemistry  in  Water  Reuse:  Volume  2.  Ann 

Arbor  Science,  Ann  Arbor,  MI.  1981.  p  521-539,  9 

tab,  16  ref. 

Descriptors:  'Wastewater  treatment,  'Fate  of  pol- 
lutants, "Aquatic  plants,  'Metals,  'Nutrients,  Ter- 
tiary wastewater  treatment,  Biological  wastewater 
treatment,  Bulrush,  Water  hyacinth,  Metals,  Heavy 
metals,  Nitrogen,  Coliforms,  Phosphates,  Phenol, 
Organic  compounds. 

A  variety  of  vascular  aquatic  plants  were  exposed 
to  secondary  wastewater  effluent  to  compare  the 
relative  efficiency  of  organic,  nutrient,  and  trace 
contaminant  removals.  Analysis  of  plants  in  a  field 
survey  showed  that  most  aquatic  plants  had  very 
high  concentration  factors  for  chemicals.  Concen- 
tration factors  were  especially  high  for  selenium, 
phenol,  and  mercury  (48,980  in  coontail;  65,000  in 
elodea,;  and  20,330  in  water  bonnet  in  micro- 
grams/g  dry  weight/micrograms/mL  water,  re- 
spectively). Bulrush  (Scirpus  spp.)  and  water  hya- 
cinths were  selected  by  batch  screening  for  contin- 
uous-flow studies.  During  a  nonrecirculation  run 
with  15-day  detention  the  water  hyacinth  system 
removed  95%  of  BOD,  80%  of  total  organic 
carbon,  85%  of  nitrogen,  and  65%  of  phosphate. 
Bulrush  removed  91%  of  cadmium,  93%  of  mercu- 
ry, and  85%  of  selenium.  Both  plants  removed 
>96%  of  phenol  and  >95%  of  polychlorinated 
biphenyls.  Arsenic  and  boron  removals  were  low, 
41-56%  and  36%,  respectively.  Even  with  poor 
quality  of  the  secondary  effluent  feedwater,  the 
water  hyacinth  system  showed  95%  and  80%  re- 
moval of  BOD  and  total  organic  carbon,  respec- 
tively, with  an  average  effluent  concentration  of 
2.3  and  5.1  mg/L,  respectively.  Bulrush  was  less 
effective  in  removing  organics  and  nutrients;  how- 
ever, it  showed  higher  removals  of  other  trace 
contaminants  including  cadmium,  mercury,  and  se- 
lenium. Fecal  coliforms  reduction  was  >95%.  In  a 
1:1  recirculation,  7.5-day  retention  continuous-flow 
study  results  were  similar  to  the  nonrecirculation 
study  above.  It  was  concluded  that  recirculation 
aided  pollutant  removal.  (See  also  W88-00434) 
(Cassar-PTT) 
W88-00458 


TREATMENT  OF  DOMESTIC  WASTEWATER 
FOR  REUSE  WITH  IRONfVT)  FERRATE, 

Miami  Univ.,  Coral  Gables,  FL.  Dept.  of  Civil  and 

Architectural  Engineering. 

T.  D.  Waite. 

IN:  Chemistry  in  Water  Reuse:  Volume  2.  Ann 

Arbor  Science,  Ann  Arbor,  MI.  1981.  p  541-560, 

10  fig,  2  tab,  19  ref. 

Descriptors:  'Wastewater  treatment,  'Disinfec- 
tion, 'Coagulation,  'Iron  compounds,  Ferrates, 
Oxidation,  Phosphates,  Coliforms,  Bacteria,  Bro- 
mides, Chlorides. 

Ferrate  ion,  Fe04(--),  has  the  potential  to  serve  as 
both  a  disinfectant  and  coagulant  for  treatment  of 
wastewater  for  reuse.  It  remains  a  powerful  oxidiz- 
ing agent  through  the  entire  pH  range.  Potassium 
ferrate  decomposes  in  water,  generating  hydroxide 
ion  and   molecular  oxygen.   Phosphates   tend   to 


stabilize  ferrate  solutions;  nitrate  has  little  effect  on 
ferrate  stability.  Ferrate  is  an  effective  biocide  for 
suspended  bacterial  culture.  Good  disinfection 
occurs  in  relatively  clean  water  systems  at  0.00001 
molar  ferrate.  Viruses  are  also  sensitive  to  ferrate. 
Coagulation  studies  are  reported.  The  optimum 
dose  is  about  5  mg/L  Fe.  The  presence  of  phos- 
phate in  a  system  coagulated  with  ferrate  has  a 
positive  effect  on  the  destabilization  process.  The 
BOD  and  total  organic  carbon  removals  in  second- 
ary effluent  when  coagulated  with  10  mg/L  ferrate 
are  96%  and  33%,  respectively.  Ferrate  does  not 
oxidize  chloride  ion,  but  it  is  capable  of  oxidizing 
bromide  under  acid  conditions.  However,  appre- 
ciable bromide  oxidation  is  not  expected  to  occur 
under  the  conditions  prevalent  in  wastewater  treat- 
ment. (See  also  W88-0O434)  (Cassar-PTT) 
W88-0O459 


IRRADIATION  FOR  THE  SAFE  REUSE  OF 
WATER  AND  WASTEWATER, 

Hittman  Associates,  Inc.,  Columbia,  MD. 

D.  D.  Woodbridge. 

IN:  Chemistry  in  Water  Reuse:  Volume  2.  Ann 

Arbor  Science,  Ann  Arbor,  MI.  1981.  p  561-592, 

21  fig,  3  tab,  53  ref.  Contract  No.  DAAK-01-71-C- 

0296. 

Descriptors:  'Wastewater  treatment,  'Water  treat- 
ment, 'Irradiation,  'Disinfection,  Radiation,  Ra- 
dioactive isotopes,  Cesium  isotopes,  Cobalt  radioi- 
sotopes, Radioisotopes,  Organic  compounds, 
Chemical  wastewater,  Chlorine,  Chlorine  com- 
pounds, Ozone,  Oxygenation,  Phenolic  com- 
pounds, Surfactants,  Cyanide,  Trinitrophenol,  Ben- 
zopyrene,  Aromatic  compounds,  Benzoquinone, 
Coliforms,  Bacteria,  Viruses. 

Irradiation  from  Csl37  or  Co60  can  be  an  effective 
part  of  treating  water  or  wastewater  for  reuse.  It 
destroys  carcinogenic  and  other  toxic  agents  in 
wastewater  directly  or  by  secondary  and  tertiary 
effects.  Some  of  the  undesirable  substances  which 
have  been  destroyed  or  reduced  in  concentration 
by  irradiation  (often  with  synergists)  include  chlo- 
rine and  chlorinated  compounds,  phenols,  surfac- 
tants, cyanide,  trinitrophenol,  benzo(a)pyrene,  and 
p-benzoquinone.  Irradiation  has  also  been  effective 
in  killing  fecal  coliforms,  Staphylococcus  aureus, 
and  viruses,  usually  with  one  or  more  of  the  fol- 
lowing: heat,  ozone,  oxygen,  iodine,  and  chlorine. 
Data  indicate  that  a  two-  or  three-step  process  of 
irradiation  with  synergistic  agents  added  between 
steps  would  further  increase  the  rate  of  treatment. 
(See  also  W88-00434)  (Cassar-PTT) 
W88-OO460 


INTERPRETATION  OF  THE  ADSORPTION 
OF  VIRUSES  BY  CLAYS  FROM  THEIR  ELEC- 
TROHNETIC  PROPERTIES, 

New  York  State  Dept.  of  Health,  Albany.  Div.  of 

Labs,  and  Research. 

For  primary  bibliographic  entry  see  Field  5F. 

W88-00461 


INACTTVATION  OF  PARASITE-CONTAMI- 
NATED DOMESTIC  WASTEWATER 
SLUDGES, 

Lubbock  Christian  Coll.,  TX.  Inst,  of  Water  Re- 
search. 

D.  B.  Leftwich,  R.  S.  Reimers,  and  A.  J. 
Englande. 

IN:  Chemistry  in  Water  Reuse:  Volume  2.  Ann 
Arbor  Science,  Ann  Arbor,  MI.  1981.  p  613-634,  8 
fig,  9  tab,  32  ref. 

Descriptors:  'Sludge  digestion,  'Parasites,  Ammo- 
nia, Ultrasonics,  Lime,  Aerobic  digestion,  Anaero- 
bic digestion,  Ascaris,  Toxocara,  Eggs. 

The  results  of  laboratory  studies  on  parasite  inacti- 
vation  by  aerobic  digestion,  anaerobic  digestion, 
lime  stabilization,  ammonia  treatment,  and  ultra- 
sonication  indicated  the  following:  (1)  Aerobic  di- 
gestion inactivated  parasite  eggs  at  temperatures  of 
55  C  or  greater  within  two  hours,  and  at  45  C 
within  two  days.  (2)  Anaerobic  digestion  inactivat- 
ed Ascaris  and  Toxocara  eggs  at  temperatures 
greater  than  45  C,  but  only  retarded  egg  develop- 
ment at  temperatures  less  than  45  C.   (3)  Lime 


stabilization  produced  noticeable  reduction  in 
viable  Ascaris  eggs  (>80%)  within  one  day  for 
primary  28  C-aerobically  digested,  and  35  C-aero- 
bically digested  sludges  under  aerobic  conditions 
at  ambient  temperatures  with  dosages  of  equal  to 
or  greater  than  1000  mg  lime/g  suspended  solids. 
While  under  anaerobic  conditions  at  ambient  tem- 
peratures, there  was  about  90%  reduction  of  viable 
Ascaris  eggs  in  28  C-aerobically  digested  sludge 
within  four  days  at  a  dosage  of  only  100  mg  lime/g 
suspended  solids.  (4)  The  results  of  the  ammonifi- 
cation  studies  were  inconclusive.  In  aerobically 
digested  sludges,  the  viable  Ascaris  eggs  were  re- 
duced 95%  within  five  days  even  in  the  control 
(no  ammonia  added).  In  the  anaerobically  digested 
sludges  no  reduction  in  viability  was  observed  at 
any  dosage  of  ammonia  up  to  5000  mg  ammonium 
sulfate/g  suspended  solids.  (5)  Ultrasonification 
was  effective  in  destroying  Toxocara  eggs  at  49 
kHz  and  26  W  with  a  9-min  exposure  and  at  64 
kHz  and  74  W  with  a  6-min  exposure,  but  was  not 
effective  in  destroying  Ascaris  eggs  under  the  same 
conditions.  (See  also  W88-00434)  (Author's  ab- 
stract) 
W88-00462 


MATHEMATICAL  MODELS  AND  OPTIMIZA- 
TION TECHNIQUES  FOR  USE  IN  ANALYSIS 
AND  DESIGN  OF  WASTEWATER  TREAT- 
MENT SYSTEMS, 

Illinois  Univ.  at  Urbana-Champaign.  Water  Re- 
sources Center. 

C.  C.  Tang,  E.  D.  Brill,  and  J.  T.  Pfeffer. 
WRC  Research  Report  No.  194,  November  1984. 
257  p,  40  fig,  45  tab,  131  ref,  9  app. 

Descriptors:  'Wastewater  treatment,  'Model  stud- 
ies, Secondary  wastewater  treatment,  Mathemati- 
cal models,  Optimization,  Sludge,  Activated  sludge 
process,  Sedimentation,  Sludge  thickening,  Anaer- 
obic digestion,  Digestion,  Filtration,  Vacuum  fil- 
tration, Process  control. 

A  mathematical  framework  is  developed  for  use  in 
the  design  of  a  secondary  wastewater  treatment 
system.  Mathematical  models  predicting  the  per- 
formance of  various  unit  processes  are  used  to 
construct  a  comprehensive  system  model.  Three 
efficient  optimization  approaches  to  generate  cost 
effective  system  designs  are  studied.  The  first  ap- 
proach transcribes  the  comprehensive  system 
model  into  a  nonlinear  program  that  includes  64 
variables  and  58  constraints.  A  generalized  re- 
duced gradient  algorithm  is  applied  to  solve  this 
model.  The  second  approach  uses  an  existing  algo- 
rithm for  solving  generalized  geometric  programs. 
Partitioning  of  model  variables  into  two  sets  is 
necessary.  A  number  of  geometric  programming 
subproblems  resulting  from  the  partitioning  are 
solved.  The  third  approach  decomposes  the 
wastewater  system  into  a  liquid  and  a  sludge  sub- 
system. The  liquid  subsystem  is  optimally  de- 
signed, while  the  sludge  subsystem  design  includes 
embedded  optimization  steps.  The  overall  optimal 
design  is  obtained  from  coordination  between  the 
two  subsystem  designs.  The  comprehensive  system 
model  can  be  used  as  a  tool  for  the  analysis  of 
process  performance.  Important  insights  about 
process  design,  modeling,  and  integration  can  be 
gained  by  exercising  the  model.  Potentially  fruitful 
areas  for  research  can  also  be  identified.  This  is 
illustrated  through  the  use  of  an  example  problem. 
(Author's  abstract) 
W88-00463 


KINETIC  MODEL  FOR  A  FLUIDIZED-BED 
BIOREACTOR  FOR  DENITRIFICATION  OF 
WASTEWATERS, 

Oak  Ridge  National  Lab.,  TN.  Chemical  Technol- 
ogy Div. 

C.  W.  Hancher,  and  J.  J.  Perona. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  DE82-015696. 
Price  codes:  A02  in  paper  copy,  A01  in  microfiche. 
1982.  18  p,  5  fig,  2  tab,  5  ref. 

Descriptors:  'Wastewater  treatment,  'Denitrifica- 
tion,  'Nitrates,  Biological  treatment,  Fluidized 
beds,  Nitrites. 
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A  fluidized  bed  bioreactor  was  operated  continu- 
ously for  a  period  of  seven  months  for  nitrate 
removal  from  an  aqueous  stream.  The  fluidized 
particles  were  30-  to  60-mesh  anthracite  coal  sup- 
porting a  fixed  biofilm.  The  reactor  was  composed 
of  two  vessels  in  a  series,  each  20  cm  in  diameter 
and  with  an  operating  height  of  6.3  m.  The  nitrate 
concentration  in  the  reactor  feed  ranged  from  100 
to  15,000  g/cu  m.  A  model  for  nitrate  removal  was 
developed  using  Michaelis-Menten  kinetics.  Axial 
dispersion  effects  were  considered  to  be  negligible, 
and  effectiveness  factors  were  greater  than  0.9  for 
most  experimental  conditions.  The  effluent  nitrite 
concentration  peaked  sharply  at  a  feed  nitrate  con- 
centration of  4400  g/cu  m.  At  higher  concentra- 
tions the  nitrite  decomposition  rate  depended  on 
the  nitrate  concentration  to  about  the  0.4  power. 
(Author's  abstract) 
W88-00472 


ADEQUACY  OF  DISINFECTION  FOR  CON- 
TROL OF  NEWLY  RECOGNIZED  WATER- 
BORNE  PATHOGENS, 

Municipal  Environmental  Research  Lab.,  Cincin- 
nati, OH.  Drinking  Water  Research  Div. 
J.  C.  Hoff,  and  E.  E.  Geldreich. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  PB83-152181. 
Price  codes:  A02  in  paper  copy,  A01  in  microfiche. 
EPA-6O0/D-83-O01,  1982.  14  p,  3  fig,  3  tab,  39  ref. 

Descriptors:  'Bacteria,  'Viruses,  'Disinfection, 
'Public  health  aspects,  'Water  treatment,  Epidemi- 
ology, Epidemics,  Drinking  water,  Potable  water, 
Protozoa. 

Agents  recently  recognized  as  causes  or  potential 
causes  of  waterborne  outbreaks  include  pathogenic 
bacteria  (Campylobacter  jejuni,  Yersinia  enteroco- 
liticia),  viruses,  (rotavirus,  Norwalk  virus  and 
other  poorly  defined  viral  agents)  and  Giardia 
lamblia,  a  protozoan  agent.  Although  not  a  cause 
of  waterborne  disease  in  the  classical  sense,  con- 
cern also  has  been  expressed  about  the  relationship 
of  water  supplies  to  the  occurrence  of  legionellosis 
caused  by  Legionella  pneumophila.  New  disinfec- 
tion information  on  hepatitis  A  virus  (HAV),  long 
established  as  a  cause  of  waterborne  disease,  has 
recently  been  developed  and  is  included  in  this 
report.  With  the  possible  exception  of  Giardia 
lamblia,  waterborne  outbreaks  caused  by  these 
agents  seem  to  occur  mainly  as  a  result  of  deficien- 
cies in  treatment,  massive  contamination  of  water 
sources  that  received  inadequate  treatment,  or  con- 
tamination after  treatment.  There  is  little  to  indi- 
cate that  such  outbreaks  occur  in  well-operated 
systems  with  adequate  or  conventional  treatment. 
(Halterman-PTT) 
W88-00475 


ECOLOGICAL  ASPECTS  OF  USED-WATER 
TREATMENT,  VOLUME  3:  THE  PROCESSES 
AND  THEDJ  ECOLOGY. 

Academic  Press,  London.  1983.  Edited  by  C.  R. 
Curds  and  H.  A.  Hawkes.  340  p. 

Descriptors:  'Biological  wastewater  treatment, 
•Aerobic  processes,  'Membrane  filters,  'Biofilters, 
•Activated  sludge  process,  Wastewater  treatment, 
Activated  sludge,  Mathematical  models,  Design 
criteria,  Ecological  effects,  Membrane  processes, 
Biofiltration. 

This  volume  of  a  three  volume  series  examines 
aerobic  captive-film  systems  for  wastewater  treat- 
ment. It  is  divided  into  three  subject  areas:  biologi- 
cal filters,  kinetics  and  mathematical  modeling,  and 
the  applied  significance  of  ecological  studies  of 
aerobic  processes.  The  section  on  biological  filters 
deals  with  the  historical  development  of  biological 
filters,  their  structural  features,  biological  features 
and  mechanisms  of  purification,  forms  of  biological 
filtration  and  fields  of  application,  systems  of  oper- 
ation and  performance  capabilities,  factors  affect- 
ing performance,  operational  aspects,  research  as- 
pects, and  other  captive-film  systems.  The  section 
on  kinetics  and  mathematical  modeling  examines 
computer  simulation,  stoichiometry,  basic  kinetic 
relationships,  reactors,  and  steady-state  and  dy- 
namic models.  The  section  on  the  applied  signifi- 
cance of  ecological  studies  of  aerobic  processes 


contains  an  historic  review  of  ecological  studies, 
data  on  the  role  of  biological  processes  in  the 
treatment  of  used  waters,  autecological  consider- 
ations, synecology  of  treatment  processes,  ecologi- 
cal approaches  to  the  design  and  operation  of 
activated-sludge  plants,  applied  ecological  studies 
on  the  film-fauna  balance  in  biological  filters,  and 
ecological  studies  in  the  development  of  filter  tech- 
nology. (See  W88-00476  thru  W88-00478)  (Geiger- 
PTT) 
W88-00490 


BIOLOGICAL  FILTERS, 

Water  Research  Centre,  Stevenage  (England). 
A.  M.  Bruce,  and  H.  A.  Hawkes. 
IN:  Ecological  Aspects  of  Used- Water  Treatment, 
Volume   3:   The   Processes  and   Their   Ecology, 
1983.  p  1-111,  23  fig,  12  tab,  185  ref. 

Descriptors:  'Biological  filters,  'Membrane  filters, 
•Biofilters,  Membrane  processes,  Contact  beds,  Bi- 
ological wastewater  treatment,  Wastewater  treat- 
ment, Aerobic  processes,  Activated  sludge,  Acti- 
vated sludge  process,  Biofiltration,  Contact  filters. 

Biological  filters  came  into  use  in  the  United  King- 
dom in  the  late  1890's.  In  general,  biological  filters 
are  circular  in  plan  with  rotary  distributors.  The 
depth  of  the  filter  is  usually  from  about  0.9  to  15  m 
and  modern  percolating  filters  have  a  raised  false 
floor  of  specially  designed  perforated  tiles  or  floor 
blocks.  Retaining  walls  are  usually  of  brick,  rein- 
forced concrete  or  prefabricated  concrete  panels. 
The  media  should  provide  extensive  surfaces  and 
room  for  growth.  Features  of  the  bacteria,  algae, 
protozoa,  macro-invertebrates,  and  community  bal- 
ance of  the  biofilter  are  discussed.  Low-  and  high- 
rate  filtration  are  described,  along  with  their  use  in 
different  treatment  processes.  "The  structural  and 
operational  factors  affecting  performance  of  the 
biological  filter  are  listed.  The  start-up,  continuity 
and  shock  loading  of  filters  are  considered.  The 
research  aspects  associated  with  biofilters  that  are 
examined  are  experimental  filters,  filter  analogues, 
observational  techniques,  observations  on  film 
growth  and  accumulation,  and  liquid  retention 
time.  Other  captive-film  systems  examined  include 
contact  beds,  rotary  biological  filters,  aerated  sub- 
merged-bed filters,  and  anaerobic  filters.  (See  also 
W88-00475)  (Geiger-PTT) 
W88-00491 


KINETICS  AND  MATHEMATICAL  MODEL- 
LED, 

Cullen  Coll.  of  Engineering,  Houston,  TX. 

J.  F.  Andrews. 

IN:  Ecological  Aspects  of  Used- Water  Treatment, 

Volume   3:   The   Processes   and   Their   Ecology, 

1983.  p  113-172,  27  fig,  68  ref. 

Descriptors:  'Biological  wastewater  treatment, 
'Anaerobic  digestion,  'Mathematical  models,  'Bi- 
ological filters,  'Model  studies,  'Dynamics, 
'Wastewater  renovation,  Wastewater  treatment, 
Biofilters,  Activated  sludge,  Activated  sludge 
process,  Anaerobic  processes,  Membrane  process- 
es, Contact  filters,  Kinetics,  Biological  treatment, 
Biological  membranes,  Recycling. 

Mathematical  models  for  the  different  types  of 
reactors  used  in  the  biological  treatment  of 
wastewater  can  be  developed  by  applying  material 
and  energy  balances  using  the  fundamental  stoichi- 
ometric, thermochemical,  and  kinetic  relationships. 
The  biological  reactions,  stoichiometry,  and  basic 
kinetic  relationships  of  organisms  in  the  biological 
reactor  system  are  reviewed.  Reactors  can  be  clas- 
sified by  the  type  or  flow  into  and  out  of  the 
reactor  (batch  and  continuous-flow  reactors)  or  by 
the  amount  of  mixing  provided  (plug  flow  and 
complete  mixing  reactors).  Models  are  developed 
for  three  types  of  reactors:  a  complete-mixing  reac- 
tor with  continuous  and  steady  flow;  a  complete 
mixing  reactor  for  which  the  organisms  are  sepa- 
rated from  the  liquid  phase,  concentrated,  and 
recycled  to  the  reactor;  and  a  plug-flow,  fixed-film 
reactor  in  which  the  organisms  grow  attached  to 
surfaces  in  the  reactor.  Applications  of  these 
steady-state  models  on  a  quantitative  basis  are  lim- 
ited. Dynamic  models  are  developed  for  a  com- 
plete-mixing reactor,  a  complete-mixing  reactor  in 


series  with  recycle,  and  the  anaerobic  digestion 

process.  (Geiger-PTT) 

W88-O0492 


APPLIED  SIGNIFICANCE  OF  ECOLOGICAL 
STUDIES  OF  AEROBIC  PROCESSES, 

Aston  Univ.,  Birmingham  (England). 

H.  A.  Hawkes. 

IN:  Ecological  Aspects  of  Used-Water  Treatment, 

Volume   3:   The   Processes   and   Their   Ecology, 

1983.  p  173-333,  69  fig,  9  tab,  164  ref. 

Descriptors:  'Biological  wastewater  treatment, 
•Aerobic  processes,  'Aerobic  digestion,  'Bio- 
filters, 'Biofiltration,  Membrane  processes,  Con- 
tact filters,  Biological  membranes,  Wastewater  ren- 
ovation, Wastewater  treatment,  Biological  treat- 
ment, Design  criteria,  Activated  sludge  process, 
Activated  sludge. 

A  historical  review  of  ecological  studies  of  aerobic 
processes  is  given  along  with  a  discussion  of  the 
role  of  biological  processes  in  the  treatment  of 
wastewaters.  Autecological  consideration  in  the 
aerobic  process  are  nutrient  supplies,  pH,  toxicity 
to  the  digesting  organisms,  aeration  and  reactor 
temperatures.  The  synecology  of  the  activated 
sludge  process  includes  studies  of  the  community 
structure,  activity  and  interrelationships.  Unlike 
the  truly  aquatic  habitat  of  the  activated  sludge, 
the  percolating  filter  supports  a  community  con- 
taining moisture-loving,  air-breathing,  macroinver- 
tebrates  as  well  as  the  aquatic  microorganisms.  The 
film  community  and  the  grazing  fauna  community 
of  the  biofilter  and  their  interractions  are  consid- 
ered. A  comparison  of  aerobic  treatment  processes 
is  given.  An  ecological  approach  to  the  design  and 
operation  of  activated-sludge  plants  takes  into  con- 
sideration sludge  loading,  sludge  age,  relationship 
of  plant  performance  and  sludge  loading  to  sludge 
age,  methods  of  controlling  sludge  loading,  and  the 
ecological  aspects  of  other  modified  activated 
sludge  systems.  Applied  ecological  studies  on  the 
film-fauna  balance  in  biological  filters  are  de- 
scribed. Ecological  studies  in  the  development  of 
filter  technology  cover  topics  of  recirculation,  al- 
ternating double  filtration,  frequency  of  dosing, 
double  filtration,  and  high-rate  filtration.  (See  also 
W88-00475)  (Geiger-PTT) 
W88-00493 


METHOD  AND  RESERVOHtS  FOR  IN- 
GROUND  CONTATNMENT  OF  LIQUID 
WASTE, 

PPG  Industries,  Inc.,  Pittsburgh,  PA. 

For  primary  bibliographic  entry  see  Field  5E. 

W88-00505 


METHOD  FOR  STABILISATION  OF  SLUDGE, 

Velsicol  Chemical  Corp.,  Chicago,  IL. 

G.  N.  King. 

U.S.  Patent  No.  4,615,809;  October  7,1986.  10  p,  3 

fig,  1 1  tab,  1  ref.  Official  Gazette  of  the  United 

States  Patent  Office,  Vol  1071,  No  1,  p  272-273, 

October  7,  1986. 

Descriptors:  'Patents,  'Sludge,  'Liquid  wastes, 
•Waste  treatment,  'Industrial  wastes,  Organic 
wastes,  Mixing,  Solid  wastes,  Fly  ash,  Calcium 
sulfite,  Calcium  compounds,  Sludge  disposal, 
Lime,  Portland  cements,  Sludge  stabilization,  So- 
lidification. 

The  stabilization  is  described  of  organic  sludge 
comprising  liquid  or  semiliquid  industrial  waste. 
The  method  consists  essentially  of  mixing  the 
sludge  with  20  to  about  75%  fly  ash,  11  to  54% 
calcium  sulfate  dihydrate,  and  0. 1  to  10%  lime,  and 
adding  sludge.  The  cement  is  added  last  to  maxi- 
mize its  function  as  a  binder  for  the  stabilized 
sludge  composition.  The  method  provides  a  means 
for  solidifying  organic  sludges  to  a  soil-like  consist- 
ency. The  sludge  can  then  be  handled  with  con- 
ventional earth-moving  equipment,  resulting  in 
substantial  savings  to  an  organic  sludge  disposal 
operation;  it  allows  cured  sludge  to  be  compacted 
to  densities  that  show  very  low  water  permeability 
and  high  stability,  thus  maximizing  the  danger  of 
leaching,  contamination  of  groundwater,  and  run- 
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off  after  the  waste  has  been  permanently  sited;  it 
permits  the  treated  waste  to  be  shaped  uniformly 
to  a  desired  gradient  without  settling  or  distortion, 
thus  facilitating  the  use  of  remedial  programs  such 
as  conventional  liners  and  capping;  and  it  allows 
the  treated  sludge,  if  need  be,  to  be  easily  trans- 
ported to  more  suitable  landfill  sites.  (Cremmins- 
AEPCO) 
W88-00506 


CONTROLLED  GEL  TIME  FOR  SOLIDIFICA- 
TION OF  MULTI-PHASED  WASTES, 

Chem-Technics,  Inc.,  Atlanta,  GA. 

J.  R.  Conner. 

U.S.  Patent  No.  4,600,514;  July  15,  1986.  7  p,  2  tab, 

2  ref.  Official  Gazette  of  the  United  States  Patent 

Office,  Vol  1068,  No  3,  p  1208,  July  15,  1986. 

Descriptors:  *Patents,  'Gels,  'Liquid  wastes, 
•Waste  treatment,  •Solidification,  Silicates,  Ce- 
ments, Waste  disposal,  Alkali  metals,  Timing, 
Mixing,  Gellation. 

Controlling  the  gel-time  solidification  of  the  multi- 
phased  liquid  of  semi-liquid  wastes  is  achieved  by 
incorporating  solid  and  liquid  silicates  in  the 
cement-alkali  metal  silicate  solidification  system. 
The  solid  causes  relatively  slow  gellation  times, 
while  the  liquid  silicate  thickens  the  suspension 
rapidly  by  partial  gellation.  By  varying  the  ratio  of 
solid  to  liquid  silicate  in  the  waste  solidification 
procedure,  the  gel  time  can  be  adjusted  to  be  rapid 
enough  to  prevent  phase  separation  while  allowing 
sufficient  time  for  processing  the  multi-phase  waste 
material.  The  method  is  relatively  inexpensive 
when  compared  to  a  solidification  system  that  uses 
only  a  solid  alkali-metal  silicate.  It  also  has  the 
ability  to  optimally  adapt  the  gelling  time  to  a 
particular  combination  of  multi-phased  liquid  or 
semi-liquid  wastes.  The  amount  of  liquid  silicate 
used  will  depend  on  the  type  of  waste  being  treat- 
ed, temperature,  and  the  desired  viscosity  increase. 
The  system  is  easy  to  control  and  to  tailor  to 
various  types  of  mixers  and  wastes  handling  equip- 
ment. Also,  it  allows  in-process  adjustments  to  be 
made  for  changes  in  the  composition  or  properties 
of  the  waste  during  treatment.  (Cremmins- 
AEPCO) 
W88-O05O8 


METHOD  OF  PROCESSING  WASTE  MATERI- 
ALS, PARTICULARLY  SLUDGE  CONTAINING 
NOXIOUS  METALS, 

Pelt  and  Hooykass  B.V.,  Rotterdam  (Netherlands). 
C.  W.  J.  Hooykass. 

U.S.  Patent  No.  4,601,832;  July  22,  1986.  5  p. 
Official  Gazette  of  the  United  States  Patent  Office, 
Vol  1068,  No  4,  p  1680,  1986. 

Descriptors:  *Patents,  *Sludge,  'Dredging,  ♦Har- 
bors, *Metals,  *Noxious  metals,  Waste  treatment, 
Acids,  Fly  ash,  Iron,  Manganese,  Odors,  Waste 
storage,  Hydroxides. 

Waste  materials,  including  dredged  harbor  sludge 
containing  noxious  metals,  are  treated  with  an  acid 
solution  of  a  group  Vila  or  VIII  metal,  preferably 
iron  or  manganese.  The  metal  dissolved  in  the  acid 
is  precipitated  as  a  metal  hydroxide  and  the  nox- 
ious metal(s)  dissolved  from  the  waste  by  the  acid 
solution  are  incorporated  in  the  precipitating  metal 
hydroxide.  The  waste  material  together  with  preci- 
pitated metal  hydroxide  is  immobilized.  Manganese 
hydroxide  is  particularly  suitable  for  removing 
cadmium.  An  acid  solution  of  iron,  and  preferably 
simultaneously  manganese,  for  treating  the  waste  is 
obtained  by  dissolving  oxysludge  caught  during 
iron  or  steel  manufacture.  The  dredge  sludge  may 
be  formed  into  granules  after  mixing  with  a  pre- 
formed mixture  of  a  binder  and  50  to  90%  of  the 
total  amount  of  fly  ash.  Subsequently,  the  granules 
are  treated  with  this  fly  ash.  Carbon  black  and/or  a 
water  repellent  substance  may  be  added  to  the 
remaining  amount  of  fly  ash.  No  noxious  metals 
are  leached  from  the  waste  materials  to  be  stored, 
so  that  the  formation  of  deposits  is  possible.  The 
waste  materials  may  be  used  for  elevating  the  soil 
bottom  and  to  fill  cavities  formed  by  sand  sucking. 
(Cremmins-AEPCO) 
W88-00510 


RETRIEVABLE  JET  MIXING  SYSTEMS, 
M.  G.  Mandt. 

U.S.  Patent  No.  4,618,426;  October  21,  1986.  11  p, 
8  fig.  Official  Gazette  of  the  United  States  Patent 
Office,  Vol  1071,  No  3,  p  1201,  October  21,  1986. 

Descriptors:  'Patents,  'Wastewater  treatment, 
•Aeration,  'Oxidation,  *Jets,  'Aerobic  treatment, 
Cleaning,  Mixing,  Pumps,  Reservoirs,  Nozzles. 

A  jet  aeration  system  for  wastewater  treatment 
may  be  readily  cleaned  or  otherwise  serviced  with- 
out interrupting  the  operation  of  the  wastewater 
treatment  basin.  The  system  includes  a  wastewater 
treatment  reservoir  for  retaining  the  wastewater  to 
be  aerated  and  an  air  delivery  system  for  providing 
an  oxygen  containing  gas,  such  as  air.  The  air 
delivery  system  comprises  an  upstanding  conduit 
affixed  at  a  predetermined  position  within  the  res- 
ervoir. A  retrievable  jet  aerator  provides  at  least 
one  primary  motive  stream  of  liquid  wastewater 
from  within  the  reservoir.  A  jet  mixing  nozzle 
combines  the  stream  with  a  secondary  fluid  and 
discharges  the  combined  primary  motive  liquid 
and  secondary  fluid  into  the  wastewater  contained 
in  the  reservoir.  (Cremmins-AEPCO) 
W88-00511 


PROCESS  AND  EQOPMENT,  IN  PARTICU- 
LAR FOR  THE  CONDITIONING  OF  WASTE 
WATER  SLUDGES, 

Uhde  (F.)  G.m.b.H,  Dortmund  (Germany,  F.R.). 
H.  E.  Siekmann,  J.  Bassler,  and  W.  Liebig. 
U.S.  Patent  No.  4,617,130;  October  14,  1986.  4  p,  1 
fig.  Official  Gazette  of  the  United  States  Patent 
Office,  Vol  1071,  No  2,  p  745,  October  14,  1986. 

Descriptors:  *Patents,  *Cavitation,  *Fluid  mechan- 
ics, 'Wastewater  treatment,  *Sludge  conditioning, 
•Suspended  solids,  Reservoirs,  Pipes,  Nozzles, 
Condensation,  Biological  wastewater  treatment. 

Cavitation  is  formed  to  treat  liquid  and  solid  mix- 
tures, particularly  by  conditioning  suspended 
solids.  Impact  condensation  is  created  to  destroy 
the  cell-walls  of  biological  substances  within  the 
mixture  by  the  steps  of  containing  the  material 
mixture  in  a  high-level  reservoir,  withdrawing  it 
from  the  reservoir,  and  passing  it  through  at  least 
one  pipe  bend.  The  bend  consists  of  a  horizontally 
extending  first  section  extending  from  the  reservoir 
and  a  vertically  extending  second  section  extend- 
ing downwardly  from  the  first  section.  This  pro- 
vides a  down  pipe  from  the  second  section,  and 
effects  a  pressure  reduction  in  the  material  flowing 
downwardly  through  the  pipe  bend  for  impact 
condensation.  (Cremmins-AEPCO) 
W88-00512 


BHGE  SYSTEM, 

Texas  Oil  Spill  Control,  Inc.,  Conroe. 

For  primary  bibliographic  entry  see  Field   5G. 

W88-00513 


METHOD  FOR  THE  TREATMENT  OF 
WASTEWATER  SLUDGE, 

Process  Research  Development  and  Management, 

Inc.,  Hoboken,  NJ. 

J.  M.  Lynch,  J.  R.  Pfafflin,  C.  Pecker,  R. 

Cardenas,  and  S.  Cunningham. 

U.S.  Patent  No.  4,500,428;  February  19,  1985.  6  p, 

4  fig.  Official  Gazette  of  the  United  States  Patent 

Office,  Vol  1051,  No  3,  p  1178,  February  19,  1985. 

Descriptors:  'Patents,  'Sludge  drying,  'Waste 
treatment,  'Wastewater  treatment,  'Aeration, 
'Dewatering,  'Reaction  vessels,  Sludge,  Hydro- 
gen ion  concentration,  Wastewater  oxidation,  Oxi- 
dation, Bulking  sludge,  Energy  sources,  Landfills, 
Pressurization. 

Economic  reduction  of  the  bulk  of  treated  sludge 
yields  a  final  product  suitable  for  landfill  oper- 
ations or  as  an  energy  source  through  combustion. 
This  method  of  treating  wastewater  sludge  com- 
prises a  reaction  vessel  for  the  sludge,  into  which  a 
pH  depressant,  an  oxidizing  agent,  and  air  are 
introduced.  The  vessel  is  pressurized  and  sludge  is 
withdrawn  from  it  and  reintroduced  to  it  over  a 
period  of  15  to  about  60  minutes.  The  sludge  is 


dewatered;  conducted  to  a  second  vessel;  exposed 
to  air,  ozone,  and  lime;  and  discharged  after  a  like 
period  of  time.  The  solid  and  liquid  constituents 
are  separated  from  the  discharged  sludge,  and  the 
latter  is  returned  to  the  first  vessel.  (Cremmins- 
AEPCO) 
W88-00516 


METHOD  OF  PURIFYING  WASTE  WATER, 

Centre  de  Recherches  Metallurgiques,  Liege  (Bel- 
gium). 

C.  Josis,  A.  Hans,  and  T.  Martens. 
U.S.  Patent  No.  4,396,463;  August  2,  1983.  5  p,  4 
fig,   1  tab.  Official  Gazette  of  the  United  States 
Patent  Office,  Vol  1033,  No  1,  p  235,  August  2, 
1983. 

Descriptors:  *Patents,  'Industrial  wastewater, 
•Wastewater  treatment,  *Ammonium  compounds, 
•Phenols,  Hydrogen  ion  concentration,  Acidic 
water,  Pollutants,  Vaporization,  Stripping. 

Wastewater  to  be  purified,  such  as  water  from 
coking  plants,  is  supplied  to  the  upper  part  of  a 
stripping  column  comprising  substantially  horizon- 
tal plates  disposed  above  one  another.  Vapor  is 
supplied  to  the  lower  part  of  the  column.  The 
water  to  be  stripped  is  passed  downwardly  from 
the  top  of  the  column  across  a  number  of  succes- 
sive plates  sufficient  to  permit  the  water  to  become 
acidic,  with  a  pH  decreasing  to  a  value  below  7. 
During  the  elimination  of  volatile  ammonium  com- 
pounds in  the  upper  zone  of  the  stripping  column, 
the  pH  of  this  zone  decreases  naturally  and  pro- 
gressively from  the  top  to  the  bottom  of  this  zone. 
This  decrease  may  continue  until  the  local  pH 
value,  in  contrast  to  known  methods  in  which  the 
pH  value  remains  above  7,  drops  to  values  lower 
than  7,  and  may  reach  4.  Below  a  pH  value  of  7 
there  is  a  natural  acid  zone  favorable  to  the  elimi- 
nation of  a  considerable  proportion  of  acidic  pol- 
lutants and  in  particular  phenol  constituents  (such 
as  carbolic  acid,  cresols  and  xylenols),  cyanides 
(such  as  hydrocyanic  acid  and  sulphocyanides), 
and  carbonates  (such  as  carbonic  acid  and  bicar- 
bonates).  (Cremmins-AEPCO) 
W88-00520 


SURFACE-ACTIVATED  COMPOSITIONS  AND 
METHOD  FOR  DISPERSING  OEL  SLICKS, 

Cosen  Technology,  Inc.,  Dallas,  TX. 

For  primary  bibliographic   entry  see   Field   5G. 

W88-00523 


LIQUID  PURIFICATION  SYSTEM, 

For  primary  bibliographic  entry  see  Field  3A. 
W88-00527 


FLUID     TRANSPORT     AND     PROCESSING 
SYSTEM, 

For  primary   bibliographic   entry   see   Field   5G. 
W88-00528 


SULFITE  DESTRUCTION  OF  DIRECT  ACTING 
MUTAGENS  IN  DRINKING  WATER, 

Minnesota  Univ.,  Minneapolis.  Regents. 
For  primary  bibliographic  entry  see  Field  5F. 
W88-00533 


REGENERATION  OF  ACTIVATED  CARBON 
AT  AMBIENT  TEMPERATURES  USING  SU- 
PERCRITICAL SOLVENTS, 

Delaware  Univ.,  Newark.  Dept.  of  Chemical  Engi- 
neering. 
M.  E.  Paulaitis. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  PB87-201091/ 
AS.  Price  codes:  A02  in  paper  copy,  A01  in  micro- 
fiche. Delaware  Water  Resources  Center,  Newark. 
Final  Report,  Annual  Cooperative  Program 
Project,  June  1983.  5  p,  5  ref.  Project  No.  OWRT 
A-045-DEL  (3).  Contract  No.  14-34-0001-0108. 

Descriptors:  *Wastewater  treatment,  'Activated 
carbon,  'Adsorption,  'Phenolic  compounds, 
Phenol,  Chlorophenols,  Solubility,  Carbon  dioxide. 
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Solubilities  of  phenol,  p-chlorophenol,  and  2,4- 
dichlorophenol  were  measured  in  supercritical 
carbon  dioxide.  Adsorption  isotherms  on  Amoco 
GX-31  activated  carbon  were  measured  for  phenol 
in  aqueous  solutions  and  in  solution  with  supercri- 
tical carbon  dioxide.  Equilibrium  loadings  of 
phenol  from  supercritical  carbon  dioxide  onto  pre- 
viously regenerated  samples  of  activated  carbon 
were  measured  in  order  to  examine  irreversibilities 
in  the  adsorption  process.  A  thermodynamic  for- 
mulation is  presented  for  correlating  solubilities  in 
a  supercritical  fluid.  This  correlation  is  used  in 
conjunction  with  the  aqueous  adsorption  isotherms 
to  predict  adsorption  isotherms  from  supercritical 
carbon  dioxide.  Model  predictions  are  compared 
with  experimental  results  for  the  phenol/supercriti- 
cal carbon  dioxide/ Amoco  GS-31  activated  carbon 
system.  Interpolation  and  limited  extrapolation 
using  this  model  is  demonstrated.  The  preliminary 
conclusion  that  can  be  reached  from  these  observa- 
tions is  that  supercritical  carbon  dioxide  appears  to 
offer  no  significant  thermodynamic  advantage  for 
regenerating  activated  carbon  saturated  with 
strongly  adsorbed  solutes  such  as  phenol.  (Au- 
thor's abstract) 
W88-00541 


FORMATION  AND  REMOVAL  OF  BROMO- 
FORM  DURING  DESALINATION, 

North  Carolina  Univ.  at  Charlotte.  Dept.  of  Envi- 
ronmental Sciences  and  Engineering. 
For  primary  bibliographic  entry  see  Field  3A. 
W88-00546 


DEVELOPMENT  OF  THE  NUTRIENT  FILM 
TECHNIQUE  FOR  RENOVATION  OF 
WASTEWATER  FOR  NONPOTABLE  USE: 
DESIGN  CRITERIA  STUDY, 

Florida  International  Univ.,  Miami.  Drinking 
Water  Research  Center. 

L.  Handley-Raven,  L.  S.  Casey,  J.  L.  Lopez,  A. 
Perez,  and  W.  J.  Cooper. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  PB87-197356/ 
AS.  Price  codes:  A03  in  paper  copy,  A01  in  micro- 
fiche. Final  Report,  March  1987.  41  p,  1  fig,  7  tab, 
20  ref,  append.  Contract  No.  USGS  14-08-0001- 
G1065. 

Descriptors:  'Wastewater  treatment,  'Wastewater 
renovation,  'Biological  treatment,  'Nutrient  film 
technique,  Hydroponics,  Nonpotable  reuse,  Water 
reuse,  Root  zone  biotechnology,  Gravel  bed  hy- 
droponics, Grasses. 

The  nutrient  film  technique  (NFT),  gravel  bed 
hydroponics  (GBH),  and  root  zone  biotechnology 
(RBZ)  are  all  techniques  which  have  been  promot- 
ed recently  as  appropriate  for  wastewater  renova- 
tion. They  all  depend  upon  continuous  horizontal 
(lateral)  flow  of  wastewater  through  the  roots  of 
crops.  Outdoor  study  in  a  semi-tropical  setting, 
using  a  proven  wastewater  renovation  crop  spe- 
cies, Brachiaria  mutica,  demonstrated  that  it  was 
not  possible  to  maintain  this  flow  regime.  Hence, 
wastewater  renovation  was  no  better  than  existing 
technologies  such  as  effluent  irrigation.  The  sys- 
tems studied,  (NFT  and  GBH),  were  much  more 
elaborate  than  effluent  irrigation  and  much  more 
difficult  to  maintain.  Independent  assessments  of 
RZB's  in  Europe  and  unpublished  data  from  NFT 
and  GBH  work  in  Portsmouth,  England  substanti- 
ate these  results.  A  batch-loaded  and  slow-drainage 
system  operated  concurrently  at  the  same  site  per- 
formed substantially  better  with  much  less  mainte- 
nance and  far  fewer  problems.  Crop  growth  was 
also  better.  (Handly-Raven-FL  Internat.  U.) 
W88-O0552 


METHOD  AND  AN  INSTALLATION  FOR  PU- 
RIFYING INDUSTRIAL  WASTE  WATER,  PAR- 
TICULARLY PROCESS  WATER  FROM 
DYEING  WORKS, 

P.  A.  Henriot. 

U.S.  Patent  No.  4,574,036;  March  4,  1986.  5  p,  2 
fig.  Official  Gazette  of  the  United  States  Patent 
Office,  Vol    1064,  No   I,  p  292,  March  4,   1986. 

Descriptors:  'Patents,  'Wastewater  treatment,  'In- 
dustrial wastewater,  'Evaporation,  'Dye  industry 


wastes,  'Heating,  'Physico-chemical  treatment, 
Coagulation,  Flocculation,  Filtration,  Chemical 
oxygen  demand. 

Dyeing  wastewater  containing  high  chemical 
oxygen  demand  and  fine  particulates  in  suspension 
is  treated  by  directly  heating  and  evaporating  the 
polluted  water  without  pretreatment.  After  con- 
densing, the  evaporated  water  is  subjected  to  a 
physical  chemical  purifying  process  utilizing  co- 
agulation, flocculation,  and  filtration.  The  pro- 
duced water  is  pure  enough  to  be  recycled  through 
the  originating  dyeing  process.  The  system  in- 
cludes a  multi-staged  evaporator  which  uses  the 
vapor  from  each  stage  (other  than  the  first)  to 
evaporate  the  water  in  the  next  stage.  The  first 
stage  water  is  pre-heated  using  an  economizer 
whose  source  is  the  final  evaporative  water  vapor 
which  condenses  in  the  source  water  tank  and  thus 
heats  it.  The  evaporation  process  manifests  a  syner- 
gistic effect  on  the  subsequently  performed  physi- 
cal chemical  operations;  that  is,  the  water  obtained 
at  the  end  of  the  process  is  sufficiently  de-polluted 
to  require  lower  chemical  dosage  and  thus  result- 
ing in  reduced  quantities  of  sludge  production. 
(Hancuff-AEPCO) 
W88-00577 


WASTE  EFFLUENT  TREATMENT  AND  SOL- 
VENT RECOVERY  SYSTEM, 

F.  Lucas. 

U.S.  Patent  No.  4,495,034;  January  22,  1985.  8  p, 
12  fig.  Official  Gazette  of  the  United  States  Patent 
Office,  Vol  1050,  No  4,  p  1507,  January  22,  1985. 

Descriptors:  'Patents,  'Waste  recovery,  'Solar 
distillation,  'Organic  solvents,  'Chemical  recov- 
ery, 'Waste  treatment,  Wastewater  treatment,  Sep- 
aration techniques,  Capillary  conductivity,  Sol- 
vents, Chemical  wastes,  Water  pollution  control, 
Recycling,  Effluents. 

Recyclable  organic  or  water  solvents  are  separated 
by  solar  distillation.  Pure  water  from  dissolved 
solids  mixtures,  turpentine  from  paint/turpentine 
solutions,  and  volatile  organic  solvents  with  trace 
water  or  dissolved  solid  contamination  are  recov- 
ered. One  system  reservoir  holds  the  waste  efflu- 
ent, while  a  second  reservoir  is  part  of  the  process 
itself.  The  latter  reservoir  is  covered  with  an  A- 
frame  solar  unit  comprised  of  glass  panels  which 
form  a  collecting  dome.  The  unit  also  contains 
collecting  troughs,  a  bonnet  to  shade  the  top  of  the 
pyramid  formed  by  the  panels,  and  mirrors  for  the 
reflection  of  sunlight.  The  flow  from  the  first  res- 
ervoir moves  into  an  elevated  trough,  which  is 
draped  on  either  side  with  a  cloth  or  absorbent 
material  designed  to  contact  the  fluid  in  the  sec- 
ondary reservoir  beneath  the  trough.  The  solar 
distillation  of  solvents  is  accomplished  by  placing 
the  apparatus  in  direct  sunlight.  As  the  solvents 
move  up  the  cloth  through  capillary  action  (wick- 
ing)  it  tends  to  vaporize  and  the  vapor  condenses 
on  the  inside  of  the  glass  A-frame.  The  high  angle 
tilt  of  the  glass,  55  to  60  degrees,  allows  very  small 
drops  to  overcome  their  adhesive  properties  to  the 
glass  and  flow  with  the  aid  of  gravity  into  the 
collection  troughs  set  at  an  angle  of  4  degrees  to 
aid  the  flow.  The  collection  system  can  be 
equipped  with  a  chemical  trap  for  the  recovery  of 
the  solvent  of  interest.  The  trap  may  contain  acti- 
vated charcoal  or  an  anion/cation  exchange  resin 
when  pure  water  is  desired.  (Hancuff-AEPCO) 
W88-00580 


METHOD  AND  APPARATUS  FOR  PRE-DILU- 
TION  OF  DRILLING  MUD  AND  SLURRY  AND 
THE  LIKE, 

Atlantic  Richfield  Co.,  Los  Angeles,  CA. 

W.  F.  Priebe. 

U.S.  Patent  No.  4,548,525;  October  22,1985.  5  p,  3 

fig.  Official  Gazette  of  the  United  States  Patent 

Office,  Vol  1059,  No  4,  p  1709,  October  22,  1985. 

Descriptors:  'Patents,  'Dilution,  'Waste  disposal, 
•Oilfield  wastes,  'Drilling,  'Flow  discharge, 
•Mud,  'Wastewater  disposal,  'Slurries, 
Wastewater  treatment,  Mudflow,  Jets,  Stream  dis- 
charge, Conduits,  Mixing,  Process  water,  Aspira- 
tion. 


Spent  drilling  mud  slurry  or  produced  water  is 
diluted  by  expelling  it  into  a  submerged  conduit  to 
form  an  expanded  jet  stream.  As  the  jet  stream 
moves  through  the  conduit,  it  aspirates  and  en- 
trains a  quantity  of  the  surrounding  water  whereby 
the  fluid  is  diluted.  A  blade  system  is  interposed 
within  the  pipe  in  the  path  of  the  fluid  stream  to 
produce  turbulence  and  mixing  of  the  fluid  to  a 
more  uniform  consistency.  A  system  may  be  pro- 
vided for  continuous  alignment  of  the  conduit  with 
the  existing  current  in  the  body  of  receiving  water. 
Additionally,  the  conduit  may  be  slanted  down- 
wardly with  respect  to  the  horizontal  to  compen- 
sate for  the  downwardly  skewing  effect  on  the 
fluid  jet  stream  of  the  force  of  gravity.  (Cremmins- 
AEPCO) 
W88-O0588 


FLOW   DIVIDER   FOR   DISTRIBUTION   SYS- 
TEMS, 

For  primary  bibliographic  entry  see  Field  8C. 
W88-00595 


FLOW  REGULATION  DEVICE  FOR  WASTE 
WATERS, 

R.  Filippi. 

U.S.  Patent  No.  4,455,231;  June  19,  1984.  5  p,  4  fig. 
Official  Gazette  of  the  United  States  Patent  Office, 
Vol  1043,  No  3,  p  1144-1145,  June  19,  1984. 

Descriptors:  'Patents,  'Flow  regulators,  'Storm 
runoff,  'Weirs,  'Flood  flow,  'Wastewater  collec- 
tion, 'Rainfall,  Flow  control,  Flow  discharge, 
Flood  routing,  Wastewater  management,  Rainfall 
distribution,  Thunderstorms. 

A  flow  regulating  device  transmits  wastewater 
mixed  with  clean  rainfall  to  a  purification  station 
during  a  flood  or  after  a  thunderstorm.  The  flow 
regulator  comprises  a  collection  chamber  with  a 
first  inlet  opening  for  receiving  the  mixed  waters,  a 
second  outlet  opening  for  discharging  mostly 
wastewater,  and  a  third  outlet  opening  for  dis- 
charge mostly  clean  rain  water.  The  collection 
chamber  further  comprises  a  waste-weir  to  guide  a 
predetermined  quantity  of  mixed  water  with  a  high 
content  of  wastewater  from  the  first  toward  the 
second  opening,  and  for  guiding  the  surplus  mixed 
waters  with  a  high  content  of  clean  water  from  the 
first  opening  into  the  collection  chamber  and  to- 
wards the  third  opening.  The  device  also  contains 
a  reduction  adapter  located  upstream  of  the  waste- 
weir.  The  adapter  includes  a  tapered  cylinder,  the 
small  diameter  of  which  corresponds  to  the  diame- 
ter of  a  supply  duct  supplying  mixed  water  to  the 
first  inlet  opening.  The  adapter  also  includes  an 
overflow  component  connected  to  the  upper  parti- 
tion of  the  tapered  cylinder.  (Cremmins-AEPCO) 
W88-00596 


PROCESS  FOR  THE  UTILIZATION  OF 
WASTE  WATERS  IN  THE  HYDROGENATION 
OF  COAL, 

Ruhrkohle  A.G.,  Essen  (Germany,  F.R.). 
For  primary  bibliographic  entry  see  Field  3C. 
W88-00598 


SEWERAGE  FLOW  DIVERTER, 

K.  P.  Cousino. 

U.S.  Patent  No.  4,578,188;  March  25,  1986.  7  p,  7 
fig.  Official  Gazette  of  the  United  States  Patent 
Office,  Vol  1064,  No  4,  p  1774,  March  25,  1986. 

Descriptors:  'Patents,  'Sewer  systems, 
♦Wastewater  facilities,  'Storm  water,  'Flow  regu- 
lators, 'Diversion  structures,  Wastewater  treat- 
ment, Flow  control,  Bypass  channels,  Weirs,  Inter- 
ceptor sewers,  Storm  drains. 

A  sewerage  flow  diverter  directs  low  volumetric 
liquid  flow  and  heavier  constituents  of  sewerage 
from  a  large  combined  storm  water  and  sewage 
drain,  conduit,  or  pipe  into  a  sanitary  interceptor. 
The  diverter  also  directs  high  volumetric  liquid 
flow  of  combined  storm  water  and  sewerage  to 
bypass  a  sanitary  interceptor.  The  diverter  com- 
prises a  hollow  weir  positioned  in  the  bottom  of 
the  large  storm  water  and  sewage  drain.  An  open 
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space  between  the  drain  inlet  and  outlet  pipes 
allows  the  flow  to  fall  downward  from  inside  the 
hollow  weir  to  an  interconnect  pipe  leading  to  the 
sanitary  interceptor.  At  low  flow  rates,  the  liquid 
in  the  bottom  of  the  large  drain  is  primarily  sewer- 
age, which  possesses  relatively  low  kinetic  energy 
as  it  enters  the  inlet  pipe  in  the  weir.  Within  the 
weir,  the  liquid  drops  through  the  opening  and 
passes  on  to  the  sanitary  interceptor.  With  increas- 
ing volumetric  liquid  flow  in  the  large  drain,  the 
kinetic  energy  of  the  liquid  entering  the  inlet  pipe 
increases,  thereby  causing  increasing  amounts  of 
liquid  to  flow  across  the  opening  and  pass  through 
the  outlet  pipe  back  into  the  large  drain.  (Crem- 
mins-AEPCO) 
W88-00599 


SUBSURFACE  WASTE  DISPOSAL  SYSTEM, 

Genstar  Waste  Transfer,  Inc.,  San  Mateo,  CA. 
For  primary  bibliographic  entry  see  Field  5E. 
W88-00603 


METHOD  FOR  THE  ULTIMATE  DISPOSAL 
OF  HIGH  LEVEL  RADIOACTIVE  WASTE, 

Chevron  Research  Co.,  San  Franciso,  CA. 
For  primary  bibliographic  entry  see  Field  5E. 

W88-00604 


PROCESS  FOR  CONTAINMENT  OF  LIQUIDS 
AS  SOLIDS  OR  SEMISOLIDS, 

Agritec,  Inc.,  Houston,  TX. 

For  primary  bibliographic  entry  see  Field  5E. 

W88-00613 


MOBDLE  SLUDGE  HANDLING  APPARATUS, 

Feluwa,   Schlesiger   and   Co.   K.G.   Muerlenbach 

(Germany,  F.R.). 

J.  Schlesiger. 

U.S.  Patent  No.  4,655,916;  April  7,  1987.  4  p,  2  fig. 

Official  Gazette  of  the  United  States  Patent  Office, 

Vol  1077,  No  1,  p  360,  April  7,  1987. 

Descriptors:  *Patents,  *Sludge  conditioning, 
•Sludge  disposal,  'Mining  engineering,  'Drainage 
systems,  'Wastewater  treatment,  'Slurries,  Sludge 
drying,  Pumps,  Sludge  filters,  Conveyance  struc- 
tures, Underground  structures. 

Mining  sludge  is  drained  and  transported  using  an 
underground  device  comprising  container,  filter 
unit,  and  conveyance  vehicles.  The  container  vehi- 
cle includes  a  container  for  receiving  sludge,  a 
system  for  agitating  the  sludge  in  the  container, 
and  a  pump  to  pump  the  sludge  from  the  container 
to  the  filter  unit  vehicle.  The  filter  vehicle  includes 
a  chopper  for  receiving  and  crushing  filter  cakes 
and  a  conveyor  for  conveying  the  crushed  filter 
cakes  to  the  conveyor  vehicle.  The  conveyor  vehi- 
cle receives  the  crushed  filter  cakes  from  the  first 
conveyor.  (Cremmins-AEPCO) 
W88-00617 


LOS  ANGELES  COUNTY  EXPERIENCE  IN 
THE  CONTROL  AND  TREATMENT  OF  IN- 
DUSTRIAL WASTEWATER  DISCHARGES, 

Los  Angeles  County  Sanitation  Districts,  Whittier, 
CA. 

L.  S.  Directo,  C.  W.  Carry,  and  J.  F.  Kremer. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  PB83-142331. 
Price  codes:  A24  in  paper  copy,  A01  in  microfiche. 
IN:  Proceedings  of  the  Conference  on  Combined 
Municipal/Industrial  Wastewater  Treatment, 
March  25-27,  1980,  Dallas,  Texas.  Robert  S.  Ken- 
Environmental  Research  Lab.,  Ada,  OK,  April 
1981.  p  272-299,  14  fig,  3  tab. 

Descriptors:  'Wastewater  treatment,  'Wastewater, 
•Industrial  wastewater,  Wastewater  purification, 
Regulations,  Legal  aspects,  Heavy  metals,  Los  An- 
geles, California. 

The  Sanitation  Districts  of  Los  Angeles  County 
adopted,  on  April  1,  1972,  an  ordinance  regulating 
industrial  wastewater  discharges.  This  ordinance 
established  a  number  of  industrial  waste  regulatory 
programs  which  included  industrial  waste  permits, 
an  industrial  surcharge  program,  industrial  plant 


inspections,  and  wastewater  monitoring  and  en- 
forcement activities.  The  basic  element  of  the  in- 
dustrial waste  source  control  program  is  the  imple- 
mentation of  the  Phase  I  industrial  wastewater 
effluent  limits,  which  have  been  strictly  enforced 
since  July  1,  1977.  The  effluent  guidelines  estab- 
lished discharge  limits  for  cyanide,  heavy  metals, 
and  total  identifiable  chlorinated  hydrocarbons. 
The  impact  of  major  industrial  companies  on  the 
Los  Angeles  County  Sanitation  Districts'  Joint 
Outfall  sewage  system  and  wastewater  treatment 
facilities,  and  the  role  of  the  Districts  in  the  imple- 
mentation and  enforcement  of  Phase  I  limits,  are 
discussed.  (Halterman-PTT) 
W88-00623 


COMBINED  MUNICIPAL-INDUSTRIAL 

WASTEWATER  TREATMENT  IN  GARLAND, 
TEXAS, 

Texas  Univ.  at  Dallas,  Richardson. 
A.  Netzer,  J.  McNutt,  and  W.  B.  Dollar. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  PB83-142349. 
Price  codes:  A24  in  paper  copy,  A01  in  microfiche. 
IN:  Proceedings  of  the  Conference  on  Combined 
Municipal/Industrial  Wastewater  Treatment, 
March  25-27,  1980,  Dallas,  TX.  Robert  S.  Ken- 
Environmental  Research  Lab.,  April  1981.  p  300- 
312,  1  fig,  4  tab,  5  ref. 

Descriptors:  'Wastewater  treatment,  'Municipal 
wastewater,  'Industrial  wastewater,  Wastewater, 
Wastewater  purification,  Biological  treatment, 
Chemical   treatment,   Physicochemical   treatment. 

The  Duck  Creek  Wastewater  Treatment  Plant  is  a 
combined  municipal-industrial  treatment  facility 
serving  the  City  of  Garland,  Texas  and  portions  of 
the  cities  of  Sachse,  Mesquite,  Sunnyvale,  and 
Dallas,  Texas.  The  municipal  effluents  are  from  a 
population  of  over  150,000  and  the  industrial  dis- 
charges are  from  over  400  various  light  industries, 
ranging  from  paint  manufacturing  and  metal  plat- 
ing to  food  and  dairy  processing.  Due  to  growth  of 
both  population  and  industry  serviced  by  this  com- 
bined municipal-industrial  wastewater  system,  the 
Duck  Creek  Wastewater  Treatment  Plant  was  re- 
cently upgraded  from  its  original  10  MGD  biologi- 
cal treatment  facility  to  a  30  MGD  facility  by  the 
addition  of  a  22.5  MGD  physical-chemical  treat- 
ment process.  Pretreatment  consists  of  trash 
screening,  a  60  MG  equalization  basin  with  brush 
aerators,  bar  screening  and  grit  removal.  The  bio- 
logical treatment  process  consists  of  primary  clari- 
fication, primary  trickling  filters,  intermediate  clar- 
ification, secondary  trickling  filters,  and  final  clari- 
fication. The  physical-chemical  treatment  process 
consists  of  coagulation-flocculation  with  lime, 
ferric  chloride,  and  polyelectrodes,  clarification  re- 
carbonation,  and  ultrahigh  rate  sand  filtration. 
Final  treatment  for  both  systems  consists  of  granu- 
lar activated  carbon  adsorption  and  chlorine  disin- 
fection. (Author's  abstract) 
W88-0O624 


TREATMENT  OF  COTTON  WASTE  IN  THE 
MERSEY  BASIN, 

Sheffield   City   Polytechnic   (England).   Dept.   of 
Civil  Engineering. 
G.  M.  Doughty. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  PB83-142356. 
Price  codes:  A24  in  paper  copy,  A01  in  microfiche. 
IN:  Proceedings  of  the  Conference  on  Combined 
Municipal/Industrial  Wastewater  Treatment, 
March  25-27,  1980,  Dallas,  TX.  Robert  S.  Kerr 
Environmental  Research  Labs.,  Ada,  OK,  April 
1981.  p  313-328,  1  fig,  8  tab,  20  ref. 

Descriptors:  'Wastewater  treatment,  'Wastewater, 
•Cotton,  Textiles,  Industrial  wastewater,  Biologi- 
cal treatment,  Wastewater  purification,  United 
Kingdom,  Mersey  River  Basin,  River  Goyt,  Eng- 
land. 

Many  of  the  streams  of  North  West  England,  the 
traditional  home  of  the  UK  cotton  industry,  are 
still  heavily  polluted  by  industrial  discharges. 
Severe  pollution  of  the  River  Goyt,  a  tributary  of 
the  Mersey,  results  from  a  cotton  processing  efflu- 
ent, much  of  which  is  treated  in  admixture  with 


domestic  sewage  at  Whaley  Bridge  Effluent  Treat- 
ment Works  (E.T.W.).  Although  the  works  was 
extended  in  1967  and  is  not  hydraulically  over- 
loaded, the  acceptance  of  strong  liquors  from  the 
Kiering  operation  of  the  cotton  processor  has  re- 
sulted in  a  gross  organic  overload.  After  hydraulic 
balancing  and  neutralization  at  the  trade  premises, 
a  highly  colored  liquor  with  a  BOD  estimated  at 
8000  mg/L  is  sewered  to  the  E.T.W.  In  current 
extension  of  the  E.T.W.  by  North  West  Water 
Authority,  conventional  biological  treatment  is  to 
be  upgraded  to  high-rate  filters  followed  by 
oxygen  activated  sludge  (UNOX).  To  aid  dilution 
of  the  trade  effluent  to  outdated  downstream 
E.T.W. 's  are  to  close  and  their  process  flows 
pumped  upstream  to  Whaley  Bridge.  A  high 
degree  of  flexibility  is  incorporated  in  the  design 
with  only  the  highly  polluted  flows  passing 
through  all  the  biological  stages.  The  extended 
works  have  been  designed  with  the  aim  of  achiev- 
ing a  30/20  effluent  standard,  although  further 
development  work  is  considered  necessary  to 
eliminate  high  coloration.  (Author's  abstract) 
W88-00625 


CASE  STUDY  OF  A  POTATO  CHIP  PRODUC- 
ER DISCHARGING  TO  A  SMALL  MUNICIPAL 
TREATMENT  SYSTEM, 

Reid,  Crowther  and  Partners  Ltd.,  Don  Mills  (On- 
tario). 

A.  W.  Wilson. 

IN:  Proceedings  of  the  Conference  on  Combined 
Municipal/Industrial  Wastewater  Treatment, 
March  25-27,  1980,  Dallas,  Tx.  Robert  S.  Ken- 
Environmental  Research  Lab.,  Ada,  OK,  April 
1981.  p  329-352,  3  fig,  7  tab,  12  ref. 

Descriptors:  *Wastewater  treatment,  *Wastewater, 
•Food  processing  wastes,  Industrial  wastewater, 
Pretreatment,  Municipal  wastewater,  Sampling, 
Water  sampling,  Wastewater  treatment  facilities, 
Potatoes,  Food  processing  industry. 

An  investigation  was  made  of  the  causes  of  chrome 
upset  conditions  at  a  small  municipal  treatment 
plant  receiving  a  large  proportion  of  potato  chip 
processing  wastewater.  The  investigation  encom- 
passed a  review  of  effluent  loadings  from  the 
potato  chip  production  processes,  improvement  of 
pre-treatment  facilities  and  separate  treatment  of 
the  caustic  waste  generated  during  cleaning  of  the 
fryers.  Not  all  of  the  problems  at  the  sewage 
treatment  plant  were  due  to  the  potato  processing 
wastes.  Periodic  hydraulic  surging  caused  by  a 
sewage  pumping  station  was  impairing  the  per- 
formance of  the  primary  treatment  system.  A  mar- 
ginal nutrient  limiting  condition  in  the  secondary 
section  of  the  treatment  plant  was  identified,  and 
an  appropriate  operating  range  for  the  process 
control  parameters  was  recommended.  The  impor- 
tance of  collecting  representative  composite  sam- 
ples to  provide  an  accurate  reflection  of  the  load- 
ings on  the  treatment  plant  was  noted.  (Author's 
abstract) 
W88-00626 


JOINT  TREATMENT  DESIGN  AND  OPER- 
ATION PROBLEMS  WITH  A  FINE  PAPER 
MANUFACTURING  WASTEWATER, 

Maine  Univ.  at  Orono.  Dept.  of  Civil  Engineering. 
J.  D.  Lowry. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  PB83-142372. 
Price  codes:  A24  in  paper  copy,  A01  in  microfiche. 
IN:  Proceedings  of  the  Conference  on  Combined 
Municipal/Industrial  Wastewater  Treatment, 
March  25-27,  1980,  Dallas,  Tx.  Robert  S.  Kerr 
Environmental  Research  Lab.,  Ada,  OK,  April 
1981.  p  353-380,  14  fig,  2  tab,  4  ref. 

Descriptors:  'Wastewater  treatment,  'Pulp  and 
paper  industry,  'Municipal  wastewater, 
Wastewater,  Industrial  wastewater,  Wastewater 
treatment  facilities,  Penobscot  River,  Maine. 

The  efforts  to  evaluate  and  provide  solutions  to 
process  problems  encountered  in  a  joint  treatment 
facility  are  discussed.  The  3.0  MGD  facility  re- 
ceives municipal  wastewater  (from  a  city  with  a 
population  of  10,000)  and  industrial   wastewater 
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(fine  paper  making),  has  been  plagued  with  oper- 
ation problems  since  its  startup  in  1976.  The  tech- 
nical aspects  of  the  operation  problems,  with  re- 
spect to  design  inadequacies  and  process  operation; 
the  technical  solutions  to  the  problems,  which  in- 
volved a  field  research  effort;  and  the  interactions 
between  the  city,  industry,  design  consultant,  state 
government,  and  the  EPA  (with  emphasis  on  how 
each  influenced  the  implementation  of  the  techni- 
cal solutions),  are  described.  (Halterman-PTT) 
W88-00627 


UNIROYAL  CHEMICAL'S  EXPERIENCE 
WITH  COMBINED  MUNICIPAL-INDUSTRIAL 
WASTEWATER  TREATMENT  AT  ELMIRA, 
ONTARIO, 

Uniroyal  Ltd.,  Elmira  (Ontario).  Chemical  Div. 
K.  C.  Bradley. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  PB83-142380. 
Price  codes:  A24  in  paper  copy,  A01  in  microfiche. 
IN:  Proceedings  of  the  Conference  on  Combined 
Municipal/Industrial  Wastewater  Treatment, 
March  25-27,  1980,  Dallas,  Tx.  Robert  S.  Kerr 
Environmental  Research  Lab.,  Ada,  OK,  April 
1981.  p  381-387,  3  fig. 

Descriptors:  'Agricultural  chemicals,  'Rubber, 
•Wastewater  treatment,  'Industrial  wastewater, 
Wastewater,  Municipal  wastewater,  Wastewater 
facilities,  Pretreatment  of  water. 

Various  aspects  of  combined  municipal-industrial 
wastewater  treatment  are  discussed,  using  an  exam- 
ple of  wastewater  from  a  facility  that  produces  a 
wide  range  of  organics  for  use  in  agricultural  and 
rubber  chemical  industries.  Process  wastewaters 
from  this  chemical  complex  are  combined  with 
raw  sewage  prior  to  primary  clarification  and  sec- 
ondary treatment.  Some  of  the  implications  of  the 
concept  of  combined  treatment  are  presented, 
along  with  some  thoughts  on  operating  experience. 
Changes  made,  and  proposed,  to  upgrade  treat- 
ment include  modifications  to  the  aeration  system, 
improved  equalization,  activated  carbon  pretreat- 
ment, and  effluent  filtration.  Studies  providing  di- 
rection for  these  changes  are  discussed.  (Halter- 
man-PTT) 
W88-00628 


INDUSTRIAL  COMPATmiLITY  WITH  THE 
POTW  IN  TAMPA,  FLORIDA  THROUGH 
CITY/INDUSTRY  COOPERATION, 

D.  W.  Pickard. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  PB83-142398. 
Price  codes:  A24  in  paper  copy,  A01  in  microfiche. 
IN:  Proceedings  of  the  Conference  on  Combined 
Municipal/Industrial  Wastewater  Treatment, 
March  25-27,  1980,  Dallas,  Tx.  Robert  S.  Kerr 
Environmental  Research  Lab.,  Ada,  OK,  April 
1981.  p  388-394,  8  tab. 

Descriptors:  'Wastewater  treatment,  'Wastewater, 
Municipal  wastewater,  Industrial  wastewater, 
Water  treatment  facility,  Pretreatment  of  water, 
Sludge,  Advanced  wastewater  treatment, 
Wastewater  facilities. 

A  comprehensive  industrial  waste  monitoring  sec- 
tion was  started  on  a  full  scale  basis  in  1973,  five 
years  before  the  new  advanced  water  treatment 
plant  construction  was  complete.  The  Tampa  ad- 
vanced water  treatment  plant  treats  waste  from  a 
service  area  with  a  population  of  300,000  and 
approximately  50  key  industries.  Industries  include 
breweries,  food  processors,  lead  storage  battery 
manufacturing,  electroplating,  and  printed  circuit 
board  manufacturing.  Most  pretreatment  programs 
have  involved  industrial  process  changes  in  place 
of  treatment  plants,  thus  producing  little  toxic  resi- 
due. Pilot  plants  of  the  advanced  water  treatment 
process  selected  for  Tampa  were  run  for  approxi- 
mately two  years  to  verify  the  treatability  of  the 
wastewater  by  the  process  of  choice.  Thru  plan- 
ning and  industrial  cooperation  Tampa  has  main- 
tained a  combined  wastewater  that  is  compatible 
with  the  publicity  owned  treatment  works.  (Au- 
thor's abstract) 
W88-00629 


SOURCES  OF  TOXIC  POLLUTANTS  FOUND 
IN  INFLUENTS  TO  POTW'S, 

Environmental  Protection  Agency,  Washington, 
DC. 

R.  Seraydarian,  R.  Frederick,  and  D.  Ehreth. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  PB83-142406. 
Price  codes:  A24  in  paper  copy,  A01  in  microfiche. 
IN:  Proceedings  of  the  Conference  on  Combined 
Municipal/Industrial  Wastewater  Treatment, 
March  25-27,  1980,  Dallas,  Tx.  Robert  S.  Kerr 
Environmental  Research  Lab.,  Ada,  OK,  April 
1981.  p  395-413,  7  fig,  5  tab,  5  ref. 

Descriptors:  'Wastewater  treatment,  'Wastewater, 
Industrial  wastewater,  Municipal  wastewater, 
Water  treatment  facility,  Wastewater  facilities, 
Heavy  metals,  Solvents,  Toxicity. 

The  origin  and  magnitude  of  the  problem  of  toxic 
substances  in  publicly  owned  treatment  works 
(POTW)  are  discussed.  A  major  objective  of  the 
Monitoring  and  Data  Support  Division  Study  was 
to  determine  the  relative  significance  of  the  major 
source  types-  residential,  commercial  and  industrial 
-  in  contributing  priority  toxic  pollutants  to  POTW 
influents.  The  collection  systems  from  eleven  resi- 
dential areas,  ten  commercial  areas,  and  five  indus- 
try-dominated areas  in  four  different  cities  were 
sampled.  The  influent  to  the  POTW  and  tap  water 
were  also  sampled.  All  of  the  129  priority  pollut- 
ants were  looked  for,  but  67  were  not  found  in 
collection  systems  of  four  POTW's.  The  most 
prevalent  pollutants  detected  were  metals,  sol- 
vents, and  phthalate  ester  plasticizers.  Industrial 
sources  appear  to  dominate  the  loading  on  the 
POTW  for  most  pollutants,  while  residential  and 
commercial  contributors  are  still  important  for 
some  pollutants,  although  at  a  lower  total  loading 
when  industrial  sources  are  not  present.  The  type 
and  size  of  industry  present  was  a  significant  factor 
in  detecting  the  presence  and  concentration  levels 
of  the  priority  pollutants.  (Author's  abstract) 
W88-00630 


TREATMENT  AND  REMOVAL  OF  PRIORITY 
INDUSTRIAL  POLLUTANTS  AT  PUBLICLY 
OWNED  TREATMENT  WORKS, 

Burns  and  Roe  Industrial  Services  Corp.,  Oradell, 
NJ. 

H.  D.  Feiler,  P.  J.  Storch,  and  A.  Shattuck. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  PB83-142414. 
Price  codes:  A24  in  paper  copy,  A01  in  microfiche. 
IN:  Proceedings  of  the  Conference  on  Combined 
Municipal/Industrial  Wastewater  Treatment, 
March  25-27,  1980,  Dallas,  Tx.  Robert  S.  Kerr 
Environmental  Research  Lab.,  Ada,  OK,  April 
1981.  p  414-452,  2  fig,  14  tab. 

Descriptors:  'Wastewater  treatment,  'Wastewater, 
'Industrial  wastewater,  Municipal  wastewater, 
Water  treatment  facilities,  Wastewater  facilities, 
Pollutants,  Toxicity. 

In  1978,  the  United  States  Environmental  Protec- 
tion Agency  (EPA)  embarked  upon  a  program  of 
study  designed  to  elucidate  the  occurrence  and  fate 
of  120  selected  toxic  organic  and  inorganic  pollut- 
ants (priority  pollutants)  in  Publicly  Owned  Treat- 
ment Works  (POTW's).  The  scope  of  this  project 
includes  week-long,  round-the-clock  sampling  at 
40  POTW's  across  the  United  States.  Samples  col- 
lected are  subsequently  analyzed  for  the  priority 
pollutants  as  well  as  conventional  and  selected 
non-conventional  parameters.  Thus  far,  20 
POTW's  have  been  sampled  and  data  from  nine 
plants  has  been  obtained.  The  nine  plants'  data 
have  been  summarized  and  evaluated.  Mechanisms 
for  priority  pollutant  treatment  and  removal  and 
the  impact  of  industrial  flow  on  POTW  influent 
toxic  pollutant  concentrations  are  discussed.  Re- 
moval efficiencies  and  approximate  calculations  of 
'consistent  removals'  are  presented.  Finally,  con- 
centration factors  for  priority  pollutants  in  POTW 
sludges  and  mass  balances  were  calculated  and  are 
presented.  (Halterman-PTT) 
W88-00631 


BEHAVIOR  OF  SELECTED  TOXIC  SUB- 
STANCES IN  WASTEWATER  COLLECTION 
AND  TREATMENT  SYSTEMS, 


Environmental    Protection    Agency,    Cincinnati, 
OH.  Water  Engineering  Research  Lab. 
A.  C.  Petrasek. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  PB83-142422. 
Price  codes:  A24  in  paper  copy,  A01  in  microfiche. 
IN:  Proceedings  of  the  Conference  on  Combined 
Municipal/Industrial  Wastewater  Treatment, 
March  25-27,  1980,  Dallas,  Tx.  Robert  S.  Kerr 
Environmental  Research  Lab.,  Ada,  OK,  April 
1981.  p  423-477,  7  fig,  15  tab,  2  ref. 

Descriptors:  'Wastewater  treatment,  'Wastewater, 
•Industrial  wastewater,  •Municipal  wastewater, 
Pollutants,  Toxicity,  Organic  compounds,  Phenols, 
Heavy  metals,  Organic  pesticides. 

Research  was  conducted  to  provide  information 
about  the  behavior  of  selected  toxic  substances  in 
conventional  water  pollution  control  systems. 
Those  materials  analyzed  include  semivolatile  or- 
ganic priority  pollutants  and  the  heavy  metals.  The 
basic  approach  in  this  project  is  to  operate  parallel 
sequences  of  the  unit  processes.  One  treatment 
train  is  operated  as  a  control;  the  other  sequence 
has  the  organic  compounds  being  studied  added  in 
a  toluene  solution.  The  initial  spiking  provides  a 
concentration  of  50  micrograms/L  for  most  of  the 
organic  compounds  being  studied.  All  process 
flows,  sludges,  and  off-gases  are  sampled  so  the 
behavior  of  the  spiked  chemicals  and  indigenous 
metals  can  be  quantitated.  Although  not  enough 
tests  have  been  completed  to  provide  definitive 
data  on  removal  of  these  materials,  especially 
metals,  initial  findings  are  that  recoveries  of  organ- 
ics range  from  70  to  90%  for  the  PAH's,  from  70 
to  100%  for  the  phthalates,  from  95  to  100%  for 
phenols,  and  from  90  to  100%  for  the  pesticides. 
(Halterman-PTT) 
W88-00632 


EFFECT  OF  COMBINED  TREATMENT  ON 
PRIORITY  POLLUTANTS  IN  POTW'S, 

Washington  Univ.,  Seattle.  Dept.  of  Environmen- 
tal Health. 

F.  B.  DeWalle,  D.  A.  Kalman,  and  E.  S.  K.  Chian. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  PB83-142430. 
Price  codes:  A24  in  paper  copy,  A01  in  microfiche. 
IN:  Proceedings  of  the  Conference  on  Combined 
Municipal/Industrial  Wastewater  Treatment, 
March  25-27,  1980,  Dallas,  Tx.  Robert  S.  Ken- 
Environmental  Research  Lab.,  Ada,  OK,  April 
1981.  p  478-487,  6  fig. 

Descriptors:  'Wastewater  treatment,  'Wastewater, 
'Industrial  wastewater,  Municipal  wastewater, 
Pollutants,  Toxicity,  Organic  compounds,  Sludge, 
Heavy  metals. 

The  removal  efficiencies  of  trace  levels  of  priority 
pollutants  in  plants  receiving  variable  amounts  of 
industrial  contributions  are  discussed.  The  results 
of  studies  indicate  that  industrial  pretreatment  con- 
trol would  probably  be  effective  for  chlorinated 
solvents,  C!/alkyl  benzenes,  and  phenols,  but  not 
for  phthalates.  Primary  treatment  is  effective  for 
removing  high  molecular  weight  compounds  that 
adsorb  onto  the  solids  that  are  removed  during 
sedimentation.  Secondary  treatment  is  able  to 
remove  compounds  that  are  volatile  through  air 
stripping  in  the  aeration  basin.  Additional  adsorp- 
tion onto  the  bacterial  solids  occurs  in  the  sludge 
aeration  basins;  adsorbable  organics  will  accumu- 
late in  the  primary  and  secondary  sludge  and  thus 
pose  a  solids  disposal  problem.  Source  control,  if 
practicable,  should  receive  the  highest  priority  in 
controlling  the  discharge  and  proliferation  of  com- 
pounds in  the  environment.  (Halterman-PTT) 
W88-O0633 


HEAVY  METALS  IN  MUNICIPAL 
WASTEWATER  TREATMENT  PLANT  IN- 
FLUENTS: AN  ANALYSIS  OF  THE  DATA 
AVAILABLE  FROM  TREATMENT  PLANTS, 

Tennessee  Univ.,  Knoxville.  Dept.  of  Civil  Engi- 
neering. 

R.  A.  Minear,  M.  W.  Cantrell,  R.  L.  Church,  S.  A. 
Hannah,  and  R.  O.  Ball. 
Available  from  the  National  Technical  Information 
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WATER  QUALITY  MANAGEMENT  AND  PROTECTION— Field  5 


Watte  Treatment  Processes — Group  5D 


Service,  Springfield,  VA  22161,  as  PB83-142448. 
Price  codes:  A24  in  paper  copy,  A01  in  microfiche. 
IN:  Proceedings  of  the  Conference  on  Combined 
Municipal/Industrial  Wastewater  Treatment, 
March  25-27,  1980,  Dallas,  Tx.  Robert  S.  Kerr 
Environmental  Research  Lab.,  Ada,  OK,  April 
1981.  p  488-520,  7  fig,  17  tab,  4  ref. 

Descriptors:  *Heavy  metals,  'Wastewater  facili- 
ties, Chemical  analysis,  Industrial  wastewater,  Mu- 
nicipal wastewater.  Pollutants,  Toxicity,  Silver, 
Arsenic,  Mercury,  Beryllium,  Cobalt,  Antimony, 
Selenium,  Aluminum,  Iron,  Manganese,  Lead. 

The  preliminary  results  of  a  2-year  study  involving 
the  identification  and  assembly  of  a  data  base  exist- 
ing within  the  Publicity  Owned  Treatment  Works 
(POTW)  of  the  U.S.  on  influent  heavy  metals  is 
presented.  The  general  character  of  the  data  base 
with  respect  to  associated  descriptors  (among 
which  are  %  industrial  contribution,  %  combined 
sewers,  %  infiltration/  inflow,  sample  frequency, 
sample  type,  analytical  method)  is  provided. 
Wastewater  treatment  plant  laboratories  were  eval- 
uated in  the  conduct  of  the  study  and  generally 
found  to  be  satisfactory  within  the  framework  of 
the  evaluation  method.  Of  the  80,000  individual 
pieces  of  data  from  239  wastewater  treatment 
plants,  a  substantial  data  base  was  generated  for 
cadmium,  chromium,  copper,  nickel,  lead  and  zinc. 
Extensive  data  (but  reduced  in  total  volume)  were 
obtained  for  silver,  arsenic,  and  mercury.  Limited 
data  were  obtained  for  beryllium,  cobalt,  antimony 
and  selenium.  Aluminum,  iron  and  manganese  data 
were  received  well.  Median  and  mean  (computed 
in  varying  manner)  are  reported  and  compared. 
While  no  associations  could  be  demonstrated  be- 
tween the  median  or  mean  values  for  the  compos- 
ite data  base  and  the  individual  descriptors  using 
Pearson  and  Spearman  techniques,  isolation  of  the 
low  percent  industrial  waste  category  from  the 
parent  data  base  did  show  a  significant  difference 
for  6  of  7  metals.  Lead  was  the  metal  not  showing 
a  difference.  (Author's  abstract) 
W88-00634 


SOURCES  AND  FLOW  OF  HEAVY  METALS 
AND  CYANIDE  IN  THE  KOKOMO  MUNICI- 
PAL TREATMENT  SYSTEM, 

Purdue  Univ.,  Lafayette,  IN 

For  primary  bibliographic  entry  see  Field  5B. 

W88-00635 


PROBLEMS  WITH  METALS  IN  THE  RESI- 
DUE FROM  COMBINED  MUNICTPAL/INDUS- 
TRIAL  WASTE  TREATMENT, 

Arkansas  Univ.,  Fayetteville.  Dept.  of  Civil  Engi- 
neering. 

For  primary  bibliographic  entry  see  Field  5E. 
W88-00636 


ROLE  OF  MUNICIPAL  WASTEWATER 
TREATMENT  IN  CONTROL  OF  TOXICS, 

Environmental    Protection    Agency,    Cincinnati, 

OH.  Water  Engineering  Research  Lab. 

D.  F.  Bishop. 

Available  from  the  National  Technical  Information 

Service,  Springfield,  VA  22161,  as  PB83-152447. 

Price  codes:  A03  in  paper  copy,  A01  in  microfiche. 

EPA-600/D-82-360,  1982.  35  p,  2  fig,  12  tab,  21  ref. 

Descriptors:  'Wastewater  treatment,  'Toxic 
wastes,  'Priority  pollutants,  'Municipal 
wastewater,  'Toxicity,  Sludge,  Activated  sludge, 
Heavy  metals,  Pollutants,  Water  pollution  control. 

The  U.S.  EPA's  Municipal  Environmental  Re- 
search Laboratory  is  assessing  the  treatability  and 
removability  of  toxic  substances  from  municipal 
wastewater  by  various  treatment  processes.  The 
studies  feature  occurrence  surveys,  treatability 
studies  to  assess  individual  toxic  removal  mecha- 
nisms and  pilot-scale  plant  removal  studies  using 
wastewater  spiked  with  selected  priority  pollutants 
(metals  and  organics).  In  the  plant  removal  studies, 
the  treatment  plant  performance  on  spiked 
wastewater  is  usually  compared  to  the  perform- 
ance of  identical  treatment  on  the  unspiked  raw 
wastewater.  The  assessments  employ  costly  analy- 
s«  (GC/MS  and  atomic  adsorption  methods)  for 


the  selected  toxic  substances  in  the  various  process 
streams  and  sludges  of  treatment  plants.  A  biomon- 
itoring  approach  to  assess  health  and  ecosystem 
effects  is  also  being  evaluated  to  supplement  the 
specific  toxic  substance  removal  data.  From  the 
studies  to  date,  conventional  primary-activated 
sludge  treatment  is  generally  effective  in  removing 
toxic  substances,  typically  achieving  better  than 
90%  removal  of  organics  and  from  60-80%  remov- 
al of  the  metals.  However,  a  number  of  the  toxic 
substances  were  found  in  the  plant  final  effluents  at 
concentrations  which,  based  upon  EPA  recom- 
mended water  quality  criteria  may  present  a  possi- 
ble environmental  hazard.  (Author's  abstract) 
W88-0O639 


ANAEROBIC  TREATMENT  OF  GASIFIER  EF- 
FLUENTS, 

Georgia  Inst,  of  Tech.,  Atlanta. 

W.  H.  Cross,  E.  S.  K.  Chian,  F.  G.  Pohland,  M. 

Giabbai,  and  S.  R.  Harper. 

Available  from  the  National  Technical  Information 

Service,  Springfield,  VA  22161,  as  DE82-0 18230. 

Price  codes:  A03  in  paper  copy,  A01  in  microfiche. 

Quarterly  Report  4,  July  1982.  DOE/FC/10297- 

T3.  35  p,  22  fig,  2  tab.  Contract  No.  DE-AC  18- 

81FC0297. 

Descriptors:  'Anaerobic  digestion,  'Wastewater 
treatment,  'Effluents,  'Wastewater  analysis,  'Per- 
formance evaluation,  Biological  wastewater  treat- 
ment, Phenols,  Ammonia,  Nitrogen  removal,  Sepa- 
ration techniques,  Activated  carbon,  Phosphates, 
Organic  carbon,  Chemical  oxygen  demand. 

The  quarterly  report  for  Systems  I  and  II  of  the 
anaerobic  treatment  systems  show  the  total  volatile 
acid  concentration  for  influent,  Raschig  Ring  efflu- 
ent and  activated  carbon  column  effluent.  Average 
daily  gas  production  for  the  period  day  147-194  for 
both  systems  was  1.2  L/day  C02  and  4.5  L/day 
CH4,  with  System  I  showing  more  variability  in 
daily  gas  production  that  System  II.  During  the 
period  day  147-195  both  Systems  continued  to 
show  good  phenol  removal  with  ranges  of  removal 
efficiencies  of  79-93%  and  84-95%  for  Systems  I 
and  II,  respectively.  During  the  same  period  the 
TOC  and  COD  removal  averaged  67  and  76%,  for 
System  I  while  those  for  System  II  were  72  to 
81%,  respectively.  The  pH  of  the  diluted 
wastewater  ranged  from  8.0  to  8.4  and  decreased 
to  7.3  to  7.8  in  the  AC  effluent  until  the  systems 
failed  at  which  time  the  pH  in  the  effluent  in- 
creased to  a  value  of  8.0  to  8.3.  System  III  has  been 
acclimated  to  10%  raw  wastewater  and  operated 
on  a  feed  substrate  of  >  10%  raw  wastewater  and 
phosphates  for  a  period  of  51  days.  The  volatile 
acid  production,  gas  production,  phenol  removal, 
TOC  and  COD  removals,  and  pH,  ORP  and  alka- 
linity changes  which  resulted  from  this  measure 
are  given.  The  nitrification  system  has  shown  ex- 
tremely good  removals  of  NH3,  residual  TOC,  and 
COD  in  the  wastewater.  Problems  in  the  operation 
of  the  continuous  extraction  system  are  described. 
Preliminary  operations  of  the  air  stripping  tower 
for  ammonia  removal  show  the  need  for  certain 
improvements.  (Geiger-PTT) 
W88-O0646 


ENVmONMENTAL  REVIEW  OF  ONSHORE 
CANADIAN  OIL  AND  GAS  DRILLING  AND 
PRODUCTION  ACnvnTES. 

Zenon  Environmental,  Inc.,  Burlington  (Ontario). 
For  primary  bibliographic  entry  see  Field  5E. 
W88-00662 


SYNTHETIC  MEMBRANE  PROCESSES:  FUN- 
DAMENTALS AND  WATER  APPLICATIONS. 

For  primary  bibliographic  entry  see  Field  3A. 
W88-00700 


MEMBRANE  METHODS  IN  WATER  AND 
WASTEWATER  TREATMENT:  AN  OVER- 
VDXW, 

Rensselaer  Polytechnic  Inst.,  Troy,  NY. 
For  primary  bibliographic  entry  see  Field  5F. 
W88-00701 


MATHEMATICAL  MODELING  OF  FLUID 
FLOW  AND  SOLUTE  DISTRIBUTION  IN 
PRESSURE-DRIVEN  MEMBRANE  MODULES, 

Rensselaer  Polytechnic  Inst.,  Troy,  NY. 
For  primary  bibliographic  entry  see  Field  3A. 
W88-00705 


ELECTRODIALYSIS     -     MEMBRANES     AND 
MASS  TRANSPORT, 

Ben-Gurion     Univ.     of    the     Negev,     Beersheba 

(Israel).  Applied  Research  Inst. 

For  primary  bibliographic  entry  see  Field  3A. 

W88-00706 


DESALTING  EXPERIENCE  BY  HYPERFIL- 
TRATION  (REVERSE  OSMOSIS)  IN  THE 
UNITED  STATES, 

Rensselaer  Polytechnic  Inst.,  Troy,  NY. 
For  primary  bibliographic  entry  see  Field  3A. 
W88-00707 


DESALTING    EXPERIENCE    USING    HYPER- 
FILTRATION  IN  EUROPE  AND  JAPAN, 

Gesamthochschule  Essen  (Germany,  F.R.). 
For  primary  bibliographic  entry  see  Field  3A. 
W88-O0708 


WATER  AND  WASTEWATER  TREATMENT 
EXPERIENCE  IN  EUROPE  AND  JAPAN 
USING  ULTRAFILTRATION, 

Fraunhofer-Inst.  fuer  Grenzflaechen-  und  Biover- 
fahrenstechnik,  Stuttgart  (Germany,  F.R.). 
For  primary  bibliographic  entry  see  Field  3A. 
W88-O0709 


DESIGN,  OPERATION,  AND  MAINTENANCE 
OF  A  5-MGD  WASTEWATER  RECLAMATION 
REVERSE  OSMOSIS  PLANT, 

I.  Nusbaum,  and  D.  G.  Argo. 
IN:  Synthetic  Membrane  Processes:  Fundamentals 
and  Water  Applications,  Academic  Press,  Orlando, 
FL,  1984.  p  377-436,  14  fig,  16  tab,  10  ref. 

Descriptors:  'Wastewater  treatment,  'Ultrafiltra- 
tion, Membrane  processes,  Membranes,  Deminera- 
lization,  Filtration,  Water  treatment,  Municipal 
wastewater. 

The  planning,  development,  design  and  operation 
of  a  5-mgd  reverse  osmosis  plant  operating  on  an 
advanced  water  treatment  effluent  is  presented. 
Following  a  description  of  the  wastewater  treat- 
ment plant  which  supplies  the  effluent,  the  reverse 
osmosis  plant  is  described.  A  detailed  process  de- 
scription, including  pretreatment,  reverse  osmosis, 
and  post  treatment  is  presented.  Plant  performance 
is  discussed,  with  an  emphasis  on  design  assump- 
tions, start-up  performance  and  the  results  of  the 
plant  operation.  Further  discussions  on  membrane 
hydrolysis,  membrane  fouling,  membrane  compac- 
tion, and  other  physical  effects  of  filtration  on  the 
membranes  are  also  provided.  A  summary  of  the 
costs  of  reverse  osmosis  demineralization  is  pre- 
sented. (See  also  W88-00700)  (Halterman-PTT) 
W88-00710 


DESIGN  AND  OPERATION  OF  DESALTING 
SYSTEMS  BASED  ON  MEMBRANE  PROCESS- 
ES, 

Bechtel  Corp.,  San  Francisco,  CA. 
For  primary  bibliographic  entry  see  Field  3A. 
W88-0O711 


ECONOMICS  OF  THE  APPLICATION  OF 
MEMBRANE  PROCESSES;  PART  2 
WASTEWATER  TREATMENT, 

Bechtel  Corp.,  San  Francisco,  CA. 

A.  N.  Rogers. 

IN:  Synthetic  Membrane  Processes:  Fundamentals 

and  Water  Applications,  Academic  Press,  Orlando, 

FL,  1984.  P  509-546,  28  fig,  1  tab,  10  ref. 

Descriptors:  'Membrane  processes,  'Membranes, 
Hyperfiltration,  Ultrafiltration,  Pretreatment,  Eco- 
nomic aspects,  Water  treatment,  Desalination. 
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Group  5D — Waste  Treatment  Processes 
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The  cost  of  treating  an  aqueous  waste  stream  is  the 
sum  of  pretreatment,  membrane  plant,  and  post 
treatment  costs.  For  each  of  these  cost  compo- 
nents, adjustments  must  be  made  to  account  for 
feed  composition,  required  concentrate  concentra- 
tion, and  the  target  purity  of  the  recovered  water. 
Finally,  an  allowance  must  be  included  to  cover 
the  ultimate  disposal  of  the  concentrated  waste 
stream  if  the  concentrate  is  not  recovered  for  sale 
or  reuse.  These  conclusions  are  drawn  from  a 
detailed  discussion  of  a  variety  of  factors  affecting 
the  economics  of  the  membrane  process.  (See  also 
W88-0O70O)  (Halterman-PTT) 
W88-00713 


PHOTOLYTIC  OZONATION  FOR  PROTEC- 
TION AND  REHABILITATION  OF  GROUND- 
WATER RESOURCES;  A  MECHANISTICS 
STUDY, 

Illinois  State  Water  Survey  Div.,  Champaign. 
Aquatic  Chemistry  Section. 
G.  R.  Peyton,  M.  A.  Smith,  and  B.  M.  Peyton. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  PB87-214953/ 
AS.  Price  codes:  A04  in  paper  copy,  A01  in  micro- 
fiche. Illinois  Water  Resources  Center,  Urbana, 
UILU-WRC-87-206,  WRC  Research  Report  No. 
206,  January  1987.  58  p,  18  fig,  5  tab,  46  ref.  State 
Project  No.  S-104-ILL. 

Descriptors:  'Wastewater  treatment,  *Photolytic 
ozonation,  'Photolysis,  'Ozonation,  Ozone, 
Groundwater,  Hydrogen  peroxide,  Oxidation,  Hy- 
droxyl  radical,  Water  treatment. 

The  cleanup  of  groundwater  resources  which  have 
been  contaminated  by  anthropogenic  organic  com- 
pounds is  difficult  and  expensive.  Most  treatment 
methods  merely  transfer  the  contaminant  to  an- 
other phase,  such  as  an  adsorbent  or  the  atmos- 
phere. A  treatment  process  which  produces  harm- 
less by-products,  could  be  set  up  on-site,  and  does 
not  require  the  transport  of  hazardous  materials  is 
very  desirable  for  such  cleanup  operations.  Photo- 
lytic  ozonation,  the  combination  of  ozone  treat- 
ment and  ultraviolet  irradiation,  is  an  oxidative 
water  treatment  process  which  is  capable  of  con- 
verting almost  any  organic  pollutant  completely  to 
carbon  dioxide  and  water.  It  is  potentially  a  very 
'clean'  solution  to  many  contamination  problems. 
There  has  been  disagreement  in  the  scientific  litera- 
ture concerning  the  effectiveness  of  the  process, 
due  largely  to  a  lack  of  understanding  of  the 
chemistry  which  is  involved.  Photolytic  ozonation 
was  studied  at  the  laboratory  scale,  to  understand 
and,  if  possible,  model  the  complex  chemical  reac- 
tion mechanism,  so  the  process  can  be  more  eco- 
nomically optimized.  Hydroxyl  radical,  the  active 
species  responsible  for  the  destruction  of  organic 
pollutants,  is  not  generated  directly  by  ozone  pho- 
tolysis as  has  generally  been  speculated,  but  is 
produced  by  secondary  reactions.  A  model  has 
been  developed  which  explains  the  process  under  a 
variety  of  conditions  and  is  useful  for  the  predic- 
tion of  process  performance.  The  model  includes 
parameters,  the  values  of  which  may  be  inferred 
from  the  chemical  structure  of  the  organic  pollut- 
ant. The  reaction  system  is  'versatile'  in  that  it  has 
alternate  pathways  by  which  pollutant  destruction 
may  proceed,  depending  on  conditions  in  the  water 
being  treated.  (Stout-IL  WRC) 
W88-00727 


FORMATION  OF  TOXAPHENE-LIKE  CON- 
TAMINANTS DURING  SIMULATED  PAPER 
PULP  BLEACHING, 

Illinois  Univ.  at  Urbana-Champaign.  Environmen- 
tal Research  Labs. 
R.  A.  Larson,  and  K.  A.  Marley. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  PB87-2 14946/ 
AS.  Price  codes:  A03  in  paper  copy,  A01  in  micro- 
fiche. Illinois  Water  Resources  Center,  Urbana, 
UILU-WRC-86-205,  WRC  Research  Report  No. 
205,  September  1986.  23  p,  5  fig,  1  tab,  35  ref.  State 
Project  No.  S- 100-111. 

Descriptors:  'Wastewater  treatment,  'Industrial 
wastes,  'Toxaphene,  'Chlonnation,  'Pulp  bleach- 
ing, Water  pollution  sources,  Monoterpenes,  Paper 
mills,  Polychlorinated  terpencs. 


Toxaphene  is  a  persistent  pesticide  which  is  highly 
toxic  to  a  broad  range  of  organisms  including 
freshwater  fish.  The  sources  of  toxaphene  are  still 
not  clearly  understood.  Atmospheric  transport 
from  the  cotton-growing  districts  of  the  southeast- 
ern United  States  is  presently  considered  the  most 
plausible  hypothesis.  This  mechanism  does  not  ade- 
quately explain  all  of  the  data  on  Toxaphene  con- 
centrations in  different  geographical  regions  of  the 
U.S.  In  particular,  concentrations  in  the  immediate 
vicinity  of  the  Great  Lakes  have  been  increasing, 
whereas  decreases  have  been  observed  at  Midwest- 
ern sites  near  these  lakes.  It  is  conceivable  that 
environmental  chlorination  reactions,  not  involv- 
ing the  manufacture  or  application  of  Toxaphene 
at  all,  may  be  generating  materials  closely  related 
to  or  indistinguishable  from  Toxaphene.  The  ob- 
jective of  this  research  was  to  simulate  pulp 
bleaching  conditions  in  the  laboratory  and  deter- 
mine if  Toxaphene-like  materials  could  be  pro- 
duced. The  aqueous  chlorination  of  the  monoter- 
penes, camphene,  limonene,  alpha-pinene,  and 
beta-pinene  produced  complex  polychlorinated 
product  mixtures.  The  extent  of  chlorination  was 
primarily  dependent  on  pH  and  light  conditions.  It 
is  concluded  that  Toxaphene-like  mixtures  may 
conceivably  be  formed  under  environmental  condi- 
tions, but  the  actual  extent  of  formation  of  such 
mixtures  and  the  degree  to  which  they  may  con- 
tribute to  apparent  Toxaphene  in  natural  samples 
remain  to  be  assessed.  (Stout-IL  WRC) 
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LAND  APPLICATION  OF  SEWAGE  EFFLU- 
ENT FOR  MISSOURI  WATER  RESOURCES 
CONSERVATION  AND  POLLUTION  CON- 
TROL, 

Missouri  Univ.-Rolla.  Dept.  of  Civil  Engineering. 
J.  C.  Huang,  S.  Y.  Chang,  S.  L.  Liaw,  and  S.  E. 
Lakinger. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  PB87-205746/ 
AS.  Price  codes:  A03  in  paper  copy,  A01  in  micro- 
fiche. Missouri  Water  Resources  Research  Center, 
Columbia.  Completion  Report  (September  1984). 
42  p,  12  fig.  tab. 

Descriptors:  'Land  application,  'Land  disposal, 
'Wastewater  irrigation,  Effluent  disposal,  Ground- 
water quality,  Sewage  lagoon  treatment,  Surface 
water  quality. 

A  proposed  land  application  site  was  studied  to 
compare  the  existing  qualities  of  surface  and  sub- 
surface waters  with  estimated  effects  of  disposal. 
From  the  1-year  extensive  monitoring  of  the 
stream  water  qualities  at  the  eight  sampling  sta- 
tions along  the  Big  Piney  River,  Missouri,  it  has 
been  established  that  the  lagoon  effluent  at  Cabool 
has  caused  a  considerable  degree  of  water  quality 
degradation  downstream  of  the  present  discharge 
to  the  stream.  Major  types  of  pollutants  from  the 
lagoon  effluent  discharge  include  organic  matter 
(such  as  COD),  suspended  solids,  inorganic  nutri- 
ents (N  and  P)  and  coliform  bacteria.  These  data 
are  the  major  baseline  for  future  assessment  of  the 
water  quality  improvement  as  a  result  of  land 
application.  Besides  the  study  of  surface  water, 
groundwater  quality  has  also  been  evaluated.  In 
general,  the  groundwater  depth  at  the  application 
site  is  very  shallow,  varying  from  4  to  7  feet. 
Water  quality  is  highly  dependent  upon  natural 
precipitation.  During  dry  periods,  water  qualities 
appear  to  be  superior  to  those  of  the  wet-weather 
days.  This  is  presumably  caused  by  the  rapid  per- 
colation of  ground-surface  pollutants  into  the  sub- 
surface water.  Future  application  rate  of  the 
lagoon  effluent  needs  to  be  rigidly  controlled  to 
eliminate  migration  of  the  pollutants  to  groundwat- 
er. (USGS) 
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INCINERATION    OF    WATER    POLLUTANTS 
WITH     ACTIVATED     CHAR     FROM     COAL, 
WOOD,  OR  CROP  RESIDUES  IN  A  SYSTEM 
DESIGNED  TO  PRODUCE  ENERGY  AND  PY- 
ROLYSIS  BYPRODUCT  CHEMICALS, 
Missouri  Univ.-Columbia.  Dept.  of  Chemistry. 
S.  E.  Manahan,  R.  W.  Gale,  F.  C.  Laquer,  K.  E. 
Smith,  and  D.  J.  Bornhops. 
Available  from  the  National  Technical  Information 


Service,  Springfield,  VA  22161,  as  PB87-201067/ 
AS.  Price  codes:  A02  in  paper  copy,  A01  in  micro- 
fiche. Missouri  Water  Resources  Research  Center, 
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Descriptors:  'Wastewater  treatment,  'Activated 
carbon,  'Chemical  wastewater,  'Organic  com- 
pounds, 'Incineration,  Leachates,  Coal  gasifica- 
tion. 

A  wastewater  treatment  system,  particularly  useful 
for  treating  chemical  leachates,  was  developed  on 
a  laboratory  scale.  Subbituminous  coal,  20-60- 
mesh,  was  pyrolzyed.  A  synthetic  wastewater  con- 
taining 3520  ppm  total  organic  carbon  was  contact- 
ed with  nonactivated  char,  char  activated  in  water- 
saturated  nitrogen  at  850  C,  and  coal  ash.  During  a 
contact  time  of  0.5  hr,  organic  removals  from  the 
wastewater  were  13.3%  by  nonactivated  char, 
38.8%  by  activated  char,  and  46.5%  by  ash.  For  a 
contact  time  of  72  hr,  organic  removals  were  about 
25%  for  nonactivated  char,  58.8%  for  activated 
char,  and  53.4%  for  ash.  This  treatment  system  is 
applicable  where  large  amounts  of  waste  carbona- 
ceous material  (coal,  wood,  crop  residues)  are 
available.  The  spent  char  can  be  incinerated.  Heat 
from  incineration  can  be  used  in  the  pyrolysis  step, 
and  the  coal  ash  can  be  recycled  to  the  water 
purification  step.  (Cassar-PTT) 
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FINANCING  WATER  SUPPLY  AND 
WASTEWATER  SERVICES  IN  NORTH  CARO- 
LINA IN  THE  1980S, 

North  Carolina  Univ.  at  Chapel  Hill.  Dept.  of  City 
and  Regional  Planning. 
D.  H.  Moreau,  and  D.  Whittington. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  PB87-207064/ 
AS.  Price  codes:  A05  in  paper  copy,  A01  in  micro- 
fiche. North  Carolina  Water  Resources  Research 
Institute  Completion  Report  No.  212,  February, 
1984.  75  p,  14  fig,  10  tab,  28  ref. 

Descriptors:  'North  Carolina,  'Costs,  'Financing, 
'Economic  aspects,  'Water  treatment  facilities, 
'Wastewater  facilities,  'Water  rates,  'Construc- 
tion costs,  Planning,  Economic  evaluation,  Budget- 
ing, Sewer  rates. 

This  study  takes  a  prospective  look  at  the  effects  of 
recent  changes  in  costs  and  intergovernmental 
grants  on  the  prices  for  water  and  sewer  services 
in  North  Carolina  cities  in  the  1980s.  Results  of  a 
survey  of  41  of  the  largest  cities  in  the  state  are 
used  to  estimate  the  present  levels  of  revenues  and 
expenditures.  That  survey  is  also  used  to  identify 
the  major  components  of  revenues  and  expendi- 
tures, and  trends  in  those  components  are  estimat- 
ed from  time  series  data  on  relevant  indicators. 
Trends  for  each  of  those  components  are  then 
projected  to  assess  probable  revenue  and  price 
increases  over  the  next  several  years.  Actions  that 
can  be  taken  by  local  governments  to  offset  cost 
increases  and  grant  reductions  are  evaluated  in  the 
context  of  two  case  studies,  one  being  the  provi- 
sion of  a  new  source  of  water  for  the  City  of 
Durham,  and  the  second  being  an  evaluation  of  the 
capital  improvement  program  for  the  Orange 
Water  and  sewer  Authority  (OWASA).  A  cash  [ 
flow  model  for  financial  planning  of  water  and 
sewer  services  is  formulated  and  applied  to  the 
evaluation  of  alternatives  for  OWASA.  (Kiger- 
UNC-WRRI) 
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PROCESS  FOR  STORING  LIQUID  WASTE  IN 
SALT  CAVITIES, 

Wintershall  A.G.,  Kassel  (Germany,  F.R.). 
For  primary  bibliographic  entry  see  Field  5E. 
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PROCESS    FOR    TERMINAL    STORAGE    OR 
PUMPABLE  WASTES, 

Wintershall  AG.,  Kassel  (Germany,  F.R.). 
For  primary  bibliographic  entry  see  Field  5E. 
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PROCESS  FOR  THE  BIOLOGICAL  DEGRADA- 
TION OF  HAZARDOUS  WASTE  BY-PROD- 
UCTS, 

J.  D.  Bogart,  and  C.  W.  Hawk. 
U.S.  Patent  No.  4,584,102;  April  22,  1986.  5  p,  2 
fig,  2  tab.  Official  Gazette  of  the  United  States 
Patent  Office,  Vol  1065,  No  4,   1850,  April  22 
1986. 

Descriptors:  'Patents,  'Wastewater  treatment, 
•Biodegradation,  *Industrial  wastes,  'Hazardous 
materials,  'Biological  wastewater  treatment, 
•Wood  wastes,  'Sludge  digestion,  Wastewater  la- 
goons, Reservoirs,  Nutrients,  Emulsifiers,  Aer- 
ation, Pulp  wastes,  Metal-finishing  wastes,  Oil 
wastes,  Pesticides. 

Hazardous  waste  by-products  be  pressure  wood 
treating  plants  and  other  industries  are  degraded 
by  constructing  a  treatment  unit  in  a  portion  of  a 
lagoon  or  impoundment  in  which  wastewater  and 
sludge  are  stored,  pumping  clean  water  into  the 
treatment  unit,  adding  the  sludge,  adding  a  mixture 
of  mutant  bacteria,  nutrients,  and  emulsifiers,  con- 
tinuously aerating  the  mixture,  and  analyzing  sam- 
ples at  regular  intervals  until  the  wastewater  and 
sludge  are  substantially  free  of  detectable  hazard- 
ous constituents.  The  process  can  be  used  in  any 
industry  which  utilizes  lagoons  or  impoundments 
as  a  method  for  storing  organic  biodegradable  haz- 
ardous waste  streams,  such  as  paper  and  pulp  in- 
dustries, metal  plating  industries,  petroleum  indus- 
tries and  pesticides  plants.  (Cremmins-AEPCO) 
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METHOD   OF  DISPOSAL   OR   TEMPORARY 
STORAGE  OF  WASTE  MATERIAL, 

Preussag  A.G.  Metall,  Goslar  (Germany,  F.R.). 
For  primary  bibliographic  entry  see  Field  5E. 
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METHOD  AND  APPARATUS   FOR   REMOV- 
ING CONTAMINANTS  FROM  SOH, 

Foster  Wheeler  Energy  Corp.,   Livingston,  NJ. 
For  primary  bibliographic  entry  see  Field  5E. 
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OXTOATION  OF  FORMALDEHYDE  SOLU- 
TIONS USED  FOR  THE  PRESERVATION  OF 
REVERSE  OSMOSIS  MEMBRANES, 

Bureau  of  Reclamation,  Denver,  CO.  Engineering 

and  Research  Center. 

For  primary  bibliographic  entry  see  Field  3A. 
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IMPROVED  BIOLOGICAL  TREATMENT 
WITH  A  SECONDARY  FLOTATION  CLARIFI- 
ER, 

Krofta  Engineering  Corp.,  Lenox,  MA. 

M.  Krofta,  D.  Guss,  and  L.  K.  Wang. 

Available  from  the  National  Technical  Information 

Service,  Springfield,  VA  22161,  as  PB82- 154196. 

Price  codes:  A04  in  paper  copy,  A01  in  microfiche. 

Civil  Engineering  for  Practicing  and  Design  Engi- 

xf^ySl; 2>  P  307-324.  1983.  4  fig,  1  tab.  Contract 
No.  R69P04. 

Descriptors:  'Biological  treatment,  'Dissolved  an- 
notation, 'Wastewater  treatment,  Activated 
sludge,  Secondary  flotation,  Petroleum  refining  in- 
dustry, Paper  and  pulp  industry,  Municipalities, 
sludge  rising,  Sludge  bulking,  Dissolved  oxygen, 
Pilot  plant  investigation,  Case  history,  Supracell. 

A  Dissolved  Air  Flotation  (DAF)  Clarifier  can  be 
applied  in  series  between  the  aeration  basin  and 
secondary  sedimentation  in  a  conventional  activat- 
ed sludge  process  to  separate  the  living  microorga- 
nisms before  settling.  This  results  in  the  following 
improvements:  (1)  Solids  and  hydraulic  loadings 
h°  ^  °verl°aded  secondary  sedimentation  are  re- 
duced for  preventing  sludge  rising,  increasing  clar- 
ification efficiency,  and  saving  construction  cost 
°n  expansion  of  secondary  sedimentation  facilities; 
a  2?  u  Ul'C  loading  on  an  aeration  basin  is  re- 
duced thus  increasing  retention  time  without  in- 


creasing aeration  basin  size;  (3)  Higher  solids  con- 
tent of  the  wasted  sludge  represents  cost  saving 
and  unproved  operation  of  sludge  thickening 
dewatenng  and  disposal;  (4)  The  return  sludge 
separated  by  DAF  stay  in  aerobic  conditions  at  all 
times  and  are  more  active  than  comparable  settled 
activated  sludges.  The  oxygen  requirement  for  the 
mixed  liquor  suspended  solids  is  also  reduced  due 
to  recycling  or  aerobic  sludges,  and  (5)  The  prob- 
lems of  sludge  rising  and  sludge  bulking  can  be 
totally  solved  when  using  DAF.  Pilot  scale  results 
and  full  scale  design  considerations  are  presented. 
(USGS) 
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DEVELOPMENT  OF  A  NEW  TREATMENT 
SYSTEM  CONSISTING  OF  ADSORPTION 
FLOTATION  AND  FILTRATION, 

Krofta  Engineering  Corp.,  Lenox,  MA. 
M.  Krofta,  L.  K.  Wang,  and  M.  Boutroy. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  PB85-209401/ 
AS.  Price  codes:  A03  in  paper  copy,  A01  in  micro- 
fiche. Lenox  Institute  for  Research  Inc.,  Lenox, 
MA.  Technical  Reports  No.  LIR/10-84/7,  Oct. 
1984.   28  p,  2  tab,   3  app.   Project  No.  R83P04. 

Descriptors:  'Flotation,  'Filtration,  'Wastewater 
treatment,  Innovation,  Adsorption,  Powdered  acti- 
vated carbon,  Dissolved  air  flotation,  Water  treat- 
ment. 

Powdered  activated  carbons  are  widely  used  in 
treatment  of  water  and  wastewater.  This  paper 
introduces  a  new  Sandfloat  system  consisting  of 
powdered  carbon  adsorption,  chemical  floccula- 
tion,  dissolved  air  flotation  and  sand  filtration. 
Powdered  carbons  initially  are  dosed  as  adsorbents 
for  taste  and  odor  control,  and  for  removal  of 
color  and  any  other  unwanted  impurities  from 
water  or  wastewater.  Subsequently  the  spent  sus- 
pended carbons  are  flocculated  by  coagulants,  and 
floated  to  the  water  surface  by  dissolved  air  flota- 
tion. Finally  the  flotation  clarified  water  is  pol- 
ished by  sand  filtration.  A  continuous  pilot  plant 
was  operated  at  34.065  L/min  (9  gal/min)  for 
purification  of  pretreated  water  containing  249.67 
mg/L  of  powdered  activated  carbon.  Nearly  100% 
of  powdered  carbon  was  removed  when  1.498  mg/ 
L  of  anionic  polymer  and  2.4967  mg/L  of  cationic 
surfactant  were  dosed  as  coagulant  and  disinfect- 
ant, respectively,  at  neutral  pH.  All  taste,  odor, 
and  color  in  the  influent  water  were  removed. 
Flotation  was  controlled  at  33.3%  recycle  water 
flow,  and  0.5  SCFH  air  flow.  Sand  filter  was 
packed  with  27.94  cm  (11  inches)  of  quartz  sand 
(E=0.35  mm,  U=  1.55).  (USGS) 
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EVALUATION  OF  PHYSICAL-CHEMICAL 
AND  BIOLOGICAL  TREATMENT  OF  SHALE- 
ODL  RETORT  WATER, 

Battelle  Pacific  Northwest  Labs.,  Richland,  WA. 
B.  W.  Merrer,  M.  J.  Mason,  R.  R.  Spencer,  A.  L. 
Wong,  and  W.  Wakamiya. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  DE83-000915. 
Price  codes:  A06  in  paper  copy,  A01  in  microfiche. 
PNL-3449,  September  1982.  107  p,  25  fig,  26  tab, 
39  ref,  append.  Contract  No.  DE-AC06-76RLO 
1830. 

Descriptors:  'Wastewater  treatment,  'Industrial 
waste,  'Oil  shale,  Biological  treatment,  Activated 
sludge,  Anaerobic  digestion,  Activated  carbon, 
Adsorption,  Suspended  solids,  Ammonia,  Heavy 
metals,  Metals,  Coagulation. 

Bench-scale  studies  were  conducted  to  evaluate 
conventional  physical-chemical  and  biological 
treatment  processes  for  removal  of  pollutants  from 
retort  water  produced  by  in  situ  shale  oil  recovery 
methods.  Preliminary  cost  estimates  (1980  dollars) 
for  treatment  to  produce  an  effluent  suitable  for 
cooling  towers  were  $10.78  to  $24.75  per  1000  gal 
(45  cents  to  $1.04  per  barrel  of  oil  produced  at  a 
1 : 1  ratio  of  retort  water  to  oil).  Evaporation  treat- 
ment was  estimated  at  $7  per  1000  gal,  with  some 
further  treatment  necessary.  Anaerobic  digestion 
proved  impractical  because  of  toxicants  present  in 
the  wastewater.  An  activated  sludge  culture  was 


acclimated  to  the  waste  using  careful  pH  control 
(7.0  +  or  -  0.5  with  strong  mineral  acid)  and  a  long 
acclimation  period.  With  300  mg/L  powdered  acti- 
vated carbon  addition,  this  removed  up  to  70% 
COD,  65%  total  organic  carbon,  and  94%  thio- 
cyanate.  Activated  carbon  was  much  more  effec- 
tive in  removing  dissolved  organic  matter  from 
biotreated  water  than  from  nonbiotreated  retort 
water.  It  was  also  effective  in  removing  color, 
odor,  and  copper.  Steam  stripping  was  used  as  a 
pretreatment  for  reducing  ammonia  before  aerobic 
biological  treatment.  Limited  tests  on  removal  of 
suspended  matter  showed  that  alum  treatment  was 
not  successful;  cationic  polymers  were  better  than 
either  an  anionic  or  neutral  polymer.  Precipitation 
scavenging  of  heavy  metals  with  Fe3+  solutions 
reduced  As  from  4. 1  to  <  1  mg/L,  Cu  by  a  factor 
of  2.6,  and  several  other  heavy  metals  (Co,  Sb,  Se, 
Mo,  and  V)  by  less  than  a  factor  of  2.  (Cassar- 
PTT) 
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BIODEGRADABILITY  TESTING  OF  INDUS- 
TRIAL WASTES  AND  INTRACTABLE  SUB- 
STANCES, 

National  Inst,  for  Water  Research,  Pretoria  (South 

Africa). 

R.  J.  L.  Drews. 

CSIR  Technical  Guide  K  57,  August  1981.  25  p, 

1 1  fig,  14  ref,  append. 

Descriptors:  'Wastewater  treatment,  'Industrial 
wastes,  'Biodegradation,  'Organic  compounds, 
Pollutant  identification,  Degradation,  Incubation, 
Activated  sludge,  Biochemical  oxygen  demand, 
Chemical  oxygen  demand,  Acclimatization,  Fate 
of  pollutants,  Trickling  filters,  Biological 
wastewater  treatment. 

Methods  for  testing  the  biodegradabiJity  of  organic 
wastes  are  reviewed  and  compared  in  the  laborato- 
ry. Incubation-type  tests  include  BOD  tests  filled 
and  closed  bottles,  shake  flask  test  using  a  closed 
vessel,  open  flask  (also  known  as  the  river  dieaway 
test  or  Mason  jar  test,  often  used  with  surface 
active  agents)  open  vessel  incubation,  and  respiro- 
metry.  Laboratory  plant-scale  methods  are  divided 
into  acclimatized  activated  sludge  methods  (fill  and 
draw  methods  and  continuous  feed  completely 
mixed  method)  and  biological  bed  methods  (trick- 
ling filter  and  rotary  tube  trickling  filter).  Three 
methods  are  described  in  detail:  the  batch  feed  (fill 
and  draw),  (2)  continuous  feed  method  (completely 
mixed),  and  (3)  the  biofilter  (packed  column) 
method.  All  three  methods  are  considered  suitable 
for  biodegradability  testing  because  they  require 
acclimatization,  obtain  ultimate  breakdown  of  the 
contaminant,  and  use  COD  determination.  The 
character  of  an  individual  waste  determines  which 
method  is  most  suitable.  The  batch  feed  and  con- 
tinuous feed  methods  may  be  more  suitable  than 
the  packed  column  method  for  an  easily  degrad- 
able  waste.  For  wastes  more  difficult  to  degrade, 
the  packed  column  method  gives  more  acceptable 
results.  The  continuous  feed  method  is  the  most 
costly  because  it  requires  pumps  and  timers. 
(Cassar-PTT) 
W88-00835 


PILOT  STUDIES  ON  THE  TOXICITY  OF  EF- 
FLUENT FROM  CONVENTIONAL  AND 
CARBON  ENHANCED  TREATMENT  OF  RE- 
FINERY WASTEWATER:  PHASE  III, 

Texaco,  Inc.,  Port  Arthur,  TX.  Port  Arthur  Re- 
search Labs. 
R.  B.  Borey. 

American  Petroleum  Institute,  Washington,  D.C 
Publication  No.  985,  May  1981.  103  p,  18  fig,  34 
tab,  17  ref,  6  append. 

Descriptors:  'Wastewater  treatment,  'Oil  wastes, 
'Oil  refineries,  'Industrial  wastewater,  'Activated 
carbon,  Biological  wastewater  treatment,  Hydro- 
carbons, Cadmium,  Zinc,  Toxicity,  Effluents,  Pilot 
plants,  Bioassay,  Fish,  Activated  sludge  process. 

The  effluent  toxicity  of  a  well-operated  pilot-scale 
activated  sludge  unit  treating  a  Class  D  refinery 
wastewater  was  assessed  and  benefits  gained 
through  powdered  activated  carbon  enhancement 
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and  add-on  granular  adsorption  technologies  were 
determined.  Three  pilot-scale  activated  sludge 
units  were  operated  in  parallel  with  common  pre- 
treatment  utilizing  wastewater  streams  from  a 
Class  D  refinery.  Half-strength  and  full-strength 
effluents  from  the  pilot  units  were  compared  over 
three  separate  30-day  test  periods  using  conven- 
tional effluent  parameters  and  continuous-flow  fish 
bioassays  with  sheepshead  killifish,  Cyprinodon 
variegatus.  Fish  bioassays  showed  that  the  ef- 
fluents have  low  toxicity  in  both  96-hour  and  30 
day  tests.  Fish  mortalities  during  these  tests  were 
too  low  and/or  variable  in  half-strength  and  full- 
strength  effluents  to  demonstrate  adequately  any 
significant  or  consistent  difference  between  con- 
ventional activated  sludge  treatment,  powdered  ac- 
tivated carbon  enhanced  treatment,  and  end-of- 
process  granular  activated  carbon  treatment.  Acti- 
vated carbons  may  contribute  some  polynuclear 
aromatic  hydrocarbons  to  treated  effluents  and 
may  be  related  to  slightly  elevated  concentration 
of  cadmium  and  zinc  in  fish  exposed  to  carbon 
treated  effluents.  (Author's  abstract) 
W88-O0879 


PROCESS  DYNAMICS,  CONTROL  AND  PRO- 
TECTION, 

For  primary  bibliographic  entry  see  Field  5F. 
W88-00880 


TREATMENT  TECHNOLOGY  FOR  REMOVAL 
OF  DISSOLVED  GASOLINE  COMPONENTS 
FROM  GROUND  WATER. 

IT  Enviroscience,  Inc.,  Knoxville,  TN. 
Final  Report,  Vol.  2,  D97-API,  American  Petrole- 
um Institute,  May  13,  1983.  27  p,  3  tab,  9  fig,  6  ref. 

Descriptors:  'Water  treatment,  'Gasoline, 
♦Methyl  t-butyl  ether,  Air  stripping,  Activated 
carbon,  Cost  Analysis,  Organic  compounds, 
Groundwater. 

Both  activated  carbon  adsorption  and  air  stripping 
are  options  for  treating  groundwater  containing 
dissolved  gasoline  components.  For  low  concen- 
tration, low  volume  applications  the  treatment  cost 
differential  between  carbon  adsorption  and  air 
stripping  is  likely  to  be  low  enough  that  a  decision 
can  be  based  on  availability  and  ease  of  installation 
and  operation.  For  high  volume,  high  concentra- 
tion applications  air  stripping  is  less  expensive. 
Carbon  adsorption  on  a  stand-alone  basis  may 
become  more  expensive  if  emission  treatment  is 
required  in  conjunction  with  the  air  stripping 
system.  Treatment  costs  for  carbon  adsorption 
with  nondestructive  regeneration  reflect  high  ini- 
tial capital  investment  and  low  operating  costs 
while  treatment  costs  for  air  stripping  generally 
reflects  the  opposite,  especially  at  high  air/water 
ratios.  In  areas  where  electrical  costs  are  higher 
than  average,  air  stripping  may  lose  some  of  its 
cost  advantage.  Air  stripping  requires  a  minimum 
air/water  ratio  of  15  cfm/gpm  to  achieve  99.9% 
removal  efficiency  for  methyl  t-butyl  ether.  The 
treatment  costs  are  not  significantly  different  over 
the  range  of  flow  rates  at  an  inlet  concentration  of 
10  ppm  TOI  (total  inorganic  of  interest)  for  either 
treatment  option.  At  a  flow  rate  of  200  gpm,  air 
stripping  treatment  cost  is  not  a  function  of  con- 
centration and  stripping  gains  a  cost  advantage 
over  carbon  adsorption  as  concentration  increases. 
This  conclusion  assumes  that  the  treatment  goal 
for  an  air  stripping  system  is  99.9%  removal.  If 
specification  of  an  effluent  concentration  requires  a 
removal  efficiency  >99.9%,  the  treatment  cost  for 
air  stripping  will  be  a  function  of  concentration. 
(Author's  abstract) 
W88-00885 


1982  NEEDS  SURVEY:  COST  ESTIMATES  FOR 
CONSTRUCTION  OF  PUBLICLY-OWNED 
WASTEWATER  TREATMENT  FACILITIES. 

Environmental    Protection    Agency,   Washington, 
DC.  Office  of  Water  Program  Operations. 
For  primary  bibliographic  entry  see  Field  6C. 

W88-00917 


WATER    RECYCLING   IN   THE   FRUIT   AND 
VEGETABLE  PROCESSING  INDUSTRY, 


Montgomery  (James  M.),  Inc.,  Walnut  Creek,  CA. 
For  primary  bibliographic  entry  see  Field  6D. 
W88-00925 


BIOSORPTION/HEAVY  METAL  IONS  FROM 
INDUSTRIAL/MINING  WASTE  WATERS, 

New  Mexico  State  Univ.,  Las  Cruces.  Dept.  of 
Chemistry 
D.  W.  Darnell. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  V A  22161,  as  PB87-2 16503/ 
AS.  Price  codes:  A03  in  paper  copy,  A01  in  micro- 
fiche. New  Mexico  Water  Resources  Research  In- 
stitute, Las  Cruces,  Report  No.  210,  September 
1986.  34  p,  14  fig,  1  tab,  21  ref.  State  Project  No. 
1423624. 

Descriptors:  'Heavy  metal  ions,  'Wastewater 
treatment,  'Algal  biomass,  'Ion  exchange,  Algae, 
Biomass,  Water  treatment,  Industrial  wastes, 
Mining  wastes,  Hydrogen  ion  concentration. 

The  interactions  between  algal  biomass  and  vari- 
ous metal  ions  were  investigated.  For  most  of  the 
ions  examined,  uptake  is  dependent  upon  pH,  with 
cations  bound  most  strongly  above  pH  4  and  com- 
plex anions  bound  most  strongly  at  lower  pH 
values.  However,  the  binding  of  gold  (III),  silver, 
and  mercury  (II)  ions  is  relatively  insensitive  to 
pH.  Heat-treatment  of  the  biomass  was  found  to 
have  little  effect  on  binding  capacity.  As  with 
other  ion-exchange  matrices,  the  extent  of  metal- 
ion  removal  is  strongly  influenced  by  the  solution 
composition  -  in  particular,  the  presence  of  com- 
peting ligands.  However,  unlike  conventional 
strong-acid  cation-exchange  resins,  the  algal  bio- 
mass displays  low  affinity  for  Ca(2  +  )  and  Mg(2  +  ) 
and,  thus,  may  be  especially  well-suited  for  hard- 
water  treatment  applications.  Algal  biomass  can  be 
readily  immobilized  in  silica  to  produce  a  durable 
chromatographic  support  which  shows  substantial 
longevity  in  lab-scale  operations.  (Darnell-NM  St. 
Univ.) 
W88-00960 

5E.  Ultimate  Disposal  Of  Wastes 


ANALYSIS  OF  HYDRAULIC  GRADIENTS 
ACROSS  THE  HOST  ROCK  AT  THE  PRO- 
POSED TEXAS  PANHANDLE  NUCLEAR- 
WASTE  REPOSITORY  STTE, 

Ohio  State  Univ.,  Columbus.  Dept.  of  Geology 

and  Mineralogy. 

For  primary  bibliographic  entry  see  Field  2F. 

W88-00017 


GEOLOGIC  ASPECTS  OF  HAZARDOUS 
WASTE  SITE  INVESTIGATIONS  IN  MISSOU- 
RI, 

Missouri  Dept.  of  Natural  Resources,  Rolla.  Div. 
of  Geology  and  Land  Survey. 
J.  H.  Williams,  and  G.  St.  Ivany. 
Bulletin  of  the  Association  of  Engineering  Geolo- 
gists AEGBBU,  Vol.  24,  No.  1,  p  43-51,  February 
1987.  6  fig,  2  tab,  7  ref. 

Descriptors:  'Waste  disposal  sites,  'Waste  disposal 
facilities,  'Hazardous  waste  disposal,  'Missouri, 
•Geology,  Rocks,  Topography,  Geological  histo- 
ry, Groundwater,  Surface  water,  Groundwater 
pollution. 

The  Missouri  Department  of  Natural  Resources 
has  developed  and  applied  a  philosophy  of  assess- 
ment in  the  investigation  of  waste  disposal  facilities 
(including  hazardous-waste  sites)  based  on  degrees 
of  geologic  limitations.  Limitations  were  devel- 
oped using  the  following  factors:  surficial-material 
thickness  and  properties;  bedrock  type;  topogra- 
phy; geologic  history  of  the  landscape;  and  sur- 
facewater  and  groundwater  relationships.  Using 
these  factors,  regions  in  Missouri  were  assigned 
geologic  limitations  of  slight,  moderate,  and 
severe.  The  assignment  of  limitations  based  on 
regional  geologic  factors  allows  for  inclusion  of 
site-specific  information  and  the  necessary  evalua- 
tion of  non-geological  data  before  a  site  decision  is 
made.  (Main-PTT) 
W88-00074 


DIFFERENTIATION  OF  PHYSICAL  FROM 
CHEMICAL  TOXICITY  IN  SOLID  WASTE 
FISH  BIOASSAYS, 

E.V.S.  Consultants  Ltd.,  North  Vancouver  (British 

Columbia). 

For  primary  bibliographic  entry  see  Field  5C. 

W88-O0098 


EFFECTS  OF  FERTILIZER  FACTORY  EFFLU- 
ENT ON  SOIL  AND  CROP  PRODUCTIVITY, 
D.A.V.  Coll.,  Muzaffarnagar  (India).  Dept.  of 
Botany. 

For  primary  bibliographic  entry  see  Field  3C. 
W88-00099 


COPPER  ACTrVTTY  IN  SOTL  SOLUTION:  TL 
RELATION  TO  COPPER  ACCUMULATION  IN 
YOUNG  SNAPBEANS, 

Cornell  Univ.,  Ithaca,  NY.  Dept.  of  Agronomy. 
For  primary  bibliographic  entry  see  Field  5A. 
W88-O0105 


WATER  REUSE. 

For  primary  bibliographic  entry   see   Field   5D. 
W88-00164 


SEWAGE  SLUDGE  STABILISATION  AND  DIS- 
INFECTION. 

Water  Research  Centre,  Stevenage  (England). 
For  primary  bibliographic  entry  see  Field   5D. 
W88-O0237 


SLUDGE  DISINFECTION  -  AN  OVERVIEW  OF 
METHODS  AND  THEIR  EFFECTIVENESS, 

Rijksinstituut  voor  de  Volksgezondheid  en  Milieu- 
hygiene,  Bilthoven  (Netherlands). 
For  primary  bibliographic   entry  see  Field   5D. 
W88-O0239 


STABILISATION  AND  DISINFECTION  - 
THEIR  RELEVANCE  TO  AGRICULTURAL 
UTILISATION  OF  SLUDGE, 

Water  Research  Centre,  Stevenage  (England). 
E.  B.  Pike,  and  R.  D.  Davis. 
IN:  Sewage  Sludge  Stabilisation  and  Disinfection. 
Ellis  Horwood  Ltd.,  Chichester,  England,  1984.  p 
61-84,  1  fig,  6  tab,  40  ref. 

Descriptors:  'Sludge  disposal,  'Disinfection, 
'Sludge  utilization,  'Land  application,  'Land  dis- 
posal, Sludge,  Composting,  Sludge  conditioning, 
Fertilizers,  Wastewater  treatment,  Digested 
sludge,  Nutrients,  Nitrogen,  Phosphorus,  Parasites, 
Health  aspects,  Solid  waste  disposal. 

Stabilization  of  sewage  sludge  for  purposes  of  land 
application  helps  to  eliminate  certain  pathogens 
while  offering  readily  available  N  supplies  for 
crops.  Where  a  more  complete  control  of  patho- 
gens is  required,  sludge  disinfection  should  be 
used.  The  risk  of  disease  being  acquired  from 
sludge  applied  to  agricultural  lands  from  salmonel- 
lae  and  Taenia  saginata  appears  to  be  minimal  in 
the  United  Kingdom  provided  that  suitable  control 
measures  are  followed.  Most  diseases  are  con- 
trolled by  imposing  barriers  to  interrupt  the  cycles 
of  infection,  taking  local  conditions  and  results  of 
disease  surveillance  into  account.  Stabilization  pro- 
duces sludges  with  relatively  inoffensive  odor 
characteristics.  Smell  problems  can  be  minimized 
by  sensible  management  practices  and  incorpora- 
tion of  the  sludge  into  soil  immediately  after 
spreading.  Problems  of  odor  control  and  possible 
disease  transmission  are  avoided  if  the  sludge  is 
injected  beneath  the  soil  surface.  Mesophilic  anaer- 
obic digestion  increases  potential  toxic  element 
concentrations  in  raw  sludge  by  about  50%,  but 
less  digested  sludge  than  raw  sludge  is  needed  to 
meet  N  requirements  of  crops.  Liquid  digested 
sludge  is  the  most  valuable  sludge  for  providing 
readily  available  sources  of  N.  Stabilization  has 
little  effect  on  the  availability  to  crops  of  P  in' 
sludge.  Lime  treatment  of  sludge  does  not  reduce 
P  availability.  Organic  matter  in  dewatered  digest- 
ed and  compost  is  an  effective  plant  nutrient  and 
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soil  conditioner.  (See  also  W88-0O237)  (Geiger- 
W88-00240 


AUTOMATION  AND  UPRATING  OF  ANAER- 
OBIC DIGESTERS, 

Anglian   Water   Authority,    Norwich   (England). 

Norwich  Sewage  Div. 

For  primary  bibliographic  entry  see  Field   5D 

W88-00243 


EXPERD2NCES  WITH  THE  PRE-PASTEURI- 
ZATION  OF  SEWAGE  SLUDGE  WITH  HEAT 
RECOVERY,  ^^ 

Huber  Enviro  Consult  A.G.,  Belp  (Switzerland) 
J.  Huber,  and  E.  Mihalyfy. 

IN:  Sewage  Sludge  Stabilisation  and  Disinfection. 
Ellis  Horwood  Ltd.,, Chichester,  England,  1984  d 
381-398,  12  fig,  10  ref. 

Descriptors:  'Sludge  utilization,  'Sludge  disposal, 
•Pasteurization,  'Heat  treatment,  *Sewage  sludge! 
Anaerobic  digestion,  Land  application,  Disinfec- 
tion, Sludge  solids,  Land  disposal,  Wastewater 
treatment,  Sludge  thickening,  Dewatering,  Sludge 
drying,  Sludge  digestion,  Digestion. 

The  process  of  pre-pasteurization  of  liquid  sewage 
sludge  before  digestion  for  application  of  sludge  to 
agricultural  lands  has  been  tested  successfully  in 
Switzerland.  Processes  involving  heat  recovery  are 
more  usual,  although  there  are  some  facilities  such 
as  the  Belp  Sewage  Treatment  Plant,  that  employ 
reductions  in  the  volume  of  raw  sludge  before 
pasteurization.  Volume  reduction  can  be  accom- 
plished with  a  filter-drum,  centrifuge  or  by  flota- 
tion thickening,  of  either  a  mixture  of  primary  and 
secondary  sludge,  or  only  secondary  sludge.  For 
breakdown-free  operation  of  the  pre-pasteurization 
process,  a  suitable  pretreatment  of  raw  sludge  by 
macerating  or  sieving  is  indispensable.  The  heat 
requirements  with  good  energy  recovery  are  of  the 
same  order  as  those  required  for  conventional  an- 
aerobic stabilization.  Under  Swiss  conditions,  a 
plant  with  a  raw  sludge  throughput  of  10  to  80,000 
cu  m/yr,  costs  are  on  the  order  of  1  to  4.5  Francs/ 
cu  m  for  capital  costs,  and  0.4  to  1.3  Francs/cu  m 
for  operating  costs.  (See  also  W88-00237)  (Geiger- 

W88-00257 
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EFFECTIVENESS  OF  CHEMICAL  DISINFEC- 
TION ON  PARASITES  IN  SLUDGE, 

Liverpool  School  of  Tropical  Medicine  (England). 
£°r  Primary  bibliographic  entry  see  Field  5D. 
V*  88-00260 

EFFECT  OF  LIME  TREATMENT  OF  SEWAGE 
SLUDGE  ON  THE  HATCHING  AND  VIABDLI- 
TY  OF  HUMAN  BEEF  TAPEWORM, 

welsh  Water  Authority,  Powys. 

W8r8-0026iry  bibliographic   entrv   see  Field   5D 


nf?^^81^  ALTERNATIVE:  LIME  STA- 
25^12!?N  OF  SEWAGE  SLUDGE  AND  DIS- 
POSAL TO  AGRICULTURAL  LAND, 

North  West  Water  Authority,  Bootle  (England). 

V.  Beaumont. 

IN:  Sewage  Sludge  Stabilisation  and  Disinfection. 

?To1\2,0?V«.0od  Ltd-  CWchester,  England,  1984.  p 
3.W-540,  1  fig,  14  ref. 

Descriptors:  'Lime,  'Sludge  disposal,  'Land  appli- 
cation, 'Land  disposal,  'Waste  disposal,  Sludge 
conditioning,  Sludge  drying,  Dewatering,  Nutn- 
Mts,  Hydrogen  ion  concentration,  Cost  analysis, 
Sewage  sludge,  Sludge,  Digested  sludge. 

The  decision  was  made  to  lime  stabilize  the  sludge 
of  the  E  lesmere  Port  Works  and  to  dispose  of  the 
treated  sludge  to  agricultural  lands.  The  sludge  and 
lime  is  thoroughly  mixed  in  the  conditioning  tank 
py  a  motor-driven  fixed-bridge  stirrer.  After  24  hr 
m  the  holding  tank,  the  sludge  is  consolidated  and 
screened  twice  before  land  disposal.  The  lime  sta- 
ouization  and  land  disposal  operation  is  more  eco- 
nomical  than   the   previous   method    used.    The 


present  operating  costs  for  the  treatment  of  the 
sludge  by  lime  stabilization  are  15.41  lbs/dry  ton 
and  the  operating  costs  of  disposal  are  32.78  lbs/ 
dry  ton.  There  have  been  no  serious  problems  with 
blockages  when  rain  guns  are  used  for  application 
On  the  average,  the  quantity  of  sludge  removed  to 
land  is  175  cu  m/day  for  five  and  a  half  days/ week 
at  a  dry  solids  content  of  6.80%.  A  system  of 
control  and  recording  was  devised  using  a  card 
identifying  each  individual  field  to  be  utilized  and 
analyzing  the  sludge  to  be  inserted.  The  lime 
present  in  the  sludge  renders  most  metals  less 
available  to  the  crops  concerned  and  offers  impor- 
tant nutrients  since  the  removal  of  the  Government 
subsidy  on  lime.  (See  also  W88-00237)  (Geiger- 

W88-0O267 


SSS<jaSg^TION     °F     NESTED 

Thames  Water  Authority,  London  (England) 

«?o0KJ?mfry   biblio«raPhic   entry   see   Field   5D. 

W  OO-00268 


REVIEW  OF  SEWAGE  SLUDGE  TREATMENT 
AND  DISPOSAL  IN  EUROPE, 

Water  Research  Centre,  Stevenage  (England) 
A.  J.  Vincent,  and  R.  F.  Critchley. 
IN:  Sewage  Sludge  Stabilisation  and  Disinfection 
Ellis  Horwood  Ltd.,  Chichester,  England,  1984  n 
550-571,  3  fig,  5  tab,  25  ref,  4  append  ' 

Descriptors:  'Reviews,  'Sewage  sludge,  'Sludge 
disposal,  'Sludge  conditioning,  'Europe,  Digested 
sludge,  Sludge  drying,  Dewatering,  Anaerobic  di- 
gestion, Landfills,  Land  disposal,  Ocean  dumping 
Sludge  thickening,  Water  disposal,  Incineration' 
Solid  waste  disposal,  Wastewater  treatment. 

Currently,  6.5  million  tons  of  dry  sludge  solids 
(tds)/yr  are  produced  in  the  16  countries  of  the 
European  Economic  Community  (United  King- 
dom, Belgium,  Denmark,  France,  Federal  Repub- 
lic of  Germany,  Greece,  Republic  of  Ireland,  Italy 
Luxembourg,  Netherlands,  Austria,  Finland, 
Norway,  Spain,  Sweden,  and  Switzerland).  Many 
countries  are  rapidly  developing  their  sewage  and 
sludge  treatment  capabilities,  and  so  a  further  2.5 
million  tds/yr  will  be  produced  by  1990.  At 
present,  70%  of  the  sludge  receives  some  form  of 
stabilization.  Anaerobic  digestion  is  the  most  popu- 
lar method  of  sludge  stabilization.  About  75%  of 
the  sludge  is  dewatered,  although  in  several  coun- 
tries the  proportion  is  over  90%.  This  reflects  the 
high  degree  of  the  use  of  landfill  sites  for  disposal 
in  many  countries.  Drying  beds,  filter  plate  press- 
ing, filter  belt  pressing,  and  centrifuging  are  all 
popular  dewatering  methods.  Forty-three  percent 
of  the  sludge  produced  in  Europe  is  disposed  of  at 
landfill  sites  or  used  in  reclamation  of  derelict  land, 
37%  is  used  in  agriculture,  8%  is  incinerated,  7%  is 
disposed  of  at  sea  and,  using  the  data  currently 
available,  5%  is  unaccounted  for.  The  United 
Kingdom  is  the  only  major  user  of  sea  disposal 
(See  also  W88-00237)  (Geiger-PTT) 
W88-O0269 


RESEARCH  NEEDS  RELATED  TO  MUNICI- 
PAL WASTEWATER  RENOVATION  AND 
REUSE  IN  ARID  AND  SEMIARID  AREAS, 

New  Mexico  Water  Resources  Research  Inst.,  Las 

Cruces. 

For  primary  bibliographic  entry  see  Field  3C. 

W88-O0289 


RESEARCH  NEEDS  IN  MEXICO  WITH  RE- 
SPECT TO  THE  RENOVATION  AND  REUSE 
OF  DOMESTIC  WASTEWATER, 

Universidad     Nacional     Autonoma    de    Mexico, 

Mexico  City.  Facultad  de  Ingenieria. 

For  primary  bibliographic  entry  see  Field  3C. 

W88-00290 


SLUDGE  TREATMENT  AND  DISPOSAL, 

Duke   Univ.,   Durham,   NC.   Dept.   of  Civil   and 

Environmental  Engineering. 

P.  A.  Vesilind,  and  J.  J.  Peirce. 

IN:  Environmental  Pollution  and  Control,  2nd  edi- 


tion. Butterworth,  Boston,  MA.  1983.  p  113-128  9 
fig,  1  tab. 

Descriptors:  'Sludge  disposal,  'Sludge  treatment, 
Land  disposal,  Sludge  drying,  Dewatering 
Sludge  thickening,  Sludge  digestion,  Primary 
sludge,  Activated  sludge,  Liquid  sludge,  Anaero- 
bic digestion,  Digestion,  Filters. 

Sludge  is  produced  in  both  primary  and  secondary 
wastewater  treatment  processes.  Treatment  is 
needed  because  the  sludge  is  esthetically  displeas- 
ing, is  potentially  harmful,  and  contains  too  much 
water.  Sludge  stabilization  reduces  odor  and  the 
level  of  pathogens  by  several  techniques:  lime, 
aerobic  digestion,  and  the  most  commonly  used 
anaerobic  digestion.  Sludge  thickening  (sludge  still 
behaves  as  a  liquid)  can  be  accomplished  by  gravi- 
ty or  flotation.  Sludge  dewatering  (sludge  behaves 
as  a  solid)  is  done  by  sand  beds,  vacuum  filters 
pressure  filters,  belt  filters,  and  centrifuges.  Ulti- 
mate disposal  of  sludge  is  by  air  (incineration), 
water  (ocean  dumping),  or  land.  The  best  type  of 
soil  for  successful  sludge  disposal  is  sandy,  with 
lush  vegetation,  low  rainfall  and  gentle  slopes 
Chemical  fixation  before  disposal  of  industrial 
sludge  minimizes  leaching  from  the  disposed  mate- 
rial. (See  also  W88-00314)  (Cassar-PTT) 
W88-00335 


INACTTVATION     OF     PARASITE-CONTAMI- 

SVSSL       DOMESTIC  WASTEWATER 

&L,  U  DOES, 

Lubbock  Christian  Coll.,  TX.  Inst,  of  Water  Re- 
search. 

For  primary   bibliographic   entry  see   Field   5D 
W88-00462 


CHARACTERIZATION  OF  CLIMAX  GRANITE 
GROUND  WATER, 

Lawrence  Livermore  National  Lab.,  CA. 
For  primary  bibliographic  entry  see  Field  2K 
W88-00481 


PERVIOUS  SURROUND  METHOD  OF  WASTE 
DISPOSAL, 

M.  A.  J.  Matich,  and  W.  F.  Tao. 
U.S.  Patent  No.  4,580,925;  April  8,  1986.  10  p,  3 
fig.  Official  Gazette  of  the  United  States  Patent 
Office,  Vol  1065,  No  2,  p  742-743,  April  8,  1986. 

Descriptors:  'Patents,  'Underground  waste  dispos- 
al, 'Disposal  wells,  'Groundwater  pollution, 
'Water  pollution  control,  'Pervious  soils,  Filtra- 
tion, Seepage  control,  Groundwater  movement, 
Containment. 

A  pervious  envelope  isolates  deposited  waste  mate- 
rials from  surrounding  groundwater.  The  system 
has  utility  in  long  term  disposal  of  wastes,  such  as 
mine  tailings  (including  uranium  tailings),  industri- 
al wastes,  sanitary  landfills  and  similar  solid  wastes. 
It  can  also  be  adapted  for  disposal  of  high-level 
radioactive  and  liquid  chemical  wastes  to  enhance 
the  containment  capability.  A  cavity  is  provided  in 
the  ground  below  the  level  of  the  groundwater 
table.  A  continuous  pervious  zone  of  natural,  dura- 
ble material  is  disposed  about  the  interior  of  the 
cavity.  A  filter  zone  of  this  material,  having  a  grain 
size  and  gradation  common  to  conventional  graded 
filter  materials,  is  disposed  within  the  pervious 
zone.  A  waste  disposal  zone  is  provided  within  the 
filter  zone.  A  cover  is  placed  over  the  cavity  by 
continuing  the  filter  and  pervious  zones  over  the 
cavity  beneath  the  level  of  the  groundwater  table, 
so  that  the  level  reinstates  over  the  deposited 
wastes.  (Cremmins-AEPCO) 
W88-00497 


DRAINAGE  SYSTEM, 

J.  J.  Milly. 

U.S.  Patent  No.  4,589,798;  May  20,  1986.  5  p,  4  fig 
Official  Gazette  of  the  United  States  Patent  Office 
Vol  1066,  No  3,  p  1282,  May  20,  1986. 

Descriptors:  'Patents,  'Drainage  water,  'Disposal 
wells,  'Pipes,  'Drainage  ditches,  'Lawns,  Subsoil 
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drains,  Drainage  engineering,  Storm  runoff,  Water 
distribution. 

Water  drained  off  a  building  is  dispersed  through  a 
drainage  pipe  to  an  enclosure  below  a  lawn  surface 
in  water  permeable  material.  An  opening  in  a  side 
wall  of  the  enclosure  extends  upward  to  essentially 
terrain  level.  The  enclosure  is  covered  by  a  top 
plate  which  is  vertically  and  laterally  supported  on 
the  side  walls.  Water  supplied  to  the  enclosure 
through  the  down  pipe  rises  up  through  openings 
in  or  around  the  top  cover.  The  open  region  is 
distributed  so  that  the  volume  of  water  reaching 
any  point  around  the  enclosure  is  relatively  small. 
The  area  of  this  open  region  is  greater  than  the 
area  of  the  down  spout,  thus  reducing  the  velocity 
of  the  water.  (Cremmins-AEPCO) 
W88-00498 


METHOD  AND  RESERVOIRS  FOR  IN- 
GROUND  CONTAINMENT  OF  LIQUTO 
WASTE, 

PPG  Industries,  Inc.,  Pittsburgh,  PA. 
D.  D.  Metzger,  and  J.  E.  Merriman. 
U.S.  Patent  No.  4,592,846;  June  3,  1986.  5  p.  Offi- 
cial Gazette  of  the  United  States  Patent  Office,  Vol 
1067,  No  1,  p  269-270,  June  3,  1986. 

Descriptors:  *Reservoirs,  *Liquid  wastes,  ♦Pat- 
ents, *Petroleum  products,  *Waste  storage,  ♦Con- 
tainment, Pollutants,  Reservoir  construction,  Res- 
ervoir design,  Drainage  area,  Drains,  Linings, 
Drilling,  Impervious  membranes,  Liner  caps. 

An  in-ground  reservoir  for  the  containment  of 
liquid-containing  waste  materials  is  particularly  ap- 
plicable for  the  containment  of  drill  cuttings,  drill- 
ing mud  residues,  brine  and  other  fluids  produced 
during  development  of  petroleum.  The  contain- 
ment reservoir  minimizes  the  possibility  of  ground 
and/or  water  pollution  by  fluids  expelled  from  an 
earthen  pit  as  a  result  of  backfilling  the  pit  with 
soil.  The  reservoir  includes  a  drain  area  for  fluid 
waste  material  excluded  from  the  reservoir,  a 
liquid  passageway  from  the  reservoir  to  the  drain 
area,  and  means  for  accessing  fluid  accumulating  in 
the  drain  area.  The  reservoir  and  drainage  area  are 
covered  with  a  flexible  liquid-impervious  liner  cap. 
The  space  above  the  reservoir  and  drainage  area  is 
filled  with  soil  to  the  final  grade  of  the  surrounding 
terrain.  (Cremmins-AEPCO) 
W88-O0505 


METHOD  FOR  STABHIZATION  OF  SLUDGE, 

Velsicol  Chemical  Corp.,  Chicago,  IL. 

For  primary  bibliographic   entry  see  Field   5D. 

W88-00506 


CONTROLLED  GEL  TIME  FOR  SOLIDIFICA- 
TION OF  MULTI-PHASED  WASTES, 

Chem-Technics,  Inc.,  Atlanta,  GA. 

For  primary  bibliographic   entry  see  Field   5D. 

W88-0O5O8 


MOISTURE    IMPERVIENT    BARRIER    AND 
METHOD  FOR  MAKING  SAME, 

For  primary  bibliographic  entry  see  Field   5G. 
W88-O0509 


UNDERGROUND  LEACHATE  BARRIER  AND 
METHOD  OF  MAKING  SAME, 

G.  R.  Tallard. 

U.S.  Patent  No.  4,543,016;  September  24,  1985.  5  p, 
6  fig,  2  tab.  Official  Gazette  of  the  United  States 
Patent  Office,  Vol  1058,  No  4,  p  1055,  September 
24,  1985. 

Descriptors:  'Patents,  'Underground  structures, 
•Landfills,  *Waste  disposal,  'Leachates,  'Water 
pollution  control,  'Disposal,  Leaching,  Trenches, 
Impervious  membranes,  Slurries,  Drainage  sys- 
tems, Biodegradation,  Water  pollution  prevention. 

An  underground  barrier  to  prevent  leachate  from 
escaping  a  contaminated  disposal  area  and  to  col- 
lect the  leachate  for  above  ground  disposal  is  de- 
scribed. The  barrier  includes  a  trench  excavated 
under  the  biodegradable  slurry  adjacent  to  a  con- 


taminated site  and  contains  a  liquid  impervious 
membrane  placed  along  a  wall  of  the  trench.  The 
membrane  is  sealed  along  the  length  of  its  lower 
edge  by  an  impervious  plug  formed  on  the  bottom 
of  the  trench.  After  a  drain  pipe  with  monitoring 
risers  is  positioned  in  the  slurry,  the  trench  and 
slurry  are  back  filled  with  filter  gravel.  The  result- 
ant barrier  stops  possible  migration  of  the  leachate 
out  of  the  boundaries  of  the  site  and  enables  leach- 
ate entering  the  porous  filter  gravel  and  fermented 
biodegradable  slurry  mixtures  to  be  collected  in 
the  drain  pipe  and  pumped  out  through  a  riser  pipe 
or  at  a  low  point  pumping  station  for  safe  above- 
ground  treatment  and  disposal.  This  underground 
barrier  can  be  excavated  by  workmen  above 
ground  by  digging  under  a  biodegradable  slurry, 
thereby  minimizing  their  exposure  to  hazardous 
contaminants  and  also  minimizing  the  volume  of 
excavated  material  which  must  be  hauled  away 
and  disposed  at  an  approved  site.  (Cremmins- 
AEPCO) 
W88-00514 


FLUID     TRANSPORT     AND     PROCESSING 
SYSTEM, 

For  primary  bibliographic   entry  see  Field   5G. 
W88-00528 


WASTE  EFFLUENT  TREATMENT  AND  SOL- 
VENT RECOVERY  SYSTEM, 

For  primary  bibliographic  entry   see  Field   5D. 
W88-O058O 


METHOD  AND  APPARATUS  FOR  PRE-DILU- 
TION  OF  DRILLING  MUD  AND  SLURRY  AND 
THE  LUCE, 

Atlantic  Richfield  Co.,  Los  Angeles,  CA. 

For  primary  bibliographic   entry  see  Field   5D. 

W88-00588 


SYSTEM  FOR  DETECTING  LEAKS  FROM 
LIQUID-CONTAINING  RESERVOIRS  AND 
CONDUITS, 

V.  R.  Johnson. 

U.S.  Patent  No.  4,404,516;  September  13,  1983.  7  p, 
3  fig.  Official  Gazette  of  the  United  States  Patent 
Office,  Vol  1034,  No  2,  p  804,  September  13,  1983. 

Descriptors:  'Patents,  'Leakage,  'Chemical 
wastes,  'Waste  storage,  'Electrical  equipment, 
Storage  reservoirs,  Conduits,  Water  tanks,  Settling 
basins,  Ponds,  Pipelines,  Electrical  properties,  Haz- 
ardous materials. 

An  electrically  conductive  wire  network  detects 
and  locates  leaks  from  chemical-containing  reser- 
voirs, settling  basins,  storage  basins  and  tanks,  solar 
ponds,  holding  areas  for  waste  streams,  and  pipe- 
lines and  other  conduit  systems.  When  a  leak 
occurs,  chemicals  corrode  the  wires  or  degrade  the 
insulation  around  them.  Changes  in  the  electrical 
properties  of  each  wire  affected  allow  the  leak  to 
be  detected  and  localized  in  two  dimensions. 
(Cremmins-AEPCO) 
W88-00601 


SUBSURFACE  WASTE  DISPOSAL  SYSTEM, 

Genstar  Waste  Transfer,  Inc.,   San  Mateo,  CA. 

S.  W.  Maphis. 

U.S.  Patent  No.  4,448,690;  May  15,  1984.  10  p,  7 

fig,  2  tab.  Official  Gazette  of  the  United  States 

Patent  Office,  Vol  1042,  No  3,  p  1178,  May  15, 

1984. 

Descriptors:  'Patents,  'Underground  waste  dispos- 
al, 'Wastewater  treatment,  'Sludge  disposal,  'Sub- 
surface drainage,  'Injection,  Sludge  bed,  Ground- 
water pollution,  Perched  water  table,  Drainage 
systems. 

An  artificial  perched  bed  of  layered  granular  soil 
receives  sludge  and  other  wastes  in  a  semi-liquid 
form,  retains  the  solids  from  the  wastes  within  the 
bed,  and  allows  the  liquid  portion  of  the  wastes  to 
percolate  through  the  bed  into  an  underdrain 
system  for  removal.  An  aerobic  upper  layer  of  the 
bed  is  formed  from  relatively  fine  grained  material, 
and  a  lower  layer  is  formed  from  relatively  coarser 


grained  material.  The  underdrain  system  is  located 
in  the  lower  layer  which  may  be  separated  from 
the  upper  layer  to  permit  the  passage  of  liquid  to 
the  lower  layer  while  maintaining  the  solids  in  the 
upper  layer.  The  underdrain  system  carries  the 
collected  liquid  to  a  collection  basin  for  monitor- 
ing, discharge,  or  return  to  the  bed  for  further 
treatment.  An  impervious  liner  under  the  perched 
bed  prevents  seepage  of  effluent  from  the  bed  into 
the  natural  underlying  ground  and  water  table.  A 
subsurface  sludge  injector  operates  to  permit  inten- 
sive use  of  the  bed.  The  injector  maintains  a  soil 
covering  over  the  sludge,  thereby  eliminating 
problems  of  odors,  vector  control,  surface  runoff, 
and  unsightliness.  The  deflector  nozzle  meters  the 
flow  of  the  waste  into  a  subsurface  cavity  that  is 
continuously  formed  by  the  moving  injector,  thus 
providing  even  distribution  of  the  waste  material 
into  the  soil  media.  (Cremmins-AEPCO) 
W88-O06O3 


METHOD  FOR  THE  ULTIMATE  DISPOSAL 
OF  HIGH  LEVEL  RADIOACTIVE  WASTE, 

Chevron  Research  Co.,  San  Franciso,  CA. 

J.  R.  B.  Ellis,  and  B.  A.  Fries. 

U.S.  Patent  No.  4,400,314;  August  23,  1983.  5  p,  1 

fig,  5  ref.  Official  Gazette  of  the  United  States 

Patent  Office,  Vol  1033,  No  4,  p  1558-1559,  August 

23,  1983. 

Descriptors:  'Patents,  'Underground  waste  dispos- 
al, 'Dilution,  'Radioactive  waste  disposal,  'Waste 
treatment,  'Wastewater  disposal,  Confined-water 
wells,  Geologic  formations,  Injection  wells,  Radio- 
active wastes,  Offshore  platforms. 

Aqueous  solutions  of  radioactive  nuclides  are  dis- 
posed by  producing  water  from  a  porous,  general- 
ly horizontally-extending,  water-permeable  geo- 
logical formation  located  below  sorptive  sedimen- 
tary geological  strata;  forming  a  dilute  solution  of 
the  radioactive  nuclides  by  mixing  produced  water 
with  the  aqueous  solution;  and  injecting  the  dilute 
solution  into  the  geological  formation.  Preferably, 
the  geological  formation  selected  to  provide  both 
water  for  dilution  and  an  injection  site  for  confin- 
ing the  dilute  solution  is  located  in  a  subsea  area. 
Offshore  disposal  in  a  subsea  geological  formation 
substantially  assures  that  the  disposed  nuclides  will 
not  enter  an  aquifer  from  which  water  is  with- 
drawn for  surface  use  or  from  which  there  is  a 
natural  flow  to  on-shore,  surface  locations.  Off- 
shore geological  disposal  also  ensures  that  any 
nuclides  which  migrate  out  of  the  formation  used 
for  disposal  will  be  immediately  further  highly 
diluted  by  ocean  water.  (Cremmins-AEPCO) 
W88-00604 


PROCESS  FOR  CONTAINMENT  OF  LIQUIDS 
AS  SOLIDS  OR  SEMISOLIDS, 

Agritec,  Inc.,  Houston,  TX. 

R.  L.  Durham,  C.  R.  Henderson,  and  R.  C. 

Allison. 

U.S.  Patent  No.  4,460,292;  July  17,  1984.  7  p,  3  tab. 

Official  Gazette  of  the  United  States  Patent  Office, 

Vol  1044,  No  3,  p  1156,  July  17,  1984. 

Descriptors:  'Patents,  'Liquid  wastes,  'Waste  dis- 
posal, 'Wastewater  treatment,  'Silica,  Waste  man- 
agement, Drilling,  Mud,  Solvents,  Oils,  Pesticides, 
Solid  wastes. 

Liquid  wastes,  drilling  mud,  chemicals,  and  sol- 
vents are  confined  by  adding  directly  to  these 
liquids  biogenetic  silica  in  an  amorphous  state  with 
a  porous  skeletal  structure,  either  alone  or  with 
additives,  in  an  amount  sufficient  to  hold  the  liquid 
in  the  form  of  a  solid  or  semi-solid.  The  biogenetic 
silica  can  be  applied  to  the  surface  of  the  liquid, 
either  in  bulk  or  in  pellets.  For  very  heavy  or 
viscous  liquids,  some  stirring  may  be  necessary  and 
preferably  the  amount  added  should  be  sufficient 
so  that  there  is  no  free-standing  liquid.  The  liquid 
can  then  be  removed,  handled,  transported,  or 
disposed  as  a  solid  or  a  semi-solid.  The  preferred 
biogenetic  silica  source  is  rice  hull  ash.  Other 
useful  sources  are  ash  from  the  cell  structure  of 
rice  stalks,  equistem  (horsetail  weeds),  and  certain 
palm  leaves,  particularly  palmyra  pollen.  (Crem- 
mins-AEPCO) 
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W88-00613 


WATERPROOFING  SOIL, 

Clem  Environmental  Corp.,  Chicago,  IL. 

For   primary   bibliographic   entry   see   Field   5G 

W88-00614 


GROUNDWATER  PROTECTION  SYSTEM, 

Environmental  Design,  Inc.,  Palm  Beach,  FL. 
For   primary   bibliographic   entry   see   Field   5G 
W88-00615 


PROCESS  AND  STRUCTURE  FOR  STORING 
AND  ISOLATING  HAZARDOUS  WASTE, 

Rollins  Environmental  Services,  Inc.,  Wilmington 
DE.  ' 

E.  Hillier.  L.  GraybUl,  R.  Winders,  D.  Bridge,  and 
J.  Dauchy. 

U.S.  Patent  No.  4,464,081;  August  7,  1984.  13  p,  6 
fig,  3  tab.  Official  Gazette  of  the  United  States 
Patent  Office,  Vol  1045,  No  1,  p  226,  August  7 
1984.  6 

Descriptors:  'Patents,  'Waste  storage,  'Hazardous 
materials,  'Water  pollution  prevention,  'Monitor- 
ing, 'Waste  disposal,  Impervious  membranes,  Bar- 
riers, Water  pollution  control,  Leaching,  Liners, 
Surface  water,  Groundwater  pollution. 

Hazardous  wastes  are  sorted  or  disposed  above 
ground  in  a  structure  that  isolates  the  wastes,  par- 
ticularly from  surfaces  and  groundwater.  The 
structure  contains  a  first  protective  layer  for  sur- 
rounding the  hazardous  waste  and  a  liner  around 
this  layer,  which  is  relatively  impervious  to  water 
and  leachates  that  the  hazardous  waste  might 
produce.  A  second  protective  layer  provides  pervi- 
ous infiltration  around  the  sides  and  top  of  the  liner 
to  permit  gravitational  flow  and  run  off  of  any 
fluid  that  might  enter  the  pervious  infiltration 
layer.  A  perimeter  support  wall  about  the  periph- 
ery of  the  second  protective  layer  holds  in  place 
the  layers,  liner,  and  hazardous  waste  and  thereby 
minimizes  any  horizontal-  slippage  of  the  waste.  A 
cap  over  the  second  protective  layer  protects  the 
hazardous  waste  from  the  surface  environment.  A 
monitoring  system  provides  for  the  gravitational 
flow  and  run  off  of  any  water  and  leachates  on  the 
cap,  in  the  liner,  or  in  the  first  or  second  protective 
layers.  (Cremmins-AEPCO) 
W88-0O616 


MOBBLE  SLUDGE  HANDLING  APPARATUS, 

FHuwa,   Schlesiger  and   Co.   K.G.   Muerlenbach 

(Germany,  F.R.). 

For  primary  bibliographic   entry   see   Field   5D 

W88-00617 


FLUID  WASTE  DISPOSAL, 

Gassett  (John  D),  Tulsa,  OK 

J.  S.  Bradley. 

US.  Patent  No.  4,560,503;  December  24,  1985.  1 

ng,  3  tab.  Official  Gazette  of  the  United  States 

ff'ent  Office,  Vol  1061,  No  4,  p  1663,  December 

Descriptors:  'Patents,  'Underground  waste  dispos- 
al. Radioactive  water  disposal,  'Liquid  wastes, 
Reservoirs,  'Hydrostatic  pressure,  Sealants,  Tox- 
icity, Industrial  wastes,  Gravity  flow,  Mathemati- 
cal models. 

Toxic  or  radioactive  liquid  waste  is  disposed  in 
porous,  permeable,  sub-surface  strata  which, 
before  any  fluid  has  been  removed  therefrom,  has 
tluid  pressure  in  the  pores  that  is  less  than  normal 
Hydrostatic  pressure  of  the  water  for  that  depth  of 
strata  in  that  area.  The  industrial  fluid  waste  is  then 
ilowed  by  gravity  into  such  sealed  underpressure 
rese'"v°lrs  at  a  rate  s0  that  the  fluid  pressure  never 
exceeds  the  normal  hydrostatic  pressure.  The  un- 
derpressure reservoirs  can  be  filled  with  liquid 
waste  until  they  approach  normal  pressure  without 
disturbing  the  seal  or  displacing  any  fluids  outside 
the  seal.  (Cremmins-AEPCO) 
W88-00621 


PROBLEMS  WITH  METALS  IN  THE  RESI- 
DUE FROM  COMBINED  MUNICIPAL/INDUS- 
TRIAL WASTE  TREATMENT, 

Arkansas  Univ.,  Fayetteville.  Dept.  of  Civil  Engi- 
neering. ° 
H.  M.  JefTus. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  PB83-142463. 
Price  codes:  A24  in  paper  copy,  A01  in  microfiche. 
IN:  Proceedings  of  the  Conference  on  Combined 
Municipal/Industrial  Wastewater  Treatment 
March  25-27,  1980,  Dallas,  Tx.  Robert  S.  Kerr 
Environmental  Research  Lab.,  Ada,  OK,  Amil 
1981.  p  544-550,  3  tab,  4  ref.  V 

Descriptors:  'Wastewater  treatment,  'Industrial 
wastewater,  'Municipal  wastewater,  Pollutants 
Heavy  metals,  Water  treatment  facilities, 
Wastewater  facilities,  Sludge,  Toxicity,  Land  dis- 
posal. 

Metals  occur  in  the  wastewater  from  many  indus- 
trial processes.  There  are  also  some  notable  exam- 
ples of  metals  in  wastewater  from  municipal  resi- 
dential areas.  These  metals  tend  to  concentrate  in 
the  residue  from  water  treatment.  The  disposal  of 
this  residue  requires  careful  planning  and  monitor- 
ing if  adverse  consequences  are  to  be  avoided  later. 
Metals  limit  biological  treatment  and  disposal  alter- 
natives. Alternatives  for  disposal  are:  burial,  lands- 
preading,  incineration,  and  encapsulation  with  sub- 
sequent burial.  Burial  imposes  a  potential  problem 
of  contamination  of  groundwater.  Careful  consid- 
eration must  be  given  to  potentially  hazardous 
metals  that  become  more  mobile  in  a  reducing 
environment.  Landspreading  imposes  the  potential 
problem  with  metals  that  are  phyto-toxic  or  those 
metals  that  may  enter  the  food  chain.  Some  metals 
of  concern  translocate  to  the  grain  of  the  plant. 
Others  are  concentrated  in  the  root  structure, 
which  may  be  the  edible  portion  of  the  plant. 
Incineration  temperature  will  volatilize  some 
metals.  Cadmium,  mercury,  selenium  and  zinc  boil 
at  temperatures  below  normal  incineration  temper- 
ature. Encapsulation  is  an  expensive  process  due  to 
the  cost  of  the  encapsulating  material  and  the  extra 
handling  that  is  required  for  encapsulation.  The 
encapsulated  material  must  then  be  stored  or 
buried.  (Author's  abstract) 
W88-0O636 


LEACHING  STUDY  OF  PNL  76-68  GLASS 
BEADS  USING  THE  LLNL  CONTINUOUS- 
FLOW  METHOD  AND  THE  PNL  MODIFIED 
IAEA  METHODS:  A  FINAL  REPORT, 

Lawrence  Livermore  National  Lab.,  CA. 
For  primary  bibliographic  entry  see  Field  5B. 
W88-00642 


ENVIRONMENTAL  REVIEW  OF  ONSHORE 
CANADIAN  OH  AND  GAS  DRILLING  AND 
PRODUCTION  ACTIVITIES. 

Zenon  Environmental,  Inc.,  Burlington  (Ontario). 
Environment  Canada,  Environmental  Protection 
Service,  Ottawa,  Economic  and  Technical  Review 
Report  No.  EPS  3-EP-83-2,  June  1983.  159  p,  50 
fig,  36  tab,  91  ref. 

Descriptors:  'Waste  disposal,  'Drilling,  'Environ- 
mental effects,  'Oil  wells,  'Oil  pollution,  'Envi- 
ronmental impact  statement,  'Waste  management, 
'Wastewater  treatment,  'Natural  gas,  'Well  regu- 
lations, 'Canada,  Oil  industry,  Oil  wastes,  Re- 
views, Wastewater  disposal,  Southwestern  Ontar- 
io, Oil,  Regulations. 

Current  and  proposed  Canadian  onshore  oil  and 
gas  drilling  and  production  activities  are  reviewed 
with  respect  to  their  potential  for  environmental 
effects.  Canadian  petroleum  geology  and  related 
hydrogeology  are  described  to  provide  a  frame- 
work for  discussion  of  the  impact  of  soil  and  gas 
drilling  and  recovery  operations,  including  tar 
sands  development,  and  waste  disposal  practices. 
Environmental  legislation  applicable  to  oil  and  gas 
industry  activities  is  also  reviewed.  Major  environ- 
mental concerns  identified  include  the  potential  for 
soil  and  groundwater  contamination  by  drilling 
fluids,  solid  wastes,  chemical  additives,  oils  and 
brines,  produced  sands,  and  liquid  wastes.  The 
potential  for  contamination  depends  on  handling 


and  disposal  practices  and  the  geologic  and  hydro- 
geologic  characteristics  of  the  drilling  and  produc- 
tion site.  Although  fairly  comprehensive  legislation 
is  in  place,  its  effectiveness  in  the  long-term  has  not 
been  assessed,  and  no  specific  legislation  exists  for 
in  situ  tar  sands  development.  Areas  where  knowl- 
edge is  lacking  and  research  is  required  have  been 
identified.  (Author's  abstract) 
W88-00662 


HEALTH  EFFECTS  OF  LAND  APPLICATION 
OF  MUNICIPAL  SLUDGE, 

Health  Effects  Research  Lab.,  Cincinnati,  OH. 
For  primary  bibliographic  entry  see  Field  5C. 
W88-00679 


LAND  APPLICATION  OF  SEWAGE  EFFLU- 
ENT FOR  MISSOURI  WATER  RESOURCES 
CONSERVATION  AND  POLLUTION  CON- 
TROL, 

Missouri  Univ.-Rolla.  Dept.  of  Civil  Engineering. 
For  primary  bibliographic  entry  see  Field  5D 
W88-00732 


INCINERATION  OF  WATER  POLLUTANTS 
WITH  ACTIVATED  CHAR  FROM  COAL 
WOOD,  OR  CROP  RESIDUES  IN  A  SYSTEM 
DESIGNED  TO  PRODUCE  ENERGY  AND  PY- 
ROLYSIS  BYPRODUCT  CHEMICALS, 
Missouri  Univ.-Columbia.  Dept.  of  Chemistry. 
For  primary  bibliographic  entry  see  Field  5D 
W88-00733 


LAND  APPLICATION  OF  MUNICIPAL 
WASTEWATER:  IMPACTS  OF  WATER 
RIGHTS  AND  LAND-USE  CONTROLS, 

Virginia  Polytechnic  Inst,  and  State  Univ.,  Blacks- 
burg.  Dept.  of  Civil  Engineering. 
W.  E.  Cox. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  PB87-207023/ 
AS.  Price  codes:  A06  in  paper  copy,  A01  in  micro- 
fiche. Virginia  Water  Resources  Institute,  Blacks- 
burg.  Technical  Completion  Report,  May  1983 
114  p,  144  ref.  Project  No.  OWRT  B-076-VA(l). 

Descriptors:  'Land  disposal,  'Wastewater  dispos- 
al, 'Water  law,  'Legal  aspects,  Riparian  rights, 
Municipal  wastewater,  Land  use,  Zoning,  Water 
rights. 

Although  land  application  in  some  cases  offers  an 
environmentally  acceptable  and  cost-effective 
means  of  disposing  of  municipal  wastewater,  the 
feasibility  of  land  disposal  is  affected  by  several 
institutional  constraints.  Two  of  the  potentially 
most  significant  impediments  include  water  rights 
and  land  use  controls.  Water  right  issues  may  arise 
when  significant  hydrologic  modifications  cause 
return  flow  patterns  that  affect  the  water  supplies 
of  other  users.  Both  the  appropriate  and  riparian 
doctrines  of  water  law  in  the  United  States  contain 
provisions  to  limit  adverse  effects  of  this  type.  In 
addition,  land  application  projects  may  alter  the 
flow  of  diffused  surface  water.  Certain  laws  also 
impose  constraints  on  such  changes.  Zoning  ordi- 
nances are  an  important  control  over  land  applica- 
tion of  wastewater  when  a  locality  wishes  to  estab- 
lish such  a  project  outside  its  own  political  bound- 
aries. A  second  type  of  land  use  control  consists  of 
privately  initiated  tort  actions  that  may  be  directed 
toward  the  operator  of  a  land  application  project 
in  response  to  such  problems  as  odors,  water  con- 
tamination, or  flooding.  (Geiger-PTT) 
W88-00744 


AND 


COMBINATION      GAS      PRODUCING 
WASTE-WATER  DISPOSAL  WELL, 

Department  of  Energy,  Washington,  DC. 

R.  M.  Malinchak. 

U.S.  Patent  No.  4,429,740;  February  7,  1984.  6  p  2 

fig.  Official  Gazette  of  the  United  States  Patent 

Office,  Vol  1039,  No  1,  p  117,  February  7,  1984. 

Descriptors:  'Patents,  'Wastewater  disposal,  'Dis- 
posal wells,  'Underground  waste  disposal,  Bore- 
holes, Coal  mines,  Pumping,  Conduits,  Methane. 
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Wastewater  from  subterranean  gas-bearing  earth  W88-00756 
formations  is  disposed  into  a  water-absorbent  earth 
formation.  A  bore  hole  is  extended  from  the  sur- 
face through  the  gas-bearing  earth  formation  into 
the  water-absorbing  earth  formation.  A  casing  is 
placed  in  the  bore  hole  and  perforations  are  pro- 
vided through  the  casing  at  locations  contiguous  to 
two  earth  formations.  A  pump  system  is  disposed 
in  the  casing  and  a  conduit  conveys  water  towards 
earth  formations.  A  pump  system  is  disposed  in  the 
casing  and  a  conduit  conveys  water  towards  the 
water-absorbing  earth  formation.  A  barrier  or 
water  plug  is  disposed  about  the  main  conduit  to 
prevent  water  flow  through  the  casing,  except 
through  the  main  conduit.  Bypass  conduits  above 
the  barrier  communicate  with  the  main  conduit  to 
provide  an  unpumped  flow  of  water  to  the  water- 
absorbing  earth  formation.  One-way  valves  in  the 
main  and  bypass  conduits  provide  flow  of  water 
only  in  the  direction  of  the  water-absorbing  earth 
formation.  (Cremmins-AEPCO) 
W88-00749 


PROCESS  FOR  STORING  LIQUID  WASTE  IN 
SALT  CAVITIES, 

Wintershall  A.G.,  Kassel  (Germany,  F.R.). 

W.  Lindorfer,  W.  Jahn-Held,  L.  J.  Gerschler,  B. 

Jandel,  and  F.  Wartenpfuhl. 

U.S.  Patent  No.  4,577,999;  March  25.  1986.  5  p. 

Official  Gazette  of  the  United  States  Patent  Office, 

Vol  1064,  No  4,  p  1710,  March  25,  1986. 

Descriptors:  'Patents,  *Liquid  wastes,  *Industrial 
wastes,  'Water  storage,  'Underground  storage, 
•Wastewater  treatment,  "Underground  waste  dis- 
posal, Salts,  Chemical  treatment,  Caves. 

Industrial  liquid  wastes  that  are  pretreated  to  pre- 
vent the  production  of  gases  from  reactions  with 
salt  are  stored  in  cavities  produced  in  natural  salt 
deposits  by  solution  mining.  The  liquid  waste  with 
a  pH  of  7  or  more  is  blended  with  additional 
materials  as  required  to  produce  a  pumpable  mix- 
ture which  has  a  boiling  point  above  85  C,  flash 
point  above  65  C,  vapor  pressure  at  60  C  of  up  to 
0.5  kp/sq  cm,  viscosity  of  less  than  300  cP,  and 
which  forms  no  toxic  or  flammable  gases.  The 
mixture  is  then  fed  into  a  cavity,  especially  a 
cavern  produced  by  solution  mining  and,  after 
separation  of  the  deposited  mixture  into  heavier 
and  lighted  liquid  phases,  both  phases  are  separate- 
ly pumped  out  of  the  cavity  or  cavern.  Additional 
pumpable  mixtures  are  then  fed  into  the  area  in  the 
cavity  or  cavern,  which  has  become  empty. 
(Cremmins-AEPCO) 
W88-00753 


METHOD  FOR  DISPOSING  OF  WASTE  MA- 
TERIALS, 

Johnson  (E.R.)  Associates,  Inc.,  Reston,  VA. 

W.  L.  Lennenmann. 

U.S.  Patent  No.  4,428,700;  January  31,  1984.  5  p,  2 

fig,  2  ref.  Official  Gazette  of  the  United  States 

Patent  Office,  Vol  1038,  No  5,  p  1822,  January  31, 

1984. 

Descriptors:  "Patents,  "Hazardous  materials,  "Ra- 
dioactive waste  disposal,  "Underground  waste  dis- 
posal, "Excavation,  "Land  disposal,  Waste  dispos- 
al,  Sulfur  compounds,  Concretes,   Backfill,   Bar- 


NUCLEAR  DISPOSAL  METHOD  AND 
SYSTEM, 

Nuclear  Protection  System,  Inc.,  Norman,  OK. 
R.  P.  Hastings. 

U.S.  Patent  No.  4,586,849;  May  6,  1986.  4  p,  3  fig. 
Official  Gazette  of  the  United  States  Patent  Office, 
Vol  1066,  No  1,  p  246,  May  6,  1986. 

Descriptors:  "Patents,  "Radioactive  waste  disposal, 
•Waste  storage,  "Leaching,  "Rock  excavation, 
Waste  disposal,  Caves,  Impervious  boundaries, 
Surface  runoff,  Groundwater  runoff,  Radiolysis. 

Radioactive  waste  is  permanently  disposed  in  a 
storage  cavity  in  a  bluff  or  other  prominent  rock 
formation  above  the  ground  surface  water  level 
and  between  two  layers  of  rock  which  are  substan- 
tially impervious  to  water.  The  layers  of  rock 
protect  the  disposal  cavity  from  both  groundwater 
seeping  up  from  below  and  rain  water  from  the 
surface.  Radiolysis  and  the  resulting  corrosion  is 
eliminated  or  at  least  deterred.  Locating  the  cavity 
in  the  relatively  soft  more  easily  penetrated  layer 
between  the  two  impervious  layers  minimizes  the 
cost  of  construction.  Preferably,  the  cavity  en- 
trance is  at  the  side  of  the  bluff  or  mountain  where 
the  soft  and  possibly  water  permeable  material  is 
exposed,  thereby  further  minimizing  construction 
cost  by  eliminating  the  need  for  a  vertical  shaft 
through  the  upper  layer  of  water  impervious  rock. 
The  cavity  may  include  a  passage  which  is  rein- 
forced with  a  material  such  as  concrete  and  is 
surrounded  by  boreholes  to  aid  in  dissipating  the 
heat  of  the  decay.  (Cremmins-AEPCO) 
W88-00757 


Waste  materials,  including  radioactive  waste,  are 
emplaced  in  underground  or  surface  excavations, 
in  which  modified  sulfur  cement  or  concrete  is 
employed  as  a  backfill  or  barrier  material  to  encase 
the  waste  material.  Modified  sulfur  cement  is  pre- 
pared by  mixing  molten  sulfur  at  a  temperature  of 
about  120  -  180  C  and  2  to  40  weight  percent, 
preferably  2  to  10  percent,  of  a  suitable  organic 
modifier  for  about  4  hours.  The  resulting  modified 
sulfur  cement  product  can  be  used  while  still  in  the 
molten  condition  or  be  cooled  to  a  solid  that  can 
be  flaked,  pelletized  granulated,  or  otherwise  re- 
duced to  a  convenient  size  for  subsequent  remelt 
and  use,  especially  with  further  additives  such  as 
aggregate  and  other  inert  materials.  Suitable  organ- 
ic modifiers  to  improve  the  stability  and  other 
properties  of  the  material  include  dicyclopenta- 
diene,  dipentene,  vinylotucne,  oligomers  of  cyclo- 
pentadiene,  and  mixture  thereof.  (Cremmins- 
AEPCO) 


METHOD  OF  SEALING  OFF  A  MASS  OF 
WASTE  STOCK  CONTAINING  METAL  CA- 
TIONS, 

Soletanche,  Nanterre  (France). 

D.  Gouvenot. 

U.S.  Patent  No.  4,615,643;  October  7,  1986.  4  p,  3 

tab.  Official  Gazette  of  the  United  States  Patent 

Office,  Vol  1071,  No  1,  p  218,  October  7,  1986. 

Descriptors:  "Patents,  "Industrial  wastes,  "Water 
storage,  "Cations,  "Heavy  metals,  "Grouting,  "Soil 
disposal  fields,  "Waste  disposal,  Barriers,  Silicates, 
Cements,  Clays,  Sodium  carbonate,  Alkali  metals, 
Soil  sealants. 

Industrial  waste  masses  stored  in  soil  are  sealed  or 
insulated  by  a  grouting  barrier  or  curtain  that 
retains  heavy  metallic  cations.  Hollows  in  the  soil 
or  fissured  rock  within  the  soil  surrounding  the 
masses  are  filled  or  injected  with  a  grout  contain- 
ing 60  to  500  parts  by  weight  of  cement,  25  to  500 
parts  weight  of  clay,  and  0  to  800  parts  by  weight 
of  a  natural  or  artificial  siliceous  product,  per  1000 
parts  by  weight  of  water.  The  grout  also  contains  a 
mixture  of  2  to  6  parts  by  weight  of  an  alkali-metal 
pyrophosphate  and/or  alkali-metal  tartrate  to 
retain  the  heavy  metallic  cations.  (Cremmins- 
AEPCO) 
W88-00759 

PROCESS  FOR  TERMINAL  STORAGE  OF 
PUMPABLE  WASTES, 

Wintershall  A.G,  Kassel  (Germany,  F.R.). 

W.  Lindorfer,  and  W.  Jahn-Held. 

U.S.  Patent  No.  4,576,513;  March  18,  1986.  5  p. 

Official  Gazette  of  the  United  States  Patent  Office, 

Vol   1064,  No  3,  p   1184-1185,  March   18,   1986. 

Descriptors:  "Patents,  "Waste  storage, 
•Wastewater  treatment,  "Underground  storage, 
"Specific  gravity,  "Salts,  Underground  waste  dis- 
posal, Pumping,  Liquid  wastes,  Industrial  wastes, 
Crystallization,  Solid  wastes. 

Water-containing  pumpable  waste  containing  a 
liquid  phase  is  permanently  stored  by  pumping  it 
into  a  salt  cavern  and  increasing  the  specific  gravi- 
ty of  the  liquid  phase  with  soluble  salts,  which 
crystallize  at  cavern  temperature  with  incorpora- 
tion of  water  of  crystallization  from  the  liquid 
phase.  The  specific  gravity  of  the  liquid  phase  is 
increased  to  narrow  the  difference  between  the 


specific  gravity  of  the  salt  mineral  of  the  cavern 
wall  and  that  of  the  liquid  phase  of  the  cavern 
contents.  The  caverns  are  then  sealed.  Aqueous, 
liquid,  pumpable  wastes,  which  can  be  stored  in 
salt  caverns  and  treated,  include  contaminated  in- 
organic sludge,  salt  solutions,  lime-and  gypsum 
sludge,  fly  ash,  flue  dust,  highly  vicous  slag  and 
rubber  sludge,  sludge  from  cellulose  manufacture, 
alkyl  cellulose  wastes,  bitumen  emulsions,  acid 
resins  and  tars,  sludge  from  petroleum  refining,  and 
residues  from  the  production  of  organic  com- 
pounds. (Cremmins-AEPCO) 
W88-00761 


PROCESS  FOR  THE  BIOLOGICAL  DEGRADA- 
TION OF  HAZARDOUS  WASTE  BY-PROD- 
UCTS, 

For  primary  bibliographic  entry  see  Field  5D. 
W88-00762 


METHOD  OF  DISPOSAL  OR  TEMPORARY 
STORAGE  OF  WASTE  MATERIAL, 

Preussag  AG.  Metall,  Goslar  (Germany,  F.R.). 

K.  Janssen,  J.  Meier,  and  S.  Frank. 

U.S.  Patent  No.  4,468,154;  August  28,  1984.  10  p,  6 

fig,  2  tab.  Official  Gazette  of  the  United  States 

Patent  Office,  Vol  1045,  No  4,  p  1638,  August  28, 

1984. 

Descriptors:  "Patents,  "Solid  waste  disposal, 
"Water  storage,  "Liquid  wastes,  "Particulate 
matter,  "Underground  waste  disposal,  "Land  dis- 
posal, "Entrainment,  Waste  diposal,  Solid  wastes, 
Pumping,  Sludges,  Hazardous  materials. 

Fine  particulate  solid  waste  material  or  a  mixture 
of  fine  particulate  and  liquid  waste  material  are 
disposed  or  temporarily  stored  by  entrainment  in  a 
liquid  and  pumping  through  a  pipeline  into  a  natu- 
ral or  artificial,  above-ground  or  underground 
dump  or  chamber  in  which  the  solid  material  is 
deposited.  The  small  quantity  of  liquid,  which  is 
advantageously  from  12%  to  15%  by  weight  of  the 
mixture  but  can  even  be  less  than  10%  by  weight, 
results  in  high  consistency  material  suitable  for 
pumping  and  therefore  leads  to  a  kind  of  high- 
viscosity  thrust-pumping  in  the  form  of  a  quasi- 
laminar  flow  with  a  uniform  flow  velocity  over  the 
pipe  cross-section.  (Cremmins-AEPCO) 
W88-O0763 


STABILIZATION  OF  PARTICULATE  MATERI- 
AL, 

For  primary  bibliographic  entry  see  Field  8A. 

W88-O0765 


METHOD  AND  APPARATUS  FOR  REMOV- 
ING CONTAMINANTS  FROM  SOU, 

Foster  Wheeler   Energy  Corp.,   Livingston,  NJ. 

R.  J.  Russomano. 

U.S.  Patent  No.  4,611,950;  September  16,  1986.  7  p, 

6  fig.  Official  Gazette  of  the  United  States  Patent 

Office,  Vol   1070,  No  3,  p   1166,  September  16, 

1986. 

Descriptors:  "Patents,  "Wastewater  treatment, 
"Soil  contamination,  "Soil  water,  "Soil  treatment, 
"Water  pollution  prevention,  Water  pollution  con- 
trol, Groundwater  pollution,  Pumping,  Spraying, 
Conduits,  Industrial  wastes. 

Contaminants  are  removed  from  the  soil  in  situ  or 
at  a  remote  site  to  prevent  groundwater  contami- 
nation. For  remote  decontamination,  a  volume  of 
earth  is  evacuated  and  a  pit  is  formed  and  lined 
with  clay,  concrete,  or  the  like.  The  soil  to  be 
contaminated  is  placed  in  the  pit  for  treatment. 
The  decontaminated  material  could  then  be  re- 
moved to  another  location  after  the  decontamina- 
tion operation  has  been  completed  and  additional 
contaminated  material  could  be  placed  in  the  pit. 
Spray  nozzles  are  used  to  flood  the  surface  of  the 
contaminated  soil  with  water,  which  soaks  into  soil 
and  mixes  with  the  contaminants.  The  mixed  water 
and  contaminants  travel  through  the  soil  to  a  set  of 
vertical  inlet  risers  positioned  in  the  soil  and  locat- 
ed at  a  distance  from  the  spray  nozzles.  The  water- 
contaminant  mixture  is  drawn  through  the  inlet 
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risers  via  a  collection  conduit  system  to  a  holding 
tank.  The  water  is  drawn  through  the  inlet  risers 
by  producing  a  high  velocity  stream  of  water  using 
venturi  device  and  passing  the  stream  over  the 
upper  end  of  the  removal  conduit.  The  vacuum 
created  by  the  high  velocity  stream  causes  the 
water  in  the  inlet  riser  to  flow  into  the  removal 
conduit  system.  (Cremmins-AEPCO) 
W88-00766 


TOXICS  MANAGEMENT  IN  CALIFORNIA. 

California  Hazardous  Substance  Task  Force,  Sac- 
ramento, CA. 

For  primary  bibliographic  entry  see  Field  6E. 
W88-00919 


PHASE  O:  FLOW  THROUGH  CLAY  LINERS, 

Wayne  State  Univ.,  Detroit,  MI.  Dept.  of  Civil 
Engineering. 

C.  J.  Miller,  and  M.  Mishra. 
Available  from  the  National  Technical  Information 
Service  Springfield,  VA  22161,  as  PB87-2 17220/ 
AS.  Price  codes:  A05  in  paper  copy,  A01  in  micro- 
fiche. Michigan  Institute  of  Water  Research,  E. 
Lansing,  Technical  Report  No.  G 1232-02,  March 
1987,  91  p,  4  fig,  4  photos,  1  tab,  53  ref,  2  append. 
Contract  No.  14-O8-O001-G1232.  Project  No 
USGS  G 1232-02. 

Descriptors:  'Landfills,  'Liners,  'Clay  liners, 
•Michigan,  Groundwater,  Seepage,  Hazardous 
wastes,  Data  collections,  Leakage,  Landfill  leaks. 

The  problem  of  moisture  movement  through  cover 
clay  liners  of  landfills  is  important  because  that 
movement  ultimately  controls  the  volume  of  leach- 
ate  that  may  impact  local  groundwater  sources.  In 
this  project,  the  moisture  movement  through  cover 
liners  is  considered  using  data  collected  at  a  field 
site  in  southeastern  Michigan.  The  importance  of 
crack  development  to  moisture  transport  is  investi- 
gated and  a  review  of  current  research  in  this  area 
is  presented.  Possible  extensions  to  the  clay  liner 
problem  are  discussed.  (Mich.  St.  Univ.,  IWR) 
W88-00961 


5F.  Water  Treatment  and 
Quality  Alteration 


FINANCIAL  BURDENS  AND  ECONOMIC 
COSTS  IN  EXPANDING  URBAN  WATER  SYS- 
TEMS, 

North  Carolina  Univ.,  Chapel  Hill.  Dept.  of  City 

and  Regional  Planning. 

For  primary  bibliographic  entry  see  Field  6C. 

W88-00025 


THEORY  AND  PRACTICE  FOR  THE  TESTING 
AND  OPERATION  OF  ULTRAVIOLET  SYS- 
TEMS FOR  WATER  TREATMENT, 

Eidgenoessische  Technische  Hochschule,   Zurich 

(Switzerland). 

K.  Mechsner. 

Aqua  AQUAAA,  No.  2,  p  73-79,  1987.  9  fig,  5  tab, 

19  ref. 

Descriptors:  •Ultraviolet  radiation,  *Disinfection, 
•Drinking  water,  •Water  treatment,  Bacteria,  In- 
fection, Diseases. 

UV  radiation  is  an  important  ecological  factor. 
Among  other  effects  it  exhibits  bactericidal  activi- 
ty with  a  maximum  at  a  wavelength  of  260  nm.  UV 
interferes  directly  with  the  DNA  structure  in 
living  cells.  In  response  to  increasing  requirements 
for  treated  drinking  water,  UV-disinfection  meth- 
ods have  become  increasingly  important  due  to  the 
non-toxic  nature  of  the  disinfection  products  and 
due  to  the  efficient  operation  of  low  pressure  Hg 
lamps.  When  compared  with  other  important  disin- 
fectants, UV  methods  are  found  to  be  more  likely 
to  meet  the  demands  of  modern  drinking  water 
disinfection.  UV  methods  offer  distinct  advantages 
with  respect  to  the  kinetics  of  disinfection  and  to 
the  fact  that  no  adverse  effects  of  the  radiation  are 
seen  in  the  treated  water.  Experiments  carried  out 
under  operating  conditions  demonstrated  how  UV- 
systems  can  be  assessed  and  their  limitations  under 


variable  conditions  encountered  in  technical-scale 

operation.  (Author's  abstract) 

W88-O0O61 


PARTICLE  REMOVAL  BY  HORIZONTAL- 
FLOW  ROUGHING  FILTRATION, 

Eidgenoessische   Anstalt   fuer   Wasserversorgung, 
Abwasserreinigung   und   Gewaesserschultz,    Due- 
bendorf  (Switzerland). 
M.  Wegelin,  M.  Boiler,  and  R.  Schertenleib. 
Aqua  AQUAAA,  No.  2,  p  80-90,  1987.  24  fig,  1 
tab,  7  ref. 

Descriptors:  *Water  treatment,  *Filtration,  'Pre- 
treatment of  water,  'Suspended  solids,  •Develop- 
ing countries,  Particulate  matter,  Wastewater  treat- 
ment, Drinking  water,  Turbidity,  Economic  as- 
pects, Sand  filters,  Filter  media. 

Horizontal-flow  Roughing  Filtration  (HRF)  is  pre- 
sented as  an  alternative  pretreatment  method  prior 
to  Slow  Sand  Filtration  (SSF).  The  prefilters  effi- 
ciently remove  solid  matter  from  turbid  water 
without  the  use  of  chemicals  or  mechanical  equip- 
ment. Developing  countries  are  therefore  most  in- 
terested in  this  process  which  recently  has  been 
introduced  successfully.  The  HRF  consists  of  a 
box  filled  with  different  sized  gravel  through 
which  the  water  flows  horizontally.  Sedimenta- 
tions is  the  main  process  in  HRF  responsible  for 
separating  the  solid  matter  from  the  water.  Labora- 
tory tests  were  conducted  in  Switzerland  and  field 
tests  in  Thailand  and  Tanzania.  These  tests  con- 
firmed that  HRF,  as  a  pretreatment,  can  be  com- 
bined with  SSF  to  prolong  the  running  lifetime  of 
SSF  to  the  several  months  necessary  for  reasonable 
filter  operation.  The  investigations  also  show  that 
occasional  filter  drainage  will  prolong  operational 
time  of  HRF  installations  considerably,  reducing 
the  frequency  of  manual  cleaning.  (Airone-PTT) 
W88-O0O62 


THEORETICAL  ANALYSIS  AND  PRACTICAL 
APPLICATION  OF  THE  KINETIC  MODEL  OF 
FLOCCULATION  IN  THE  INTERPRETATION 
OF  JAR  TESTS, 

Antwerpse  Waterwerken  (Belgium). 

For  primary  bibliographic   entry   see   Field    5D. 

W88-OO063 


SAMPLING  FOR  WATER  QUALITY  CON- 
TROL, 

Keuringsinstituut  voor  Waterleidingartikelen,  Rijs- 

wijk  (Netherlands). 

A.  D.  Hulsmann. 

Aqua  AQUAAA,  No.  2,  p  98-101,  1987.  4  fig,  2 

ref. 

Descriptors:  *Water  treatment,  'Water  distribu- 
tion, *Statistical  methods,  'Sampling,  'Water  qual- 
ity standards,  Statistical  analysis,  Data  interpreta- 
tion, Water  quality,  Drinking  water,  Heavy  metals, 
Water  storage,  Stagnant  water,  Plumbing,  Nether- 
lands. 

The  number  of  samples  necessary  to  measure 
changes  in  water  quality  in  the  distribution  system 
and  in  the  drinking  water  installation  depends  on 
the  scatter  in  results.  In  the  case  where  parameters 
change  according  to  hydraulic  circumstances  spe- 
cial attention  has  to  be  paid  to  'high  risk'  areas.  To 
determine  changes  in  water  quality  during  trans- 
portation, analysis  should  be  carried  out  on  run- 
ning water  obtained  from  a  tap  that  is  used  regular- 
ly. The  capacity  of  the  water  to  dissolve  heavy 
metals  should  be  determined  at  the  pumping  sta- 
tion under  standardized  conditions.  There  is  a  need 
for  additional  guidelines  for  water  quality  at  the 
tap  since  such  guidelines  do  not  exist  in  the  Neth- 
erlands. The  period  between  production  and  con- 
sumption of  drinking  water  cannot  be  extended 
indefinitely.  Consumers  should  be  advised  in  some 
cases  (premises  with  irregular  water  demand,  lead 
pipes,  first  water  drawn  after  a  holiday)  to  flush 
the  installation  (in  premises  with  lead  pipes,  flush- 
ing may  not  always  suffice  to  reduce  the  lead 
content  to  under  50  micrograms/1).  In  premises 
with  copper  pipes  the  EC  guideline  for  lead  is 
sometimes  exceeded  as  a  result  of  corrosion  of  the 
soldered  fittings.  (Airone-PTT) 


W88-00064 


THM  FORMATION  POTENTIAL  AND  OR- 
GANIC CONTENT:  A  NEW  ANALYTICAL  AP- 
PROACH, 

Centre  de  Recherche  Lyonnaise  des  Eaux  -  Degre- 

mont,  Le  Pecq  (France). 

For  primary  bibliographic  entry  see  Field  5A. 

W88-00065 


EVOLUTION  OF  ORGANICS  IN  A  POTABLE 
WATER  TREATMENT  SYSTEM, 

Compagnie   Generate   des   Eaux,   Paris  (France). 

Groupe  Traitement  de  l'Eau. 

G.  Bablon,  C.  Ventresque,  and  F.  Roy. 

Aqua  AQUAAA,  No.  2,  p  110-113,  1987.  7  fig,  12 

ref. 

Descriptors:  'Taste,  'Pretreatment  of  water, 
'Carbon  filters,  'Chlorination,  'Drinking  water, 
'Water  treatment,  'Activated  carbon,  Biomass,  Bi- 
ological treatment,  Filtration,  Ozonation,  Testing, 
Chlorinated  hydrocarbons,  Organoleptic  proper- 
ties. 

The  commissioning  at  the  Choisy-le-Roi  plant  (ca- 
pacity 800,000  cu  m/day)  of  an  activated  carbon 
filtration  unit  behind  the  ozonators  and  the  discon- 
tinuation of  prechlorination  have  considerably  im- 
proved the  taste  of  the  water  supplied.  An  in-depth 
study  of  the  origin  of  taste  in  the  water  was 
undertaken  on  this  occasion  to  provide  accurate 
information  as  to  the  sources  of  taste.  At  Choisy- 
le-Roi,  the  action  of  chlorine  on  organic  matter  is 
the  main  cause  of  the  generation  of  tastes  in  the 
water.  Certain  molecules  constituting  the  organic 
matter  dissolved  in  the  raw  Seine  water  would 
appear  to  form  sapid  compounds  with  the  chlorine, 
and  these  are  detectable  at  very  low  concentra- 
tions. The  evolution  of  these  molecules  in  the 
treatment  system  was  monitored,  and  a  better  un- 
derstanding developed  of  the  possibilities  of  their 
removal,  oxidation  and  bioconversion,  with  the 
aim  of  controlling  the  taste  of  the  water  produced. 
Original  methods  were  used  for  estimating  the 
bacterial  biomass  activity  in  the  activated  carbon 
filters  and  for  determining  the  biodegradable  frac- 
tion of  dissolved  organic  carbon.  The  association 
of  ozonation  and  activated  carbon  filtration  stages 
in  a  biological  treatment  system  results  in  an  in- 
crease in  the  organic  matter  fraction  removed  by 
bioconversion.  (Author's  abstract) 
W88-00066 


ASSESSMENT  OF  CHLORINE  DIOXIDE  AS  A 
MEANS  OF  LIMITING  THE  FORMATION  OF 
ORGANOHALOGENATED  COMPOUNDS 

(EVALUATION  DU  BIOXYDE  DE  CHLORE 
COMME  MOYEN  LEVHTANT  LA  FORMA- 
TION DE  DERTVES  ORGANO-HALOGENES), 
Compagnie  Intercommunale  Bruxelloise  des  Eaux 
(Belgium). 

R.  Savoir,  L.  Romnee,  and  W.  J.  Masschelein. 
Aqua  AQUAAA,  No.  2,  p  114-117,  1987.  4  fig,  2 
tab,  15  ref. 

Descriptors:  'Chlorinated  hydrocarbons,  'Chlorin- 
ation, 'Chemical  treatment,  'Wastewater  treat- 
ment, Disinfection,  Chemical  potential,  Chemical 
reactions.  Oxides,  Chloroform,  Drinking  water. 

It  has  been  established  that  the  use  of  pure  chlorine 
dioxide  in  water  treatment  practice  does  not  result 
in  the  significant  formation  of  trihalomethanes 
(THM).  On  the  other  hand,  the  question  of  the 
formation  of  non-volatile  organohalogenated  com- 
pounds (NPOX)  remained  open.  The  potential  for- 
mation of  these  compounds  by  exhaustive  reaction, 
i.  e.  at  least  20  mg/1  of  pure  chlorine  dioxide,  was 
examined  on  raw  unfiltered  Meuse  water.  Based  on 
the  average  data  for  1985,  the  data  for  this  excess 
treatment  indicate  an  insignificant  formation  of 
THM  (<  1  microg/1)  and  formation  of  34  microg/ 
1  of  NPOX.  In  similar  conditions,  exhaustive  chlor- 
ination gave  195  microg/1  THM  and  1087  microg/1 
NPOX.  The  organochlorinated  compounds  pro- 
duced by  chlorine  dioxide  therefore  amount  to 
only  3%  of  the  concentrations  obtained  with  free 
chlorine.    Their    formation    is    negligeable    when 
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chlorine  dioxide  is  used  in  water  treatment  at  a 
concentration  of  1  mg/1.  (Author's  abstract) 
W88-00067 


MEASUREMENT  AND  CONTROL  OF  FEED 
WATER  AND  PRODUCT  WATER  COMPOSI- 
TION, 

Dow  Chemical  Co.,  Freeport,  TX.  Electrochemi- 

For  primary  bibliographic  entry  see  Field  3A. 
W88-00091 

INDICES  OF  DRINKING  WATER  CON- 
CERNED WITH  TASTE  AND  HEALTH, 

Osaka  Univ.  (Japan).  Dept.  of  Environmental  En- 
gineering. 

S.  Hashimoto,  M.  Fujita,  K.  Furukawa,  and  J.-I. 
Mm  ami. 

Journal  of  Fermentation  Technology  JFTED8, 
Vol.  65,  No.  2,  p  185-192,  April  1987.  3  fig,  7  tab, 
15  ref. 

Descriptors:  'Drinking  water,  'Water  quality 
standards,  'Taste,  'Human  diseases,  'Water  treat- 
ment, Calcium,  Potassium,  Silica,  Sulfates,  Magne- 
sium, Japan,  Mortality,  Lethal  limit,  Evaluation, 
Classification. 

Using  the  results  of  a  sensory  test  of  drinking 
water  and  some  findings  from  the  literature,  the 
requisites  for  tasty  and  healthy  water  were  exam- 
ined. Calcium,  potassium  and  silica  were  correlated 
with  the  good  taste  of  water  and  sulfates  and 
magnesium  were  factors  making  water  unsavory. 
The  concentration  difference  between  calcium  and 
sodium  was  closely  correlated  with  the  death  rate 
due  to  apoplexy  and,  consequently,  the  span  of  life 
in  Japan.  From  these  findings,  two  equations  were 
derived  as  indicators  of  tasty  water  and  healthy 
water.  They  were  named  the  O  index  and  K  index, 
respectively,  and  were  expressed  as  follows;  O 
index  =  (Ca+K  +  SiS02)/(Mg  +  S04)  milligrams/ 
L  and  K  index  =  Ca-0.87  Na  milligrams/L.  Tasty 
water  had  an  O  index  of  >  2.0  and  healthy  water 
had  a  K  index  of  >  5.2.  O  and  K  indices  were 
estimated  for  Japanese  waters,  including  represent- 
ative drinking  water,  218  rivers,  and  famous  river 
waters  selected  by  the  Environmental  Agency. 
These  waters  were  classified  as  tasty  and/or 
healthy  according  to  the  results.  This  classification 
seems  to  be  rational  because  the  findings  are  con- 
sistent with  everyday  experience.  (Author's  ab- 
stract) 
W88-00149 


NITRATE  REMOVAL:  A  COMPROMISE  SO- 
LUTION, ,      , 
Cranfield    Inst,    of  Tech.    (England).    School   of 
Water  Sciences. 
G.  Solt. 
Water  Quality  International,  No.  1,  p  29-30,  1987. 

Descriptors:  'Water  treatment,  'Potable  water, 
•Water  treatment,  'Nitrate  removal,  'Ion  ex- 
change, 'Biological,  Methanol,  Ethanol,  Acetic 
acid,  Nitrates,  Nitrites,  Costs. 

Of  the  many  available  options  for  nitrate  ion  re- 
moval from  potable  waters  only  ion-exchange  and 
anoxic  microbiological  processes  have  shown 
promise.  But,  these  are  expensive  and  complicated. 
For  example,  the  ion  exchange  process  requires 
regeneration  which  is  often  incomplete  and  pro- 
duces another  pollutant  stream.  The  microbiologi- 
cal process  requires  the  addition  of  a  carbon 
source,  methanol,  for  example,  may  affect  palata- 
bility.  Incomplete  conversion  of  nitrate  ion  may 
produce  the  nitrite  ion  which  is  more  objectionable 
than  nitrate  ion.  (Ray-PTT) 
W88-00156 


DISINFECTION  FOR  REUSE, 

Utah  State  Univ.,  Logan.  Coll.  of  Engineering. 
For  primary  bibliographic  entry  see  Field  5D. 
W88-00178 


Environmental  Engineering. 
P.  A.  Vesilind,  and  J.  J.  Peirce. 
IN:  Environmental  Pollution  and  Control,  2nd  edi- 
tion. Butterworth,  Boston,  MA.   1983.  p  57-66,  3 
fig- 
Descriptors:   'Water  supply,   'Hydrologic  cycle, 
•Water  distribution,  Groundwater,  Surface  water, 
Conduits,  Reservoirs. 

Water  supply  is  discussed  in  terms  of  the  hydrolog- 
ic cycle  and  water  availability,  groundwater  sup- 
plies, surface  water  supplies,  and  water  transmis- 
sion. The  hydrological  cycle  consists  of  precipita- 
tion, infiltration  into  the  ground  or  runoff  into 
surface  watercourses,  followed  by  evaporation  and 
transpiration  into  the  atmosphere.  Groundwater 
may  be  a  direct  water  supply  source  or  an  indirect 
one  via  streams  receiving  groundwater.  Surface 
water  supplies  fluctuate  more  than  groundwater 
supplies.  Reservoirs  are  constructed  to  improve 
the  dependability  of  the  supply.  Water  transmission 
systems  include  pressure  conduits  and  gravity  flow 
conduits  as  well  as  service  reservoirs,  which  help 
meet  peak  demands.  (See  also  W88-00314)  (Cassar- 
PTT) 
W88-00333 


CHEMISTRY  IN  WATER  REUSE:  VOLUME  2. 

For  primary  bibliographic  entry  see  Field   5D. 
W88-00434 


gineering. 

W.  H.  Frye,  and  F.  A.  DiGiano. 

IN:  Chemistry  in  Water  Reuse:  Volume  2.  Ann 

Arbor  Science,  Ann  Arbor,  MI.  1981.  p  243-267, 

16  fig,  2  tab,  13  ref.  Project  No.  WR-A091. 

Descriptors:  'Water  treatment,  'Activated  carbon, 
•Adsorption,  *Organic  compounds,  Kinetics, 
Cresol,  Acetophenone,  Veratrole,  Equilibrium. 

A  study  of  the  competitive  equilibrium  and  dynam- 
ic sorptive  behavior  of  three  model  compounds  (o- 
cresol,  acetophenone,  and  veratrole)  showed  that 
single  solute  equilibrium  data  is  not  always  reliable 
for  predicting  multicomponent  adsorption,  o- 
Cresol,  which  appeared  to  be  well  adsorbed  ac- 
cording to  its  single-solute  equilibrium  data,  was 
actually  displaced  from  the  granular  activated 
carbon  surface  to  an  unexpected  extent  by  the 
other  two  compounds.  The  differences  in  adsorp- 
tion kinetics  could  not  have  been  predicted  based 
in  the  size  and  structure  of  the  molecules.  A  possi- 
ble explanation  for  this  phenomenon  is  that  aceto- 
phenone and  veratrole  were  above  their  melting 
points  at  the  temperature  of  the  experiment;  o- 
cresol  was  a  solid.  (See  also  W88-0O434)  (Cassar- 
PTT) 
W88-00446 


WATER  SUPPLY, 

Duke   Univ.,   Durham,   NC.   Dept.   of  Civil   and 


SELECTIVE  ADSORPTION  OF  ORGANIC 
HOMOLOGS  ONTO  ACTIVATED  CARBON 
FROM  DILUTE  AQUEOUS  SOLUTIONS-SO- 
LOVOPHOBIC  INTERACTION  APPROACH: 
DEVELOPMENT  AND  TEST  THEORY, 
Rensselaer  Polytechnic  Inst.,  Troy,  NY.  Dept.  of 
Chemical  and  Environmental  Engineering. 
G.  Belfort. 

IN:  Chemistry  in  Water  Reuse:  Volume  2.  Ann 
Arbor  Science,  Ann  Arbor,  MI.  1981.  p  207-241, 
11  fig,  7  tab,  50  ref. 

Descriptors:  *Water  treatment,  'Wastewater  treat- 
ment, 'Activated  carbon,  'Adsorption,  'Organic 
compounds,  Solvophobic  theory,  Kinetics,  Model 
studies,  Solubility,  Aliphatic  compounds,  Aromatic 
compounds. 

A  comprehensive  theory,  based  on  the  solvopho- 
bic interaction  theory  of  Sinanoglu  is  given  for  the 
equilibrium  adsorption  of  an  organic  solute  from  a 
dilute  aqueous  solution  onto  an  adsorbent  such  as 
activated  carbon.  This  approach  may  be  useful  in 
design  of  large-scale  water  or  wastewater  treat- 
ment plants.  An  expression  is  derived  for  the  extent 
of  adsorption  with  essentially  no  adjustable  con- 
stants. Branching,  cyclization,  position  isomerism 
and  competitive  adsorption  are  automatically  ac- 
counted for  without  introducing  additional  terms 
or  adjustable  constants.   Model  testing  produces 
linear  correlations  of  the  extent  of  adsorption  of  a 
series  of  normal  aliphatic  organic  homologs.  The 
theory  incorporates  a  wide  span  of  experimental 
conditions,  including  a  comparison  of  the  adsorp- 
tion of  similar  organic  compounds  on  different 
adsorbents  and  a  comparison  of  the  adsorption  of 
different  organic  solutes  on  the  same  adsorbent. 
Simplified  analytical  expressions  result  under  spe- 
cial   conditions    and    assumptions,    allowing    the 
extent  of  adsorption  to  be  predicted  as  a  function 
of  the   simple   geometric    characteristics   of  the 
solute   or   its  nonpolar   moieties.   The  simplified 
model  is  tested  for  the  aqueous  adsorption  of  ali- 
phatic homologous  series  (alcohols,  ketones,  alde- 
hydes, acids,  and  acetates)  and  aromatic  homolo- 
gous series  (alkyl  benzenes  and  alkyl  phenols).  In 
most  cases  the  model  successfully  correlates  the 
adsorption  data  within  homologous  groups.  As  a 
comparison,   similar  correlations   with  molecular 
weight  or  solubility  are  poorer  for  13  out  of  16 
cases  tested.  (See  also  W88-00434)  (Cassar-PTT) 
W88-0O445 

EXPERIMENTALLY  OBSERVED  ANOMA- 
LIES IN  COMPETITIVE  ADSORPTION  AND 
REEXAMINATION  OF  SOME  AVAILABLE 
MODELS, 

Massachusetts  Univ.,  Amherst.  Dept.  of  Civil  En- 


APPLICATION  OF  THERMAL  DESORPTION- 
GAS  CHROMATOGRAPHY/MASS  SPEC- 
TROMETRY TO  MONITOR  DYNAMIC  AD- 
SORPTION IN  ACTIVATED  CAEBON, 

New  York  State  Dept.  of  Health,  Albany.  Div.  of 

Labs,  and  Research. 

For  primary  bibliographic  entry  see  Field  5A. 

W88-00447 

ADSORPTION  OF  BENZENE  FROM  WATER 
BY  ACTTVATED  CARBON, 

Michigan  Univ.,  Ann  Arbor.  Dept.  of  Environ- 
mental and  Water  Resources  Engineering. 
M.  Pirbazari,  and  W.  J.  Weber. 
IN:  Chemistry  in  Water  Reuse:  Volume  2.  Ann 
Arbor  Science,  Ann  Arbor,  MI.  1981.  p  285-307, 
22  fig,  3  tab,  12  ref.  Contract  No.  R-804369. 

Descriptors:  'Water  treatment,  'Fate  of  pollutants, 
•Activated  carbon,  'Adsorption,  'Benzene,  Or- 
ganic compounds,  Equilibrium,  Kinetics, 
MADAM  model,  Model  studies. 

The  results  of  adsorption-desorption  equilibrium 
studies  indicate  that  adsorption  of  benzene  is  read- 
ily reversible.   It  was  further  demonstrated  that 
substantial  amounts  of  benzene  were  released  from 
adsorber  columns  in  the  course  of  dynamic  desorp- 
tion  studies.  These  results  suggest  that  the  adsorp- 
tion of  benzene  on  carbon  occurs  predominantly  as 
a  result  of  van  der  Waals  attraction  forces  (physi- 
cal adsorption),  which  are  generally  characterized 
by  low  energies  of  adsorption  and  ready  reversibil- 
ity. The  effectiveness  of  activated  carbon  for  re- 
moval of  benzene  from  water  is  adversely  affected 
by  competition  for  adsorption  with  background 
organic    substances    such    as   humic    acids.    The 
MADAM  adsorption  model  was  generally  able  to 
simulate  and  predict  the  performance  of  fixed-bed 
adsorbers  for  removal  of  benzene.  Prediction  accu- 
racy was  adversely  affected  by  severe  fluctuations 
in  influent  concentration,  most  likely  due  to  reequi- 
librium  phenomena  operative  in  adsorbers  under 
such  conditions.  Observations  of  apparently  differ- 
ent rate  controlling  processes  in  mini-columns  and 
pilot  columns  suggest  a  rather  fine  balance  be- 
tween external  film  diffusion  and  internal  surface 
diffusion  with  respect  to  which  is  the  mass  trans- 
port-limiting mechanism  for  benzene  adsorption  in 
a  given  water  treatment  application.  Even  within 
the  relatively  narrow  range  of  variables  of  interest 
for  such  applications,  the  rate-limiting  process  ap- 
pears to  depend  in  significant  measure  on  the  phys- 
ical characteristics  of  a  particular  system  including 
column  type,  hydraulic  regime  and  carbon  particle 
size.  (See  also  W88-00434)  (Author's  abstract) 
W88-0O448 
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ADSORPTION  OF  POLYCHLORINATED  BI- 
PHENYLS  FROM  WATER  BY  ACTIVATED 
CARBON, 

Michigan  Univ.,  Ann  Arbor.  Dept.  of  Environ- 
mental and  Water  Resources  Engineering. 
For  primary  bibliographic  entry  see  Field  5B. 
W88-00449 


INFLUENCE  OF  CONTACT  TIME  AND  TUR- 
BULENCE ON  THE  ADSORPTION  OF  OR- 
GANICS  ON  POWDERED  ACTIVATED 
CARBON, 

Keuringsinstituut  voor  Waterleidingartikelen,  Rijs- 

wijk  (Netherlands). 

A.  P.  Meijers,  and  R.  C.  Van  der  Leer. 

IN:  Chemistry  in  Water  Reuse:  Volume  2.  Arm 

Arbor  Science,  Ann  Arbor,  MI.  1981.  p  341-353.  9 

fig,  8  tab. 

Descriptors:  'Water  treatment,  *Activated  carbon, 
•Adsorption,  *Taste,  Mixing,  para-Nitrophenol, 
Rhine  River,  Organic  compounds,  Chlorine  com- 
pounds. 

Jar  tests  and  pilot  experiments  were  performed  on 
several  powdered  activated  carbons  used  in  water 
treatment  to  improve  taste  and  odor.  Waters  used 
included  a  model  water  containing  para-nitro- 
phenol  in  tap  water  (characteristic  of  micropollu- 
tants  in  the  Rhine  River)  and  water  from  the  River 
Rhine.  In  the  jar  tests  a  G  value  of  at  least  65/sec 
was  necessary  for  good  adsorption  (70-80%).  At 
low  G  values  the  carbon  settled  to  the  bottom  of 
the  jar,  contributing  little  to  further  adsorption.  Jar 
tests  of  river  water  showed  good  removal  of  ex- 
tractable  organic  chlorine  (EOC1)  compounds  and 
taste  at  contact  times  of  40  min  and  24  hours  with  a 
dosage  of  at  least  20  mg/L  carbon;  ultraviolet 
sxtinction  decreased  moderately.  Considerable 
EOC1  was  adsorbed  after  a  20-min  contact  time. 
This  was  confirmed  at  the  Dunewaterworks  of  the 
Hague,  the  Netherlands.  After  a  carbon  dosage  of 
ibout  10  g/cu  m  of  activated  carbon,  the  influent 
*ater  flowed  through  a  labyrinth  with  a  contact 
ime  of  23  min.  No  carbon  settling  occurred.  The 
:alculated  G  value  was  77/sec.  However,  taste 
mprovement  was  insufficient.  Part  of  the  carbon 
iettled  in  a  basin  after  the  labyrinth.  Rapid  sand 
titration  removed  the  remaining  carbon  and  fur- 
her  improved  the  taste.  (See  also  W88-00434) 
Cassar-PTT) 
^88-00450 


lEACTION  OF  OZONE  WITH  POLYAROMA- 
nCS  IN  WATER, 

rechnische  Hogeschool  Delft  (Netherlands), 
-or  primary  bibliographic  entry  see  Field  5B 
V88-00453 


WATER  QUALITY  MANAGEMENT  AND  PROTECTION— Field  5 
Water  Treatment  and  Quality  Alteration— Group  5F 


iTFECnVENESS  OF  A  EUROPEAN  SURFACE 
VATER  TREATMENT  SYSTEM,  ESPECIALLY 
N  REMOVAL  OF  ORGANICS, 

A.  Schalekamp. 

N:  Chemistry  in  Water  Reuse:  Volume  2.  Ann 
^bor  Science,  Ann  Arbor,  MI.  1981.  p  465-495 
7  fig,  2  tab,  13  ref. 

Jescriptors:  'Water  treatment,  *Water  pollution 
purees,  'Organic  compounds,  Rivers,  Rhine 
aver,  Lakes,  Switzerland,  Germany,  The  Nether- 
jnds,  Surface  water,  Filtration,  Disinfection, 
hlonnation,  Ozonation,  Activated  carbon,  Ad- 
aption, Coagulation,  Chlorine  dioxide,  Floccula- 
on,  Neutralization,  Taste. 

i  review  of  water  treatment  in  European  coun- 
les  "jdrcates  that  water  supply  plants  have 
ached  the  current  limits  of  technology.  Howev- 
K-m°D  Can  ^  done  m  treatin8  wastewater.  The 
June  River  is  severely  to  excessively  contaminat- 
1  from  Karlsruhe  onward.  To  accomodate  to 
icreasingly  poor  raw  water  quality,  the  water 
eatment  plants  have  developed  multistage  proe- 
ms such  as  the  one  used  at  Weesperkarspel,  The 
etherlands.  It  uses  dilution  with  polder  water, 
ip>d  filtration,  ozonation,  activated  carbon,  co- 
ition, rapid  filtration,  slow  sand  filtration,  de- 
lineation, and  chlorination.  At  Weisbaden,  Ger- 
many, nver  bank  filtration  had  to  be  replaced  with 
10-stage  process.  An  8-stage  treatment  process 


planned  for  Swiss  lake  water  includes  prechlorina- 
tion, flocculation,  double-layer  rapid  filtration  with 
sand  and  pumice,  neutralization,  ozonation,  acti- 
vated carbon  filtration,  and  chlorine  dioxide  treat- 
ment. This  sophisticated  process  is  necessary  be- 
cause of  the  following  problems  experienced  in 
treating  lake  water  since  1960:  phenol  inflow,  rapid 
increase  in  microorganisms,  recontamination,  in- 
crease in  nanoplankton,  rapid  clogging  of  filters 
increase  in  phosphates,  oxygen  depletion,  carbonic 
acid,  mussels,  fauna  in  filters,  flavor  problems  trace 
elements,  and  water  pollution.  (See  also  W88- 
00434)  (Cassar-PTT) 
W88-00455 


INTERPRETATION  OF  THE  ADSORPTION 
OF  VIRUSES  BY  CLAYS  FROM  THEIR  ELEC- 
TROKTNETIC  PROPERTIES, 

New  York  State  Dept.  of  Health,  Albany.  Div.  of 

Labs,  and  Research. 

D.  H.  Taylor. 

IN:  Chemistry  in  Water  Reuse:  Volume  2.  Ann 

Arbor  Science,  Ann  Arbor,  MI.  1981.  p  595-612  7 

fig,  34  ref.  Contract  No.  R804743. 

Descriptors:  *Water  treatment,  'Wastewater  treat- 
ment, 'Viruses,  'Adsorption,  'Clays,  Kinetics, 
Electrochemistry,  Colloids. 

Combining  electrokinetic  studies  of  viruses  and 
clay  minerals  has  allowed  qualitative  description  of 
their  mutual  interactions  in  dilute  electrolytes  by 
the  accepted  theories  of  colloid  adsorption: 
namely,  that  the  overall  interaction  is  a  combina- 
tion of  attractive  and  repulsive  forces.  Inherent 
attractive  forces  are  probably  mainly  London-van 
der  Waals  forces,  although  solvation  and  specific 
interactions  may  also  contribute.  Repulsive  forces 
with  sufficient  strength  to  prevent  adsorption  de- 
velop when  particles  of  strong,  similar  electrostatic 
charge  approach.  Use  of  viruses  and  surfaces  suita- 
ble for  electrokinetic  and  adsorption  studies  may 
allow  the  nature  of  the  inherent  attractive  forces  to 
be  determined,  the  role  of  the  nature  of  of  the 
surface  in  the  interaction  to  be  further  elucidated 
and  the  condition  under  which  viruses  will  adhere 
firmly  to  different  surfaces  to  be  predicted  more 
reliably.  (See  also  W88-00434)  (Author's  abstract) 
W88-00461 


ADEQUACY  OF  DISINFECTION  FOR  CON- 
TROL OF  NEWLY  RECOGNIZED  WATER- 
BORNE  PATHOGENS, 

Municipal  Environmental  Research  Lab.,  Cincin- 
nati, OH.  Drinking  Water  Research  Div. 
For  primary   bibliographic   entry  see   Field   5D. 
W88-0O475 


WATER  STELL  WITH  A  CYCLONE  LIQUID- 
VAPOR  SEPARATOR, 

Fisons  PLC,  Ipswich  (England). 

For  primary  bibliographic  entry  see  Field  3A. 

W88-00494 


METHOD  AND  APPARATUS  FOR  PRODUC- 
ING ULTRAPURE  WATER, 

Millipore  Corp.,  Bedford,  MA. 

R.  S.  Hegde,  and  G.  C.  Ganzi. 

U.S.  Patent  No.  4,430,226;  February  7,  1984.  6  p,  2 

ref.  Official  Gazette  of  the  United  States  Patent 

Office,  Vol.  1039,  No  1,  p  276,  February  7,  1984. 

Descriptors:  'Patents,  'Water  treatment,  'Activat- 
ed carbon,  'Resins,  'Ion  exchange,  Organic  com- 
pounds, Pretreatment  of  water,  Resistivity,  Feed- 
water  treatment,  Filtration. 

Water  is  deionized  and  organic  contamination  is 
reduced  by  passing  the  water  through  a  cartridge 
containing  a  particulate  admixture  of  activated 
carbon  and  mixed  ion  exchange  resins.  Pretreat- 
ment water  is  fed  to  one  or  more  ion-exchange 
cartridges,  and  then  to  one  or  more  admixture 
cartridges.  The  admixture  cartridges  may  include  a 
final  microporous  filter.  A  conduit  discharging 
water  from  the  final  cartridge  is  fitted  with  a 
resistivity  or  other  meter  to  monitor  the  quality  of 
the  effluent  water.  A  conduit  downstream  of  the 
mixture  is  provided  with  a  valve  or  other  system 


for  recycling  the  water  through  the  ion-exchange 
and  admixture  cartridges  until  the  desired  quality  is 
obtained.  Admixtures  require  an  initial  rinse  cycle 
in  relatively  pure  water  to  produce  16-18 
megohm/cm  effluent.  This  may  be  accomplished 
by  recycling  as  described,  but  requires  an  extended 
period  of  time.  This  time  can  be  substantially  re- 
duced by  soaking  the  admixture  in  deionized  water 
for  one  hour.  Preferably  the  admixtures  are  first 
rinsed  for  5-10  minutes  in  flowing  deionized  water, 
then  left  in  non-flowing  deionized  water  to  soak 
for  one  or  more  hours.  The  flow  is  resumed  until 
the  desired  quality  is  attained.  The  admixtures  may 
also  be  pre-soaked  prior  to  the  installation  in  the 
flowing  system.  (Cremmins-AEPCO) 
W88-00495 


PERVIOUS  SURROUND  METHOD  OF  WASTE 
DISPOSAL, 

For  primary  bibliographic  entry  see  Field  5E. 
W88-0O497 


POND  WITH  FILTERED  WATER, 

Komarom  Megyai  Tanacsi  Tervezo  Iroda,  Eszter- 

gom  (Hungary). 

A.  Balough,  and  L.  Szeher. 

U.S.  Patent  No.  4,452,548;  June  5,  1984.  6  p,  3  fig. 

Official  Gazette  of  the  United  States  Patent  Office 

Vol  1043,  No  1,  p  231,  June  5,  1984. 

Descriptors:  'Patents,  'Ponds,  'Water  pollution 
control,  'Water  treatment,  'Filtration,  'Dams, 
Recreation,  Irrigation,  Intakes,  Water  storage,  In- 
dustrial water,  Well  filters. 

A  filter  dam  is  built  between  polluted  water  and  a 
pond  used  for  water  production  and  storage  and 
for  recreation,  irrigation  and  industrial  use.  The 
pond  is  provided  with  water  intakes.  Shore  filter 
wells  are  arranged  in  rows  on  the  banks  of  the 
pond.  A  board  well  is  sunk  in  the  pond.  Twice- 
filtered  water  can  be  drawn  off  the  shore  filter  and 
board  wells,  because  the  water  is  filtered  for  the 
second  time  through  the  bottom  of  the  bank  or  the 
bed  of  the  pond.  A  water  catchment  on  the  surface 
of  the  pond,  a  drain  weir,  and  a  booster  pump 
serve  as  water  intakes  for  the  stock  of  water  above 
the  ground.  The  drain  weir  can  also  function  as  a 
high-tide  conduit.  The  booster  pump  can  be  pro- 
vided with  a  fairly  long  suction  pipe  to  lift  the 
more  heavily  polluted  water  in  the  vicinity  of  the 
bottom  of  the  pond  to  the  surface.  (Cremmins- 
AEPCO) 
W88-O05O1 


METHOD  FOR  MINING  AND  RECLAIMING 
LAND, 

For  primary  bibliographic  entry  see  Field  4A. 
W88-00504 


IDODINE  DISINFECTION  DISPENSER, 

D.  H.  O'Dowd,  and  G.  W.  J.  Barry. 
U.S.  Patent  No.  4,555,347;  November  26,  1985.  11 
p,   8   fig.   Official   Gazette  of  the  United   States 
Patent  Office,  Vol  1060,  No  4,  p  1712,  November 
26,  1985. 

Descriptors:  'Patents,  'Iodine,  'Disinfection, 
'Water  treatment,  'Water  supply,  'Filtered  water 
reservoirs,  'Water  conveyance,  Conduits,  Dispens- 
ers. 

A  method  and  a  device  are  described  for  dispens- 
ing a  disinfectant  level  of  iodine  using  a  water 
supply  that  flows  through  a  conduit.  A  predeter- 
mined portion  of  the  water  is  introduced  into  a 
sealed  container  having  a  reservoir  and  an  inter- 
communication chamber  below  the  reservoir.  The 
reservoir  contains  iodine  crystals,  and  is  large 
enough  to  hold  a  quantity  of  water  proportional  to 
the  maximum  flow  rate  attainable  through  the  con- 
duit and  such  that  a  minimum  concentration  of  120 
parts/million  (milligrams/L)  is  obtainable  as  an 
outflow  from  the  container  when  the  supply  of 
water  is  at  least  above  freezing.  The  predetermined 
portion  of  the  water  introduced  into  the  chamber 
and  outflowing  from  the  reservoir  above  the  iodine 
crystals  passes  through  the  filter  material  and  be- 
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tween  the  iodine  crystals.  The  water  is  carried  by 
an  inlet  opening  into  the  chamber  and  an  outlet 
opening  from  the  reservoir  above  the  iodine  crys- 
tals. (Cremmins-AEPCO) 
W88-00515 


METHOD  FOR  DEWATERING  NON-AQUE- 
OUS LIQUIDS, 

Texaco,  Inc.,  White  Plains,  NY. 

W.  M.  Sweeney. 

U.S.  Patent  No.  4,390,417;  June  28,  1983.  8  p,  4  fig, 

3  tab  Official  Gazette  of  the  United  States  Patent 

Office,  Vol   1031,  No  4,  p  1373,  June  28,   1983. 

Descriptors:  •Patents,  'Hydrocarbons,  'Dewater- 
ing,  *Sensors,  *Fuel,  *Streamfiow,  Streams,  Cata- 
lysts, Chemical  reactions,  Conduits,  Sumps. 

A  flowing  stream  of  non-aqueous  liquid  containing 
water  is  passed  through  a  conduit  which  contains 
an  acid  resin  catalyst.  An  inlet  passage  is  used  to 
inject  a  dewatering  chemical  into  the  stream  prior 
to  its  contact  with  the  acid  resin  catalyst.  The 
system  also  contains  a  watersensing  probe  in  the 
stream  prior  to  the  point  at  which  the  inlet  passage 
is  positioned,  and  a  sensor  associated  with  the 
probe  for  detecting  water  in  the  flowing  stream.  A 
signal  is  generated  by  the  sensor  in  accordance 
with  the  water  content  detected  by  the  water- 
sensing  probe  to  control  the  passage  of  the  dewa- 
tering chemical  to  the  inlet  passage.  The  most 
common  liquids  with  which  this  apparatus  is  in- 
tended to  be  used  are  hydrocarbon  fuels.  Typical 
of  the  heavy  (heavier  than  gasoline)  fuels  may  be 
fuel  oil  or  more  preferably  diesel  fuel.  Apparatus 
for  dewatering  flowing  diesel  fuel  includes  an  agg- 
lomerator  in  a  conduit,  a  sump  containing  an  acid 
resin  catalyst,  a  sensor  in  the  sump  for  detecting 
water,  and  a  conduit  for  injecting  dimethoxyketal 
into  the  sump,  in  accordance  with  a  signal  generat- 
ed by  the  sensor.  The  dimethoxyketal  reacts  with 
the  water  in  the  diesel  fuel  in  the  presence  of  the 
catalyst  whereby  the  flowing  diesel  fuel  is  dewa- 
tered.  (Cremmins-AEPCO) 
W88-00530 


OF 


HYDROCARBON 


PURIFICATION 
STREAMS, 

Phillips  Petroleum  Co.,  Bartlesville,  OK. 
For  primary  bibliographic  entry  see  Field  3C. 
W88-00531 


SULFITE  DESTRUCTION  OF  DIRECT  ACTING 
MUTAGENS  IN  DRINKING  WATER, 

Minnesota  Univ.,  Minneapolis.  Regents. 

A.  M.  Cheh. 

U.S.  Patent  No.  4,364,835;  December  21,  1982.  5  p, 

5  tab,  4  ref.  Official  Gazette  of  the  United  States 

Patent  Office,  Vol  1025,  No  3,  p  1008,  December 

21,  1982. 

Descriptors:  *Patents,  'Water  treatment,  'Chlorin- 
ation,  'Chemical  treatment,  'Wastewater  treat- 
ment, 'Drinking  water,  'Mutagens,  'Sulfites,  In- 
dustrial water,  Municipal  water,  Sulfur  com- 
pounds, Industrial  wastewater,  Municipal 
wastewater,  Potable  water. 

The  reduction  of  non-volatile  mutagens  is  attained 
by  introducing  sulfite  into  drinking  water  pro- 
duced by  municipal  and  private  water  treatment 
plants  and  into  chlorinated  municipal  and  industrial 
wastewaters.  After  determining  the  residual  chlo- 
rine content  of  the  water,  sulfite  is  introduced  in  an 
amount  in  excess  of  that  which  is  necessary  to 
eliminate  the  residual  chlorine.  The  sulfite  may  be 
introduced  in  the  form  of  a  soluble  metallic  sulfite 
or  bisulfite  salt,  such  as  an  alkaline  metal  sulfite  or 
bisulfite,  preferably  sodium  or  potassium.  Howev- 
er, sulfite  is  preferably  introduced  into  the  water  as 
gaseous  sulfur  dioxide  since  partial  dechlorination 
of  drinking  water  with  S02  is  an  established  treat- 
ment procedure.  The  extent  to  which  sulfite  de- 
stroys direct  acting  mutagens  will  depend  on  the 
chemical  rates  of  reaction.  Thus  higher  concentra- 
tions of  sulfite  would  destroy  mutagens  more  rap- 
idly. The  upper  limit  of  the  sulfite  concentration 
would  depend  on  balancing  the  increased  cost  of 
adding  greater  amounts  of  sulfite  against  the  dimin- 
ishing returns  of  mutagen  destruction.  The  lower 


limit  of  the  sulfite  concentration  is  determined  by 
the  requirement  that  there  be  enough  sulfite  to  first 
destroy  the  residual  chlorine  and  then  destroy  the 
mutagens.  Thus,  sulfite  is  usually  introduced  into 
the  water  in  amounts  at  least  1.2  to  10  times  the 
stoichiometric  ratio  of  sulfite  to  chlorine,  usually 
not  exceeding  about  0.0002  moles  of  sulfite/L. 
(Cremmins-AEPCO) 
W88-00533 


GROUND  MOISTURE  TRANSFER  SYSTEM, 

For  primary  bibliographic  entry  see  Field  3A. 
W88-00562 


DISTILLATION  APPARATUS  WITH  A 
LIQUID-VAPOR  SEPARATING  DEVICE 
HAVING  THREE  CHAMBERS, 

For  primary  bibliographic  entry  see  Field  3A. 
W88-00563 


METHOD  AND  APPARATUS  FOR  DISTIXLA- 
TION, 

International     Microporous     Technology,     Inc., 

Menlo  Park,  CA. 

For  primary  bibliographic  entry  see  Field  3A. 

W88-00564 


WOBBLE  TUBE  EVAPORATOR  WITH  WHD? 
ROD  FLUID  DISTRIBUTOR, 

For  primary  bibliographic  entry  see  Field  3A. 
W88-00565 


AUTOMATED  SOLAR  STDLL, 

For  primary  bibliographic  entry  see  Field  3 A. 
W88-00567 


DISTILLED  WATER  PRODUCTION  DEVICE, 

Yamamoto  Scientific  Co.  Ltd.,  Tokyo  (Japan). 
M.  Wakasugi. 

U.S.  Patent  No.  4,540,470;  September  10,  1985.  4  p, 
2  fig.  Official  Gazette  of  the  United  States  Patent 
Office,  Vol  1058,  No  2,  p  767,  September  10,  1985. 

Descriptors:  'Patents,  'Distilled  water,  'Distilla- 
tion, 'Control  systems,  'Flow  control,  'Cooling 
water,  Flow  rate,  Boiler  water,  Condensers,  Water 
cooling,  Evaporation. 

Distilled  water  production  is  controlled  by  feeding 
cooling  water  to  a  boiler  after  it  has  passed 
through  a  condenser.  The  control  system  consists 
of  a  strainer  along  the  water  supply  flow  path;  a 
flow  rate  control  valve,  containing  a  pressure  com- 
pensator and  maintaining  a  constant  flow  rate  re- 
gardless of  fluctuations  in  the  pressure  of  the  pri- 
mary water  supply;  and  a  solenoid  valve  which 
opens  and  closes.  The  rate  of  flow  of  cooling  water 
supplied  from  the  condenser  to  the  boiler  is  adjust- 
able and  is  independent  of  the  flow  of  cooling 
water  through  the  condenser.  (Hancuff-AEPCO) 
W88-00572 


WATER  PURIFICATION  APPARATUS, 

J.  G.  Bjorklund. 

U.S.  Patent  No.  4,601,789;  July  22,  1986.  9  p,  5  fig. 
Official  Gazette  of  the  United  States  Patent  Office, 
Vol  1067,  No  3,  p  1 194,  June  17,  1986. 

Descriptors:  'Patents,  'Heated  water,  'Water 
treatment,  'Distilled  water,  'Distillation,  Boiled 
water,  Heating,  Domestic  water,  Condensors, 
Water  supply,  Water  tanks,  Feedwater  treatment, 
Vaporization. 

A  water  treatment  system  provides  water  distilla- 
tion on  a  small  quantity  basis  through  the  use  of  a 
device  adaptable  to  a  common  household  hot 
water  heater.  A  water  distilling  and  hot  water 
heating  container  is  enclosed  and  essentially  vapor- 
tight.  The  container  holds  a  quantity  of  water 
while  leaving  a  vapor  space  above  a  certain  level. 
A  feedwater  intake  connected  to  the  container 
provides  a  water  rate  of  flow  in  excess  of  that 
intended  to  be  taken  off  as  distilled  water.  A 
heating  device  connected  to  the  container  heats 
the  water  to  boil.  This  device  is  controlled  to  vary 


the  quantity  of  water  boiled  into  the  vapor  space 
and  removed  as  product  water.  A  wastewater  exit 
port  device  is  connected  through  the  container 
wall  to  remove  any  accumulated  liquid  above  a 
certain  level  in  the  container.  A  distilled  water  exit 
port  device  positioned  above  the  water  level  in  the 
vapor  tank  is  equipped  with  a  cold  water  feed  and 
a  hot  water  draw.  A  condensing  device  is  connect- 
ed to  the  distilled  water  exit  port  to  carry  the 
water  vapor  and  transfer  the  heat  of  condensation 
to  the  water  in  the  hot  water  tank.  Additionally,  a 
wastewater  heat  exchanger  is  connected  to  the 
wastewater  exit  port  to  transfer  the  heat  from  the 
wastewater  to  the  water  in  the  hot  water  tank. 
(Hancuff-AEPCO) 
W88-00575 


DESALINIZATION  APPARATUS, 

Mitsubishi  Electric  Corp.,  Tokyo  (Japan). 
For  primary  bibliographic  entry  see  Field  3A. 
W88-00576 


METHOD  AND  AN  INSTALLATION  FOR  PU- 
RIFYING INDUSTRIAL  WASTE  WATER,  PAR- 
TICULARLY PROCESS  WATER  FROM 
DYEING  WORKS, 

For  primary  bibliographic  entry  see  Field  5D. 
W88-O0577 


SOLAR  DISTJXLATION  METHODS  AND  AP- 
PARATUS, 

For  primary  bibliographic  entry  see  Field  3A. 
W88-00578 

WATER  DEGASD7ICATION  AND  DISTDLLA- 
TION  APPARATUS, 

J.  C.  Ellis. 

U.S.  Patent  No.  4,420,374;  December  13,  1983.  9  p, 

8  fig.  Official  Gazette  of  the  United  States  Patent 

Office,  Vol  1037,  No  2,  p  679-680,  December  13, 

1983. 

Descriptors:  'Patents,  'Distilled  water,  'Water 
treatment,  'Degasification,  'Distillation,  Boilers, 
Condensers,  Heated  water,  Evaporation,  Taste, 
Odor  control,  Vaporization. 

Water  degasification  and  distillation  are  combined 
in  a  single  apparatus  consisting  of  two  separate  but 
connecting  chambers.  One  chamber  is  for  degasify- 
ing  the  water;  the  second  one  is  for  evaporating  it. 
The  advantage  of  this  system  over  a  single  boiler- 
type  is  associated  with  the  taste  and  odor  of  the 
product  waters.  The  two-chamber  system  has  the 
advantage  of  being  able  to  degasify  the  water 
before  it  enters  the  boiler  section  where  it  is  vapor- 
ized. The  boiler  and  fresh  water  tanks  are  separate 
but  adjoined  to  each  other.  The  water  level  in  both 
tanks  is  maintained  the  same  through  a  below  the 
water  surface  connecting  tube.  The  tube  connects 
from  the  mid-depth  of  the  boiler  and  extends  to  the 
bottom  of  the  fresh  water  in  the  distillation  cham- 
ber. Above  the  water  surface  in  the  boiler  chamber 
is  a  steam  collection  tube  which  passes  through  the 
walls  of  the  boiler  and  the  degasifying  chamber.  It 
then  coils  through  the  distillation  tank.  The  steam 
produced  in  the  boiler  condenses  by  passing 
through  the  coils  in  the  distillation  chamber.  The 
condensing  of  steam  heats  the  water  in  the  distilla- 
tion chamber,  thereby  driving  off  the  volatile 
gases.  As  the  water  volatilizes  in  the  boiler  cham- 
ber and  is  removed  as  steam,  makeup  water  is 
supplied  through  the  tubing  from  the  bottom  of  the 
distillation  chamber.  Fresh  water  is  supplied  as 
makeup  to  the  distillation  chamber.  Because  the 
water  being  supplied  to  the  boiling  chamber  has 
had  the  volatile  chemicals  removed,  the  product 
water  is  odor  and  tastefree.  (Hancuff-AEPCO) 
W88-00581 


HIGH  RATE  SOLAR  STILL  AND  PROCESS, 

For  primary  bibliographic  entry  see  Field  3A. 
W88-00592 


PROCESS  FOR  DISTILLING  WATER, 

Oriental  Metal  Mfg.  Co.,  Amagasaki  (Japan). 
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For  primary  bibliographic  entry  see  Field  3A. 
W88-00593 


AUTOMATICALLY     OPERABLE     DISTILLA- 

nON  APPARATUS, 

H.  Diebel. 

U.S.  Patent  No.  4,622,102;  November  1 1,  1986.  7  p, 

5  fig.  Official  Gazette  of  the  United  States  Patent 

Dffice,  Vol  1072,  No  2,  p  661,  November  11,  1986. 

Descriptors:  'Patents,  'Distillation,  'Purified 
»rater,  'Domestic  water,  'Water  treatment,  Boiler 
■vater,  Electrical  equipment,  Condensers,  Water 
XX)  ling. 

V  small,  compact  distiller  purifies  domestic  water 
luring  automatic  unattended  operation.  The  distill- 
t  contains  a  free-standing  baseplate  or  one  that  is 
ittached  to  a  reservoir  to  receive  distillate,  which 
isually  is  water.  A  boiler  container  containing  an 
fcctric  heater  is  mounted  on  a  support.  The  sup- 
port operates  electric  switches  that  open  a  solenoid 
pperated  valve  to  supply  water  to  the  boiler.  The 
oiler  output  is  supplied  to  a  fan-cooled  condenser 
oil.  A  float  controlled  switch  stops  the  operation 
f  the  distiller  when  the  reservoir  is  full.  (Crem- 
lins-AEPCO) 
■788-00594 


WATER  QUALITY  MANAGEMENT  AND  PROTECTION— Field  5 
Water  Treatment  and  Quality  Alteration— Group  5F 


fETHOD  AND  APPARATUS  FOR  CONTROL- 
ING  PRESSURE  AND  FLOW  IN  WATER  DIS- 
RTBUTION  NETWORKS, 

litachi  Control  Systems,  Inc.,  Tokyo  (Japan). 
.  Miyaoka,  T.  Sekozawa,  M.  Funabashi,  and  S. 
[ayashi. 

t.S.  Patent  No.  4,562,552;  December  31,  1985.  7  p, 
fig,  3  ref.  Official  Gazette  of  the  United  States 
atent  Office,  Vol  1061,  No  5,  p  2357-2358,  De- 
anber31,  1985. 

•escriptors:  'Patents,  'Flow  control,  'Pressure 
stribution,  'Control  systems,  'Water  distribution, 
Computer  models,  'Hydraulic  models,  Flow  dis- 
large,  Flow  regulators,  Flow  system,  Model 
udies,  Algorithms,  Optimization,  Networks, 
emote  control. 

ressure  and  flow  are  controlled  on-line  in  a  water 
stribution  network  based  on  an  optimum  hydrau- 
:  model.  The  pressure  and  flow  controller  in- 
udes  a  unit  for  computing  optimally  manipulated 
mables  and  one  for  making  corrections  in  ac- 
irdance  with  actual  measured  values.  The  opti- 
um  computing  unit  incorporates  a  network 
odel  simulating  hydraulic  phenomena  within  a 
stribution  network  so  as  to  input  the  total 
mand  (the  sum  of  the  reservoir  outlet  flow  rates) 
d  thereby  compute  the  optimum  control  values 
'  high  speed  computation  according  to  a  network 
50rithm.  The  correction  computing  unit  utilizes  a 
nativity  matrix  which  indicates  the  effects  of 
nations  in  the  control  values  on  the  pressure  and 
>w  so  as  to  correct  the  deviations  from  the 
^ated   pressure   and    flow   rates.    (Cremmins- 

88-00597 


IOCESS     FOR     THE     UTILIZATION     OF 

KOALATERS  ^  ™E  HYDROGENATION 

ihrkohle  A.G,  Essen  (Germany,  F.R.). 
'r  PT™ary  bibliographic  entry  see  Field  3C. 


ETHOD  AND  APPARATUS  FOR  TREATING 
JDROCARBON  AND  HALOGENATED  HY- 
IOCARBON  CONTAMINATED  GROUND 
«D  GROUND  WATER, 

oundwater  Decontamination  Systems,  Inc., 
udwick,  NJ. 

luxXttT  bibhograPhic   ^^   see  FieW   5G. 


Volume  2,  Ann  Arbor  Science,  Ann  Arbor,  MI 
1981.  Edited  by  V.  W.  Langworthy.  1 10  p. 

Descriptors:  'Water  treatment,  'Mathematical 
studies,  Flow  velocity,  Flow  rate,  Detention  time, 
Settling  tanks,  Pumps,  Efficiency,  Acids,  Alkalini- 
ty- 

A  manual  on  mathematics  for  operators  of  water 
treatment  plants  covers  use  of  a  calculator-  deci- 
mals, fractions,  and  percentages;  basic  algebra- 
units  and  conversions  (English  to  metric,  tempera- 
ture conversion);  calculation  of  area  and  volumes- 
velocity,  flow  rates,  and  detention  time;  calculation 
of  weight  relationships,  calculation  of  efficiencies 
(settling  tanks,  solid-liquid  relationships,  pump  effi- 
ciency, output  measurement);  and  laboratory  math- 
ematics (weight  of  chemical  compounds,  the 
normal  system,  standardizing  stock  acid  solutions, 
alkalinity).  The  manual  is  intended  as  a  guide,  not  a 
complete  text.  Many  sample  problems  with  an- 
swers are  provided.  (Cassar-PTT) 
W88-00665 


SYNTHETIC  MEMBRANE  PROCESSES:  FUN- 
DAMENTALS  AND  WATER  APPLICATIONS. 

For  primary  bibliographic  entry  see  Field  3A 
W88-00700 


MEMBRANES     AND 


MEMBRANE  METHODS  IN  WATER  AND 
WASTEWATER  TREATMENT:  AN  OVER- 
VIEW, «VE,K 

Rensselaer  Polytechnic  Inst.,  Troy,  NY 

G.  Belfort. 

IN:  Synthetic  Membrane  Processes:  Fundamentals 

and  Water  Applications,  Academic  Press,  Orlando 

FL,  1984.  p  1-19,  3  fig,  4  tab,  41  ref. 

Descriptors:  'Membrane  processes,  'Reverse  os- 
mosis, 'Electrodialysis,  'Ultrafiltration, 
Wastewater  renovation,  Water  reuse,  Desalination, 
Economic  aspects. 

The  need  to  use  unconventional  sources  of  water 
(such  as  renovation  and  reuse  of  wastewater,  and 
desalination  of  brackish  water)  in  several  semiarid 
regions  of  the  world  if  emphasized,  and  the  role  of 
membrane  separation  processes  in  this  area  is  de- 
scribed. Membrane  processes  are  especially  useful 
because  they  allow  separation  of  dissolved  materi- 
als from  one  another  or  from  a  solvent,  with  no 
phase  change.  The  membrane  processes  are  either 
pressure  driven  (reverse  osmosis  and  ultrafiltra- 
tion) or  electrically  driven  (electrodialysis  and 
transport  depletion).  The  historical  development, 
application  and  economic  aspects  of  these  process- 
es are  considered.  Each  process  is  classified  ac- 
cording to  its  driving  potential  and  range  of  appli- 
cation, and  major  advantages  and  disadvantages 
are  described.  A  membrane  process  is  defined,  and 
the  principles  of  membrane  processes  (including 
ideal  minimum  work,  membranes,  transport  equa- 
tions and  coefficients,  fluid  mechanisms  and  mem- 
brane fouling)  are  discussed.  (See  also  W88-00700) 
(Halterman-PTT) 
W88-O0701 


HYPERFTLTRATION    MEMBRANES,    THED* 
STABIJJTY  AND  LD7E, 

Atomic  Energy  Research  Establishment,  Harwell 

(England). 

For  primary  bibliographic  entry  see  Field  3A. 

W88-O0703 


POLARIZATION     PHENOMENA     IN     MEM- 
BRANE PROCESSES, 

Technical  Univ.  of  Denmark,  Lyngby. 

For  primary  bibliographic  entry  see  Field  3A. 

W88-O0704 


UHEMATICS  FOR  OPERATORS, 

chigan  Dept.  of  Public  Health,  Lansing.  Div  of 

iter  Supply. 

y  Way 

:    Water    Treatment    Plant    Operation    Series, 


MATHEMATICAL  MODELING  OF  FLUID 
FLOW  AND  SOLUTE  DISTRIBUTION  IN 
PRESSURE-DRD/EN  MEMBRANE  MODULES, 

Rensselaer  Polytechnic  Inst.,  Troy,  NY. 
For  primary  bibliographic  entry  see  Field  3A. 
W88-00705 


ELECTRODIALYSIS 
MASS  TRANSPORT, 

Ben-Gurion     Univ.     of    the     Negev,     Beersheba 

(Israel).  Applied  Research  Inst. 

For  primary  bibliographic  entry  see  Field  3A. 

W88-O0706 


DESALTING  EXPERLENCE  BY  HYPERFTL- 
TRATION (REVERSE  OSMOSIS)  IN  THE 
UNITED  STATES, 

Rensselaer  Polytechnic  Inst.,  Troy,  NY. 
For  primary  bibliographic  entry  see  Field  3A. 
W88-O0707 


DESALTING    EXPERD3NCE    USING    HYPER- 
FILTRATION  IN  EUROPE  AND  JAPAN, 

Gesamthochschule  Essen  (Germany,  F.R.). 
For  primary  bibliographic  entry  see  Field  3A. 
W88-00708 


WATER  AND  WASTEWATER  TREATMENT 
EXPERIENCE  IN  EUROPE  AND  JAPAN 
USING  ULTRAFILTRATION, 

Fraunhofer-Inst.  fuer  Grenzflaechen-  und  Biover- 
fahrenstechnik,  Stuttgart  (Germany,  F.R.). 
For  primary  bibliographic  entry  see  Field  3A 
W88-00709 


DESIGN  AND  OPERATION  OF  DESALTING 
SYSTEMS  BASED  ON  MEMBRANE  PROCESS- 

ES, 

Bechtel  Corp.,  San  Francisco,  CA. 

For  primary  bibliographic  entry  see  Field  3A 

W88-00711 


ECONOMICS  OF  THE  APPLICATION  OF 
MEMBRANE  PROCESSES;  PART  I:  DESALT- 
ING BRACKISH  AND  SEA  WATERS, 

Mekoroth  Water  Co.,  Tel-Aviv  (Israel). 
For  primary  bibliographic  entry  see  Field  3A 
W88-00712 


PHOTOLYTIC  OZONATION  FOR  PROTEC- 
TION AND  REHABILITATION  OF  GROUND- 
WATER RESOURCES;  A  MECHANISTICS 
STUDY, 

Illinois    State    Water    Survey    Div.,    Champaign. 

Aquatic  Chemistry  Section. 

For  primary  bibliographic   entry  see   Field   5D 

W88-00727 


FINANCING  WATER  SUPPLY  AND 
WASTEWATER  SERVICES  IN  NORTH  CARO- 
LINA IN  THE  1980S, 

North  Carolina  Univ.  at  Chapel  Hill.  Dept.  of  City 

and  Regional  Planning. 

For   primary   bibliographic   entry   see   Field   5D 

W88-00735 


CATION-EXCHANGE  PRETREATMENT 

STUDD2S  FOR  LAVERKIN  SPRINGS, 

Bureau  of  Reclamation,  Denver,  CO.  Applied  Sci- 
ences Branch. 

For  primary  bibliographic  entry  see  Field  3A. 
W88-00777 


DESIGN,  CONSTRUCTION  AND  OPERATION 
OF  LENOX  WATER  TREATMENT  PLANT 
LENOX,  MASSACHUSETTS,  U.SA:  PROJECT 
SUMMARY, 

Krofta  Engineering  Corp.,  Lenox,  MA. 

M.  Krofta,  and  L.  K.  Wang. 

Available  from  the  National  Technical  Information 

Service,  Springfield,  VA  22161,  as  PB83-171264. 

Price  codes:  A03  in  paper  copy,  A01  in  microfiche. 

Technical  Report  No  KEC/01-83/1,  January  19 

1983.  38  p,  1  fig,  4  tab,  15  exhibits. 

Descriptors:  'Water  treatment,  'Chemical  treat- 
ment, 'Flotation,  'Performance  evaluation,  'Floc- 
culation,  Separation  techniques,  Design  criteria, 
Water  treatment  facilities,  Disinfection,  Chemical 
precipitation,  Filtration,  Clarification. 
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Field  5— WATER  QUALITY  MANAGEMENT  AND  PROTECTION 


Group  5F — Water  Treatment  and  Quality  Alteration 


The  heart  of  the  Lenox  Water  Treatment  Plant  is 
the  SANDFLOAT  package  plant  consisting  of 
chemical  feeding,  flocculation,  dissolved  air  flota- 
tion, and  automatic  backwash  filtration.  The  plant 
was  designed  in  October  1981  and  constructed  in 
May  1982  by  Krofta  Engineering  Corporation.  In 
this  report,  the  Lenox  water  resources  system, 
water  quality,  SANDFLOAT  plant  design  and 
construction  are  introduced,  and  the  start-up  and 
operational  data  from  May  21,  1982  to  January  9, 
1983  are  summarized.  The  newly  developed 
SANDFLOAT  plant  is  the  first  full-scale  potable 
flotation  plant  ever  built  in  America.  The  only 
difference  between  the  SANDFLOAT  Plant  and  a 
conventional  water  treatment  plant  is  the  clarifiers 
used  for  separation  of  alum  floes  (or  alum-polymer 
floes)  from  the  flocculation  water.  The  SAND- 
FLOAT plant  uses  dissolved  air  flotation  clarifier 
(with  up  to  only  5.5  minutes  detention  time)  in 
comparison  with  a  conventional  plant  using  sedi- 
mentation clarifier  (with  2-3  hr  detention  time). 
Based  on  the  operational  data  generated  so  far,  the 
SANDFLOAT  package  plant  has  been  proven  to 
be  a  feasible  system  for  water  purification.  The 
system  is  economically  feasible  for  adoption  by 
small  communities.  (See  also  W88-00853)  (Geiger- 
PTT) 
W88-00852 

DESIGN,  CONSTRUCTION  AND  OPERATION 
OF  LENOX  WATER  TREATMENT  PLANT, 
LENOX,  MASSACHUSETTS,  U.S.A:  PROJECT 
DOCUMENTATION,  PART  1, 

Krofta  Engineering  Corp.,  Lenox,  MA. 

M.  Krofta,  and  L.  K.  Wang. 

Available  from  the  National  Technical  Information 

Service,  Springfield,  VA  22161,  as  PB83-164731. 

Price  codes:  A15  in  paper  copy,  A01  in  microfiche. 

Technical  Report  KEC/01-83/3,  January  26,  1983. 

330  p,  225  tab,  17  ref,  19  append. 

Descriptors:  *Performance  evaluation,  *Water 
treatment,  'Water  treatment  facilities,  "Chemical 
treatment,  'Flotation,  Water  supply,  Design  crite- 
ria, Filtration,  Coliforms,  Organic  compounds,  Po- 
table water,  Drinking  water,  Turbidity,  Color. 

This  report  is  one  of  three  documents  presenting 
important  engineering  data  for  the  Lenox  Water 
Treatment  plant  from  May  21,  1982  (its  start-up 
day)  to  January  12,  1983.  The  Lenox  Water  Treat- 
ment PLant  is  the  first  full-scale  (1  MGD)  potable 
flotation  plant  built  in  America.  The  treatment 
plant  consists  of  chemical  flocculation,  dissolved 
air  flotation  and  automatic  backwash  filtration.  It 
has  been  serving  about  6500  residents  in  the  Town 
of  Lenox,  Massachusetts  since  July  1982.  The  plant 
effluent  has  always  met  the  U.S.  Environmental 
Protection  Agency  Drinking  Water  Standards  for 
turbidity,  pH,  and  color.  This  technical  report 
fully  documents:  the  daily,  weekly,  and  monthly 
operational  data;  chemical  treatment  data;  removal 
data  on  total  coliforms,  volatile  organics,  turbidity, 
and  color;  down  time  records;  sludge  generation 
and  characteristics;  important  analytical  proce- 
dures; plant  operational  procedures;  important  cor- 
respondence and  communications;  and  the  present 
U.  S.  Environmental  Protection  Agency  and  Mas- 
sachusetts Drinking  Water  Standards.  (See  also 
W88-00852)  (Geiger-PTT) 
W88-00853 


decade  (1981-1990)  by  the  United  Nations  General 
Assembly  as  the  International  Drinking  Water  and 
Sanitation  Decade.  International  organizations  and 
other  external  support  agencies  were  requested  to 
identify  their  cooperation  with  developing  coun- 
tries in  planning,  conducting,  and  monitoring 
water  supply  and  sanitation  programs.  The  pur- 
pose of  this  report  is  to  present  the  baseline  data 
for  the  beginning  of  the  decade.  Progress  will  be 
assessed  by  comparing  information  at  the  end  of 
the  decade  with  the  data  in  this  report.  The  data 
are  presented  by  region,  mainly  Africa,  the  Ameri- 
cas, Southeast  Asia,  Europe,  Eastern  Mediterrane- 
an, and  the  Western  Pacific,  and  a  global  summary 
is  provided.  Each  of  the  summaries  contains  data 
on  the  level  of  water  and  sanitation  service,  indica- 
tors of  needs  for  improving  services,  goals  for 
improving  services,  population  coverages,  staffing 
requirements  for  improved  services,  and  con- 
straints expected  to  impair  the  achievement  of  pro- 
jected goals.  Conclusions  drawn  include  the  neces- 
sity of  doubling  water  supply  and  sanitary  disposal 
services  in  some  areas  and  that  funding  and  trained 
personnel  are  the  major  constraints  to  achieving 
the  goals  of  the  program.  (Halterman-PTT) 
W88-00878 

PROCESS  DYNAMICS,  CONTROL  AND  PRO- 
TECTION, 

B.  Roffel,  and  J.  E.  Rijnsdorp. 

Ann  Arbor  Science,  Ann  Arbor,  MI.  1982.  415  p. 

Descriptors:  'Water  treatment,  'Wastewater  treat- 
ment, 'Process  control,  'Control  systems,  Model 
studies,  Mathematical  studies,  Water  level,  Flow 
control,  Valves,  Heat  transfer,  Cooling  water,  Bio- 
logical wastewater  treatment,  Activated  sludge 
process,  Distillation,  Fate  of  pollutants,  Tubular 
flow,  Catalysts,  Quality  control,  Hydraulics,  Dif- 
ferential equations,  Protection,  Hydrodynamics. 

This  approach  to  control  theory  uses  generally 
known  and  used  mathematical  approaches  to  proc- 
ess dynamics  rather  than  specialized  mathematical 
techniques  such  as  the  Laplace  transform.  Straight- 
forward operational  notations  (linked  to  linear  dif- 
ferential equations)  and  physical  interpretation  of 
mathematical  results  are  featured.  Categories  dis- 
cussed are  process  modeling,  distributed  systems, 
approximation  of  the  solution  of  partial  differential 
equations,  control  quality,  development  of  control 
systems,  and  process  protection.  Specific  topics 
related  to  water  and  wastewater  include  level  con- 
trol, valves  and  pipelines  (flow  control),  heat  trans- 
fer control,  control  of  continuous  flow  reactors, 
control  of  biological  reactors,  distillation,  heat  ex- 
change, river  pollution,  tubular  flow  bioreactors, 
and  control  quality.  (Cassar-PTT) 
W88-00880 

5G.  Water  Quality  Control 

LARGE  DATA  BASES  AND  REGIONAL 
GROUND- WATER  QUALITY  ASSESSMENTS  - 
AN  IOWA  CASE  STUDY, 

Iowa  Univ.,  Iowa  City.  Dept.  of  Geography. 
For  primary  bibliographic  entry  see  Field  7C. 
W88-00015 


•Aquifer  remediation,  'Aquifer  management, 
•Model  studies,  'Data  interpretation,  Mathemati- 
cal equations,  Parameter  estimation,  Simulation, 
Design  standards,  Design  criteria,  Water  quality. 

Optimization  models  for  groundwater  quality  man- 
agement  give   no   assurance   that    water   quality 
standards  will  be  met.  This  is  in  part  because  they 
ignore  errors  in  hydraulic  heads,  flows,  and  solute 
concentrations  due  to  flow  and  transport  model 
parameter  uncertainty.  Parameter  estimation  and 
estimate  uncertainties  were  explicitly  incorporated 
into  a  model  for  the  optimal  design  of  an  aquifer 
remediation  scheme.   Parameter   uncertainty   was 
incorporated    into    the    decision-making    process. 
The  objective  is  to  identify  the  best  remediation 
strategies    (well    site    selection    and    pumping-re- 
charge  rates)  so  that  water  quality  standards  would 
be  met  at  a  specified  reliability  level.  The  proce- 
dure couples  three  methods:  (1)  a  finite  element 
flow   and   transport   simulation   model   combined 
with  nonlinear  least  squares  multiple  regression  for 
simultaneous  flow  and  transport  parameter  estima- 
tion; (2)  first-order  first-  and  second-moment  analy- 
sis to  transfer  the  information  about  the  effects  of 
parameter  uncertainty  to  the  management  model; 
and  (3)  nonlinear  chance-constrained  stochastic  op- 
timization combined  with  flow  and  transport  simu- 
lation for  optimal  decision-making.  This  joint  ap- 
proach enables  one  to  estimate  the  unknown  aqui- 
fer parameters,   quantify  the  uncertainty  of  the 
parameter  estimates,  simulate  flow  and  transport 
responses,  and  automatically  account  for  parame- 
ter  uncertainty    in   the   decision-making   process 
through  the  simulation  management  model.  Results 
show  that  remediation  requirements  can  increase 
dramatically  due  to  parameter  uncertainty.  Risk- 
averse  design  solutions  automatically  provide  in- 
surance by  'overdesigning'  the  strategy  relative  to 
the  risk-neutral  case.  The  approach  is  fairly  general 
and  is  applicable  to  a  variety  of  groundwater  man- 
agement problems.  The  influence  on  design  solu- 
tions of  the  reliability  level  and  verification  of  the 
underlying  statistical  assumptions  of  the  first-order 
analysis  were  explored  in  a  sensitivity  study  and 
2000  Monte  Carlo  simulations,  respectively.  (Au- 
thor's abstract) 
W88-00028 


INTERNATIONAL  DRINKING  WATER 
SUPPLY  AND  SANITATION  DECADE: 
REVIEW  OF  NATIONAL  BASELINE  DATA  (AS 
AT  31  DECEMBER  1980). 

World  Health  Organization,  Geneva  (Switzer- 
land). 

WHO  Offset  Publication  No.  85,  1984.  169  p,  13 
fig,  63  tab,  append. 

Descriptors:  'Water  quality,  'Water  supply, 
•Water  pollution  effects,  'Sanitation,  'Water  re- 
quirements, 'Baseline  studies,  'Sanitary 
wastewater,  Africa,  Americas,  Southeast  Asia, 
Europe,  Eastern  Mediterranean,  Western  Pacific. 

Widespread  concern  to  insure  water  and  sanitary 
disposal  for  communities,  households,  and  individ- 
uals all  over  the  world,  especially  in  developing 
countries,   led   to  the  designation   of  the  current 


IRRIGATION  CONTROL  IN  THE  PRESENCE 
OF  SALINITY:  EXTENDED  LINEAR  QUAD- 
RATIC APPROACH, 

Massachusetts  Inst,  of  Tech.,  Cambridge.  Dept.  of 

Civil  Engineering. 

For  primary  bibliographic  entry  see  Field  3C. 

W88-00027 


OPTIMAL  GROUNDWATER  QUALITY  MAN- 
AGEMENT UNDER  PARAMETER  UNCER- 
TAINTY, 

Geological  Survey,  Menlo  Park,  CA.  Water  Re- 
sources Div. 

B.  J.  Wagner,  and  S.  M.  Gorelick. 
Water  Resources  Research  WRERAQ,  Vol.  23, 
No.  7,  p  1162-1174,  July  1987.  8  fig,  5  tab,  43  ref. 

Descriptors:  'Water  quality  control,  'Water  qual- 
ity    management,     'Groundwater     management, 


LEGAL  AND  INSTITUTIONAL  CONSIDER- 
ATIONS EN  WATER  REUSE, 

Denver  Research  Inst.,  CO.  Industrial  Economics 

Div. 

L.  C.  Lohman. 

In:  Water  Reuse,  Ann  Arbor  Science,  Ann  Arbor, 

MI,  1982.  p  31-54,  16  ref. 

Descriptors:  'Water  reuse,  'Wastewater  treatment, 
•Water  law,  Waste  management,  Waste  recovery, 
Wastewater,  Wastewater  management, 

Wastewater  renovation,  Legal  aspects,  Regula- 
tions, State  jurisdiction,  Water  rights. 

The  hydrologic  connection  of  water  within  a  river 
basin  can  involve  states,  regions,  and  even  the 
nation  as  the  water  flow  crosses  state  or  natural 
boundaries.  A  clear  understanding  of  this  concept 
is  necessary  before  one  can  properly  envisage  the 
legal  and  institutional  factors  that  shape  any  delib- 
erate reuse  of  water  in  the  United  States.  This 
paper  focuses  on  the  legal  and  institutional  consid- 
erations that  affect  a  planned  reuse  of  water  The 
legal  factors  generally  flow  downward  from  feder- 
al to  state,  region  or  town.  Elements  of  federal 
control  include  the  National  Water  Pollution  Con- 
trol Act,  the  National  Pollution  Discharge  Elimi- 
nation System  permits,  the  National  Environmen- 
tal Policy  Act,  and  the  Safe  Drinking  Water  Act. 
Many  states  oversee  all  aspects  of  wastewater 
treatment,  reclamation,  and  permissible  reuse.  The 
technical  difficulty  of  distinguishing  legal  from  in- 
stitutional considerations  is  discussed.  Also  dis- 
cussed is  the  fact  that  the  matter  is  further  compli- 
cated by  the  ubiquitous  nature  of  the  legal,  person- 
al, political  and  social  factors  influencing  institu- 
tional activity,  which  precludes  precise,  empirical 
analysis.  (See  also  W88-00164)  (Halterman-PTT) 
W 88-00 166 


122 


INFLUENCE  OF  SOCIAL  FACTORS  ON 
PUBLIC  ACCEPTANCE  OF  RENOVATED 
WASTEWATER, 

California  Univ.,  Irvine.  Program  in  Social  Ecolo- 
gy 

For  primary  bibliographic  entry  see  Field  6D 
W88-00167 


FEDERAL  INCENTIVES  AND  REQUIRE- 
MENTS INFLUENCING  WASTEWATER 
REUSE 

Environmental   Protection   Agency,   Washington, 

DC.  Office  of  Water  Program  Operations. 

R.  E.  Thomas. 

IN:  Water  Reuse,  Ann  Arbor  Science,  Ann  Arbor 

MI,  1982.  p  75-86,  13  ref. 

Descriptors:  'Water  reuse,  'Wastewater  treatment, 
'Waste  management,  Wastewater,  Wastewater  irri- 
gation. Wastewater  farming,  Wastewater  renova- 
ion.  Legal  aspects,  Water  law. 

Wastewater  reuse  is  an  issue  that  is  continually 
trowing  in  importance.  This  paper  presents  an 
>yerview  of  guidelines  applicable  to  reuse  of  mu- 
licipal  wastewaters  as  mandated  by  recent  federal 
aw,  and  the  U.S.  Environmental  Protection  Agen- 
y's  extension  of  this  mandate  into  federal  guid- 
iice  for  management  of  the  EPA  Construction 
Jrants  program.  Historically,  the  earliest  legisla- 
ion  did  nothing  to  encourage  wastewater  reuse. 
"he  Federal  Water  Pollution  Control  Act  of  1956 
ras,  however,  the  turning  point.  It  contained  a 
wdest  construction  grants  program  which  includ- 
d  support  for  research  and  development  of  new 
xhnologies.  Recent  research  and  demonstration 
rejects  are  rapidly  advancing  the  knowledge  68 
sose  of  wastewaters  in  agriculture,  silviculture 
nd  aquaculture.  Finally,  the  EPA  has  issued  a 
aies  of  guidance  documents  to  encourage  proven 
nd  developing  wastewater  management  technol- 
gies  which  mclude  reuse.  (See  also  W88-00137) 
lalterman-PTT) 
/88-O0168 


WATER  QUALITY  MANAGEMENT  AND  PROTECTION— Field  5 

Water  Quality  Control— Group  5G 


NVTRONMENTAL  POLLUTION  AND  CON- 

Hke  Univ.,   Durham,   NC.   Dept.   of  Civil  and 

nvironmental  Engineering. 

Dr  primary  bibliographic  entry  see  Field  5B 

'88-00330 


ONPOINT  SOURCE  WATER  POLLUTION 

uke  Univ.,   Durham,   NC.   Dept.   of  Civil   and 

nvironmental  Engineering. 

Dr  primary  bibliographic  entry  see  Field  5B 

88-00336 


AZARDOUS  WASTE, 

uke  Univ.,   Durham,   NC.   Dept.   of  Civil   and 

lvironmental  Engineering. 

>r  primary  bibliographic  entry  see  Field  5B 

88-00338 


K^SSF  EFFECTS  OF  COAL  MINING 
TO  RELATED  ENERGY  DEVELOPMENT  ON 
JLATIC  ENVIRONMENTAL  QUALITY  IN 
O.  UPPER  COLORADO  BASIN, 

ah  Water  Research  Lab.,  Logan. 

■r  primary  bibliographic  entry  see  Field  4C. 

88-00356 


!E  OF  HYDROELECTRIC  DAMS  TO  CON- 

r?VJ^ORATION    AND    SALINITY    IN 
IE  COLORADO  RIVER  SYSTEM, 

vada  Univ.,  Las  Vegas. 

LPxnf7  bibliographic  entry  see  Field  3B. 

FECTSOF  IMPROVEMENTS  ON  SALINITY 
THE  COLORADO  RTVER, 

vada  Univ.,  Las  Vegas. 

18-00360^  b,bliograPmc   entrv   **  F'eld   6G. 


NATURAL  SALINITY  REMOVAL  IN  MAIN- 
STEM  RESERVOIR:  MECHANISMS  OCCUR- 
RENCE,  AND  WATER  RESOURCES  IMPACTS, 

Utah  Water  Research  Lab.,  Logan. 

W88<K)362y  bibliographic  entrv  see  Field  2K. 


ARTIFICIAL  WIND  POWERED  CIRCULA- 
TION OF  HIGH  MOUNTAIN  LAKES  OF  Tuk 
UINTAS, 

Wasatch-Cache  National  Forest,  Salt  Lake  City, 

For  primary  bibliographic  entry  see  Field  81. 

W88-00367 


MAINTAINING  SAFE  WATER  SUPPLTES, 

M.  N.  Sara.  ' 

IN:  Ground  Water  82:  Programme  and  Extended 
Abstracts,  1982.  p  60-71,  2  fig,  6  tab,  3  ref. 

Descriptors:  "Water  qaulity  control,  *Wells, 
Public  health,  Diseases,  Pathogens,  Fate  of  pollut- 
ants, Rural  areas,  Water  supply. 

Wells  must  be  protected  from  pollution  by  pre- 
venting surface  water  from  entering  certain  places- 
the  top  of  the  well,  the  well  below  ground  level 
and  the  space  between  the  well  casing  and  the  soil 
around  it.  This  can  be  accomplished  by  extending 
the  casing  or  sieve  20  to  80  cm  above  ground  level 
by  building  up  the  ground  around  the  well  so  it 
slopes  from  the  well  in  all  directions,  and  by  seal- 
ing around  the  well  casing  with  cement.  Other 
helpful  measures  include  a  sanitary  well  seal  a 
diversion  ditch  15  m  uphill  from  the  well  and 
keeping  livestock  at  least  30  m  distant.  (See  also 
W88-00373)  (Cassar-PTT) 
W88-00394 


EFFECTIVENESS  OF  A  EUROPEAN  SURFACE 
WATER  TREATMENT  SYSTEM,  ESPECIALLY 
IN  REMOVAL  OF  ORGANICS, 

For  primary  bibliographic  entry  see  Field  5F 
W88-00455 


RAFT  RTVER  MONITOR  WELL  POTENTIO- 
METRIC  HEAD  RESPONSES  AND  WATER 
QUALITY  AS  RELATED  TO  THE  CONCEPTU- 
AL GROUND- WATER  FLOW  SYSTEM, 

EG  and  G  Idaho,  Inc.,  Idaho  Falls. 

For  primary  bibliographic  entry  see  Field  4B 

W88-00473 


COMBUSTION  OF  OIL  ON  WATER:  AN  EX- 
PERIMENTAL PROGRAM, 

Battelle  Pacific  Northwest  Labs.,  Richland,  WA 
W.  Wakamiya,  S.  E.  Petty,  A.  Boiarski,  and  A. 
Putnam. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  DE82-014598. 
Price  codes:  A05  in  paper  copy,  A01  in  microfiche 
DOE/NBM/1002,  February  1982.  102  p,  16  fig,  10 
tab,  24  ref,  4  append. 

Descriptors:  'Water  quality  control,  *Oil  spills, 
•Burning,  *Cleanup  operations,  Cold  regions,  Oil, 
Evaporation,  Oily  water. 

Nine  oils  commonly  transported  on  major  water- 
ways were  burned  on  water  under  warm  weather 
conditions  (30  C)  and  cold  weather  conditions  (0- 
10  C).  On  the  average,  90%  of  each  oil  sampled 
burned.  The  surface  temperature  of  the  oils  re- 
mained relatively  constant  at  220  C  throughout  the 
fire.  This  indicates  an  equilibrium  flash  vaporiza- 
tion mechanism.  Combustion  ceased  when  the 
energy  passing  the  oil/water  interface  approximat- 
ed the  energy  radiated  from  the  flame  back  to 
surface  of  the  oil  slick.  This  occurred  when  the 
thickness  of  the  oil  layer  became  less  than  3  mm. 
Adding  heat  to  the  oil  did  not  significantly  increase 
the  burning  rates.  However,  it  did  improve  ease  of 
ignition.  The  heavier  oils,  diesel  and  Bunker  V  fuel 
oils,  did  not  burn  without  the  addition  of  gasoline, 
wood  chips,  or  methanol.  The  proportion  of  oil 
burned  was  significantly  higher  than  the  35-72% 
predicted  by  the  Thompson  oil-burning  model. 
Distillation   was   not   a   factor  in   combustion   of 


crude  oils  as  evidenced  by  the  constant  220  C 
surface  temperature  and  the  presence  of  light  ends 
in  the  oil  residual.  Burning  rates  were  less  at  cold 
temperatures.  (Cassar-PTT) 
W88-O0486 


METHOD  AND  APPARATUS  FOR  TREATING 
THE  SURFACE  OF  A  BODY  OF  LIQUID, 

Solmat  Systems  Ltd.,  Yavne  (Israel). 

N.  Lahav. 

U.S.  Patent  No.  4,455,226;  June  19,  1984.  6  p,  2  fig 

Official  Gazette  of  the  United  States  Patent  Office 

Vol  1043,  No  3,  p  1143,  June  19,  1984. 

Descriptors:  'Patents,  *Solar  energy,  'Evapora- 
tion, *Oil,  *Surfactants,  'Ponda,  'Surface  water 
Solar  radiation,  Marine  climates,  Particulate 
matter,  Cleaning,  Waves. 

Oil  is  applied  to  a  body  of  water,  or  solar  pond,  to 
reduce  evaporation,  inhibit  wave  formation,  and 
clean  dust  and  other  particles  from  the  surface  Oil 
treatment  equipment  includes  wind-activated  noz- 
zles for  applying  the  oil  at  an  upwind  peripheral 
location,  a  trough  for  collecting  it  at  a  downwind 
peripheral  location,  a  filter  for  purifying  the  col- 
lected oil,  color  and  spreadability  sensors  for  exam- 
ining it,  and  a  device  for  controlling  the  quality  of 
the  collected  oil  in  accordance  with  the  sensor 
output.  A  pump  and  pipe  recirculate  the  treated  oil 
Acor^f  tr°Ugb  t0  the  nozzels-  (Cremmins- 
W88-00496 


POND  WITH  FILTERED  WATER, 

Komarom  Megyai  Tanacsi  Tervezo  Iroda,  Eszter- 

gom  (Hungary). 

For  primary  bibliographic  entry  see  Field  5F 

W88-00501 


MARINE  CmCULATOR, 

M.  A.  Liscio. 

U.S.  Patent  No.  4,439,060;  March  27,  1984.  5  p  3 
fig.  Official  Gazette  of  the  United  States  Patent 
Office,  Vol  1040,  No  4,  p  1577-1578,  March  27, 

Descriptors:  'Patents,  *Ice-water  interfaces,  *Ice 
formation,  *Water  circulation,  'Freezing,  'Bottom 
water,  'Water  currents,  Surface  water,  Marine  en- 
vironment, Bottom  currents,  Docks,  Damage  Oil 
slicks,  Aeration. 

A  marine  circulator  directs  warmer  lake,  pond,  or 
river  bottom  water  upward  toward  colder  surface 
water  to  prevent  ice  from  forming  during  freezing 
weather.  The  housing  of  the  circulator  is  open  at 
the  top  and  closed  at  the  bottom  with  either  ta- 
pered or  rounded  bottom  edges  so  that  when  it  is 
submerged  the  container  will  assume  an  inclined 
position  resting  upon  a  portion  of  the  tapered  or 
rounded  edge.  Openings  are  formed  around  the 
circumference  of  the  housing  above  and  in  the 
proximity  to  the  tapered  or  rounded  area  to  permit 
water  to  be  drawn  into  the  housing  by  a  motor 
which  rotates  a  fan  or  propeller  blade.  The  housing 
bottom  is  provided  with  a  flat  area  to  permit  it  to 
assume  a  vertical  position  for  either  use  or  storage. 
The  marine  circulator  propels  or  moves  water  so 
as  to  push  debris  or  oil  slicks.  It  may  also  be 
disposed  at  the  bottom  of  a  body  of  water  to 
circulate  it  without  disturbing  the  bottom  or  suck- 
ing up  bottom  materials.  The  device  may  also  be 
used  for  aerating  water  to  encourage  marine 
growth  or  for  circulating  it  to  prevent  the  growth 
of  marine  life.  (Cremmins- AEPCO) 
W88-00502 


METHOD  OF  STORING  LOGS, 

British  Columbia  Research  Council,   Vancouver. 
For  primary  bibliographic  entry  see  Field  6 
W88-O0507 


MOISTURE     IMPERVTENT     BARRIER     AND 

METHOD  FOR  MAKING  SAME, 

L.  A.  Crawford. 

U.S.  Patent  No.  4,615,809;  October  7,  1986.  6  p,  3 
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Field  5— WATER  QUALITY  MANAGEMENT  AND  PROTECTION 


Group  5G— Water  Quality  Control 

fig  1 1  tab,  1  ref.  Official  Gazette  of  the  United 
States  Patent  Office,  Vol  1071,  No  1,  p  272-273, 
October  7,  1986. 

Descriptors:  'Patents,  'Moisture,  'Barriers,  'Im- 
pervious boundaries,  'Waterproofing,  'Water  pol- 
lution control,  'Water  pollution  prevention,  'Im- 
pendent barriers,  Permeability,  Bentonite,  Seepage 
control,  Leaching. 

This  moisture  impervient  barrier  prevents  the  seep- 
age of  water  and  the  leaching  of  contaminants 
from  ponds,  reservoirs,  dams,  municipal  and  indus- 
trial waste  lagoons,  and  burial  sites.  The  barrier 
comprises  a  flexible  base  sheet,  containing  an  upper 
surface,  a  lower  surface  and  a  longitudinial  axis, 
and  is  constructed  of  material  which  is  gas  permea- 
ble in  any  direction  within  the  plane  defined  by  the 
base  sheet  member  so  as  to  permit  gas  escape.  The 
barrier  also  contains  a  layer  of  water  swellable 
bentonite  resting  on  the  base  sheet,  an  elongated 
flexible  top  sheet  resting  on  this  layer,  and  a  secur- 
ing means  comprising  thread  stitches  extending 
through  the  base  sheet,  the  bentonite,  and  the  top 
sheet.  The  stitches  divide  the  spaced  base  and  top 
sheet  members  into  a  quilted  pattern  forming  four 
sided  compartments,  each  containing  a  portion  of 
bentonite.  (Cremmins-AEPCO) 
W88-O0509 


BILGE  SYSTEM, 

Texas  Oil  Spill  Control,  Inc.,  Conroe. 
T  R.  Rymal.  «„„„., 

U.S.  Patent  No.  4,492,630;  January  8,  1985.  4  p,  1 
fig  Official  Gazette  of  the  United  States  Patent 
Office,  Vol  1050,  No  2,  p  647,  January  8,  1985. 

Descriptors:  'Wastewater  treatment,  'Water  pollu- 
tion control,  'Patents,  'Separation  techniques, 
'Bilge,  'Oily  water,  'Water  tanks,  Pumps, 
Vacuum  filtration,  Baffles,  Hydrocarbons,  Float- 
ing, Vacuum  pumps,  Portable  equipment. 

This  portable  oil/water  separator  and  pump  system 
can  be  used  to  collect  hydrocarbons  from  a  body 
of  water  such  as  a  bilge.  The  separator  includes  a 
housing  forming  a  pair  of  tanks  connected  by  a 
passageway.  The  oil/water  mixture  inlet  directs 
the  liquid  into  one  tank  which  is  connected  be- 
tween its  ends  to  the  passageway.  The  connection 
may  include,  for  example,  a  pair  of  check  valves  to 
allow  the  flow  of  liquid  into  the  passageway,  but 
not  from  the  passageways  back  into  the  first  tank. 
Baffles  are  mounted  in  the  passageway  to  separate 
oil  and  water  before  it  flows  into  the  middle  of  the 
second  tank.  An  oil  outlet  is  connected  to  the  top 
portion  and  an  overflow  water  outlet  is  connected 
to  the  bottom  portion  of  the  second  tank.  The  inlet 
of  the  oil/water  separator  is  connected  to  the 
pump  which  has  a  hose,  or  other  suitable  appara- 
tus, to  connect  it  to  the  oil/water  mixture.  The 
apparatus  can  be  manufactured  in  miniature  to 
permit  portability.  (Cremmins-AEPCO) 
W88-00513 


UNDERGROUND  LEACHATE  BARRIER  AND 
METHOD  OF  MAKING  SAME, 

For  primary  bibliographic  entry  see  Field  5E. 
W88-00514 


contaminated  material  and/or  undesirable  chemi- 
cals. The  area  is  tested  to  determine  the  boundaries 
of  the  contamination,  and  closely  spaced  perforat- 
ed pipes  are  inserted  around  and  into  the  soil 
below  the  contaminated  area.  A  flushing  fluid 
under  positive  pressure  is  circulated  into  the  pipes 
around  the  contaminated  area,  while  simultaneous- 
ly under  negative  pressure  removing  the  fluid  con- 
taining contaminants  from  the  pipe.  The  decon- 
taminated flushing  fluid  is  injected  back  into  the 
soil  under  the  positive  pressure  to  maintain  the 
closed  fluid  circulating  system.  (Cremmins- 
AEPCO) 
W88-00522 


PORTABLE  METHOD  FOR  DECONTAMINA- 
TION, 

KBI  Corp.,  Findlay,  OH. 

J.  L.  Kirt,  and  R.  J.  Ohneck. 

U.S.  Patent  No.  4,435,292;  March  6,  1984.  8  p,  3 

fig   Official  Gazette  of  the  United  States  Patent 

Office,  Vol   1040,  No  1,  p  283,  March  6,   1984. 

Descriptors:  'Patents,  'Decontamination,  'Clean- 
up, 'Soil  contamination,  'Groundwater  pollution, 
•Pipes,  'Water  pollution  control,  Fluid,  Flushing, 
Soil  treatment,  Wells. 

Soils,  ground  and  groundwater  contaminated  by 
spills  are  decontaminated  using  a  closed  or  self- 
contained  and  therefore  reversible  apparatus.  The 
contaminant  is  contained  and  confined  within  a 
given  area.  Small  amounts  of  flushing  or  treating 
fluid  are  used  to  remove  the  contaminants,  thus 
Obviating  the  need  to  dispose  of  large  volumes  of 


SURFACE-ACTIVATED  COMPOSITIONS  AND 
METHOD  FOR  DISPERSING  OIL  SLICKS, 

Cosen  Technology,  Inc.,  Dallas,  TX. 

A.  Lepain,  and  A.  G.  R.  Charlier. 

U.S.  Patent  No.  4,469,603;  September  4,  1984.  6  p, 

4  tab.  Official  Gazette  of  the  United  States  Patent 

Office,  Vol  1046,  No  1,  p  281,  September  4,  1984. 

Descriptors:  'Patents,  'Dispersants,  'Surfactants, 
•Cleanup  operations,  'Oil  slicks,  'Water  pollution 
control,  'Seawater,  Oil  spills,  Water  pollution 
sources,  Solvents,  Oil,  Oily  water,  Oil  pollution, 
Fatty  acids,  Spraying. 

Oil  slicks  on  seawater  are  treated  and  dispersed  by 
spraying  a  surface-active  composition.  The  compo- 
sition consists  essentially  of  about  70  to  75  weight 
percent  of  a  blend  of  oleic  acid  sorbitan  monoester, 
a  polyethylene  oxide  adduct  of  oleic  acid  sorbitan 
monoester  and  a  75%  aqueous  solution  of 
di(ethylhexyl)sulfosuccinate  sodium  salt.  The 
weight  percentage  of  the  salt,  based  on  dry  salt  and 
dry  blend,  is  from  35  to  40%  and  the  weight  ratio 
of  oleic  acid  sorbitan  monoester  to  its  polyethylene 
oxide  adduct  is  about  55:45.  The  blend  has  a  hy- 
drophilic-lipophilic  balance  from  about  9  to  about 
10.5  and  from  about  30  to  25  weight  percent  of  a 
hydrocarbon  free  solvent  mixture  of  water  and  a 
monoalkylether  of  a  glycol,  diethylene  glycol, 
monopropylene  glycol  and  dipropylene  glycol. 
The  alkyl  radical  contains  from  1  to  4  carbon 
atoms,  the  total  amount  of  water  in  the  composi- 
tion is  20  to  27.5  weight  percent,  and  the  composi- 
tion has  a  viscosity  or  from  about  475  to  575 
centistokes  at  -10  C.  (Cremmins-AEPCO) 
W88-00523 

APPARATUS  FOR  EQUALIZATION  OF  OVER- 
FLOW WATER  AND  URBAN  RUNOFF  IN  RE- 
CEIVING BODIES  OF  WATER, 

Munters  Corp.,  Fort  Myers,  FL. 

K.  R.  Dunkers. 

U.S.  Patent  No.  4,377,477;  March  22,  1983.  7  p,  4 

fig    Official  Gazette  of  the  United  States  Patent 

Office,  Vol  1028,  No  4,  p  831,  March  22,  1983. 

Descriptors:  'Patents,  'Equalizing  basins,  'Over- 
flow, 'Water  pollution  treatment,  'Lake  basins, 
•Urban  runoff,  *Water  tanks,  Storm  runoff,  Flow 
control,  Pressure  distribution,  Stormwater,  Water 
pollution  sources,  Pumps. 

Overflow  water  and  urban  runoff  are  equalized  in 
a  lake  or  other  receiving  body  of  water  using  a 
series  of  compartments.  Each  compartment  is 
formed  by  walls  placed  in  the  water  substantially 
from  its  surface  to  its  bottom.  The  compartments 
are  in  communication  with  each  other  in  sequence. 
The  first  compartment  is  connected  to  an  inlet  for 
overflow  water  or  urban  runoff,  and  the  last  com- 
partment is  in  communication  with  the  surround- 
ing water.  The  first  compartment  is  suitably  made 
so  that  it  can  serve  as  a  separation  area  for  oil  and 
scum,  and  has  a  pump  for  taking  water  from  it  to  a 
treatment  plant,  from  which  the  treated  water  is 
led  to  the  receiving  body  of  water  outside  the 
equalization  tank.  (Cremmins-AEPCO) 
W88-00524 

METHOD    OF    REMOVING    WATER    FROM 
EARTHEN  PITS,  ^ 

S  and  A  Oil  Field  Service,  Inc.,  Fort  Cobb,  OK.. 
S.  C.  Horn,  and  A.  A.  Mogg. 

U  S.  Patent  No.  4,449,849;  May  22,  1984.  6  p,  6  fig. 
Official  Gazette  of  the  United  States  Patent  Office, 


Vol  1042,  No  14,  p  1588,  May  22,  1984. 

Descriptors:  *Patents,  *Earth-water  interfaces, 
•Evacation,  'Spraying,  'Evaporation,  'Pumping, 
•Drilling  fluids,  Pumps,  Nozzles,  Oil  recovery,  Oil 
wells,  Gas  wells,  Earthen  pits. 

Water  is  removed  from  an  earthen  pit  by  placing 
spray  nozzles  around  the  periphery  of  the  pit.  The 
nozzles  are  directed  towards  the  center  of  the  pit, 
and  water  is  pumped  from  the  pit  through  the 
nozzles.  The  water  is  sprayed  towards  the  center 
of  the  pit  and  removed  by  evaporation.  Associated 
with  this  method  is  the  removal  of  an  earthen  pit 
containing  an  aqueous  well  drilling  fluid.  (Crem- 
mins-AEPCO) 
W88-00525 


FLUID  TRANSPORT  AND  PROCESSING 
SYSTEM, 

F.  W.  Kantor. 

U.S.  Patent  No.  4,618,421;  October  21,  1986.  26  p, 
4  fig  Official  Gazette  of  the  United  States  Patent 
Office,  Vol  1071,  No  3,  p  1199,  October  21,  1986. 

Descriptors:  *Patents,  *Water  pollution  control, 
•Fluid  flow,  *Water  conveyance,  *Water  trans- 
port, 'Conduits,  'Wastewater  treatment,  Thin 
walls,  Tubes,  Equilibrium,  Waste  disposal. 

Water  pollution  control  and  fresh  water  transport 
are  achieved  using  a  thin  wall  main  conduit  in  fluid 
equilibrium  on  or  near  the  bottom  of  a  body  of 
water.  Inlet  conduits  convey  liquids  into  the  main 
conduit  from  positions  spaced  along  an  artery, 
which  empties  into  a  larger  body  of  water.  A 
merge  system  couples  the  inlet  conduits  with  the 
main  conduit  to  feed  liquid  wastes  into  it.  A  pump 
augments  the  flow  of  liquid  waste  in  one  direction 
through  the  conduit  without  causing  substantial 
departure  from  said  pressure  equilibrium  for 
achieving  dynamic  stability  of  the  flow.  One  dis- 
posal arrangement  is  a  conventional  on-shore  proc- 
essing plant;  another  is  a  deep-water  disposal  site; 
and  a  third  is  a  floating  or  underwater  processing 
plant,  either  on  the  bottom  of  the  river,  ocean  or 
lake,  or  floating  on  the  surface  of  such  a  body  of 
water.  Alternatively,  the  wastes  can  be  processed 
in  transit  in  the  tubes.  (Cremmins-AEPCO) 
W88-00528 


BLOWOUT  RECOVERY  SYSTEM, 

T.  Miller. 

US  Patent  No.  4,382,716;  May  10,  1983.  11  p,  7 
fig  Official  Gazette  of  the  United  States  Patent 
Office,  Vol  1030,  No  2,  p  411-412,  May  10,  1983. 

Descriptors:  'Patents,  'Blowouts,  'Effluents,  'Un- 
derwater, 'Oil  wells,  'Oil  recovery,  Water  pollu- 
tion prevention,  'Water  pollution  control,  Buoyan- 
cy, Cleanup  operations,  Submergence,  Flotation, 
Water  tanks,  Separation  techniques,  Storage  tanks, 
Entrapment. 

Effluent  discharged  from  a  damaged  or  inoperative 
underwater  oil  well  is  entrapped  and  recovered  for 
processing  to  minimize  environmental  pollution.  A 
submergeable  vehicle  is  trailed  behind  and  towed 
by  a  surface  vessel,  which  has  buoyancy  adjust- 
ment means  to  raise  or  lower  the  vehicle  to  verti- 
cally position  it  with  respect  to  an  underwater 
blowout.  The  vehicle  includes  a  hollow  effluent 
entrapment  shell  of  generally  conical  configura- 
tion, which  is  open  at  the  bottom  and  is  positioned 
cap-like  over  an  underwater  well.  The  effluent 
entrapment  shell  is  connected  to  a  vertically  ex- 
tending main  spinal  tube,  which  communicates  or 
its  lower  end  with  the  upper  portion  of  the  intenoi 
of  the  shell  and  extends  vertically  with  radial  out 
flow  tubes.  Canted  brace  tubes  and  the  spinal  tub( 
are  connected  by  hose  to  floating  separation  equip 
ment  on  a  barge  or  the  like  on  the  surface  of  th< 
body  of  water  in  which  the  well  is  located.  Buoy 
ancy  tank  members  are  coaxially  mounted  on  an< 
around  the  spinal  tube,  the  radial  outflow  tubes 
and  the  canted  brace  tubes.  Air  lines  extending  t< 
the  surface  provide  compressed  air  to  the  buoyan 
cy  tanks  to  permit  the  expelling  of  the  water  in  th< 
tanks  through  outlet  openings  for  buoyancy 
(Cremmins-AEPCO) 
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CHROMIUM  VALENCY  RESPONSE  AND  EN- 
VIRONMENTAL FATE  IN  THREE-PHASE 
AQUATIC  MICROCOSMS, 

Connecticut  Univ.,  Storrs.  Inst,  of  Water  Re- 
sources. 

For  primary  bibliographic  entry  see  Field  5B. 
W88-O0547 


CHEMICAL  DISPERSANT  FOR  VISCOUS 
OILS, 

Exxon  Research  and  Engineering  Co.,  Florham 

Park,  NJ. 

G.  P.  Canevari. 

U.S.   Patent  No.  4,560,482;   December  24,    1985. 

Official  Gazette  of  the  United  States  Patent  Office, 

Vol  1061,  No  4,  p  1658,  December  24,  1985. 
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•Water  pollution  control,  Oil-spills,  Polymers,  Sur- 
factants, Viscosity,  Oil-water  interfaces. 

A  chemical  composition  disperses  oils  having  com- 
positions of  about  1,000  to  10,000  centipoise  in 
water.  The  composition  consists  essentially  of  a 
non-ionic  surfactant,  a  polymeric  agent  and  a  pe- 
troleum oil  in  a  ratio  whereby  the  composition  has 
a  sticky  gel-like  consistency  and  a  viscosity  of  at 
least  10%  of  the  viscosity  of  the  oil  to  be  dispersed. 
The  polymeric  agent  is  selected  from  the  group 
consisting  of  polyisobutylene,  ethylene-propylene 
copolymers,  polydimethyl  siloxane,  polypropylene 
oxide,  cispolyisoprene,  cis-polybutadiene  and  poly- 
styrene. The  surfactant  is  selected  from  polyox- 
yethylene  sorbitan  fatty  acids  esters.  (Cremmins- 
AEPCO) 
W88-00568 


METHOD  FOR  TREATING  THE  UPPER 
LAYER  OF  A  BODY  OF  WATER, 

A.  A.  Green,  and  R.  H.  Black. 
U.S.   Patent  No.  4,518,506;   May  21,    1985.   5  p. 
Official  Gazette  of  the  United  States  Patent  Office, 
Vol  1054,  No  3,  p  1270,  May  21,  1985. 

Descriptors:  *Patents,  *Oil  spills,  *Silicates, 
•Water  pollution  control,  'Bactericides,  Cleanup 
operations,  Oil  slicks,  Solvents,  Hydrogen  ion  con- 
centration, Plant  growth  substances,  Oil  pollution. 

The  upper  layer  of  a  body  of  water  is  treated, 
especially  to  remove  spilled  oil,  using  an  expanded 
silicate  aggregate  and  at  least  one  treating  agent. 
Sodium  silicate  is  impregnated  with  up  to  about 
95%  by  weight  of  one  or  more  bactericides.  The 
composition  floats  on  the  upper  layer  of  a  body  of 
water  until  chemical  and  physical  changes  occur. 
The  expanded  silicate  has  a  density  of  about  1.5  to 
30,  typically  from  about  1.7  to  about  5  pounds/cu 
ft.  Besides  removing  spilled  oil  the  composition 
can  also  be  used  to  change  the  pH  of  the  water  or 
to  control  plant  growth.  (Cremmins-AEPCO) 
W88-00569 


METHOD  FOR  TREATING  ODL  SLICKS, 

Labofina  S.A.,  Brussels  (Belgium). 

A.  Lepain,  and  R.  D.  Bronchart. 

U.S.  Patent  No.  4,623,468;  November  18,  1986.  5  p. 

Official  Gazette  of  the  United  States  Patent  Office, 
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Descriptors:  'Patents,  'Surfactants,  'Dispersants, 
'Oil  slicks,  'Water  pollution  control,  'Biodegrada- 
tion,  'Seawater,  Oil  pollution,  Solvents,  Nitrogen, 
Nutrients,  Spraying,  Hydrocarbons,  Oil  spills. 

Oil  slicks  on  seawater  are  dispersed  into  oil  drop- 
lets and  biodegraded  by  microorganisms  using  a 
composition  comprising  at  least  one  surfactant  and 
solvent,  and  a  monoalkylguanidium  salt,  which 
acts  as  a  source  of  oleophilic,  nitrogen  containing 
nutrient.  The  solvent  comprises  a  liquid  hydrocar- 
bon containing  less  than  5%  of  aromatic  com- 
pounds and  less  than  50%  water.  The  nitrogen 
containing  compound  comprises  an  aliphatic  hy- 
drocarbon radical,  saturated  or  unsaturated,  con- 
taining about  8  to  20  carbon  atoms,  and  a  halogen 
or  acid  anion.  The  dispersants  may  be  used  without 


water  or  after  dilution  by  water.  They  may  be 
sprayed  on  the  oil  slicks  from  aircraft  or  from 
boats.  (Cremmins-AEPCO) 
W88-00570 


HYDROCARBON  SOLVENT-BASED  DISPERS- 
ANT FORMULATION  AND  ITS  USE  IN  THE 
DISPERSION  OF  VISCOUS  ODL  SPILLS, 

Exxon   Research  and  Engineering  Co.,   Florham 

Park,  NJ. 

K.  W.  Becker,  J.  R.  Jackson,  G.  P.  Lindblom,  and 

M.  A.  Walsh. 

U.S.  Patent  No.  4,502,962;  March  5,   1985.  4  p. 
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Descriptors:  'Patents,  'Oil  spills,  'Hydrocarbons, 
'Dispersants,  'Solvents,  'Water  pollution  preven- 
tion, Oil  slicks,  Viscosity,  Saltwater,  Natural 
waters,  Spraying,  Oil  pollution. 

Highly  viscous  oil  spills  on  fresh  or  salt  water  are 
dispersed  by  aerially  spraying  a  hydrocarbon  sol- 
vent-based formulation.  The  formulation  comprises 
a  sorbitan  monoester  of  a  C10-C20  aliphatic  mono- 
carboxylic  acid;  a  polyoxyalkylene  adduct  of  a 
sorbitan  monoester  of  a  C10-C20  aliphatic  mono- 
carboxylic  acid,  having  6  to  30  polyoxyalkylene 
units  per  mole  of  monoester;  a  polyoxyalkylene 
adduct  of  a  sorbitan  triester  of  a  C10-C20  aliphatic 
monocarboxylic  acid,  having  6  to  30  polyoxyalk- 
lyene  units  per  mole  of  triester;  an  anionic  surfac- 
tant, having  a  critical  micelle  concentration  (at  25 
C)  of  0.0005  to  0.005  grams/100  ml.;  and  15  to  40, 
preferably  20  to  35,  weight  percent  of  an  isoparaf- 
finic  hydrocarbon  solvent.  The  dispersant  compo- 
sition can  be  applied  to  the  oil  slick  either  alone  or 
in  conjunction  with  an  additional  suitable  solvent 
or  diluent.  Highly  desirable  results  are  achieved  by 
spraying  the  dispersant  system  directly  and  uni- 
formly onto  the  surface  of  the  oil  slick,  using 
approximately  1  part  by  volume  of  dispersant  per 
1 5  to  50  parts  by  volume  of  oil.  It  is  ordinarily  not 
necessary  to  mechanically  agitate  the  treated  oil 
slick  in  order  to  achieve  effective  dispersion,  since 
normal  wind  and  wave  energy  present  at  the  sea 
surface  will  be  adequate  to  cause  breakup  of  the 
slick.  (Cremmins-AEPCO) 
W88-O0571 


METHOD  AND  APPARATUS  FOR  REMOV- 
ING CONTAMINANTS  FROM  SOIL, 

Foster  Wheeler  Corp.,  Livingston,  NJ. 

R.  J.  Russomano. 

U.S.  Patent  No.  4,611,950;  September  6,  1986.  7  p, 

6  fig.  Official  Gazette  of  the  United  States  Patent 
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lation, Pumping,  Spraying,  Nozzles. 

Soil  contaminants  are  removed  by  circulating 
water  through  a  two  conduit  system  in  the  area  of 
the  soil  to  be  decontaminated.  Water  discharged 
from  the  first  conduit,  using  at  least  one  spray 
nozzle,  enters  the  soil  and  mixes  with  the  contami- 
nants. This  water  and  contaminant  mixture  is  re- 
moved from  the  soil  in  response  to  the  flow  of 
water  in  the  second  conduit.  The  latter  conduit 
contains  a  venturi  comprising  an  eductor  and  per- 
forated tube  to  reduce  the  pressure  in  the  conduit. 
The  mixed  water  and  contaminants  travel  through 
the  soil  to  a  set  of  vertical  inlet  risers  positioned  in 
the  soil  and  located  at  a  distance  from  the  spray 
nozzles.  The  water-contaminant  mixture  is  drawn 
through  the  inlet  risers  via  a  collection  conduit 
system  to  a  holding  tank  from  which  the  water  is 
taken  for  removal  of  the  contaminants.  The  water 
is  drawn  through  the  inlet  risers  by  producing  a 
high  velocity  stream  of  water  using  a  venturi 
device  and  passing  the  stream  over  the  upper  end 
of  the  removal  conduit.  The  vacuum  created  by 
the  high  velocity  stream  causes  the  water  in  the 
inlet  riser  to  flow  into  the  removal  conduit  system. 
(Cremmins-AEPCO) 
W88-00582 
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METHOD  FOR  CONSTRUCTING  A  SCREEN 
THAT  OBSTRUCTS  THE  FLOW  OF  SUBSOIL 
WATER, 

Stevin  Construction  Inc.,  Dover,  DE. 

For  primary  bibliographic  entry  see  Field  4B. 
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UNDERGROUND  LEACHATE  BARRIER  AND 
METHOD  OF  MAKING  SAME, 

G.  R.  Tallard. 

U.S.  Patent  No.  4,543,016;  September  24,  1985.  5  p, 
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Descriptors:  'Patents,  'Leachates,  'Barriers, 
'Slurries,  'Trenches,  'Impervious  membranes, 
'Hazardous  materials,  Migration,  Subsurface 
drainage,  Drainage  ditches,  Biodegradation,  Exca- 
vation, Plug  flow,  Soil  contamination. 

A  subterranean  barrier  isolates  hazardous  leachates 
using  a  trench  excavated  under  biodegradable 
slurry.  A  liquid  impervious  membrane  is  placed 
along  a  wall  of  the  trench,  which  is  sealed  along 
the  length  of  its  lower  edge  by  an  impervious  plug 
formed  on  the  bottom  of  the  trench.  A  drain  pipe 
with  monitoring  risers  is  positioned  in  the  slurry 
after  which  the  trench  and  slurry  are  backfired 
with  filter  gravel.  The  resultant  barrier  stops  possi- 
ble migration  of  the  leachate  out  of  the  boundaries 
of  the  site  and  enables  leachate  entering  the  porous 
filter  gravel  and  fermented  biodegradable  slurry 
mixtures  to  be  collected  in  the  drain  pipe  and 
pumped  out  through  a  riser  pipe  or  at  a  low  point 
pumping  station  for  safe  above-ground  treatment 
and  disposal.  (Cremmins-AEPCO) 
W88-O0585 


METHOD  AND  APPARATUS  FOR  IMPEDING 
SEDIMENT  DEPOSITION  IN  HARBORS  AND 
NAVIGATION  CHANNELS, 

California  Univ.,  Berkeley.  Regents. 

For  primary  bibliographic  entry  see  Field  8H. 
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METHOD  AND  APPARATUS  FOR  PRE-DILU- 
TION  OF  DRILLING  MUD  AND  SLURRY  AND 
THE  LUCE, 

Atlantic  Richfield  Co.,  Los  Angeles,  CA. 

For   primary  bibliographic   entry  see   Field   5D. 

W88-00588 


METHOD  FOR  REMOVESG  SLUDGE  OR 
MUD  FROM  THE  BOTTOM  OF  A  WATER 
AREA, 

R.  N.  van  Weezenbeek. 

U.S.  Patent  No.  4,604,000;  August  5,  1986.  7  p,  6 
fig.  Official  Gazette  of  the  United  States  Patent 
Office,  Vol   1069,  No  1,  p  214,  August  5,   1986. 

Descriptors:  'Patents,  'Mud-water  interfaces, 
'Dredging,  'Sediment  control,  'Bottom  water, 
'Jets,  'Water  pollution  control,  Mudflows,  Mud, 
Nozzles,  Flow  discharge,  Pumping. 

Water  jets  remove  mud  layers  on  the  bottom  of 
water  areas  in  which  flow  is  slight  or  absent. 
Water  from  jet  nozzles  inserted  directly  into  the 
mud  layers  is  transformed  into  a  thick  liquified 
state  such  that  the  liquified  mud  substance  begins 
to  flow.  The  mud  flows  to  a  level  lower  than  the 
upper  limit  of  the  mud  layer,  preferably  at  the 
level  of  the  original  bottom  or  lower.  The  flow 
results  from  the  difference  in  specific  mass  in  rela- 
tion to  the  water.  At  the  lower  level  the  mud  is 
removed  by  a  pump  or  through  river  flow.  (Crem- 
mins-AEPCO) 
W88-00590 


METHOD  AND  APPARATUS  FOR  TREATING 
HYDROCARBON  AND  HALOGENATED  HY- 
DROCARBON CONTAMINATED  GROUND 
AND  GROUND  WATER, 

Groundwater     Decontamination     Systems,     Inc., 

Waldwick,  NJ. 

V.  Jhaveri,  A.  J.  Mazzacca,  and  H.  Snyder. 
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Group  5G— Water  Quality  Control 

U.S.  Patent  No.  4,401,569;  August  30,  1983.  11  p,  4 
fig.  Official  Gazette  of  the  United  States  Patent 
Office,  Vol  1033,  No  5,  p  1991-1992,  August  30, 
1983. 

Descriptors:  'Patents,  'Water  pollution  treatment, 
•Water  pollution  control,  'Hydrocarbons,  'Biode- 
gradation,  'Water  treatment,  'Microorganisms, 
Groundwater,  Nutrients,  Oxygen,  Nitrogen, 
Carbon  dioxide,  Water  reuse. 

Groundwater  from  hydrocarbon  contaminated 
areas  is  treated  with  microorganisms,  nutrients  and 
gasses,  such  as  oxygen,  nitrogen,  and  carbon  diox- 
ide, to  rapidly  biodegrade  the  hydrocarbon  materi- 
al. The  treated  water  containing  microorganisms, 
nutrients  and  gases  is  returned  to  the  contaminated 
area  to  be  recirculated  through  the  contaminated 
ground.  The  contaminated  ground  may  also  be 
treated  by  adding  nutrients  and  oxygen,  and/or 
other  gases,  to  the  returning  treated  water  to  in- 
crease the  biodegradation  process  in  situ.  Thus,  the 
water  containing  contaminated  material  is  reused 
rather  than  removed  and  disposed  of  off-site  and 
the  contamination  in  the  soil  and  the  groundwater 
is  reduced  through  continual  biodegradation  by  the 
microorganisms  which  feed  on  the  hydrocarbon 
compounds.  (Cremmins-AEPCO) 
W88-00602 


EROSION  CONTROL  DEVICE, 

For  primary  bibliographic  entry  see   Field  4D. 
W88-00606 


AQUATIC  WEED  BARRIER, 

Du  Pont  Canada,  Inc.,  Mississauga  (Ontario). 
For  primary  bibliographic  entry  see  Field  4A. 
W88-0O6O7 


WATERPROOFING  SOIL, 

Clem  Environmental  Corp.,  Chicago,  IL. 

A.  J.  Clem. 

U.S.  Patent  No.  4,501,788;  February  26,  1985.  6  p, 

5  fig.  Official  Gazette  of  the  United  States  Patent 

Office,  Vol  1051,  No  4,  p  1644,  February  26,  1985. 

Descriptors:  'Patents,  'Waterproofing,  'Water 
pollution  control,  'Water  pollution  prevention, 
'Soil  sealants,  'Impervious  membranes,  Soil  con- 
taminants, Ventilation,  Hazardous  materials,  Ra- 
dioactive wastes,  Bentonite,  Ponds,  Lagoons,  In- 
dustrial wastes,  Barriers. 

A  moisture  impervious  sheet  provides  pollution 
control  by  acting  as  a  water  barrier  for  ponds  and 
lagoons  and  as  a  soil  sealant  for  hazardous  or 
nuclear  waste.  The  sheet  contains  a  flexible  non- 
biodegradable support  to  vent  gas  and  it  is  coated 
with  an  adhesive  and  water  swellable  bentonite  to 
retain  its  flexibility.  A  continuous  uninterrupted 
barrier  of  bentonite  faces  the  area  from  which 
water  is  to  be  barred.  (Cremmins-AEPCO) 
W88-00614 


the  passage  of  the  leakage.  A  drain  connected  to 
the  second  compartment  removes  leakage  after  it 
has  been  treated  by  the  reactive  treatment  material. 
(Cremmins-AEPCO) 
W88-00615 


U.S.  COAST  GUARD  EQUIPMENT  DEPLOY- 
MENT REQUIREMENTS  FOR  HAZARDOUS 
CHEMICAL  SPILL  RESPONSE, 

Transportation  Systems  Center,  Cambridge,  MA. 
J.  Belfantoni,  L.  Frenkel,  I.  Litant,  P.  Fang,  and  J. 
Garlitz. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  ADA-123075. 
Price  codes:  A10  in  paper  copy,  A01  in  microfiche. 
CG-W-001-82,  November  1982.  Final  Report.  216 
p,  26  fig,  30  tab,  14  ref,  4  append. 

Descriptors:  'Chemical  recovery,  'Hazardous  ma- 
terials, 'Water  pollution  control,  Environmental 
protection,  Water  pollution  prevention,  Water  pol- 
lution treatment,  Coastal  waters. 

Studies  were  performed  to  determine  the  types, 
quantities  and  locations  of  equipment  required  by 
the  U.S.  Coast  Guard  to  respond  to  spills  of  haz- 
ardous chemicals,  over  and  above  the  resources  of 
private  industry,  contractors  and  other  govern- 
ment agencies.  Strong  response  capabilities  of  spe- 
cific types  are  available  from  EPA,  DOD,  local 
governments,  industry  groups  and  manufacturers. 
It  was  established  that  the  national  capability  is 
about  59%  commercial,  33  %  private,  and  8% 
governmental.  Equipment  for  a  20-man  response 
team  was  selected  that  can  be  fit  into  a  single  van. 
A  seven-site  configuration  with  a  total  of  1 1  such 
vans  was  recommended  as  offering  the  best  combi- 
nation of  response  time  and  van  ability.  (Halter- 
man-PTT) 
W88-00649 


GROUNDWATER  PROTECTION  SYSTEM, 

Environmental  Design,  Inc.,  Palm  Beach,  FL. 

L.  E.  Wagner,  H.  F.  Flannery,  and  R.  W. 

R  slcoc?  vnski 

U.S.   Patent  No.  4,543,013;  September  24,   1985. 

Official  Gazette  of  the  United  States  Patent  Office, 

Vol  1058,  No  4,  p  1654-1655,  September  24,  1985. 

Descriptors:  'Patents,  'Water  pollution  preven- 
tion, 'Waste  disposal,  'Industrial  wastes,  'Ground- 
water pollution,  'Wastewater  treatment,  'Reser- 
voirs, Leachates,  Leaching,  Leaking,  Ponds,  La- 
goons, Landfills,  Linings,  Drainage,  Drains. 

A  groundwater  protection  system  comprises  an 
impoundment  for  receiving  and  storing  hazardous 
industrial  wastes  for  subsequent  treatment  and  dis- 
posal. The  impoundment  comprises  a  first  com- 
partment for  receiving  the  wastes,  a  second  com- 
partment underlying  the  first  one  and  containing 
reactive  treatment  material  for  treating  any  leakage 
from  the  first  compartment,  and  a  subsystem  for 
substantially  restricting  migration  of  leakage  be- 
tween compartments.  The  system  includes  a  liner 
constructed  of  material  substantially  impervious  to 


STRATEGY  FOR  THE  PROTECTION  OF  UN- 
DERGROUND WATER  IN  ILLINOIS. 

Illinois  State  Environmental  Protection  Agency, 

Springfield.  Water  Plan  Task  Force. 

Special   Report   No.    8,   October    1984.   25   p,   2 

append. 

Descriptors:  'Water  quality  standards,  'Ground- 
water management,  'Groundwater  potential, 
'Aquifers,  'Illinois,  Water  quality  management, 
Groundwater  depletion,  Water  policy,  Ground- 
water availability,  Water  quality,  Model  studies, 
Geohydrology,  Future  planning,  Water  resources 
development,  Water  management. 

In  Illinois,  the  authority  to  protect  groundwater 
resources  is  distributed  among  eight  state  agencies. 
However,  in  many  cases,  protection  of  under- 
ground water  use  is  included  in  the  statutes  as  a 
secondary  objective.  As  a  result,  these  statutes  and 
regulations  are  at  most  only  partially  effective  for 
the  protection  of  groundwater.  The  Water  Plan 
Task  Force  adopted  a  policy  statement  for  the 
management  of  the  state's  groundwater  resources. 
Short  and  long  term  recommendations  were  made 
for  various  policy  issues.  These  issues  address: 
establishment  of  levels  of  groundwater  protection 
desired;  determination  of  users  and  uses  of  ground- 
water; development  of  a  resource  inventory;  treat- 
ment and  treatability  of  groundwater;  interaquifer 
exchange;  determination  of  local,  state  and  federal 
responsibilities  for  protection  of  groundwater; 
identification  of  degradation  and  depletion  of 
groundwaters;  and  development  and  implementa- 
tion of  programs.  Appendices  include  data  on  map 
modeling  of  groundwater  quality  for  several  types 
of  aquifers,  and  use  to  yield  analysis  maps.  (Geiger- 
PTT) 
W88-00666 


grams,  Salinity,  Correlation  analysis,  Coliforms, 
Estuaries,  Mathematical  Studies,  Estuarine  fisher- 
ies, Computer  models,  Models  studies,  Water  qual- 
ity management,  Bays,  Statistical  analysis,  Mathe- 
matical models. 

The  Texas  Natural  Resources  Information  System 
(TNRIS)  staff  assisted  the  Texas  Department  of 
Health  (TDH)  Shellfish  Sanitation  Control  Divi- 
sion to  establish  a  mechanism  for  determining  cor- 
relations between  various  constituents  of  shellfish- 
ing  areas.  To  this  end,  TNRIS  developed  an  auto- 
mated interface  between  existing  estuarine  water 
quality  data  and  a  computer  software  package 
which  provides  for  correlation  analysis.  TDH  staff 
have  used  the  computer  interface  to  determine  the 
correlation  between  salinity  and  coliform  in  bays 
on  the  Texas  coast  as  a  pilot  effort  to  shorten  the 
time  needed  to  assess  possible  areas  of  contamina- 
tion that  should  be  closed  to  shellfishing.  Although 
the  system  test  identified  very  little  correlation 
between  coliform  and  salinity  levels  in  bay  systems 
as  a  whole,  other  analyses  will  be  made  using  the 
computer  capability  established  by  this  project. 
Cost  of  TNRIS  support  to  the  TDH  staff  totaled 
$2,642.53.  In  addition  to  the  initial  programming 
support,  TNRIS  maintains  an  active  role  in  sup- 
porting the  statistical  study  by  the  Shellfish  Sanita- 
tion Control  Division.  The  Estuarine  Water  Qual- 
ity file  and  other  TDH  files  are  indexed  in  TNRIS 
for  dissemination  to  users  in  the  public  and  non- 
public sectors.  (Geiger-PTT) 
W88-00671 


STATUS  REPORT  ON  ABATEMENT  OF 
WATER  POLLUTION  FROM  THE  CANADIAN 
PULP  AND  PAPER  INDUSTRY  (1982). 

Environmental  Protection  Service,  Ottawa  (Ontar- 
io). Environmental  Protection  Programs  Director- 
Report  EPS  1/PF/l,  October  1984.  19  p,  2  fig,  10 
tab. 

Descriptors:  'Water  pollution  sources,  'Pulp  and 
paper  industry,  'Wastewater  treatment,  Water  pol- 
lution prevention,  Suspended  solids,  Effluent  limi- 
tations, Regulations,  Canada. 

The  123  pulp  and  paper  mills  in  Canada  produced 
63,687  tons  per  day  in  1982.  Total  discharges  were 
1014  tons  of  total  suspended  solids  per  day  and 
3050  tons  of  BOD  per  day.  Compared  with  1980 
figures,  production  had  decreased  by  1.8%;  total 
suspended  solids  by  22%;  BOD  by  20%.  Total 
suspended  solids  were  reduced  in  all  regions 
except  the  Northwest.  If  all  mills  were  in  compli- 
ance, discharges  would  be  about  650  and  1820  tons 
per  day  of  total  suspended  solids  and  BOD,  respec- 
tively. In  1980  44%  of  mills  complied  with  sus- 
pended solids  discharge  regulations;  66%  with 
BOD  regulations.  In  1982  the  compliance  in- 
creased to  60%  and  71%,  respectively.  About  $1 
billion  was  spent  on  abatement  programs  between 
1969  and  1982,  inclusive.  A  particular  problem  is 
the  noncompliance  of  newsprint  sulfite  plants,  most 
old  and  small  and  located  in  Quebec,  Ontario,  and 
the  Atlantic  regions.  Present  policy  favors  in-plant 
controls  and  process  changes  rather  than  treat- 
ment. (Cassar-PTT) 
W88-00676 


ESTUARY  WATER  QUALITY  DATA  STATISTI- 
CAL INTERFACE:  SUPPORT  ACTIVITIES 
REPORT. 

Texas    Natural    Resources    Information    System, 

Austin. 

TNRIS-019,  June  1980.  23  p,  5  fig,  2  tab,  5  ref, 

append. 

Descriptors:  'Water  quality,  'Public  health, 
•Shellfish,    'Shellfish    farming,    'Computer    pro- 


EFFECTS  OF  SODIUM  HYDROXIDE  SOLU- 
TIONS ON  THE  PERMEABILITY  OF  MAGNE- 
SIUM CLAYS, 

Missouri  Univ.-Rolla.  Dept.  of  Civil  Engineering. 
For  primary  bibliographic  entry  see  Field  5B. 
W88-00731 


SURVEY  OF  POTENTIAL  POPULATION  EX- 
POSURES TO  CHEMICAL  CONTAMINANTS 
PRESENT  IN  UNPROTECTED  SURFACE 
WATER  SUPPLIES  IN  NORTH  CAROLINA, 

North  Carolina  Univ.  at  Chapel   Hill.   Dept.  of 
Environmental  Sciences  and  Engineering. 
For  primary  bibliographic  entry  see  Field  5B. 
W88-00736 
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PRESENT  AND  POTENTIAL  IMPACTS  OF 
TOXIC  SUBSTANCES  ON  MUNICIPAL 
GROUND  WATER  RESOURCES  IN  NORTH 
CAROLINA, 

North  Caolina  State  Univ.,  Raleigh.  Div.  of  Uni- 
versity Studies. 

D.  Huisingh,  and  J.  R.  Hatley. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  PB87-205779/ 
AS.  Price  codes:  A07  in  paper  copy,  A01  in  micro- 
fiche. North  Carolina  Water  Resources  Research 
Institute,  Raleigh.  Completion  Report  No.  198, 
June   1983.   116  p,  9  fig,  3  tab,  68  ref,  3  app. 

Descriptors:  •North  Carolina,  'Groundwater  con- 
tamination, *Sanitary  landfills,  *Waste  dumps, 
•Water  pollution  sources,  *Toxic  waste  sites, 
Toxic  wastes,  Toxic  substances,  Hazardous  wastes, 
Water  pollution,  Surface  water,  Water,  Hazardous 
waste  sites,  Chemical  wastes. 

The  locations  of  approximately  2,000  toxic  sub- 
stances and  hazardous  waste  problem  sites  in 
North  Carolina  are  presented  graphically  in  rela- 
tion to  the  locations  of  the  260  towns  and  munici- 
palities dependent  upon  groundwater.  It  is  estimat- 
ed that  approximately  480,000  North  Carolina  resi- 
dents utilize  64,000,000  gallons  of  groundwater 
daily  through  municipal  wells.  The  groundwater 
of  some  of  these  municipalities  is  especially  vulner- 
able to  contamination  from  toxic  substances  that 
are  or  may  emanate  from  the  sites  identified.  Rec- 
ommendations are  made  from  increased  monitor- 
ing for  the  presence  of  toxic  substances  in  water 
from  municipal  and  private  wells  in  the  vicinity  of 
the  toxic  and  hazardous  waste  sites  identified.  An 
integrated  and  comprehensive  groundwater  and 
surface  water  management  strategy  that  will  help 
ensure  these  resources  for  future  generations  is 
urgently  needed.  (Kiger-UNC-WRRI) 
W88-00737 


METHOD   AND  APPARATUS   FOR   REMOV- 
ING CONTAMINANTS  FROM  SOJX, 

Foster  Wheeler  Energy  Corp.,  Livingston,  NJ. 
For  primary  bibliographic  entry  see  Field  5E. 
W88-00766 


OPERATING  PROCEDURES  AND  QUALITY 
CONTROL  ASSURANCE  PROGRAM  FOR 
WATER  QUALITY  MONITORING  NETWORK. 

Ohio  River  Valley  Water  Sanitation  Commission, 

Cincinnati. 

For  primary  bibliographic  entry  see  Field  5A. 

W88-00797 


GROUND-WATER  PROTECTION  STRATEGY. 

Environmental   Protection   Agency,   Washington, 
DC.  Office  of  Ground- Water  Protection. 
August  1984.  75  p,  1  tab,  18  ref,  6  append. 

Descriptors:  *Groundwater  pollution,  *Water 
quality  management,  *Water  pollution  prevention, 
•Environmental  protection,  *Water  quality  con- 
trol, Water  pollution  sources,  Drinking  water, 
Groundwater,  Decision  making,  Water  pollution 
control,  Groundwater  potential,  Interagency  coop- 
eration, Management  planning. 

Officials  at  all  levels  of  government  have  been 
searching  for  a  strategy  to  protect  groundwater. 
The  U.S.  EPA  formed  a  Groundwater  Task  Force 
to  identify  areas  of  inconsistencies  among  pro- 
grams, assess  the  need  for  program  coordination 
within  the  EPA,  and  help  strengthen  the  States' 
capabilities  to  protect  groundwater  resources.  New 
technologies  are  being  adopted  to  prevent,  control, 
and  clean  up  groundwater  contamination.  The 
EPA  groundwater  protection  strategy  encom- 
passes short-term  build-up  of  institutions  at  the 
State  level,  assessing  unaddressed  sources  of  con- 
tamination, issuing  guidelines  for  EPA  decisions 
affecting  groundwater  protection  and  cleanup,  and 
strengthening  EPA's  organization  for  groundwater 
management  at  several  levels.  EPA  will  provide 
support  to  States  for  program  development  and 
institution  building  and  address  contamination 
from  underground  storage  tanks.  EPA  will  study 
the  need  for  further  regulation  of  land  disposal 
facilities,    including    surface    impoundments    and 


landfills.  EPA  will  adopt  guidelines  for  consisten- 
cy in  its  groundwater  protection  programs.  EPA 
will  accord  different  levels  of  protection  to  each  of 
three  classes  of  groundwater.  Class  I  includes 
groundwater  highly  vulnerable  to  contamination. 
Class  II  includes  potential  drinking  water  sources. 
Class  HI  is  groundwaters  of  limited  beneficial  use. 
Finally,  EPA  will  improve  its  own  institutional 
capability  to  protect  groundwater.  (Geiger-PTT) 
W88-00800  ' 


REVIEW  OF  TRENDS  IN  LAKE  ERD3  WATER 
QUALITY  WITH  EMPHASIS  ON  THE  1978- 
1979  INTENSD7E  SURVEY, 

Ohio  State  Univ.,  Columbus.  Center  for  Lake  Erie 

Area  Research. 

D.  E.  Rathke,  and  C.  J.  Edwards. 

June  1985.  129  p,  48  fig,  16  tab,  96  ref. 

Descriptors:  'Nutrients,  *Lake  Erie,  *Water  qual- 
ity, 'Surveys,  *Eutrophication,  Monitoring,  Phos- 
phorus, Biological  properties,  Nitrates,  Nitrites, 
Chlorophyll,  Nutrient  cycling,  Metals,  Chemical 
properties,  Physical  properties. 

This  report  is  designed  to  aid  in  assessing  the 
success  of  efforts  to  reduce  cultural  eutrophication 
and  contamination  from  toxic  substances  in  Lake 
Erie  and  to  demonstrate  the  importance  of  physi- 
cal, chemical,  and  biological  relationships  in  inter- 
preting empirical  observations.  Physical  data  sug- 
gest that  meteorological  events  have  a  major  effect 
on  many  chemical  and  biological  processes.  Major 
impacts  have  been  documented  from  sediment  re- 
suspension  and  settling;  oxygenation  and  anoxia  of 
the  central  basin  hypolimnion;  interbasin  water 
exchange;  and  temporary  stratification  of  the  west- 
ern basin.  Chemical  data  show  oxygen  depletion 
and  eutrophication  in  the  central  basin  hypolim- 
nion. Phosphorus  loadings  have  declined  over  the 
past  several  years  while  nitrate  and  nitrite  loadings 
have  increased.  Recent  studies  have  indicated  the 
existence  of  elevated  levels  of  As,  Cd,  Cu,  Fe  and 
Se  in  the  water  column,  and  Cd,  Cr,  Cu,  Pb,  Hg, 
Ni  and  Zn  in  the  sediments.  Phytoplankton  species 
and  biomass  studies  show  that  the  central  and 
eastern  basins  have  a  similar  seasonal  cycle  with 
peak  biomass  occurring  in  the  spring  and  fall. 
Chlorophyll  a  levels  have  decreased  since  1970  in 
the  three  basins.  Recommendations  for  future  data 
collections  for  the  monitoring  of  water  quality  of 
Lake  Erie  are  made.  (Geiger-PTT) 
W88-00801 


IMPROVED  BIOLOGICAL  TREATMENT 
WITH  A  SECONDARY  FLOTATION  CLARTFI- 
ER, 

Krofta  Engineering  Corp.,  Lenox,  MA. 

For  primary  bibliographic   entry   see   Field   5D. 

W88-00805 


EVALUATION  OF  URBAN  NONPOINT 
SOURCE  POLLUTION  MANAGEMENT  IN 
MILWAUKEE  COUNTY,  WISCONSIN:  EXECU- 
TIVE SUMMARY, 

Wisconsin  Dept.  of  Natural  Resources,  Madison. 
R.  Bannerman,  K.  Baun,  and  M.  Bonn. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  PB84-1 14156. 
Price  codes:  A02  in  paper  copy,  A01  in  microfiche. 
1983.  8  p.  Contract  No  P005432-01-5. 

Descriptors:  *Nonpoint  pollution  sources,  •Pollu- 
tion load,  Water  pollution  control,  Water  pollution 
prevention,  Management  planning,  Planning,  Mil- 
waukee County,  Wisconsin,  Storm  water,  Storm 
runoff,  Storm  sewers,  Storm  drains. 

The  executive  summary  of  a  three-volume  report 
pertaining  to  urban  stormwater  runoff  is  presented. 
The  characteristics  of  urban  stormwater  are  sum- 
marized, the  impacts  of  urban  stormwater  are  de- 
scribed, sources  of  urban  stormwater  contaminants 
are  listed,  management  alternatives  for  urban 
stormwater  are  outlined,  and  the  feasibility  and 
application  of  urban  nonpoint  source  water  pollu- 
tion treatment  measures  are  discussed.  (See  W88- 
00808,  W88-O0810,  and  W88-O0811)  (Halterman- 
PTT) 
W88-O0809 


Water  Quality  Control — Group  5G 

EVALUATION  OF  URBAN  NONPOINT 
SOURCE  POLLUTION  MANAGEMENT  IN 
MILWAUKEE  COUNTY,  WISCONSIN; 

VOLUME  II:  FEASIBILITY  AND  APPLICA- 
TION OF  URBAN  NONPOINT  SOURCE 
WATER  POLLUTION  ABATEMENT  MEAS- 
URES. 

Wisconsin  Dept.  of  Natural  Resources,  Madison. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  PB84- 114172. 
Price  codes:  A07  in  paper  copy,  A01  in  microfiche. 
1983.  119  p,  6  fig,  30  tab,  6  maps,  28  ref,  6  append. 
Contract  No.  P005432-01-5. 

Descriptors:  *Nonpoint  pollution  sources,  *Urban 
runoff,  'Pollution  load,  *Water  pollution  control, 
•Water  pollution  prevention,  'Wisconsin,  Manage- 
ment planning,  Planning,  Milwaukee  County, 
Storm  water,  Storm  runoff,  Storm  sewers,  Storm 
drains. 

The  findings,  conclusions  and  recommendations  of 
a  study  of  the  characteristics,  sources  and  manage- 
ment of  urban  stormwater  pollution  in  Milwaukee, 
Wisconsin  are  presented  in  a  three-volume  report. 
The  impacts  of  urban  stormwater  are  also  de- 
scribed, and  the  feasibility  and  application  of  urban 
nonpoint  source  water  pollution  treatment  meas- 
ures are  discussed.  Volume  2  evaluates  the  feasibil- 
ity, costs  and  pollutant  removal  effectiveness  of 
street  sweeping,  stormwater  detention  and  reten- 
tion basins,  and  catch  basin  cleaning.  The  applica- 
tion of  these  measures  is  demonstrated  for  three 
watersheds  in  southeastern  Wisconsin,  The  level  of 
pollutant  loading  reduction  achieved  by  street 
sweeping  is  relatively  modest.  Sweeping  is  most 
effective  in  spring  and  fall,  and  in  high  density 
urban  developments.  Relatively  high  levels  of  pol- 
lutant removal  can  be  achieved  by  retention  basins 
or  modified  detention  basins.  The  use  of  these 
basins  was  generally  found  to  be  more  cost  effec- 
tive than  increased  street  sweeping.  (See  W88- 
00808,  W88-00809,  and  W88-00811)  (Halterman- 
PTT) 
W88-00810 


REAERATION  THROUGH  GATED-CONDULT 
OUTLET  WORKS, 

Army  Engineer  Waterways  Experiment  Station, 

Vicksburg,  MS.  Hydraulics  Lab. 

For  primary  bibliographic  entry  see  Field  8C. 

W88-00814 


cltizens's  handbook  on  groundwat- 
er PROTECTION, 

Natural   Resources  Defense  Council,   Inc.,   New 

York. 

W.  Gordon. 

1984.  208  p. 

Descriptors:  'Groundwater,  'Groundwater  pollu- 
tion, 'Groundwater  management,  'Water  pollu- 
tion prevention,  'Water  pollution  control,  Envi- 
ronmental protection,  Public  health,  Handbooks 
Regulations,   Water   law,   Water  quality   control. 

This  handbook  aims  to  provide  citizens,  communi- 
ty groups  and  government  officials  with  basic  in- 
formation about  groundwater,  its  contamination, 
and  the  regulations  and  methods  being  used  or 
being  considered  to  protect  it.  The  handbook  iden- 
tifies and  describes  those  sections  of  the  environ- 
mental protection  laws  that  invite  the  active  par- 
ticipation of  the  public.  It  includes  ways  in  which 
the  public  can  initiate  the  development  of  ground- 
water protection  strategies  and  laws.  Part  one  of 
the  handbook  reviews  aspects  of  groundwater  - 
uses,  quality,  contamination,  health  risks  of  con- 
taminants, and  groundwater  protection.  Part  two 
emphasizes  the  role  of  citizens  in  groundwater 
protection.  Part  three  deals  with  getting  ground- 
water tested  for  possible  contamination  and  tempo- 
rary home  water  treatment.  Part  four  outlines  the 
laws,  regulations  and  institutions  that  handle 
groundwater  protection.  Part  five  contains  a  sum- 
mary of  questions  to  be  asked  to  determine  meth- 
ods of  community  groundwater  protection.  Ap- 
pendices to  the  handbook  are:  a  chart  of  the  U.S. 
Environmental  Protection  Agency,  state  ground- 
water contacts,  state  groundwater  statutes,  State 
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agency  administrative  responsibility,  regional  qual- 
ity assurance  coordinators,  and  RCRA  permit  ap- 
plication. (Geiger-PTT) 
W88-O0816 


REVEGETATION  FOR  WILDLIFE  ENHANCE- 
MENT ALONG  THE  LOWER  COLORADO 
RIVER, 

Arizona  State  Univ.,  Tempe.  Center  for  Environ- 
mental Studies. 

For  primary  bibliographic  entry  see  Field  6G. 
W88-00820 


GREAT  LAKES  WATER  QUALrTY  BOARD, 
REPORT  TO  THE  INTERNATIONAL  JOINT 
COMMISSION,  1985  REPORT  ON  GREAT 
LAKES  WATER  QUALITY. 

International  Joint  Commission-United  States  and 

Canada,  Windsor  (Ontario).  Great  Lakes  Regional 

Office. 

For  primary  bibliographic  entry  see  Field  5B. 

W88-00821 


RADIOTELEMETRY    TRACKING    AT    LAKE 
CONWAY,  FLORIDA, 

Army  Engineer  Waterways  Experiment  Station, 

Vicksburg,  MS.  Environmental  Lab. 

For  primary  bibliographic  entry  see  Field  4A. 

W88-00837 


REAERATION  TESTS,  END)  LAKE  OUTLET 
WORKS, 

Army  Engineer  Waterways  Experiment  Station, 
Vicksburg,  MS.  Hydraulics  Lab. 
C.  H.  Tate. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  ADA-1 13593. 
Price  codes:  A03  in  paper  copy,  A01  in  microfiche. 
Technical  Report  E-82-2,  February  1982.  Final 
Report.  32  p,  6  fig,  8  ref,  2  append. 

Descriptors:  *Water  quality  control,  'Reservoirs, 
•Aeration,  *Outlets,  'Tracers,  'Mississippi,  Radio- 
active tracers,  Lake  Enid,  Conduits,  Mass  transfer, 
Dissolved  oxygen,  Stilling  basins. 

Radioactive  tracers  (krypton-85  and  tritium)  were 
used  to  determine  the  gas  transfer  characteristics  of 
the  outlet  structure  at  Lake  Enid,  Mississippi.  This 
sampling  technique  allowed  separate  measurement 
in  the  outlet  conduit,  the  trajectory  between  the 
conduit  and  the  tailwater,  and  the  submerged  por- 
tion of  the  stilling  basin.  Dissolved  oxygen  was 
also  measured  in  the  conduit.  The  radioactive 
tracer  technique  did  not  reflect  the  dissolved 
oxygen  depletion  as  a  result  of  oxygen  sinks  such 
as  hydrogen  sulfide,  iron,  and  manganese.  The 
Lake  Enid  outlet  structure  produced  high  dis- 
solved oxygen  concentrations,  satisfying  over  80% 
of  the  initial  dissolved  oxygen  deficit.  Dissolved 
oxygen  probes  used  in  the  study  did  not  perform 
satisfactorily  because  water  forced  into  the  electri- 
cal connection  between  the  probe  and  cable  caused 
readings  to  go  off  the  scale.  The  radioactive  tracer 
technique  may  not  be  feasible  for  flows  greater 
than  1000  cfs.  Results  from  this  study  can  be  used 
to  predict  gas  transfer  characteristics  with  similar 
structures  and  flow  regimes.  (Cassar-PTT) 
W88-O0844 


REAERATION  AT  NAVIGATION  LOCKS, 

Army  Engineer  Waterways  Experiment  Station, 

Vicksburg,  MS.  Hydraulics  Lab. 

For  primary  bibliographic  entry  see  Field  8A. 

W88-00846 


EROSION  CONTROL  OF  SCOUR  DURING 
CONSTRUCTION;  REPORT  8:  SUMMARY 
REPORT, 

O.astal  Engineering  Research  Center,  Vicksburg, 

MS. 

For  primary  bibliographic  entry  see  Field  8B. 

W88-O0856 


NORFOLK  LAKE,  ARKANSAS,  TEMPERA- 
TURE ANALYSIS:  MATHEMATICAL  MODEL 
INVESTIGATION, 


Army  Engineer  Waterways  Experiment  Station, 
Vicksburg,  MS.  Hydraulics  Lab. 
J.  P.  Holland,  M.  S.  Dortch,  and  D.  R.  Smith. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  ADA- 11 7670. 
Price  codes:  A05  in  paper  copy,  A01  in  microfiche. 
Technical  Report  HL-82-12,  April  1982.  Final 
Report.  76  p,  3  fig,  8  tab,  17  plates,  12  ref,  append. 

Descriptors:  'Water  quality  control,  'Reservoir 
operation,  'Temperature,  'Pumped  storage,  'Nor- 
folk Lake,  'Arkansas,  Water  temperature,  Mathe- 
matical models,  Model  studies,  Hydroelectric 
power,  Numerical  analysis,  Lakes. 

The  impact  of  a  proposed  hydropower  modifica- 
tion upon  the  thermal  structure  proposed  reregula- 
tion  structure  was  investigated  with  a  one-dimen- 
sional of  the  Norfolk  Lake  and  upon  the  releases 
from  the  numerical  model.  The  numerical  simula- 
tion model  was  adapted  from  previous  analyses  of 
pumped-storage  projects  (Marysville  and  Dickey- 
Lincoln  School  Lakes  hydrothermal  studies).  The 
approach  involved  the  selection  of  three  study 
years  (1974,  1975,  and  1976)  and  simulation  of  lake 
operation  for  each  year  with  and  without  pumped 
storage  hydropower.  The  simulations  without 
pumped  storage  operations  were  compared  with 
the  existing  data  bases  for  the  respective  years  to 
verify  the  accuracy  of  the  simulations.  Subsequent- 
ly, the  simulations  with  pumped  storage  operations 
were  compared  with  the  simulations  with  conven- 
tional hydropower  operations  to  determine  the  rel- 
ative thermal  changes  both  in  the  reservoir  and  the 
release  that  would  have  occurred  with  pumped 
storage  operations  in  the  respective  or  similar 
years.  (Author's  abstract) 
W88-00858 


OPTIMAL  CONTROL  OF  RESERVOIR  DIS- 
CHARGE QUALITY  THROUGH  SELECTIVE 
WITHDRAWAL:  HYDRAULIC  LABORATORY 
INVESTIGATION, 

Colorado  State  Univ.,  Fort  Collins.  Dept.  of  Civil 
Engineering. 

D.  G.  Fontane,  J.  W.  Labadie,  and  B.  Loftis. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  ADA-1 12007. 
Price  codes:  A03  in  paper  copy,  A01  in  microfiche. 
Technical  Report  E-82-1,  February  1982.  Final 
Report.  U.S.  Army  Environmental  and  Water 
Quality  Operational  Studies,  Army  Engineer  Wa- 
terways Experiment  Station,  Vicksburg,  MS.  33  p, 
10  fig,  12  ref. 

Descriptors:  'Water  quality  control,  'Reservoirs, 
'Temperature,  Optimization,  Dynamic  program- 
ming, Model  studies,  Reservoir  operation,  Water 
temperature,  Stratification,  Thermal  stratification. 

This  report  presents  a  method  for  combining  simu- 
lation and  optimization  techniques  to  determine 
guidelines  for  operating  selective  withdrawal  res- 
ervoir structures  to  meet  downstream  water  tem- 
perature objectives.  Optimal  operation  is  achieved 
when  operating  rules  that  anticipate  future  critical 
temperature  conditions  are  successfully  applied.  In 
this  study,  a  one-dimensional  reservoir  thermal 
simulation  model  developed  by  the  U.S.  Army 
Engineer  Waterways  Experiment  Station  was  used 
to  simulate  the  thermal  stratification  cycle  of  a 
reservoir.  The  model  was  interfaced  with  a  formu- 
lation called  objective-space  dynamic  program- 
ming (OSDP)  to  develop  the  optimal  operation 
strategy  for  each  decision  period.  The  OSDP  for- 
mulation retains  the  integrity  of  the  simulation 
model  and  minimizes  an  objective  function  related 
to  deviations  of  predicted  release  temperature  from 
downstream  target  temperature  over  a  period  of 
the  stratification  cycle.  Application  to  a  case  study 
shows  the  potential  for  using  the  dynamic  pro- 
gramming technique,  as  compared  to  the  normal 
period-by-period  operation,  to  improve  perform- 
ance of  the  system.  (Author's  abstract) 
W88-00866 


STUDY  PROGRAM  FOR  DEVELOPMENT  OF 
INFORMATION  FOR  USE  OF  OECD  EU- 
TROPHICATION  MODELING  IN  WATER 
QUALITY  MANAGEMENT:  A  QUALITY  CON- 
TROL IN  RESERVOIRS  COMMITTEE 
REPORT, 


Colorado  State  Univ.,  Fort  Collins.  Dept.  of  Civil 

Engineering. 

For  primary  bibliographic  entry  see  Field  5A. 

W88-O0869 


GEOLOGY  FOR  ENVIRONMENTAL  PLAN- 
NING IN  STARKE  COUNTY,  INDIANA, 

Indiana  State  Dept.  of  Natural  Resources,  Indian- 
apolis. 

E.  J.  Hartke. 

Geological  Survey  Occasional  Paper  42:  Environ- 
mental Study  19,  1984.  13  p,  8  fig,  7  ref. 

Descriptors:  'Groundwater  pollution,  'Manage- 
ment planning,  'Aquifers,  'Groundwater  manage- 
ment, 'Water  pollution  prevention,  Geohydro- 
logy,  Groundwater  hydrology,  Flood  plains, 
Flood  plain  management,  Geology,  Environmental 
protection,  Unconfined  aquifers,  Confined  aquifers, 
Sand  aquifers. 

This  report  is  intended  to  provide  geologic  data  to 
planners,  government  officials,  consultants,  and 
others  who  plan  for  the  environmentally  sound  use 
of  the  resources  in  Starke  County.  Starke  County 
lies  within  the  Kankakee  Outwash  and  Lacustrine 
Plain.  The  surface  geology  consists  mostly  of 
sands,  silts,  clays,  gravels  and  mixtures  thereof  that 
compose  the  lacustrine  plains,  outwash  plains,  and 
valley  trains  dominating  the  landscape.  No  major 
mineral  deposits  exist  in  Starke  County.  Ground- 
water of  acceptable  quality  generally  is  readily 
available  from  three  hydrostratigraphic  units  in 
Starke  County  -  the  shallow  unconfined  sand  and 
gravel  aquifer,  the  deep  confined  sand  and  gravel 
aquifer,  and  the  bedrock  aquifer.  Potential  ground- 
water contamination  is  greatest  in  the  shallow  un- 
confined aquifer.  The  three  aquifer  systems  appear 
to  be  poorly  connected.  Several  land  use  restric- 
tions should  be  considered  in  the  county.  The 
flood  plains  of  the  Kankakee  River  should  remain 
free  of  manmade  structures,  protective  vegetation 
should  not  be  removed  from  the  dunes,  and  the 
shallow  groundwater  system  should  be  protected 
from  potential  surface-deployed  contaminants. 
Most  of  the  county  is  poorly  suited  for  sanitary 
landfills.  The  coarse-grained  surface  materials  in 
Starke  County  are  not  suitable  for  the  use  of  septic 
systems.  If  the  deep  confined  aquifer  is  used  as  a 
water  supply,  the  well  casing  should  be  upgradient 
of  the  water  table  and  sealed  both  at  the  surface 
and  in  the  clay  layer.  (Geiger-PTT) 
W88-O0871 


NONLINEAR  PROGRAMMING  METHODS  IN 
RESERVOrR  SYSTEM  MANAGEMENT, 

Tennessee  Univ.,  Knoxville. 
R.  E.  Rosenthal,  M.  Hanscom,  and  R.  S.  Dembo. 
Research  Report  No.  93,  April  1983.  U.T.  Publica- 
tion   Number   RO1-255O-O07-83.    Final   Technical 
Completion  Report.  49  p,  32  ref.  Contrast  No.  14- 
34-0001-1265.  Project  No.  B-054-Tenn. 

Descriptors:  'Management  planning,  'Decision 
making,  'Mathematical  models,  'Reservoir  oper- 
ation, 'Nonlinear  programming,  Model  studies, 
Models,  Computer  models,  Water  quality,  Reser- 
voirs, Water  resources  management,  Mathematical 
studies,  Computer  programs. 

Models  can  be  applied  to  reservoir  management  to 
facilitate  the  decision  making  process.  Models  can 
provide  or  confirm  insight  into  the  nature  of  prob- 
lems and  can  be  used  in  studies  of  alternative 
system  configurations.  The  complex  model  can  be 
used  for  long-term  planning,  exploring  network 
topology,  estimating  hydropower  output  (short- 
term),  calculating  nonseparable  benefits,  predicting 
uncertainty,  and  considering  biological  factors  that 
affect  reservoir  water  quality  and  temperature. 
Several  methods  of  nonlinear  programming  are 
examined  and  applied  to  reservoir  management 
models.  They  include:  a  specialization  of  the 
Kuhn-Tucker  theory,  algorithmic  structure,  re- 
duced gradient  methods,  successive  linear  pro- 
gramming (approximation  programming),  and  suc- 
cessive quadratic  programming.  The  truncated- 
Newton  algorithms,  a  new  class  of  methods  for 
applying    nonlinear    programming    to    reservoir 
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system  optimization,  are  also  examined.  (Geiger- 

PTT) 

W88-00884 


EFFECTS  OF  RESERVOIR  RELEASES  ON 
WATER  QUALITY,  MACRO-INVERTE- 
BRATES, AND  FISH  IN  TAIL  WATERS:  FIELD 
STUDY  RESULTS, 

Fish  and  Wildlife  Service,  Bowling  Green,  KY. 

East  Central  Reservoir  Investigations. 

For  primary  bibliographic  entry  see  Field  6G. 

W88-O0888 


FARMER  PARTICIPATION  EN  THE  HALL 
COUNTY  ACP  SPECIAL  WATER  QUALITY 
PROJECT,  NEBRASKA,  1980, 

Economic   Research   Service,   Washington,    DC. 
Natural  Resource  Economics  Div. 
H.  Hoover,  and  R.  Oscar. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  PB83-151381. 
Price  codes:  A03  in  paper  copy,  A01  in  microfiche. 
ERS  STaff  Report  No.  AGES820319,  March  1982. 
24  p,  1  fig,  16  tab,  2  append. 

Descriptors:  'Surveys,  *Nitrogen,  'Water  quality 
control,  'Water  quality  management,  *Attitudes, 
Nitrates,  Leaching,  Water  quality,  Public  opinion, 
Public  participation,  Groundwater  management, 
Groundwater  pollution,  Fertilizers,  Farm  manage- 
ment. Agricultural  runoff. 

One  hundred  and  three  farm  operators  in  the  Hall 
County  Agricultural  Conservation  Program 
(ACP)  Special  Water  Quality  Project  area  in  Ne- 
braska were  interviewed  to  determine  perceptions 
of  water  quality  problems  and  awareness  of  the 
ACP  Special  Water  Quality  Project.  The  ACP 
project  is  one  of  21  projects  selected  nationwide  to 
accelerate  conservation  practices  and  develop 
techniques  to  improve  water  quality.  The  project 
area  in  Hall  County  has  an  excess  of  nitrate-nitro- 
gen (N03-N)  in  the  groundwater.  The  purpose  of 
the  special  water  quality  project  was  to  assist  farm 
operators  in  carrying  out  recommended  practices 
and  techniques  to  reduce  N03-N  levels  in  ground- 
water caused  by  nitrate -leaching.  Results  of  the 
survey  showed  that  two-thirds  of  the  farm  opera- 
tors indicated  that  high  nitrate  concentrations  in 
the  ground  water  were  a  problem.  While  three 
operators  in  four  indicated  a  need  to  reduce  the 
leaching  of  nitrates,  only  half  of  the  sample  agreed 
that  irrigation  contributed  to  the  problem.  Over 
70%  of  the  operators  used  nitrate  management 
practices  and  81%  followed  recommended  nitro- 
gen fertilizer  application  rates.  There  was  a  high 
level  of  awareness  (91%)  of  the  ACP  Special 
Water  Quality  Project,  and  about  75%  of  the  oper- 
ators reported  receiving  the  project  newsletter. 
(Geiger-PTT) 
W88-O0892 


RELATING  STREAM  STANDARDS  TO  WATER 
QUALITY  MONITORING  PRACTICES, 

Colorado  State  Univ.,  Fort  Collins. 

R  C.  Ward,  G.  M.  Smillie,  J.  C.  Loftis,  and  T.  G. 

Sanders. 

Available  from  the  National  Technical  Information 

Service,  Springfield,  VA  22161,  as  PB83-166710. 

Price  codes:  A09  in  paper  copy,  A01  in  microfiche. 

NSF/PRA-82001,  January  1982.  Final  Report.  180 

P,  11  fig,   16  tab,  98  ref,  append.  Contract  No. 

PRA-79 13073. 

Descriptors:  'Water  quality  control,  'Standards, 
•Monitoring,  'Model  studies,  Little  Wabash  River, 
Illinois,  Mathematical  models,  Water  pollution, 
Water  policy. 

Six  methods  for  enhancing  the  relationship  be- 
tween management  and  water  quality  monitoring 
were  evaluated  using  data  from  the  Little  Wabash 
River,  Illinois:  (1)  Probability  modeling  expresses 
stream  standard  violations  in  terms  of  the  probabil- 
ity of  a  violation.  (2)  Multiple  linear  regression 
uses  a  daily  record  of  a  few  indicator  quality 
variables  to  augment  a  sparser  record  (usually 
monthly)  of  other  quality  variables.  (3)  Conditional 
probability  modeling  estimates  the  probability  of  a 
stream  standard  violation  under  given  conditions 


of  streamflow,  temperature,  dissolved  solids  con- 
tent, or  other  indicator  variables.  (4)  The  water 
quality  change  index  combines  the  use  of  statistical 
hypothesis  testing  with  conditional  probability 
modeling  to  make  quantitative  statements  regard- 
ing the  likelihood  that  a  particular  variable  has 
either  improved  or  degraded  with  time.  (5)  The 
stream  standards  compliance  index  combines  infor- 
mation regarding  several  variables  into  a  single 
number  (0  to  100,  with  0  indicating  at  least  one 
variable  violates  a  stream  standard.)  (6)  Confidence 
limits  are  placed  on  individual  points  on  the  cumu- 
lative distribution  function  of  a  water  quality  vari- 
able which  has  been  estimated  from  grab  sample 
data.  Current  standards  and  monitoring  practices 
are  reviewed.  It  is  suggested  that  more  attention  be 
given  to  developing  a  sound  scientific  understand- 
ing of  water  quality  stochastic  processes.  Ways  of 
differentiating  between  natural  and  man-made  vio- 
lations must  be  provided.  The  implications  of  these 
water  quality  evaluations  on  public  policy  are  re- 
viewed. (Cassar-PTT) 
W88-00893 


ECONOMIC  BENEFITS  OF  CONTROLLING 
WATER  POLLUTION  IN  AN  JJWIGATED 
RIVER  BASIN:  METHODOLOGY  AND  APPLI- 
CATION, 

Washington  State  Univ.,  Pullman.  Dept.  of  Agri- 
cultural Economics. 

For  primary  bibliographic  entry  see  Field  6B. 
W88-00908 


SAN  FRANCISCO  BAY  AREA  NATIONAL 
URBAN  RUNOFF  PROJECT.  DEMONSTRA- 
TION OF  NON-POINT  SOURCE  POLLUTION 
MANAGEMENT  ON  CASTRO  VALLEY 
CREEK:  EXECUTIVE  SUMMARY. 
Alameda  County  Flood  Control  and  Water  Con- 
servation District,  Hayward,  CA. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  PB83-163097. 
Price  codes:  A03  in  paper  copy,  A01  in  microfiche. 
June  1981.  29  p,  10  fig,  3  tab. 

Descriptors:  'Runoff,  'Storm  runoff,  'Urban 
runoff,  'Water  quality  control,  Water  pollution 
control,  Pollutants,  Nonpoint  pollution  sources, 
Management  planning,  Water  quality. 

The  results  of  a  nonpoint  source  pollution  manage- 
ment project,  on  a  creek  receiving  street  cleaning 
and  urban  runoff,  are  presented  and  conclusions  of 
the  study  are  discussed.  As  a  result  of  two  years  of 
efforts,  this  project  demonstrated  that  street  clean- 
ing can  effect  a  substantial  reduction  in  the  amount 
of  lead  and  total  solids,  as  measured  in  the  runoff 
water.  A  maximum  of  35%  of  lead  and  20%  of 
total  solids  can  be  prevented  from  entering  the 
runoff  by  very  frequent  street  cleaning  (more  than 
three  passes  per  week).  Information  on  the  effec- 
tiveness of  less  frequent  sweeping  was  also  devel- 
oped. The  results  of  this  project,  in  conjunction 
with  other  Nationwide  Urban  Runoff  Program 
street  cleaning  projects,  will  help  identify  the  role 
of  street  cleaning  in  meeting  the  goals  of  the  1972 
Federal  Water  Pollution  Control  Act  Amend- 
ments. (Halterman-PTT) 
W88-00914 


SAN  FRANCISCO  BAY  AREA  NATIONAL 
URBAN  RUNOFF  PROJECT:  A  DEMONSTRA- 
TION OF  NON-POINT  SOURCE  POLLUTION 
MANAGEMENT  ON  CASTRO  VALLEY 
CREEK;  APPENDIX 

Alameda  County  Flood  Control  and  Water  Con- 
servation District,  Hayward,  CA. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  PB83-163113. 
Price  codes:  A08  in  paper  copy,  A01  in  microfiche. 
June  1981.  170  p,  48  fig,  54  tab. 

Descriptors:  'Runoff,  'Stormwater  runoff,  'Urban 
runoff,  Water  pollution  control,  Pollutants,  Non- 
point  pollution  sources,  Management  planning, 
Water  quality,  Water  quality  control. 

Field  and  laboratory  data,  reduced  by  computation 
to  tables  and  figures,  from  a  nonpoint  source  pollu- 
tion management  project  on  Castro  Valley  Creek 
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are  presented.  The  study  was  performed  to  demon- 
strate the  relationship  between  street  cleaning  and 
runoff.  Data  were  analyzed  to  correlate  street  sur- 
face pollutant  loadings  before  rain  events,  with 
changes  in  runoff  water  pollution  mass  yields.  An 
expanded  description  of  the  study  area,  the  project 
design,  and  the  procedures  are  also  presented  in 
this  appendix  volume.  (Halterman-PTT) 
W88-00915 


TOXICS  MANAGEMENT  IN  CALIFORNIA. 

California  Hazardous  Substance  Task  Force,  Sac- 
ramento, CA. 

For  primary  bibliographic  entry  see  Field  6E. 
W88-00919 


CLEANING  UP  THE  DELAWARE  RIVER,  A 
STATUS  AND  PROGRESS  REPORT  PRE- 
PARED UNDER  THE  AUSPICES  OF  SECTION 
305(B)  OF  THE  FEDERAL  CLEAN  WATER 
ACT, 

Delaware  River  Basin  Commission,  Trenton,  NJ. 
R.  C.  Albert. 
March  1982,  22  p,  10  fig,  3  tab,  11  ref,  2  append. 

Descriptors:  'Delaware  River,  'Water  pollution, 
'Stream  pollution,  'Regional  planning,  'Primary 
wastewater  treatment,  'Secondary  wastewater 
treatment,  'Recreation  demand,  River  basins, 
Wastewater  facilities,  Wastewater  treatment,  Ad- 
vanced wastewater  treatment,  Water  pollution 
sources,  Water  pollution  treatment. 

The  Delaware  River,  which  is  formed  by  the 
confluence  of  its  east  and  west  branches  near  Han- 
cock, New  York,  on  the  Pennsylvania-New  York 
state  border,  historically  has  been  noted  for  its 
water  pollution.  The  first  generation  water  pollu- 
tion control  efforts,  largely  completed  by  1960, 
resulted  in  secondary  treatment  levels  at  most 
treatment  plants  above  Philadelphia.  Primary  treat- 
ment was  considered  adequate  in  the  estuary  below 
Philadelphia.  When  the  water  quality  of  the  Dela- 
ware River  including  the  tidal  estuary  and  bay  was 
assessed,  8 1  %  of  the  river  length  was  found  to  be 
currently  meeting  the  1983  federal  'swimmable' 
water  quality  goal.  This  figure  is  anticipated  to 
increase  to  85%  by  1983.  Eight-nine  percent  of  the 
Delaware  River  length  currently  meets  the  federal 
1983  'fishable'  water  quality  goal.  The  15%  of  the 
river  that  is  not  anticipated  to  meet  both  the  'swim- 
mable' and  'fishable'  water  quality  goals  by  1983  is 
the  middle  Delaware  River  estuary.  The  most 
recent  trends  in  water  quality  improvement  are 
higher  dissolved  oxygen  concentrations  and  lower 
fecal  coliform  levels  in  the  reach  of  the  estuary 
below  Philadelphia.  This  latter  improvement  is 
related  to  upgrading  of  the  Philadelphia  Southwest 
water  pollution  control  plant.  Some  of  the  many 
water  quality  problems  that  remain  are  toxic  pollu- 
tion, non-point  pollution  and  deficits  in  wastewater 
treatment.  (Hawkins-Omniplan) 
W88-00920 


1983  ANNUAL  REPORT  --  REPORT  OF  THE 
AQUATIC  ECOSYSTEM  OBJECTIVES  COM- 
MITTEE. 

International  Joint  Commission-United  States  and 

Canada,   Windsor  (Ontario).   Aquatic  Ecosystem 

Objectives  Commission. 

For  primary  bibliographic  entry  see  Field  5B. 

W88-00928 


OPERATIONAL,  SPATIAL  AND  ENVIRON- 
MENTAL WATER  PLANNING  AND  ANALY- 
SIS, 

Michigan  State  Univ.,  East  Lansing.  Center  for 
Remote  Sensing. 

J.  F.  Bartholic,  K.  M.  Kittleson,  and  B.  Bill. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  PB87  217204/ 
AS.  Price  codes:  A03  in  paper  copy,  A01  in  micro- 
fiche. Michigan  Institute  of  Water  Research,  E. 
Lansing,  Technical  Report  No.  G1232-05,  March 
1987.  22  p,  6  ref,  5  append.  Grant  No.  14-08-0001- 
G1232. 
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Descriptors:  'Model  studies,  'Computer  models, 
DRASTIC,  AGNPS,  PRZM,  USLE,  Nutrients, 
Watersheds,  Groundwater,  Surface  water,  Non- 
point  pollution  sources,  Branch  County,  Michigan. 

Several  models  simulating  the  movement  of  nutri- 
ents, chemicals,  and  particulates,  through  surface 
and  groundwater  were  reviewed.  One  model,  the 
Agricultural  Nonpoint  Source  Pollution  Model 
(AGNPS),  was  modified  to  run  on  an  AT&T  3B2 
and  an  IBM-AT  computer.  User-friendly  prompts 
were  incorporated  and  the  model  was  applied  in 
Branch  County,  Michigan.  (MI  St.  U.,  IWR) 
W88-00943 

6.  WATER  RESOURCES 
PLANNING 


METHOD  OF  STORING  LOGS, 

British  Columbia  Research  Council,  Vancouver. 
G.  J.  Esplin. 

U.S.  Patent  No.  4,586,848;  May  6,1986.  3  p,  2  fig. 
Official  Gazette  of  the  United  States  Patent  Office, 
Vol  1066,  No  1,  p  246,  May  6,  1986. 

Descriptors:  'Patents,  'Logging,  'Storage,  'Estu- 
aries, Forest  management,  Containment,  Halo- 
c  lines. 

Log  rafts  or  bundles  are  stored  in  an  artificial 
estuary  to  prevent  environmental  damage  from 
marine  life  and  the  uptake  of  sea  salt.  A  contain- 
ment curtain  is  deployed  around  the  logs  admitting 
fresh  water  into  the  region  defined  by  the  curtain 
to  form  a  two  layered  bay.  The  upper  bay  contains 
fresh  water  and  the  logs  to  be  stored;  the  lower 
layer  of  water  comprises  salt  water.  (Cremmins- 
AEPCO) 
W88-0O507 
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RISK    ANALYSIS    AND    TIME-DEPENDENT 
FLOOD  MODELS, 

Universitaet  fuer  Bodenkultur,  Vienna  (Austria). 

Inst,  fuer  Wasserwirtchaft. 

For  primary  bibliographic  entry  see  Field  2E. 

W88-O0OO7 


SCREENESG  TACTICS   IN   A   WATER   MAN- 
AGEMENT   POLICY    ANALYSIS    FOR    THE 
NETHERLANDS, 
RAND  Corp.,  Santa  Monica,  CA. 
For  primary  bibliographic  entry  see  Field  6B. 
W88-00026 


OPTIMIZING  THE  CONJUNCTIVE  USE  OF 
SURFACE  AND  GROUNDWATER, 

For  primary  bibliographic  entry  see  Field  4B. 
W88-00397 


FLOODS  ON  VALLEY  RIVER,  TATHAM 
CREEK,  AND  JANALUSKA  CREEK  IN  THE 
VICINITY  OF  ANDREWS,  NORTH  CAROLI- 
NA. 

For  primary  bibliographic  entry  see  Field  2E. 
W88-O0645 


PREDICTION  METHODS, 

Institut  za  Vodoprivredu  Jaroslav  Cerni,  Belgrade 

(Yugoslavia). 

For  primary  bibliographic  entry  see  Field  2J. 

W88-00699 


NONLINEAR  PROGRAMMING  METHODS  IN 
RESERVOIR  SYSTEM  MANAGEMENT, 

Tennessee  Univ.,  Knoxville. 

For   primary   bibliographic   entry   see   Field   5G. 

W88-O0884 


OPERATIONAL,  SPATIAL  AND  ENVIRON- 
MENTAL WATER  PLANNING  AND  ANALY- 
SIS, 


Michigan  State  Univ.,  East  Lansing.  Center  for 

Remote  Sensing. 

For   primary   bibliographic   entry   see   Field   5G. 

W88-00943 
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SCREENING  TACTICS  IN  A  WATER  MAN- 
AGEMENT POLICY  ANALYSIS  FOR  THE 
NETHERLANDS, 

RAND  Corp.,  Santa  Monica,  CA. 

W.  E.  Walker,  and  M.  A.  Veen. 

Water  Resources  Research  WRERAQ,  Vol.  23, 

No.  7,  p  1145-1151,  July  1987.  3  fig,  3  tab,  6  ref. 

Descriptors:  'Policy  analysis,  'Cost-benefit  analy- 
sis, 'Water  management,  'Netherlands,  Evalua- 
tion, Flow  discharge,  Water  storage,  Lakes,  Wa- 
terways, Costs,  Water  demand. 

Large  policy  studies  generally  involve  too  many 
alternative  policies  to  examine  each  in  detail.  As  a 
result,  such  studies  often  include  a  step  in  which 
policy  options  (tactics)  that  are  clearly  unattractive 
are  screened  out.  The  output  from  this  step  is  a 
small  list  of  tactics  that  deserve  a  more  thorough 
evaluation.  Th  screening  of  tactics  to  change  the 
movement  and  storage  of  water  in  lakes  and  water- 
ways of  the  Netherlands  is  described.  This  analysis 
was  part  of  a  larger  study  to  help  the  Dutch 
government  develop  a  new  water  management 
policy.  The  screening  process  for  each  tactic  in- 
volved obtaining  an  upper  bound  (UB)  on  the 
expected  annual  benefits  from  the  tactic  under 
various  assumptions  about  future  water  demands 
and  comparing  this  upper  bound  with  the  tactic's 
annualized  fixed  cost  (AFC).  If  the  AFC  was  less 
than  the  UB,  the  tactic  was  considered  promising 
and  was  retained  for  further  analysis.  If  not,  the 
tactic  was  screened  out.  Results  from  the  screening 
analysis  allowed  informed  policy  decisions  that 
will  avoid  investment  expenditures  of  hundreds  of 
millions  of  dollars  and  will  reduce  agricultural 
damage  by  about  15  million  dollars/year.  (Au- 
thor's abstract) 
W88-00026 


LOCAL  AND  REGIONAL  ECONOMIC  IM- 
PACTS, 

R.  A.  Young. 

IN:  Water  Scarcity:  Impacts  on  Western  Agricul- 
ture. Univ.  of  California  Press,  Berkeley.  1984.  p 
244-272,  1  fig,  2  tab,  22  ref. 

Descriptors:  'Planning,  'Evaluation,  'Water 
policy,  'Agriculture,  'Irrigation,  'Economic  as- 
pects, Water  policy,  Water  transfer,  Water  rights, 
Water  allocation. 

The  direct  and  indirect  economic  impacts  of  poten- 
tial transfers  of  water  from  agriculture  to  alterna- 
tive uses  are  explored.  The  potential  reductions  in 
net  farm  income  and  regional  farm-related  income 
and  employment  are  compared  with  the  gains  in 
those  sectors  which  receive  reallocated  water  sup- 
plies. Direct  economic  impacts  to  the  agricultural 
sector  are  registered  on  the  products  in  which 
value  productivity  is  lowest  (forage,  food  and  feed 
grain  production).  Here  the  net  economic  value 
foregone  for  a  10-20%  supply  reduction  id  $5-$30 
per  acre-foot.  The  gains  in  net  value  of  product  or 
in  willingness  to  pay  in  households  and  industries 
are  5  to  10  times  higher.  Indirect  impacts  are 
measured  by  income  from  primary  regional  re- 
sources and  by  employment  per  unit  of  water, 
including  multiplier  effects.  Indirect  losses  associ- 
ated with  transferring  from  agriculture  is  dwarfed 
by  the  gains  in  nonagricultural  sectors.  The  sector 
most  likely  affected  (forage,  food  and  feed  grains) 
yields  relatively  small  indirect  employment  and 
income  effects  compared  with  the  emerging  urban 
sectors.  The  economic  interests  of  farmers  whose 
water  is  transferred  to  urban  uses  are  generally 
protected  by  state  water  and  property  rights  laws. 
The  rate  of  loss  of  irrigation  water  will  probably 
be  relatively  slow  so  that  the  affected  workers  and 
businessmen  have  time  to  adjust.  Little  need  is  seen 
for  specific  public  policies  to  deal  with  these 
changes.  (See  also  W88-O0291)  (Cassar-PTT) 
W88-0O302 


SOCIAL  IMPACTS  UPON  URBAN  COMMUNI- 
TIES, 

L.  J.  Gibson. 

IN:  Water  Scarcity:  Impacts  on  Western  Agricul- 
ture. Univ.  of  California  Press,  Berkeley.  1984.  p 
331-353,  4  fig,  7  tab. 

Descriptors:  'Planning,  'Social  impact,  'Water 
policy,  'Agriculture,  'Irrigation,  Social  aspects, 
Water  scarcity,  Economic  impacts. 

Initially,  a  simple  general  model  is  introduced  to 
describe  what  might  happen  should  irrigated  agri- 
culture be  eliminated  or  greatly  reduced  in  the 
semiarid  West.  Consideration  of  this  general  model 
raises  a  number  of  additional  questions:  (1)  what 
are  the  spatial  patterns  of  potential  impacts;  (2) 
what  are  the  employment  implications;  and  (3) 
what  are  the  potential  scale  and  other  mitigative 
effects.  The  first  question  is  addressed  by  analysis 
of  several  maps  which  show  the  location  and  rela- 
tive importance  of  irrigation  agriculture.  Data 
clearly  show  that  irrigation  activity  is  highly  con- 
centrated in  a  handful  of  states.  The  second  ques- 
tion is  approached  through  case  studies  which 
focus  on  agricultural  employment  in  three  states 
which  have  exceptionally  high  levels  of  irrigation 
agriculture.  'Worst  case'  estimates  of  employment 
dislocation  are  offered.  Finally,  speculation  is  of- 
fered as  to  the  scale  effects  and  other  mitigative 
effects  that  will  likely  soften  dislocation  impacts. 
Given  the  history  of  outmigration  from  agricultur- 
al areas,  additional  declines  in  agricultural  popula- 
tion are  likely  to  be  of  modest  magnitude  and  of 
unmanageable  proportions  when  viewed  from  both 
the  perspective  of  rural  sending  areas  and  of  urban 
receiving  areas.  (Lantz-PTT) 
W88-00306 


AQUATIC  ECOLOGICAL  ASSESSMENTS:  RE- 
GIONAL DATA  SOURCES  AND  THEDJ  APPLI- 
CATION, 

Argonne  National  Lab.,  IL.  Energy  and  Environ- 
mental Systems  Div. 

J.  E.  Vancil,  S.  W.  Ballou,  and  J.  B.  Levenson. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  DE83-002291. 
Price  codes:  A06  in  paper  copy,  A01  in  microfiche. 
ANL/EES-TM-195,  October  1982.  110  p,  1  fig,  18 
tab,  96  ref,  2  append.  Contract  No.  W-31-109-Eng- 
38. 

Descriptors:  'Aquatic  environment,  'Ecology, 
'Data  collections,  Fisheries,  Resources  develop- 
ment, Resources  management,  Water  management, 
Oil  shale,  Water  fowl. 

The  availability  of  aquatic  ecology  data  and  its 
recommended  use  for  impact  assessments  are  dis- 
cussed. This  information  is  critical  for  evaluating 
ecological  effects  of  energy-related  activities,  espe- 
cially when  projecting  effects  for  broad  geographi- 
cal areas.  Regional  data  are  identified,  and  exam- 
ples of  how  these  data  sources  can  be  used  in 
assessing  energy  activities  are  provided.  (Halter- 
man-PTT) 
W88-00483 


SOCIAL  FEASEBJXrrY  AS  AN  ALTERNATIVE 
APPROACH  TO  WATER  RESOURCE  PLAN- 
NING, 

Virginia  Polytechnic  Inst.,  Blacksburg.  Water  Re- 
sources Research  Center. 
M.  S.  Hrezo,  and  W.  J.  Howe. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  PB87-201075/ 
AS.  Price  codes:  A04  in  paper  copy,  A01  in  micro- 
fiche. Bulletin  149  (VPI-VWRRC-BULL  149), 
October  1985.  53  p,  7  tab,  107  ref.  Project  No. 
374904. 

Descriptors:  'Public  participation,  'Water  re- 
source planning,  Management,  'Virginia,  'Infor- 
mation transfer,  Education,  Research,  Grants. 

This  research  examined  the  approaches  of  3 1  states 
to  including  public  participation  in  water  resource 
planning  and  reviewed  the  available  literature  on 
the  subject  in  order  to  evaluate  (1)  the  nature  and 
extent  of  public  participation  in  this  area  and  (2) 
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the  compatibility  between  citizen  involvement 
techniques  and  policy  types.  It  found  a  wide  gap 
between  the  advice  on  public  participation  offered 
by  the  literature  and  current  state  participation 
programs.  The  literature  suggests  consulting  a 
wide  number  and  variety  of  citizens  and  interests, 
involving  participants  throughout  the  planning 
process,  utilizing  several  different  types  of  tech- 
niques -  especially  those  requiring  dialogue  be- 
tween planners  and  the  public  -  and  allowing  citi- 
zens to  help  evaluate  and  select  plans.  The  current 
pattern  of  public  participation  in  water  resources 
planning,  on  the  other  hand,  consists  of  participa- 
tion by  limited  numbers,  in  limited  ways,  at  limited 
points  in  the  process.  The  research  suggests  that 
conflict  over  public  participation  in  water  resource 
planning  is  due,  in  part,  to  confusion  over  the 
nature  of  the  policies  involved.  Based  on  these 
findings,  two  models  to  bridge  the  gap  by  incorpo- 
rating greater  consideration  of  policy  type  into 
water  resource  planning  are  offered:  (1)  Social 
Feasibility  Model  and  (2)  the  Political  Feasibility 
Model.  The  report  suggests  that  although  the  Po- 
litical Feasibility  Model  has  been  widely  accepted 
in  water  resource  planning,  planners  have  not  un- 
derstood that  social  and  redistributive  policies  in- 
volving value  conflicts  are  best  chosen  though  the 
Social  Feasibility  Model.  The  report  also  offers 
guidelines  for  implementing  the  Social  Feasibility 
Model.  (USGS) 
W88-00543 


PROCEEDINGS,  MISSISSIPPI  WATER  RE- 
SOURCES CONFERENCE,  1985. 

Mississippi  State  Univ.,  Mississippi  State.  Water 
Resources  Research  Inst. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  PB87-201083/ 
AS.  Price  codes:  A07  in  paper  copy,  A01  in  micro- 
fiche. 1985.  140  p.  Contract  No.  G915. 

Descriptors:  'Conferences,  *Mississippi,  'Water 
management,  Data  storage  and  retrieval,  Interbasin 
transfer,  Water  law,  Water  rights,  Legal  aspects, 
Computer  models,  Mathematical  models,  Hydrau- 
lic models,  Model  studies,  Groundwater,  Ground- 
water movement,  Sjirface  water,  Economic 
impact,  Waterways. 

The  proceedings  of  the  fifteenth  Mississippi  water 
resources  conference  are  compiled.  In  this  confer- 
ence, papers  focused  on  specific  problems,  systems, 
and  methods  applicable  to  water  management  in 
the  state  and  the  region.  Nineteen  papers  by  sepa- 
rate authors  addressed  information/data  manage- 
ment, assessed  economic  impacts  of  water  use  and 
management,  presented  modeling  techniques  for 
various  surface  and  groundwater  problems,  pre- 
sented water  quality  studies,  reviewed  alternative 
sources  of  supply,  and  discussed  legal  issues  related 
to  water  transfer  and,  in  particular,  to  proposed 
water  law  changes  in  Mississippi.  (Hawkins-MS  St 

W88-O0544 


LONG-RUN  FORECASTING  OF  REGIONAL 
ECONOMIC  ACnvrTY  FOR  USE  IN  WATER 
RESOURCE  PROJECT  EVALUATIONS, 

Ohio  State  Univ.,  Columbus.  Museum  of  Zoology. 
S.  P.  Coelen. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  PB87-201059/ 
AS.  Price  codes:  A04  in  paper  copy,  A01  in  micro- 
fiche. Pennsylvania  Institute  on  Land  and  Water 
Resources,  University  Park,  Technical  Completion 
Report  to  Bureau  of  Reclamation,  July  1983.  58  p, 
2  fig,  2  tab,  12  ref.  Project  No.  OWRT  B-114- 
PA(1). 

Descriptors:  *Long-term  planning,  'Population 
dynamics,  'Future  planning,  'Water  demand, 
•Econometrics,  'Water  resources  development, 
Project  planning,  Evaluations,  Human  population, 
Economic  aspects,  Projections,  Forecasting,  Plan- 
ning, Regional  development. 

Population  trends  and  regional  economic  activity 
were  evaluated  for  use  in  the  planning  of  water 
resource  programs.  Population  growth  significant- 
ly and  directly  affects  water  resource  needs.  In 
studying  population  forecasting  for  water  resource 


utilization,  an  evaluation  of  the  accuracy  of  the 
county  population  estimates  forecast  by  the  Bureau 
of  Census  was  made.  The  accuracy  of  the  Bureau 
of  Economic  Analysis  population  and  earnings 
forecasts  and  other  econometric  models  were  eval- 
uated. In  addition,  this  research  evaluated  the  qual- 
ity of  work  on  population  forecasts  done  with 
regard  to  a  project  designed  to  high-flow-skim  the 
Connecticut  River.  The  excess  water  obtained 
from  this  process  will  be  placed  in  the  Quabbin 
Reservoir  for  use  by  the  Metropolitan  District 
Commission  in  serving  the  Boston  metropolitan 
area  through  2030.  Federal  and  state  water  subsi- 
dies to  provide  clean  water  in  the  future  are  exam- 
ined in  an  appendix.  (Geiger-PTT) 
W88-00549 


ECONOMIC  EVALUATION  OF  THE  COLORA- 
DO RIVER  BASIN  SALINITY  CONTROL  PRO- 
GRAM, 

Colorado  State  Univ.,  Fort  Collins.  Dept.  of  Agri- 
cultural and  Natural  Resource  Economics. 
R.  L.  Gardner,  and  R.  A.  Young. 
Western  Journal  of  Agricultural  Economics,  Vol. 
10,  No.  1,  p  1-12,  July  1985.  4  tab,  20  ref. 

Descriptors:  'Economic  aspects,  'Evaluation,  'Sa- 
linity control,  Salinity,  Colorado  River,  Water 
Quality  Control,  Dissolved  salts,  Benefits,  Estimat- 
ed costs,  Cost  comparisons,  Water  use. 

Dissolved  salts  (salinity)  adversely  affect  numerous 
urban  and  agricultural  users  of  Colorado  River 
water  in  California  and  Arizona.  Congress  in  1974 
authorized  a  major  salinity  control  program.  Stud- 
ies of  general  economic  benefits  from  salinity 
abatement  and  the  cost  per  unit  of  salinity  reduc- 
tion expected  from  specific  proposed  projects  have 
been  developed  by  the  responsible  federal  agen- 
cies, but  no  project-by-project  evaluation  has  been 
published.  A  conceptional  basis  was  found  for  a 
substantial  downward  revision  of  prospective  eco- 
nomic benefits  of  salinity  abatement.  Revised  bene- 
fits are  compared  with  estimated  costs,  and  only 
for  five  of  the  nineteen  projects  do  economic  bene- 
fits appear  to  exceed  costs.  (Author's  abstract) 
W88-00561 


PROTOTYPE  EVALUATION  OF  SELECTED 
NEPA  PREDICTED  ENVIRONMENTAL  IM- 
PACTS FOR  CONSTRUCTION  GRANTS 
PROJECTS. 

ESEI/EcolSciences,  South  Bend,  IN. 

For  primary   bibliographic   entry   see   Field   6G. 

W88-00678 


APPLICATION  OF  FTVE  METHODS  FOR 
MEASUREMENTS  OF  WILDLIFE  VALUE: 
LOWER  SHEYENNE  RTVER  BASIN  NORTH 
DAKOTA, 

North  Dakota  State  Univ.,  Fargo.  Dept.  of  Agri- 
cultural Economics. 

W.  Nelson,  W.  Barker,  and  J.  A.  Leitch. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  PB87-290386. 
Price  codes:  A07  in  paper  copy,  A01  in  microfiche. 
North  Dakota  Water  Resources  Research  Institute, 
North  Dakota  State  University,  Fargo.  Comple- 
tion Report,  January  1983.  133  p,  10  fig,  17  tab,  63 
ref.  Project  No.  OWRT  B-030-NDAK  (4). 

Descriptors:  'Wildlife,  'Economics,  'North 
Dakota,  Population,  Outdoor  recreation,  Wetlands 
environment,  Habitats,  Social  values,  Sheyenne 
River  Basin. 

Increasing  attention  has  been  focused  on  wildlife 
and  the  environment  in  recent  years.  This  concern 
has  been  brought  about  by  increased  population, 
more  leisure  time,  a  better  educated  populus,  and 
higher  levels  of  pollution.  Wildlife  has  been  caught 
in  a  squeeze  from  two  directions:  diminishing  habi- 
tat and  increasing  demand  as  an  element  of  out- 
door recreation.  This  study  was  to  determine  the 
economic  value  of  wildlife  of  the  Lower  Sheyenne 
River  Basin  (LSRB).  The  components  of  this  ob- 
jective were  (1)  to  describe  the  wildlife  community 
of  the  LSRB  and  (2)  to  identify  and  apply  alterna- 
tive methods  of  determining  values  of  wildlife  in 
this  area.  Only  45%  of  the  land  is  under  cultiva- 
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tion,  the  remainder  being  either  in  woodland 
(10%)  wetland  (3%)  or  grazed  (41%).  It  is  the 
least  densely  populated  reach  of  the  LSRB,  with 
many  sections  having  no  human  inhabitants.  It 
harbors  a  relative  abundance  of  wildlife  and  pos- 
sesses the  potential  for  more.  The  wildlife  commu- 
nity of  the  Lower  Sheyenne  River  Basin  has  a 
positive  economic  value.  Any  plans  for  develop- 
ment of  the  basin  should  include  a  parameter  for 
wildlife.  The  wildlife  resources  can  be  compared 
equitably  against  alternative  land-uses  by  calculat- 
ing economic  values  for  that  resource.  (USGS) 
W88-00741 


HIPLEX:  A  COOPERATIVE  PROGRAM  ON 
RAIN  AUGMENTATION  IN  THE  HIGH 
PLATNS, 

Bureau  of  Reclamation,  Denver,  CO.  Div.  of  At- 
mospheric Resources  Research. 
For  primary  bibliographic  entry  see  Field  3B. 
W88-00788 


GARRISON  DIVERSION  UNIT  COMMISSION, 
FINAL  REPORT. 

Garrison  Diversion  Unit  Commission,  Bismarck, 

ND. 

December  20,  1984.  59,  6  append. 

Descriptors:  'Water  management,  'Water  re- 
sources development,  Future  planning,  Water 
supply  development,  Potential  water  supply,  Irri- 
gation programs,  Project  planning,  Environmental 
impact  statement. 

The  Garrison  Diversion  Unit  Commission  was  ap- 
pointed by  the  Secretary  of  the  Interior  to  review 
the  controversy  surrounding  the  authorized  Initial 
Stage  of  the  Garrison  Diversion  Unit,  to  evaluate 
the  contemporary  water  needs  of  the  State  of 
North  Dakota,  and  to  make  recommendations.  The 
Commission  members  realized  that  the  State  of 
North  Dakota  needs  a  federally-funded  water 
project  for  irrigation  development,  a  moral  com- 
mitment should  be  kept  regarding  the  Upper  Mis- 
souri Basin  States  and  Indian  Tribes,  municipal  and 
industrial  water  needs  are  important  to  a  broad 
spectrum  of  groups  throughout  the  State,  construc- 
tion of  the  Garrison  Diversion  Unit  would  be  of 
serious  concern  to  Canada,  some  environmental 
impacts  of  the  initial  stage  of  the  authorized  plan 
should  be  avoided,  and  existing  wetlands  should  be 
protected.  Based  on  these  points,  the  Commission 
formulated  an  alternative  plan,  the  Commission 
Plan,  to  avoid  the  problems  sited  in  the  initial  plan. 
Following  public  hearings,  the  Commission  decid- 
ed to  keep  open  future  opportunities  of  the  State  to 
pursue  irrigation  and  other  development  of  the 
Hudson  Bay  drainage  area  and  elsewhere  in  the 
State,  to  meet  the  needs  of  the  greatest  number  of 
people  at  an  acceptable  cost,  and  to  minimize 
environmental  impacts.  The  revised  Commission 
Plan  provides  irrigation  service  to  about  130,000 
acres.  It  proposes  studies  and  consultations  with 
Canadian  officials  to  develop  methods  that  would 
permit  the  use  of  Missouri  River  water  under 
future  proposals  for  irrigation  in  areas  of  North 
Dakota  that  lie  in  the  Hudson  Bay  drainage.  The 
Commission  Report  also  contains  several  recom- 
mendations that  expand  significantly  the  availabil- 
ity of  Missouri  River  water  and  groundwater  to 
municipal,  industrial,  and  rural  supply  systems. 
(Geiger-PTT) 
W88-00830 


ECOLOGICAL  CHARACTERIZATION  OF  THE 
CENTRAL  AND  NORTHERN  CALIFORNIA 
COASTAL  REGION.  VOLUME  IV:  WATER- 
SHEDS AND  BASINS,  CHAPTERS  1-16. 

Jones   and   Stokes   Associates,   Inc.,   Sacramento, 

CA. 

For  primary  bibliographic  entry  see  Field  2E. 

W88-00900 


ECONOMIC  BENEFITS  OF  CONTROLLING 
WATER  POLLUTION  IN  AN  IRRIGATED 
RIVER  BASIN:  METHODOLOGY  AND  APPLI- 
CATION, 

Washington  State  Univ.,  Pullman.  Dept.  of  Agri- 
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cultural  Economics. 

Y.  Gutema,  and  N.  K.  Whittlesey. 

Available  from  the  National  Technical  Information 

Service,  Springfield,  VA  22161,  as  PB83-164756. 

Price  codes:  A09  in  paper  copy,  A01  in  microfiche. 

EPA-600/2-83-008,  February  1983.  169  p,  22  fig, 

18  tab,  178  ref. 

Descriptors:  *Planning,  'Economic  evaluation, 
♦Water  quality  control,  'Irrigation,  Cost-benefit 
analysis,  Return  flow,  Flow  augmentation,  Social 
aspects,  Nitrates,  Agriculture,  Nonpoint  pollution 
sources,  Fate  of  pollutants,  Benefits,  Yakima  River, 
Washington,  Fishing,  Recreation,  Standards, 
Water  quality  standards. 

An  analytical  model  consisting  of  a  water  quality 
submodel  and  an  economic  submodel  was  devel- 
oped. The  water  quality  submodel  consisted  of 
three  elements:  parameters,  water  quality  index 
functions,  and  an  aggregation  rule.  The  parameters 
defined  water  quality  as  a  multidimensional  vector, 
with  each  component  representing  some  aspect  of 
the  physical,  chemical,  biological,  and  aesthetic 
characteristics  of  water  affecting  water  uses.  The 
water  quality  index  functions  translated  the  meas- 
ured levels  of  parameters  into  numerical  values  of 
quality  levels  which  water  users  could  interpret. 
The  aggregation  rule  provided  a  way  for  combin- 
ing the  numerical  values  of  water  quality  and 
parameters  into  an  overall  water  quality  index  for 
each  use.  The  economic  submodel  viewed  water  as 
a  multiple  use  resource,  with  each  use  having  its 
own  quality  requirements.  Basically,  this  submodel 
provided  estimates  of  aggregate  net  social  benefits 
to  be  derived  from  water  quality  changes.  The 
model  was  tested  and  demonstrated  by  application 
to  three  typical  water  quality  improvement  poli- 
cies: stream  flow  augmentation,  reduced  sediment 
level,  and  reduced  nitrate  levels.  The  social  bene- 
fits from  flow  augmentation  exceeded  the  social 
benefits  derived  from  policies  reducing  sediment  or 
nitrate  levels.  For  both  stream  flow  augmentation 
and  reduced  nitrate  levels,  the  annual  benefits  fell 
short  of  the  annual  costs  at  the  highest  level  of 
water  quality.  These  findings  imply  that  water 
quality  standards  may  be  too  high,  and  achieving 
these  standards  may  not  be  economically  efficient. 
(Author's  abstract) 
W88-00908 

6C.  Cost  Allocation,  Cost  Sharing, 
Pricing/Repayment 


DO  WATER  MARKETS  'WORK'.  MARKET 
TRANSFERS  AND  TRADE-OFFS  IN  THE 
SOUTHWESTERN  STATES, 

Arizona  Univ.,  Tucson.  Dept.  of  Cellular  and  De- 
velopmental Biology. 

For  primary  bibliographic  entry  see  Field  6D. 
W88-00022 


FINANCIAL  BURDENS  AND  ECONOMIC 
COSTS  IN  EXPANDING  URBAN  WATER  SYS- 
TEMS, 

North  Carolina  Univ.,  Chapel  Hill.  Dept.  of  City 

and  Regional  Planning. 

D.  H.  Moreau,  and  T.  P.  Snyder. 

Water  Resources  Research  WRERAQ,  Vol.  23, 

No.  7,  p  1 139-1 144,  July  1987.  5  fig,  6  ref. 

Descriptors:  *Water  supply  development,  'Cost 
allocation,  'Water  conveyance,  'Economic  as- 
pects, 'Costs,  'Expansion,  'User  costs,  Municipal 
water,  Financing,  Costs,  Water  distribution,  Inter- 
est rates,  Mathematical  equations. 

Rates  of  growth  of  demand,  lengths  of  financing 
periods,  real  interest  rates,  and  types  of  facilities 
are  shown  to  be  important  variables  in  evaluating 
the  equity  (or  inequity)  between  established  resi- 
dents and  new-development  residents  when  urban 
water  and  sewer  facilities  are  expanded  with  public 
financing.  Established  residents  pay  less  than  the 
economic  cost  of  facilities  when  facilities  that  can 
be  efficiently  expanded  in  an  incremental  manner 
are  subjected  to  demands  that  are  growing  at  rates 
that  are  less  than  the  real  interest  rate.  They  pay 
more  than  the  economic  cost  when  growth  occurs 
at  higher  rates.   When  facilities  are  expanded  at 


multiyear  intervals  with  excess  capacity,  payments 
are  equated  to  costs  at  lower  growth  rates.  Similar- 
ly, increasing  real  costs  of  facilities  shift  that  break- 
point to  lower  growth  rates.  Modest  one-time 
changes  can  be  used  to  offset  burdens  on  estab- 
lished residents  when  inequities  do  occur.  Inflation 
has  little  effect  on  these  results.  (Author's  abstract) 
W88-00025 


NEW  METHOD  FOR  THE  REAL-TIME  OPER- 
ATION OF  RESERVOIR  SYSTEMS, 

Georgia  Inst,  of  Tech.,  Atlanta.  School  of  Civil 

Engineering. 

For  primary  bibliographic  entry  see  Field  4A. 

W88-0OO46 


SIMULATED  IMPACT  OF  WEATHER  MODI- 
FICATION ON  THE  COLORADO  RIVER, 

Bureau  of  Reclamation,  Denver,  CO.  Div.  of  At- 
mospheric Resources  Research. 
For  primary  bibliographic  entry  see  Field  3B. 
W88-00351 


ECONOMIC  EVALUATION  OF  ALTERNA- 
TIVE STRATEGIES  FOR  MAINTAINING  IN- 
STREAM  FLOWS, 

Utah  Water  Research  Lab.,  Logan. 
R.  Narayanan,  D.  Larson,  A.  B.  Bishop,  and  P. 
Amirfathi. 

IN:  Aquatic  Resources  Management  of  the  Colora- 
do River  Ecosystem:  Proceedings  of  the  1981 
Symposium  on  the  Aquatic  Resources  Manage- 
ment of  the  Colorado  River  Ecosystem,  November 
16-18,  1981,  Las  Vegas,  NV.  Ann  Arbor  Science, 
Ann  Arbor,  MI.  1983.  p  621-639,  4  fig,  6  tab,  13 
ref. 

Descriptors:  'Cost  analysis,  'Water  law,  'Water 
rights,  'Rivers,  'Instream  flow,  'Irrigation, 
'Water  management,  'Riparian  rights,  'Legal  as- 
pects, 'Economic  aspects,  Blacksmith  Fork,  Little 
Bear  River,  Streamflow,  Model  studies,  Water  use, 
Water  demand. 

By  using  a  stochastic  linear  programming  model, 
the  expected  cost  of  maintaining  various  levels  of 
expected  instream  flows  was  determined.  Due  to 
the  difference  in  the  values  of  junior  and  senior 
water  rights,  using  an  expected  instream  flow  strat- 
egy produces  a  consistently  lower  cost  as  com- 
pared to  a  minimum  flow  strategy.  At  higher  levels 
of  expected  instream  flow  requirements,  the  differ- 
ence in  costs  between  the  two  strategies  narrowed. 
However,  to  maintain  expected  instream  flows  at 
70%  of  average  flows,  the  agricultural  sector  has 
to  be  virtually  eliminated.  One  disadvantage  of  the 
expected  instream  flow  strategy  is  that  it  could 
prescribe  zero  instream  flows  during  certain  short 
periods.  Therefore,  a  critical  instantaneous  flow  of 
20%  of  average  flows  to  prevent  irreversible  dam- 
ages was  stipulated.  This  critical  flow  strategy 
does  not  appreciably  increase  the  cost  of  maintain- 
ing expected  instream  flows.  The  irrigated  acreage 
is  found  to  be  fairly  stable  over  most  ranges  of 
water  availability  for  the  simple  expected  instream 
flow  strategy  and  the  critical  flow  strategy.  Under 
the  minimum  flow  strategy,  larger  acreages  of  land 
may  be  irrigated  under  high  stream  flow  condi- 
tions, but  irrigated  land  generally  drops  to  zero 
under  low  and  medium  stream  flow  conditions. 
Based  upon  these  results,  the  critical  flow  strategy 
appears  to  be  a  promising  criterion  for  providing 
instream  flows.  However,  stream-specific  costs  of 
alternative  expected  instream  flow  requirement 
levels  need  to  be  determined  before  choosing  a 
desired  level  of  expected  instream  flow.  (See  also 
W86-02484)  (Author's  abstract) 
W88-O0369 


ENERGY  IMPACTS  OF  MAN-MADE  WATER 
RECREATION  AREAS, 

Utah  State  Univ.,  Logan.  Dept.  of  Mechanical 
Engineering. 

D.  A.  Bell,  J.  C.  Batty,  E.  B.  Godfrey,  J.  P.  Riley, 
and  T.  C.  Stoddard. 

IN:  Aquatic  Resources  Management  of  the  Colora- 
do River  Ecosystem:  Proceedings  of  the  1981 
Symposium  on  the  Aquatic  Resources  Manage- 
ment of  the  Colorado  River  Ecosystem,  November 


16-18,  1981,  Las  Vegas,  NV.  Ann  Arbor  Science, 
Ann  Arbor,  MI.  1983.  p  641-656,  4  fig,  5  tab,  22 
ref. 

Descriptors:  'Cost  analysis,  'Economic  aspects, 
'Energy,  'Reservoirs,  'Recreation,  Construction 
costs,  Travel,  Lake  Powell,  Flaming  Gorge,  Wil- 
lard  Bay,  Rockport  Reservoir,  East  Canyon  Reser- 
voir, Hyrum  Reservoir,  Planning,  Accounting. 

Energy  expenditures  for  water-based  recreation 
sites  in  Utah  were  developed.  The  most  significant 
facets  of  energy  usage  were  construction  of  the 
facility,  energy  expended  at  the  site  in  pursuit  of 
recreation,  and  energy  used  in  travel  to  and  from 
the  site.  Energy  expenditures  for  travel  to  and 
from  the  site  and  on-site  were  significantly  more 
than  construction  energy  expenditures.  For  Lake 
Powell  the  expenditures  (in  TJ)  were  364  for  con- 
struction, 3000  for  travel,  976  on-site.  For  Flaming 
Gorge,  Willard  Bay,  Rockport,  East  Canyon,  and 
Hyrum,  these  expenditures  were  2-61  for  construc- 
tion, 24-55  for  travel  to  and  from,  and  26-55  for 
travel  on-site.  (See  also  W86-02484)  (Cassar-PTT) 
W88-00370 


POTENTIAL  COST  SAVINGS  FROM  ESVEST- 
MENTS  IN  ENERGY-CONSERVING  IRRIGA- 
TION SYSTEMS, 

Battelle  Pacific  Northwest  Labs.,  Richland,  WA. 
W.  P.  Patton,  G.  L.  Wilfert,  B.  J.  Harrer,  M.  A. 
Clark,  and  K.  L.  Sherman. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  DE83-O01799. 
Price  codes:  A10  in  paper  copy,  A01  in  microfiche. 
PNL-3930,  UC-95f,  October  1982.  179  p,  22  tab,  15 
ref,  append.  Contract  No.  DE-AC06-76RLO  1830. 

Descriptors:  'Planning,  'Water  conservation, 
'Cost  analysis,  'Irrigation  costs,  'Energy  costs, 
Conservation,  Agriculture,  Wells,  Pumps,  Com- 
puters, Irrigation  efficiency. 

Energy-conserving  irrigation  systems  were  com- 
pared with  conventional  systems  of  similar  tech- 
nology on  the  basis  of  energy  use  and  energy, 
capital,  operating  and  maintenance  costs.  Several 
techniques  are  recommended  for  information  dis- 
semination and  commercialization:  (1)  improved 
well  development-surged  wells  may  have  more 
potential  for  market  development  than  jetted  wells 
(these  methods  can  only  be  used  in  new  wells),  (2) 
redesigned  pump  impeller  and  housing,  (3)  low- 
energy  precision  application  (LEPA)  center-pivot 
and  lateral-move  systems,  and  (4)  computerized 
irrigation  scheduling.  Reduced-pressure  center- 
pivot  systems  are  already  being  marketed.  (Cassar- 
PTT) 
W88-00478 


FINANCING  WATER  SUPPLY  AND 
WASTEWATER  SERVICES  IN  NORTH  CARO- 
LINA IN  THE  1980S, 

North  Carolina  Univ.  at  Chapel  Hill.  Dept.  of  City 

and  Regional  Planning. 

For  primary  bibliographic  entry  see  Field   5D. 

W88-00735 


GUIDELINES  FOR  ASSESSING  FLOOD 
DAMAGE  IN  SOUTH  AFRICA, 

Orange  Free  State  Univ.,  Bloemfontein  (South 
Africa).  Inst,  of  Social  and  Economic  Research. 
D.  J.  G.  Smith,  M.  F.  Viljoen,  and  P.  H.  Spies. 
Published  by  South  Africa  Water  Research  Com- 
mission, Pretoria,  1981.  64  p,  7  fig,  1  tab,  25  ref, 
append. 

Descriptors:  'Planning,  'Cost  analysis,  'Flood 
damage,  'South  Africa,  Cost-benefit  analysis, 
Damage,  Flood  plains,  Flood  data,  Economic  as- 
pects, Compensation,  Evaluation,  Land  appraisals, 
Pricing,  Social  aspects,  Model  studies,  Property 
value,  Real  property,  Farms,  Livestock. 

Research  was  conducted  on  guidelines  for  flood 
damage  assessment  in  South  Africa.  These  are 
designed  as  suggestions,  not  a  final  procedure,  and 
should  be  adapted  to  individual  situations.  A  pro- 
cedure for  measuring  flood  damage  is  concerned 
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with  primary  damages,  secondary  damages,  and 
intangible  damages.  A  detailed  practical  applica- 
tion shows  how  to  identify  individuals  and  institu- 
tions which  sustained  damage,  to  obtain  secondary 
data  such  as  market  values,  to  survey  the  site,  and 
to  describe  the  damage  in  the  following  categories: 
land,  crops  and  harvests,  buildings,  other  fixed 
improvements,  contents  of  dwellings,  stock,  vehi- 
cles and  machinery,  livestock,  and  miscellaneous, 
for  example,  higher  telephone  expenses,  loss  of 
business,  and  extra  pay  for  municipal  workers.  A 
37-page  appendix  shows  questionnaires  useful  in 
obtaining  flood  damage  data.  (Cassar-PTT) 
W88-00832 


1982  NEEDS  SURVEY:  COST  ESTIMATES  FOR 
CONSTRUCTION  OF  PUBLICLY-OWNED 
WASTEWATER  TREATMENT  FACILITIES. 

Environmental  Protection  Agency,  Washington, 
DC.  Office  of  Water  Program  Operations. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  PB83- 148486. 
Price  codes:  A05  in  paper  copy,  A01  in  microfiche. 
December  31,  1982.  85  p,  10  tab,  3  append. 

Descriptors:  'Wastewater  faculties,  *Cost  analysis, 
•Surveys,  'Cost  allocation,  'Wastewater  manage- 
ment, Wastewater  treatment,  Construction  costs, 
Economic  aspects,  Combined  sewer  overflows, 
Combined  sewers,  Wastewater  collection,  Future 
planning,  Management  planning. 

The  1982  Needs  Survey  gives  the  best  estimate 
available  of  the  nationwide  costs  of  compliance 
with  the  goals  of  the  1981  Construction  Grant 
Amendments  to  the  Clean  Water  Act  (CWA). 
Meeting  the  water  quality  goals  of  the  CWA  will 
require  a  substantial  investment.  Total  existing  and 
proposed  treatment  and  interceptor  needs,  includ- 
ing growth  to  the  year  2000  are  estimated  at  $57.3 
billion.  Advance  work  completed  during  the  1982 
Needs  Survey  will  provide  the  foundation  for  link- 
ing treatment  plants  with  their  receiving  water 
bodies  and  water  quality  impacts  as  part  of  the 
1984  Needs  Survey.  Absolute  backlog  and  year 
2000  needs  have  decreased  by  about  13.1%  and 
15.3%,  respectively,  since  the  1980  Needs  Survey. 
For  the  first  time,  the  need  for  treatment  of  com- 
bined sewer  overflows  (CSO)  was  based  on  an 
estimate  of  the  costs  to  achieve  the  State  designat- 
ed stream  use  classification  rather  than  on  an  as- 
sumed recreation  use  for  each  CSO  area.  About 
16%  of  the  national  population  is  currently  served 
by  CSOs.  The  quality  of  the  1982  Needs  Survey 
estimates  has  been  greatly  improved.  Needs 
Survey  data  provide  a  basis  for  congressional  allot- 
ment of  funds  appropriated  for  the  construction 
grants  program.  The  1982  Needs  Survey  includes  a 
preliminary  analysis  of  the  future  Federal  share  of 
treatment  works  cost  (an  estimated  $37.3  billion). 
As  an  addendum  to  the  1982  Needs  Survey,  EPA 
will  provide  a  complete  list  of  marine  areas  with 
combined  stormwater  and  sanitary  sewer  overflow 
problems  and  their  estimated  costs.  (Geiger-PTT) 
W88-00917 
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DO  WATER  MARKETS  'WORK'.  MARKET 
TRANSFERS  AND  TRADE-OFFS  IN  THE 
SOUTHWESTERN  STATES, 

Arizona  Univ.,  Tucson.  Dept.  of  Cellular  and  De- 
velopmental Biology. 
B.  C.  Saliba. 

Water  Resources  Research  WRERAQ,  Vol.  23, 
No.  7,  pi  113-1 122,  July  1987.  1  fig,  44  ref. 

Descriptors:  'Water  markets,  'Water  rights,  'Eco- 
nomic aspects,  'Water  allocation,  'Water  manage- 
ment, Economic  aspects,  Southwest,  United  States, 
Resource  allocation,   Water  use,  Water  demand. 

Five  southwestern  water  markets  are  described. 
Market  processes  were  evaluated  using  transac- 
tions data  from  each  study  area.  While  the  evalua- 
tion is  necessarily  preliminary  due  to  the  limited 
availability  of  data  on  market  transactions,  the 
markets  analyzed  appear  to  be  relatively  efficient 
in  allocating  water  between  municipal  and  agricul- 
tural uses.  However,  nonconsumptive  use  water 


values  and  third-party  impacts  not  specifically  ad- 
dressed in  state  laws  are  poorly  accounted  for  in 
most  areas.  Trade-offs  between  benefits  of  market 
activities,  opportunity  costs  related  to  market 
transfers,  and  transactions  costs  induced  by  laws 
and  institutions  are  identified.  These  trade-offs  are 
a  key  issue  facing  policymakers  who  determine  the 
roles  that  market  and  administrative  processes  play 
in  water  allocation.  (Author's  abstract) 
W88-00022 


INFLUENCE  OF  SOCIAL  FACTORS  ON 
PUBLIC  ACCEPTANCE  OF  RENOVATED 
WASTEWATER, 

California  Univ.,  Irvine.  Program  in  Social  Ecolo- 
gy- 

B.  H.  Olson,  and  W.  Bruvold. 
In:  Water  Reuse,  Ann  Arbor  Science,  Ann  Arbor, 
MI,  1982.  p  55-73,  1  fig,  1  tab,  29  ref. 

Descriptors:  'Water  reuse,  'Wastewater  treatment, 
'Public  opinion,  Wastewater,  Wastewater  manage- 
ment, Wastewater  renovation. 

The  importance  of  public  opinion  in  determining 
and  implementing  policy  for  use  of  renovated 
wastewater  is  an  extremely  timely  and  interesting 
issue.  Water  as  a  resource  has  increasingly  gained 
attention  in  water-short  areas  of  the  Southwestern 
and  Northwestern  United  States.  The  purpose  of 
this  paper  is  to  present  several  aspects  of  the 
influence  of  social  factors  on  public  acceptance  of 
water  reuse.  The  most  widely  accepted  forms  of 
water  reuse  fall  in  to  the  category  of  noncontact 
uses,  such  as  park  and  golf  courses,  garden  irriga- 
tion, scenic  lakes,  factory /cooling  process,  boating 
and  fishing,  toilet,  and  farm  irrigation.  Body  con- 
tact categories,  such  as  laundry,  beaches  and  bath- 
ing are  not  as  acceptable  as  non-contact  uses.  The 
least  acceptable  category  is  cooking,  food  canning 
and  drinking.  Such  factors  as  sociodemography 
and  the  role  of  government  are  also  discussed.  The 
primary  conclusion  reached  is  that  reuse  projects 
that  have  the  greatest  chance  for  success  ought  to 
produce  more  actual  adoptions  of  advanced  uses  of 
reclaimed  water.  (See  also  W88-00164)  (Halter- 
man-PTT) 
W88-00167 


IMPLEMENTING  DIRECT  WATER  REUSE, 

Missouri  Univ.-Rolla.  Dept.  of  Civil  Engineering. 
For  primary  bibliographic  entry  see  Field  5D. 
W88-O0175 


WATER  SCARCITY:  IMPACTS  ON  WESTERN 
AGRICULTURE. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  PB86-153046/ 
AS.  Price  codes:  A22  in  paper  copy,  A01  in  micro- 
fiche. University  of  California  Press,  Berkeley. 
1984.  Edited  by  Ernest  A.  Engelbert  and  Ann 
Foley  Scheuring.  500  p. 

Descriptors:  'Water  supply,  'Water  scarcity, 
'Water  conservation,  'Water  demand,  'Irrigation 
water,  'Agricultural  water,  Planning,  Agriculture, 
Water  policy,  Water  rights,  Water  management, 
Conservation,  Irrigation. 

A  collection  of  papers  on  the  scarcity  of  agricul- 
tural water  in  the  western  U.S.  considers  four 
major  topics:  Part  I,  water  availability  for  agricul- 
ture; Part  II,  alternatives  for  satisfying  agricultural 
water  demands;  Part  III,  impacts  of  less  water  for 
irrigated  agriculture;  and  Part  IV,  strategies  for 
maintaining  agricultural  viability  with  limited 
water  supply.  Part  I  gives  an  overview  of  water 
availability  from  hydrological,  institutional,  and 
economic  perspectives.  The  alternatives  in  Part  II 
include  developing  new  supplies,  increasing  effi- 
ciency of  nonagricultural  use,  managing  soil  salini- 
ty, and  improving  current  farm  management  meth- 
ods. Part  III  shows  the  effects  of  limited  water 
supplies  on  regional  and  local  economies,  the  na- 
tional commodity  system,  the  business  community, 
rural  communities,  urban  communities,  and  the 
environment.  Strategies  mentioned  in  Part  IV 
show  how  various  interests  can  help  maintain  agri- 
cultural viability-farmers,  business  and  financial 
interests,  and  government.  (See  W88-00292  thru 
W88-O0313)  (Cassar-PTT) 


W88-00291 


NO  SIMPLE  SOLUTIONS, 

A.  F.  Scheuring,  E.  A.  Engelbert,  and  R.  M. 
Hogan. 

IN:  Water  Scarcity:  Impacts  on  Western  Agricul- 
ture. Univ.  of  California  Press,  Berkeley.  1984.  p  1- 
16. 

Descriptors:     'Planning,     'Agriculture,     'Water 

-ipply,  Water  scarcity,  Water  policy,  Water  rights, 

'ater  management,  Water  conservation,  Conser- 


supply,  Water  scarcity,  Water  policy,  Wal 
Water  management,  Water  conservation 
vation,  Irrigation. 

This  introductory  chapter  on  the  scarcity  of  irriga- 
tion water  in  the  West  defines  this  geographical 
area  and  its  climate  and  describes  its  history  as  it 
affects  the  water  supply  problem.  As  water  sup- 
plies dwindle  and  demand  increases,  a  new  era  is  at 
hand.  The  issues  and  choices  are  summarized. 
Planning  the  future  of  water  in  the  West  is  difficult 
for  several  reasons.  Nevertheless,  some  planning  is 
necessary.  If  assumptions  prove  false,  adjustments 
can  be  made.  Suggested  actions  include  (1)  re- 
search and  information  gathering,  (2)  widespread 
adoption  of  efficient  and  cost-effective  water  man- 
agement and  conservation,  (3)  water  development 
in  specific  locations,  (4)  more  capital  for  long- 
range  management  goals,  (5)  consideration  of  envi- 
ronmental and  social  needs,  (6)  innovation  in  inter- 
organizational  planning,  particularly  at  the  local 
level,  (7)  removal  of  institutional  barriers,  (8)  more 
collaboration  between  federal  and  states  in  project 
management  and  policy,  and  (9)  more  cooperation 
among  interest  groups  representing  water  users. 
(See  also  W88-00291)  (Cassar-PTT) 
W88-00292 


PHYSICAL  LIMITATIONS  OF  WATER  RE- 
SOURCES, 

J.  Bredelhoeft. 

IN:  Water  Scarcity:  Impacts  on  Western  Agricul- 
ture. Univ.  of  California  Press,  Berkeley.  1984.  p 
17-50,  19  fig,  3  tab,  15  ref. 

Descriptors:  'Planning,  'Water  supply,  'Ground- 
water mining,  'Agriculture,  Groundwater  deple- 
tion, Water  use,  Hydrologic  cycle,  Irrigation, 
Water  management,  Water  scarcity. 

Man's  influence  is  an  integral  part  of  the  hydrolog- 
ic cycle.  Groundwater  mining  decreases  the 
amount  of  water  in  transit  in  the  hydrological 
cycle  and  produces  potential  future  shortages. 
Groundwater  mining  is  extensive  in  the  southwest- 
ern U.S.,  where  urban  movement  and  energy  de- 
velopment compete  with  agriculture  for  the  avail- 
able supply.  Where  water  is  fully  appropriated, 
increased  supplies  for  urban  development  and  in- 
dustry must  come  from  agriculture.  Severe  compe- 
tition will  force  choices  between  the  various  uses: 
irrigation,  streamflows  for  fish,  domestic  needs, 
etc.  (See  also  W88-O0291)  (Cassar-PTT) 
W88-00293 


COMPETITION  FOR  WATER, 

K.  D.  Frederick,  and  A.  V.  Kneese. 
IN:  Water  Scarcity:  Impacts  on  Western  Agricul- 
ture. Univ.  of  California  Press,  Berkeley.  1984.  p 
81-108,  1  fig,  5  tab,  15  ref. 

Descriptors:  'Planning,  'Water  supply,  'Water 
demand,  'Agriculture,  Irrigation,  Water  scarcity, 
Water  use,  Yampa  River,  Appropriation,  Institu- 
tional constraints,  Water  management,  Second  Na- 
tional Water  Assessment,  Economic  aspects,  Water 
shortage,  Water  rights,  Energy  development,  In- 
dustrial water,  Environmental  effects. 

The  growing  scarcity  of  water  in  the  West  already 
has  curbed  the  expansion  of  irrigated  agriculture 
and  promises  to  impose  further  constraints  in  the 
coming  decades.  Nevertheless,  declines  in  irrigated 
acreage  will  be  limited  to  the  most  water-scarce 
areas  and  will  tend  to  be  modest  in  scale.  Since 
irrigation  now  accounts  for  about  nine  out  of  every 
ten  gallons  of  water  consumed  in  the  West,  large 
percentage  increases  in  consumption  for  other  uses 
can  be  accommodated  with  small  relative  reduc- 
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tions  in  agricultural  uses.  Opportunities  for  con- 
serving water  and  increasing  output  per  unit  of 
water  will  further  limit  the  negative  impacts  on 
irrigated  agriculture.  There  are  areas  where  water 
supplies  are  sufficient  to  support  an  expansion  of 
irrigation.  For  the  West  as  a  whole,  the  Second 
National  Water  Assessment  projects  increases  of 
10%  in  irrigated  acreage  and  6%  in  water  con- 
sumed for  irrigation  from  1975-2000.  Some  of  the 
adjustments  which  have  only  marginal  impacts 
within  specific  locations.  The  point  is  illustrated  by 
examining  the  potential  impacts  of  energy  develop- 
ment on  the  character  and  beauty  of  the  Yampa 
River.  Full  appropriation  of  water  supplies  pre- 
sents a  major  challenge  to  the  institutions  allocat- 
ing western  water.  If  these  institutions  permit  flexi- 
bility of  use  in  response  to  changing  demand  and 
supply  conditions,  water  will  not  be  a  barrier  to 
either  agricultural  or  nonagricultural  development 
in  the  West.  (See  also  W88-00291)  (Author's  ab- 
stract) 
W88-00295 


DEVELOPING  NEW  WATER  SUPPLIES, 

H.  O.  Banks,  J.  O.  Williams,  and  J.  B.  Harris. 
IN:  Water  Scarcity:  Impacts  on  Western  Agricul- 
ture. Univ.  of  California  Press,  Berkeley.  1984.  p 
109-132,  7  ref. 

Descriptors:  'Planning,  'Water  supply,  'Water 
demand,  'Agriculture,  'Water  transfer,  Water 
scarcity,  Water  use,  Yampa  River,  Water  conser- 
vation, Irrigation,  Water  diversion,  Rocky  Moun- 
tain Plain,  North  American  Water  and  Power  alli- 
ance, Western  States  Water  Augmentation  Con- 
cept, Interbasin  transfer,  Weather  modification, 
Columbia  River  basin,  Missouri  River  basin,  Mis- 
sissippi River,  Water  harvesting,  Desalination. 

The  inadequacy  or  maldistribution  of  water  sup- 
plies for  agricultural  and  other  water  users 
throughout  most  of  the  western  U.S.,  has  histori- 
cally been  a  focus  of  attention  for  the  local  citizen- 
ry, for  water  planners  and  developers,  engineers, 
conservationists,  economists,  promoters  and  others 
concerned  with  the  future  of  the  region.  This 
paper  looks  at  the  potential  for  developing  alterna- 
tive water  supplies  for  the  region,  with  special 
emphasis  on  meeting  the  future  water  needs  of  the 
agricultural  sector.  Prospects  for  importing  excess 
surface  waters  into  the  region,  either  from  interna- 
tional or  domestic  sources,  are  examined  along 
with  several  local  water  enhancement  or  augmen- 
tation potentials.  Weather  modification,  water  har- 
vesting/water banking  techniques,  desalination 
and/or  use  of  saline  water  supplies,  water  reclama- 
tion and  reuse,  surface/groundwater  management, 
improvements  in  operation  of  existing  projects  to 
increase  yields,  and  other  prospects  for  local  water 
supply  enhancement  are  discussed.  General  con- 
clusions are  that  the  probabilities  for  large-scale 
new  water  supplies  or  developments  for  the  region 
in  the  foreseeable  future  are  not  great.  The  poten- 
tials for  significant  breakthroughs  in  local  water 
supply  enhancement  or  any  large-scale  water  im- 
portation for  the  semiarid  West  are  limited.  (See 
also  W88-00291)  (Author's  abstract) 
W88-00296 


NATIONAL  AND  INTERNATIONAL  COM- 
MODITY PRICE  IMPACTS, 

E.  O.  Heady. 

IN:  Water  Scarcity:  Impacts  on  Western  Agricul- 
ture. Univ.  of  California  Press,  Berkeley.  1984.  p 
273-298,  3  tab,  29  ref. 

Descriptors:  'Planning,  'Water  supply,  'Pricing, 
Agriculture,  Water  scarcity,  Food  prices,  Crop 
yield,  Economic  aspects,  Irrigation,  Elasticity  of 
demand. 

Reduced  supplies  and  higher  costs  for  water  in  the 
future  will  lead  to  higher  food  costs.  However, 
these  tendencies  cannot  be  separated  from  other 
variables  which  also  will  cause  higher  prices  for 
food.  Major  variables  affecting  food  prices  include 
world  population,  per  capita  income,  and  agricul- 
tural technology  in  developing  countries.  Develop- 
ing countries  have  capabilities  to  produce  enough 
food  to  keep  real  prices  at  reasonable  levels.  These 
outcomes  will  overshadow  U.S.  water  supplies  in 


determining  future  food  prices.  Another  condition 
of  similar  importance  in  food  prices  is  the  general 
level  of  agricultural  technology  in  the  U.S.  Some 
agriculturalists  believe  that  crop  yields  are  plateau- 
ing.  If  so,  these  yield  limits  would  dominate  water 
supplies  in  affecting  food  prices.  However,  other 
agricultural  scientists  foresee  technological  ad- 
vances in  crop  and  livestock  production  which 
will  entirely  offset  water  supplies  in  determining 
U.S.  food  prices  over  the  next  30  years.  Statistical 
models  to  predict  the  impact  of  water  supplies  on 
food  prices  do  not  exist.  However,  a  programming 
model  providing  a  normative  analysis  indicated 
that  reduced  water  supplies  which  cause  a  fourfold 
increase  in  water  prices  would  increase  food  prices 
by  6%.  Reduced  water  supplies  in  combination 
with  restraints  on  land  use  and  soil  loss  would 
cause  much  higher  increases  in  real  costs  of  food. 
Based  on  estimated  food  demand  elasticities,  each 
1%  decline  in  food  supplies  due  to  reduced  water 
availability  would  increase  food  prices  by  4%  in 
terms  of  domestic  conditions  and  0.75%  in  terms  of 
world  markets.  (See  also  W88-00291)  (Author's 
abstract) 
W88-00303 


IMPACTS  UPON  BUSINESS  COMMUNITIES, 

V.  M.  Crowder. 

IN:  Water  Scarcity:  Impacts  on  Western  Agricul- 
ture. Univ.  of  California  Press,  Berkeley.  1984.  p 
299-308,  1  tab,  1  ref. 

Descriptors:  'Planning,  'Water  supply,  'Agricul- 
ture, Irrigation,  Water  scarcity,  Political  con- 
straints, Water  demand,  California,  Pricing,  Water 
resources  development,  Water  rights,  Water  con- 
servation, Costs,  Water  use. 

The  probable  impacts  of  limited  water  supplies  on 
agribusiness,  banking,  and  the  resulting  effects  on 
the  economy  are  examined  with  emphasis  on  Cali- 
fornia. Several  assumptions  are  made:  (1)  world 
demand  for  food  will  increase,  (2)  energy  prices 
will  rise,  (3)  capital  costs  for  water  supply  develop- 
ment will  rise,  (4)  further  significant  conservation 
in  agriculture  is  difficult,  (5)  transfer  of  water 
rights  will  be  very  difficult,  (6)  urban  water  use 
will  increase,  and  (7)  political  constraints  will  con- 
tinue to  impede  progress  in  additional  water  devel- 
opment. Impacts  of  limited  water  supplies  include 
reduction  in  agricultural  production,  increaase  in 
land  values,  and  improvement  in  irrigation  efficien- 
cy. The  overall  picture  is  bleak.  Although  addi- 
tional water  development  would  help  alleviate 
some  of  the  problems,  this  is  unlikely  because  of 
political  in-fighting  among  agricultural  interests. 
(See  also  W88-00291)  (Cassar-PTT) 
W88-00304 


WHAT  FINANCIAL  AND  BUSINESS  INTER- 
ESTS CAN  DO, 

A.  L.  Black. 

IN:  Water  Scarcity:  Impacts  on  Western  Agricul- 
ture. Univ.  of  California  Press,  Berkeley.  1984.  p 
396-407,  2  ref. 

Descriptors:  'Planning,  'Water  supply,  'Econom- 
ic aspects,  'Water  conservation,  'Agriculture,  Irri- 
gation, Research,  Financing,  Water  scarcity. 

Opportunities  for  improved  soil  and  water  conser- 
vation, increased  water  and  energy  use  efficiencies 
are  dependent  upon  further  advances  in  agricultur- 
al research.  Without  an  adequate  profit  margin, 
farmers  and  ranchers  cannot  justify  soil  and  water 
conservation.  Financial  institutions  must  be  aware 
of  current  research,  development,  and  demonstra- 
tion in  order  to  assist  the  farmer  in  financing. 
Consumers  must  be  willing  to  support  public  fund- 
ing for  water  conservation  research  and  for  water 
supply  development.  Farmer,  banker,  and  business- 
man are  independent  upon  each  other;  the  general 
public  is  dependent  upon  the  agricultural  commu- 
nity. The  public  can  greatly  influence  the  viability 
of  agriculture.  (See  also  W88-00291)  (Author's  ab- 
stract) 
W88-00309 


PROBLEMS,  FINDINGS,  AND  ISSUES, 
G.  F.  White. 


IN:  Water  Scarcity:  Impacts  on  Western  Agricul- 
ture. Univ.  of  California  Press,  Berkeley.  1984.  p 
472-484,  1  fig,  1  tab. 

Descriptors:  'Water  supply,  'Agriculture,  Water 
scarcity,  Irrigation,  Water  management,  Water 
conservation,  Water  policy. 

Authors  contributing  papers  to  this  collection 
show  consensus  as  well  as  divergence  on  the  prob- 
lem of  limited  water  for  irrigated  agriculture  in  the 
West.  Most  agree  that  no  immediate  crisis  in  water 
supply  looms,  except  where  groundwater  is  rapidly 
being  depleted.  Changes  are  likely  to  be  slow  and 
gradual.  Climate  is  expected  to  become  warmer 
and  dryer.  Opportunities  for  increasing  water 
supply  or  storage  are  limited.  Groundwater  is 
being  depleted  at  radically  different  rates.  Compe- 
tition between  agricultural  and  municipal-industrial 
users  is  increasing;  water  rights  manipulation  is 
controlling  this.  Further  water  conservation  in  ag- 
riculture is  possible,  but  not  always  economically 
feasible.  Some  adverse  effects  of  dwindling  agri- 
cultural water  supplies  are  continuing  salinization 
of  soil,  abandonment  of  irrigated  land  and  resulting 
wind  erosion,  and  socioeconomic  damage  to  rural 
communities.  However,  urban  centers  and  the  na- 
tional economy  are  not  expected  to  suffer  from 
reductions  in  irrigated  agriculture.  Several  areas  of 
doubts  and  disagreements  among  the  authors  are 
listed  as  questions.  Five  issues  are  identified.  (1) 
Territorial  identity  limits  the  transfer  of  water 
among  states  or  basins.  (2)  Uncertainty  that  events 
will  proceed  as  predicted  (example,  very  severe 
drought  persisting  over  a  decade  influences  policy 
choice).  (3)  The  balance  between  market  mecha- 
nisms and  government  regulation  will  never  be 
fully  resolved.  (4)  In  the  country  as  a  whole  and,  in 
particular  in  the  semiarid  West,  public  emphasis  is 
shifting  toward  conservation  and  away  from  new 
resource  development.  (5)  The  lack  of  a  real  feel- 
ing of  crisis  may  result  in  a  short-sighted  view  of 
the  problem.  (See  also  W88-00291)  (Cassar-PTT) 
W88-O0313 


COLORADO,  A  RIVER  FOR  MANY  PEOPLE, 

Bureau  of  Reclamation,  Boulder  City,  NV. 
B.  Plummer. 

IN:  Aquatic  Resources  Management  of  the  Colora- 
do River  Ecosystem:  Proceedings  of  the  1981 
Symposium  on  the  Aquatic  Resources  Manage- 
ment of  the  Colorado  River  Ecosystem,  November 
16-18,  1981,  Las  Vegas,  NV.  Ann  Arbor  Science, 
Ann  Arbor,  MI.  1983.  p  3-11. 

Descriptors:  'Water  demand,  'Water  use,  'Water 
management,  'River  basin  development,  'Water 
allocation,  Colorado  River,  River  basin  develop- 
ment, Water  law,  Water  rights,  Regulated  flow, 
Lake  Powell,  Lake  Mead,  Reservoirs,  Saline 
water,  Irrigation,  Hydroelectric  power,  Flood  con- 
trol, Recreation,  Mexico,  Wildlife. 

The  Colorado  River,  1400  miles  long,  is  the  pri- 
mary source  of  water  for  much  of  its  244,000  sq  mi 
basin.  Labeled  the  world's  most  regulated  river,  it 
is  used  for  irrigation,  municipal  and  industrial  pur- 
poses, hydroelectric  power  generation,  fish  and 
wildlife  enhancement,  recreation,  and  interbasin 
export.  The  major  legislation  affecting  the  river 
includes  the  Colorado  River  Compact  (1922),  the 
Boulder  Canyon  Project  Act  (1928),  a  treaty  with 
Mexico  (1944),  and  the  Upper  Colorado  River 
Compact  (1948).  Under  the  Colorado  River  Basin 
Project  Act,  operation  of  the  reservoirs  is  coordi- 
nated under  these  criteria:  to  maintain  a  minimum 
release  of  8.23  million  acre-feet  of  water  from  Lake 
Powell  annually,  to  develop  an  operating  plan  for 
the  river  annually,  and  to  provide  all  reasonable 
consumptive  use  requirements  in  the  Lower  Basin 
until  the  Central  Arizona  Project  has  been  com- 
pleted. When  releases  in  excess  of  requirements  are 
made,  the  water  is  put  to  work  for  power  genera- 
tion, leaching  salts,  double  cropping,  and  extra 
irrigation.  A  salinity  control  act,  signed  in  1974, 
provides  for  removal  of  enough  salt  to  make  the 
water  acceptable  for  delivery  in  Mexico.  Future 
management  of  this  highly  complex  river  system 
must  consider  probable  shortages  and  conflicts  of 
interest  among  the  many  users.  (See  also  W86- 
02484)  (Cassar-PTT) 
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W88-00339 


LONG-RUN  FORECASTING  OF  REGIONAL 
ECONOMIC  ACTIVITY  FOR  USE  IN  WATER 
RESOURCE  PROJECT  EVALUATIONS, 

Ohio  State  Univ.,  Columbus.  Museum  of  Zoology. 
For  primary  bibliographic  entry  see  Field  6B. 
W88-00549 


NATIONAL  WATER  SUMMARY  1985  -  HY- 
DROLOGIC  EVENTS  AND  SURFACE-WATER 
RESOURCES. 

Geological  Survey,  Reston,  VA.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  2E. 

W88-00556 


COST  OF  WATER  IN  WESTERN  AGRICUL- 
TURE, 

Economic   Research   Service,   Washington,   DC. 

Natural  Resource  Economics  Div. 

For  primary  bibliographic  entry  see  Field  3F. 

W88-00638 


WATER  SCARCITY:  IMPACTS  ON  WESTERN 
AGRICULTURE. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  PB86-153046/ 
AS.  Price  codes:  A22  in  paper  copy,  A01  in  micro- 
fiche. University  of  California  Press,  Berkeley. 
1984.  Edited  by  Emest  A.  Engelbert  and  Ann 
Foley  Scheming.  500  p. 

Descriptors:  'Water  supply,  'Water  scarcity, 
•Water  conservation,  *Water  demand,  •Irrigation 
water,  •Agricultural  water,  Planning,  Agriculture, 
Water  policy,  Water  rights,  Water  management, 
Conservation,  Irrigation. 

A  collection  of  papers  on  the  scarcity  of  agricul- 
tural water  in  the  western  U.S.  considers  four 
major  topics:  Part  I,  water  availability  for  agricul- 
ture, Part  II,  alternatives  for  satisfying  agricultural 
water  demands;  Part  III,  impacts  of  less  water  for 
irrigated  agriculture;  and  Part  IV,  strategies  for 
maintaining  agricultural  variability  with  limited 
water  supply.  Part  I  gives  an  overview  of  water 
availability  from  hydrological,  institutional,  and 
economic  perspectives.  The  alternatives  in  Part  II 
include  developing  new  supplies,  increasing  effi- 
ciency of  nonagricultural  use,  managing  soil  salini- 
ty, and  improving  current  farm  management  meth- 
ods. Part  III  shows  the  effects  of  limited  water 
supplies  on  regional  and  local  economies,  the  na- 
tional commodity  system,  the  business  community, 
rural  communities,  urban  communities,  and  the 
environment.  Strategies  mentioned  in  Part  IV 
show  how  various  interests  can  help  maintain  agri- 
cultural viability-farmers,  business  and  financial 
interests,  and  government.  (Cassar-PTT) 
W88-0O65O 


PROJECTIONS  OF  WATER  AVAILABILITY 
IN  THE  LOWER  RIO  GRANDE,  GD1A-SAN 
FRANCISCO  AND  MIMBRES  DRAINAGE 
BASINS  TO  2005, 

New  Mexico  Univ.,  Albuquerque.  Bureau  of  Busi- 
ness and  Economic  Research. 
J.  C.  Tysseling,  D.  Boldt,  and  B.  MacDonald. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  PB87-201042/ 
AS.  Price  codes:  A09  in  paper  copy,  A01  in  micro- 
fiche. New  Mexico  Water  Resources  Research  In- 
stitute, Las  Cruces.  Technical  Completion  Report 
No.  212,  October  1986.  172  p,  44  tab,  2  maps,  36 
ref,  3  app.  Project  No.  1345629. 

Descriptors:  'Water  demand,  *Forecasting, 
•Water  requirements,  *Long-term  planning,  Re- 
gional analysis,  Competing  uses,  Water  policy, 
Management,  New  Mexico,  Lower  Rio  Grande, 
Gila-San  Francisco  drainage  basin,  Mimbres  drain- 
age basin. 

The  management  of  New  Mexico  water  resources 
requires  an  understanding  of  the  magnitude  and 
source  of  future  water  scarcity  conditions.  Without 
detailed  information  regarding  the  specific  nature 


of  future  water  scarcity  conditions,  resource  man- 
agement activities  may  incorrectly  assign  priorities 
to  particular  scarcity-mitigating  efforts.  Current 
and  projected  water  supply  and  demand  conditions 
are  analyzed  for  the  Lower  Rio  Grande  Surface 
Drainage  Basin  the  Gila  River  and  San  Francisco 
River  Surface  Drainage  Basin  and  the  Mimbres 
Closed  Basin.  This  analysis  relies  on  1980  data  and 
projects  future  water  scarcity  conditions  over  a  25- 
year  period  to  2005.  Water  use  data  for  1980 
provided  by  the  State  Engineer  Office  is  combined 
with  economic  and  demographic  data  (from  sever- 
al sources)  to  allow  calculation  of  water  use  coeffi- 
cients for  differing  water  use  sectors  within  the 
hydrologically  defined  portions  of  each  county. 
Future  water  scarcity  conditions  are  assessed  at 
both  the  county  and  basin-wide  level  in  relation  to 
existing  water  supplies  identified  by  the  State  Engi- 
neer Office.  The  analysis  identified  increased  water 
scarcity  conditions  in  the  projection  for  both  the 
Lower  Rio  Grande  Surface  Drainage  Basin  and 
the  Mimbres  Closed  Basin.  The  25-year  projection 
of  water  resource  demands  in  the  Gila-San  Fran- 
cisco Surface  Drainage  Basin  shows  a  decline  in 
scarcity  conditions.  (McDonald-NM  U.) 
W88-00717 


INTERNATIONAL  DRINKING  WATER 
SUPPLY  AND  SANITATION  DECADE: 
REVDZW  OF  NATIONAL  BASELINE  DATA  (AS 
AT  31  DECEMBER  1980). 

World  Health  Organization,  Geneva  (Switzer- 
land). 

For  primary  bibliographic  entry  see  Field  5F. 
W88-00878 


SPECIAL  GROUNDWATER  STUDY  OF  THE 
UPPER  DELAWARE  RTVER  BASIN,  STUDY 
AREA  H,  VOLUME  II,  (CHAPTERS  8-11), 

Delaware  River  Basin  Commission,  Trenton,  NJ. 
For  primary  bibliographic  entry  see  Field  2F. 
W88-00922 


WATER  RECYCLING  IN  THE  FRUIT  AND 
VEGETABLE  PROCESSING  INDUSTRY, 

Montgomery  (James  M.),  Inc.,  Walnut  Creek,  CA. 
L.  L.  Russell,  C.  Creson,  and  K.  Conarrol. 
California  State  Water  Resources  Control  Board, 
Office  of  Water  Recycling.  March  1981.  158  p,  28 
fig,  27  tab,  165  ref,  5  append. 

Descriptors:  *Recycling,  *California,  *Food  proc- 
essing industry,  *Water  supply,  *Water  demand, 
•Water  conservation,  Economic  feasibility,  Re- 
search priorities,  Trade  associations,  Wastewater 
treatment,  Diseases,  Industrial  water,  Water  use, 
Case  studies,  Cost  analysis,  Federal  jurisdiction, 
Water  quality  standards,  Standards. 

Because  of  the  economic  importance  of  the  fruit 
and  vegetable  industry  to  California,  it  is  vital  to 
ensure  a  reliable  water  supply  permitting  contin- 
ued and  increased  operation  for  the  industry.  The 
food  processing  industry  is  the  largest  industrial 
consumer  of  freshwater  in  the  state,  using  approxi- 
mately 84  billion  gallons  per  year.  The  fruit  and 
vegetable  processing  segment  accounts  for  ap- 
proximately 40%  of  this  demand.  Recycling  food 
processing  water  within  the  industry  could  signifi- 
cantly reduce  freshwater  demand,  thereby  aiding 
in  conservation  of  the  water  supply.  Reported 
success  with  recycling  has  indicated  that  savings  of 
50-70%  in  water  usage  are  attainable.  Data  collec- 
tion on  water  recycling  was  performed  by  litera- 
ture review,  data  collection  from  processors, 
review  of  existing  recycle  projects,  and  review  of 
current  research.  Case  histories  are  presented  to 
provide  information  on  what  is  being  done  within 
the  industry.  The  technology  for  cost-effective  re- 
cycling exists,  but  delays  in  implementation  have 
resulted  from  the  uncertainty  of  the  health  effects, 
the  potential  effects  on  product  quality,  the 
clouded  definition  of  areas  of  authority  of  regula- 
tory agencies,  the  complex  federal  standards,  and 
indecision  on  standards  for  effluent  and  in-plan 
water  quality.  The  rapidly  escalating  processing 
costs,  reflected  in  consumer  prices,  have  led  to 
evaluation  of  methods  to  reduce  costs  and  remain 
competitive.  (Fazio-Omniplan) 
W88-O0925 


WATER  RESOURCES  PROGRAM  DRAFT, 

Delaware  River  Basin  Commission,  West  Trenton, 

NJ. 

S.  D.  Seltzer. 

October  1983.  52  p,  9  tab,  5  fig,   15  ref,  append. 

Descriptors:  'Water  resources  development, 
•Delaware  River,  *Water  development,  •Re- 
sources development,  *River  basin  development, 
Flow  augmentation,  Water  reuse,  Water  renova- 
tion, Reservoir  storage,  Water  storage,  Storage, 
Water  use. 

Increased  water  demands  in  the  Delaware  River 
Basin  include  those  for  water  supply,  water-quality 
improvement,  energy,  stream-flow  regulation, 
flood  loss  reduction,  fish  and  wildlife  protection, 
recreation,  and  preservation  and  enhancement  of 
environmental  quality.  During  periods  of  normal 
precipitation,  there  is  adequate  water  in  the  Basin 
to  meet  needs.  Most  water  used  within  the  Basin  is 
returned  after  treatment  and  becomes  available  for 
reuse.  The  sustainable  June-September  average 
flow  of  the  river  at  Trenton,  New  Jersey,  under 
1980  uses  and  1960s  drought  conditions  is  estimat- 
ed at  2,587  cfs.  Under  a  recurrence  of  the  1960s 
drought  conditions,  1980  reservoir  storage  capac- 
ity in  New  York  City's  reservoirs  cannot  meet  the 
terms  of  the  U.S.  Supreme  Court  decree  of  1954 
with  respect  to  both  exportations  to  New  York 
City  and  downstream  releases  to  the  Delaware 
River.  There  is  a  need  to  augment  flows  in  the 
river  and  major  tributaries  to  offset  depletive  water 
uses  and  to  protect  instream  uses.  The  quality  of 
non-tidal  streams  throughout  the  Basin  is  generally 
adequate  for  uses  requiring  high  levels  of  water 
quality,  such  as  the  dissolved  oxygen  content 
above  5.0  mg/1,  pH  between  6.5  and  8.5,  and  total 
dissolved  solids  less  than  1 50  mg/1.  However,  por- 
tions of  the  Delaware  Estuary  from  Trenton,  New 
Jersey,  to  below  Wilmington,  Delaware,  are  still 
substandard  in  terms  of  dissolved  oxygen  and  fecal 
coliform  concentration.  A  basinwide  flood  loss  re- 
duction plan  is  also  to  be  developed.  (Hawkins- 
Omniplan) 
W88-00929 


6E.  Water  Law  and  Institutions 


DO  WATER  MARKETS  'WORK'.  MARKET 
TRANSFERS  AND  TRADE-OFFS  IN  THE 
SOUTHWESTERN  STATES, 

Arizona  Univ.,  Tucson.  Dept.  of  Cellular  and  De- 
velopmental Biology. 

For  primary  bibliographic  entry  see  Field  6D. 
W88-OO022 


LEGAL    AND    INSTITUTIONAL    CONSIDER- 
ATIONS IN  WATER  REUSE, 

Denver  Research  Inst.,  CO.  Industrial  Economics 

Div. 

For  primary   bibliographic   entry   see   Field   5G. 

W88-O0166 


FEDERAL  INCENTIVES  AND  REQUIRE- 
MENTS INFLUENCING  WASTEWATER 
REUSE, 

Environmental   Protection   Agency,   Washington, 

DC.  Office  of  Water  Program  Operations. 

For  primary   bibliographic   entry   see   Field   5G 

W88-00168 


LEGAL-INSTITUTIONAL  LIMITATIONS  ON 
WATER  USE, 

G.  Weatherford,  and  H.  Ingram. 
IN:  Water  Scarcity:  Impacts  on  Western  Agricul- 
ture. Univ.  of  California  Press,  Berkeley.  1984.  p 
51-80,  4  fig,  25  ref. 

Descriptors:  'Planning,  'Legal  aspects,  'Water 
rights,  'Institutional  constraints,  'Agriculture, 
Water  law,  Irrigation,  Water  use,  Appropriation, 
Water  allocation,  Political  constraints,  State  juris- 
diction, Federal  jurisdiction,  Water  conservation, 
Water  management,  Water  scarcity. 

In  the  western  U.S.  water  reallocation  and  man- 
agement is  gradually  replacing  water  development. 
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Irrigated  agriculture's  favored  legal  and  political 
position  is  declining  slightly.  This  change  is  likely 
to  continue  to  be  incremental,  but  more  innovative 
change  caused  by  unexpected  events  is  possible. 
With  this  uncertainty  more  flexible  water  manage- 
ment institutions,  which  would  promote  conserva- 
tion and  water  transfer,  are  advisable.  As  water 
available  for  agriculture  declines,  the  prior  appro- 
priation system  of  water  rights  can  be  expected  to 
(1)  aid  the  farmer  who  wants  to  profit  from  the 
sale  of  water  rights  to  other  users,  (2)  compensate 
the  farmer  whose  land  and  water  is  condemned 
against  his  wishes,  (3)  encourage  water  conserva- 
tion, (4)  permit  holders  of  junior  rights  to  be 
displaced  by  holders  with  senior  rights,  and  (5) 
provide  a  cause  of  action  for  farmers  whose  water 
rights  are  impaired  by  late-comer  appropriators.  At 
present  the  states'  influence  in  water  management 
is  increasing  as  the  federal  government's  role  is 
decreasing.  (See  also  W88-00291)  (Cassar-PTT) 
W88-00294 


WATER  RIGHTS  AND  MARKET  TRANSFERS, 
F.  L.  Brown,  and  C.  T.  DuMars. 
IN:  Water  Scarcity:  Impacts  on  Western  Agricul- 
ture. Univ.  of  California  Press,  Berkeley.  1984.  p 
408-436,  39  ref. 

Descriptors:  *Water  law,  *Waters  rights,  Institu- 
tional constraints,  Water  scarcity,  Water  demand, 
Economic  aspects,  Water  management,  Social  as- 
pects, Legal  aspects,  Diversion,  Return  flow,  Judi- 
cial decisions,  Water  conservation. 

Western  water  institutions  are  moving  from  a 
period  of  water  development  into  an  era  of  water 
management  in  which  water  reallocation,  water 
conservation,  and  water  quality  enhancement  will 
play  increasingly  greater  roles  relative  to  tradition- 
al development  projects.  Faced  with  new  tasks  to 
be  performed,  existing  institutions  are  changing 
and  new  ones  developing.  Economic  consider- 
ations are  forging  marketlike  institutions,  and  the 
courts  are  expediting  this  evolutionary  process  by 
broadening  the  spectrum  of  persons  who  have  a 
stake  in  water  rights  transfers  and  insisting  on 
more  efficient  use  of  water.  However,  it  is  unlikely 
that  society  will  accept  an  unbridled  marketplace 
allocation  of  water;  it  will  instead  choose  between 
increased  regulation  at  the  state  level  or  increased 
ownership  at  the  local  level,  with  the  former  as- 
signed the  higher  probability.  (See  also  W88- 
00291)  (Author's  abstract) 
W88-O0310 


ONE  STATE'S  STRATEGY  FOR  PUTTING 
WATER  TO  BENEFICIAL  USE, 

T.  Schwinden. 

IN:  Water  Scarcity:  Impacts  on  Western  Agricul- 
ture. Univ.  of  California  Press,  Berkeley.  1984.  p 
437-444. 

Descriptors:  'Water  law,  'Agriculture,  *Water 
supply,  'Water  demand,  'Water  rights,  Montana, 
Water  scarcity,  Legal  aspects,  Irrigation,  Adjudi- 
cation procedure,  Beneficial  use,  Diversion,  In- 
stream  flow,  Water  management,  State  jurisdic- 
tion. 

Increased  use  and  competition  for  water  have 
made  shortages  and  conflicts  today's  realities  in 
many  of  Montana's  drainages.  Montana  has  begun 
the  implementation  of  a  water  resource  manage- 
ment program  to  ensure  adequate  water  supplies 
for  Montanans,  both  now  and  in  the  future.  The 
program  has  four  basic  elements.  (1)  A  water  adju- 
dication system  to  document  water  rights  acquired 
before  1973.  Another  objective  of  the  adjudication 
program  is  to  quantify  Indian  and  non-Indian  fed- 
eral reserved  water  rights.  (2)  A  study  authorized 
by  the  legislature  to  determine  how  much  water 
will  be  needed  for  beneficial  use  in  Montana.  The 
study  also  examines  how  potential  future  water 
development  in  Montana  may  be  constrained  by 
downstream  water  claims.  (3)  A  water  reservation 
system  that  allows  agencies  to  apply  to  the  state  to 
reserve  water  for  anticipated  diversionary  future 
uses  or  to  maintain  a  minimum  flow,  level,  or 
quantity  of  water  instream.  (4)  A  water  develop- 
ment program  which  makes  state  funding  available 
for  water  projects.  Funds  for  the  projects  come 


from  several  sources,  including  the  Resource  In- 
demnity Trust  and  revenues  from  existing  state 
water  projects.  The  program  also  authorizes  low- 
interest  loans  and  grants  to  fund  public  and  private 
water  projects,  and  provides  a  $250  million  bond- 
ing authority  to  implement  water  projects  devel- 
oped by  the  state  and  approved  by  the  legislators. 
(See  also  W88-O0291)  (Author's  abstract) 
W88-00311 


FEDERAL  WATER  POLICIES  AND  IRRIGAT- 
ED AGRICULTURE, 

G.  E.  Carruthers,  T.  G.  Bahr,  H.  H.  Fullerton,  and 
N.  H.  Starter. 

IN:  Water  Scarcity:  Impacts  on  Western  Agricul- 
ture. Univ.  of  California  Press,  Berkeley.  1984.  p 
445-471,  20  ref. 

Descriptors:  'Water  policy,  'Agriculture,  'Water 
supply,  Water  scarcity,  Irrigation,  Federal  jurisdic- 
tion, Legal  aspects,  Pricing,  Water  allocation,  Eco- 
nomic aspects,  State  jurisdiction,  Water  manage- 
ment. 

The  administration's  (Reagan)  policy  on  water 
rights  states  that  control  of  the  nation's  water 
resources  is  a  state's  rights.  Primacy  in  water  allo- 
cation and  management  decisions  will  also  contin- 
ue to  be  the  state's  responsibility.  Both  state  and 
federal  water  policy  have  produced  market  distor- 
tions and  reduced  use  efficiency  and  value  of  water 
resources.  Allocation  of  present  and  future  water 
resources  is  best  handled  by  markets  which  func- 
tion without  unnecessary  interference  from  the 
public  sector.  Market  distortions  which  are  federal 
responsibility  should  be  identified  and  removed. 
The  federal  role  should  be  one  of  cost  sharing  with 
the  states  in  cases  where  significant  federal  inter- 
ests are  involved.  Multiobjective  projects  will  be 
increasingly  limited  and  difficult  to  justify.  The 
states  will  also  be  responsible  for  research  in  non- 
traditional  technologies.  In  the  semiarid  West  the 
agricultural  sector  will  continue  to  be  strong  and 
viable  as  long  as  water  markets  operate  effectively. 
Price  incentives  and  increases  in  water  resources 
values  will  control  water  resource  use.  In  the  long 
term  higher  water  resource  values  in  agriculture 
should  provide  an  adequate  asset  base  and  appro- 
priate incentive  to  use  more  efficient  technologies, 
improved  genetic  materials,  and  more  efficient 
management.  (See  also  W88-O0291)  (Cassar-PTT) 
W88-O0312 


WATER  POLLUTION  LAW, 

Duke  Univ.,   Durham,  NC.   Dept.   of  Civil  and 
Environmental  Engineering. 
P.  A.  Vesilind,  and  J.  J.  Peirce. 
IN:  Environmental  Pollution  and  Control,  2nd  edi- 
tion. Butterworth,  Boston,  MA.  1983.  p  141-151,  4 
tab. 

Descriptors:  'Water  law,  'Water  rights,  'Stand- 
ards, 'Legal  aspects,  Appropriation,  Common  law, 
Regulations,  Permits,  Riparian  rights,  Water  pollu- 
tion control,  Prescriptive  rights,  Water  quality, 
Drinking  water. 

Water  pollution  laws  are  based  on  both  common 
law  and  statutory  law.  In  common  law  the  riparian 
doctrine  says  that  conflicts  between  two  parties 
must  be  decided  by  the  ownership  of  the  land 
underlying  or  adjoining  a  body  of  surface  water. 
The  prior  appropriations  doctrine  states  that  water 
use  is  rationed  on  a  first-come  first-served  basis, 
regardless  of  land  ownership.  In  urban  settings  the 
riparian  doctrine  was  not  workable.  Thus  devel- 
oped the  principle  of  reasonable  use  and  the  con- 
cept of  prescriptive  rights.  Other  developments  in 
the  common  law  are  the  appropriations  doctrine 
(first  in  time/first  in  line).  Statutory  laws  have  been 
passed  to  control  water  pollution.  Among  these  are 
the  Water  Quality  Act,  the  Federal  Water  Pollu- 
tion Control  Act,  the  National  Pollutant  Discharge 
Elimination  System,  and  the  Clean  Water  Act. 
Pretreatment  guidelines  have  been  developed  by 
the  EPA.  The  Safe  Drinking  Water  Act  specifies 
physical,  bacteriological,  and  chemical  standards 
for  drinking  water.  (See  also  W88-O0314)  (Cassar- 
PTT) 
W88-00337 


HEADWATERS  VIEW  OF  CLOUDSEEDING  IN 
THE  COLORADO  RIVER  BASIN, 

Colorado  Dept.  of  Natural  Resources,  Denver. 
B.  C.  Welles. 

IN:  Aquatic  Resources  Management  of  the  Colora- 
do River  Ecosystem:  Proceedings  of  the  1981 
Symposium  on  the  Aquatic  Resources  Manage- 
ment of  the  Colorado  River  Ecosystem,  November 
16-18,  1981,  Las  Vegas,  NV.  Ann  Arbor  Science, 
Ann  Arbor,  MI.   1983.  p  195-209,  1  tab,  17  ref. 

Descriptors:  'Water  law,  'Water  supply  develop- 
ment, 'Weather  modification,  'Cloud  seeding, 
'Snow,  Colorado  River,  Legal  aspects,  Licenses, 
Permits,  Recreation,  Public  opinion,  Water  policy. 

Colorado  passed  the  first  law  regulating  cloud 
seeding  in  1951.  The  current  laws  provide  for  a 
state  advisory  committee  and  for  licensing  and 
permits  before  a  specific  cloud  seeding  project. 
Cloud  seeding  without  permit  is  a  felony  in  the 
state.  The  permit  has  certain  requirements  with 
respect  to  objective,  education,  public  hearings, 
and  provision  for  suspension  if  snow  cover  is  too 
deep  or  if  traveling,  road  maintenance,  and  wildlife 
can  experience  severe  problems.  During  the  years 
1977-1981  a  total  of  31  licenses,  16  commercial 
permits  (ski  areas,  recreation  groups,  resorts,  mu- 
nicipal water  providers,  etc.),  and  3  research  per- 
mits were  granted.  Seeding  is  done  in  winter  in 
mountains  above  the  2896-meter  elevation.  Contro- 
versy is  always  generated  by  cloud  seeding-water 
users  and  ski  areas  favoring  the  seeding;  ranchers, 
high-mountain  communities,  and  persons  opposed 
to  fooling  with  nature,  opposing  seeding.  Contin- 
ued interest  in  cloud  seeding  is  assured  in  Colorado 
because  70%  of  the  seedable  terrain  of  the  river 
basin  is  in  the  state.  Demands  for  augmenting  river 
flow  will  certainly  consider  this  alternative.  (See 
also  W86-02484)  (Cassar-PTT) 
W88-00349 


PROJECTED  IMPACTS  ON  WATER  RIGHTS, 
WATER  LAWS  AND  POLICY  STIMULATED 
BY  ENERGY  DEVELOPMENT  AND  OTHER 
PRESSURES, 

Weber  State  Coll.,  Ogden,  UT.  Dept.  of  Political 
Science. 
A.  B.  Davis. 

IN:  Aquatic  Resources  Management  of  the  Colora- 
do River  Ecosystem:  Proceedings  of  the  1981 
Symposium  on  the  Aquatic  Resources  Manage- 
ment of  the  Colorado  River  Ecosystem,  November 
16-18,  1981,  Las  Vegas,  NV.  Ann  Arbor  Science, 
Ann  Arbor,  MI.   1983.  p  599-619,  1  tab,  23  ref. 

Descriptors:  'Water  law,  'Water  rights,  'Water 
policy,  'Energy,  'Legal  aspects,  Riparian  rights, 
Arid  regions,  Water  use,  Federal  jurisdiction,  In- 
stream flow. 

A  water  rights  revolution  occurred  in  the  western 
United  States  when  the  first  settlers  arrived  be- 
cause the  riparian  doctrine  did  not  apply  to  the 
environment  and  needs  of  this  region.  The  avail- 
ability of  water  will  be  a  limiting  factor  on  energy 
development.  Additional  factors  are  Indian  and 
federal  reserve  water  rights.  Expected  to  gTow  are 
the  demand  to  reserve  water  for  instream  flows 
and  the  effort  to  extend  the  use  of  the  public 
interest  doctrine.  All  these  opposing  interests  will 
produce  extensive  changes  in  water  use,  water 
rights,  and  water  policy.  (See  also  W86-02484) 
(Cassar-PTT) 
W88-O0368 


ASSESSMENT  OF  SELECTED  LEGAL/INSTI- 
TUTIONAL CONSTRAINTS  TO  WATER  CON- 
SERVATION IN  THE  WESTERN  STATES  (A 
SUMMARY  VERSION), 

Teknekron  Research,  Inc.,  Berkeley,  CA. 
R.  J.  Glickstein. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  V A  22161,  as  PB87-207122/ 
AS.  Price  codes:  A03  in  paper  copy,  A01  in  micro- 
fiche. Completion  Report,  February  1983.  22  p,  4 
tab.  Project  No.  OWRT  C-20019-T(2423)(l).  Con- 
tract No.  14-34-0001-2423. 
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Descriptors:  'Legal  aspects,  'Institutional  con- 
straints, 'Water  conservation,  'Salvaged  water, 
Water  transfer,  Water  rights,  Beneficial  use,  West- 
ern United  States. 

This  summary  document  should  be  of  interest  to 
any  researchers  and  policy  makers  in  the  water 
resource  community  who  have  a  background  in,  or 
are  concerned  with,  agricultural  water  conserva- 
tion and  the  legal/institutional  problems  associated 
with  conserving  western  water.  There  is  emphasis 
in  this  summary  version  on  the  study  design,  the 
methodology,  the  technical  findings  and  on  addi- 
tional research  needs.  This  document  suggests  how 
decision  makers  can  begin  to  implement  the  study's 
recommendations.  (See  also  W87-07305)  (USGS) 
W88-00538 


DISTRIBUTING  THE  RISKS  OF  INTERBASES 
WATER  TRANSFERS  UNDER  DROUGHT 
CONDITIONS:  THE  DILEMMA  POSED  BY 
COAL  SLURRY  PIPELINES  (A  SUMMARY 
VERSION), 

Teknekron  Research,  Inc.,  Berkeley,  CA. 
R.  J.  Glickstein. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  PB87-207056/ 
AS.  Price  codes:  A03  in  paper  copy,  A01  in  micro- 
fiche. Completion  Report,  February  1983.  23  p,  1 
fig.  Project  No.  OWRT  C-20020-T(2424)  (1).  Con- 
tract No.  14-34-0001-2424. 

Descriptors:  'Interbasin  transfers,  'Coal  slurry 
pipelines,  'Risks,  'Water  scarcity,  Water  transfer, 
Pipelines,  Western  States,  Arid  lands,  Legal  as- 
pects, Water  allocation,  Water  use,  Water  law, 
Water  rights. 

This  summary  document  should  be  of  interest  to 
any  researchers  and  policy  makers  in  the  water 
resource  community  who  have  a  background  in,  or 
are  concerned  with,  problems  associated  with  the 
use  of  western  water  for  energy-related  projects. 
There  is  emphasis  in  this  summary  version  on  the 
study  design,  the  methodology,  the  legal  findings 
and  on  additional  research  needs.  This  document 
suggests  how  decision  makers  can  begin  to  imple- 
ment the  study's  recommendations.  (See  also  W82- 
06365)  (Glickstein-Teknekron) 
W88-O0539 


GROUND  WATER  MANAGEMENT  UNDER 
THE  APPROPRIATION  DOCTRINE,  PART  I, 

Idaho  Univ.,  Moscow.  Dept.  of  Geology. 
D.  Ralston,  and  E.  Bruhl. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  PB87-197349/ 
AS.  Price  codes:  A03  in  paper  copy,  A01  in  micro- 
fiche. Idaho  Water  Resources  Research  Institute, 
Moscow.  Completion  Report,  July,  1986.  25  p,  4 
fig.  Contract  No.  14-08-0001-G1014.  Project  No. 
USGS  G1014-O3. 

Descriptors:  'Groundwater  management,  'Appro- 
priation doctrine,  'Water  rights,  'Adjudication 
procedure,  'State  jurisdiction,  Idaho,  Oregon, 
Washington,  Montana,  Legal  aspects,  Pacific 
Northwest  U.S. 

A  preliminary  analysis  is  presented  of  groundwater 
management  activities  under  the  appropriation 
doctrine  in  Idaho,  Oregon,  Washington,  and  Mon- 
tana. Groundwater  management  areas  have  been 
designated  in  each  state  in  response  to  water  level 
declines  or  water  rights  disputes.  Recharge  and 
pumping  lift  management  tools  have  not  been  ap- 
plied in  most  areas.  Research  completed  to  date 
allows  identification  of  a  range  of  applications  of 
the  appropriation  doctrine  to  groundwater.  Desig- 
nation of  an  area  as  critical  is  common  to  the  states 
investigated.  A  difference  exists  between  whether 
the  state  or  local  individuals  initiate  the  designation 
process.  All  states  note  the  importance  of  adjudica- 
tion of  rights  in  the  groundwater  management 
process.  Adjudications  have  been  completed  only 
for  several  areas.  The  Cottonwood  area  of  Idaho  is 
the  only  area  where  application  of  the  recharge 
limitation  has  followed  adjudication  of  rights.  Most 
of  the  state  water  resource  administrators  indicated 
a  reluctance  to  declare  an  area  critical  or  initiate  an 
adjudication  without  some  local  input  or  support. 


The  Blue  Gulch  area  of  Idaho  is  an  example  where 
a  state  initiated  adjudication  was  stopped  because 
of  local  opposition.  The  Butter  Creek  area  in 
Oregon  has  been  declared  critical  by  the  state 
three  times  only  to  have  the  order  repealed  be- 
cause of  suits  filed  against  State  Department  of 
Water  Resources.  (USGS) 
W88-00726 


IMPLEMENTING  SOCIAL  FEASIBILITY  IN 
WATER  RESOURCE  PLANNING, 

Virginia  Polytechnic  Inst,  and  State  Univ.,  Blacks- 
burg.  Virginia  Water  Resources  Research  Center. 
M.  S.  Hrezo,  and  W.  J.  Howe. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  PB87-202172/ 
AS.  Price  codes:  A04  in  paper  copy,  A01  in  micro- 
fiche. Completion  Report,  1984.  71  p,  1  fig,  5  tab, 
87  ref.  Project  No.  USGS  G874-04. 

Descriptors:  'Public  participation,  'Water  man- 
agement, 'Public  policy,  Resources  management, 
Citizen  participation,  Public  hearings,  Social  par- 
ticipation, Water  policy. 

The  study  found  a  wide  gap  between  the  advice  on 
public  participation  offered  by  the  literature  and 
current  state  public  participation  programs.  The 
literature  suggests  consulting  a  wide  number  and 
variety  of  citizens  and  interests,  involving  partici- 
pants throughout  the  planning  process,  utilizing 
several  different  types  of  involvement  techniques, 
and  allowing  citizens  to  help  evaluate  and  select 
plans.  The  current  pattern  of  public  participation 
in  water  resource  planning  found  in  a  survey  of  31 
states,  on  the  other  hand,  emphasizes  a  limited 
number  of  participants,  limited  types  of  involve- 
ment, and  involvement  at  limited  points  in  the 
planning  process.  Six  major  recommendations  are 
offered  to  bridge  the  gap  by  incorporating  greater 
consideration  of  social  values  into  water  resource 
planning:  (1)  Actively  solicit  and  use  citizen  input; 
(2)  Adopt  the  functional  orientation  (provide  infor- 
mation to  citizens,  solicit  their  reaction  to  plans,  or 
engage  in  dialogue  with  them  over  goals  and  alter- 
natives) appropriate  to  the  particular  planning 
stage;  (3)  Invest  resources  in  a  staff  member  trained 
in  adult  education  techniques;  (4)  Develop  ongoing 
and  continuous  public  participation  programs;  (5) 
Accord  feedback  a  high  priority;  and  (6)  Make 
sure  all  participants  understand  their  respective 
roles  and  responsibilities.  (Hrezo- VA  WRRC) 
W88-00738 


LAND  APPLICATION  OF  MUNICIPAL 
WASTEWATER:  IMPACTS  OF  WATER 
RIGHTS  AND  LAND-USE  CONTROLS, 

Virginia  Polytechnic  Inst,  and  State  Univ.,  Blacks- 
burg.  Dept.  of  Civil  Engineering. 
For  primary  bibliographic  entry  see  Field  5E. 
W88-00744 


EVALUATION  OF  HISTORIC  CULTURAL  RE- 
SOURCES IN  RELATION  TO  THE  CENTRAL 
ARIZONA  WATER  CONTROL  STUDY, 

Archaeological  Research  Services,  Tempe,  AZ. 
For  primary  bibliographic  entry  see  Field  6G. 
W88-00791 


CmZENS'S  HANDBOOK  ON  GROUNDWAT- 
ER PROTECTION, 

Natural   Resources   Defense   Council,   Inc.,   New 

York. 

For   primary   bibliographic   entry   see   Field   5G. 

W88-O0816 


PROTECTING  INSTREAM  FLOWS  IN  IDAHO: 
AN  ADMINISTRATIVE  CASE  STUDY, 

Fish  and  Wildlife  Service,  Fort  Collins,  CO.  West- 
ern Energy  and  Land  Use  Team. 
For  primary  bibliographic  entry  see  Field  4A. 
W88-O0902 


SPECIAL  GROUND  WATER  STUDY:  BASIN- 
WIDE  REPORT  AND  EXECUTIVE  SUMMARY. 

Delaware  River  Basin  Commission,  West  Trenton, 
NJ. 


Nonstructural  Alternatives — Group  6F 

For  primary  bibliographic  entry  see  Field  4B. 
W88-00916 


TOXICS  MANAGEMENT  IN  CALIFORNIA. 

California  Hazardous  Substance  Task  Force,  Sac- 
ramento, CA. 
(1984).  66  p,  5  ref,  4  append. 

Descriptors:  'Waste  disposal,  'Waste  dumps, 
'Toxicity,  'Administrative  regulations,  'Operating 
policies,  'Hazardous  materials,  'Contamination, 
Legal  aspects,  Policy  making,  Administrative 
agencies,  Pathogens,  Landfills,  Wash  water. 

Hazardous  waste  issues  in  California  that  require 
immediate  administrative  attention  are  outlined  in 
this  report  by  an  interagency  task  force.  No  well- 
researched  totals  exist  for  the  amount  of  toxic 
substances  already  present  or  the  amount  of  haz- 
ardous waste  being  produced  or  disposed  of  in  the 
state,  but  estimates  have  ranged  from  10  million  to 
44  million  tons  each  year.  Several  state  agencies 
are  attempting  to  provide  information  on  hazard- 
ous wastes,  but  a  statewide,  coordinated  effort  is 
lacking,  since  no  agency  has  full  responsibility  to 
produce  a  comprehensive  report  and  regulatory 
requirements  are  often  complex.  It  is  estimated  that 
65  percent  to  85  percent  of  all  hazardous  wastes 
are  discharged,  either  legally  or  illegally,  to  sewer 
systems  or  surface  waters.  These  wastes  are  gener- 
ally high  volume,  low  toxicity  wastes,  such  as  rinse 
waters.  Since  comprehensive  information  does  not 
exist,  state  and  local  agencies  are  unable  to  deter- 
mine how  much  waste  is  being  dumped  illegally. 
Recently.the  state  fee  for  extremely  hazardous 
waste  disposal  was  raised  from  $4  per  ton  to  $18 
per  ton.  The  increase  could  cause  more  illegal 
dumping.  It  is  reasonable  to  project  that  the  opera- 
tors of  Class  I  sites  will  face  increasing  pressure  to 
close  their  sites  as  the  public  becomes  more  ada- 
mant about  having  a  Class  I  landfill  in  their  neigh- 
borhood. In  addition,  a  1980  survey  by  the  Depart- 
ment of  Health  Services  in  cooperation  with  the 
State  Water  Resources  Board  identified  6,000  haz- 
ardous waste  sites  that  pose  a  health  threat.  (Haw- 
kins-Omniplan) 
W88-O0919 


SPECIAL  GROUNDWATER  STUDY  OF  THE 
UPPER  DELAWARE  RIVER  BASIN,  STUDY 
AREA  HI,  VOLUME  I, 

Wright  (R.E.)  Associates,  Middletown,  PA. 
For  primary  bibliographic  entry  see  Field  2F. 
W88-00923 


6F.  Nonstructural  Alternatives 


IMPOUNDMENT  AND  DIVERSION  SYSTEMS 
FOR  PREVENTING  OR  MITIGATING  FLOOD- 
ING, 

For  primary  bibliographic  entry  see  Field  4A. 
W88-00503 


FLOODS  ON  VALLEY  RTVER,  TATHAM 
CREEK,  AND  JANALUSKA  CREEK  IN  THE 
VICINITY  OF  ANDREWS,  NORTH  CAROLI- 
NA. 

For  primary  bibliographic  entry  see  Field  2E. 
W88-00645 


LAND  APPLICATION  OF  MUNICIPAL 
WASTEWATER:  IMPACTS  OF  WATER 
RIGHTS  AND  LAND-USE  CONTROLS, 

Virginia  Polytechnic  Inst,  and  State  Univ.,  Blacks- 
burg.  Dept.  of  Civil  Engineering. 
For  primary  bibliographic  entry  see  Field  5E. 
W88-00744 


GUIDELINES      FOR      ASSESSING      FLOOD 
DAMAGE  IN  SOUTH  AFRICA, 

Orange   Free   State   Univ.,    Bloemfontein   (South 
Africa).  Inst,  of  Social  and  Economic  Research. 
For  primary  bibliographic  entry  see  Field  6C. 
W88-00832 


137 


Field  6— WATER  RESOURCES  PLANNING 
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6G.  Ecologic  Impact  Of 
Water  Development 


EXTERNAL  EFFECTS  OF  IRRIGATORS' 
PUMPING  DECISIONS,  HIGH  PLAINS  AQUI- 
FER, 

Geological  Survey,  Reston,  VA. 

For  primary  bibliographic  entry  see  Field  4B. 

W88-00023 


COMPARATIVE  STUDY  OF  WATER  LEVEL 
REGIMES  AND  LITTORAL  BENTHIC  COM- 
MUNnTES  IN  SCOTTISH  LOCHS, 

Institute  of  Terrestrial  Ecology,  Edinburgh  (Scot- 
land). 

For  primary  bibliographic  entry  see  Field  2H. 
W88-00113 


SOCIAL  IMPACTS  ON  RURAL  COMMUNI- 
TIES, 

A.  Schaffer,  and  R.  C.  Schaffer. 
IN:  Water  Scarcity:  Impacts  on  Western  Agricul- 
ture. Univ.  of  California  Press,  Berkeley.  1984.  p 
309-330,  27  ref. 

Descriptors:  'Environmental  effects,  *Water 
supply,  'Social  impact,  'Agriculture,  'Rural  soci- 
ology, Dry  farming,  Irrigation,  Water  scarcity, 
Economic  aspects,  Community  development,  Em- 
ployment, Unemployment. 

The  adoption  of  dryland  farming  as  water  supplies 
decline  has  profound  effects  on  a  local  community. 
Among  these  effects  are  dwindling  bank  credit, 
closing  local  businesses,  moving  assets  and  popula- 
tion to  larger  and  more  prosperous  communities, 
and  weakening  of  leadership.  Some  of  the  adaptive 
measures  available  to  rural  communities  include 
efforts  to  diversify  the  local  economy,  strengthen 
local  organizations,  and  establish  intercommunity 
and  regional  coalitions  to  gain  assistance  from  the 
federal  level.  (See  also  W88-00291)  (Cassar-PTT) 
W88-O0305 


ENVIRONMENTAL  IMPACTS, 

B.  A.  Stewart,  and  W.  Harman. 
IN:  Water  Scarcity:  Impacts  on  Western  Agricul- 
ture. Univ.  of  California  Press,  Berkeley.  1984.  p 
354-379,  3  fig,  1  tab,  6  ref. 

Descriptors:  'Environmental  effects,  'Water 
supply,  'Agriculture,  Irrigation,  Wildlife,  Fish, 
Recreation,  Pesticides,  Fertilizers,  Land  use,  Crop 
yield,  Dry  farming,  Water  quality,  Water  scarcity. 

Agricultural  activities  affect  the  environment  in 
four  general  ways:  (1)  use  of  chemicals  to  increase 
agricultural  production,  (2)  excessive  and/or  ineffi- 
cient use  of  water,  (3)  injudicious  agricultural  prac- 
tices, and  (4)  conversion  of  lands  to  expand  culti- 
vated crops.  The  extent  to  which  the  environment 
will  be  affected  by  agriculture  in  the  future  will 
depend  on  many  factors,  perhaps  the  greatest  of 
which  will  be  the  degree  of  pressure  placed  on  soil 
and  water  resources  to  meet  demand  for  food  and 
fiber.  Irrigated  acreage  is  expected  to  expand,  but 
at  a  much  slower  rate  than  in  the  past.  Acreage 
will  decrease  in  some  regions  as  water  supplies 
diminish.  Improved  conversation  technology  may 
provide  some  water  for  alternative  uses.  However, 
streamflows  in  the  West  are  expected  to  decline. 
Water  quality  problems  will  become  more  acute, 
affecting  fish,  wildlife  and  recreation.  However, 
better  control  of  fertilizers  and  pesticides  may 
reduce  the  amounts  of  these  substances  reaching 
streams  and  groundwater.  Conservation  tillage 
programs  improve  wildlife  habitats.  (See  also  W88- 
00291)  (Cassar-PTT) 
W88-O0307 


SALINITY  AND  PHOSPHORUS  ROUTING 
THROUGH  THE  COLORADO  RIVER/RESER- 
VOIR SYSTEM, 

Bureau  of  Reclamation,  Salt  Lake  City,  UT.  Upper 
Colorado  Region. 

J.  B.  Miller,  L.  Wegner,  and  D.  R.  Bruemmer. 
IN:  Aquatic  Resources  Management  of  the  Colora- 


do River  Ecosystem:  Proceedings  of  the  1981 
Symposium  on  the  Aquatic  Resources  Manage- 
ment of  the  Colorado  River  Ecosystem,  November 
16-18,  1981,  Las  Vegas,  NV.  Ann  Arbor  Science, 
Ann  Arbor,  MI.    1983.  p   19-41,    11   fig,  21   ref. 

Descriptors:  'Lakes,  'Nutrients,  'Reservoirs, 
•Phosphorus,  'Salinity,  'Algae,  'Environmental 
effects,  Flaming  Gorge  Dam,  Glen  Canyon  Dam, 
Lake  Powell,  Lake  Mead,  Limnology,  Eutrophica- 
tion,  Thermal  stratification,  Stratification,  Cyano- 
phyta,  Nutrients,  Colorado  River. 

The  construction  of  storage  reservoirs  on  the  Col- 
orado River  systems  has  contributed  to  significant 
changes  in  salinity  and  phosphorus  relationships  in 
the  reservoir  sequence,  Fontenelle,  Flaming 
Gorge,  Lake  Powell,  and  Lake  Mead.  Salinity 
levels  below  the  dams  peaked  about  5  years  after 
start  of  filling,  then  decreased.  In  the  early  years 
salinity  was  minimum  during  the  summer  months. 
In  the  later  1970's  salinity  levels  were  nearly  uni- 
form throughout  the  year.  Salinity  variations  at 
each  dam  in  the  series  and  the  relationships  among 
the  series  of  dams  are  detailed.  The  four  reservoirs 
in  this  series,  which  lie  within  phosphate-contain- 
ing basins,  retain  70%  to  95%  of  their  inflowing 
phosphorus  loads.  Most  of  this  phosphorus  is 
bound  to  sediment  and  is  biologically  unavailable. 
However,  chemical  reduction  and  in-reservoir 
movement  release  phosphorus  in  summer,  contrib- 
uting to  blue-green  algal  blooms  downstream.  Key 
factors  in  determining  the  timing  and  strength  of 
the  blue-green  algal  bloom  and  the  amount  of 
reservoir  which  it  affects  depends  on  the  location 
and  stability  of  the  fall  thermocline.  (See  also  W86- 
02484)  (Cassar-PTT) 
W88-00340 


EFFECTS  OF  MAINSTREAM  DAMS  ON  PHY- 
SICOCHEMISTRY  OF  THE  GUNNISON 
RIVER,  COLORADO, 

Montana  Univ.,  Bigfork.  Biological  Station. 
J.  A.  Stanford,  and  J.  V.  Ward. 
IN:  Aquatic  Resources  Management  of  the  Colora- 
do River  Ecosystem:  Proceedings  of  the  1981 
Symposium  on  the  Aquatic  Resources  Manage- 
ment of  the  Colorado  River  Ecosystem,  November 
16-18,  1981,  Las  Vegas,  NV.  Ann  Arbor  Science, 
Ann  Arbor,  MI.  1983.  p  43-56,  7  fig,  2  tab,  8  ref. 

Descriptors:  'Environmental  effects,  'Rivers, 
•Dams,  'Reservoirs,  'Water  quality,  Gunnison 
River,  Colorado  River,  Algae,  Dissolved  solids, 
Reservoir  releases,  Seasonal  variation,  Tempera- 
ture, Water  temperature,  Nitrates,  Organic  matter. 

Reservoir  releases  on  the  Gunnison  River,  a  tribu- 
tary to  the  Colorado  River,  have  changed  the 
physicochemistry  of  the  river  when  compared 
with  the  pre-regulation  era.  The  main  differences 
are  related  to  a  reduction  in  seasonal  variability. 
Tailwater  temperatures  are  several  degrees  C 
warmer  in  winter  and  7-20  degrees  C  colder  in 
summer  than  before  regulation.  Dissolved  solids 
(except  nitrate)  and  particulate  organic  matter  are 
reduced  in  concentration  within  reservoir  tail- 
waters  in  comparison  to  concentrations  in  river 
segments  above  the  reservoirs.  Nitrate  levels  in- 
crease in  downstream  direction,  with  higher  values 
in  tail  waters  compared  with  sites  above  the  reser- 
voirs. Availability  of  nitrate  and  other  nutrients  has 
stimulated  growth  of  benthic  algae,  particularly 
Cladophora,  below  the  dams.  As  the  distance 
downstream  from  the  impoundments  increases,  the 
changes  produced  by  the  presence  of  the  reservoirs 
gradually  reverse  so  that  the  physicochemistry  of 
the  Gunnison  River  at  its  confluence  with  the 
Colorado  River  is  similar  to  pre-regulation  condi- 
tions except  for  the  decrease  in  flow  variability  and 
an  increase  in  dissolved  solids.  Processes  which 
can  ameliorate  the  changes  include  comminution 
and  agglutination  of  particulate  organic  matter, 
heat  from  the  sun,  and  side  streams.  (See  also  W86- 
02484)  (Cassar-PTT) 
W88-00341 


INFLUENCE  OF  LAKE  POWELL  ON  THE 
SUSPENDED  SEDIMENT-PHOSPHORUS  DY- 
NAMICS OF  THE  COLORADO  RIVER 
INFLOW  TO  LAKE  MEAD, 


Nevada  Univ.,  Las  Vegas.  Lake  Mead  Limnologi- 
cal  Research  Center. 
T.  D.  Evans,  and  L.  i.  Paulson. 
IN:  Aquatic  Resources  Management  of  the  Colora- 
do River  Ecosystem:  Proceedings  of  the  1981 
Symposium  on  the  Aquatic  Resources  Manage- 
ment of  the  Colorado  River  Ecosystem,  November 
16-18,  1981,  Las  Vegas,  NV.  Ann  Arbor  Science, 
Ann  Arbor,  MI.  1983.  p  57-69,  4  fig,  4  tab,  25  ref. 

Descriptors:  'Environmental  effects,  'Lakes, 
'Rivers,  'Reservoirs,  'Dams,  'Phosphorus,  'Sedi- 
ments, Suspended  sediments,  Colorado  River, 
Lake  Powell,  Lake  Mead,  Water  quality. 

Construction  of  Lake  Powell,  upstream  of  Lake 
Mead  on  the  Colorado  River,  reduced  the  suspend- 
ed sediment  flowing  into  Lake  Mead  by  70-80% 
from  the  140  million  tons/year  transported  before 
the  impoundment.  The  direct  drainage  area  to 
Lake  Mead  was  reduced  to  a  few  tributaries  in  the 
Grand  Canyon.  The  only  appreciable  sediment 
source  to  the  Colorado  is  the  Little  Colorado 
River.  A  linear  relationship  exists  between  total 
phosphorus  and  suspended  sediments.  Preliminary 
data  indicate  that  10-30%  of  the  total  phosphorus 
is  biologically  available.  (See  also  W86-02484) 
(Cassar-PTT) 
W88-00342 


ANALYSIS  OF  POTENTIAL  SEDIMENT 
TRANSPORT  IMPACTS  BELOW  THE  WINDY 
GAP  RESERVOIR,  COLORADO  RIVER, 

New  Mexico  State  Univ.,  Las  Cruces. 
T.  J.  Ward,  and  J.  Eckhardt. 
IN:  Aquatic  Resources  Management  of  the  Colora- 
do River  Ecosystem:  Proceedings  of  the  1981 
Symposium  on  the  Aquatic  Resources  Manage- 
ment of  the  Colorado  River  Ecosystem,  November 
16-18,  1981,  Las  Vegas,  NV.  Ann  Arbor  Science, 
Ann  Arbor,  MI.  1983.  p  91-104,  7  fig,  6  tab,  3  ref. 

Descriptors:  'Environmental  effects,  'Sediment 
transport,  'Rivers,  'Reservoirs,  'Water  transfer, 
Windy  Gap  Reservoir,  Colorado  River,  Sedimen- 
tation, Bed  load,  Suspended  sediments. 

Potential  downstream  aggradation  from  a  river 
diversion  on  the  Colorado  River  was  studied  in  the 
field  and  with  a  computer  model.  It  was  concluded 
that  no  significant  aggradation  should  occur.  How- 
ever, under  conditions  leading  to  increased  sedi- 
ment loading  (wildfire  or  flash  flooding)  tempo- 
rary aggradation  could  be  a  problem.  Under 
present  conditions  and  operating  restraints  the 
trout  streams  should  be  unaffected.  (See  also  W86- 
02484)  (Cassar-PTT) 
W88-O0343 


HISTORICAL  PATTERNS  OF  PHYTOPLANK- 
TON  PRODUCnvnY  TN  LAKE  MEAD, 

Nevada  Univ.,  Las  Vegas.  Lake  Mead  Limnologi- 
cal  Research  Center. 
R.  T.  Prentki,  and  L.  J.  Paulson. 
IN:  Aquatic  Resources  Management  of  the  Colora- 
do River  Ecosystem:  Proceedings  of  the  1981 
Symposium  on  the  Aquatic  Resources  Manage- 
ment of  the  Colorado  River  Ecosystem,  November 
16-18,  1981,  Las  Vegas,  NV.  Ann  Arbor  Science, 
Ann  Arbor,  MI.  1983.  p  105-123,  6  fig,  5  tab,  25 
ref. 

Descriptors:  'Environmental  effects,  'Reservoirs, 
'Dams,  'Phytoplankton,  Algae,  Lake  Mead,  Lake 
Powell,  Colorado  River,  Phosphorus,  Sedimenta- 
tion, Lake  sediments. 

Sediments  of  Lake  Mead,  impounded  in  1935,  were 
studied  to  reconstruct  a  history  of  phytoplankton 
productivity.  Estimates  of  whole  lake  phytoplank- 
ton production  (in  tons  C/year  x  1000)  were  146 
before  1954,  651  during  1955-1962,  and  144  since 
1963,  when  Lake  Powell  was  impounded.  Produc- 
tivity in  the  lower  basin  during  the  three  periods 
was  0.6,  43,  and  73,  respectively;  in  the  upper 
basin,  117,  395,  and  44,  respectively  .  The  upper 
basin  is  severely  phosphorus  limited  whereas  the 
lower  basin  receives  nutrients  from  the  Las  Vegas 
Wash.  (See  also  W86-02484)  (Cassar-PTT) 
W88-00344 
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STATUS  OF  THE  COLORADO  RIVER  ECO- 
SYSTEM IN  GRAND  CANYON  NATIONAL 
PARK  AND  GLEN  CANYON  RECREATIONAL 
AREA, 

Museum  of  Northern  Arizona,  Inc.,  Flagstaff. 
S.  W.  Carothers,  and  R.  R.  Johnson. 
IN:  Aquatic  Resources  Management  of  the  Colora- 
do River  Ecosystem:  Proceedings  of  the  1981 
Symposium  on  the  Aquatic  Resources  Manage- 
ment of  the  Colorado  River  Ecosystem,  November 
16-18,  1981,  Las  Vegas,  NV.  Ann  Arbor  Science, 
Ann  Arbor,  MI.   1983.  p  139-160,  3  tab,  52  ref. 

Descriptors:  'Environmental  effects,  *Rivers, 
•Aquatic  life,  'Recreation,  Glen  Canyon,  Grand 
Canyon,  Colorado  River,  Ecosystems,  Riparian 
land,  Riparian  vegetation,  Vegetation,  Parks,  Na- 
tional parks,  Wildlife,  Hoover  Dam,  Fish,  Aquatic 
plants.  Invertebrates,  Animals,  Birds,  Fishing, 
Boating. 

The  ecological  impact  of  the  dams  in  Glen  Canyon 
and  in  Grand  Canyon  on  the  Colorado  River  and 
their  recreational  use  is  significant.  Exotic  species 
have  invaded  the  upper  reaches  of  the  river.  These 
are  present  and  potential  threats  to  native  orga- 
nisms, plant  and  animal,  in  the  area.  Invading  salt- 
cedar  and  Russian  thistle,  which  support  fewer 
riparian  birds,  have  become  established  in  the  na- 
tional parks.  Downstream  of  Glen  Canyon  and 
Grand  Canyon  the  ecosystem  has  changed  drasti- 
cally. Five  of  the  original  8  native  fishes  are  absent, 
and  the  community  is  dominated  by  exotic  species. 
Algae  and  invertebrate  communities  have  changed 
radically.  The  decrease  in  flooding  has  allowed 
riparian  communities  to  establish  along  the  lower 
terraces.  The  high  terrace  plants  are  also  changing, 
probably  because  they  are  no  longer  flooded.  A 
thriving  riparian  animal  community  (birds,  rodents, 
reptiles,  amphibians)  has  developed  in  the  formerly 
bare,  flood-swept  regions.  Recreation  in  the  Glen 
and  Grand  Canyons  has  produced  erosion  at 
beaches,  contamination  by  human  wastes,  water 
quality  problems,  trampling  of  vegetation,  and 
Utter.  Damage  is  20-fold  less  at  Glen  Canyon, 
where  the  users  primarily  fish,  than  in  the  Grand 
Canyon,  where  the  users  are  primarily  Whitewater 
runners.  (See  also  W86-02484)  (Cassar-PTT) 
W88-00346 


POTENTIAL  ECOLOGICAL  IMPACTS  OF 
SNOWPACK  AUGMENTATION  IN  THE 
UINTA  MOUNTAINS,  UTAH, 

Brigham    Young    Univ.,    Provo,    UT.    Dept.    of 
Botany  and  Range  Science. 
K.  T.  Harper. 

IN:  Aquatic  Resources  Management  of  the  Colora- 
do River  Ecosystem:  Proceedings  of  the  1981 
Symposium  on  the  Aquatic  Resources  Manage- 
ment of  the  Colorado  River  Ecosystem,  November 
16-18,  1981,  Las  Vegas,  NV.  Ann  Arbor  Science, 
Ann  Arbor,  MI.  1983.  p  211-231,  1  fig,  6  tab,  30 
ref. 

Descriptors:  'Environmental  effects,  'Artificial 
precipitation,  'Cloud  seeding,  'Weather  modifica- 
tion, 'Snow  cover,  'Vegetation,  Runoff,  Precipita- 
tion, Streamflow,  Wildlife,  Watersheds,  Forest  wa- 
tersheds, Ecological  effects,  Recreation,  Spruce 
trees,  Pine  trees,  Fir  trees,  Alpine  regions,  Moun- 
tains, Meadows,  Snowpack,  Uinta  Mountains, 
Utah. 

Results  of  studies  on  the  impacts  of  late-lying  snow 
on  four  ecosystems  (lodgepole  pine  and  spruce-fir 
forests,  subalpine  meadow  and  alpine  herbland)  are 
reported.  An  increase  of  10%  in  the  average  snow- 
pack  is  estimated  to  retard  snow-free  date  0.6-1.8 
days  in  the  four  ecosystems  considered  here  and  to 
increase  runoff  from  the  combined  study  areas  by 
13%.  Ten  percent  more  snow  could  not  be  shown 
to  alter  tree  growth  or  reproduction  in  the  forests 
studied.  A  10%  increase  in  snowpack  tended  to 
increase  above-ground  herb  growth  in  ecosystems 
that  normally  have  light  snowpacks  (lodgepole 
forest  and  alpine  herbland)  and  to  decrease  herb 
production  in  zones  of  heavy  snowpacks  (spruce- 
fir  forest  and  subalpine  meadow).  Ail  changes  in 
herb  layer  production  were  small.  A  10%  increase 
in  snowpack  is  estimated  to  produce  an  overall 
increase  of  5.5%  in  herb  production  since  commu- 
nities with  smaller  snowpacks  are  more  widespread 


than  those  with  heavy  snowpack  in  the  study  area. 
Impacts  on  recreation  should  be  slight.  (See  also 
W86-02484)  (Author's  abstract) 
W88-00350 


ENVIRONMENTAL  AND  SOCIAL  IMPLICA- 
TIONS OF  CLOUD  SEEDING  IN  THE  COLO- 
RADO RIVER  BASIN, 

Bureau  of  Reclamation,  Denver,  CO.  Div.  of  At- 
mospheric Resources  Research. 
E.  R.  Harris. 

IN:  Aquatic  Resources  Management  of  the  Colora- 
do River  Ecosystem:  Proceedings  of  the  1981 
Symposium  on  the  Aquatic  Resources  Manage- 
ment of  the  Colorado  River  Ecosystem,  November 
16-18,  1981,  Las  Vegas,  NV.  Ann  Arbor  Science, 
Ann  Arbor,  MI.  1983.  p  249-258,  5  ref. 

Descriptors:  'Environmental  effects,  'Weather 
modifications,  'Cloud  seeding,  'Social  impact, 
'Legal  aspects,  Colorado  River,  Water  policy, 
Rivers,  Water  supply,  Public  opinion,  Attitudes, 
Liability,  Regulations. 

Public  opposition  and  skepticism  of  cloud  seeding 
in  the  Colorado  River  basin  has  moderated  since 
1960  as  education  and  understanding  has  increased. 
As  the  transition  from  research  to  operation  of  the 
precipitation  augmentation  program  approaches, 
public  interest  in  resolution  of  the  legal  and  policy 
issues  increases.  Social  costs  must  be  addressed 
first.  Compensation  claims  can  be  expected  for 
increased  snow  removal  costs,  structural  damage, 
livestock  losses,  loss  of  use  of  grazing  areas  in  late 
autumn  and  early  spring,  wildlife  protection,  and 
delayed  access  to  mining  areas.  Rights  to  the  addi- 
tional water  must  be  defined.  Probably  the  most 
acceptable  solution  is  to  distribute  extra  water  ac- 
cording to  existing  water  rights.  Since  it  is  difficult 
to  prove  that  weather  modification  causes  damage, 
plaintiffs  have  not  yet  won  liability  suits.  As  more 
data  is  generated,  this  situation  may  change.  A 
report  from  the  Weather  Modification  Advisory 
Board  favors  a  no-fault  liability  theory.  The  public 
demand  for  federal  regulation  of  weather  modifica- 
tion is  likely  to  increase  as  a  program  becomes 
operational.  Opposition  to  weather  modification  is 
affected  by  several  factors:  local  differences  in 
weather  needs,  occurrence  of  drought  periods 
during  cloud  seeding  efforts,  lack  of  scientific  con- 
sensus about  the  available  technology,  and  lack  of 
public  participation  in  decision  making.  (See  also 
W86-02484)  (Cassar-PTT) 
W88-00352 


ECOSYSTEM  APPROACH  TO  ENVIRONMEN- 
TAL MANAGEMENT, 

Ecosystem  Research  Inst.,  Logan,  UT. 
J.  Carter,  and  V.  Lamarra. 

IN:  Aquatic  Resources  Management  of  the  Colora- 
do River  Ecosystem:  Proceedings  of  the  1981 
Symposium  on  the  Aquatic  Resources  Manage- 
ment of  the  Colorado  River  Ecosystem,  November 
16-18,  1981,  Las  Vegas,  NV.  Ann  Arbor  Science, 
Ann  Arbor,  MI.  1983.  p  261-287,  12  fig,  2  tab,  14 
ref. 

Descriptors:  'Environmental  effects,  'Water  pollu- 
tion effects,  'Oil  shale,  'Mine  wastes,  'Water  pol- 
lution prevention,  White  River  Shale  Project, 
Model  studies,  Ecological  effects,  Ecosystems, 
Algae,  Channel  morphology,  Water  quality, 
Rivers,  Sediments,  Suspended  sediments,  Fish, 
Wildlife,  Aquatic  life,  Organic  matter,  Monitoring. 

The  central  problem  in  the  preparation  of  the 
Detailed  Development  Plan  for  the  White  River 
Shale  Project  was  the  preparation  of  a  long-term 
environmental  management/monitoring  program. 
The  program  had  to  satisfy  regulations  of  the 
various  governing  agencies  and  be  flexible  and 
economical.  The  major  difficulty  encountered  was 
analyzing  and  interpreting  six  years  of  environ- 
mental data  in  a  manner  which  would  allow  the 
management  of  the  White  River  Shale  Oil  Corpo- 
ration to  make  logical  and  correct  decisions  about 
program  needs  and  which  would  reflect  environ- 
mental processes  occurring  in  the  region  of  devel- 
opment. This  difficulty  was  overcome  by  use  of 
conceptual  ecosystem  as  the  organizing  principle 
for  the  analysis.  Use  of  the  model  has  allowed  the 


establishment  of  statistically  valid  quantitative  rela- 
tionships and  pointed  out  areas  of  insufficient  data 
or  lack  of  coordination.  The  1981-82  program  was 
designed  to  complete  the  important  ecosystem  re- 
lationships which  will  be  used  to  guide  the  long- 
term  monitoring  program  and  aid  in  evaluation  of 
project  impacts  and  mitigation.  (See  also  W86- 
02484)  (Author's  abstract) 
W88-00353 


PROGNOSIS  FOR  WATER  CONSERVATION 
AND  THE  DEVELOPMENT  OF  ENERGY  RE- 
SOURCES AT  THE  SALTON  SEA  -  DESTRUC- 
TION OR  PRESERVATION  OF  THIS  UNIQUE 
ECOSYSTEM, 

California  State  Dept.  of  Fish  and  Game,  Chino. 
Chino  Fisheries  Base. 
G.  F.  Black. 

IN:  Aquatic  Resources  Management  of  the  Colora- 
do River  Ecosystem:  Proceedings  of  the  1981 
Symposium  on  the  Aquatic  Resources  Manage- 
ment of  the  Colorado  River  Ecosystem,  November 
16-18,  1981,  Las  Vegas,  NV.  Ann  Arbor  Science, 
Ann  Arbor,  MI.  1983.  p  363-382,  5  fig,  2  tab,  36 
ref. 

Descriptors:  'Environmental  effects,  'Water  pollu- 
tion effects,  'Lakes,  'Water  resources  develop- 
ment, 'Energy,  'Water  conservation,  'Recreation, 
•Wildlife,  'Aquatic  life,  Salton  Sea,  California, 
Saline  lakes,  Ecosystems,  Fish,  Hunting,  Water- 
fowl, Birds,  Water  conservation,  Water  level  fluc- 
tuation, Geothermal  resources,  Diversion,  Evapo- 
ration, Drainage  water,  Irrigation,  Colorado  River. 

The  fish,  wildlife,  and  recreational  values  of  the 
Salton  Sea,  California,  are  documented  and  poten- 
tial impacts  of  water  resources  development  are 
discussed.  The  932-sq  km  water  body,  which  col- 
lects agricultural  drain  water,  lies  in  a  sink  85  m 
below  sea  level  and  has  no  outlet.  Recreational 
activities  at  the  rate  of  1.5  million  recreation  days 
annually  include  fishing  (orangemouth  corvina, 
bairdiella,  and  sargo  being  most  successful),  hunt- 
ing (waterfowl),  boating,  camping,  nature  study 
(home  for  endangered,  threatened,  and  rare  spe- 
cies), and  sightseeing.  Present  salinity  is  38,000 
ppm  total  dissolved  solids  (varied  from  3,000  to 
40,000  since  1907),  and  present  surface  level  eleva- 
tion is  69  m  below  sea  level  (varied  from  60  m 
below  sea  level  to  74  m  below  sea  level).  A  project 
to  conserve  25%  of  the  annual  Colorado  River 
flow  to  the  Salton  by  canal  lining,  reservoir  regula- 
tion, and  water  reuse  would  drop  the  surface  ele- 
vation to  74  m  below  sea  level  (year  2012)  and 
increase  salinity  to  101,000  ppm  total  dissolved 
solids  by  2007  and  96,000  ppm  total  dissolved 
solids  by  2012.  Without  these  conservation  meas- 
ures the  surface  elevation  and  salinity  in  2012  are 
predicted  to  be  70  m  below  sea  level  and  59,000 
ppm  total  dissolved  solids.  If  geothermal  resources 
are  developed,  the  Sea  will  shrink  to  half  its 
present  size,  and  salinity  levels  will  increase  great- 
ly. High  salinities  and  smaller  area  would  severely 
affect  the  fish  and  bird  populations,  the  pileworm 
(an  invertebrate  fish  food),  and  boating.  Possible 
solutions  to  these  environmental  problems  include 
evaporation  and  collection  of  salt,  diversion  of 
excess  river  water,  and  reinjection  of  geothermal 
water.  (See  also  W86-02484)  (Cassar-PTT) 
W88-00355 


EFFECTS  OF  IMPROVEMENTS  ON  SALINITY 
IN  THE  COLORADO  RIVER, 

Nevada  Univ.,  Las  Vegas. 
L.  J.  Paulson,  and  J.  R.  Baker. 
IN:  Aquatic  Resources  Management  of  the  Colora- 
do River  Ecosystem:  Proceedings  of  the  1981 
Symposium  on  the  Aquatic  Resources  Manage- 
ment of  the  Colorado  River  Ecosystem,  November 
16-18,  1981,  Las  Vegas,  NV.  Ann  Arbor  Science, 
Ann  Arbor,  MI.  1983.  p  457-474,  2  fig,  3  tab,  27 
ref. 

Descriptors:  'Environmental  effects,  'Water  qual- 
ity control,  'Reservoirs,  'Rivers,  'Dissolved 
solids,  'Salinity,  Gypsum,  Calcium,  Halite, 
Sodium,  Chlorides,  Sulfates,  Colorado  River,  Lake 
Mead,  Lake  Powell,  Carbonates,  Calcite,  Phyto- 
plankton,  Chemical  precipitation. 


139 


Field  6— WATER  RESOURCES  PLANNING 


Group  6G — Ecologic  Impact  Of  Water  Development 


Comparison  of  pre-  and  post-impoundment  ion  and 
total  dissolved  solids  budgets  for  Lake  Mead  and 
Lake  Powell  showed  that  concentrations  of  certain 
ions  were  drastically  changed  by  the  impound- 
ments. In  Lake  Mead  sulfate  concentrations  were 
higher  than  expected;  silica,  calcium,  and  carbon- 
ate concentrations  were  lower  than  expected.  The 
sulfate  levels  were  a  result  of  dissolution  of 
gypsum.  Halite  dissolution  also  raised  sodium  and 
chloride  levels  slightly.  Calcite  precipitation  re- 
duced calcium  and  carbonate  levels.  However, 
rates  of  gypsum  and  halite  dissolution  decreased 
over  the  years  as  freshly  exposed  outcroppings 
became  leached  or  covered  with  silt.  Results  of 
this  study  showed  that  although  salinity  control  of 
point  sources  is  beneficial,  it  may  not  be  cost- 
effective  since  gypsum  does  not  adversely  affect 
agriculture.  Reduction  of  calcium  and  carbonate 
levels  by  the  impoundments  has  saved  about 
$240,500  in  hard  water  damages  to  water  systems. 
Sodium  and  chloride  concentrations  should  be 
controlled,  preferably  at  point  sources,  rather  than 
attempt  to  control  total  dissolved  solids.  (See  also 
W86-02484)  (Cassar-PTT) 
W88-00360 


EFFECT  OF  HABITAT  ALTERATION  BY 
ENERGY  RESOURCE  DEVELOPMENTS  IN 
THE  UPPER  COLORADO  RIVER  BASIN  ON 
ENDANGERED  FISHES, 

Fish  and  Wildlife  Service,  Salt  Lake  City,  UT. 
For  primary  bibliographic  entry  see  Field  81. 
W88-00364 


EFFECTS  OF  WATER  LEVEL  FLUCTUATIONS 
ON  THE  SPAWNING  SUCCESS  OF  LARGE- 
MOUTH  BASS  (MICROPTERUS  SALMOIDES) 
IN  LAKE  MEAD, 

Arizona  Game  and  Fish  Dept.,  Kingman.  Region 
III  Office. 
S.  A.  Morgensen. 

IN:  Aquatic  Resources  Management  of  the  Colora- 
do River  Ecosystem:  Proceedings  of  the  1981 
Symposium  on  the  Aquatic  Resources  Manage- 
ment of  the  Colorado  River  Ecosystem,  November 
16-18,  1981,  Las  Vegas,  NV.  Ann  Arbor  Science, 
Ann  Arbor,  MI.  1983.  p  563-578,  5  fig,  3  tab,  29 
ref. 

Descriptors:  'Ecological  effects,  *Fish,  *Reservoir 
operation,  *Water  level  fluctuations,  Bass,  Large- 
mouth  bass,  Spawning,  Lake  Mead,  Wave  action, 
Wind. 

Water  level  fluctuations  and  bass  nesting  in  Lake 
Mead  were  studied  during  1978-81.  During  this 
period  the  water  level  varied  from  360.5  to  367.5 
meters.  Peak  water  levels  generally  occurred  at  the 
beginning  of  the  nesting  season  in  February- 
March.  Nesting  success  varied  greatly  among  sta- 
tions but  not  among  years.  Annual  success  rates 
were  55.4%  in  1978;  57.5%,  58.0%,  and  51.7%  in 
successive  years.  The  most  commonly  observed 
cause  of  nest  failure  was  physical  destruction  from 
wind  and  wave  action.  A  deviation  of  2  C  above  or 
below  the  mean  of  17.7  C  also  disrupted  nesting 
activity.  No  correlation  was  evident  between 
depth  of  nest  (30  to  457  cm  at  construction)  and 
rate  of  water  level  change.  Duration  of  nest  varied 
with  temperature  from  4  to  19  days,  average  11.5 
days  at  17.7  C.  Survival  of  young  bass  was  better 
in  1980,  when  water  levels  increased  152.4  cm 
during  the  summer  months.  Conclusions  are  that 
water  level  declines  of  0.88-3.94  cm/day  as  experi- 
enced during  the  springs  of  1978-81  had  little  effect 
on  bass  nesting.  However,  rates  greater  than  6  cm/ 
day  would  expose  more  than  85%  of  the  nests  to 
wing  and  wave  destruction.  (See  also  W86-02484) 
(Cassar-PTT) 
W88-00366 


RECORD  OF  DECISION  FOR  THE  RE- 
SOURCE MANAGEMENT  PLAN/FINAL  ENVI- 
RONMENTAL IMPACT  STATEMENT. 

Bureau  of  Land  Management,  Casper,  WY. 
BLM-WY-PT-84-008-4410,   July    1985.    93    p,    14 
maps,  6  tab,  9  ref. 

Descriptors:  'Management  planning,  'Planning, 
•Resources  management,  Water  management,  Re- 


sources development,  Water  resources  develop- 
ment, Platte  River,  Land  development,  Land  man- 
agement, Land  resources,  Land  reclamation,  Natu- 
ral resources. 

The  resources  management  plan  described  here 
includes  land-use  considerations  focusing  on  cul- 
tural resources,  energy,  minerals,  fire,  forest,  graz- 
ing, lands,  recreation,  soil,  water,  air,  and  wildlife. 
'Prescriptions'  are  presented  for  a  variety  of  re- 
source management  'units',  including  both  terres- 
trial and  aquatic  habitats.  Aquatic  resources  in- 
clude the  Pine  Mountain-Goldeneye  Reservoir  and 
the  North  Platte  River,  both  in  Wyoming.  The 
dominant  resource  values  at  Pine  Mountain-Gol- 
deneye Reservoir  are  wildlife,  with  critical  habitat 
for  a  rare  and  endangered  species  (bald  eagle  roost- 
ing, perching,  and  feeding  areas)  on  Pine  Moun- 
tain, and  waterfowl  and  fisheries  populations  at 
Goldeneye  Reservoir.  Management  at  the  North 
PLatte  River  area  will  focus  on  bald  eagle  habitat 
and  seven  canoe  trail  sites.  (Halterman-PTT) 
W88-00474 


AQUATIC  ECOLOGICAL  ASSESSMENTS:  RE- 
GIONAL DATA  SOURCES  AND  THEIR  APPLI- 
CATION, 

Argonne  National  Lab.,  IL.  Energy  and  Environ- 
mental Systems  Div. 

For  primary  bibliographic  entry  see  Field  6B. 
W88-00483 


UTILIZATION  OF  OHIO  RIVER  SHALLOW 
WATER  HABITATS  BY  YOUNG-OF-THE- 
YEAR  FISHES, 

Ohio  State  Univ.,  Columbus.  Museum  of  Zoology. 
G.  R.  Carter,  and  T.  M.  Cavender. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  PB87-207148/ 
AS.  Price  codes:  A06  in  paper  copy,  A01  in  micro- 
fiche. Ohio  Water  Resources  Center,  Columbus, 
Completion  Report,  1984.  104  p,  10  fig,  33  tab,  95 
ref.  Project  No.  OWRT  A-064-OHIO(1). 

Descriptors:  'Ohio  River,  'Juvenile  fishes,  'Flood 
pool  habitats,  Fish  communities,  Trophic  structure, 
Growth  rate,  Navigation  dams,  Ohio. 

Between  9  June  and  11  November,  1981  and  9 
June  and  8  October,  1982,  149  samples  were  col- 
lected from  selected  backwater  and  mainstem  sites 
of  the  middle  Ohio  River  (between  river  mile  339 
and  424).  Sites  were  collected  at  approximately  tri- 
weekly intervals  during  1981  and  bi-weekly  inter- 
vals in  1982  using  a  10m  x  2m  bag  seine  with  2m  x 
2m  bag,  5.5  ace  mesh  wings  and  2mm  ace  mesh 
bag.  Analysis  of  young-of-the-year  fishes  collected 
indicates  that  backwaters  are  more  important  than 
mainstream  margins  in  terms  of  the  number  of 
species  supported,  relative  frequencies  and  com- 
parative densities.  Total  number  of  species  collect- 
ed from  backwaters  was  54  and  from  mainstem 
margins  was  42.  Twenty-one  species  were  collect- 
ed in  60  percent  or  more  of  the  backwater  samples 
compared  to  6  species  collected  in  60  percent  of 
samples  for  mainstem  margins.  Comparative  densi- 
ties as  analyzed  by  the  T-test  were  significantly 
higher  (at  the  0.5  level)  for  a  greater  number  of 
species  in  backwaters  (16)  than  in  mainstem  (0).  In 
terms  of  relative  abundance,  emerald  shiners  (No- 
tropis  atherinoides)  dominated  mainstem  margins 
(96  percent  of  total  numbers  collected).  Dietary 
habits  of  the  14  most  abundant  young-of-the-year 
species  from  1982  were  examined  over  three  dates 
(21  July,  26  August  and  7  October).  A  total  of  26 
items  were  found  to  be  consumed  by  the  above 
species.  Analysis  of  diet-overlap  was  performed 
using  the  Schoener  Index.  (USGS) 
W88-00537 


HABITAT    SUITABILITY    INDEX    MODELS: 
GREEN  SUNFISH, 

Fish  and  Wildlife  Service,  Fort  Collins,  CO.  West- 
ern Energy  and  Land  Use  Team. 
R.  J.  Stuber,  G.  Gebhart,  and  O.  E.  Maughan. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  PB83-148205. 
Price  codes:  A03  in  paper  copy,  A01  in  microfiche. 
Report  FWS/OBS-82/10.15,  July  1982.  28  p,  2  fig, 
3  tab,  67  ref. 


Descriptors:  'Habitats,  'Aquatic  habitats,  Green 
Sunfish,  Model  studies,  Environment,  Aquatic  en- 
vironment, Aquatic  ecosystems,  Water  quality. 

To  aid  in  impact  assessment  and  habitat  manage- 
ment activities,  habitat-use  information  and  Habitat 
Suitability  Index  (HSI)  models  are  presented  for 
the  green  sunfish.  Literature  concerning  a  species' 
habitat  requirements  and  preferences  is  reviewed 
and  synthesized  into  HSI  models,  which  are  scaled 
to  produce  an  index  between  0,  which  represents 
unsuitable  habitat,  and  1,  which  represents  optimal 
habitat.  Assumptions  used  to  transform  habitat  base 
information  into  these  mathematical  models  are 
noted,  and  guidelines  for  model  application  are 
described.  Other  models  cited  in  the  literature 
which  can  also  be  used  to  calculate  an  HSI  are 
sited,  and  simplified  HSI  models,  based  on  what 
the  authors  believe  to  be  the  most  important  char- 
acteristics for  this  species,  are  presented.  Habitat 
variables  include  percent  of  bottom  cover,  percent 
pools,  dissolved  oxygen,  turbidity,  pH,  tempera- 
ture, salinity,  substrate  type,  current  velocity, 
stream  gradient,  and  stream  width.  The  models 
presented  include  those  for  riverine  and  lacustrine 
habitats.  (Halterman-PTT) 
W88-00640 


GUIDANCE  MANUAL  FOR  THE  INPUT  OF 
BIOLOGICAL  INFORMATION  TO  WATER- 
INTAKE-STRUCTURE  DESIGN, 

Battelle  Pacific  Northwest  Labs.,  Richland,  WA. 
D.  A.  Neitzel,  M.  A.  Simmons,  and  D.  H. 
McKenzie. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  DE82-020953. 
Price  codes:  A03  in  paper  copy,  A01  in  microfiche. 
PNL--4133/UC-97e,  December  1981.  37  p,  12  fig, 
7  tab,   17  ref.  Contract  No.   14-16-0009-79-1401. 

Descriptors:  'Intake  structures,  'Entrainment, 
'Impingement,  'Environmental  protection,  Intake 
gates,  Fish,  Shellfish,  Ecological  effects,  Environ- 
mental effects,  Environmental  engineering. 

The  procedures  for  providing  a  design  engineer 
with  biological  information  that  can  reduce  the 
impact  of  water  intake  structures  on  aquatic  re- 
sources are  outlined.  The  first  facet  of  this  process 
is  the  characterization  of  fish  and  shellfish,  the 
intake  stimuli  (temperature  change,  current 
change,  noise,  new  habitat)  and  the  response  of  the 
organisms  to  the  stimuli.  The  second  facet  of  the 
process  involves  the  quantification  of  the  stimulus/ 
response  relationship.  The  third  facet  of  this  proc- 
ess is  described  as  experimentation  and  data  analy- 
sis. This  phase  helps  to  define  specific  tasks  or 
experiments  that  can  be  used  to  generate  data  for 
quantifying  stimulus/response  relationships.  (Hal- 
terman-PTT) 
W88-00643 


ENVIRONMENTAL  ASSESSMENT:  L-REAC- 
TOR  OPERATION,  SAVANNAH  RIVER 
PLANT,  AIKEN,  S.C. 

Department  of  Energy,  Aiken,  SC.  Savannah 
River  Operations  Office. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  DE82-0203O4. 
Price  codes:  A 10  in  paper  copy,  A01  in  microfiche. 
DOE/EA-0195.  Report  DOE/EA-0195,  August 
1982.   153  p,  21   fig,  43  tab,   115  ref,  3  append. 

Descriptors:  'Radioactive  wastes,  'South  Caroli- 
na, 'Environmental  effects,  'Public  health,  Cesium 
radioisotopes,  Water  resources  development,  Ther- 
mal stress,  Water  pollution  effects,  Air  pollution, 
Water  quality,  Environmental  impact  statement, 
Nuclear  reactors,  Nuclear  energy,  Rivers,  Ecologi- 
cal effects,  Entrainment,  Savannah  River  Plant, 
Aiken. 

The  potential  environmental  impacts  of  the  pro- 
posed resumption  of  L-Reactor  operation,  which  is 
brought  out  of  standby  status  to  meet  nuclear 
materials  production  needs,  are  evaluated  in  terms 
of  the  expected  differences  between  pre- 1968  and 
post-1984  operation.  Of  the  nonradiological  im- 
pacts examined,  the  ones  expected  to  show  negligi- 
ble  differences   between   pre-1968   and   post-1984 
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operation  of  the  L-Reactor  are  land  use  and  so- 
cioeconomics, archeological  sites,  cooling-water 
system  (water  withdrawal  and  fish  entrainment), 
endangered  species,  and  thermal  discharge  to  Steel 
Creek  and  the  Savannah  River.  Expected  differ- 
ences in  water  quality  are  no  discharge  to  the  basin 
in  the  L-Reactor  area  and  improved  sanitary  waste 
treatment.  Expected  differences  in  air  quality  are 
lower  post- 1984  emission  levels  due  to  increased 
efficiency  of  the  K-Area  boiler  and  the  installation 
of  particulate  control  devices  for  coal-fired  boilers. 
Post  1984  impacts  for  solid  wastes  would  be  lower 
due  to  improved  disposal  procedures  and  use  of 
the  K-Area  boiler.  Of  the  radiological  impacts 
examined,  the  operating  personnel  exposures  and 
risks  to  the  public  are  expected  to  be  lower  in  post- 
1984  operations.  The  probability  of  accidents 
during  post- 1984  operations  has  been  reduced  by 
incorporation  of  safety  system  improvements  in  the 
L-Reactor.  The  post- 1984  impact  of  the  transport 
of  radiocesium  will  be  less  than  pre- 1968  impacts. 
(Geiger-PTT) 
W88-00644 


MISSISSIPPI  RIVER  NAVIGATION  SYSTEM: 
ENVIRONMENTAL  EVALUATIONS  OF  PRO- 
POSED MOORING  FACTLnTES, 

Vcsar,  Inc.,  Springfield,  VA. 

P.  R.  Abell,  C.  W.  Burch,  R.  L.  Dawson,  C.  F. 

Dilks,  and  P.  L.  Gilmore. 

Available  from  the  National  Technical  Information 

Service,  Springfield,  VA  22161,  as  ADA-124701. 

Price  codes:  A05  in  paper  copy,  A01  in  microfiche. 

Final  Report,  March  1982.  96  p,  1  fig,  1  tab,  54  ref. 

Contract  No.  DACW43-80-D-0025. 

Descriptors:  *Buoys,  *Docks,  *Piles,  ♦Environ- 
mental effects,  *Ecological  effects,  Water  quality, 
Anchors,  Navigation,  Navigable  rivers,  Piers, 
Evaluations,  Aquatic  plants,  Aquatic  animals,  En- 
vironmental impact  statement. 

As  part  of  the  Mississippi  River  Mooring  System, 
an  investigation  was  undertaken  to  evaluate  the 
generic  environmental  implications  of  various 
mooring  devices  and  structures.  The  study  area 
encompassed  the  Mississippi  River  Navigation 
System.  In  general,  regulated  mooring  devices  are 
preferred  over  unregulated  devices.  The  use  of 
piling,  mooring  cells  and  buoys  is  generally  more 
environmentally  compatible  .han  deadmen,  fleeting 
barges,  and  anchor  barges.  Wooden  pilings  have 
few  significant  impacts  except  during  installation, 
when  pile  driving  noise  may  have  adverse  effects 
on  residential  areas,  spawning  grounds,  and  avian 
nesting  areas.  Steel  pilings,  wooden  dolphins,  and 
steel  dolphins  are  similar  to  wooden  pilings  in 
environmental  impacts.  Mooring  cells  have  similar 
impacts,  though  they  also  can  affect  erosion,  sedi- 
mentation, bottom  scour,  and  aesthetics  to  a  great- 
er degree  than  wooden  pilings.  The  impacts  associ- 
ated with  buoys  are  dependent  upon  how  the  buoy- 
is  anchored.  The  use  of  buoys  with  exploding 
anchors  or  deadmen  anchors  can  have  moderate  to 
significant  adverse  impacts  upon  several  param- 
eters relating  to  fauna.  Fleeting  barges  and  anchor 
barges  are  similar  in  impacts,  and  have  the  poten- 
tial to  adversely  affect  water  quality,  rooted  aquat- 
ic plants,  avian  nesting  areas,  and  aesthetics.  Shore- 
line deadmen  have  the  potential  to  impact  primari- 
ly terrestrial  subparameters  such  as  shore  erosion, 
trees,  groundcover,  and  avian  nestine  areas. 
(Geiger-PTT) 
W88-00648 


PROTOTYPE  EVALUATION  OF  SELECTED 
NEPA  PREDICTED  ENVIRONMENTAL  IM- 
PACTS FOR  CONSTRUCTION  GRANTS 
PROJECTS. 

ESEI/EcolSciences,  South  Bend,  IN. 
Environmental  Protection  Agency,  Chicago,  IL. 
March  1985.  297  p,  12  fig,  9  tab,  4  append.  Con- 
tract No.  68-04-5017. 

Descriptors:  'Regulations,  *Legal  aspects,  ♦Envi- 
ronmental impact  statements,  Wetlands,  Land  use, 
Aquatic  habitats,  Environmental  effects,  Environ- 
mental policy. 

The  promulgation  of  the  National  Environmental 
Policy  Act  (NEPA)  in  1969  established  a  process 


by  which  federal  agencies  were  required  to  assess 
the  environmental  impacts  of  their  actions.  With 
the  passage  of  the  Federal  Water  Pollution  Control 
Act,  a  detailed  facilities  planning  process  was  de- 
fined as  part  of  the  Construction  Grants  program. 
The  Agency's  environmental  review  responsibil- 
ities of  individual  facilities  plans  are  defined  in  the 
Implementation  of  Procedures  on  the  National  En- 
vironmental Policy  Act.  A  methodology  was  de- 
veloped for  evaluating  the  accuracy  of  NEPA- 
predicted  environmental  impacts.  This  methodolo- 
gy is  presented  in  EPA's  Manual  for  Evaluating 
Predicted  and  Actual  Impacts  of  Construction 
Grants  Projects.  This  report,  intended  as  a  com- 
panion document  to  that  manual,  presents  four 
examples  (prototypes)  of  its  use  which  illustrate  its 
versatility,  strengths  and  weaknesses.  The  exam- 
ples employed  in  the  prototypes  pertain  to  impacts 
on  wetlands  and  flood  plains,  population  predic- 
tions and  land  plans.  The  evaluation  of  two  com- 
pleted NEPA  documents  are  also  presented.  (Hal- 
terman-PTT) 
W88-00678 


TECHNICAL  AND  ECONOMIC  IMPACT  OD 
RESERVOm  SEDIMENTATION, 

Electricite  de  France,  Beziers. 

For  primary  bibliographic  entry  see  Field  2J. 

W88-00695 


PHYSICAL     PROCESSES     OF     RESERVOIR 
SEDIMENTATION, 

Dundee  Univ.  (Scotland). 

For  primary  bibliographic  entry  see  Field  2J. 

W88-00696 


APPLICATION  OF  STREAMFLOW  TRANS- 
PORT MODELS  TO  THE  YAKIMA  RIVER, 
WASHINGTON, 

Bureau  of  Reclamation,  Denver,  CO.  Engineering 

and  Research  Center. 

D.  K.  Mueller,  and  R.  L.  George. 

Available  from  the  National  Technical  Information 

Service,    Springfield,    VA    22161,    PB85-172625. 

Price  codes:  A03  in  paper  copy,  A01  in  microfiche. 

Report  REC-ERC-84-13,  August   1984.   38  p,  21 

fig,  19  tab,  17  ref. 

Descriptors:  'Water  quality,  *Hydrologic  models, 
•Water  resources  development,  *Environmental 
impact  statements,  *Streamflow,  Models,  Model 
studies,  Comparison  sttidies,  Simulation  analysis, 
Water  temperature,  Dissolved  oxygen,  Nitrates, 
Biochemical  oxygen  demand,  Ammonia,  Phos- 
phates, Chlorophyll,  River  basins,  Environmental 
effects. 

Water  resource  development  projects  must  be 
studied  with  respect  to  their  impacts  on  water 
quality.  To  this  end,  two  popular  streamflow  trans- 
port simulation  models,  QUAL-II  and  WQRRS, 
were  calibrated  and  verified  using  data  on  the 
Yakima  River  Basin  in  south-central  Washington. 
Data  were  collected  in  four  synoptic  surveys 
during  low-flow  periods  between  August  1981  and 
November  1982.  Both  models  gave  similar  results 
compared  to  observed  target  parameters  values. 
Simulation  of  temperature,  dissolved  oxygen,  and 
nitrate  was  reasonably  accurate.  Results  for  bio- 
chemical oxygen  demand,  ammonia,  orthophos- 
phate,  and  chlorophyll  a  were  not  as  good,  to  some 
extent  due  to  inadequacies  in  the  data  set.  The 
validated  models  and  calibrated  data  sets  are  avail- 
able for  use  in  evaluating  water  quality  impacts  of 
water  resources  development  in  the  Yakima  Basin. 
On  the  basis  of  ease  of  application  use  of  QUAL-II 
is  recommended.  (Author's  abstract) 
W88-O0782 


December  1984.  245  p,  54  fig,  83  tab,  111  ref,  8 
append. 

Descriptors:  'Environmental  effects,  'Irrigation, 
♦Wildlife,  'Waterfowl,  Predation,  Habitats,  Aquat- 
ic habitats,  Marshes,  Lakes,  Ponds,  Streams, 
Canals,  Waterways,  Fish,  Fisheries,  Zooplankton, 
Phytoplankton,  Invertebrates,  Benthos,  Water 
quality,  Herbicides,  Aquatic  weed  control,  Colum- 
bia River,  Washington,  Columbia  Basin  Irrigation 
Project,  Nesting,  Ecology,  Birds,  Water  resources 
development,  Land  use,  Aquatic  plants,  Agricul- 
ture. 

This  report  describes  investigations  conducted  in 
the  Columbia  Basin,  Washington,  to  determine  the 
effects  of  irrigated  farming  and  irrigation  project 
operation  on  fish  and  wildlife  resources.  Field  in- 
vestigations focused  on  ring-necked  pheasants, 
Canada  goose,  mallard,  redhead,  rainbow  trout, 
and  yellow  perch,  although  other  species  are  also 
discussed.  Populations,  nesting  densities,  habitat 
use,  cover  requirements,  and  effects  of  predation 
and  human  disturbance  on  pheasants  during  four 
seasons  are  discussed  for  six  land  use  types.  Sea- 
sonal populations,  movements,  and  habitat  use  of 
waterfowl  are  related  to  three  major  wetland 
types.  Data  analysis  also  covered  waterfowl  nest- 
ing densities  and  brood  production  in  relation  to 
common  carp,  cattle  grazing,  human  disturbance, 
and  several  wetland  morphological  characteristics. 
The  study  examines  relationships  between  upland 
birds  and  waterfowl  and  agricultural  crops,  farm- 
ing practices,  operation  and  maintenance  of  irriga- 
tion canals  and  facilities,  weather,  and  wildlife 
refuge  areas.  Lakes  and  streams  are  classified  in 
Columbia  Basin  Project  Area  in  relation  to  connec- 
tion with  irrigation  water  distribution  systems. 
Physico-chemical  features  and  invertebrate  life  of 
aquatic  habitats  are  compared  with  fish  popula- 
tions, growth  and  condition  factors.  Recommenda- 
tions are  presented  for  maintaining  or  improving 
fish  and  wildlife  in  irrigated  agricultural  environ- 
ments. Conclusions  and  recommendations,  while 
developed  for  irrigation  projects  in  central  Wash- 
ington, will  be  useful  to  water  development  agen- 
cies and  wildlife  managers  everywhere.  (Author's 
abstract) 
W88-00784 


COLUMBIA  BASES  WILDLIFE/IRRIGATION 
DEVELOPMENT  STUDY, 

Washington  State  Dept.  of  Game,  Ephrata. 

J.  H.  Foster,  W.  E.  Tillett,  W.  L.  Myers,  and  J.  C. 

Hoag. 

Available  from  the  National  Technical  Information 

Service,  Springfield,  VA  22161,  as  PB85- 183952. 

Price  codes:  Al  1  in  paper  copy,  A01  in  microfiche. 

Bureau  of  Reclamation,  Denver,  CO.,  Engineering 

and  Research  Center.  Report  No.  REC-ERC-83-6, 


GARRISON  DIVISION  UNIT  COMMISSION, 
SUPPLEMENT  TO  INTERIM  STAFF  REPORT 
ON  ISSUES  AND  ALTERNATIVES. 

Garrison  Diversion  Unit  Commission,  Bismarck, 

ND. 

Available  from  the  National  Technical  Information 

Service,  Springfield,  Va  22161,  as  PB85-154938. 

Price  codes:  A04  in  paper  copy,  A01  in  microfiche. 

November  28,  1984.  55  p,  6  fig,  5  append. 

Descriptors:  'Planning,  'Environmental  effects, 
'Water  resources  development,  'Diversion,  Water 
transfer,  Garrison  Diversion,  North  Dakota,  Irri- 
gation, Cost-benefit  analysis.  Water  use,  Wildlife, 
Wetlands,  Water  quality,  Reservoirs,  Lonetree 
Reservoir,  James  River,  Taayer  Reservoir,  Devils 
Lake,  Water  rights,  Economic  aspects,  Public  par- 
ticipation, Fish,  Aquatic  life,  Missouri  River, 
Sheyenne  River,  Canada. 

This  report  supplements  a  report  on  issues  and 
alternatives  concerning  the  Garrison  Diversion, 
North  Dakota.  After  a  public  hearing  on  25  alter- 
natives, three  were  chosen  for  further  consider- 
ation. Details  on  thee  three  alternatives  are  given. 
Alternative  1,  the  250,000-acre  authorized  Garri- 
son Diversion  Unit  (1%5),  diverts  Missouri  River 
water  to  the  James  River  Basin,  Devils  Lake 
closed  basin,  and  Hudson  Bay  drainage,  principally 
for  irrigat.on  use.  Alternative  2,  the  165,000-acre 
state  of  North  Dakota  plan,  postpones  the  Souris 
Loop  irrigation  and  includes  the  165,000  acres  of 
irrigated  land  either  entirely  within  the  Missouri/ 
James  watershed  or  has  no  return  flows  to  the 
Hudson  Bay  watershed.  A  100-cfs  outlet  for  mu- 
nicipal and  industrial  uss  conveys  water  from  the 
Lonetree  Reservoir  to  the  Sheyenne  River  and  to 
Devils  Lake.  Alternative  3,  a  composite  of  4  of 
more  of  the  original  25  alternatives,  has  7  vari- 
ations. Basically,  alternative  3  provides  irrigation 
to  about  246,000  acres  of  land  and  prevents  return 
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flows  from  entering  the  Hudson  Bay  watershed. 
The  distribution  system  provides  municipal  and 
industrial  service  for  450,000  persons  in  162  towns 
and  rural  areas,  using  Missouri  River  water  and 
some  locally  available  groundwater  supplies. 
(Cassar-PTT) 
W88-00785 


EVALUATION  OF  HISTORIC  CULTURAL  RE- 
SOURCES IN  RELATION  TO  THE  CENTRAL 
ARIZONA  WATER  CONTROL  STUDY, 

Archaeological   Research  Services,  Tempe,   AZ. 
L.  M.  Stone,  and  J.  E.  Ayres. 
July  1984.  108  p,  7  fig,  9  tab,  9  ref. 

Descriptors:  *Dams,  *Arizona,  'Archaeology, 
Damsites,  Central  Arizona  Water  Control  Study, 
History. 

Following  extensive  flooding  along  the  Salt,  Gila, 
Verde  and  Agua  Fria  Rivers  in  1978  and  1980,  the 
Central  Arizona  Project  and  the  Central  Arizona 
Water  Control  Study  (CAWCS)  were  established. 
The  objectives  of  the  CAWCS  were  to  identify 
and  evaluate  alternative  measures  for  flood  control 
and  regulatory  water  storage  in  Central  Arizona  in 
conjunction  with  construction  of  the  Central  Ari- 
zona Project.  This  report  provides  a  synthesis  of 
the  CAWCS  from  the  perspective  of  historic  sites 
cultural  resources  and  presents  data  on  historic 
sites,  including  those  at  the  New  Waddell  Dam 
and  Reservoir,  Cliff  Dam  and  Reservoir,  and  the 
modified  Roosevelt  Dam.  Furthermore,  sites  at  the 
Buttes  Dam  and  Reservoir  and  the  Confluence 
Dam  are  described  for  the  first  time.  This  report 
describes  the  data  gathering  process  and  presents 
data  on  247  sites,  228  of  which  were  considered  to 
be  of  potential  National  Register  of  Historic  Places 
quality.  Also  presented  is  National  Historic  Preser- 
vation Act  compliance  documentation,  including 
National  Register  eligibility  determination  docu- 
mentation. A  proposal  for  the  preservation  of  those 
areas  which  will  be  adversely  affected  by  the 
project  is  also  outlined.  (Halterman-PTT) 
W88-O0791 


GARRISON  DIVERSION  UNIT  COMMISSION, 
PRELIMINARY  FINAL  REPORT. 

Garrison  Diversion  Unit  Commission,  Bismarck, 

ND. 

Available  from  the  National  Technical  Information 

Service,  Springfield,  VA  22161,  as  PB85-154946. 

Price  codes:  A06  in  paper  copy,  A01  in  microfiche. 

December  5,  1984.  95  p,  2  fig,  5  tab,  5  append. 

Descriptors:  'Planning,  'Environmental  effects, 
*Water  resources  development,  'Diversion,  'Gar- 
rison Diversion,  'North  Dakota,  Water  transfer, 
Irrigation,  Cost-benefit  analysis,  Water  use,  Wild- 
life, Wetlands,  Water  quality,  Reservoirs,  Lonetree 
Reservoir,  James  River,  Taayer  Reservoir,  Devils 
Lake,  Water  rights,  Economic  aspects,  Fish, 
Aquatic  life,  Sheyenne  River,  Lake  Audubon, 
McClusky  Canal,  Snake  Creek,  Canada. 

An  alternative  to  the  presently  authorized  Garri- 
son Diversion  was  developed  from  public  hearings 
and  citizens'  inputs.  Many  features  of  the  author- 
ized project  have  been  incorporated  in  whole  or  in 
part.  Several  have  already  been  constructed:  Snake 
Creek  pumping  plant,  Lake  Audubon,  and  the 
McClusky  Canal.  Additional  features  include 
canals,  groundwater  recharge  facilities,  pumping 
facilities,  pipelines  and  treatment  plants  for  munici- 
pal supply,  and  recreation  and  fish/wildlife  fea- 
tures. Irrigation  service  would  be  extended  to 
108,125  acres  and  municipal/industrial  service  to 
130  communities.  Water  delivered  into  the  Hudson 
Bay  watershed  would  be  treated  to  prevent  intro- 
duction of  objectional  fish  species  or  pathogens 
into  Canadian  waters.  Kraft  Slough,  a  natural  re- 
source with  considerable  wildlife  and  waterfowl 
value,  would  be  left  in  its  natural  state.  Since 
Lonetree  Reservoir  is  not  immediately  required,  its 
construction  would  be  delayed  until  needed.  Mean- 
while, it  can  be  used  as  a  wildlife  refuge.  Water 
quality  would  be  strictly  monitored  in  all  irrigated 
areas,  and  the  Lake  Audubon/McClusky  Canal 
system  would  be  freshened  to  a  salinity  of  <600 
ppm.  (Cassar-PTT) 
W88-O0795 


ARCHEOLOGICAL  INVESTIGATIONS  AT 
PARAJE  (DE  FRA  CRISTOBAL)  LA1124:  IN- 
TERIM REPORT, 

Bureau  of  Reclamation,  Amarillo,  TX.  Southwest 

Region. 

D.  K.  Boyd. 

December  1984.  60  p,  26  fig,  60  ref,  3  append. 

Descriptors:  'Environmental  effects,  'Archeology, 
'Water  resources  development,  Paraje,  New 
Mexico,  Elephant  Butte  Reservoir,  Rio  Grande 
Project,  Reservoirs. 

The  historic  site  at  Paraje,  New  Mexico,  lies  on 
Federal  land  within  the  Elephant  Butte  Reservoir, 
Rio  Grande  Project,  boundary  and  is  on  land  con- 
trolled by  the  U.S.  Bureau  of  Reclamation.  As  part 
of  Reclamation's  southwest  Region's  cultural  re- 
source management  program,  historical  research 
and  limited  archeological  testing  of  the  site  of 
Paraje  (LA  1124)  were  undertaken  as  a  means  of 
determining  the  significance  of  the  site.  This  is  an 
interim  report  on  Reclamation's  investigations  of 
Paraje  (de  Fra  Cristobal),  pending  completion  of 
the  final  analysis  of  archeological  materials  from 
the  site.  In  view  of  the  extent  and  condition  of  the 
remains  of  the  historic  townsite  of  Paraje,  New 
Mexico,  the  site  will  be  nominated  to  the  National 
Register  of  Historic  Places.  (Author's  abstract) 
W88-00804 


INTERIM  STAFF  REPORT  ON  ISSUES  AND 
ALTERNATIVES. 

Garrison  Diversion  Unit  Commission,  Bismarck, 

ND. 

November  7,  1984.  150  p,  24  fig,  4  tab,  35  ref,  6 

app,  +  errata. 

Descriptors:  'Planning,  'Environmental  effects, 
'Garrison  Diversion  unit,  'Water  resources  devel- 
opment, 'Diversion,  'North  Dakota,  Water  trans- 
fer, Garrison  Diversion,  Irrigation,  Cost-benefit 
analysis,  Water  use,  Wildlife,  Wetlands,  Water 
quality,  Reservoirs,  Lonetree  Reservoir,  James 
River,  Taayer  Reservoir,  Devils  Lake,  Water 
rights,  Economic  aspects,  Public  participation, 
Fish,  Aquatic  life,  Missouri  River,  Sheyenne 
River,  Canada. 

The  Garrison  Diversion  Unit  Commission  was  ap- 
pointed to  review  the  controversy  surrounding  the 
authorized  Initial  Stage  of  the  Garrison  Diversion 
Unit,  to  evaluate  the  contemporary  water  needs  of 
North  Dakota,  and  to  make  recommendations. 
This  report  provides  a  basis  for  interested  parties 
to  review  and  comment  prior  to  public  hearings. 
Twenty-five  alternatives  have  been  designated  for 
further  study.  These  alternatives  are  described  in 
detail,  and  other  alternatives  are  summarized.  For 
each  alternative  the  following  are  given:  descrip- 
tion, service  benefits  and  project  data,  irrigation 
interest  subsidy,  land  required,  water  requirements, 
planning  and  construction  time,  benefits  and  costs, 
economic  indicators,  capital  cost  recovery,  and 
impacts.  Areas  of  concern  include  irrigation,  water 
needs  (municipal,  rural,  and  industrial),  biota  trans- 
fer, wildlife  and  wetlands  mitigation  and  enhance- 
ment, water  quality,  Lonetree  Reservoir,  James 
River  conveyance  and  storage,  Devils  Lake  man- 
agement, and  Indian  resources.  (Cassar-PTT) 
W88-00812 


REVEGETATION  FOR  WILDLIFE  ENHANCE- 
MENT ALONG  THE  LOWER  COLORADO 
RIVER, 

Arizona  State  Univ.,  Tempe.  Center  for  Environ- 
mental Studies. 

B.  W.  Anderson,  and  R.  D.  Ohmart. 
Bureau  of  Reclamation,  Boulder  City,  NV.  Final 
Report,  December  1982.  215  p,  39  fig,  48  tab,  23 
ref,  2  app.  Contract  No.  7-07-30- V0009. 

Descriptors:  'Environmental  effects,  'Vegetation 
establishment,  'Wildlife,  'Colorado  River,  Reve- 
getation,  Riparian  vegetation,  Spoil  banks,  Dredg- 
ing, Trees,  Birds,  Habitats,  Reptiles,  Mammals, 
Economic  aspects,  Irrigation,  Cottonwood  trees, 
Salt  cedar  trees,  Shrubs,  Willow  trees,  Honey  mes- 
quite  trees,  Mistletoe,  Palo  verde  trees. 

Preliminary  results  of  a  revegetation  study  on  two 
sites  along  the  lower  Colorado  River  are  present- 


ed. Work  was  done  on  a  30-ha  dredge-spoil  area, 
devoid  of  vegetation,  and  a  20-ha  site  cleared  of 
the  existing  salt  cedar  and  other  scattered  vegeta- 
tion. Although  many  questions  remained  unan- 
swered, some  useful  information  was  obtained.  Salt 
cedar  has  little  value  to  wildlife  and  has  high 
evapotranspiration  rates.  This  exotic  species  can  be 
replaced  with  native  vegetation.  Growth  of  native 
vegetation  and  planted  trees  is  enhanced  by  choos- 
ing sandy,  unlayered  soil.  Deep  tillage  or  augering 
a  hole  through  the  soil  to  the  water  table  are 
essential.  Less  sandy  areas  are  best  for  shrubs. 
Cottonwood  and  willow  trees  grow  faster  than 
other  native  trees  and  are  of  major  importance  to 
wildlife,  particularly  insect-eating  birds.  Honey 
mesquite  trees  and  mistletoe,  which  parasitizes 
them,  are  both  important  food  sources  to  insects, 
birds  ,  rodents,  foxes,  and  coyotes.  Palo  verde  trees 
produce  seed  pods  and  nesting  sites  for  some  bird 
species  within  2  or  3  years;  homes  for  cavity- 
nesting  birds  can  be  provided  by  leaving  dead  trees 
while  clearing  vegetation.  (Cassar-PTT) 
W88-00820 


ENVIRONMENTAL  FEATURES  FOR  FLOOD- 
CONTROL  CHANNELS, 

Army  Engineer  Waterways  Experiment  Station, 
Vicksburg,  MS.  Environmental  Lab. 
F.  D.  Shields. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  V A  22161,  as  ADA- 120544. 
Price  codes:  A07  in  paper  copy,  A01  in  microfiche. 
Technical  Report  E-82-7,  July  1982.  Final  Report. 
133p,  30  fig,  135  ref,  append. 

Descriptors:  'Environmental  effects,  'Channel  im- 
provement, 'Aquatic  habitats,  'Literature  reviews, 
Aesthetics,  Fish  habitats,  Habitats,  Flood  control, 
Wetlands,  Vegetation,  Recreation,  Urban  areas. 

The  environmental  effects  of  channel  modification 
for  flood  control  projects  were  investigated  in  a 
literature  review.  In  general,  channel  modification 
produces  shorter,  smoother,  more  uniform  chan- 
nels with  larger  cross-sectional  area  and  less  natu- 
ral vegetation.  Overbank  flooding  is  eliminated  or 
reduced.  Channel  straightening  should  be  mini- 
mized. The  cross  section  should  be  designed  for 
both  high  and  low  flows,  retaining  the  existing 
velocity-vs.-discharge  relationship  at  low  flow  so 
that  sediment  transport  is  maintained.  Adverse  en- 
vironmental impacts  are  reduced  by  following  the 
existing  channel  alignment  and  by  excavating  from 
one  side  only.  Low-flow  channels  may  be  con- 
structed within  a  larger  channel,  or  the  existing 
channel  may  be  preserved  as  a  low-flow  channel. 
Pools,  riffles,  and  water  control  structures  may  be 
constructed  to  provide  suitable  aquatic  habitats. 
Meander  loops  may  be  maintained  as  ponds  or 
wetlands.  Vegetation  preservation  or  revegetation 
are  important  for  minimizing  adverse  environmen- 
tal effects.  Fish  habitats  can  be  recovered  by  ar- 
moring the  channel  with  coarse  bed  material  and 
boulders  and  by  constructing  low-flow  channels, 
fishways,  pools,  and  spawning  channels.  In  urban 
areas  stream  modifications  usually  creates  opportu- 
nities for  recreation  and  beautification.  (Cassar- 
PTT) 
W88-00845 


INCORPORATION  OF  ENVIRONMENTAL 
FEATURES  IN  FLOOD  CONTROL  CHANNEL 
PROJECTS, 

Army  Engineer  Waterways  Experiment  Station, 

Vicksburg,  MS.  Environmental  Lab. 

N.  R.  Nunnally,  and  F.  D.  Shields. 

Technical  Report  E-85-3,  May  1985.  Final  Report. 

277  p,  74  fig,  20  tab,  322  ref,  6  append. 

Descriptors:  'Environmental  effects,  'Flood  con- 
trol, 'Channel  improvements,  Hydraulic  engineer- 
ing, Water  quality,  Environmental  Engineering, 
Aquatic  habitats,  Habitats,  Wildlife,  Wetlands, 
Fish,  Invertebrates,  Rivers,  Streams,  Alluvial 
channels,  Low  flow,  High  flow,  Floodways,  Ero- 
sion control,  Bank  stabilization,  Linings,  Canal  lin- 
ings, Sedimentation  basins,  Water  quality  control, 
Water  level.  Aesthetics,   Recreation,  Vegetation. 
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Information  on  flood  control  channel  projects  has 
been  compiled  in  a  summary  report.  Channels 
modified  for  flood  control  often  experience  severe 
environmental  degradation  due  to  erosion  and  sedi- 
mentation, loss  of  vegetative  cover,  reduction  in 
amount  and  value  of  habitat,  and  decline  in  aesthet- 
ic value.  Many  environmental  problems  result 
from  a  failure  to  recognize  the  nature  of  the  fluvial 
system  and  its  interactions  with  the  biological 
system.  Many  negative  environmental  impacts  can 
be  avoided  by  designing  flood  channels  that  are  in 
harmony  with  other  fluvial  components,  minimiz- 
ing disruptions  to  existing  fluvial  and  biological 
systems,  and  incorporating  environmental  features 
into  flood  channel  design.  Environmental  features 
are  defined  as  any  structures  or  actions  employed 
in  the  planning,  design,  construction,  or  mainte- 
nance of  flood  control  channels  that  produce  envi- 
ronmental benefits.  Environmental  features  may 
include  modifications  of  standard  techniques,  such 
as  selective  clearing  and  snagging  or  single  bank 
construction;  modified  channel  designs,  such  as 
Jow  flow  channels,  pools  and  riffles,  and  meander- 
ing alignments;  structures  for  erosion  and  sediment 
control,  water  level  management,  and  instream 
habitat;  inclusion  of  recreational  features  in  project 
design;  and  special  designs  and  treatment  for  aes- 
thetic purposes.  Procedures  are  presented  for  the 
design  of  environmental  features.  These  proce- 
dures are  based  largely  on  prior  experience  with 
the  use  of  environmental  features  on  modified 
channels  and  on  fluvial  processes  and  natural 
stream  geometry.  Tables  are  provided  to  help 
select  the  best  environmental  features  based  on 
environmental  objectives  and  stream  and  water- 
shed conditions.  (Author's  abstract) 
W88-00848 


MANUAL  FOR  EVALUATING  PREDICTED 
AND  ACTUAL  IMPACTS  OF  CONSTRUCTION 
GRANTS  PROJECTS. 

ESEI/EcolSciences,  South  Bend,  IN. 
Environmental  Protection  Agency,  Chicago,  IL. 
January  1985.  95  p,  1  fig,  1  tab,  15  ref,  4  append. 
Contract  No.  68-04-5017. 

Descriptors:  'Regulations,  'Legal  aspects,  Land 
use,  Aquatic  habitats,  Environmental  effects,  Envi- 
ronmental impact  statements,  Environmental 
policy. 

The  promulgation  of  the  National  Environmental 
Policy  Act  in  1969  established  a  process  by  which 
federal  agencies  were  required  to  assess  the  envi- 
ronmental impacts  of  their  actions.  With  the  pas- 
sage of  the  Federal  Water  Pollution  Control  Act,  a 
detailed  process  for  assessment  was  defined  as  part 
of  the  Construction  Grants  program.  As  an  over- 
sight agency  responsible  for  NEPA  decisions, 
EPA  must  periodically  determine  the  effectiveness 
of  the  Construction  Grants  program  and  NEPA  in 
restoring  the  quality  of  the  nation's  waters  and  in 
protecting  the  environment.  The  primary  purpose 
of  this  manual  is  to  present  an  objective  methodol- 
ogy for  evaluating  the  accuracy  of  predicted  envi- 
ronmental effects  resulting  from  Construction 
Grants  projects.  Issues  concerning  water  quality, 
wetlands,  flood  plains,  biota,  socioeconomics,  agri- 
culture, physical  environments,  cultural  resources, 
solid  wastes,  energy,  and  air  quality  are  covered  in 
this  manual.  A  methodology  was  designed  such 
that  the  accuracy  of  impacts  predicted  for  a  single 
project,  group  of  projects,  or  an  entire  program 
can  be  evaluated.  A  major  result  of  the  evaluation 
process  presented  in  this  manual  will  be  to  propose 
changes  to  the  existing  environmental  review  proc- 
ess to  increase  the  effectiveness  and  responsiveness 
to  environmental  issues.  By  fulfillment  of  this  ob- 
jective, it  is  intended  that  EPA  will  increase  the 
effectiveness  of  the  NEPA  process,  throughout  the 
nation,  through  the  coming  decade.  (Halterman- 

W88-O0868 


Technical  Bulletin  No.  148,  1984.  24  d  2  fie  24 
tab,  22  ref.  F         8' 

Descriptors:  'Fish  management,  'Lake  fisheries, 
•Sport  fishing,  'Perch,  *Bass,  Fisheries,  Fish  har- 
vest, Fishing,  Fish  populations,  Population  dynam- 
ics, Resources  management. 

The  effects  of  an  8-inch  minimum  length  limit  on 
smallmouth  bass  in  Nebish  Lake,  Wisconsin  was 
studied  for  a  5-yr  period  (1977-81)  and  contrasted 
to  the  previous  5-yr  period  (1972-76)  when  there 
was  no  minimum  length  limit.  Population  charac- 
teristics of  smallmouth  bass  and  yellow  perch  were 
compared  for  the  4-yr  periods  of  1974-77  (pre- 
length  limit)  vs.  1978-81  (post-length  limit).  After 
the  8-inch  length  limit  on  smallmouth  bass  in 
Nebish  Lake  was  imposed  the  mean  annual  density 
and  biomass  of  age  III  +  smallmouth  bass  was  77% 
and  79%  higher,  respectively.  The  production  of 
fingerling  smallmouth  bass  was  21%  lower.  Adult 
annual  smallmouth  bass  was  21%  lower.  Adult 
smallmouth  bass  total  annual  mortality  rates  were 
slightly  higher,  while  smallmouth  bass  growth  in- 
creased slightly.  Production  of  age  III  and  IV 
smallmouth  bass  nearly  doubled.  The  mean  annual 
density  and  biomass  of  adult  yellow  perch  de- 
creased substantially  while  growth  increased.  The 
trade-off  of  8%  fewer  bass  in  the  creel  was  more 
than  offset  by  the  30%  increase  in  yield  and  the 
1.2-inch  increase  in  average  length  of  bass  creeled. 
An  equilibrium  yield  model  predicted  that  by  in- 
creasing the  entry  level  into  the  sport  fishery  from 
age  II  to  age  IV,  yield  would  increase  5%  and  the 
harvest  would  decrease  by  45%.  The  Wisconsin 
Department  of  natural  Resources  set  the  length 
limit  at  10  inches  on  January  1,  1982  and  will 
monitor  the  fishery  and  populations  of  smallmouth 
bass  and  yellow  perch  through  1986.  (Geiger-PTT) 
W88-00874 


8-INCH  LENGTH  LIMIT  IN  SMALLMOUTH 
BASS:  EFFECTS  ON  THE  SPORT  FISHERD2S 
AND  POPULATIONS  ON  SMALLMOUTH 
BASS  AND  YELLOW  PERCH  IN  NEBISH 
LAKE,  WISCONSIN, 

Wisconsin  Dept.  of  Natural  Resources,  Madison, 
a-  L.  Serns. 


DISTRIBUTION  AND  RELATIVE  ABUN- 
DANCE OF  FISHES  IN  WISCONSIN:  H. 
BLACK,  TREMPEALEAU,  AND  BUFFALO 
RIVER  BASINS, 

Wisconsin  Dept.  of  Natural  Resources,  Madison. 
D.  Fago. 

Technical  Bulletin  No.  140,  1983,  120  p,  4  fig,  17 
tab,  20  ref,  2  append. 

Descriptors:  'Fisheries,  *Fish  populations,  *Fish 
management,  'Surveys,  'Wisconsin,  Baseline  stud- 
ies, Fish,  Environmental  impact  statement,  Ecosys- 
tems, Water  resources  development,  River  basin 
development,  Black  River  basin,  Trempealeau 
River  basin,  Buffalo  River  basin. 

A  statewide  survey  of  the  inland  waters  of  Wiscon- 
sin was  initiated  in  1974  by  the  Bureau  of  Re- 
search, Wisconsin  Department  of  Natural  Re- 
sources, to  establish  a  comprehensive  data  base  on 
the  distribution  and  relative  abundance  of  all  fish 
species.  The  Black  and  Trempealeau  river  basins 
were  sampled  from  1975  through  1979  and  the 
Buffalo  River  basin  from  1975  through  1982  at  638 
stations.  An  additional  151  stations  were  partially 
sampled.  A  total  of  97  species  were  collected  from 
the  Black  River  basin,  79  from  the  Trempealeau 
River  basin,  and  60  from  the  Buffalo  River  basin. 
The  endangered  starhead  topminnow,  the  threat- 
ened speckeled  chub,  blue  sucker,  and  gilt  darter 
were  included.  Eight  species  on  the  Department's 
watch  list  were  also  collected.  Data  from  recent 
collections  for  the  Black,  Trempealeau,  and  Buffa- 
lo river  basins  were  compared  with  data  from  the 
1900-31  and  the  1958-74  periods.  Twenty-six  spe- 
cies were  collected  which  had  not  been  previously 
reported  from  the  Black  River  basin,  15  from  the 
Trempealeau  River  basin,  and  13  from  the  Buffalo 
River  basin.  Two  species  have  apparently  been 
extirpated  from  the  Black  River  basin,  8  from  the 
Trempealeau  River  basin,  and  13  from  the  Buffalo 
River  basin.  The  continued  use  of  this  data  base  for 
the  preparation  of  environmental  impact  assess- 
ments, for  the  development  of  master  plans  for  the 
aquatic  resource,  and  for  research  on  nongame 
species,  fish  communities,  and  ecosystems  is  rec- 
ommended. (Geiger-PTT) 
W88-O0877 


REVIEW  OF  ENVIRONMENTAL  CONSE- 
QUENCES OF  WATERWAY  DESIGN  AND 
CONSTRUCTION  PRACTICES  AS  OF  1979, 

Vanderbilt  Univ.,  Nashville,  TN.  Dept.  of  Envi- 
ronmental and  Water  Resources  Engineering. 
E.  L.  Thackston,  and  R.  B.  Sneed. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  ADA- 118078. 
Price  codes:  A05  in  paper  copy,  A01  in  microfiche. 
Technical  Report  E-82-4,  April  1982.  Final 
Report.  U.S.  Army  Environmental  and  Water 
Quality  Operational  Studies,  Army  Engineer  Wa- 
terways Experiment  Station,  Vicksburg,  MS.  92  p, 
4  fig,  3  tab,  46  ref.  Contract  No.  DACW39-78-M- 
5600. 

Descriptors:  'Environmental  effects,  'Channel  im- 
provement, 'Literature  reviews,  'Flood  plain  man- 
agement, Dikes,  Floodways,  Levees,  Waterways, 
Revetments,  Navigation,  Wetlands,  Vegetation, 
Water  table,  Erosion  control,  Sedimentation,  Aes- 
thetics, Aquatic  habitats,  Habitats,  Species  diversi- 
ty, Water  quality,  Reservoirs,  Flood  plain  zoning, 
Stream  banks,  Bank  protection,  Protection. 

Waterway  projects  designed  and  constructed  by 
the  Corps  of  Engineers  (CE)  include  dikes,  revet- 
ments, levees,  and  channel  modifications  for  flood 
control  and  navigation  purposes.  A  review  of  exist- 
ing CE  design  guidance  in  the  form  of  Engineer 
Manuals  (EMs)  and  personal  contacts  with  CE 
field  offices  was  performed  to  appraise  current 
practices  regarding  consideration  of  environmental 
effects  in  the  design  and  construction  of  waterway 
projects.  A  computer-assisted  review  of  technical 
literature  was  also  performed  in  order  to  determine 
observed  adverse  environmental  effects  of  water- 
way projects.  Possible  adverse  effects  presented  in 
the  literature  included  wetlands  drainage,  loss  of 
native  vegetation,  cutoff  of  oxbows  and  meanders, 
water  table  drawdown,  increased  erosion  and  sedi- 
mentation, and  change  of  aesthetics.  Other  possible 
effects  on  the  aquatic  system  may  include  the  loss 
of  aquatic  habitat,  productivity,  and  species  diver- 
sity, and  the  degradation  of  water  quality.  Alterna- 
tives to  traditional  channel  modification  were  iden- 
tified through  the  literature  review.  Structural  al- 
ternatives to  channel  modification  include  levees, 
floodways,  reservoirs,  and  land  treatment  meas- 
ures. Additional  alternatives  include  various  forms 
of  flood  plain  management;  flood  plain  zoning; 
construction  of  bypass  channels  around  sensitive 
wetland  areas;  construction  of  numerous,  very 
small,  water-retention  structures;  and  substitution 
of  clearing  and  snagging,  or  only  snagging,  for 
complete  channelization.  Current  efforts  to  mini- 
mize adverse  environmental  effects  of  dikes  were 
also  investigated.  (Author's  abstract) 
W88-O0886 


TECHNIQUES  FOR  REAERATION  OF  HY- 
DROPOWER  RELEASES, 

Tennessee  Valley  Authority,  Knoxville.  Div.  of 
Water  Resources. 

C.  E.  Bohac,  J.  W.  Boyd,  E.  D.  Harshbarger,  and 
A.  R.  Lewis. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  ADA- 126771. 
Price  codes:  A08  in  paper  copy,  A01  in  microfiche. 
Technical  Report  E-83-5,  February  1983.  Final 
Report.  U.S.  Army  Environmental  and  Water 
Quality  Operational  Studies,  Army  Engineer  Wa- 
terways Experiment  Station,  Vicksburg,  MS.  164 
p,  7  fig,  143  ref,  2  append. 

Descriptors:  'Reaeration,  'Dissolved  oxygen, 
•Hydroelectric  power,  'Literature  review,  Tur- 
bines, Aerators,  Reservoirs,  Reviews,  Model  stud- 
ies, Legal  aspects,  Planning,  Destratification. 

The  results  of  a  literature  search  on  methods  of 
aerating  hydropower  releases  are  presented.  Tur- 
bine venting  at  hydroelectric  projects  to  reaerate 
reservoir  releases  was  first  used  in  the  US  in  Wis- 
consin 30  yr  ago.  Turbine  venting  configurations 
reviewed  include  oxygen  diffusers  in  the  turbine 
flow,  air  aspiration  into  the  draft  tube  below  the 
turbine  wheel,  and  mechanical  injection  with  the 
use  of  compressors.  The  amount  of  oxygen  trans- 
ferred to  the  water  depends  on  air  or  oxygen  flow, 
water  flow,  mixing  time,  degree  of  turbulence  and 
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dissolved  oxygen  (DO)  deficit  (the  difference  be- 
tween the  saturation  DO  concentration  and  the 
unaerated  DO  concentration).  Turbine  venting  by 
aspiration  occurs  when  subatmospheric  pressure 
(vacuum)  in  the  draft  tube  draws  air  in  to  mix  with 
the  turbine  flow.  Many  turbines  for  which  data  are 
reported  had  accommodations  for  venting.  The 
oxygen  concentration  was  increased  by  1  to  4  mg/ 
L  with  this  method.  A  vacuum  often  exists  below 
the  turbine  at  low  water-flow  rates  but  decreases 
with  increasing  flow  rates.  Turbines  are  sometimes 
throttled  to  only  a  fraction  of  their  capacity  to 
maintain  aspiration  capabilities.  Deflector  plates  on 
the  draft  tube  wall  and  on  the  hub  or  runner  cone 
of  Francis  turbines  can  aspirate  air  flows  of  as 
much  as  3%  of  water  flow,  with  associated  DO 
increases  >  4  mg/L  at  minimum  turbine  dis- 
charges. Compressed  air  injection  into  the  draft 
tube  is  used  when  hydraulic  conditions  do  not 
permit  the  use  of  the  aspirating  type  of  turbine 
venting.  Compressed  air  confines  power  reduction 
to  only  the  period  of  aeration,  but  it  is  more 
capital-intensive  than  baffles.  (Cutty-PTT) 
W88-00887 


EFFECTS  OF  RESERVOIR  RELEASES  ON 
WATER  QUALITY,  MACRO-INVERTE- 
BRATES, AND  FISH  IN  TAILWATERS:  FIELD 
STUDY  RESULTS, 

Fish  and  Wildlife  Service,  Bowling  Green,  KY. 
East  Central  Reservoir  Investigations. 
C.  H.  Walburg,  J.  F.  Novotny,  K.  E.  Jacobs,  and 
W.  D.  Swink. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  V A  22161,  as  ADA- 126770. 
Price  codes:  A09  in  paper  copy,  A01  in  microfiche. 
Technical  Report  E-83-6,  February  1983.  Final 
Report.  U.S.  Army  Environmental  and  Water 
Quality  Operational  Studies,  Army  Engineer  Wa- 
terways Experiment  Station,  Vicksburg,  MS.  176 
p,  5  fig,  37  tab,  18ref. 

Descriptors:  'Reservoir  releases,  *Tailwater, 
♦Fish,  'Invertebrates,  Flood  control,  Hydroelec- 
tric plants,  Macroinvertebrates,  Water  quality, 
Dam  effects,  Sunfish,  Sucker,  Catfish,  Trout, 
Water  temperature,  Water  quality. 

Studies  were  conducted  at  seven  reservoirs  in  tail- 
waters  below  both  flood-control  and  peaking  hy- 
dropower  projects.  The  invertebrate  and  fish  com- 
munities in  tailwaters  were  affected  most  by  tem- 
perature, volume,  and  timing  of  discharges.  The 
numbers  of  invertebrate  and  fish  species  were  larg- 
est in  tailwaters  of  flood  control  projects  with 
warmwater  release.  Invertebrate  populations  were 
seasonally  more  stable,  although  less  diverse,  in 
tailwaters  of  hydropower  projects  than  in  tail- 
waters  of  flood-control  projects.  Hydropower 
projects  provided  a  relatively  constant  down- 
stream environment  for  the  few  species  present. 
Periodic  flood  discharges  in  the  tailwaters  of 
flood-control  projects  severely  altered  the  tail- 
water  environment  and  disrupted  the  invertebrate 
community.  Sunfish,  suckers,  and  catfish  were 
most  important  in  tailwaters  of  flood-control 
projects;  stocked  trout  provided  the  major  fishery 
in  the  cold  tailwaters  of  deep-release  hydropower 
projects.  Fish  populations  in  the  warmwater  tail- 
waters  were  most  similar  to  those  in  natural 
streams  and  were  least  affected  by  dam  operations. 
Fish  in  cold  tailwaters  of  deep-release  hydropower 
projects  were  most  affected  by  dam  operations. 
The  occurrence  of  diverse  habitats  in  tailwaters 
may  moderate  the  effects  of  dam  operations  on 
both  invertebrates  and  fish.  (Cutty-PTT) 
W88-O0888 


EFFECTS  OF  RESERVOIR  WATER  LEVELS 
ON  YEAR-CLASS  DEVELOPMENT  AND  THE 
ABUNDANCE  OF  HARVESTABLE  FISH, 

Aquatic  Ecosystem  Analysts,  Fayetteville,  AR. 
G.  F.  Ploskey,  and  L.  R.  Aggus. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  ADA-153040. 
Price  codes:  A03  in  paper  copy,  A01  in  microfiche. 
Technical  Report  E-85-5,  June  1985.  Final  Report. 
Army  Engineer  Waterways  Experiment  Station, 
Vicksburg,  MS.  33  p,  9  fig,  2  tab,  7  ref,  append. 

Descriptors:  'Environmental  effects,  'Fish,  'Res- 
ervoirs, 'Water  level,  'Virginia,  Aquatic  habitats, 


Mortality,  Predation,  Fish  harvest,  Fish  popula- 
tions, Bull  Shoals  Lake,  Arkansas,  John  H.  Kerr 
Lake. 

This  report  supplements  Technical  Report  E-84-8, 
which  documented  the  quantitative  relations  be- 
tween seasonal  and  annual  water  levels  and  the 
reproductive  success  of  fishes  in  reservoirs.  In  this 
study  development  of  year  classes  of  fish  in  reser- 
voirs was  examined  in  detail  to  clarify  the  effects 
of  fish  reproductive  success  on  the  future  abun- 
dance of  fishes  of  a  harvestable  size.  The  increased 
production  of  young  fish  consistently  increased  the 
abundance  of  harvestable-size  fish  within  1-4  years, 
barring  a  catastrophe.  Mortality  was  the  single 
most  important  variable  affecting  the  production  of 
harvestable  fish.  Manipulating  reservoir  levels 
during  the  growing  season  can  often  reduce  major 
causes  of  mortality  such  as  starvation  and  preda- 
tion. Above  normal  water  levels  caused  by  exten- 
sive spring  flooding  and  above-normal  summer 
water  levels  reduce  mortality  of  young  fish  by 
providing  additional  refuge  from  predators.  The 
degree  to  which  a  single  year  class  of  fish  domi- 
nates a  population  is  influenced  by  the  extent  of 
annual  and  multiyear  changes  in  water  levels.  In 
Bull  Shoals  Lake,  Arkansas,  where  water  levels 
changed  extensively  within  and  among  years,  fish 
showed  markedly  nonuniform  patterns  of  recruit- 
ment into  the  harvestable  size  class.  In  John  H. 
Kerr  Lake,  Virginia,  where  water  levels  varied  less 
extensively,  annual  recruitment  of  fish  was  more 
uniform.  (Cassar-PTT) 
W88-0O889 


HABITAT  SUIT  ABILITY  INDEX  MODELS:  JU- 
VENILE ATLANTIC  CROAKER, 

Virginia  Inst.  Of  Marine  Science,  Gloucester  point. 

Dept.  of  Invertebrate  Ecology. 

For  primary  bibliographic  entry  see  Field  5C. 
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POTENTIAL  EFFECTS  OF  KAPLAN,  OSS- 
BERGER,  AND  BULB  TURBINES  ON  ANAD- 
ROMOUS  FISHES  OF  THE  NORTHEAST 
UNITED  STATES. 

Fish  and  Wildlife  Service,  Newton  Corner,  MA. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  PB83-158410. 
Price  codes:  A07  in  paper  copy,  A01  in  microfiche. 
Report  FWS/OBS-82/62,  September  1982.  Final 
Technical  Report.  DOE/DOI-F&WS-20733-3. 
Edited  by  William  E.  Knapp,  Boyd  Kynard,  and 
Steven  P.  Gloss.  132  p,  129  ref. 

Descriptors:  'Environmental  effects,  'Turbines, 
•Fish,  Mortality,  American  salmon,  Salmon,  Blue- 
back  herring,  Herring,  American  shad,  Shad, 
Striped  bass,  Bass. 

Several  studies  of  fish  mortality  in  turbines  showed 
that  effective  experimental  approaches  were  not 
always  interchangeable  among  different  study 
sites.  At  the  17  MW  Kaplan  turbine  at  Holyoke 
Dam,  Massachusetts,  acute  mortality  of  juvenile 
American  shad  and  blueback  herring  as  63%  at 
16.5  MW,  83%  at  12.0  MW,  and  83%  at  5.5  MW. 
Laboratory  experiments  indicated  extreme  sensitiv- 
ity of  blueback  herring  to  scale  loss  as  low  as  8- 
10%.  Adult  American  shad  had  a  50%  mortality  at 
five  hours;  Atlantic  salmon  smolts  had  a  4.9% 
mortality  within  2  hours.  In  Ossberger  turbines 
juvenile  American  shad  experienced  50%  acute 
mortality  passing  through  a  turbine  at  320-540 
KW.  Striped  bass  mortality  of  rainbow  and  steel- 
head  trout  was  predicted  at  24-62%  depending  on 
size.  Fish  which  died  within  48  hours  had  a  7% 
higher  scale  loss  than  control  fish.  In  7.8  MW  bulb 
turbines  5-hour  mortality  of  two-year  old  Atlantic 
salmon  smolts  was  less  than  2%.  (See  W88-00904 
thru  W88-00907)  (Cassar-PTT) 
W88-00903 


POTENTIAL  EFFECTS  OF  KAPLAN  TUR- 
BINES ON  ATLANTIC  SALMON  SMOLTS, 
AMERICAN  SHAD  AND  BLUEBACK  HER- 
RING, 

Massachusetts  Cooperative  Fishery  Research  Unit, 

Amherst. 

B  Kynard,  R.  Taylor,  C.  Bell,  and  D.  Stier. 


Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161.  IN:  Potential  Ef- 
fects of  Kaplan,  Ossberger,  and  Bulb  Turbines  on 
Anadromous  Fishes  of  the  Northeast  United 
States,  FWS/OBS-82/62,  September  1982.  p  5-50, 
9  fig,  1 1  tab,  2  append. 

Descriptors:  'Environmental  effects,  'Turbines, 
•Fish,  American  shad,  Shad,  Blueback  herring, 
Herring,  Atlantic  salmon,  Salmon,  Mortality. 

The  turbine-related  mortality  of  juvenile  and  adult 
American  shad  (Alosa  sapidissima),  juvenile  blue- 
back  herring  (Alosa  aestivalis),  and  Atlantic 
salmon  (Salmo  salar)  smolts  was  investigated  at  the 
17  MW  Kaplan  turbine  at  Holyoke  Dam  on  the 
Connecticut  River  in  Massachusetts.  Mean  acute 
turbine  mortality  of  juvenile  shad  and  herring  was 
62.95%  at  a  generation  level  of  16.5  MW,  83.03% 
at  23.0  MW,  and  82.50%  at  5.5  MW.  With  adults, 
statistically  significant  information  was  not  ob- 
tained. There  was  no  statistical  difference  in  mor- 
tality rates  between  control  and  test  salmon  smolts 
introduced  into  the  turbine.  (See  also  W88-00903) 
(Cassar-PTT) 
W88-00904 


POTENTIAL  EFFECTS  OF  OSSBERGER  TUR- 
BINES ON  ATLANTIC  SALMON  SMOLTS, 
STRIPED  BASS  AND  AMERICAN  SHAD, 

New  York  Cooperative  Wildlife  Research  Unit, 
Ith<iCti 

S.  P.  Gloss,  J.  R.  Wahl,  and  R.  B.  DuBois. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161.  IN:  Potential  Ef- 
fects of  Kaplan,  Ossberger,  and  Bulb  Turbines  on 
Anadromous  Fishes  of  the  Northeast  United 
States,  FWS/OBS-82/62,  September  1982.  p  51-90, 
13  fig,  11  tab,  append. 

Descriptors:  'Environmental  effects,  'Turbines, 
•Fish,  Shad,  Bass,  Salmon,  Ossberger  turbines, 
Mortality,  Striped  bass. 

Fish  mortality  in  650  and  850  MW  Ossberger 
cross-flow  turbines  was  studied  at  a  low-head 
small-scale  dam  on  the  Susquehanna  River  in  New 
York.  Mortality  of  Atlantic  salmon  was  strongly 
size  dependent.  Ossberger  turbines  produced 
higher  mortality  than  previously  reported  in  Fran- 
cis and  Kaplan  turbines.  Bass  and  shad  were  much 
more  sensitive  to  turbine  passage  than  salmonids. 
(See  also  W88-00903)  (Cassar-PTT) 
W88-00905 


POTENTIAL  EFFECTS  OF  BULB  TURBINES 
ON  ATLANTIC  SALMON  SMOLTS, 

Fish  and  Wildlife  Service,  Newton  Corner,  MA. 
A.  E.  Knight,  and  D.  M.  Kuzmeskus. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161.  IN:  Potential  Ef- 
fects of  Kaplan,  Ossberger,  and  Bulb  Turbines  on 
Anadromous  Fishes  of  the  Northeast  United 
States,  FWS/OBS-82/62,  September  1982.  p  91-98, 
3  fig. 

Descriptors:    'Environmental    effects,    'Turbines, 
'Fish,  Salmon,  Bulb  turbines,  Mortality. 

Of  25  radiotagged  Atlantic  salmon,  22.5  to  35.0 
cm,  introduced  into  a  bulb  turbine  operating  at  7.8 
MW,  23  apparently  survived  for  5  hours  after 
turbine  passage.  The  study  location  was  Essex 
Dam,  on  the  Merrimac  River  at  Lawrence,  Massa- 
chusetts. (See  also  W88-00903)  (Cassar-PTT) 
W88-00906 


POTENTIAL  EFFECTS  OF  SCALE  LOSS  ON 
MORTALITY  OF  ATLANTIC  SALMON  AND 
JUVENILE  CLUPEIDS, 

Massachusetts  Univ.,  Amherst.  Dept.  of  Forestry 
and  Wildlife  Management. 
P.  Kostecki,  and  B.  Kynard. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161.  IN:  Potential  Ef- 
fects of  Kaplan,  Ossberger,  and  Bulb  Turbines  on 
Anadromous  Fishes  of  the  Northeast  United 
States,  FWS/OBS-82/62,  September  1982.  p  99- 
114,  5  tab. 
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Descriptors:  •  Environmental  effects,  'Turbines, 
♦Fish,  Ossberger  turbines,  Blueback  herring,  Her- 
ring, Atlantic  salmon,  Salmon,  Mortality. 

Atlantic  salmon  smolts  passed  through  an  Oss- 
berger turbine  lost  an  average  of  6834  sq  mm  of 
their  scaled  surface.  Three  body  zones  were  con- 
sidered: Zone  1  was  the  tail  region,  Zone  2  was  the 
back  region,  and  Zone  3  was  the  stomach  region. 
Fish  surviving  up  to  48  hours  had  lost  significantly 
more  total  scales  than  the  control  fish  and  those 
surviving  more  than  48  hours.  Significantly  greater 
amounts  of  scales  were  lost  from  zones  1  and  2 
than  from  zone  3.  In  the  laboratory,  scales  were 
removed  from  salmon  smolts  to  study  survival 
rates.  In  192-hour  studies,  survival  in  fresh  water 
was  192  hours  for  fish  with  zero  to  17.7%  of  scales 
removed;  188  hours  for  18.0%  of  scales  removed; 
and  164.2  hours  for  fish  with  26.6%  of  scales 
removed.  Removal  of  scales  from  juvenile  blue- 
back  herring  in  the  laboratory  showed  extreme 
sensitivity  to  scale  loss.  Scale  loss  as  little  as  8.5% 
of  the  total  scaled  surface  area  resulted  in  signifi- 
cant decreases  in  survival.  The  longest  period  of 
survival  of  any  group  other  than  the  controls  was 
43.2  hours.  Sensitivity  to  scale  loss  was  greatest  in 
the  stomach  area  and  least  in  the  tail  area.  (See  also 
W88-O0903)  (Cassar-PTT) 
W88-O09O7 
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MONITORING  WELL  INSTALLATION,  PURG- 
ING, AND  SAMPLING  TECHNIQUES:  PART  2 
CASE  STUDIES, 

Oregon  Graduate  Center,  Beaverton.  Dept.  of  En- 
vironmental Science  and  Engineering. 
For  primary  bibliographic  entry  see  Field  7B. 
W88-OO016 


STATISTICAL  PREDICTION  INTERVALS  FOR 
THE  EVALUATION  OF  GROUND-WATER 
QUALITY, 

Illinois  State  Psychiatric  Inst.,  Chicago. 

R.  D.  Gibbons. 

Ground  Water  GRWAAP,  Vol.  25,  No.  4,  p  455- 

465,  July-August  1987.  6  tab,  16  ref. 

Descriptors:  •Statistical  analysis,  'Statistical  meth- 
ods, 'Prediction  intervals,  'Groundwater  quality, 
•Groundwater,  Water  quality,  Mathematical  stud- 
ies, Mathematical  equations,  Monitoring,  Wells, 
Statistics. 

Factors  for  a  normal  distribution  are  given  such 
that  one  may  be  99%  confident  that  the  two-sided 
prediction  interval  xbar  plus  or  minus  rs  or  the 
one-sided  prediction  interval  xbar  +  rs  will  con- 
tain all  of  the  k  future  values,  where  xbar  and  s  are 
the  sample  mean  and  standard  deviation  obtained 
from  n  previous  values.  In  the  context  of  ground- 
water monitoring,  the  future  samples  may  repre- 
sent new  monitoring  values  at  each  of  k  downgra- 
dient  wells,  and  the  n  previous  values  might  be  the 
historical  monitoring  results  for  one  or  more  up- 
gradient  wells.  The  Tables  provided  allow  the 
computation  of  one-sided  and  two-sided  99%  pre- 
diction intervals  for  previous  sample  sizes  of  n  =  4 
to  100  and  future  samples  of  k  =  1  to  100.  Modifi- 
cation of  these  intervals  for  log-normally  distribut- 
ed data  it  also  presented.  (Author's  abstract) 
W88-OO019 


EVALUATION  OF  WET  CHEMICAL  DEPOSI- 
nON  IN  NORTH  AMERICA 

Colorado  State  Univ.,  Fort  Collins.  Natural  Re- 
sources Ecology  Lab. 

^Primary  bibliographic  entry  see  Field  5B. 
"88-00223 


JCipiC  POLLUTANTS  IN  AIR  AND  PRECD7I- 

rATION  AT  SELECTED  RURAL  LOCATIONS 

IN  CANADA 

Atmospheric   Environment   Service,    Downsview 

Ontario). 

For  primary  bibliographic  entry  see  Field  5B. 


W88-00224 


COMBINED    ANALYSIS    OF    AIR    QUALITY 
AND  PRECIPITATION  CHEMISTRY  DATA, 

Environmental   Research   and   Technology.    Inc 

Westlake  Village,  CA. 

For  primary  bibliographic  entry  see  Field  5B. 

W88-00225 


OSCAR  EXPERIMENT, 

Battelle  Pacific  Northwest  Labs.,  Richland,  WA. 
For  primary  bibliographic  entry  see  Field  5B 
W88-00228 


GLOBAL  WATER  QUALITY  MONITORING, 

Canada  Centre  for  Inland  Waters,  Burlington  (On- 
tario). 

For  primary  bibliographic  entry  see  Field  5A 
W88-00407 


TEXAS  AIR  CONTROL  BOARD  NATIONAL 
WEATHER  SERVICE  HOURLY  CLIMATOLO- 
GY SYSTEM:  SUPPORT  ACTIVITIES  REPORT. 

Texas    Natural    Resources    Information    System, 

Austin. 

TNRIS-005,  August  1978.  21  p,  9  fig,  3  ref. 

Descriptors:  'Weather  data  collections,  'Comput- 
er programs,  'Networks,  'Data  acquisition,  'Air 
pollution,  Precipitation,  Computers,  Meteorologi- 
cal data  collections,  Wind  velocity,  Monitoring, 
Data  collections,  Wind  pressure,  Clouds,  Humidi- 
ty, Air  temperature,  Network  design,  Climatology, 
Weather. 

The  Texas  Air  Control  Board  (TACB)  has  devel- 
oped a  National  Weather  Service  (NWS)  Hourly 
Climatological  Data  System.  This  system  consists 
of  computer  programs  designed  to  maintain  files  of 
hourly  weather  data  and  to  generate  reports  from 
these  files.  The  files  which  consists  of  hourly  read- 
ings at  approximately  50  Texas  stations  record  data 
on  wind  direction  and  speed,  barometric  pressure, 
wet  and  dry  bulb  temperatures,  cloud  conditions, 
humidity,  and  precipitation  intensity.  The  Texas 
Natural  Resource  Information  System  (TNRIS) 
support  role  in  this  project  consisted  of  assisting 
the  TACB  in  transferring  technology  to  the 
TNRIS  Data  Bank  facilities.  Both  computer  sys- 
tems analysis  and  programming  support  were  pro- 
vided to  effect  the  transfer.  One  new  program  was 
added  to  the  NWS  Hourly  Climatological  System 
by  TNRIS  personnel.  This  program  allows  gaps  in 
the  period  to  be  filled  in.  An  Operator's  Manual 
was  also  written  in  compliance  with  established 
TNRIS  procedures  and  the  system  was  turned 
over  to  TNRIS  for  handling  routine  data  requests. 
The  TACB  uses  the  data  tapes  to  obtain  climato- 
logical data  for  specific  dates  for  TACB  personnel, 
to  merge  weather  data  from  specific  date/time 
groups  with  unusual  or  prespecified  concentrations 
of  pollutants,  and  for  dispersion  modelling  pro- 
grams. Project  benefits  and  costs,  and  on-going 
activities  of  the  system  are  discussed.  (Geieer- 
PTT) 
W88-00667 


COMPUTER  BASED  MAPPING  SYSTEM:  USE 
REFERENCE  MANUAL. 

Texas    Natural    Resources    Information    System, 

Austin. 

TNRIS-035,  October  1983.  39  p,  12  fig,  2  append. 

Descriptors:  *Land  use,  'Computer  programs, 
•Data  acquisition,  'Soil  types,  'Mapping,  Comput- 
ers, Networks,  Data  collections,  Data  interpreta- 
tion, Data  storage  and  retrieval,  Monitoring,  Ge- 
ography, Natural  resources,  Vegetation. 

The  Computer  Based  Mapping  System  (CBMS) 
has  been  developed  by  the  Texas  Natural  Re- 
sources Information  System  (TNRIS)  for  the  Soil 
Conservation  Service  (SCS),  U.S.  Department  of 
Agriculture  (USDA),  as  a  subsystem  of  the  TNRIS 
Geographic  Information  System  (GIS)  to  invento- 
ry, store,  monitor  and  report  soils  and  land  use 
information.  The  System  maintains  a  data  base  of 
soil  mapping  units  and  land  use  classifications.  The 
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data  are  coded  using  15.44  acre  (6.25  hectare) 
grids.  Interpretive  maps  are  produced  by  the  com- 
puter, based  on  coded  tables  provided  by  the  user, 
relating  land  use  or  soils  codes  to  a  particular 
interpretation  on  a  one-to-one  basis.  A  report  is 
also  available  showing  the  number  of  occurrences, 
acreage,  and  percentage  of  coverage  for  each  soil 
or  land  use  code  for  a  specific  county.  Instructions 
for  the  use  of  CBMS  are  provided.  Examples  of 
the  various  output  products  are  included.  (Au- 
thor's abstract) 
W88-00668 


ONLINE  ACCESS  TO  SELECTED  SOCIOECO- 
NOMIC DATA:  SUPPORT  ACTIVITIES 
REPORT. 

Texas    Natural    Resources    Information    System, 

Austin. 

TNRIS-026,  April  1981.  17  p,  4  fig,  3  tab,  append. 

Descriptors:  'Computer  programs,  'Automation, 
'Data  storage  and  retrieval,  'Baseline  studies, 
'Social  aspects,  Economic  aspects,  Data  acquisi- 
tion, Coastal  zone  management,  Bays,  Estuaries, 
Surveys,  Computers,  Data  transmission. 

The  Texas  System  of  Natural  Laboratories,  Inc. 
(TSNL)  is  a  nonprofit  corporation  organized  to 
provide  ecology  laboratories  and  facilities  to  the 
state's  general  academic  institutions.  The  TSNL 
Laboratory  Index  Series  publications  are  coordi- 
nated sets  of  baseline  physical  and  biological  data 
for  Texas  which  include  socio-economic  data.  The 
TSNL  staff  also  are  developing  regional  invento- 
ries of  baseline  data  by  county,  latitude/longitude, 
and  species.  The  pilot  regional  inventory  covers  36 
Texas  coastal  counties,  the  Texas  submerged  lands, 
Texas  bays  and  estuaries,  and  the  contiguous  Gulf 
of  Mexico.  All  the  unit  and  regional  inventories  are 
based  on  an  interdisciplinary,  International  Base- 
line Data  Coding  System  developed  by  TSNL  in 
consultation  with  experts  from  both  the  academic 
and  research  government  communities.  The  Texas 
Natural  Resources  Information  System  (TNRIS) 
entered  into  a  joint  project  with  TSNL  to  auto- 
mate selected  portions  of  the  data  included  in  the 
Gulf  Coast  Index,  as  a  pilot  effort.  As  a  result  of 
this  pilot  project,  a  variety  of  socioeconomic  data 
have  been  made  accessable  for  online  access  by 
TNRIS  computer  terminals.  Data  made  available 
in  this  manner  include  several  existing  tables  from 
the  TSNL  regional  index  entitled  'Human  Ecolo- 
gy' (1978).  Additional  small  area  1970  Census  data 
which  was  previously  available  from  TNRIS  com- 
puter files,  but  not  in  an  online  environment  was 
also  included  in  the  project.  TNRIS  and  TSNL 
plan  to  continue  the  policy  of  informal  coordina- 
tion including  referral  of  users  to  appropriate  data 
sources.  It  is  likely  that  1980  Census  data  will  be 
available  on  the  Monitor.  (Geiger-PTT) 
W8  8-00673 
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MONITORING  WELL  INSTALLATION,  PURG- 
ING, AND  SAMPLING  TECHNIQUES:  PART  2. 
CASE  STUDIES, 

Oregon  Graduate  Center,  Beaverton.  Dept.  of  En- 
vironmental Science  and  Engineering. 
J.  F.  Keely,  and  K.  Boateng. 

Ground  Water  GRWAAP,  Vol.  25,  No.  4,  p  427- 
439,  July- August  1987.  12  fig,  2  tab,  14  ref. 

Descriptors:  'Monitoring  wells,  *Well  installation, 
•Purging  techniques,  'Sampling,  'Path  of  pollut- 
ants, Water  pollution  sources,  Installation,  Wells, 
Drilling,  Aquifers. 

Three  case  histories  are  presented  to  illustrate  the 
problems  encountered  using  some  monitoring  well 
installation,  purging,  and  sampling  techniques. 
Hollow-stem  augering  posed  problems  during  the 
installation  of  monitoring  wells  in  terms  of  poten- 
tial for  cross-contamination  of  strata,  the  inability 
to  emplace  an  adequate  filter  pack,  the  potential 
for  smearing  natural  clays  into  sand  and  gravel 
strata,  and  the  possible  need  for  excessive  purging 
of  sediments  that  accumulate  between  sampling 
events.  Cable  tool  drilling  allowed  construction  of 
high  quality  wells,  but  was  slow  and  expensive. 
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Concern  over  the  potential  for  increased  emissions 
of  noxious  vapors  from  the  borehole  when  drilling 
with  the  air  rotary  method  prevented  its  use  in 
situations  where  highly  contaminated  strata  were 
likely  to  be  encountered.  A  hybrid  drilling  tech- 
nique, augering  with  temporary  casing,  provided 
the  advantages  and  minimized  the  disadvantages  of 
the  foregoing  drilling  methods.  The  installation  of 
vertically  separated  clusters  of  monitoring  wells 
lent  important  insights  into  the  potential  movement 
of  a  contaminant  plume.  Detailed  aquifer  tests  pro- 
vided needed  information  on  the  hydraulic  behav- 
ior of  the  subsurface  strata  occupied  by  the  plume 
so  that  potential  pathways  of  contaminant  trans- 
port could  be  identified  accurately.  Obtaining  reli- 
able data  from  such  tests  depended  greatly  on  the 
ability  of  each  monitoring  well  to  act  as  a  high 
quality  hydraulic  observation  well.  The  selection 
of  drilling  and  installation  techniques  that  ensured 
minimal  disturbance  of  the  near-borehole  environ- 
ment provided  the  best  guarantee  of  such  perform- 
ance. (Author's  abstract) 
W88-00016 


ferential   heating,  Thermal   conductivity,   Boiling 
point  elevation,  Viscosity. 

The  relative  proportions  of  salts  in  salt  water  are  of 
great  importance  in  desalination  plants  where  the 
feedwater  must  be  treated  to  prevent  scale  forma- 
tion. It  is  therefore  necessary  to  know  both  the 
total  quantity  of  salts  present  and  their  relative 
amounts  for  all  types  of  feedwater.  The  experimen- 
tal methods  for  the  determination  of  saline  water 
composition  and  physical  properties  such  as  densi- 
ty, diffusion  coefficient,  heat  capacity,  thermal 
conductivity,  vapor  pressure,  and  viscosity  are  dis- 
cussed. References  to  detailed  descriptions  of  ex- 
perimental methods  are  included.  (Main-PTT) 
W88-00087 


SIMPLE    WET-ONLY    RAINFALL    COLLEC- 
TOR, 

Newcastle  Univ.  (Australia).  Dept.  of  Geography. 
For  primary  bibliographic  entry  see  Field  2B. 
W88-00097 


lagoon  in  east-central  Florida.  In  general,  both 
pump  and  net  samplers  were  satisfactory  for  sam- 
pling zooplankton  in  these  areas.  Larger  sample 
volumes  were  obtained  with  gear  utilizing  202 
micron  mesh  sizes  than  with  gear  using  63  micron 
mesh  because  the  latter  became  clogged  very 
quickly.  Quantitative  and  qualitative  similarity  be- 
tween samples  collected  with  different  gear  was 
moderate  to  low.  Comparison  of  the  kinds  and 
densities  of  taxa  captured  with  the  various  gear 
indicate  that  a  combination  of  techniques  may  be 
needed  to  ensure  a  proper  description  of  the  plank- 
ton communities  of  the  area.  (Author's  abstract) 
W88-00140 


MICROPHYSICAL  AND  RADAR  OBSERVA- 
TIONS OF  SEEDED  AND  NONSEEDED  CON- 
TINENTAL CUMULUS  CLOUDS, 

Weather  Bureau,  Bethlehem  (South  Africa). 
For  primary  bibliographic  entry  see  Field  2B. 
W88-00146 
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DESIGN  OF  A  GROUND-WATER  SAMPLER 
FOR  COLLECTING  VOLA1TLE  ORGANICS 
AND  DISSOLVED  GASES  IN  SMALL-DIAME- 
TER WELLS, 

Oregon  Graduate  Center,  Beaverton.  Dept.  of  En- 
vironmental Science  and  Engineering. 
R.  L.  Johnson,  J.  F.  Pankow,  and  J.  A.  Cherry. 
Ground  Water  GRWAAP,  Vol.  25,  No.  4,  p  448- 
454,  July-August  1987.  3  fig,  10  ref. 

Descriptors:  *Sampling,  *Sample  preservation, 
•Volatile  organic  compounds,  *  Dissolved  gases, 
•Data  acquisition,  'Groundwater  pollution,  Test 
wells,  Groundwater,  Water  sampling,  Organic 
compounds,  Pollutants. 

A  sampling  device  is  described  which  collects 
groundwater  samples  containing  volatile  organic 
compounds  and  dissolved  gases.  The  device  pro- 
tects the  samples  from  volatilization  losses  from 
the  time  of  collection  until  the  time  of  analysis.  It 
can  be  produced  in  a  wide  range  of  sizes  and 
allows  access  to  wells  with  inside  diameters  as 
small  as  one  centimeter.  The  sampler  is  designed  to 
be  lowered  in  a  well  to  the  desired  depth,  depres- 
surized  to  slightly  below  the  in  situ  pressure  to 
allow  entry  of  the  sample,  and  then  repressurized 
prior  to  being  returned  to  the  surface.  During 
collection  and  storage,  the  sample  is  exposed  only 
to  copper  and  stainless  steel.  An  optional  quartz 
prefilter  can  also  be  used.  Crimping  sections  at 
both  ends  of  the  sample  reservoir  seal  the  pressur- 
ized sample  during  its  return  to  the  laboratory.  The 
sampler  is  designed  to  be  interfaced  to  analytical 
instruments  for  the  direct,  quantitative  transfer  of 
all  analytes.  (Author's  abstract) 
W88-OO018 


USE  OF  MICROCOMPUTERS  FOR  LABORA- 
TORY INVESTIGATIONS  OF  TURBINE-GEN- 
ERATOR UNITS, 

For  primary  bibliographic  entry  see  Field  8C. 
W88-O0051 


SAMPLING    FOR    WATER    QUALrTY    CON- 
TROL, 

Keuringsinstituut  voor  Waterleidingartikelen,  Rijs- 

wijk  (Netherlands). 

For  primary  bibliographic  entry  see  Field  5F. 

W88-00064 


EXPERIMENTAL  METHODS  FOR  THE  DE- 
TERMINATION OF  THE  PROPERTIES  OF 
SALINE  WATER, 

National  Engineering  Lab.,  East  Kilbride  (Scot- 
land). 

D.  T.  Jamieson. 

Desalination  DSLNAH,  Vol.  59,  p  219-240, 
August  1986.  5  fig,  1 1  tab,  24  ref. 

Descriptors:  'Saline  water,  *Water  analysis, 
•Water  quality,  'Desalination,  Seawater,  Brackish 
water,  Scale  formation,  Artificial  seawater,  Feed- 
water,  Density,  Diffusion  coefficient.  Heat  capac- 
ity, Adiabatic  calorimetry,  Drop  calorimetry,  Dif- 


INTER-STORM  COMPARISONS  FROM  THE 
OSCAR  HIGH  DENSITY  NETWORK  EXPERI- 
MENT, 

For  primary  bibliographic  entry  see  Field  5B. 
W88-00120 


SIMPLIFIED  WET-ONLY  AND  SEQUENTIAL 
FRACTION  RAIN  COLLECTOR, 

McMaster  Univ.,  Hamilton  (Ontario).  Dept.  of  Ge- 
ography. 

S.  J.  Vennette,  and  J.  J.  Drake. 
Atmospheric  Environment  ATENBP,  Vol.  21,  No. 
3,  p  715-716,  March  1987.  3  fig,  3  ref. 

Descriptors:  'Samplers,  'Sampling,  'Rain  gages, 
'Precipitation,  Precipitation  scavenging,  Rain- 
storms, Rainfall,  Rainfall  index,  Net  rainfall,  Pre- 
cipitation rate. 

A  simple  and  inexpensive  way  for  a  wet-only  and 
passive  sequential  rainfall  sampler  was  designed  as 
a  modification  to  the  plastic  Atmospheric  Environ- 
ment Service  standard  Canadian  rain  gauge.  The 
components  consist  of  a  plastic  lid  hinged  to  the 
sampler  housing,  a  spring,  and  a  one-ply  degrad- 
able  tissue  which  keeps  the  lid  closed.  Before  a  rain 
event,  the  gauge  orifice  is  covered  and  any  dry 
deposition  cannot  enter  the  gauge.  (Master-PTT) 
W88-00121 


SATELLrTE-OBSERVED       CHARCTERISTICS 
OF  WINTER  MONSOON  CLOUD  CLUSTERS, 

Washington  Univ.,  Seattle.  Dept.  of  Atmospheric 

Sciences. 

For  primary  bibliographic  entry  see  Field  2B. 

W88-00126 


PRELIMINARY  INVESTIGATION  OF  A  RELA- 
TIONSHIP BETWEEN  SOUTH  AMERICAN 
SNOW  COVER  AND  THE  SOUTHERN  OSCIL- 
LATION, 

Nebraska  Univ. -Lincoln.  Dept.  of  Geography. 
For  primary  bibliographic  entry  see  Field  2B. 
W88-00128 


SAMPLING  ZOOPLANKTON  IN  SHALLOW 
MARSH  AND  ESTUARINE  HABFTATS:  GEAR 
DESCRIPTION  AND  FIELD  TESTS, 

Florida  Medical  Entomology  Lab.,  Vero  Beach. 
J.  R.  Rey,  R.  A.  Crossman,  T.  R.  Kain,  F.  E.  Vose, 
and  M.  S.  Peterson. 

Estuaries  ESTUDO,  Vol.  10,  No.  1,  p  61-67, 
March  1987.  2  fig,  4  tab,  19  ref.  NO  A  A  Grant  Nos. 
CM47,  CM  73,  and  CM  93. 

Descriptors:  'Data  acquisition,  'Sampling  appara- 
tus, 'Zooplankton,  'Marshes,  'Estuaries,  Plankton, 
Sampling,  Field  tests,  Indian  River  lagoon,  Flori- 
da, Comparison  studies. 

Pump  and  net  samplers  for  collecting  zooplankton 
from  very  shallow  marsh  and  estuarine  habitats  are 
described.  Their  use  is  illustrated  with  data  ob- 
tained   in   salt   marshes   along   the    Indian    River 


ASSESSMENT  OF  SATELLrTE  RATN  ESTI- 
MATES FOR  LARGE-SCALE,  OPERATIONAL 
USE, 

National  Oceanic  and  Atmospheric  Administra- 
tion, Boulder,  CO.  Office  of  Weather  Research 
and  Modification. 

For  primary  bibliographic  entry  see  Field  2B. 
W88-00637 


HYDROACOUSTIC  BIOMASS  ESTIMATION 
TECHNIQUES, 

Oak  Ridge  National  Lab.,  TN. 
P.  Kanciruk. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  V A  22161,  as  NUREG  CR- 
2838.  Price  codes:  A13  in  paper  copy,  A01  in 
microfiche.  Environmental  Sciences  Division  Pub- 
lication No.  2019,  ORNL/TM-8304,  November 
1982.  279  p,  44  fig,  1  tab,  430  ref,  3  append. 
Contract  No.  DOE  40-550-75. 

Descriptors:  'Monitoring,  'Biomass,  'Power- 
plants,  'Sonar,  'Acoustics,  Fish  populations,  Sur- 
veys, Case  studies,  Data  acquisition,  Aquatic  popu- 
lations, Population  density. 

This  report  introduces  the  fisheries  biologist  to  the 
use  of  hydroacoustic  (sonar)  biomass  estimation 
techniques  as  possible  assessment  tools  for  power- 
plant  aquatic  monitoring  programs.  Background 
information  on  the  physics  of  sound  in  the  water 
and  basic  hydroacoustic  equipment  is  examined. 
The  hydroacoustic  literature  is  reviewed  with  ex- 
amples provided  of  successful  method  application 
toward  a  variety  of  monitoring  and  assessment 
goals.  Case  studies  using  hydroacoustics  for  gener- 
al aquatic  surveys  in  pelagic,  coastal,  and  estuarine 
environments  are  presented.  The  results  of  a  hy- 
droacoustic user  survey  are  listed  in  an  appendix, 
along  with  an  extensive,  computer-indexed  hy- 
droacoustic bibliography.  Hydroacoustic  biomass 
estimation  methods  are  quantitative,  cost-effective 
stock  assessment  tools  that  provide  data  not  obtain- 
able with  more  traditional  survey  techniques.  Hy- 
droacoustic methods  are  particularly  adaptable  to 
monitoring  programs  at  powerplant  sites  and 
should  be  strongly  considered  in  designing  oper- 
ational monitoring  systems.  (Geiger-PTT) 
W88-0O654 


APPLICATIONS  FOR  STATEWIDE  AERIAL 
PHOTOGRAPHIC  COVERAGE. 

Texas    Natural    Resources    Information    System, 

Austin. 

TNRIS-022,  October  1980.  36  p,  4  fig,   1  ref,  2 

append. 

Descriptors:  *Aerial  photography,  'Mapping, 
'Remote  sensing,  'Surveys,  'Infrared  imagery, 
Photography,  Surveys,  Cost  analysis,  Satellite 
technology,  Maps,  Data  storage  and  retrieval, 
Data  acquisition,  Computers,  Data  collections. 

Aerial  photography  has  for  many  years  provided 
one  of  the  major  sources  of  data  for  mapping  and 
analysis  of  U.S.  earth  resources.  Coverage  of  the 
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State  of  Texas  lacks  continuity  due  to  variations  in 
the  localized  nature  of  past  efforts,  differences  in 
scale  and  date,  and  other  factors.  The  TNRIS  Task 
Force,  made  up  of  representatives  from  16  state 
agencies,  has  conducted  several  surveys  of  its 
agencies,  state  universities,  and  other  entities  to 
determine  possible  interest  in  obtaining  one-time 
statewide  aerial  photographic  coverage.  The  re- 
sults of  these  surveys  show  that  statewide  cover- 
age with  color-infrared  film  at  a  scale  of  1:80,000, 
quad-centered  and  in  stereo,  could  support  a  wide 
range  of  applications.  In  many  cases,  availability  of 
such  photography  would  provide  substantial  sav- 
ings in  time  and  costs  compared  to  other  methods. 
The  estimated  cost  for  flying,  processing,  and  de- 
livery to  Texas  of  the  original  photography  is 
$1,250,000.  Many  other  types  of  products  can  be 
prepared  from  the  original  data  set.  Recovery  of 
the  data  costs  is  possible  through  the  sale  of  photo- 
graphic products.  Among  the  significant  benefits  is 
the  fact  that  such  photography  would  provide  a 
unique  statewide  set  of  data  which  represents  a 
baseline  for  comparison  with  other  data,  acquired 
at  different  times  and  under  different  circum- 
stances, so  that  changes  can  be  measured.  The 
National  High  Altitude  Photography  Program 
(NHAPP),  with  somewhat  different  specifications 
that  satisfy  12  Federal  agencies,  is  expected  to 
include  some  of  eastern  Texas  in  1981.  Total  Texas 
coverage  by  the  NHAPP  will  require  2  or  3  yr 
with  repeat  coverage  about  every  5  yr.  (Author's 
abstract) 
W88-O0670 


LANDSAT  IN  TEXAS  STATE  AGENCIES. 

Texas    Natural    Resources    Information    System, 

Austin. 

rNRIS-014,  April  1979.  (Reprinted  July  1982).  18 

P- 

Descriptors:  *Satellite  technology,  *Remote  sens- 
fflg,  'Aerial  photography,  'Mapping,  'Hydrologic 
lata  collections,  Data  collections,  Data  acquisition, 
Water  resources  development,  Irrigation  districts, 
Water  supply  development,  Water  quality  manage- 
nent,  Computers,  Wildlife  habitats,  Wildlife  man- 
igement,  Urban  development,  Land  use,  Reser- 
voirs, Coastal  zone  management,  Land  manage- 
nent,  Planning. 

fexas  state  agencies  are  involved  in  a  number  of 
-andsat-oriented  projects.  Many  of  these  are  ear- 
ned out  through  the  Texas  Natural  Resources  In- 
ormation  System  (TNRIS).  One  of  the  most  sig- 
lificant  Landsat  projects  undertaken  with  TNRIS 
issistance  has  been  the  mapping  of  Texas  Coastal 
-and  Use  and  Land  Cover.  Results  of  the  project 
ndicated  that  Landsat  provides  sufficient  detail 
ind  resolution  for  the  inventory  and  monitoring  of 
esources  in  the  Texas  Coastal  Zone.  Another 
-andsat  project  undertaken  by  a  Texas  State 
igency  is  the  mapping  of  artificial  reservoirs  in  the 
tate  by  the  Texas  Department  of  Water  Re- 
ources.  The  inventory  supports  the  department's 
inspection  and  permitting  responsibilities.  The 
rexas  Parks  and  Wildlife  Department  uses  Landsat 
magery  checked  against  aerial  photography  and 
[round  truth  data  to  map  wildlife  habitats  in  the 
ntire  state.  The  Texas  Water  Quality  Board  has 
ompleted  a  non-detailed  land  use/land  cover  map 
>f  the  state  based  on  Landsat  imagery.  At  the 
equest  of  the  Texas  Forest  Service,  TNRIS  has 
ecently  completed  a  pilot  project  for  mapping 
:ast  Texas  forest  resources  with  Landsat  imagery. 
T^RIS  has  recently  completed  a  pilot  project  to 
letermine  if  computer-assisted  techniques  with 
-andsat  data  could  accurately  delineate  the  same 
ypes  of  urban  land  cover  information  made  avail- 
ble  through  a  project  conducted  by  the  Texas 
department  of  Water  Resources.  Landsat  imagery 
[  being  used  in  an  inventory  of  play  lakes  in  the 
exan  high  plains.  It  will  also  be  used  to  map 
TTgated  areas  and  lake  water  quality.   (Geiger- 

V88-00672 


SOUTHERN    ORANGE    FREE    STATE    AND 
NORTHERN  CAPE  PROVINCE;  VOLUME  4, 

Water    Research    Commission,    Pretoria    (South 

Africa). 

For  primary  bibliographic  entry  see  Field  2F. 


RADIOTELEMETRY    TRACKING    AT    LAKE 
CONWAY,  FLORIDA, 

Army  Engineer  Waterways  Experiment  Station, 

Vicksburg,  MS.  Environmental  Lab. 

For  primary  bibliographic  entry  see  Field  4A. 

W88-00837 


ENGINEERING    GEOLOGY    AND    GEOMOR- 
PHOLOGY     OF     STREAMBANK     EROSION: 
REPORT  3,  THE  APPLICATION  OF  WATER- 
BORNE    GEOPHYSICAL    TECHNIQUES     IN 
FLUVIAL  ENVIRONMENTS, 
Army  Engineer  Waterways  Experiment  Station, 
Vicksburg,  MS.  Geotechnical  Lab. 
For  primary  bibliographic  entry  see  Field  2J 
W88-00849 


SUPPLEMENTAL  GROUNDWATER  SUP- 
PLIES FOR  SIX  SMALL  COMMUNITIES  IN 
ILLINOIS, 

Illinois  State  Geological  Survey  Div.,  Champaign 
V.  Poole,  and  R.  Vaiden. 

Environmental  Geology  Notes  108,  1985.  34  p,  20 
fig,  14  ref. 

Descriptors:  'Groundwater,  'Aquifers,  'Water 
supply  development,  'Illinois,  Groundwater  avail- 
ability, Engineering,  Water  shortage,  Electrical 
earth  resistivity,  Water  supply. 

Many  small  Illinois  communities  that  depend  on 
groundwater  to  supply  their  municipal  water  sys- 
tems experienced  water  shortages  during  the 
drought  of  1976-1977.  In  this  supplemental  geo- 
physical assessment  of  the  aquifers  supplying 
groundwater  to  these  towns,  six  communities  were 
selected  (on  the  basis  of  past  shortages  and  project- 
ed needs)  as  sites  for  exploration  programs  to 
locate  sites  for  new  municipal  wells.  Electrical 
earth  resistivity  (EER)  surveys  were  used  exten- 
sively to  evaluate  the  water-producing  capacities 
of  the  glacial  deposits  and  to  provide  a  basis  for 
recommendations  for  test-drilling  locations.  The 
EER  procedure  (which  is  based  on  the  fact  that 
when  fresh  water  is  present,  the  resistivities  of 
coarse-grained  sands  and  gravels  are  higher  than 
those  of  finer  grained  sediments  such  as  silts  and 
clays)  is  described  in  detail.  Each  of  the  six  areas 
studied  is  described  in  detail,  a  vertical  electrical 
sounding  (VES)  profile  is  presented  for  each,  and 
recommendations  are  made  regarding  favorable 
areas  for  future  water  resource  exploration.  (Hal- 
terman-PTT) 
W88-00870 
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;EOHYDROLOGICAL  ASPECTS  OF  THE 
TtYBURG  COMPARTMENT:  THE  DEVELOP- 
MENT AND  EVALUATION  OF  TECHNIQUES 
OR  THE  DETERMINATION  OF  THE 
ROUND-WATER      POTENTIAL      IN      THE 


PARAMETER  ESTIMATION  FOR  UNSATU- 
RATED FLOW  AND  TRANSPORT  MODELS  - 
A  REVIEW, 

Virginia  Polytechnic  Inst,  and  State  Univ.,  Blacks- 
burg. 

For  primary  bibliographic  entry  see  Field  2G. 
W88-OO006 


RISK    ANALYSIS    AND    TIME-DEPENDENT 
FLOOD  MODELS, 

Universitaet  fuer  Bodenkultur,  Vienna  (Austria). 

Inst,  fuer  Wasserwirtchaft. 

For  primary  bibliographic  entry  see  Field  2E. 

W88-00007 


LOCAL      EFFECTS      OF      GROUNDWATER 

PUMPAGE  WITHIN  A  FAULT-INFLUENCED 

GROUNDWATER    BASIN,    ASH    MEADOWS, 

NYE  COUNTY,  NEVADA,  U.S.A., 

Geological  Survey,  Menlo  Park,  CA. 

For  primary  bibliographic  entry  see  Field  2F. 


W88-00008 

SIMPLE  RECURSIVE  FORMULA  TO  RE- 
PLACE WILSON'S  GRAPHICAL  LAKE  ROUT- 
ING, 

Waikato  Univ.,  Hamilton  (New  Zealand).  Dept.  of 

Earth  Sciences. 

M.  M.  Khatep,  and  W.  E.  Bardsley. 

Journal  of  Hydrology  JHYDA7,  Vol.  91,  No.  3/4, 

p  371-372,  June  15,  1987.  1  ref. 

Descriptors:  'Data  interpretation,  'Mathematical 
studies,  'Recursive  formula,  'Routing,  'Wilson's 
equations,  'Lake  routing,  'Hydrographs,  Lakes, 
Discharge  hydrographs,  Mathematical  equations, 
Inflow  hydrographs. 

Graphical  lake  routing  involves  the  construction  of 
a  diagram  which  represents  an  estimate  of  a  dis- 
charge hydrograph  at  a  natural  lake  outlet,  given 
an  observed  or  specified  inflow  hydrograph.  The 
Wilson  method  was  reviewed.  A  simple  formula 
expressed  in  terms  of  a  recursive  formula  is  pre- 
sented as  an  alternative  to  the  Wilson  formula.  In 
addition  to  avoiding  diagram  construction,  the  for- 
mula lends  itself  to  simple  least-squares  estimation 
of  K  (a  storage  constant  with  the  dimension  of 
time)  given  observed  inflow  and  discharge  hydro- 
graphs.  The  same  estimation  approach  can  be  used 
for  the  more  general  multiparameter  case,  where  K 
is  expressed  as  some  function  of  discharge.  (Wood- 

W88-0001 1 


BENEFICIAL  ASPECTS  OF  SEA-WATER  IN- 
TRUSION, 

Scarborough  Coll.,  Westhill  (Ontario). 

For  primary  bibliographic  entry  see  Field  4B. 

W88-00013 


VOCS  IN  GROUND  WATER  INFLUENCED  BY 
LARGE  SCALE  WITHDRAWALS, 

Nebraska  Univ.,  Lincoln.  Inst,  of  Agriculture  and 

Natural  Resources. 

For  primary  bibliographic  entry  see  Field  5B. 

W88-00014 


LARGE  DATA  BASES  AND  REGIONAL 
GROUND-WATER  QUALITY  ASSESSMENTS  - 
AN  IOWA  CASE  STUDY, 

Iowa  Univ.,  Iowa  City.  Dept.  of  Geography. 
R.  Rajagopal. 

Ground  Water  GRWAAP,  Vol.  25,  No.  4,  p  415- 
426,  July-August  1987.  3  fig,  9  tab,  31  ref. 

Descriptors:  'Data  collections,  'Data  interpreta- 
tion, 'Groundwater  quality,  'Groundwater,  Iowa, 
Water  quality,  Drinking  water,  Water  quality 
standards,  Pollutants,  Monitoring. 

Many  state  and  federal  agencies  routinely  collect 
groundwater  quality  data  to  meet  a  variety  of 
objectives.  The  WATSTORE  (Water  Data  Stor- 
age and  Retrieval  System)  data  files  of  the  U.S. 
Geological  Survey  containing  raw  groundwater 
quality  data  from  4,388  wells  and  the  MSIS  (Model 
State  Information  System)  data  files  of  the  U.S. 
EPA  containing  finished  (blended  and/or  treated) 
groundwater  quality  data  from  2,137  public  water- 
supply  sources  are  the  only  two  large  computer- 
coded  data  files  on  Iowa  groundwater  quality. 
These  two  data  bases,  by  themselves,  provide  sig- 
nificant insights  regarding  the  distribution  of 
chemicals  in  different  hydrogeological  environ- 
ments and  the  compliance  status  of  PWS  sources 
with  reference  to  drinking  water  quality  standards 
in  Iowa.  With  minor  modifications,  these  two  data 
bases  can  be  integrated  to:  (a)  provide  statistical, 
spatial,  temporal,  and  geological  summaries  of  ob- 
served groundwater  quality;  (b)  determine  the 
extent  of  exposed  populations  to  various  contami- 
nants in  their  different  concentrations;  (c)  provide 
necessary  information  to  reduce  the  existing  list  of 
contaminants  and  include  some  of  those  that  are 
not  being  monitored  now;  (d)  identify  gaps  in 
current  data-gathering  efforts  and  set  priorities  for 
the  various  components  of  future  monitoring  pro- 
grams; (e)  identify  potential  linkages  for  the  com- 
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bined  use  of  groundwater  quantity  and  quality, 
socioeconomic,  land-use,  and  public  health  data; 
and  (0  alert  policy  makers  to  potential  groundwat- 
er quality  problems  facing  the  state.  Some  of  the 
limitations  of  the  two  data  bases  and  the  need  for 
integrating  them  are  demonstrated  by  a  compara- 
tive analysis  and  evaluation.  (Author's  abstract) 
W88-00015 


INTERFACE  UPCONING  DUE  TO  A   HORI- 
ZONTAL WELL  IN  UNCONFTNED  AQUIFER, 

Asian  Inst,  of  Tech.,  Bangkok  (Thailand).  Div.  of 

Water  Resources  Engineering. 

For  primary  bibliographic  entry  see  Field  4B. 

W88-00020 


STOCHASTIC  MODELING  OF  THE  FNSECTI- 
CIDE  FENITROTHION  IN  WATER  AND  SEDI- 
MENT COMPARTMENTS  OF  A  STAGNANT 
POND, 

McGill  Univ.,  Montreal  (Quebec).  Dept.  of  Civil 

Engineering. 

For  primary  bibliographic  entry  see  Field  5B. 

W88-00021 

STOCHASTIC  CONSIDERATIONS  IN  OPTI- 
MAL DESIGN  OF  A  MICROCATCHMENT 
LAYOUT  OF  RUNOFF  WATER  HARVESTING, 

Ben-Gurion  Univ.  of  the  Negev,  Beersheva 
(Israel).  Dept.  of  Industrial  and  Management  Engi- 
neering. 

For  primary  bibliographic  entry  see  Field  3B. 
W88-00024 


OPTIMAL  GROUNDWATER  QUALITY  MAN- 
AGEMENT UNDER  PARAMETER  UNCER- 
TAENTY, 

Geological  Survey,  Menlo  Park,  CA.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  5G. 
W88-00028 


FROM  FTELD  DATA  TO  FRACTURE  NET- 
WORK MODELING:  AN  EXAMPLE  INCOR- 
PORATING SPATIAL  STRUCTURE, 

Lawrence  Berkeley  Lab.,  CA.  Earth  Sciences  Div. 
For  primary  bibliographic  entry  see  Field  2F. 
W88-00032 


STREAMBANK      EROSION      ALONG     TWO 
RIVERS  IN  IOWA 

Iowa  Univ.,  Iowa  City.  Dept.  of  Civil  and  Envi- 
ronmental Engineering. 
For  primary  bibliographic  entry  see  Field  2J. 
W88-00034 


SIMULTANEOUS  CONFIDENCE  AND  PRE- 
DICTION ENTERVALS  FOR  NONLINEAR  RE- 
GRESSION MODELS  WITH  APPLICATION 
TO  A  GROUNDWATER  FLOW  MODEL, 

Colorado    School   of  Mines,    Golden.    Dept.    of 

Mathematics. 

A.  V.  Vecchia,  and  R.  L.  Cooley. 

Water  Resources  Research  WRERAQ,  Vol.  23, 

No.  7,  p  1237-1250,  July  1987.  5  fig,  4  tab,  23  ref, 

append. 

Descriptors:  *Statistical  methods,  *Data  interpre- 
tation, 'Model  studies,  'Regression  analysis,  'Non- 
linear regression  models,  'Statistics,  'Groundwat- 
er movement,  Mathematical  studies,  Mathematical 
equations,  Confidence  intervals,  Prediction  inter- 
vals, Optimization,  Wells,  Leaky  aquifers, 
Aquifers. 

Methods  are  presented  for  computing  three  types 
of  simultaneous  confidence  and  prediction  inter- 
vals (exact,  likelihood  ratio,  and  linearized)  on 
output  from  nonlinear  regression  models  with  nor- 
mally distributed  residuals.  The  confidence  inter- 
vals can  be  placed  on  individual  regression  param- 
eters or  on  the  true  regression  function  at  any 
number  of  points  in  the  domain  of  the  independent 
variables,  and  the  prediction  intervals  can  be 
placed  on  any  number  of  future  observations.  All 
three  types  of  intervals  can  be  computed  efficiently 


by  using  the  same  straightforward  Lagrangian  op- 
timization scheme.  The  prediction  intervals  can  be 
treated  in  the  same  computational  framework  as 
the  confidence  intervals  by  including  the  random 
errors  as  pseudoparameters  in  the  Lagrangian 
scheme.  The  methods  were  applied  to  a  hypotheti- 
cal groundwater  model  for  flow  to  a  well  penetrat- 
ing a  leaky  aquifer.  Three  different  data  sets  were 
used  to  demonstrate  the  effect  of  sampling  strate- 
gies on  the  intervals.  For  all  three  data  sets,  the 
linearized  confidence  intervals  are  inferior  to  the 
exact  and  likelihood  ratio  intervals,  with  the  latter 
two  being  very  similar;  however,  all  three  types  of 
prediction  intervals  yielded  similar  results.  The 
third  data  set  (time  drawdown  data  at  only  a  single 
observation  well)  points  out  many  of  the  problems 
that  can  arise  from  extreme  nonlinear  behavior  of 
the  regression  model.  (Author's  abstract) 
W88-00035 


THEORETICAL  STUDY  OF  THE  ESTIMA- 
TION OF  THE  CORRELATION  SCALE  IN 
SPATIALLY  VARIABLE  FIELDS:  1.  STATION- 
ARY FIELDS, 

California  Univ.,  Riverside.  Dept.  of  Soil  and  En- 
vironmental Sciences. 
D.  Russo,  and  W.  A.  Jury. 

Water  Resources  Research  WRERAQ,  Vol.  23, 
No.  7,  p  1257-1268,  July  1987.  5  fig,  5  tab,  37  ref. 

Descriptors:  'Statistics,  'Stochastic  hydrology 
analysis,  'Stationary  fields,  'Correlation,  'Mathe- 
matical studies,  'Statistical  methods,  'Soil  water, 
•Solute  transport,  'Kriging,  'Model  studies,  Data 
interpretation,  Mathematical  equations,  Soil  prop- 
erties. 

The  correlation  scale  of  the  stochastic  component 
of  various  soil  properties  plays  an  essential  role  in 
the  interpolation  of  spatial  phenomena  using  krig- 
ing techniques  and  in  the  solution  of  transport 
problems  in  heterogeneous  media  using  stochastic 
modeling.  The  uncertainty  of  the  estimation  of  the 
correlation  scales  of  stationary  fields  was  analyzed 
by  generating  realizations  of  a  set  of  two-dimen- 
sional isotropic  second-order  stationary  functions 
with  given  correlation  scales.  Results  from  simula- 
tions of  100  independent  realizations  showed  that 
the  variance  of  the  estimate  of  the  correlation  scale 
decreases  as  the  number  of  sample  points  n  in- 
creases and  when  the  size  of  the  correlation  scale 
of  the  underlying  process  relative  to  the  field  area 
decreases,  whereas  the  bias  decreases  as  n  increases 
and  the  underlying  correlation  scale  increases.  Re- 
sults of  variogram  model  fitting  and  cross-valida- 
tion tests  involving  single  realizations  showed  that 
both  the  accuracy  of  the  estimates  of  the  correla- 
tion scales  and  the  fitted  variogram  model  consist- 
ency increase  as  both  the  sample  points  and  the 
correlation  scale  of  the  underlying  process  in- 
crease. Analysis  of  the  effect  of  the  grid  size  on  the 
estimates  of  the  correlation  scale  showed  that  rea- 
sonable estimates  can  be  obtained  when  the  dis- 
tance between  the  sampling  points  is  smaller  than 
half  the  range  of  the  underlying  process.  Estimates 
of  correlation  scales  based  on  data  along  transects 
may  underestimate  the  correlation  scale  of  the 
underlying  process  by  a  factor  of  2  or  greater.  A 
comparison  between  different  estimation  proce- 
dures showed  that  in  general  estimates  of  both  the 
variance  and  the  integral  scale  provided  by  the 
restricted  maximum  likelihood  procedure,  which  in 
turn,  are  higher  than  those  provided  by  fitting  the 
nonparametric  estimates  of  the  variogram  using  the 
minimum  mean-square  deviation  criterion.  Results 
of  the  objective  model  validation  tests,  however, 
implied  that  generally  all  these  estimates  are  accu- 
rate and  consistent  with  the  data,  suggesting  that  a 
given  realization  of  a  given  stationary  process  may 
be  adequately  described  by  different  sets  of  inte- 
gral scale  and  variance.  (See  also  W87-12123)  (Au- 
thor's abstract) 
W88-OO037 


THEORETICAL  STUDY  OF  THE  ESTIMA- 
TION OF  THE  CORRELATION  SCALE  IN 
SPATIALLY  VARIABLE  FIELDS:  2.  NONSTA- 
TIONARY  FIELDS, 

California  Univ.,  Riverside.  Dept.  of  Soil  and  En- 
vironmental Sciences. 
D.  Russo,  and  W.  A.  Jury. 


Water  Resources  Research  WRERAQ,  Vol  23, 
No.  7,  p  1269-1279,  July  1987.  7  fig,  8  tab,  11  ref. 

Descriptors:  'Nonstationary  fields,  'Statistics, 
•Stochastic  hydrology,  'Kriging,  'Correlation 
analysis,  'Mathematical  studies,  'Statistical  meth- 
ods, Data  interpretation,  Model  studies,  Mathemat- 
ical equations. 

A  nonstationary  field  may  be  viewed  as  a  process 
composed  of  two  components,  a  stochastic  compo- 
nent characterized  by  a  relatively  small-scale,  high- 
frequency  variation,  and  a  deterministic  (drift) 
component  characterized  by  a  relatively  large- 
scale,  low-frequency  variation.  The  estimation  of 
the  variogram  or  the  covariance  function  and  its 
associated  correlation  scale  requires  the  prior  esti- 
mation of  the  drift.  The  effects  of  the  type  of  drift 
function,  the  size  of  the  integral  scale,  and  the 
variances  associated  with  the  two  components  on 
the  estimation  of  the  correlation  scale  were  ana- 
lyzed. A  set  of  nonstationary  fields  was  generated 
by  superimposing  different  drift  functions  with  a 
given  variance  on  stationary  fields  with  a  given 
integral  scale  and  variance.  Results  showed  that 
the  shape  of  the  estimated  variograms  and  their 
associated  estimated  correlation  scales,  the  fractal 
dimensions,  and  the  estimates  of  the  covariance 
function  provided  by  the  parametric  estimation 
procedures  were  affected  by  the  type  of  imposed 
drift  function,  by  the  integral  scale  of  the  stochas- 
tic component,  and  by  the  ratio  between  the  var- 
iances of  the  two  components.  Both  the  maximum 
likelihood  (ML)  and  the  restricted  maximum  likeli- 
hood (RML)  estimation  procedures  may  fail  to 
correctly  identify  and  separate  the  two  compo- 
nents when  their  respective  variances  are  of  the 
same  order  of  magnitude  and  when  the  correlation 
scale  or  spatial  extent  of  the  stochastic  component 
is  small  compared  with  the  typical  size  of  the  field 
domain.  In  general,  the  ML  and  the  RML  estima- 
tion procedures  overestimated  the  integral  scale 
and  the  variance  of  the  underlying  process,  where- 
as the  iterative  generalized  least  squares  and  the 
ordinary  least  squares  procedures  coupled  with  the 
minimum  mean-square  deviation  criterion  for  var- 
iogram model  fitting  underestimated  the  value  of 
the  integral  scale.  It  was  concluded  that  different 
sets  of  integral  scale  and  variance  values  may 
adequately  describe  a  given  realization  of  the  non- 
stationary  field.  Careful  examination  of  the  estimat- 
ed variograms  over  the  entire  set  of  lag  classes, 
application  of  fractal  dimension  analysis,  and  a 
validation  test  of  the  fitted  variogram  models  are 
necessary  steps  for  drift  detection.  (See  also  W87- 
12122)  (Author's  abstract) 
W88-00038 


MULTIDIMENSIONAL  MODEL  OF  NONSTA- 
TIONARY SPACE-TIME  RAINFALL  AT  THE 
CATCHMENT  SCALE, 

Princeton  Univ.,  NJ.  Water  Resources  Program. 
For  primary  bibliographic  entry  see  Field  2A. 
W88-00040 


NEAREST-NEIGHBOR  METHODS  FOR  NON- 
PARAMETRIC  RAENFALL-RUNOFF  FORE- 
CASTTNG, 

American  Telephone  and  Telegraph  Co.,  Denver, 

CO. 

For  primary  bibliographic  entry  see  Field  2A. 

W88-00041 


ESTIMATION  OF  FLOOD  FREQUENCY:  AN 
EVALUATION  OF  TWO  DERIVED  DISTRIBU- 
TION PROCEDURES, 

Massachusetts  Inst,  of  Tech.,  Cambridge.  Dept.  of 

Civil  Engineering. 

M.  S.  Moughamian,  D.  B.  McLaughlin,  and  R.  L. 

Bras. 

Water  Resources  Research  WRERAQ,  Vol.  23, 

No.  7,  p  1309-1319,  July  1987.  8  fig,  4  tab,  16  ref. 

NSF  Grant  8513556-ECE. 

Descriptors:  'Rainfall-runoff  relationships,  'Flood 
forecasting,  'Flood  distribution  techniques,  'Tech- 
nique evaluation,  'Flood  frequency,  'Data  inter- 
pretation, Distribution  techniques,  Comparison 
studies,  Flood  data,  Flood  forecasting,  Distribu- 
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tion,  Flow  discharge,  Watersheds,  Rainfall,  Mathe- 
matical equations. 

The  performance  of  two  typical  derived  distribu- 
tion techniques  was  examined.  Flood  frequency 
distributions  obtained  with  each  technique  are 
compared  to  sample  distributions  estimated  from 
measured  discharge  records.  The  comparison  is 
based  on  over  40  years  of  discharge  data  from  each 
of  three  different  watersheds  (North  Nashua  River 
in  Massachusetts:  USGS  stream  gaging  station 
01094500;  Davidson  River  in  North  Carolina:  sta- 
tion 03441000;  and  Santa  Paula  Creek  in  Califor- 
nia). Input  parameters  required  by  the  derived 
distribution  methods  were  estimated  from  limited 
data  sets  to  simulate  conditions  encountered  in 
watersheds  where  rainfall  and  discharge  records 
are  available  for  only  a  few  years.  Both  of  the 
derived  flood  frequency  methods  performed 
poorly  in  every  watershed  when  compared  to 
sample  distributions.  This  poor  performance  may 
reflect  deficiencies  in  the  probabalistic  rainfall 
model  and/or  the  watershed  response  models  used 
in  the  two  derived  distribution  methods  examined. 
The  results  of  the  comparison  suggest  that  funda- 
mental improvements  are  needed  before  the  de- 
rived distribution  approach  can  be  applied  with 
any  confidence.  (Wood-PTT) 
W88-O0042 


USE  OF  WEIGHTED  INTEGRAL  VARIABLES 
TO  DETERMINE  THE  RELATION  BETWEEN 
RAINFALL  INTENSITY  AND  STORM  FLOW 
AND  PEAK  FLOW  GENERATION, 

Melbourne  Univ.,  Parkville  (Australia).  School  of 

Agriculture  and  Forestry. 

For  primary  bibliographic  entry  see  Field  2A. 

W88-O0043 


COUPLED  THERMOMECHANICAL  RE- 
SPONSE OF  AN  AXISYMMETRIC  COLD  ICE 
SHEET, 

Eidgenoessische  Technische  Hochschule,   Zurich 

(Switzerland).    Versuchsanstalt    fuer    Wasserbau, 

Hydrologie  und  Glaziologie. 

For  primary  bibliographic  entry  see  Field  2C. 

W88-00044 


ANALYSIS  AND  INTERPRETATION  OF 
BOREHOLE  HYDRAULIC  TESTS  IN  DEEP 
BOREHOLES:  PRINCIPLES,  MODEL  DEVEL- 
OPMENT, AND  APPLICATIONS, 

INTERA  Technologies,  Inc.,  Austin,  TX. 

J.  F.  Pickens,  G.  E.  Grisak,  J.  D.  Avis,  D.  W. 

Belanger,  and  M.  Thury. 

Water  Resources  Research  WRERAQ,  Vol.  23, 

No.  7,  p  1341-1375,  July  1987.  36  fig,  7  tab,  25  ref, 

append. 

Descriptors:  *Groundwater  movement,  'Pumping 
tests,  'Aquifer  testing,  'Data  interpretation,  'Bore- 
holes, 'Model  studies,  'Borehole  hydraulics,  Hy- 
draulic testing,  Antecedent  pressures,  Antecedent 
temperatures,  Pressure  effects,  Temperature  ef- 
fects, Mathematical  studies,  Mathematical  equa- 
tions, Mathematical  models,  Switzerland,  Perme- 
ability coefficient. 

A  review  of  the  literature  on  hydraulic  testing  and 
interpretive  methods,  particularly  in  low-perme- 
ability media,  indicates  a  need  for  a  comprehensive 
hydraulic  testing  interpretive  capability.  Physical 
limitations  on  boreholes,  such  as  caving  and  ero- 
sion during  continued  drilling,  as  well  as  the  high 
costs  associated  with  deep-hole  rigs  and  testing 
equipment,  often  necessitate  testing  under  nonideal 
conditions  with  respect  to  antecedent  pressures 
and  temperatures.  In  these  situations,  which  are 
common  in  the  high-level  nuclear  waste  programs 
throughout  the  world,  the  interpretive  require- 
ments include  the  ability  to  quantitatively  account 
for  thermally  induced  pressure  responses  and  bore- 
hole pressure  history  (resulting  in  a  time-dependent 
pressure  profile  around  the  borehole)  as  well  as 
equipment  compliance  effects  in  low-permeability 
intervals.  A  numerical  model  was  developed  to 
provide  the  capability  to  handle  these  antecedent 
conditions.  Sensitivity  studies  and  practical  appli- 
cations are  provided  to  illustrate  the  importance  of 
thermal  effects  and  antecedent  pressure  history.  It 


is  demonstrated  theoretically  and  with  examples 
from  the  Swiss  regional  hydrogeologic  character- 
ization program  that  pressure  changes  (expressed 
as  hydraulic  head)  of  the  order  of  tens  to  hundreds 
of  meters  can  result  from  1-2  degrees  C  tempera- 
ture variations  during  shut-in  (packer  isolated)  tests 
in  low  permeability  formations.  Misinterpreted  for- 
mation pressures  and  hydraulic  conductivity  can 
also  result  from  inaccurate  antecedent  pressure  his- 
tory. Interpretation  of  representative  formation 
properties  and  pressures  requires  that  antecedent 
pressure  information  and  test  period  temperature 
data  be  included  as  an  integral  part  of  the  hydrau- 
lic test  analysis.  (Author's  abstract) 
W88-00O45 


NEW  METHOD  FOR  THE  REAL-TIME  OPER- 
ATION OF  RESERVOIR  SYSTEMS, 

Georgia  Inst,  of  Tech.,  Atlanta.  School  of  Civil 

Engineering. 

For  primary  bibliographic  entry  see  Field  4A. 

W88-00046 


DISTRIBUTION  AND  COMMUNITY  STRUC- 
TURE OF  THE  BENTHIC  FAUNA  OF  THE 
NORTH  SHORE  OF  THE  GULF  OF  ST.  LAW- 
RENCE DESCRIBED  BY  NUMERICAL  METH- 
ODS OF  CLASSIFICATION  AND  ORDINA- 
TION, 

McGill  Univ.,  Montreal  (Quebec).  Inst,  of  Ocean- 
ography. 

For  primary  bibliographic  entry  see  Field  2H. 
W88-00047 


PEATLAND  HYDROLOGIC  IMPACT  MODEL: 
DEVELOPMENT  AND  TESTING, 

Arizona  Univ.,  Tucson.  School  of  Renewable  Nat- 
ural Resources. 

For  primary  bibliographic  entry  see  Field  4C. 
W88-00130 


STORAGE  COEFFICIENT  DETERMINATION 
FROM  QUASI-STEADY  STATE  FLOW, 

Technical   Univ.  of  Istanbul  (Turkey).   Dept.   of 

Civil  Engineering. 

For  primary  bibliographic  entry  see  Field  2F. 

W88-00131 


DETERMINATION  OF  STEADY  STATE 
DRAWDOWNS  IN  A  HORIZONTAL  DOUBLE 
AQUIFER  SYSTEM:  A  NEW  APPROACH, 

Banaras  Hindu  Univ.,  Varanasi  (India). 

For  primary  bibliographic  entry  see  Field  2F. 

W88-00132 


RESONANT  REFLECTION  OF  WATER 
WAVES  IN  A  LONG  CHANNEL  WITH  CORRU- 
GATED BOUNDARIES, 

Cornel]  Univ.,  Ithaca,  NY.  High- Voltage  Lab. 
For  primary  bibliographic  entry  see  Field  2E. 
W88-00148 


NATIONAL  WATER  SUMMARY  1985  -  HY- 
DROLOGIC EVENTS  AND  SURFACE-WATER 
RESOURCES. 

Geological  Survey,  Reston,  VA.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  2E. 

W88-00556 


DIGRD:  AN  INTERACTIVE  GRTO  GENERAT- 
ING PROGRAM, 

Battelle  Pacific  Northwest  Labs.,  Richland,  WA. 
H.  P.  Foote,  W.  A.  Rice,  and  C.  T.  Kincaid. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  NUREG/CR- 
2845.  Price  codes:  A04  in  paper  copy,  A01  in 
microfiche.  Report  NUREG/CR-2845,  PNL-4345, 
November  1982.  48  p,  15  fig,  1  tab,  11  ref,  3 
append. 

Descriptors:  'Uranium  mill  tailings,  'Computer 
models,  Unsaturated  flow,  Leachates,  Model  stud- 
ies, Graphical  methods,  Leaching,  Flow. 


Pacific  Northwest  Laboratory  has  completed  the 
development  and  documentation  of  an  interactive 
grid  generating  program  (DIGRD,  digitize  grid). 
This  program  is  designed  to  rapidly  generate  or 
modify  grids  necessary  for  the  unsaturated  flow 
code  TRUST.  In  addition  to  the  code,  a  user's 
manual  was  prepared.  Unfortunately,  the  computer 
hardware  that  comprises  the  PNL  interactive 
graphic  capability  is  unique.  Direct  technology 
transfer  is  not  possible,  therefore,  this  report  is 
intended  to  convey  the  utility  of  interactive  graph- 
ics in  supplying  a  grid  generating  capability. 
DIGRD  has  already  been  effectively  used  in  the 
preparation  of  grids  for  the  analysis  of  leachate 
movement  from  uranium  mill  tailings.  The  princi- 
ple conclusion  is  that  the  interactive  graphics  em- 
ployed in  DIGRD  are  useful  and  economical  in 
the  development  of  complex  grids.  Grid  generation 
activities  that  previously  took  between  a  half-  and 
a  full-man  month  can  now  be  completed  in  less 
than  a  week.  An  improvement  that  DIGRD  users 
have  recommended  is  development  of  a  uniform 
grid  of  either  rectangles  or  equilateral  triangles, 
which  could  be  superimposed  on  any  domain  and 
then  adjusted  through  the  DIGRD  program  to 
match  the  boundaries  of  a  tailings  disposal  facility. 
(Author's  abstract) 
W88-00657 


DEVELOPING  A  DIGITAL  BASE  OF  MAP  IN- 
FORMATION FOR  THE  TEXAS  NATURAL 
RESOURCE  AGENCIES. 

Texas    Natural    Resources    Information    System, 

Austin. 

TNRIS-034,  August  1983.  52  p,  5  tab,   10  ref,  3 

append. 

Descriptors:  'Mapping,  'Maps,  'Computer  pro- 
grams, 'Automation,  'Computers,  Contours, 
Topographic  mapping,  Topography,  Roads, 
Rivers,  Streams,  Data  interpretation,  Data  process- 
ing, Data  collections,  Water  resources  develop- 
ment, Natural  resources. 

In  response  to  interests  of  the  Texas  Railroad 
Commission,  the  Texas  Department  of  Water  Re- 
sources (TDWR),  and  other  State  agencies,  the 
Texas  Natural  Resources  Information  System 
(TNRIS)  Task  Force  conducted  a  survey  of  State 
agency  needs  for  computer  mapping  services.  Em- 
phasis was  to  be  on  possible  needs  for  a  uniform, 
automated,  base  map  system  to  be  used  throughout 
State  government.  This  report  lists  the  map  items 
or  files  which  were  suggested  for  automation,  fo- 
cussing on  the  nine  items  (road  network,  rivers  and 
streams,  topographic  contours,  etc.)  which  would 
logically  constitute  an  automated  base  map  system. 
These  items  could  be  automated  through  a  Geo- 
graphic Information  System  (GIS)  for  machine 
reproduction,  scale  and  project  changes,  composit- 
ing, and  numerous  other  manipulations.  It  is  rec- 
ommended that,  after  automating  the  base  data 
files,  the  special  purpose  map  files  should  be  added 
to  the  system,  as  an  ongoing  process,  as  needed  by 
the  user  agencies.  The  relative  time  and  cost  re- 
quirements of  automating  the  various  base  data 
files  through  the  GIS  as  currently  configured  and 
as  it  might  be  supplemented  by  outside  contracts 
are  considered.  Upgrading  the  GIS  would  provide 
improved  data  entry  capabilities,  larger  data  base 
handling,  generating  new  map  products  for  State 
agency  use,  and  greater  response  for  user  requests. 
Benefits  of  an  automated  mapping  system  for 
Texas  state  government  would  include  access  to 
efficient  and  rapid  mapping  services  for  the  analy- 
sis and  display  of  complex  map  data.  (Geiger-PTT) 
W88-00669 


SAS  BASED  HYDROLOGIC  INFORMATION 
STORAGE  AND  RETRIEVAL  SYSTEM,  PART 
I, 

Idaho  Univ.,  Moscow.  Dept.  of  Agricultural  Engi- 
neering. 

M.  Molnau,  and  M.  J.  Bluske. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  PB87-197364/ 
AS.  Price  codes:  A04  in  paper  copy,  A01  in  micro- 
fiche. Idaho  Water  Resources  Research  Institute, 
Moscow.  Completion  Report,  July  1986.  63  p,  13 
fig,  9  ref.  Contract  No.  14-08-0001-G1014.  Project 
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No.  USGSG 1014-32. 

Descriptors:  'Information  storage  and  retrieval, 
*Hydrologic  data,  'Information  systems,  'Idaho, 
Water  resources  information,  Climatic  data,  Com- 
puter programs. 

A  SAS  based  information  management  system  was 
developed  at  Idaho  University  for  the  retrieval  of 
hydrologic  and  climatic  data.  The  new  system  will 
replace  an  existing  system  that  has  grown  obsolete. 
A  discussion  is  given  of  the  current  status  of  the 
project,  and  the  remaining  work  to  be  accom- 
plished. Descriptions  of  the  overall  design  of  the 
new  system  and  of  the  SAS  file  structures  are  also 
presented.  Also,  examples  are  given  of  how  to 
retrieve  information  from  the  new  files.  The  objec- 
tive of  the  project  is  to  create  a  hydrologic  data 
management  system  that  is  easy  to  use,  maintain, 
and  modify,  and  at  the  same  time  simulates  the 
actions  of  existing  system  as  much  as  possible, 
using  the  same  simple  command  language,  which 
can  be  learned  by  all  users,  regardless  of  their 
programming  skills.  Furthermore,  maintenance 
programmers  will  be  able  to  easily  write  new  input 
formats,  as  well  as  make  enhancements  to  the 
system  for  new  applications.  A  final  objective  is  to 
conduct  workshops  for  users  on  how  to  make  use 
of  the  system  to  retrieve  hydrologic  data.  (USGS) 
W88-00725 


ALBERTA:  SURFACE  WATER  DATA,  1984. 

Inland  Waters  Directorate,  Ottawa  (Ontario). 
For  primary  bibliographic  entry  see  Field  2E. 
W88-00787 


TEXAS  NATURAL  RESOURCES  INFORMA- 
TION SYSTEM,  WATER  ORIENTED  DATA 
BANK:  SYSTEM  CAPABILITIES. 

Texas    Natural    Resources    Information    System, 

Austin. 

For  primary  bibliographic  entry  see  Field   10D. 

W88-O0796 


SASKATCHEWAN:  SURFACE  WATER  DATA, 
1984. 

Inland  Waters  Directorate,  Ottawa  (Ontario). 
For  primary  bibliographic  entry  see  Field  2E. 
W88-O0798 


OKLAHOMA'S  WATER  ATLAS,  OKLAHOMA 
WATER  RESOURCES  BOARD. 

Oklahoma    Water    Resources    Board,    Oklahoma 

City. 

Publication  No.  120,  November  1984.  186  p,  9  fig, 

51  maps,  24  plates,  26  ref. 

Descriptors:  'Rivers,  'Lakes,  'Water  resources 
development,  'Oklahoma,  'Atlases,  Groundwater, 
Ponds,  Red  River,  Arkansas  River,  Reservoirs, 
Dams,  Maps,  Water  quality,  Precipitation,  Tem- 
perature, Wells,  Monitoring. 

Oklahoma's  water  resources,  particularly  its  rivers, 
figured  prominently  in  its  exploration,  settlement, 
and  economic  development.  Twelve  major 
groundwater  basins  containing  320  million  acre- 
feet  of  stored  water  underlie  the  state.  Although 
most  of  the  groundwater  is  of  drinking  water  qual- 
ity, some  high  sulfate  waters  are  suitable  only  for 
irrigation.  Brine  infiltration  is  a  problem  in  the  oil 
and  gas  drilling  regions.  The  state  Water  Re- 
sources Board  reexamines  the  water  quality  stand- 
ards every  three  years.  In  1983  a  groundwater 
monitoring  program  was  initiated  to  define  the 
chemical  characteristics  of  water  in  21  basins.  De- 
scriptions and  statistics  are  given  for  major  streams 
and  their  tributaries  (Red  River  and  Arkansas 
River)  and  for  the  lakes  existing  and  under  con- 
struction. The  206,680  farm  ponds  are  indicated  by 
county.  The  atlas  includes  maps  of  the  water  re- 
sources in  24  areas.  (Cassar-PTT) 
W88-00867 


FISHERIFS  OF  THE  UNITED  STATES,  1984. 

National       ihery  Statistics  Program,  Washington, 

DC. 

Current  Fishery  Statistics  No.   8260,  April   1985. 


121  p. 

Descriptors:  'Commercial  fisheries,  'Fisheries, 
•Sport  fishing,  Aquatic  animals,  Fishing,  Econom- 
ic aspects,  Foreign  trade. 

The  United  States  Department  of  Commerce  pre- 
sents a  preliminary  report  for  1984  on  the  fisheries 
of  the  United  States  and  foreign  catches  in  the  U.S. 
Fishery  Conservation  Zone.  Important  species  are 
listed  individually,  with  the  total  catch  (in  pounds) 
and  the  value  being  given  for  each.  Per  capita 
consumption  is  presented,  as  are  data  on  the  pro- 
duction of  fresh,  frozen  and  canned  fishery  prod- 
ucts. Commercial  fishery  landings  (catch)  are  listed 
for  each  state  and  for  major  U.S.  ports.  Informa- 
tion is  also  presented  on  marine  recreational  fisher- 
ies, with  the  estimated  total  number  of  fish  caught 
by  marine  recreational  fishermen  being  listed  by 
species  group,  subregion,  and  mode  of  fishing. 
Foreign  commercial  catch  is  presented  by  species, 
country,  and  area.  Imports  are  reported  by  item 
and  country  of  origin,  with  exports  by  item  and 
country  of  destination.  Indexes  of  exvessel,  whole- 
sale, and  retail  prices  are  presented,  as  are  data  on 
fishery  employment.  (Halterman-PTT) 
W88-00873 


ECOLOGICAL  CHARACTERIZATION  OF  THE 
CENTRAL  AND  NORTHERN  CALIFORNIA 
COASTAL  REGION.  VOLUME  IV:  WATER- 
SHEDS AND  BASINS,  CHAPTERS  17-29. 

Jones  and   Stokes  Associates,   Inc.,   Sacramento, 

CA. 

For  primary  bibliographic  entry  see  Field  2E. 

W88-00901 


OCCURRENCE  AND  QUALITY  OF  GROUND 
WATER  IN  THE  VICINITY  OF  BROWNS- 
VILLE, TEXAS, 

Texas  Dept.  of  Water  Resources,  Austin. 
For  primary  bibliographic  entry  see  Field  2F. 
W88-00930 


OCCURRENCE,  QUALITY  AND  AVAILABIL- 
ITY OF  GROUND  WATER  IN  CALLAHAN 
COUNTY,  TEXAS, 

Texas  Dept.  of  Water  Resources,  Austin. 
For  primary  bibliographic  entry  see  Field  2F. 
W88-00932 


OCCURRENCE,  AVAILABILITY,  AND  QUAL- 
ITY OF  GROUND  WATER  IN  TRAVIS 
COUNTY,  TEXAS, 

Texas  Dept.  of  Water  Resources,  Austin. 
For  primary  bibliographic  entry  see  Field  2F. 
W88-00933 


GROUND-WATER  AVAILABILITY  OF  THE 
LOWER  CRETACEOUS  FORMATIONS  IN 
THE  HILL  COUNTRY  OF  SOUTH-CENTRAL 
TEXAS, 

Texas  Dept.  of  Water  Resources,  Austin. 
For  primary  bibliographic  entry  see  Field  2F. 
W88-00934 


OCCURRENCE,  AVAILABILITY,  AND  CHEMI- 
CAL QUALITY  OF  GROUND  WATER  IN  THE 
CRETACEOUS  AQUIFERS  OF  NORTH  CEN- 
TRAL TEXAS, 

Texas  Dept.  of  Water  Resources,  Austin. 
For  primary  bibliographic  entry  see  Field  2F. 
W88-00935 


OPERATIONAL,  SPATIAL  AND  ENVIRON- 
MENTAL WATER  PLANNING  AND  ANALY- 
SIS, 

Michigan  State  Univ.,  East  Lansing.  Center  for 

Remote  Sensing. 

For   primary   bibliographic   entry   see   Field   5G 

W88-00943 
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8.  ENGINEERING  WORKS 
8A.  Structures 


USE  OF  GLASS-FABRIC  STRETCH  MATERI- 
AL FOR  A  FLEXIBLE  JOINT  OF  PRECAST 
PIPE  SECTIONS, 

O.  V.  Mikhailov,  V.  N.  Zaitsev,  and  V.  V.  Lgalov. 
Hydrotechnical  Construction  HYCOAR,  Vol.  20, 
No.  11,  p  619-623,  May  1987.  4  fig,  2  tab,  2  ref. 
Translated  from  Gidrotekhnicheskoe  Stroitel'stvo, 
No.  11,  p  11-13,  November  1986. 

Descriptors:  'Pumped  storage,  'Pipes,  'Precast 
pipes,  'Pressure  conduits,  'Construction  joints, 
Construction  materials,  Water  conveyance,  Hy- 
draulic design,  Performance  evaluation,  Pumping 
plants,  Temperature  effects,  Russia. 

The  construction  of  pumped-storage  stations  with 
exposed  large-diameter  (6-10  m)  precast  steel  con- 
duits encased  in  reinforced  concrete  requires  con- 
struction joints  which  can  compensate  for  the 
motion  of  the  conduit  sections  as  a  consequence  of 
seasonal  variation  in  temperature.  Conduits  of  this 
type,  and  of  large  (7.5  m)  diameter,  are  being  used 
in  the  construction  of  the  Zagorsk  and  Kaisiadorys 
pumped-storage  stations  in  the  USSR.  The  bell- 
and-spigot  type  joint  has  become  the  most  preva- 
lent application  in  these  cases,  but  it  brings  with  it 
a  number  of  shortcomings,  including  high  manu- 
facturing cost,  deformation  of  the  rubber  rings 
under  the  weight  of  the  pipes,  and  rapid  failure. 
New  designs  for  flexible  joints  were  investigated 
experimentally  to  determine  performance.  A  U- 
shaped  flexible  joint  connection  made  of  glass- 
fabric  impregnated  with  an  epoxy-coal  tar-Thiokol 
binder  showed  its  high  sealing  properties  and  reli- 
ability at  an  internal  pressure  of  up  to  1.6  MPa. 
The  use  of  U-shaped  expansion  joints  substantially 
reduces  the  requirements  imposed  on  the  accuracy 
of  manufacturing  the  ends  of  sections  being  joined 
as  well  as  on  their  alignment  during  assembly. 
Fabrication  of  the  expansion  joint  from  glass-fabric 
stretch  material  is  possible  under  on-site  construc- 
tion conditions.  (Airone-PTT) 
W88-00050 


CERTAIN  EFFECTS  OF  FLOW  AERATION  IN 
SPILLWAYS, 

G.  A.  Chepaikin,  and  E.  G.  Donchenko. 
Hydrotechnical  Construction  HYCOAR,  Vol.  20, 
No.  11,  p  636-640,  May  1987.  3  fig,  8  ref.  Translat- 
ed from  Gidrotekhnicheskoe  Stroitel'stvo,  No.  11, 
p  13-17,  November  1986. 

Descriptors:  'Spillways,  'Closed-conduit  flow, 
'Flow  velocity,  'Flow  discharge,  'Aeration, 
Design  criteria,  Hydroelectric  plants,  Flow  char- 
acteristics, Cavitation,  Dams,  Aerators,  Hydraulic 
design. 

Deep  tunnel  and  conduit  spillways  with  free-flow 
outlet  sections  and  involving  air  delivery  from  the 
atmosphere  behind  the  main  regulating  gates  are 
widely  used  in  hydropower  construction.  Practical 
methods  of  calculating  such  spillways  are  based  on 
experimental  investigations  of  specific  objects  and 
on  the  chief  equations  of  hydraulics  of  a  one- 
dimensional,  one-component  flow  with  consider- 
ation of  corrections  obtained  in  experiments.  Anal- 
ysis of  experimental  data  on  flow  characteristics  in 
the  discharge  section  behind  the  main  gate  reveals 
characteristics  which  cannot  be  explained  within 
the  framework  of  the  methods  being  used,  there- 
fore requiring  other  approaches  still  in  need  of 
development.  Two  characteristic  examples  are  dis- 
cussed: the  ejection  effect  of  a  high-velocity  water 
flow  (in  a  number  of  cases  inside  the  initial  and 
middle  parts  of  the  free-flow  discharge  section  an 
increase  of  pressure  is  observed  on  the  ceiling  of 
the  spillway  in  place  of  the  expected  decrease),  and 
aeration  of  the  discharge  section  of  a  spillway. 
(Airone-PTT) 
W88-00053 


EFFECT  OF  THE  ACCURACY  OF  DETERMIN- 
ING THE  CHARACTERISTICS   OF  A   ROCK 


ENGINEERING  WORKS— Field  8 


MASS  ON  CALCULATIONS  OF  TUNNEL  LIN- 
INGS, 

N.  S.  Bulychev,  N.  N.  Fotieva,  and  N.  B.  Kalinin. 
Hydrotechnical  Construction  HYCOAR,  Vol.  20, 
No.  11,  p  658-662,  May  1987.  1  fig,  2  tab,  4  ref. 
Translated  from  Gidrotekhnicheskoe  Stroitel'stvo, 
No.  11,  p  38-39,  November  1986. 

Descriptors:  *Tunnel  linings,  'Rock  properties, 
•Error  analysis,  Tunnels,  Deformation,  Tunnel 
construction,  Underground  structures,  Errors, 
Mathematical  analysis. 

A  mathematical  analysis  indicates  how  accuracy  in 
the  calculation  of  the  modulus  of  deformation  af- 
fects the  accuracy  of  the  calculation  of  a  tunnel 
lining.  The  conventional  model  of  a  linearly  de- 
fonnable  medium  is  used  for  the  rock  mass,  and 
two  types  of  effects  (rock  pressure  and  internal 
pressure)  are  examined  for  the  case  of  a  circular 
tunnel  with  a  solid  lining.  In  both  instances  the 
effect  of  error  is  greater  in  solid  rock  than  it  is  in 
soft  ground;  however,  it  is  also  necessary  to  con- 
sider that  the  absolute  values  of  the  stresses  in  the 
linings  of  tunnels  driven  icto  rock  are  substantially 
smaller  than  in  soft  ground,  and  the  permissible 
error  of  their  calculated  determination  can  be 
greater.  Permissible  error  was  not  established  in 
this  investigation  to  the  extent  necessary  for  engi- 
neering recommendations.  (Airone-PTT) 
W88-O0057 


TECHNIQUE  TO  EVALUATE  RISK  OF  EMER- 
GENCY SPILLWAY  CHANNEL  EROSION, 

J.  S.  Neathery. 

Bulletin  of  the  Association  of  Engineering  Geolo- 
gists AEGBBU,  Vol.  24,  No.  1,  p  9-14,  February 
1987.  2  fig,  1  tab,  6  ref. 

Descriptors:  *Spillway  channels,  *Dams,  *Erosion, 
•Storm  flow,  Soils,  Topography,  Geology,  Rocks, 
Soil  maps,  *Engineering  structures,  Dallas,  Fort 
worth,  Texas,  Urban  development,  Engineering. 

Evaluation  of  the  risk  of  emergency  spillway  chan- 
nel erosion  at  existing  dam  sites  is  needed  due  to 
the  growth  of  urban  areas  on  land  surrounding 
these  sites.  An  effective  reconnaissance-level  tech- 
nique to  assess  the  erosion  risk  due  to  storm  flow  in 
anergency  spillway  channels  is  needed  to  identify 
nigh  risk  channels.  A  proposed  technique  is  based 
upon  an  evaluation  of  topography,  geology,  and 
soils,  and  involves  the  following  steps:  examination 
sf  the  topography  to  determine  the  depth  of  cut 
wd  the  existence  of  any  topographic  anomalies; 
determination  of  the  rock  type  and  structure  along 
the  floor  and  sides  of  the  bedrock  channel;  and 
instruction  of  a  soil  erosion  map.  These  factors 
were  evaluated  at  12  emergency  spillway  channels 
n  the  Dallas-Fort  Worth  area.  Predicted  erosion 
isks,  severe,  moderate,  or  slight,  obtained  from 
this  technique  agreed  with  actual  erosion  experi- 
mce  during  1981  and  subsequent  floods.  (Author's 
ibstract) 
IV88-00072 


lUNNEL  PLUG  DESIGN  AT  TYEE  LAKE, 

)4orrison-Knudsen  Engineers,  Inc.,  San  Francisco, 
2A. 

'.  Cogan,  and  F.  C.  Kintzer. 

Bulletin  of  the  Association  of  Engineering  Geolo- 
gists AEGBBU,  Vol.  24,  No.  1,  p  27-42,  February 
1987.  12  fig,  1  tab,  Href. 

Descriptors:  'Tunnel  plugs,  'Tunnels,  *Tyee 
-ake,  'Hydrofracturing,  *Rock  stress,  'Tunnel 
eakage,  'Rock  splitting,  'Engineering,  'Tunnel 
lesign,  Water  leakage,  Engineering  structures, 
lock,  Power  tunnels,  Grouting,  Pore  pressure, 
lydroelectric  power,  Alaska. 

ligh  head  tunnel  plugs  must  be  designed  to  pre- 
'ent  plug  failure  as  well  as  hydrofracturing  of  the 
urrounding  rock.  If  the  water  pressure  behind  the 
>lug  exceeds  the  minimum  rock  stress,  a  fracture 
an  develop  in  the  rock  which  will  propagate 
mtward  toward  the  hillside  after  which  this  frac- 
ure  will  become  a  leakage  pathway.  General  crite- 
ia  for  positioning  a  plug  to  avoid  rock  splitting  are 
liscussed.  The  overall  problem  of  sufficient  cover 
or  unlined  tunnels  in  rock  is  thoroughly  reviewed 


via  case  histories  and  various  design  approaches 
are  described.  Several  reported  plug  failures  are 
also  discussed.  Experience  with  the  plug  at  the 
Tyee  Lake  Hydroelectric  Project  in  southeast 
Alaska  is  presented.  Operating  under  a  water  head 
of  1,338  ft,  this  plug  is  12  ft  wide  by  10  ft  high  by 
60  ft  long  and  has  an  84-in  diameter  penstock  pipe 
passing  through  it.  Mini-hydrofracturing  tests  were 
used  to  select  the  final  plug  location.  Upon  filling 
the  tunnel,  a  water  leakage  rate  of  31  gpm  along 
the  rock/concrete  contact  occurred.  This  was  re- 
duced to  1 1  gpm  by  regrouting.  Piezometer  meas- 
urements taken  along  the  plug  perimeter  showed  a 
sharp  drop  in  pore  pressure  over  the  first  10  ft  of 
plug.  (Author's  abstract) 
W88-00073 


DRAINAGE  SYSTEM, 

For  primary  bibliographic  entry  see  Field  5E. 
W88-00498 


OFFSHORE  INTAKE  STRUCTURE, 

W.  R.  Jenkner,  A.  E.  Christie,  E.  E.  M.  Elsayed,  J. 
S.  Griffiths,  and  G.  A.  Mentes. 
U.S.  Patent  No.  4,594,024;  June  10,  1986.  10  p,  8 
fig.  Official  Gazette  of  the  United  States  Patent 
Office,  Vol  1067,  No  2,  p  684-685,  June  10,  1986. 

Descriptors:  'Patents,  'Water  cooling,  'Cooling 
water,  'Intakes,  'Powerplants,  Offshore  platforms, 
Entrainment,  Reservoirs,  Thermal  powerplants, 
Nuclear  powerplants,  Industrial  plants. 

An  offshore  intake  structure  for  a  once-through 
water  cooling  system  is  supplied  from  a  reservoir 
through  a  shaft.  The  reservoir  comprises  a  lake  or 
a  river  that  is  adequate  to  supply  the  cooling 
system  for  a  thermal  or  nuclear  generating  station 
or  other  large  industrial  plant.  A  well  excavated  in 
the  bed  of  the  reservoir  has  a  substantially  flat 
bottom.  A  well  outlet  communicates  with  the 
intake  shaft  and  is  bounded  by  a  peripheral  wall 
system  defining  a  horizontal  submarine  roof  struc- 
ture extending  over  the  entire  area  of  the  well.  The 
roof  structure  contains  a  perforated  peripheral 
region  defining  an  inlet  to  the  well  chamber  and  an 
imperforated  central  region.  A  horizontal  radially 
converging  flow  passage  extends  from  the  wells 
chamber  inlet  to  the  intake  pipe.  Preferably  the 
roof  structure  and  supporting  system  are  of  modu- 
lar precast  construction.  (Cremmins-AEPCO) 
W88-0O499 


ARRANGEMENT  FOR  DAMMING  WATER 
AND  ALSO  FOR  DRAINING  AWAY  THE 
VOLUME  OF  WATER  ABOVE  A  CERTAIN 
LEVEL  IN  VEGETATION-BEARING  STRA- 
TUM, 
H.  Gilgen. 

U.S.  Patent  No.  4,592,676:  June  3,  1986.  4  p,  1  fig. 
Official  Gazette  of  the  U>ted  States  Patent  Office, 
Vol  1067,  No  1,  p  212,  June  3,  1986. 

Descriptors:  'Patents,  'Draining  terrace,  'Drains, 
•Pipes,  'Controlled  drainage,  'Water  control, 
•Vegetation,  'Drainage  engineering,  Subsoil  drain- 
age, Water  transport,  Sealants,  Roofs. 

Water  is  dammed  and  drained  from  vegetation  in 
root  protection  and  roof  sealing  systems.  Water 
between  a  sealing  layer  and  a  root  protection  sheet 
is  drained  into  an  inlet  channel.  A  pipe  socket  set 
with  clearance  in  a  channel  is  provided  externally 
with  a  plate-like  flange  next  to  its  upper  edge  and 
with  a  water-damming  pipe  arranged  at  an  adjusta- 
ble height  in  the  pipe  socket.  The  exterior  of  the 
pipe  is  sealed  from  the  interior  of  the  socket.  The 
plate-like  flange  of  the  socket  is  joined  and  sealed 
from  the  roots  to  the  edge  of  the  root  protection 
sheet  surrounding  a  drainage  hole  in  the  sheet. 
(Cremmins-AEPCO) 
W88-O05O0 


MOISTURE     IMPERVTENT    BARRIER     AND 
METHOD  FOR  MAKING  SAME, 

For   primary   bibliographic   entry   see   Field   5G. 
W88-00509 


Structures — Group  8A 

UNDERGROUND  LEACHATE  BARRIER  AND 
METHOD  OF  MAKING  SAME, 

For  primary  bibliographic  entry  see  Field  5E. 
W88-00514 


FLEXIBLE  RETRACTABLE  COLD  WATER 
PIPE  FOR  AN  OCEAN  THERMAL  ENERGY 
CONVERSION  SYSTEM, 

Lockheed  Missiles  and  Space  Co.,  Inc.,  Sunnyvale, 

CA. 

J.  G.  Wenzel,  and  L.  C.  Trimble. 

U.S.  Patent  No.  4,497,342;  February  5,  1985.  22  p, 

20  fig,  1  ref.  Official  Gazette  of  the  United  States 

Patent  Office,  Vol  1051,  No  1,  p  104,  February  5 

1985. 

Descriptors:  'Patents,  'Thermal  power,  'Energy 
conversion,  'Cold  springs,  'Bottom  water,  'Pipes, 
Conduits,  Water  transport,  Electric  power,  Ther- 
modynamics, Water  transport,  Conveyance  struc- 
tures. 

A  flexible,  retractable  cold  water  pipe  transfers 
ocean  water  to  the  surface  for  a  thermal  energy 
conversion  system.  A  proximal  end  of  the  cold 
water  pipe  is  secured  to  a  floating  structure  (e.g.,  a 
ship  or  a  moored  platform)  on  the  ocean  surface, 
and  a  distal  end  of  the  pipe  is  extendible  into  the 
ocean  to  the  selected  depth.  The  cold  water  pipe 
comprises  a  tubular  fabric  membrane  surrounded 
by  annular  shaping  rings  to  which  the  fabric  mem- 
brane is  attached.  When  the  cold  water  pipe  is 
stowed  in  the  surface  structure,  shaping  rings  form 
a  stack  of  rings  that  are  positioned  one  on  top  of 
the  other  and  the  fabric  membrane  is  folded  in 
accordion  fashion  inside  the  stack  of  rings.  When 
the  cold  water  pipe  is  fully,  extended,  the  shaping 
rings  are  separated  from  each  other  at  substantially 
equal  intervals  along  the  length  of  the  fabric  mem- 
brane. The  shaping  rings  maintain  the  fabric  mem- 
brane in  circularly  cylindrical  configuration,  and 
transfer  the  load  of  the  cold  water  pipe  to  support 
cables  when  the  pipe  is  deployed.  The  cold  water 
pipe  can  be  used  with  a  closed-loop  or  an  open- 
loop  thermodynamic  system  to  bring  large  quanti- 
ties of  cold  water  to  the  surface  of  the  ocean. 
(Cremmins-AEPCO) 
W88-O0517 


METHOD  AND  APPARATUS  FOR  PREVENT- 
ING FOREIGN  OBJECTS  FROM  ENTERING 
INTO  DOCKING  BASEVS, 

Valmet  Oy,  Helsinki  (Finland). 

V.  Koskivirta,  and  A.  Haantera. 

U.S.  Patent  No.  4,405,259;  September  20,  1983.  6  p, 

4  fig.  Official  Gazette  of  the  United  States  Patent 

Office,  Vol  1034,  No  3,  p  1091-1092,  September  20, 

1983. 

Descriptors:  'Patents,  'Docks,  'Basins,  'Floating 
ice,  'Nozzles,  'Obstruction  to  flow,  'Flow  con- 
trol, Sluices,  Water  currents,  Pumping. 

A  flow  field  is  created  on  the  surface  of  water  in 
front  of  an  inlet  to  a  docking  basin  to  prevent  the 
entry  of  foreign  objects,  such  as  ice  flows,  into  the 
basin.  The  flow  field  is  formed  by  directing  at  least 
two  strong,  relatively  narrow  surface  currents  in 
an  outward  direction  relative  to  the  docking  basin 
from  the  regions  of  the  respective  sides  of  the  inlet. 
One  of  the  surface  currents  is  directed  outwardly 
at  a  certain  angle  with  respect  to  the  transverse 
plane  which  passes  through  the  inlet  sides,  the 
angle  preferably  being  in  the  range  between  about 
15  to  35  degrees.  The  other  surface  current  is 
directed  substantially  rearwardly  at  right  angles  to 
the  transverse  plane  which  passes  through  the  inlet 
sides.  The  equipment  is  provided  in  connection 
with  floater-type  vessels  or  the  like  whereby 
nozzle  apparatus  are  installed  in  the  region  of  the 
inlet  to  the  docking  space  to  direct  the  surface 
currents.  (Cremmins-AEPCO) 
W88-00519 


TETHERED  SUBMARINE  PRESSURE  TRANS- 
FER STORAGE  FACILITY  FOR  LIQUIFIED 
ENERGY  GAS, 

Cook,  Stolowitz  and  Frame,  Visalia,  CA. 
D.  B.  Harrison. 
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Group  8A — Structures 

U.S.  Patent  No.  4,433,940;  February  28,  1984.  6  p, 
3  fig.  Official  Gazette  of  the  United  States  Patent 
Office,  Vol  1039,  No  4,  p  1551,  February  28,  1984. 

Descriptors:  'Patents,  'Storage  tanks,  'Ocean 
bottom,  'Submergence,  'Pressure  transfer,  'Natu- 
ral gas,  'Liquid  natural  gas,  Seawater,  Cryogenics, 
Hazardous  materials,  Water  pressure,  Tethering. 

An  offshore  submarine  storage  facility  is  tethered 
to  the  floor  of  the  ocean  or  other  large  water 
bodies  for  storage  of  liquified  energy  gases  and 
other  materials  at  cryogenic  temperatures.  The 
facility  includes  a  two  part  insulated  submarine 
storage  tank  positioned  at  a  selected  depth  in  the 
water  which  defines  an  interior  volume  for  storage 
of  the  liquid  material.  The  two  parts  of  the  tank 
move  in  a  slideably  sealing  engagement  so  that  the 
interior  volume  tends  to  become  reduced  as  the 
parts  move  together  and  thereby  apply  pressure. 
The  two  parts  have  major  surfaces  which  are 
exposed  to  ambient  sea  water  pressure  in  a  way 
which  transfers  such  pressure  to  the  materials 
stored  within  the  interior  volume.  The  two  parts 
also  have  mechanical  pressure  transfer  equipment 
by  which  even  more  pressure  may  be  transferred  in 
a  controlled  amount  to  the  materials  stored  within 
the  interior  volume.  A  flexible  extensible,  sea 
water  impermeable  membrane  continuously  ex- 
tends from  one  of  the  parts  to  the  other  of  the  parts 
of  the  tank  to  define  an  enclosed  envelope  adjacent 
to  the  sealing  surfaces  of  the  two  parts.  A  circulat- 
ing balancing  fluid  located  in  the  envelope  pro- 
vides further  thermal  insulation  and  transfers  sea 
water  pressure  to  the  two  parts.  It  also  serves  as  a 
lubricant  at  the  seal  engagement  of  the  two  parts. 
A  jacket  tank  containing  balancing  fluid  around 
the  exterior  of  the  two  part  tank  is  provided.  The 
balancing  fluid  is  introduced  at  the  top  of  the  tank 
at  ambient  sea  water  temperatures  and  recirculates 
to  maintain  its  liquid  state  and  to  reduce  formation 
of  ice  at  the  seal  region  of  the  tank  where  the 
problems  from  the  extreme  thermal  gradient  are 
greatest.  (Cremmins-AEPCO) 
W88-00532 


REVETMENT  FOR  PROTECTING  THE  IN- 
CLINED SURFACES  OF  BEACHES,  SHORES, 
RD/ERS  OR  CHANNELS,  AND  OF  STRUC- 
TURES SUCH  AS  MOLES,  DIKES,  OR  CHAN- 
NEL WALLS,  LOCATED  IN  THESE  PLACES, 
AGAINST  EROSION  BY  WAVES  AND  FLOW- 
ING WATER, 

For  primary  bibliographic  entry  see  Field  8D. 
W88-00605 


BEACH  EROSION  PREVENTION  JETTY  CON- 
FIGURATION, 

For  primary  bibliographic   entry   see   Field  4D. 
W88-00608 


LIGHTWEIGHT  SEMI-FLEXIBLE  DIKE, 

Shell  Offshore,  Inc.,  Houston,  TX. 

For  primary   bibliographic  entry   see  Field  4D. 

W88-00609 


FLUID  WAVE  ENERGY   DISSIPATING   AND 
ABSORBING  STRUCTURE, 

For   primary   bibliographic   entry   see   Field   4D. 
W88-00610 


FLOOD  DISASTER  CONTROL  BAG, 

For  primary  bibliographic  entry  see  Field  4A. 
W88-00611 


SELF-ACTUATING    WATER    CONTAINMENT 
BARRIER, 

For  primary  bibliographic  entry  see  Field  4A. 
W88-00612 


PROCESS  AND  STRUCTURE  FOR  STORING 
AND  ISOLATING  HAZARDOUS  WASTE, 

Rollins  Environmental  Services,  Inc.,  Wilmington, 

DE. 

For  primary  bibliographic  entry  see  Field  5E. 

W88-00616 


WATERSTOP  FOR  MONOLITH  JOINTS, 

Gelco  Grouting  Service,  Salem,  OR. 

S.  T.  Waring. 

U.S.  Patent  No.  4,626,133;  December  2,  1986.  6  p, 

7  fig,  1  ref.  Official  Gazette  of  the  United  States 

Patent  Office,  Vol  1073,  No  1,  p  290,  December  2, 

1986. 

Descriptors:  'Patents,  'Concrete  construction, 
•Grouting,  'Construction  joints,  'Water  pressure, 
Bonding,  Concretes,  Sealants,  Adhesives,  Dams, 
Powerplants,  Locks,  Resins. 

A  waterstop  for  monolith  joints,  which  is  readily 
installable  under  water  pressure  conditions,  pro- 
vides an  effective  seal  to  accomodate  relative 
movement  between  adjacent  monoliths.  The  wa- 
terstop is  long  lasting  in  service  and  can  be  re- 
paired or  replaced  if  necessary.  A  vertical  hole 
down  the  joint  between  adjacent  monoliths  has  a 
radial  dimension  such  that  the  hole  extends  on 
each  side  of,  or  straddles,  the  joint.  The  waterstop 
is  formed  by  a  long,  continuous,  strong  but  flexible 
tube  of  heavy  carrier  material  which  is  impregnat- 
ed with  adhesive,  flexible,  water-reactive  resin  and 
which  is  inserted  in  the  hole  and  held  tight  against 
the  wall  of  the  hole  by  a  flexible  filler  grout.  The 
tube  is  bonded  to  a  layer  of  fluid  impermeable 
plastic.  The  tube  with  the  felt  carrier  as  the  inside 
layer  is  saturated  with  the  resin  and  then  forced 
into  the  cut  hole  while  being  turned  inside  out  by 
fluid  pressure  supplied  from  the  inverting  appara- 
tus. This  places  the  fluid  impermeable  layer  on  the 
inside  of  the  tube  and  the  resin  saturated  felt  on  the 
outside  for  bonding  to  defining  walls  of  the  hole. 
Sealing  pressure  for  the  resin  is  provided  by  the 
inverting  fluid  in  the  tube.  With  the  tube  fully 
installed  in  the  hole,  a  filler  of  elastic  chemical 
grout  which  is  more  dense  than  the  inverting  fluid 
is  tremied  into  the  hole  to  displace  the  inverting 
fluid  and  to  form  a  permanent  core  which  holds 
the  impregnated  felt  tight  against  the  wall  of  the 
hole.  (Cremmins-AEPCO) 
W88-00618 


RCC  DAM  CONSTRUCTION  AND  METHOD, 

Parrott,  Ely,  and  Hurt,  Lexington,  KY. 

D.  L.  Sexton,  R.  L.  Hurt,  and  R.  G.  Lewis. 

U.S.  Patent  No.  4,659,252;  April  21,  1987.  6  p,  2 

fig,  2  ref.  Official  Gazette  of  the  United  States 

Patent  Office,  Vol  1077,  No  3,  p  1529,  April  21, 

1987. 

Descriptors:  'Patents,  'Concrete  dams,  'Roller 
compacted  concrete,  'Dam  construction,  'Dam 
stability,  'Reservoirs,  Leakage,  Waterproofing, 
Polymers,  Reservoir  linings,  Impervious  mem- 
branes. 

A  roller  compacted  concrete  (RCC)  dam  is  con- 
structed so  as  to  limit  or  eliminate  reservoir  water 
leakage.  The  dam  structure  includes  an  upstream 
side  of  precast  concrete  panels  assembled  in  edge- 
to-edge  contact  and  directly  retaining  the  water  in 
the  reservoir.  The  panels  include  a  bonded  imper- 
vious liner.  A  concrete  curtain  wall  of  convention- 
al poured  concrete  is  formed  adjacent  to  the  pre- 
cast concrete  panels  and  the  liner.  Layers  of  the 
RCC  are  spread  adjacent  to  the  poured  concrete 
curtain  wall  to  complete  the  dam.  The  liner  is 
positioned  between  the  precast  concrete  panels  and 
the  poured  concrete  curtain  wall.  The  membranes 
are  thus  substantially  isolated  and  protected  from 
ambient  conditions.  The  waterproof  membranes 
may  be  made  of  any  appropriate  impervious  mate- 
rial, such  as  a  polyvinylchloride.  (Cremmins- 
AEPCO) 
W88-00619 


CONDITION    SURVEY    OF    DEPERE    LOCK 
AND  DAM,  LOWER  FOX  RIVER,  WISCONSIN, 

Army  Engineer  Waterways  Experiment  Station, 

Vicksburg,  MS.  Environmental  Lab. 

For  primary  bibliographic  entry  see  Field  8F. 

W88-00683 


FOLDING  PONTOON  ARRANGEMENT, 

F.  G.  Lundholm. 

U.S.  Patent  No.  4,386,441;  June  7,  1983.  4  p,  3  fig. 

Official  Gazette  of  the  United  States  Patent  Office, 


Vol  1031,  No  1,  p  8,  June  7,  1983. 

Descriptors:  'Patents,  'Bridges,  'Floats,  'Bridge 
construction,  'Construction  methods,  Rafts,  Fer- 
ries, Water  wheels. 

Pontoons  pivotably  interconnected  for  swinging 
about  a  hinge  line  adjacent  to  the  plane  of  the 
upper  sides  are  used  for  pontoon  bridges,  or  as 
rafts  and  ferries.  An  internal  chamber  seated  from 
the  rest  of  the  pontoon  is  situated  against  the  end 
well  adjacent  to  the  hinge  line  pivot  of  the  pon- 
toon. A  closable  valve  is  on  the  outside  of  the 
pontoon  at  a  place  under  the  water  surface  in  the 
floating  position  of  the  pontoon.  When  the  pon- 
toon assumes  the  floating  position  and  the  chamber 
is  filled  with  air  it  forms  a  floating  body  with  the 
remaining  portions  of  the  pontoon.  If  the  valve  is 
opened  with  the  pontoon  in  this  position,  water 
flows  into  the  chamber  to  cause  loss  of  buoyancy 
under  the  hinge  connection  between  the  individual 
pontoons.  This  portion  thus  sinks  down  into  the 
water  and  initiates  the  folding  process  of  the  pon- 
toon pair.  A  crane  is  thus  not  required  for  this 
purpose.  The  folding  of  the  pontoon  pair  is  facili- 
tated if  at  least  one  of  the  pontoons  is  provided 
with  a  weight  situated  adjacent  to  the  side  wall 
under  the  hinge  line  pivot  and  formed  by  at  least 
one  wheel.  When  a  pontoon  pair  is  folded,  the 
wheel  projects  outside  the  end  wall  of  one  pon- 
toon, so  that  the  pair  can  rest  on  the  wheel.  (Crem- 
mins-AEPCO) 
W88-00746 


DEVICE  FOR  LAP-JOINT  ENGAGEMENT  OF 
TWO  BRIDGE  ELEMENTS  ON  EVTRADOS  OR 
EXTRADOS  AND  BRIDGE  ELEMENT  COM- 
PRISING IT, 

Etat  Francais,  Paris  (France). 

M.  E.  Terrien,  and  C.  Bouvet. 

U.S.  Patent  No.  4,393,533;  July  19,  1983.  6  p,  4  fig. 

Official  Gazette  of  the  United  States  Patent  Office, 

Vol  1032,  No  3,  p  81-82,  July  19,  1983. 

Descriptors:  'Patents,  'Bridges,  'Bridge  construc- 
tion, 'Floats,  'Construction  joints,  'Construction 
methods. 

A  lap  assembly  engagement  device  lock  two  float- 
ing or  fixed  bridge  elements  together.  A  first 
bridge  element  comprises  at  least  two  retractable 
studs  oriented  obliquely  with  respect  to  the  surface 
of  the  element,  one  on  the  intrados  and  the  other 
on  the  extrados,  so  as  to  cooperate  with  a  recess 
either  of  the  extrados  or  of  the  intrados  of  a  second 
bridge  element.  Bridge  elements  such  as  walkways, 
beams,  joists,  and  ramps  are  extended  from  fixed  or 
floating  supports  so  as  to  construct  a  structure  in 
which  it  is  possible  for  vehicles  to  pass  over  any 
type  of  gap.  An  automatic  interlock  is  installed 
after  assembly  to  reduce  the  time  required  to  place 
a  bridge  in  use.  (Cremmins-AEPCO) 
W88-00747 


BREAKWATER, 

R.  A.  Hanson. 

U.S.  Patent  No.  4,406,564;  September  27,  1983.  8  p, 

5  fig.  Official  Gazette  of  the  United  States  Patent 

Office,  Vol  1034,  No  4,  p  1535-1536,  September  27, 

1983. 

Descriptors:  'Patents,  'Breakwaters,  'Concrete 
construction,  Wave  action,  Buoyancy,  Flotation, 
Prestressed  concrete,  Sea  walls,  Wave  refraction. 

A  transportable,  buoyant  breakwater  for  maximum 
wave  control  comprises  vertical,  parallel  pres- 
tressed concrete  walls.  The  walls  are  spaced  trans- 
versely apart  from  one  another  and  have  top  and 
bottom  horizontal  edges.  Horizontal  longitudinal 
flotation  cells  are  formed  within  each  wall.  Buoy- 
ancy within  each  cell  provides  the  walls  with  a 
composite  density  slightly  less  than  that  of  sea 
water.  The  walls  float  in  a  substantially  submerged 
condition  with  the  top  horizontal  edge  at  or  slight- 
ly above  the  water  surface.  Connected  between  the 
walls  and  adjacent  to  their  top  horizontal  edges  are 
upper  transverse  elongated  rigid  members.  Lower 
transverse  elongated  rigid  members  are  operatively 
connected   between   the   walls   adjacent   to  their 
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bottom  horizontal  edges.  The  walls  are  held  se- 
curely  against    the    upper   and    lower   elongated 
members  by   rigging   under   tension.   (Cremmins- 
AEPCO) 
W88-00748 


METHOD  FOR  MAKING  ELONGATE  CAST 
CONSTRUCTION  ON  THE  SEA, 

E.  Knutsen. 

U.S.  Patent  No.  4,426,949;  January  24,  1984.  5  p,  2 
fig.  Official  Gazette  of  the  United  States  Patent 
Office,  Vol  1038,  No  4,  p  1213,  January  24,  1984. 

Descriptors:  'Patents,  *Docks,  *Floats,  'Bridge 
construction,  'Concrete  construction,  'Precast 
concrete,  Drainage  systems,  Construction  meth- 
ods. 

A  floating  dock  is  used  for  manufacturing  a  float- 
ing bridge  or  similar  elongate,  cast  concrete  con- 
structions in  a  drainage.  The  dock  contains  up- 
wardly and  inwardly  facing  panels  provided  with  a 
first  set  of  stationarily  arranged  fastening  members. 
The  members  locate  anchoring  for  fastening  board 
members  having  associated  reinforcing  in  a  first 
position  in  the  dock  for  the  casting  of  a  first  section 
Df  the  construction.  A  second  set  of  stationarily 
uranged  fastening  members  in  series  with  the  first 
set  fasten  via  corresponding  anchoring  at  least 
x>rtions  of  the  first  section.  (Cremmins-AEPCO) 
W88-00750 


BRIDGE  ELEMENT, 

itrupp  (Fried.)  G.m.b.H.,  Essen  (Germany,  F.R.) 

N.  Diefendahl,  and  K.  Koch. 

J.S.  Patent  No.  4,355,431;  October  26,  1982.  8  p,  2 

ig.  Official  Gazette  of  the  United  States  Patent 

Mfice,  Vol  1023,  No  4,  p  1120-1121,  October  26, 

1982. 

Descriptors:  'Patents,  'Bridges,  'Bridge  design, 
'Bridge  construction,  'Floats,  'Roads,  Transpor- 
ation,  Constructive  methods. 

^  floatable  bridge  element,-b.aving  a  roadway  and 
oclining  at  the  lower  edge  along  one  longitudinal 
ide,  bridge  obstacles,  especially  bodies  of  water, 
nd  serves  as  a  roadway.  The  bridge  element  com- 
'rises  a  substantially  flat  hollow  compartment 
ianel,  the  upper  surface  of  which  serves  as  the 
oadway;  a  rigid  buoyancy  body  extending  below 
nd  rigidly  connected  with  the  lower  surface  of 
he  compartment  panel;  and  a  coupling  section, 
onnected  to  the  compartment  panel  along  the 
on-inclined  longitudinal  side  of  the  bridge  ele- 
lent  and  both  end  faces.  An  elevated  hollow  web 
lember  reinforces  the  bridge  element  and  sepa- 
ates  a  walkway  from  the  roadway.  (Cremmins- 
lEPCO) 
V88-00751 


VAVE  DISSIPATION  CAISSON, 

I  Iwasa. 

IS.  Patent  No.  4,431,337;  February  14,  1984.  4  p, 
fig.  Official  Gazette  of  the  United  States  Patent 
>ffice,  Vol  1039,  No  2,  p  669,  February  14,  1984. 

>escriptors:  'Patents,  'Caissons,  'Concrete  con- 
jniction,  'Energy  dissipation,  'Breakwaters, 
Piers,  Wave  action,  Water  control,  Revetments, 
tshing,  Hydraulic  permeability. 

i  permeable  concrete  caisson  dissipates  the  energy 
f  waves  in  a  seabed  and  acts  as  a  breakwater, 
ivetment,  pier,  or  fishing  rock.  Trapezoidal  wing 
leces  are  fixed  in  combination  to  the  inside  of  a 
ox-type  frame  formed  by  angled  sections.  The 
;aves  advancing  into  the  frame  are  shifted  and 
ivided  by  the  wing  pieces.  (Cremmins-AEPCO) 
'88-00752 


RIDGES  FOR  PROVIDING  ACCESS  FROM  A 
'ATERBORNE  CRAFT  TO  THE  SHORE, 

Rose,  and  J.  S.  Pearson. 

S.  Patent  No.  4,337,545;  July  6,  1982.  10  p,  14 
g.  Official  Gazette  of  the  United  States  Patent 
ffice,  Vol  1020,  No  1,  p  9,  July  6,  1982 


Descriptors:  'Patents,  'Bridges,  'Bridge  construc- 
tion, 'Bridge  design,  'Ships,  Shores,  Piers,  Stor- 
age. 

A  bridging  beam  consists  of  a  ship  end,  a  shore  end 
and  two  lateral  sides,  for  providing  an  access  track 
from  a  shore  or  quay  at  the  shore  end  to  a  water- 
borne  craft  at  the  ship  end.  The  beam  is  supported 
at  the  shore  end  by  a  pivotal  connection  around  a 
generally  horizontal  axis,  to  enable  the  ship  end  of 
the  beam  to  rise  and  fall.  A  system  provides  for 
slewing  the  beam  about  a  substantially  vertical  axis 
at  the  shore  end  between  a  stowed  position  and  an 
operative  position.  When  it  is  stowed,  the  beam  is 
substantially  received  in  a  recess  in  a  quay  edge 
with  a  side  surface  of  the  beam  substantially  flush 
with  the  side  surface  of  the  quay.  The  bridge  can 
be  used  to  provide  access  to  water-borne  craft 
other  than  ships,  for  example  hovercraft.  (Crem- 
mins-AEPCO) 
W88-00754 


LIGHTWEIGHT  CONCRETE  MARINE  FLOAT 
AND  METHOD  OF  CONSTRUCTING  SAME, 

Builders  Concrete,  Inc.,  Bellingham,  WA 

W.  W.  Sluys. 

U.S.  Patent  No.  4,318,361;  March  9,  1982.  8  p,  8 

fig.  Official  Gazette  of  the  United  States  Patent 

Office,  Vol  1016,  No  2,  p  387-388,  March  9,  1982. 

Descriptors:  'Patents,  'Concretes,  'Floats,  'Con- 
struction methods,  'Concrete  technology,  'Con- 
crete construction,  Bridges,  Foaming,  Bonding, 
Concrete  mixes,  Concrete  additives. 

A  lightweight  marine  float  comprises  a  volume 
formed  by  a  deck  of  standard  aggregate  concrete 
and  side  walls  and  a  bottom  of  foam  aggregate 
concrete.  The  shell  surrounds  a  buoyant  core 
formed  by  either  a  void  or  a  block  of  buoyant 
foam.  The  use  of  standard  aggregate  concrete  for 
the  deck  provides  the  float  with  sufficient  strength 
to  withstand  shocks  typically  imparted  to  it  and  to 
secure  the  floats  to  each  other.  The  standard  ag- 
gregate concrete  deck  is  also  sufficiently  resistant 
to  wear  to  provide  a  long  life  walking  surface.  The 
use  of  foam  concrete  aggregate  for  the  bottom  and 
at  least  part  of  the  side  walls  does  not  detract  from 
the  strength  of  the  float  since  little  strength  is 
required  in  these  area.  Since  the  side  walls  and 
bottom  of  the  float  are  buoyant,  the  float  is  main- 
tained in  compression  rather  than  tension.  The 
standard  aggregate  concrete  forming  the  deck 
preferably  extends  downwardly  along  the  sides  of 
the  core  for  a  predetermined  distance  to  form  a 
relatively  high  strength  rim  surrounding  the  deck. 
Reinforcing  bars  may  be  placed  along  the  edges  of 
the  deck  and  a  reinforced  mesh  may  extend  around 
the  bars  and  through  the  deck,  side  walls,  and 
bottom  of  the  float.  (Cremmins-AEPCO) 
W88-00755 


ALASKAN  OFFSHORE  DRILLING  BASE, 

Shell  Oil  Co.,  Houston,  TX. 

J.  R.  Russer. 

U.S.  Patent  No.  4,420,275;  December  13,  1983.  7  p, 

9  fig.  Official  Gazette  of  the  United  States  Patent 

Office,  Vol  1037,  No  2,  p  649,  December  13,  1983. 

Descriptors:  'Patents,  'Drilling,  'Offshore  plat- 
forms, 'Oil  fields,  'Erosion  control,  Sand,  Gravel, 
Oil  wells,  Drainage  systems. 

An  offshore  drilling  base  for  oil  and  gas  wells  in 
Alaska  is  constructed  of  sand  and  gravel.  To  pre- 
vent erosion  of  the  sand  and  gravel  island  due  to 
wave,  wind,  and  ice  action,  its  sloping  sides  are 
covered  with  a  flexible  material,  such  as  polypro- 
pylene. This  porous  fabric  is  anchored  in  place  by 
a  later  of  heavy  sand  bags  arranged  in  an  imbricat- 
ed manner  between  the  high  and  low  water  levels 
on  the  island.  Water  entrapped  in  the  interstices  of 
the  sand  and  gravel  may  drain  outwardly  through 
a  fabric  covering.  In  the  event  that  a  fabric  is  not 
used,  flexible  plastic  sheets  employed  to  cover  the 
sloping  sides  of  the  island  may  be  perforated. 
(Cremmins-AEPCO) 
W88-00758 


FLOOD  WATER  CONTAINMENT  BAG, 


Structures — Group  8A 

American    Threshold    Industries,    Inc.,    Ashville, 

NC. 

For  primary  bibliographic  entry  see  Field  4A. 

W88-00760 


PROCESS     FOR     STRENGTHENING     SOFT 
SOIL, 

Chiyoda  Chemical  Engineering  and  Construction 

Co.  (Japan). 

For   primary   bibliographic   entry  see   Field   8D. 

W88-00764 


STABILIZATION  OF  PARTICULATE  MATERI- 
AL, 

F.  D.  Cartwright. 

U.S.  Patent  No.  4,367,984;  January  11,  1983.  4  p,  4 

fig.  Official  Gazette  of  the  United  States  Patent 

Office,  Vol   1026,  No  2,  p  493-494,  January   11 

1983. 

Descriptors:  'Patents,  'Particulate  matter,  'Dam 
construction,  'Permeability,  'Dams,  'Slope  stabili- 
zation, Erosion  control,  Soil  conservation,  Dunes, 
Embankments. 

Particulate  material,  particularly  the  surface  mate- 
rial of  mine  dumps,  sand  dunes,  and  sloping  earth 
embankments,  is  stabilized  by  providing  dams  on 
the  surface,  placing  a  liquid  stabilizing  medium  in 
the  dams,  and  allowing  the  liquid  in  the  dams  to 
permeate  the  surface  of  the  material.  The  surface 
of  the  particulate  material  is  loosened  to  a  prede- 
termined depth  to  facilitate  permeation  by  the 
liquid  stabilizing  medium.  If  the  surface  of  the 
material  to  be  stabilized  slopes,  the  dams  are  pro- 
vided by  embedding  sheet  material  on  edge  in  the 
materia]  at  spaced  intervals  across  its  slope.  The 
embedded  sheet  material  extends  above  the  surface 
of  the  particulate  materials  so  that  the  liquid  stabi- 
lizing medium  is  damned  above  and  below  the 
surface  of  the  material.  (Cremmins-AEPCO) 
W88-O0765 


SUSPENSION  BRIDGE  AND  METHOD  OF 
ERECTING  SAME, 

Habegger  (Willy)  A.G.,  Thun  (Switzerland). 
W.  Habegger,  and  E.  Lauber. 
U.S.  Patent  No.  4,457,035;  July  3,  1984.  12  p,  13 
fig.  Official  Gazette  of  the  United  States  Patent 
Office,   Vol   1044,   No   1,  p   14-15,  July  3,    1984. 

Descriptors:  'Patents,  'Bridges,  'Bridge  construc- 
tion, 'Construction  methods,  'Bridge  design,  Sus- 
pension, Roads. 

A  suspension  bridge,  which  can  be  carried  to  and 
erected  in  remote  locations,  contains  a  pair  of 
horizontally  spaced  towers  spanned  by  a  main 
catenary  cable.  A  flexible  spacer  element,  normally 
a  cable,  extends  along  the  main  cable  between  the 
towers  and  is  provided  with  equispaced  spacers. 
Hanger  assemblies  are  fixed  at  the  spacers  and  can 
slide  on  the  main  cable  between  the  towers.  Up- 
right hangers  defining  a  vertical  plane  with  the 
main  cable  have  upper  ends  connected  to  the 
hanger  assemblies  and  lower  ends  and  are  provided 
with  components  to  shorten  and  lengthen  the  dis- 
tance between  ends.  Girders  are  secured  to  the 
lower  ends  and  extend  perpendicular  to  the  plane 
and  path  sections  extend  horizontally.  Each  section 
has  one  end  hooked  over  one  of  the  girders  and 
another  end  hooked  over  an  adjacent  girder.  The 
sections  each  have  an  effective  length  between  the 
girders  equal  to  the  distance  between  the  adjacent 
spacers  of  the  spacer  element  and  they  together 
form  a  continuous  path  between  the  towers. 
(Cremmins-AEPCO) 
W88-O0767 


SUPPORT  STRUCTURE,  PARTICULARLY 
FOR  A  LONG  SPAN  BRIDGE, 

Dyckerhoff  und  Widmann  A.G.,  Munich  (Germa- 
ny, F.R. 
H.  Schambeck. 

U.S.  Patent  No.  4,589,156;  May  20,  1986.  5  p,  5  fig, 
2  ref.  Official  Gazette  of  the  United  States  Patent 
Office,  Vol   1066,  No  3,  p   1057,  May  20,   1986. 
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Field  8— ENGINEERING  WORKS 


Group  8A — Structures 

Descriptors:  'Patents,  'Bridges,  'Bridge  construc- 
tion, 'Construction  methods,  'Concrete  construc- 
tion, Reinforced  concrete,  Bridge  design,  Roads, 
Prestressed  concrete. 

Diagonal  compression  struts  for  a  long  span  bridge 
are  suspended  from  the  bridge  roadway  girder 
and/or  the  support  piers  by  tie  members  or  rods 
acting  in  tension.  The  dead  load  of  the  compres- 
sion struts  is  conducted  via  the  tie  rods  directly  to 
the  bridge  structure  so  that  downward  buckling  of 
the  struts  is  prevented.  Simple  tie  rods  are  suffi- 
cient for  attachment  to  the  struts,  since  upward 
buckling  or  displacement  of  the  struts  is  prevented 
due  to  their  dead  weight.  The  tie  rods  can  be 
adapted  to  both  static  and  constructional  require- 
ments. They  may  be  formed  as  reinforced  concrete 
members,  or  be  provided  as  simple  steel  tie  rods  or 
bars  formed  of  individual  steel  elements  arranged 
in  a  tubular  sheathing  for  protection  against  corro- 
sion and  enclosed  within  the  sheathing  by  a  har- 
denable  material,  such  as  grout  injected  into  the 
sheathing.  (Cremmins-AEPCO) 
W88-00768 


STIFFENING  GIRDER  FOR  A  STAYED  CABLE 
BRIDGE,  ,   ,„ 

Dyckerhoff  und  Widmann  A.G.,  Munich  (Germa- 
ny, F.R. 

H.  Schambeck. 

U.S.  Patent  No.  4,513,465;  April  30,  1985.  6  p,  9 
fig  Official  Gazette  of  the  United  States  Patent 
Office,  Vol  1053,  No  5,  p  1990,  April  30,  1985. 

Descriptors:  'Patents,  'Bridge  construction,  'Con- 
struction methods,  'Bridges,  'Concrete  construc- 
tion, Bridge  design,  Prestressed  concrete,  Rein- 
forced concrete,  Roads. 

A  stiffening  girder  for  a  stayed  cable  bridge  is 
formed  of  reinforcing  or  prestressed  concrete,  and 
comprises  a  multi-cell  box  elongated  in  the  long 
direction  of  the  bridge  and  closed  in  that  direction. 
A  system  supporting  the  box  includes  cables  in- 
clined in  the  elongated  direction  of  and  secured  to 
the  box.  The  cables  are  arranged  in  at  least  one 
upwardly  extending  support  plane  extending  in  the 
elongated  direction  of  and  upwardly  from  the  box. 
The  box  comprises  a  horizontally  extending  con- 
tinuous roadway  slab  forming  the  upper  part  of  the 
box  and  a  pair  of  opposite  edges  extending  in  the 
long  direction  of  the  box.  Webs  extend  downward- 
ly from  the  roadway  slab  in  the  long  direction  of 
the  box  and  extend  continuously  along  the  under- 
side of  the  roadway  slab.  The  structural  members 
forming  the  box-shaped  cross-section  extend  in  the 
long  direction  of  the  bridge  and  are  in  the  form  of 
plate  members,  which  in  the  transverse  cross-sec- 
tion of  the  bridge  form  a  truss-like  arrangement 
capable  of  accommodating  vertical  loads,  or  at 
least  a  certain  combination  of  loads  acting  at  the 
junction  points,  without  requiring  any  additional 
structural  elements  extending  in  the  transverse  di- 
rection of  the  bridge.  (Cremmins-AEPCO) 
W88-00769 


the  pontoon.  The  latter  slots  are  coextensive  with 
the  slot  in  a  tongue  of  another  unit  which  may  be 
enclosed  in  the  recess.  (Cremmins-AEPCO) 
W88-OO770 


TRANSPORTABLE  BRIDGE, 

Ministry  of  Defence,  London  (England). 

J.  P.  Fitzgerald-Smith. 

U.S.  Patent  No.  4,411,036;  October  25,  1983.  6  p,  3 

fig.  Official  Gazette  of  the  United  States  Patent 

Office,  Vol  1035,  No  4,  p  1386-1387,  October  25, 

1983. 

Descriptors:  'Patents,  'Bridge  construction, 
•Bridges,  'Construction  methods,  Transportation, 
Bridge  design. 

A  readily  transported  and  deployed  bridge  spans 
gaps  of  up  to  about  8  m.  The  bridge  has  a  contrac- 
tible  width  for  transportation  and  a  transporter/ 
launcher  vehicle  from  which  the  bridge  may  be 
rotatably  launched.  The  transportable  bridge  in- 
cludes two  substantially  parallel  trackway  girders 
each  having  a  decking  face,  a  ground  opposable 
face,  a  home  bank  end,  and  a  far  bank  ends.  The 
girders  are  laterally  spaced  apart  by  articulated 
decking  member  each  pivotally  attached  adjacent 
their  two  ends  to  the  two  girders  respectively  so  as 
to  be  foldable  in  a  direction  permitting  variation  of 
the  lateral  separation  of  the  two  girders.  The  ar- 
ticulated decking  members  may  be  two-part  and 
foldable  in  a  plane  parallel  with  the  decking  faces. 
The  members  together  provide  a  common  surface 
which  is  preferably  disposed  at  the  level  of  the 
decking  faces.  For  convenience  in  transit,  each 
girder  may  be  transversely  jointed  and  comprise 
two  girder  portions,  pivotally  interconnected  so  as 
to  permit  relative  rotation  of  the  portions  about  an 
axis  parallel  to  the  decking  face.  A  locking  system 
is  provided  for  securing  the  portions  in  longitudi- 
nal alignment  in  deployment.  (Cremmins-AEPCO) 
W88-00771 


FLOATING  HIGHWAY, 

S.  Deiana. 

U.S.  Patent  No.  4,487,151;  December  11,  1984.  11 
p,  13  fig,  1  ref.  Official  Gazette  of  the  United 
States  Patent  Office,  Vol  1049,  No  2,  p  588,  De- 
cember 11,  1984. 

Descriptors:  'Patents,  'Floats,  'Highways,  'Pon- 
toons, Transportation,  Barriers,  Wave  action, 
Bridges,  Bridge  design,  Construction  methods, 
Bridge  construction. 

A  floating  highway  comprised  of  a  generally  rec- 
tangular horizontal  pontoon  includes  a  system  for 
flotation  of  the  pontoon.  A  centrally  located  hori- 
zontal tongue  is  progressively  narrower  toward  its 
nose  extending  outwardly  from  a  short  side  of  the 
pontoon.  The  top  surface  of  the  tongue  is  an 
extension  of  the  top  surface  of  the  pontoon.  A 
recess  in  the  opposite  side  of  the  pontoon  has  a 
shape  for  enclosing  the  tongue  which  matches  the 
shape  of  the  tongue.  A  slot  extends  from  the  top 
surface  of  the  tongue  across  its  width,  and  a  pair  of 
in-line  slots  from  the  top  surface  of  the  pontoon 
extend  across  at  least  part  of  the  opposite  side  of 


FLOATING  BRIDGE, 

Porsche  (F.)  A.G.,  Stuttgart  (Germany,  F.R.). 
F.  Soffge,  and  H.  Weigele. 

U.S.  Patent  No.  4,297,759;  November  3,  1981.  8  p, 
8  fig.  Official  Gazette  of  the  United  States  Patent 
Office,  Vol  1012,  No  1,  p  11,  November  3,  1981. 

Descriptors:  'Patents,  'Bridges,  'Floats,  'Bridge 
construction,  'Construction  methods,  'Pontoons, 
•Bridge  design,  Transportation. 

A  buoyant  platoon  and  a  bridge  pivotably  disposed 
on  it  form  a  floating  bridge  unit.  A  lifting  and 
pivoting  device  disposed  in  retaining  elements  on 
the  pontoon  side  serves  to  pivot  the  bridge.  During 
off-loading,  the  bridges  are  first  received  in  a  rotat- 
able  fixing  device  and  then  firmly  joined  by  a 
coupling  device.  Bridges  which  are  disposed  more 
or  less  parallel  to  each  other  can  be  hung  at  the 
corners  using  the  fixing  device,  and  can  be  shifted 
by  the  pivoting  and  lifting  device  into  a  position 
for  frontal  connection.  The  lifting  and  pivoting 
device  includes  an  external  housing  braced  on  the 
pontoon,  and  a  pivot  mount  for  rotation  and  ad- 
justment of  height.  The  pivot  mount  has  retaining 
elements  for  connection  with  the  bridge  and  cen- 
trally disposed  lift  cylinder  braced  on  the  pontoon. 
The  cylinder  is  connected  with  a  pivot  drive, 
which  is  comprised  of  an  adjusting  cylinder  that 
engages  a  bracket  of  the  pivot  mount  or  of  the  lift 
cylinder  braced  on  the  housing.  (Cremmins- 
AEPCO) 
W88-00772 


A  pontoon  for  floating  bridges  and  ferries  consist* 
of  four  unfoldable  and  collapsible  floats.  A  tread- 
way  leads  into  at  least  one  of  the  outer  floats  and 
has  couplings  on  at  least  one  transverse  side  for 
articulation  to  the  outer  edge  of  the  inner  floats. 
The  treadway  is  constructed  as  a  ramp  part  which 
extends  over  approximately  the  entire  length  of  the 
outer  floats.  The  width  of  the  ramp  part  and  the 
couplings  to  it  and  to  the  inner  floats  are  arranged 
so  that  at  least  two  and  preferably  four  ramp  parts 
are  articulated  adjacent  to  each  other  and  to  the 
inner  floats  to  form  a  closed  ramp.  Ramps  can  be 
assembled  from  such  pontoons  by  removing  four 
ramp  from  each  one.  The  ramps  form  a  closed 
roadway  and  can  bridge  approximately  the  same 
distance  as  a  ramp.  The  individual  ramp  parts  can 
be  adapted  more  easily  to  irregular  bank  slopes 
than  a  rigid  ramp  section  can.  (Cremmins-AEPCO) 
W88-00773 


LONG-SPAN  BRIDGES, 

National  Maritime  Inst.,  Feltham  (England). 

J.  R.  Richardson. 

U.S.  Patent  No.  4,451,950;  June  5,  1984.  5  p,  3  fig, 

1  ref.  Official  Gazette  of  the  United  States  Patent 

Office,   Vol    1043,   No   1,   p    19  ,  June   5,    1984. 

Descriptors:  'Patents,  'Bridges,  'Bridge  construc- 
tion, 'Construction  methods,  'Bridge  design, 
Drag,  Resistance,  Wind  pressure,  Structural 
beams. 

Deck  instability  from  high  winds  is  reduced  in  a 
long-span  bridge  in  which  the  deck  is  supported  by 
a  span  with  some  freedom  to  twist  about  its  longi- 
tudinal axis.  The  bridge  is  composed  of  two  or 
more  parallel  spans  having  independently-support- 
ed decks;  each  pair  of  spans  is  transversely  spaced 
by  a  distance  greater  than  the  width  of  either  deck 
and  joined  at  intervals  along  their  length  by  stiff 
transverse  beams  which  couple  the  two  decks  so 
that  they  behave  in  torsion  as  a  single  substantially 
rigid  body.  The  transverse  beams  are  connected  at 
their  ends  to  the  decks  and  they  preferably  extend 
under  the  two  decks.  In  a  suspension  bridge  in 
which  each  deck  is  suspended  from  its  own  pair  of 
transversely-spaced  cables,  the  transverse  beams 
could  be  arranged  to  connect  all  four  cables.  The 
addition  of  diagonal  shear  bracing  between  the 
transverse  beams  greatly  increases  the  horizontal 
bending  stiffness  of  the  bridge  and  thus  improves 
the  resistance  to  drag  forces.  (Cremmins-AEPCO) 
W88-00774 


PONTOON  FOR  FLOATING  BRIDGES  AND 
FERRIES, 

Ingenieurbuero    Echtler    Kaiserslauten    G.m.b.H. 

(Germany,  F.R.). 

T.  Echtler. 

U.S.  Patent  No.  4,493,284;  January  15,  1985.  6  p,  5 

fig.  Official  Gazette  of  the  United  States  Patent 

Office,  Vol  1050,  No  3,  p  892,  January  15,  1985. 

Descriptors:  'Patents,  'Pontoons,  'Bridges,  'Fer- 
riers,  'Floats,  'Construction  methods,  Bridge  con- 
struction, Floating,  Transportation. 


METHOD  OF  ERECTING  A  CABLE  STAYED 
BRIDGE, 

Figg  and  Muller  Engineers,  Inc.,  Tallahassee,  FL. 
J.  M.  Muller. 

U.S.  Patent  No.  4,662,019;  May  5,  1987.  6  p,  6  fig. 
Official  Gazette  of  the  United  States  Patent  Office, 
Vol  1071,  No  1,  p  19,  May  5,  1987. 

Descriptors:  'Patents,  'Bridge  construction, 
'Bridges,  'Construction  methods,  'Bridge  design, 
Floats,  Abutments. 

Approach  spans  are  constructed  over  piers  from  a 
bridge  abutment  until  the  main  span  location  at 
which  a  cable  stayed  deck  bridge  section  is  to  be 
located  is  reached.  An  open  gap  is  left  in  one  of  the 
approach  spans  at  a  distance  from  the  end  of  the 
last  approach  span  greater  than  half  the  length  of 
the  cable  stayed  bridge  section  to  be  constructed 
and  a  bridge  pylon  is  temporarily  supported  below 
the  gap  and  extends  above  the  approach  spans  to 
the  normal  height  required.  The  approach  spans 
which  adjoin  opposite  sides  of  the  gap  are  em- 
ployed as  in  situ  work  surfaces,  as  equal  deck 
lengths  of  the  cable  stayed  bridge  section  are  as- 
sembled directly  on  the  work  surfaces,  and  the 
lengths  are  connected  together  by  a  mid-section 
overlying  the  gap.  As  the  equal  lengths  are  being 
assembled,  they  are  supported  from  the  pylon  with 
cable  stays  and  anchored  to  the  deck  lengths  at 
spaced  designated  locations.  The  completely  as- 
sembled cable  stayed  bridge  section  is  then  moved 
transversely  together  with  its  pylon  and  cable  stays 
as  a  unit,  away  from  and  clear  of  the  approach 
spans,  after  which  it  is  moved  as  a  unit  to  the  mam 
span  location  as  a  continuation  of  the  last  approach 
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span.  The  unit  is  then  permanently  supported  by  its 
pylon    at    the    main    span    location.    (Cremmins- 
AEPCO) 
W88-00775 


RESULTS  OF  THE  CURRANT  CREEK  PIPE- 
LINE LMPACT  LOADING  STUDY,  CENTRAL 
UTAH  PROJECT, 

Bureau  of  Reclamation,  Denver,  CO.  Engineering 

and  Research  Center. 

M.  C.  Gemperline. 

Available  from  the  National  Technical  Information 

Service,    Springfield,    VA    22161.    Report    REC- 

ERC-83-16,  August  1984.  86  p,  26  fig,  1  tab,  11  ref, 

4  append. 

Descriptors:  *Dam  construction,  'Load  distribu- 
tion, •Pressure  distribution,  *Structural  engineer- 
ing, *Central  Utah  Project,  Pipelines,  Dams,  Con- 
struction, Design  criteria,  Soil  types,  Soil  density, 
Utah. 

The  purpose  of  the  Impact  Loading  Study,  which 
was  conducted  at  the  Red  Fleet  Dam  construction 
site  near  Vernal,  Utah,  was  to  measure  pressures 
exerted  on  a  buried  structure  by  scrapers,  and  use 
those  pressures  to  compute  impact  factors.  The 
study  consisted  of  measuring  pressures  and  com- 
puting impact  factors  for  loaded  construction 
equipment  (scrapers)  crossing  a  buried,  instrument- 
ed concrete  slab.  Impact  factors  were  determined 
experimentally  under  several  conditions  which 
could  occur  during  construction  operations.  The 
two  factors  found  to  be  most  significant  to  comput- 
ed impact  factors  were  roughness  of  the  ground 
surface  and  scraper  speed.  Factors  found  to  have 
little  influence  on  the  computed  impact  factors 
were  depth  of  soil  covering  the  concrete  slab  and 
soil  type.  As  expected,  the  measured  pressure  in- 
creased as  the  depth  of  cover  decreased.  Comput- 
ed impact  factors  ranged  from  1  to  3.  The  study 
results  also  imply  that  under  certain  conditions 
impact  factors  larger  than  3  are  possible.  The 
measurement  of  large  impact  factors,  under  condi- 
tions not  uncommon  to  construction  sites,  dictates 
that  controls  be  placed  on  design  and  construction 
practices  for  structures  buried  near  the  ground 
surface.  (Author's  abstract)' 
W88-00778 


CAPE  PROVINCIAL  ROADS  DEVELOPMENT: 
CULVERTS:  SELECTED  PROBLEM  AREAS, 

Cape     Provincial     Administration,     Rondelbosch 

(South  Africa). 

E.  M.  Villiers. 

(1984).  142  p,  70  fig,  13  tab,  25  ref. 

Descriptors:  'Culverts,  *Conduits,  Surface  drain- 
age, Hydraulic  design,  Causeway,  Bridge  construc- 
tion, Construction,  South  Africa,  Foreign  con- 
struction, Construction  methods. 

Because  of  the  larger  numbers  of  culverts  in  road 
drainage  systems,  and  the  high  cost  of  their  mainte- 
nance, it  is  important  that  their  construction  follow 
designs  that  maximize  their  efficiency.  This  paper 
addresses  selected  problems  areas  related  to  closed 
conduits  (culverts)  used  in  the  disposal  of  surface 
water.  The  following  aspects  associated  with 
closed  conduits  are  covered:  hydraulic  design  cri- 
teria, design  approach  to  headwater  selection, 
impact  of  excessively  high  afflux,  design  approach 
to  buoyancy,  design  approach  to  culvert  inlet  and 
outlet  transitions,  design  approach  for  dual  struc- 
tures, causeways,  and  design  principles  and  plan- 
ning of  protection  works.  (Halterman-PTT) 
W88-O0792 


CENTRIFUGAL  MODEL  TEST  FOR  ULTI- 
MATE BEARING  CAPACITY  OF  FOOTINGS 
ON  STEEP  SLOPES  IN  COHESIONLESS  SOIL, 

Bureau  of  Reclamation,  Denver,  CO.  Engineering 

and  Research  Center. 

WRftPrUnary   bibll°graPmc   entry   see   Field   8D. 


CONDITION    OF    CORPS    of    engineers 
CTVTL  WORKS  CONCRETE  STRUCTURES, 

Army  Engineer  Waterways  Experiment  Station, 


Vicksburg,  MS.  Structures  Lab. 

For  primary  bibliographic  entry  see  Field  8F. 

W88-00825 


BUCK  ISLAND  REACH,  MISSISSIPPI  RIVER- 
HYDRAULIC  MODEL  INVESTIGATION, 

Army  Engineer  Waterways  Experiment  Station, 

Vicksburg,  MS.  Hydraulics  Lab. 

C.  R.  Nickles,  T.  J.  Pokrefke,  and  J.  E.  Glover. 

Available  from  the  National  Technical  Information 

Service,  Springfield,  VA  22161.  Technical  Report 

HL-85-2,    March    1985.    Final    Report.    53   p,    32 

plates. 

Descriptors:  'Mississippi  River,  *Dikes,  'Hydrau- 
lic models,  Navigation,  Dredging,  Channels, 
Basket  bar  dikes,  Spur  dikes,  Vane  dikes,  Model 
studies,  Channel  improvement. 

A  flood  of  the  Mississippi  River  in  1973,  resulted  in 
an  altered  channel  configuration  between  Mem- 
phis, Tennessee  and  Helena,  Arkansas.  To  predict 
the  effectiveness  of  a  proposed  dike  system  in 
realigning  the  channel,  a  model  study  was  under- 
taken. A  movable-bed  model  reproducing  approxi- 
mately 12.5  miles  of  the  Mississippi  River  was  used 
to  developed  plans  that  would  improve  and  stabi- 
lize the  altered  reach  of  the  river.  The  results  of 
model  manipulations  indicated  that  the  original 
channel  alignment  could  be  restored  by  rebuilding 
damaged  dikes  at  Buck  Island  and  performing  lim- 
ited dredging.  Several  other  dikes  in  the  region 
would  help  maintain  low  flow  channel  conditions. 
(Halterman-PTT) 
W88-00827 


REAERATION  TESTS,  ENID  LAKE  OUTLET 
WORKS, 

Army  Engineer  Waterways  Experiment  Station, 

Vicksburg,  MS.  Hydraulics  Lab. 

For   primary   bibliographic   entry   see   Field   5G. 

W88-00844 


REAERATION  AT  NAVIGATION  LOCKS, 

Army  Engineer  Waterways  Experiment  Station, 

Vicksburg,  MS.  Hydraulics  Lab. 

S.  C.  Wilhelms. 

Available  from  the  National  Technical  Information 

Service,  Springfield,  VA  22161.  Technical  Report 

E-85-1,  January  1985.  Final  Report.  31  p,  17  fig,  1 

tab. 

Descriptors:  'Dissolved  oxygen,  'Locks,  'Nitro- 
gen, 'Aeration,  'Oxygen  transfer,  Water  quality, 
Conduits,  Oxygenation,  Navigable  rivers,  Hydrau- 
lic gates,  Oxygen  uptake,  Navigation. 

Gas  transfer  at  several  Corps  of  Engineers  naviga- 
tion locks  was  evaluated  relative  to  effects  on 
downstream  dissolved  oxygen  and  nitrogen  con- 
centrations. In-lock  measurements  indicated  that 
very  little  oxygen  uptake  occurred  during  lock 
filling.  Measurements  of  dissolved  oxygen  in  the 
release  water  indicated  that,  in  general,  lock  re- 
leases improve  or  maintain  existing  downstream 
water  quality.  At  some  locks  where  the  down- 
stream bulkhead  slots  were  open  to  the  atmos- 
phere, significant  air  entrainment  occurred  down- 
stream of  the  emptying  valve  during  releases.  The 
air  and  water  mixture  and  hydraulic  conditions  in 
the  downstream  release  conduits  caused  significant 
oxygen  uptake  and  even  oxygen  supersaturation. 
Simultaneously,  nitrogen  supersaturation  occurred 
but  at  levels  that  did  not  appear  to  be  detrimental 
to  aquatic  biota.  (Author's  abstract) 
W88-00846 


REVIEW  OF  ENVIRONMENTAL  CONSE- 
QUENCES OF  WATERWAY  DESIGN  AND 
CONSTRUCTION  PRACTICES  AS  OF  1979, 

Vanderbilt  Univ.,  Nashville,  TN.  Dept.  of  Envi- 
ronmental and  Water  Resources  Engineering. 
For   primary   bibliographic   entry   see   Field   6G. 
W88-00886 


Hydraulics — Group  8B 
8B.  Hydraulics 


CERTAIN  EFFECTS  OF  FLOW  AERATION  IN 
SPILLWAYS, 

For  primary  bibliographic  entry  see  Field  8A. 
W88-0OO53 


CONFIGURATION  OF  THE  PORTALS  OF 
PRESSURE  SPILLWAYS  WITH  GATE  CHAM- 
BERS, 

S.  Okunyavichyus,  and  A.  Rimkus. 
Hydrotechnical  Construction  HYCOAR,  Vol.  20, 
No.  11,  p  641-646,  May  1987.  3  fig,  1  tab,  9  ref. 
Translated  from  Gidrotekhnicheskoe  Stroitel'stvo, 
No.  11,  p  22-25.  November  1986. 

Descriptors:  'Intakes,  'Intake  gates,  'Spillways, 
'Cavitation,  'Flow  velocity,  'Computers,  'Pres- 
sure distribution,  Flow  characteristics,  Hydraulic 
design,  Pressure  conduits,  Computer  programs, 
Hydraulic  geometry,  Mathematical  analysis, 
Closed-conduit  flow,  Design  criteria. 

Proper  design  of  the  portals  of  pressure  spillways 
can  reduce  cavitation.  The  following  factors  must 
be  considered:  effect  of  the  shape  of  the  portal  on 
its  size  and  on  the  distribution  of  velocities  and 
pressure  over  its  contour,  decrease  of  pressure 
behind  asperities  of  the  portal,  boundary-layer  for- 
mation, three-dimensionality  of  the  flow  in  the 
inlet  section,  and  convenience  of  fabrication.  For 
portals  with  gate  chambers,  calculations  performed 
on  a  computer  produced  a  configuration  which 
accounted  for  three-dimensionality  as  well  as  the 
other  factors.  Calculated  pressure  reduction  coeffi- 
cients are  less  than  in  the  case  of  two-dimensional 
flow.  Individual  calculations  using  computer  pro- 
grams are  necessary  to  develop  the  corresponding 
design  values  in  each  particular  case.  The  method 
allows  selection  of  portal  shape  without  an  experi- 
mental check.  (Airone-PTT) 
W88-OO054 


INVESTIGATION    OF   SAND    RIDGES    IN    A 
LABORATORY  CHANNEL  FLOW, 

For  primary  bibliographic  entry  see  Field  2J. 
W88-0OO55 


METHOD  AND  APPARATUS  FOR  PREVENT- 
ING FOREIGN  OBJECTS  FROM  ENTERING 
INTO  DOCKING  BASINS, 

Valmet  Oy,  Helsinki  (Finland). 

For  primary  bibliographic  entry  see  Field  8A. 

W88-00519 


CONTROL  METHOD  FOR  OPEN  CHANNEL, 

Hitachi  Ltd.,  Tokyo  (Japan). 

For  primary  bibliographic  entry  see  Field  4A. 

W88-00591 


METHOD  AND  APPARATUS  FOR  CONTROL- 
LING PRESSURE  AND  FLOW  IN  WATER  DIS- 
TRIBUTION NETWORKS, 

Hitachi  Control  Systems,  Inc.,  Tokyo  (Japan). 
For  primary  bibliographic  entry  see  Field  5F. 
W88-00597 


CAPE  PROVINCIAL  ROADS  DEVELOPMENT: 
CULVERTS:  SELECTED  PROBLEM  AREAS, 

Cape     Provincial     Administration,     Rondelbosch 

(South  Africa). 

For  primary  bibliographic  entry  see  Field  8A. 

W88-00792 


IMPACT  OF  PROPOSED  RUNWAY  EXTEN- 
SION AT  LITTLE  ROCK  MUNICIPAL  AIR- 
PORT ON  WATER-SURFACE  ELEVATIONS 
AND  NAVIGATION  CONDITIONS  IN  ARKAN- 
SAS RIVER, 

Army  Engineer  Waterways  Experiment   Station, 
Vicksburg,  MS.  Hydraulics  Lab. 
For  primary  bibliographic  entry  see  Field  4C. 
W88-00818 
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Group  8B — Hydraulics 

EFFECTS  OF  DEPTH  ON  DREDGING  FRE- 
QUENCY, REPORT  3:  EVALUATION  OF  AD- 
VANCE MAINTENANCE  PROJECTS, 

Army  Engineer  Waterways  Experiment  Station, 
Vicksburg,  MS.  Hydraulics  Lab. 
R.  C.  Berger,  and  J.  A.  Boyd. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  ADA-156635. 
Price  codes:  A03  in  paper  copy,  A01  in  microfiche. 
Technical  Report  H-78-5,  April  1985.  Report  3  of 
a  Series.  43  p,  12  fig,  15  tab,  8  ref. 

Descriptors:  'Channels,  *  Hydraulic  engineering, 
•Dredging,  Sediment  control,  Navigation,  Catch- 
ment areas,  Shipyard  River,  South  Carolina,  Coos 
Bay,  Oregon,  Columbia  River,  Washington. 

Overall  costs  of  maintaining  authorized  or  required 
project  depths  in  the  navigation  channels  and  har- 
bors of  the  United  States  by  dredging  have  in- 
creased dramatically  during  the  last  decade.  To 
reduce  costs  of  dredging  by  extending  the  interval 
between  maintenance  dredging  operations— and  to 
provide  full  project  dimensions  for  a  greater  period 
of  time— advance  maintenance  is  performed  at  crit- 
ical shoaling  areas  of  many  navigation  projects. 
Advance  maintenance  is  dredging  done  beyond  the 
existing  authorized  depth  of  a  project  to  provide  a 
predetermined  amount  of  catchment  capacity 
below  design  depth.  It  is  exclusive  of  the  allowable 
dredging  tolerance  (usually  1  to  2  ft)  common  to 
most  dredging  operations  which  compensates  for 
inaccuracies  inherent  to  the  practice.  The  effec- 
tiveness of  advance  maintenance  dredging  was 
studied  in  six  selected  navigation  channel  seg- 
ments: Shipyard  River,  S.  C,  Coos  Bay,  Oreg. 
(miles  0  to  1  and  12  to  15),  and  three  reaches  of  the 
Columbia  River,  Oreg.  -Wash.,  between  miles  73 
and  84.  Shoaling  rates  and  distributions  and  dredg- 
ing frequencies  resulting  from  maintenance  oper- 
ations on  these  projects,  which  included  advance 
maintenance,  were  compared  with  data  from 
projects  not  using  advance  maintenance.  Results 
indicated  that  advance  maintenance  was  beneficial 
in  some,  but  not  in  all,  cases  and  that  it  should  be 
evaluated  on  a  case-by-case  basis.  (Author's  ab- 
stract) 
W88-00822 


flood  tide  so  as  to  allow  safe  tanker  docking  into 
the  Long  Wharf.  The  containership  tests  show  that 
it  is  reasonably  safe  to  maneuver  around  the  point 
and  line  up  with  the  Richmond  Harbor  entrance 
channel  on  flood  tide.  Ebb  tide  conditions  require 
very  careful  control  of  ship  speed  and  position  to 
execute  a  safe  turn  in  the  maneuvering  area  when 
piloting  the  810-ft  containership.  The  638-ft  con- 
tainership was  much  easier  to  maneuver  around 
the  point.  (Geiger-PTT) 
W88-00823 


BUCK  ISLAND  REACH,  MISSISSIPPI  RIVER: 
HYDRAULIC  MODEL  INVESTIGATION, 

Army  Engineer  Waterways  Experiment  Station, 

Vicksburg,  MS.  Hydraulics  Lab. 

For  primary  bibliographic  entry  see  Field  8A. 

W88-0O827 


NORFOLK  HARBOR  AND  CHANNELS  DEEP- 
ENING STUDY;  REPORT  2:  SEDIMENTATION 
INVESTIGATION,  CHESAPEAKE  BAY  HY- 
DRAULIC MODEL  INVESTIGATION, 

Army  Engineer  Waterways  Experiment  Station, 

Vicksburg,  MS.  Hydraulics  Lab. 

For  primary  bibliographic  entry  see  Field  2L. 

W88-00828 


SHIP  SIMULATION  STUDY  OF  JOHN  F. 
BALDWIN  (PHASE  II)  NAVIGATION  CHAN- 
NEL, SAN   FRANCISCO  BAY,  CALIFORNIA, 

Army  Engineer  Waterways  Experiment  Station, 
Vicksburg,  MS.  Hydraulics  Lab. 
C.  Huval,  B.  Comes,  and  R.  T.  Garner. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  V A  22161,  as  ADA- 157076. 
Price  codes:  A06  in  paper  copy,  A01  in  microfiche. 
Technical  Report  HL-85-4,  June  1985.  Final 
Report.  1 19  p,  25  fig,  5  tab,  append. 

Descriptors:  'Channel  improvement,  'Simulation 
analysis,  'Channel  morphology,  'Navigation, 
•Model  studies,  'California,  'San  Francisco  Bay, 
Models,  Ships,  Oil  tankers,  Deltas,  Design  criteria, 
Project  planning,  Bays,  Harbors,  Hydraulic 
models. 

The  WES  Research  Ship  Simulator  was  used  to 
evaluate  the  design  of  Phase  II  of  the  John  F. 
Baldwin  Ship  Channel  and  to  study  the  impact  of 
the  deepened  channel  on  the  navigability  of  large 
tankers  inbound  to  the  Long  Wharf  docking  facili- 
ty near  Richmond  Harbor.  A  reconnaissance  trip 
was  made  to  observe  ship  and  pilot  operations  and 
record  the  inbound  trip  into  the  Long  Wharf  ma- 
neuvering area  on  a  typical  tanker  presently  using 
the  channel.  Channel  geometry,  overbank  depths, 
and  visual  scene  were  then  developed  for  the  simu- 
lator using  maps  and  photographs  of  the  project 
area.  Special  tests  were  conducted  on  the  San 
Francisco  Bay-Delta  Model  to  gather  realistic  tidal 
current  data  for  input  into  the  ship  simulator.  Both 
flood  and  ebb  current  conditions  were  simulated. 
In  addition  to  ship  track  plots,  several  other  criti- 
cal parameters  were  plotted  and  studied.  Results 
showed  that  it  is  very  important  to  reduce  tanker 
speed  in  Southampton  Channel  for  inbound  transits 
to  about  5  knots  before  starting  the  large  right  turn 
into  the  maneuvering  area.  Acceptable  docking 
postures  can  be  achieved  for  both  existing  and 
proposed  channel  conditions  under  both  ebb  and 


REVIEW  OF  NUMERICAL  RESERVOIR  HY- 
DRODYNAMIC  MODELING, 

Army  Engineer  Waterways  Experiment  Station, 

Vicksburg,  MS.  Hydraulics  Lab. 

For  primary  bibliographic  entry  see  Field  2H. 

W88-00842 

GENERAL  SPILLWAY  INVESTIGATION:  HY- 
DRAULIC MODEL  INVESTIGATION, 

Army  Engineer  Waterways  Experiment  Station, 
Vicksburg,  MS.  Hydraulics  Lab. 
S.  T.  Maynord.  .     , 

Technical  Report  HL-85-1,  March  1985.  Final 
Report.   63   p,    10  fig,   8   tab,   24  plates,   37   ref. 

Descriptors:  'Spillway  crests,  'Spillway  design 
and  construction,  'Spillway  crest  shape,  Hydraulic 
design  criteria,  Crest  pressure,  Discharge  coeffi- 
cient, Crest  length,  Pier  contraction  coefficient, 
Hydraulic  profiles,  Spillway  crest  slope,  Flow 
characteristics,  Flow  discharge. 

Previous  criteria  for  shaping  crests  of  spillways 
have  a  surface  discontinuity  at  the  intersection  of 
the  curved  portion  of  the  crest  and  the  upstream 
face  of  the  crest.  This  condition  results  in  low 
pressures  just  downstream  of  the  discontinuity. 
This  work  was  conducted  to  develop  a  design 
procedure  for  shaping  spillway  crests  that  elimi- 
nates the  surface  discontinuity  and  that  is  applica- 
ble to  a  wide  range  of  approach  velocities  and 
upstream  face  slopes.  The  two  primary  design  type 
models  that  were  tested  were  controlled  crests 
having  piers  the  affect  flow  and  uncontrolled 
crests  with  no  piers.  Discharge  coefficients,  crest 
pressure,  water  surface  profiles,  and  pier  contrac- 
tion coefficients  were  assessed  for  a  wide  range  of 
design  conditions.  Results  indicated  that  pier  coef- 
ficients should  be  used  with  caution  because  the 
angle  of  flow  approaching  the  spillway  has  a  sig- 
nificant bearing  in  pier  coefficients.  Furthermore, 
pressures  on  the  uncontrolled  crests  are  close  to 
atmospheric  when  the  ratio  of  the  energy  head  on 
crest  to  the  design  energy  head  on  crest  is  equal  to 
one.  These  test  results  provide  data  on  conditions 
under  which  previously  proposed  designs  can  be 
used.  (Halterman-PTT) 
W88-00850 

NEWBURYPORT  HARBOR,  MASSACHU- 
SETTS, REPORT  2:  DESIGN  FOR  HYDRO- 
DYNAMICS, SALINITY,  AND  SEDIMENTA- 
TION; HYDRAULIC  MODEL  INVESTIGA- 
TION, 

Army   Engineer  Waterways  Experiment  Station, 
Vicksburg,  MS.  Hydraulics  Lab. 
N.  J.  Brogdon,  and  D.  M.  White. 
Technical  Report  HL-79-1,  March  1985.  Report  2 
of  a  Series.  554  p,  44  fig,  4  tab,  62  photos,  367 
plates. 


Descriptors:  'Hydraulic  engineering,  'Shoals, 
•Scour,  'Newburyport  Harbor,  *  Massachusetts, 
Hydraulic  models,  Model  studies,  Sedimentation, 
Tides,  Hydrodynamics,  Salinity,  Water  currents, 
Flushing,  Jetties,  Breakwaters,  Channels 

A  fixed-bed  model  of  the  Newburyport  Harbor 
and  contiguous  Merrimack  River  and  Atlantic 
Ocean  was  used  to  study  the  effects  of  proposed 
improvement  plans  on  existing  hydraulic,  salinity, 
flushing,  and  entrance  shoaling  and  scouring  con- 
ditions. Six  plans  were  tested,  using  measurements 
of  tidal  heights,  current  velocities,  salinities,  sur- 
face current  patterns,  dye  dispersion,  and  shoaling 
and  scouring  for  base  and  proposed  improvement 
conditions.  None  of  the  six  plans  would  cause 
significant  overall  effects  on  tidal  heights,  salinities, 
or  dye  dispersion.  However,  very  significant 
changes  were  noted  in  current  patterns  and  magni- 
tudes and  in  shoaling  and  scour  in  the  entrance 
area  and  on  the  outer  bar.  None  of  the  six  plans 
had  any  significant  effect  on  shoaling  and  scour 
rates  or  patterns  along  the  beaches  and  offshore 
areas.  All  plans  produced  a  general  but  small  in- 
crease in  shoaling  along  the  eastern  half  of  the 
north  shoreline  of  Plum  Island.  Plans  including  the 
curved  extension  of  the  north  jetty  would  cause 
increased  shoaling  over  the  inner  bar  and  seaward 
end  of  the  channel  so  that  gains  in  the  outer  bar 
channel  would  be  offset.  (Cassar-PTT) 
W88-00855 


EROSION  CONTROL  OF  SCOUR  DURING 
CONSTRUCTION;  REPORT  8:  SUMMARY 
REPORT, 

Coastal  Engineering  Research  Center,  Vicksburg, 

MS. 

L.  Z.  Hales. 

Available  from  the  National  Technical  Information 

Service,  Springfield,  VA  22161,  as  ADA-153808. 

Price  codes:  Al  1  in  paper  copy,  A01  in  microfiche. 

Technical  Report  HL-80-3,  January  1985.  Report  8 

of  a  Series.  226  p,  92  fig,  6  tab,  10  ref,  append. 

Descriptors:  'Hydraulic  models,  'Scour,  'Erosion 
control,  'Wave  action,  'Tidal  currents,  Models, 
Model  studies,  Simulation  analysis,  Erosion,  Coast- 
al engineering,  Water  currents,  Numerical  analysis. 

Analytical  and  laboratory  experimental  studies 
were  carried  out  to  develop  techniques  and  knowl- 
edge for  estimating  resulting  wave  characteristics 
and  wave-induced  current  fields  in  the  vicinity  of 
major  coastal  structures  that  are  subject  to  scour 
during  construction.  Analytical  developments 
were  verified  by  precise  experimental  studies  of 
shore-connected  breakwaters.  Underlayer  stability 
studies  were  conducted  to  estimate  the  size  of 
stone  comprising  the  foundation  bedding  material 
which  would  remain  stable  under  various  wave 
conditions.  A  two-dimensional  finite  element  nu- 
merical simulation  model  (FINITE)  was  devel- 
oped that  calculates  wave  heights  under  combined 
refraction  and  diffraction  for  both  long  and  short 
waves  approaching  structures  from  any  arbitrary 
direction.  The  wave  equation  solved  governs  the 
propagation  of  periodic,  small  amplitude  surface 
gravity  waves  over  a  variable  depth  seabed.  A 
computational  scheme  solves  large  practical  prob- 
lems A  generalized  wave-induced  current  numeri- 
cal model  (CURRENT)  estimates  the  magnitude 
of  longshore  currents  and  nearshore  circulations  m 
the  vicinity  of  structures.  This  model  was  success- 
fully applied  to  a  complex  actual  prototype  field 
situation  with  reasonable  results.  (Geiger-PTT) 
W88-00856 

LAKE  PONTCHARTRAIN  AND  VICINITY 
HURRICANE  PROTECTION  PLAN,  REPORT 
2  PHYSICAL  AND  NUMERICAL  MODEL  IN- 
VESTIGATION OF  CONTROL  STRUCTURES 
AND  THE  SEABROOK  LOCK;  HYDRAULIC 
AND  MATHEMATICAL  MODEL  INVESTIGA 
TION,  _     . 

Army  Engineer  Waterways  Experiment  Station 
Vicksburg,  MS.  Hydraulics  Lab. 
H.  L.  Butler,  R.  C  Berger,  L.  L.  Daggett,  and  T. 
F.  Berninghausen. 

Available  from  the  National  Technical  Informatioi 
Service,  Springfield,  VA  22161.  Technical  Repor 
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HL-82-2,  June  1982.  Report  2  of  a  Series.  182  p,  66 
fig.  38  tab,  32  photos,  6  plates,  6  ref. 

Descriptors:  'Hydraulics,  *Flood  protection, 
•Hurricanes,  'Louisiana,  'Model  studies,  Hydrau- 
lic models,  Lake  Pontchartrain,  Rigolets,  Chef 
Menteur  Pass,  Canals,  Finite  difference  models, 
Mathematical  models,  Tidal  prism,  Inner  Harbor 
Navigation  Canal. 

The  effects  of  the  Lake  Pontchartrain  hurricane 
protection  plan  on  the  tidal  prism  and  circulation 
in  the  lake,  hurricane  surge  levels,  and  water  qual- 
ity were  studied  with  a  hydraulic  model,  concen- 
trating on  three  major  arteries  leading  into  the 
lake;  the  Rigolets,  Chef  Menteur  Pass,  and  the 
Inner  Harbor  Navigation  Canal.  Experimental  data 
obtained  from  the  model  included  water  surface 
elevations  for  a  range  of  flow  rates  and  surface 
current  patterns  near  the  structures.  Manning's  n 
coefficients  were  determined  for  each  structure. 
Computational  grid  sectional  models  were  devel- 
oped, calibrated  to  define  structure  representation 
in  each  sectional  model,  and  tested  for  various 
conditions  simulated  in  the  corresponding  physical 
model.  Fine-scale  numerical  models  were  also  con- 
structed and  tested.  (Cassar-PTT) 
W88-00857 


REVERIFICATION  OF  THE  CHESAPEAKE 
BAY  MODEL;  CHESAPEAKE  BAY  HYDRAU- 
LIC MODEL  INVESTIGATION, 

Army  Engineer  Waterways  Experiment  Station, 

Vicksburg,  MS.  Hydraulics  Lab. 

For  primary  bibliographic  entry  see  Field  2L. 

W88-0O862 


HYDRAULIC  MODELLING, 

Memorial  Univ.  of  Newfoundland,  St.  John's. 
For  primary  bibliographic  entry  see  Field  2A. 
W88-00882 
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USE  OF  MICROCOMPUTERS  FOR  LABORA- 
TORY INVESTIGATIONS  OF  TURBINE-GEN- 
ERATOR UNITS, 

V.  I.  Vissarionov,  S.  G.  Belyaev,  and  A.  I. 
Puzanov. 

Hydrotechnical  Construction  HYCOAR,  Vol.  20, 
No.  11,  p  624-628,  May  1987.  3  fig,  6  ref.  Translat- 
ed from  Gidrotekhnicheskoe  Stroitel'stvo,  No.  11, 
pi  1-1 3,  November  1986. 

Descriptors:  'Computers,  'Microcomputers, 
'Data  acquisition,  'Automation,  'Turbines,  'Vi- 
bration, Hydroelectric  powerplants,  Hydraulic 
design,  Fluctuations,  Reinforced  concrete,  Pump- 
ing plants,  Flow  characteristics,  Data  processing. 

A  microcomputer-based  MCC  (measuring-comput- 
ing complex)  was  developed  which  makes  it  possi- 
ble directly  during  a  physical  experiment  to  obtain 
estimates  of  the  st?'-stical  characteristics  of  pres- 
sure fluctuation  processes  in  the  waterway  of  tur- 
bine-generator unit  blocks.  It  was  tested  while 
conducting  hydrodynamic  investigations  of  the 
block  of  a  pumping  station  with  a  vertical  unit. 
The  range  of  investigated  pressures  was  from  0.001 
to  2.0  MPa.  A  block  diagram  of  the  MCC  is 
included.  The  microcomputer-based  MCC  can  be 
used  for  vibration  and  hydrodynamic  investiga- 
tions of  hydraulic  structures.  (Airone-PTT) 
W88-OO051 


EXPERIMENTAL  INVESTIGATIONS  OF  OR- 
THOGONAL UNITS  FOR  USING  THE 
ENERGY  OF  FLOWS, 

V.  M.  Lyatkher,  I.I.  Ivanov,  and  S.  I.  Skosareva. 
Hydrotechnical  Construction  HYCOAR,  Vol.  20, 
No.  11,  p  652-658,  May  1987.  6  fig,  2  tab,  5  ref. 
Translated  from  Gidrotekhnicheskoe  Stroitel'stvo, 
No.  11,  p  33-37,  November  1986. 

Descriptors:  'Rotors,  'Impellers,  'Hydroelectric 
power,  Turbines,  Hydraulic  design,  Water  cur- 
rents, Tidal  energy,  Hydrodynamics. 


Laboratory  investigations  of  model  rotor-type  im- 
pellers were  conducted  in  a  hydraulic  flume  (free- 
flow) at  water  flow  velocities  of  1-1.2  m/sec, 
Reynolds  numbers  up  to  150,000,  and  Froude  num- 
bers considerably  less  than  1.0.  The  two-bladed, 
two-level  units  of  the  VTT  type  (blade  height  0.8- 
1.0D,  chord  length  of  airfoil  section  0.1 25D, 
degree  of  solidity  0.25  with  an  internal  shaft  d  < 
or  =  0.1D,  profiled  cross-bars,  working  blades  and 
cross-bars  connected  into  a  frame  construction), 
and  the  two-bladed,  one-level  units  of  VB  type 
(cantilever  attachment  of  the  blade  with  a  height 
>  or  =  5b  and  chord  a"-oximately  0.1D  and 
without  internal  shaft)  have  the  best  power  charac- 
teristics. The  power  use  coefficient  for  such  rotors 
reaches  50-60%  at  a  speed  ratio  of  2.8-3.2.  The 
optimum  solidity  of  the  swept  area  of  the  rotor  (ib/ 
D)  is  20-30%.  Examination  of  rotors  in  small  hy- 
droelectric station  projects  as  well  as  in  other 
hydropower  projects  is  an  effective  way  to  obtain 
such  data.  (Airone-PTT) 
W88-00056 


TURBINE  PERFORMANCE  TEST,  UNIT  G24: 

GRAND    COULEE    DAM;    GRAND    COULEE 

THIRD    POWERPLANT    COLUMBIA    BASIN 

PROJECT:  FLOW  MEASUREMENT  BY  THE 

PRESSURE-TIME  METHOD. 

Water  and  Power  Resources  Service,  Denver,  CO. 

Engineering  and  Research  Center. 

Report  No.  HM-25,  December  1984.  59  p,  6  fig,  12 

tab,  9  append. 

Descriptors:  'Hydraulic  machinery,  'Turbines, 
'Electrical  equipment,  Grand  Coulee  Dam,  Wash- 
ington, Performance  evaluation,  Powerplants, 
Electric  powerplants,  Francis  turbines,  Efficiency, 
Generators. 

A  performance  test  was  conducted  on  the  vertical- 
shaft,  Francis-type  turbine  (Unit  G24)  in  the  Third 
Powerplant  at  Grand  Coulee  Dam,  Washington, 
on  June  7-9,  1983.  Maximum  efficiency  was 
94.06%  at  an  adjusted  discharge  of  29,589  cu  ft/sec 
at  a  net  head  of  305  ft  for  an  adjusted  turbine 
output  of  960,000  horsepower.  This  exceeded  the 
design  efficiency  of  92.89%  by  0.36%.  (Cassar- 
PTT) 
W88-00470 


OFFSHORE  INTAKE  STRUCTURE, 

For  primary  bibliographic  entry  see  Field  8A. 
W88-00499 


BILGE  SYSTEM, 

Texas  Oil  Spill  Control,  Inc.,  Conroe. 

For   primary   bibliographic   entry   see   Field   5G 

W88-00513 


FLEXIBLE  RETRACTABLE  COLD  WATER 
PIPE  FOR  AN  OCEAN  THERMAL  ENERGY 
CONVERSION  SYSTEM, 

Lockheed  Missiles  and  Space  Co.,  Inc.,  Sunnyvale, 

CA. 

For  primary  bibliographic  entry  see  Field  8 A. 

W88-00517 


COMBUSTION  POWERED  WAVE  GENERA- 
TOR, 

D.  Bastenhof. 

U.S.  Patent  No.4,5 15,500;  May  7,  1985.  5  p,  4  fig. 
Official  Gazette  of  the  United  States  Patent  Office, 
Vol  1054,  No  1,  p  229,  May  7,  1985. 

Descriptors:  'Patents,  'Wave  generators,  'Swim- 
ming pools,  'Wave  action,  'Electrical  equipment, 
'Recreation,  Caissons,  Pneumatic  equipment,  Pres- 
sure distribution,  Heating. 

Artificial  waves  for  use  in  swimming  pools  are 
generated  by  displacing  water  directly  through  a 
combustion  process.  A  mixture  of  gas  and  air  is 
injected  into  the  space  above  the  water  level  of 
enclosed  chambers  within  a  caisson.  The  combus- 
tive  mixture  within  each  chamber  is  selectively 
ignited  to  produce  a  desired  wave  condition  to 
propagate  over  the  pool  surface.  The  wave  param- 
eters are  controlled  by  the  amount  of  water  dis- 
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placed  per  unit  time,  the  choice  of  fuel,  and  the 
extent  and  velocity  of  combustion.  The  combus- 
tion process  can  be  controlled  sufficiently  to  main- 
tain a  clean  and  complete  combustion  such  that  the 
combustion  products  do  not  pollute  the  water.  In 
addition,  the  wave-generating  system  requires  no 
additional  floor  space,  and  is  easy  to  control  to 
produce  the  desired  wave.  Also,  the  chambers  may 
be  of  smaller  dimension,  to  produce  a  more  silent 
operation  than  conventional  pneumatic  wave  gen- 
erators. The  heat  from  the  combustion  process  can 
be  utilized  for  heating  of  the  surrounding  environ- 
ment. (Cremmins-AEPCO) 
W88-00589 


FLOW  DIVIDER  FOR  DISTRIBUTION  SYS- 
TEMS, 

J.  E.  Tyson. 

U.S.  Patent  No.  4,605,501;  August  12,  1986.  4  p,  3 
fig.  Official  Gazette  of  the  United  States  Patent 
Office,  Vol  1069,  No  2,  p  751,  August  12,   1986. 

Descriptors:  'Patents,  'Wastewater  treatment, 
'Septic  tanks,  'Effluents,  'Flow  regulators,  Con- 
struction joints,  Flow  control,  Distribution. 

A  distribution  joint  for  septic  tanks  divides  the 
effluent  flow  and  prevents  the  buildup  of  solids  on 
the  flow  divider.  A  relatively  steep  knife  edge  is 
provided  beginning  at  an  overhanging  lip  and  ex- 
tending downward  to  a  second  angular  knife  edge 
at  the  lower  end.  Since  the  overhanging  lip  is 
adjacent  to  the  divider  knife  edge,  even  a  small, 
slow  flow,  as  it  drops  off  the  lip,  will  increase  in 
speed  thus  preventing  particle  lodging  and  buildup. 
Also,  any  buildup  that  does  occur  on  the  knife 
edge  will  eventually  be  washed  by  the  heavier 
flows  down  the  knife  edge,  and  it  will  be  cut  by 
the  second  or  angular  knife  edge  and  washed  to 
either  side  from  continued  heavy  flow  pressure. 
(Cremmins-AEPCO) 
W88-0O595 


WATERSTOP  FOR  MONOLITH  JOINTS, 

Gelco  Grouting  Service,  Salem,  OR. 

For  primary  bibliographic  entry  see  Field  8A. 

W88-0O618 


VALUE  OF  ELECTRIC  POWER  AND  POSSI- 
BLE EFFECTS  OF  WEATHER  MODIFICA- 
TION ON  SMALL-SCALE  HYDROELECTRIC 
PRODUCTION  IN  COLORADO, 

Colorado   Dept.   of  Natural   Resources,   Denver. 
For  primary  bibliographic  entry  see  Field  3B. 
W88-O0783 


REAERATION  THROUGH  GATED-CONDUIT 
OUTLET  WORKS, 

Army  Engineer  Waterways  Experiment  Station, 

Vicksburg,  MS.  Hydraulics  Lab. 

S.  C.  Wilhelms,  and  D.  R.  Smith. 

Technical    Report    E-81-5,    March    1981.    Final 

Report.  78  p,   10  fig,  38  plates,  9  ref,  3  append. 

Descriptors:  'Hydraulic  structures,  'Reservoirs, 
'Aeration,  'Outlets,  Temperature,  Water  tempera- 
ture, Gates,  Hydraulic  gates,  Energy  dissipation 
model,  Deficit  ration  model,  Model  studies,  Dis- 
solved oxygen,  Oxygen  Dams,  Water  quality,  Con- 
duits. 

Dissolved  oxygen  and  temperature  data  from 
twelve  reservoir  projects  were  analyzed  to  study 
aeration  at  the  outlets,  all  of  which  were  similar 
gated-conduit  structures.  Two  models  were  used: 
the  energy  dissipation  model  (EDM)  and  the  defi- 
cit ratio  model  (DRM).  The  EDM  appeared  more 
appropriate  for  this  problem  than  did  the  DRM. 
Releases  in  all  the  projects  studied  were  aerated  to 
about  90%  of  saturation.  Observed  dissolved 
oxygen  concentrations  were  in  the  range  of  6-12 
mg/L,  well  above  the  standard  of  5  mg/L  set  by 
some  states.  (Cassar-PTT) 
W88-0O814 
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BLUE  WATER  DITCH  PUMPING  STATION, 
EAST  ST.  LOUIS,  ILLINOIS:  HYDRAULIC 
MODEL  INVESTIGATION, 

Army  Engineer  Waterways  Experiment  Station, 
Vicksburg,  MS.  Hydraulics  Lab. 
S.  T.  Maynord. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  V A  22161,  as  AD A-l  19311. 
Price  codes:  A05  in  paper  copy,  A01  in  microfiche. 
Technical  Report  HL-82-13,  June  1982.  Final 
Report.  88  p,  8  fig,  18  tab,  11  photos,  24  plates,  14 
ref. 

Descriptors:  *Hydraulic  machinery,  'Pumping 
plants,  'Illinois,  'Sumps,  Flow  distribution,  Model 
studies,  Blue  Waters  Ditch,  Vortices,  Hydraulic 
models. 

A  model  study  of  the  Blue  Waters  Ditch  pumping 
station  was  conducted  to  develop  a  sump  design 
which  was  free  of  adverse  flow  distribution,  exces- 
sive circulation,  and  air-entraining  vortices.  Oper- 
ation of  the  model  with  the  original  design  sump 
resulted  in  severe  vortices  for  many  of  the  antici- 
pated operating  conditions  because  the  opening  in 
the  divider  wall  allows  substantial  crossflow  be- 
tween pump  bays.  Also,  the  relatively  large  dis- 
tance between  the  pump  bell  and  the  backwall 
permitted  substantial  circulation  of  flow  in  the 
original  design  sump.  A  continuous  divider  wall 
and  a  0.5-ft  spacing  between  the  pump  bell  and  the 
backwall  resulted  in  substantial  improvement  of 
flow  conditions  at  the  pump  intakes.  However,  the 
90-degree  change  in  flow  direction  that  occurs  just 
upstream  of  the  sump  resulted  in  an  adverse  distri- 
bution of  flow  approaching  the  pump  intakes. 
Many  modifications  were  tested  to  redistribute  the 
approaching  flow.  Only  converging  sidewalls  in 
conjunction  with  the  continuous  divider  wall  and 
the  0.5-ft  spacing  between  the  pump  bell  and  the 
backwall  were  considered  acceptable  modifications 
to  improve  flow  conditions  significantly.  Most 
modifications  of  the  approach  to  the  sump  were 
ineffective  because  of  the  many  possible  combina- 
tions of  flow  direction  that  may  enter  the  sump. 
Performance  was  investigated  with  velocities 
higher  than  the  appropriately  scaled  Freudian  ve- 
locities. (Author's  abstract) 
W88-00859 


POINTE  COUPEE  PUMPING  STATION 
SD7HON,  UPPER  POINTE  COUPEE  LOOP 
AREA,  LOUISIANA:  HYDRAULIC  MODEL  IN- 
VESTIGATION, 

Army  Engineer  Waterways  Experiment  Station, 
Vicksburg,  MS.  Hydraulics  Lab. 
D.  R.  Copeland. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  V A  22161,  as  ADA- 120 159. 
Price  codes:  A04  in  paper  copy,  A01  in  microfiche. 
Technical  Report  HL-82-21,  September  1982. 
Final  Report.  56  p,  14  fig,  9  tab,  6  photos,  9  plates, 
15  ref. 

Descriptors:  'Hydraulic  machinery,  'Siphons, 
•Pumping  plants,  Pointe  Coupee,  Louisiana,  Reser- 
voirs, Hydraulic  structures,  Model  studies. 

Hydraulic  models  were  used  to  evaluate  the  hy- 
draulic performance  of  the  Pointe  Coupee  pump- 
ing station  siphon.  A  trap  design  was  developed  to 
ensure  maintenance  of  the  priming  seal  and  to 
prevent  excessive  negative  pressures  at  the  siphon 
crown.  The  diameter  of  the  siphon  was  reduced  to 
obtain  adequate  priming  velocities.  Use  of  deflec- 
tors to  induce  priming  was  also  tested.  Pressure 
fluctuations  and  head  losses  were  measured  in  the 
model.  Pressure  fluctuations  and  head  losses  were 
measured  in  the  model.  Scale  effects  inherent  to 
siphon  modeling  are  discussed.  The  recommended 
design  siphon  operated  satisfactorily  for  the  entire 
range  of  expected  tailwaters  and  discharges.  (Au- 
thor's abstract) 
W88-O0861 


TECHNIQUES    FOR    REAERATION    OF    HY- 
DROPOWER  RELEASES, 

Tennessee  Valley   Authority,   Knoxville.   Div.  of 

Water  Resources. 

For   primary   bibliographic   entry   see   Field   6G. 

W88-O0887 
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TECHNIQUE  TO  EVALUATE  RISK  OF  EMER- 
GENCY SPILLWAY  CHANNEL  EROSION, 

For  primary  bibliographic  entry  see  Field  8A. 

W88-OO072 


EVALUATION  OF  UNDERDRAINAGE  TECH- 
NIQUES FOR  THE  DENSIFICATION  OF 
FINE-GRAINED  DREDGED  MATERIAL, 

Army  Engineer  Waterways  Experiment  Station, 

Vicksburg,  MS.  Geotechnical  Lab. 

D.  P.  Hammer. 

Technical    Report    EL-81-3,    March    1981.    Final 

Report.  103  p,  83  fig,  1 1  tab,  9  ref. 

Descriptors:  'Subsurface  drainage,  'Compaction, 
'Soil  density,  'Seepage,  'Dredged  material, 
'Dewatering,  Evaluation,  Density,  Gravity  filters, 
Vacuum  filtration. 

This  report  describes  the  results  of  a  large-scale 
field  experiment  to  evaluate  the  dewatering/densi- 
fying  of  fine-grained  dredged  material,  with  under- 
drainage  techniques.  The  techniques  evaluated 
were:  gravity  underdrainage,  partial  vacuum  in  an 
underdrainage  layer,  seepage  consolidation,  and 
seepage  consolidation  with  a  partial  vacuum  in  the 
underdrainage  layer.  The  experiment  was  conduct- 
ed using  five  test  sections  having  30-  by  30-ft 
bottom  areas  and  IV  on  2H  sideslopes.  One  section 
was  used  for  each  of  the  four  techniques  evaluated 
and  one  section  was  not  treated.  The  untreated  or 
control  section  provided  a  basis  against  which  the 
effectiveness  of  the  techniques  evaluated  could  be 
measured.  Settlement,  pore  pressure,  water  con- 
tent, and  vane  shear  measurements  were  taken  to 
provide  a  basis  of  evaluation.  Initially,  a  6-ft  nomi- 
nal thickness  lift  of  dredged  material  was  used; 
then,  after  one  year,  a  second  6-ft  lift  was  added. 
The  experiment  ran  for  a  total  of  approximately 
two  years.  All  of  the  techniques  evaluated  pro- 
duced more  densification  than  did  the  test  section 
containing  untreated  material.  Of  the  techniques 
evaluated  the  partial  vacuum  in  an  underdrainage 
layer  was  the  most  effective.  This  was  true  with 
both  lifts  of  dredged  material  tested  but  was  con- 
siderable more  pronounced  with  the  first  lift  than 
the  second.  (Author's  abstract) 
W88-00464 


openings  located  at  opposite  ends  of  the  body.  The 
hinge  openings  are  shaped  in  such  a  manner  that 
beyond  allowing  water  penetration  they  may  also 
receive  hinge  pins  on  the  adjacent  plate  bodies. 
(Cremmins-AEPCO) 
W88-00605 


UNINHIBITED  BENTONITE  COMPOSITION, 

American  Colloid  Co.,  Skokie,  IL. 

For  primary  bibliographic  entry  see  Field  4B. 

W88-00620 


PROCESS     FOR     STRENGTHENING     SOFT 
SOIL, 

Chiyoda  Chemical  Engineering  and  Construction 

Co.  (Japan). 

H.  Miyoshi,  E.  Asanagi,  and  O.  Terashima. 

U.S.  Patent  No.  4,465,518;  August  14,  1984.  6  p,  4 

tab.  Official  Gazette  of  the  United  States  Patent 

Office,  Vol  1045,  No  2,  p  727-728,  August  14,  1984. 

Descriptors:  'Patents,  'Soil  strength,  'Saturated 
soils,  'Soil  stability,  'Soil  water,  'Waste  recovery, 
Soil  saturation,  Soil  engineering,  Soil  management, 
Soil  properties,  Excess  water,  Industrial  wastes, 
cements,      Sulfuric      acid, 


METHOD  AND  APPARATUS  FOR  INSTALL- 
ING GROUNDWATER  BARRIER, 

Stevin  Construction  Inc.,  Dover,  DE. 

For  primary  bibliographic  entry  see  Field  4B. 

W88-00573 


REVETMENT  FOR  PROTECTING  THE  IN- 
CLINED SURFACES  OF  BEACHES,  SHORES, 
RIVERS  OR  CHANNELS,  AND  OF  STRUC- 
TURES SUCH  AS  MOLES,  DIKES,  OR  CHAN- 
NEL WALLS,  LOCATED  IN  THESE  PLACES, 
AGAINST  EROSION  BY  WAVES  AND  FLOW- 
ING WATER, 
P.  N.  Knudsen. 

U.S.  Patent  No.  4,465,398;  August  14,  1984.  6  p,  4 
fig.  Official  Gazette  of  the  United  States  Patent 
Office,  Vol  1045,  No  2,  p  687,  August  14,  1984. 

Descriptors:  'Patents,  'Slope  protection,  'Bank 
protection,  'Shore  protection,  'Erosion  control, 
•Wave  action,  'Embankments,  'Revetments, 
•Breakwaters,  Rivers,  Beach  erosion,  Channel  ero- 
sion, Soil  stability,  Dikes,  Channel  improvement, 
Flow  discharge,  Shores. 

The  inclined  surfaces  of  beaches,  shores,  rivers  or 
channels,  moles,  and  dikes  or  channel  walls  are 
protected  against  erosion  by  waves  and  flowing 
water  by  a  revetment  formed  by  heavy,  relatively 
thick  plate  bodies  located  side  by  side  and  prefer- 
ably directly  on  the  inclined  surface.  The  revet- 
ment is  water-permeable,  coherent,  appropriately 
heavy,  flexible,  and  easy  to  mount.  Each  plate 
body  at  a  first  pair  of  opposite  ends  comprises 
hinge  members  such  as  hinge  pins  to  flexibly 
secure  the  plate  body  to  adjacent  plate  bodies. 
Each  plate  body  also  comprises  substantially  verti- 
cal water  penetrating  holes  as  well  as  two  hinge 


Calcium, 


Portland 
Gypsum 


Water  saturated  soft  soil  is  strengthened  by  admix- 
ing it  with  a  finely  divided,  non-crystalline,  calci- 
um-containing iron  blast  furnace  slag.  The  slag  is 
treated  with  an  aqueous  solution  containing  20-500 
g  sulfuric  acid  per  1  kg  of  slag.  Part  of  the  calcium 
content  of  the  slag  is  converted  to  gypsum.  The 
treated  slag  and  the  soft  soil  are  then  admixed  with 
a  Portland  cement  to  obtain  an  unconfined  com- 
pressive strength  of  the  soil  greater  than  that  ob- 
tained by  using  comparable  amounts  of  cement, 
calcium  sulfate,  and  unacidified  slag.  (Cremmins- 
AEPCO) 
W88-00764 


CENTRIFUGAL  MODEL  TEST  FOR  ULTI- 
MATE BEARING  CAPACITY  OF  FOOTINGS 
ON  STEEP  SLOPES  IN  COHESIONLESS  SOU, 

Bureau  of  Reclamation,  Denver,  CO.  Engineering 
and  Research  Center. 
M.  C.  Gemperline. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  PB85-213437. 
Price  codes:  A06  in  paper  copy,  A01  in  microfiche. 
Report  REC-ERC-84-16,  June  1984.  117  p,  38  fig, 
5  tab,  3 1  ref,  5  append. 

Descriptors:  'Slope  stability,  'Models,  'Model 
studies,  'Theoretical  analysis,  'Bridge  construc- 
tion, Soil  stability,  Mathematical  studies,  Slopes, 
Simulation  analysis,  Simulation,  Mathematical 
models,  Bridges,  Bridge  design,  Bridge  failure. 

Analytical  methods  that  are  frequently  used  to 
predict  the  ultimate  bearing  capacities  for  shallow 
spread  foundations  on  slopes  yield  widely  varying 
solutions.  As  a  result,  the  allowable  foundation 
bearing  pressure  used  for  design  are  selected  con- 
servatively. This  leads  to  the  construction  of  shal- 
low spread  foundations  that  may  be  larger  and 
more  costly  than  necessary.  To  address  this  situa- 
tion, the  Bureau  conducted  a  research  program  to 
evaluate  the  state  of  the  art  as  it  pertains  to  predict- 
ing the  ultimate  bearing  capacity  of  shallow  spread 
foundations  located  on  or  near  slopes.  This  study 
consisted  of  developing  and  testing  a  technique  for 
centrifugal  modeling  of  shallow  spread  footings 
located  on  or  near  slopes;  experimentally  determin- 
ing the  maximum  bearing  pressure  of  four  proto- 
type shallow  spread  footings  using  scaled  models; 
and  comparing  test  results  with  state-of-the-art  an- 
alytical solutions.  Test  equipment  was  fabricated  to 
permit  model  footings  to  be  loaded  and  their  re- 
sponse to  be  measured  at  accelerations  100  times 
that  of  gravity.  The  model  test  results  were  com- 
pared with  the  results  of  theoretical  solutions  ob- 
tained using  limit  analysis,  limit  equilibrium  analy- 
ses, a  semiempirical  method,  and  methods  incorpo- 
rating slip-line  solutions.  (Author's  abstract) 
W88-00794 
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PROCEDURES  FOR  PREDICTION  OF  CON- 
SOLIDATION IN  SOFT  FINE-GRAINED 
DREDGED  MATERIAL, 

Army  Engineer  Waterways  Experiment  Station, 
Vicksburg,  MS.  Geotechnical  Lab. 
K.  W.  Cargill. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  ADA-125320. 
Price  codes:  A08  in  paper  copy,  A01  in  microfiche. 
Technical  Report  D-83-1,  January  1983.  Final 
Report.   152  p,  38  fig,  2  tab,   19  ref,  6  append. 

Descriptors:  *Soil  mechanics,  *Dredging,  *Spoil 
banks,  Model  studies,  Finite  strain  theory,  Soil 
consolidation,  Sediments,  Computer  programs. 

Procedures  for  calculation  of  one-dimensional  con- 
solidation behavior  of  very  soft  fine-grained 
dredged  material  were  studied  by  considering  both 
the  conventional  small  strain  theory  of  consolida- 
tion and  the  more  general  finite  strain  theory.  A 
procedure  for  calculating  consolidation  of  multiple 
lifts  of  material  placed  on  prior  lifts  of  underconso- 
lidated  material  was  also  proposed  and  validated. 
In  field  studies  good  agreement  was  obtained  be- 
tween predictions  and  measurements  when  the 
finite  strain  theory  and  the  proposed  solution  tech- 
nique were  used.  In  all  cases,  the  finite  strain 
theory  solutions  were  far  more  accurate  than  small 
strain  theory  solutions.  The  calculation  is  also  ap- 
plicable to  a  single  lift  subjected  to  multiple  sur- 
charge loadings  as  occurs  in  phased  construction. 
(Cassar-PTT) 
W88-00838 


8E.  Rock  Mechanics  and 
Geology 


FROM  FD3LD  DATA  TO  FRACTURE  NET- 
WORK MODELING:  AN  EXAMPLE  INCOR- 
PORATING SPATIAL  STRUCTURE, 

Lawrence  Berkeley  Lab.,  CA.  Earth  Sciences  Div. 
For  primary  bibliographic  entry  see  Field  2F. 
W88-00032 


CRITICAL  DISPLACEMENT  VELOCITY  OF  A 
ROCK  MASS  WITH  RESPECT  TO  CRACKING 
DURING  BLASTING, 

For  primary  bibliographic  entry  see  Field  8H. 
W88-00052 


EFFECT  OF  THE  ACCURACY  OF  DETERMIN- 
ING THE  CHARACTERISTICS  OF  A  ROCK 
MASS  ON  CALCULATIONS  OF  TUNNEL  LIN- 
INGS, 

For  primary  bibliographic  entry  see  Field  8A. 
W88-00057 


8F.  Concrete 


CONCRETE  TEMPERATURE  CONTROL 
STUDY  FOR  THE  OLD  RIVER  AUXILIARY 
STRUCTURE, 

Army  Engineer  V»aterways  Experiment  Station, 

Vicksburg,  MS.  Structures  Lab. 

A.  A.  Bombich. 

Miscellaneous  Paper  SL-82-18,   September   1982. 

Final  Report.  42  p,  14  fig,  6  ref. 

Descriptors:  'Concrete  technology,  'Thermal 
cracking,  'Concrete  dams,  'Old  River  Auxiliary 
Structure,  Cracks,  Mechanical  failure,  Computer 
models,  Model  studies,  Finite-element  methods, 
Strain,  Temperature  effects,  Heat  of  hydration,  Fly 
ash,  Louisiana. 

Computer  simulations  were  made  to  predict  tem- 
perature distribution  and  resulting  thermal  strains 
which  are  possible  during  construction  of  the  Old 
River  Auxiliary  Structure  on  the  Mississippi  River. 
Several  conclusions  were  reached.  (1)  Areas  of 
high  tensile  strain  were  identified.  These  will  be 
highly  reinforced  to  control  cracking.  (2)  Replace- 
ment of  25%  fly  ash  for  concrete  decreased  tem- 
perature rise  and  severity  of  thermal  gradients  but 
did  not  reduce  tensile  strains.  (3)  A  cold  front 
producing  a  drop  in  mean  daily  temperature  of  20 


F  increases  tensile  strain  up  to  100%  when  occur- 
ring within  5  days  of  replacement.  Daily  tempera- 
ture variation  also  increases  tensile  strain,  but  by 
smaller  amounts.  (4)  The  highest  tensile  strains 
occur  during  the  initial  temperature  rise  in  the 
concrete.  To  minimize  thermal  cracking,  the 
lowest  possible  cement  contents  and  the  largest 
coarse  aggregate  should  be  used  in  all  mixtures. 
Maximum  placement  temperatures  should  be  re- 
duced to  70  F.  The  use  of  6000-psi  concrete  should 
be  confined  to  minimum  areas  necessary  for  the 
structural  design.  (Cassar-PTT) 
W88-00469 


EROSION  CONTROL  BLOCKS, 

Terrafix  Erosion  Control  Products,  Inc.,  Islington 

(Ontario). 

For   primary   bibliographic   entry   see   Field  4D 

W88-00600 


CONDITION  SURVEY  OF  DEPERE  LOCK 
AND  DAM,  LOWER  FOX  RIVER,  WISCONSIN, 

Army  Engineer  Waterways  Experiment  Station, 
Vicksburg,  MS.  Environmental  Lab. 
R.  L.  Stowe,  and  J.  C.  Ahlvin. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  ADA  119121. 
Price  codes:  X00  in  paper  copy,  A01  in  microfiche. 
Miscellaneous  Paper  SL-82-3,  June  1982.  Final 
Report.  122  p,  2  fig,  6  tab,  26  plates,  8  ref,  2 
append. 

Descriptors:  'Concrete  dams,  'Concrete  testing, 
'Testing  procedures,  Dams,  DePere  Lock  and 
Dam,  Wisconsin,  Lower  Fox  River,  Wisconsin, 
Condition  surveys,  Compression  strength,  Elastic 
moduli,  Shear  strength. 

Detailed  analyses  of  lock  and  dam  structures  are 
necessary  to  assess  their  structural  integrity.  The 
objectives  of  this  study  were  to  evaluate  subsurface 
conditions,  to  assess  the  in-place  concrete  condi- 
tions, to  ascertain  selected  physical  properties  of 
concrete  and  rock,  and  to  evaluate  this  information 
in  order  to  present  design  parameters  as  guidance 
for  a  structural  stability  analysis.  This  study  en- 
tailed a  condition  survey  of  the  DePere  Lock  and 
Dam  on  the  Lower  Fox  River,  Wisconsin.  The 
field  investigation  included  drilling  for  core  sam- 
ples of  concrete,  foundation  rock,  and  backfill. 
Selected  specimens  of  these  materials  were  tested 
in  the  laboratory  for  certain  physical  and  mechani- 
cal properties.  Results  of  the  field  investigation  and 
laboratory  tests  indicated  that  the  concrete  in  the 
lock  and  dam  is  locally  cracked  and  lightly  dete- 
riorated but  structurally  sound.  Cycles  of  freezing 
and  thawing  have  caused  the  concrete  deteriora- 
tion. The  lock  and  dam  is  founded  on  competent 
bedrock.  No  soft  or  otherwise  weak  zones  were 
detected  in  the  bedrock.  Soundings  should  be 
made  to  detect  any  scouring  behind  the  dam.  It  is 
suggested  that  the  reinforced  steel  in  the  tainter 
gate  piers,  adjacent  to  the  hinge  pins,  be  examined 
for  corrosion.  (Author's  abstract) 
W88-00683 


BREAKWATER, 

For  primary  bibliographic  entry  see  Field  8A. 
W88-00748 


METHOD   FOR   MAKING   ELONGATE   CAST 
CONSTRUCTION  ON  THE  SEA, 

For  primary  bibliographic  entry  see  Field  8A. 
W88-00750 


WAVE  DISSIPATION  CAISSON, 

For  primary  bibliographic  entry  see  Field  8A. 
W88-00752 


LIGHTWEIGHT  CONCRETE  MARINE  FLOAT 
AND  METHOD  OF  CONSTRUCTING  SAME, 

Builders  Concrete,  Inc.,  Bellingham,  WA. 
For  primary  bibliographic  entry  see  Field  8A. 
W88-O0755 


SUPPORT      STRUCTURE,      PARTICULARLY 
FOR  A  LONG  SPAN  BRIDGE, 


Concrete — Group  8F 

Dyckerhoff  und  Widmann  A.G.,  Munich  (Germa- 
ny, F.R. 

For  primary  bibliographic  entry  see  Field  8A. 
W88-00768 


STIFFENING  GIRDER  FOR  A  STAYED  CABLE 
BRIDGE, 

Dyckerhoff  und  Widmann  A.G.,  Munich  (Germa- 
ny, F.R. 

For  primary  bibliographic  entry  see  Field  8A. 
W88-00769 


IMPLEMENTATION  OF  POLYMER  IMPREG- 
NATION AS  A  BRIDGE  DECK  SEALANT, 

Bureau  of  Reclamation,  Denver,  CO.  Engineering 

and  Research  Center. 

W.  G.  Smoak. 

Available  from  the  National  Technical  Information 

Service,  Springfield,  VA  22161,  as  NTN85-1217. 

Report  REC-ERC-84-11,  September  1984.  71  p,  45 

fig,  9  tab,  13  ref,  2  append. 

Descriptors:  'Concrete,  'Bridges,  'Roads,  'Poly- 
mers, 'Sealants,  Deicers,  Chlorides,  Freeze-thaw 
tests,  Cracks,  Acrylic  polymers,  Corrosion,  Protec- 
tion, Construction. 

A  process  for  impregnating  the  surface  of  concrete 
bridge  decks  with  an  acrylic  monomer  system  was 
developed  and  evaluated  for  8  years  on  eight 
bridges  in  widely  varying  locations  and  climates 
from  Maine  to  California.  Infrared  radiation 
proved  to  be  the  most  convenient  and  economical 
heating  technique.  Electric  resistance  heating  blan- 
kets were  also  fully  satisfactory.  Circular  pattern 
cracking,  which  appeared  on  the  surface  of  all 
nonprestressed  concrete  treated  with  the  system, 
was  not  corrected  with  reductions  in  drying  time 
and  temperature.  In  fact,  this  pattern  was  also 
observed  on  untreated  concrete  bridge  decks  in  use 
for  3-5  years.  Chloride  intrusion  tests  on  40  con- 
crete slabs  (exposure  to  90  days'  ponding  with  3% 
solution)  showed  very  little  chloride  intrusion  in 
the  impregnated  slabs  compared  with  the  untreated 
slabs.  However,  significantly  higher  chloride  con- 
centrations were  found  below  the  impregnated 
zones  than  in  companion  unimpregnated  concrete. 
This  showed  that  pattern  cracks  permit  chlorides 
to  penetrate  below  the  zone  of  impregnation,  re- 
sulting in  greater  chloride  concentrations.  No 
active  reinforcing  steel  corrosion  was  attributed  to 
the  chloride  penetration.  Freeze-thaw  and  abrasion 
resistance  were  significantly  improved  in  concrete 
not  exposed  to  chlorides.  The  impregnation  system 
should  not  be  used  on  new  uncracked  concrete  if 
the  pattern  shrinkage  cracking  is  a  problem.  Until 
further  information  is  obtained,  the  system  should 
not  be  used  on  concrete  exposed  to  chlorides.  An 
appendix  containing  the  most  recent  surface  im- 
pregnation construction  specifications  is  included. 
(Cassar-PTT) 
W88-00779 


CONDITION  OF  CORPS  OF  ENGINEERS 
CTVIL  WORKS  CONCRETE  STRUCTURES, 

Army  Engineer  Waterways  Experiment  Station, 

Vicksburg,  MS.  Structures  Lab. 

J.  E.  McDonald,  and  R.  L.  Campbell. 

Technical  Report  REMR-CS-2,  April  1985.  Final 

Report.  140  p,  23  fig,  23  tab,  3  append. 

Descriptors:  'Concrete,  'Hydraulic  structures, 
'Dams,  'Locks,  Maintenance,  Bridges,  Damage, 
Seepage,  Spalling,  Cracks. 

Information  on  the  condition  of  Corps  of  Engi- 
neers' concrete  structures  was  collected  and  ana- 
lyzed, using  2000  inspection  reports  of  766 
projects.  The  number  of  severe  deficiencies  was 
correlated  with  age  of  the  structure.  Concrete 
cracking  was  the  deficiency  most  often  observed 
(3842  observations)  accounting  for  38%  of  the 
total  deficiencies.  Other  major  problems  were 
seepage  and  spalling,  20%  and  19%,  respectively, 
of  the  total  deficiencies.  The  causes  of  the  deficien- 
cies were  apparent  in  only  17%  of  the  deficiencies. 
More  than  60%  of  total  deficiencies  were  located 
in  dams  compared  to  22%  in  navigation  locks, 
partly  because  the  system  has  twice  as  many  dams 
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Group  8F — Concrete 

as  locks.  In  dams  96%  of  the  deficiencies  were  not 
severe  or  structurally  threatening;  maintenance  ac- 
tivities can  control  most  of  these  problems.  How- 
ever, the  proportion  of  severe  deficiencies  was 
greater  in  the  navigation  locks;  this  requires  a 
repair  and  rehabilitation  program  in  addition  to 
regular  maintenance.  Repair  and  maintenance  ma- 
terials were  rated  satisfactory  for  only  half  of 
repairs,  necessitating  improvement  in  selection  and 
application  of  repair  materials.  (Cassar-PTT) 
W88-00825 


DURABILITY  AND  BEHAVIOR  OF  PRES- 
TRESSED  CONCRETE  BEAMS;  REPORT  6: 
POSTTENSIONED  CONCRETE  BEAM  INVES- 
TIGATION, SUPPLEMENTAL  LABORATORY 
TESTS  OF  BEAMS  EXPOSED  FROM  1961-1982, 
Army  Engineer  Waterways  Experiment  Station, 
Vicksburg,  MS.  Structures  Lab. 
E.  F.  O'Neil,  and  G.  L.  Odom. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  ADA-148821. 
Price  codes:  A03  in  paper  copy,  A01  in  microfiche. 
Technical  Report  6-570,  October  1984.  Report  6  of 
a  Series.   40  p,   5   fig,   5  tab,   22  photos,   6  ref. 

Descriptors:  'Concrete  testing,  'Weathering, 
♦Erosion,  Posttensioning,  Epoxy  resins,  Construc- 
tion joints,  Prestressed  concrete. 

The  sixth  report  in  a  series  describing  studies  on 
the  durability  of  air-entrained,  prestressed  concrete 
beams  is  concerned  with  field  and  laboratory  test- 
ing and  with  observation  of  posttensioning  systems 
(4  types)  including  end  anchorages  (12  types),  end 
anchorage  protection,  posttensioning  conduit,  and 
posttensioning  wires.  Six  types  of  joint  preparation 
were  used;  three  types  of  end  protections  were 
used.  Testing  on  three  beams  returned  from  the 
exposure  station  at  Treat  Island,  Maine,  were  stud- 
ied in  detail.  The  conventional  reinforcing  stirrups 
were  only  lightly  corroded,  <10%  of  the  total 
surface  area.  Most  of  this  rust  occurred  at  the  spot 
where  the  stirrups  were  welded  to  each  other  and 
to  the  longitudinal  reinforcement.  Likewise,  little 
rust  was  observed  on  the  outsides  of  the  metal 
conduits.  Each  wire  of  each  beam  was  rusted  to 
some  degree.  Thermal  expansion  existed  between 
the  epoxy  concrete  end  cap  and  the  concrete  beam. 
The  difference  in  expansion  between  the  seaward 
end  cap  and  the  concrete  beam  was  greater  than 
the  difference  in  expansion  for  the  landward  end 
cap  and  the  concrete  beam.  This  was  caused  by  the 
deterioration  which  had  occurred  on  the  seaward 
end.  The  major  factor  contributing  to  the  joint 
deterioration  was  the  difference  in  thermal  expan- 
sion between  the  two  materials;  a  secondary  factor 
was  freezing  and  thawing  of  the  portland  cement 
concrete.  (Cassar-PTT) 
W88-O0851 


CEMENT  COMPOSITION  AND  CONCRETE 
DURABILITY  IN  SEA  WATER, 

Army  Engineer  Waterways  Experiment  Station, 
Vicksburg,  MS.  Structures  Lab. 
A.  D.  Buck,  K.  Mather,  and  B.  Mather. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  ADA-152288. 
Price  codes:  A04  in  paper  copy,  A01  in  microfiche. 
Technical  Report  SL-84-21,  December  1984.  Final 
Report.   67  p,  2  fig,  9  tab,  6  inclosures,  6  ref. 

Descriptors:  'Cements,  'Concretes,  'Concrete 
testing,  'Concrete  technology,  Pozzolans,  Con- 
crete mixes,  Mortar. 

The  effects  of  cement  composition  on  durability  of 
concrete  in  sea  water  were  investigated.  The  sepa- 
rate and  combined  effects  of  alkali-silica  reaction 
and  sulfate  attack  were  evaluated  both  in  the  labo- 
ratory and  using  concrete  specimens  from  16  mix- 
tures exposed  in  warm  sea  water  at  St.  Augustine, 
Florida.  Three  mixtures  were  made  that  were  sus- 
ceptible to  both  alkali-silica  reaction  and  sulfate 
attack,  three  that  should  not  manifest  either  reac- 
tion, three  susceptible  to  alkali-silica  reaction  only, 
and  seven  susceptible  to  sulfate  attack  only.  Per- 
formance of  specimens  in  the  field  plus  some  labo- 
ratory tests  indicated  these  intents  were  generally 
successful.  A  major  finding  from  this  work  was 
that  the  combined  effects  of  both  reactions  caused 


quicker  and  more  complete  destruction  of  concrete 
and  mortar  than  either  reaction  alone.  While  one 
would  intuitively  guess  this  would  be  the  case,  this 
work  provided  proof  of  this  for  the  first  time,  so 
far  as  is  known.  Another  result  was  to  confirm  that 
the  mitigating  effects  of  a  pozzolan  are  optimized 
when  the  proper  amount  of  pozzolan  is  used.  This 
work  also  showed  more  alkali-silica  reaction  due 
to  high  potassium  levels  than  to  high  sodium 
levels.  (Author's  abstract) 
W88-00863 


8G.  Materials 


MEASUREMENTS  AND  CONTROL  RELATED 
TO  CORROSION  AND  SCALE  IN  WATER  DE- 
SALINATION INSTALLATIONS, 

Dow  Chemical  Co.,  Freeport,  TX. 

For  primary  bibliographic  entry  see  Field  3A. 

W88-00090 


METHOD  OF  PROVIDING  EARTH  COVER- 
ING USEFUL  FOR  WATER  HARVESTING, 

Dow  Corning  Corp.,  Midland,  MI. 

For  primary  bibliographic  entry  see  Field  3B. 

W88-O0521 


SYSTEM  FOR  DETECTING  LEAKS  FROM 
LIQUID-CONTAINING  RESERVOIRS  AND 
CONDUITS, 

For  primary  bibliographic  entry  see  Field  5E. 
W88-00601 


RESULTS  OF  THE  CURRANT  CREEK  PIPE- 
LINE IMPACT  LOADING  STUDY,  CENTRAL 
UTAH  PROJECT, 

Bureau  of  Reclamation,  Denver,  CO.  Engineering 

and  Research  Center. 

For  primary  bibliographic  entry  see  Field  8A. 

W88-00778 


EROSION  STUDIES  OF  PD?E  LINING  MATE- 
RIALS: FIFTH  PROGRESS  REPORT, 

Bureau  of  Reclamation,  Denver,  CO.  Applied  Sci- 
ences Branch. 
H.  Johns. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  PB85- 174282. 
Price  codes:  A04  in  paper  copy,  A01  in  microfiche. 
Report  REC-ERC-84-3,  May  1984.  47  p,  36  fig,  12 
tab,  7  ref. 

Descriptors:  'Materials  testing,  'Pipes,  'Linings, 
'Polymers,  'Erosion,  Plastics,  Polyethylene, 
Rubber,  Polyvinyl  chloride,  Coal  tar  enamel,  Poly- 
ester resins,  Resins,  Protective  coatings,  Coatings, 
Mortar,  Steel  pipes. 

Erosion  resistance  of  water  pipe  linings  has  been 
evaluated  using  a  sand-water  or  gravel-water 
slurry.  Coal  tar  enamel,  which  has  good  erosion 
resistance,  is  used  as  the  standard  of  comparison. 
Materials  with  better  erosion  resistance  than  coal- 
tar  enamel  are  as  follows:  17  reinforced  plastic 
mortar  liners,  concrete,  steel,  synthetic  and  natural 
rubber  sheet,  polyvinyl  chloride,  polyethylene,  and 
acrylonitrile  butadiene  styrene  (ABS).  Less  resist- 
ant materials  are  four  of  the  reinforced  plastic 
mortar  liners,  three  reinforced  thermosetting  pipe 
liners,  and  one  vinyl  resin  liner  for  asbestos-cement 
pipe.  Sheet  rubber  liners  are  the  most  erosion 
resistant.  All  the  thermoplastic  pipes  (polyvinyl 
chloride,  ABS,  and  polyethylene)  are  more  resist- 
ant than  coal  tar  enamel,  up  to  ratios  of  10  to  1. 
(Cassar-PTT) 
W88-00780 


8H.  Rapid  Excavation 


CRITICAL  DISPLACEMENT  VELOCITY  OF  A 
ROCK  MASS  WITH  RESPECT  TO  CRACKING 
DURING  BLASTING, 

M.  I.  Shuifer,  and  A.  E.  Azarkovich. 
Hydrotechnical  Construction  HYCOAR,  Vol.  20, 
No.  11,  p  628-633,  May  1987.  5  tab,  9  ref.  Translat- 
ed from  Gidrotekhnicheskoe  Stroitel'stvo,  No.  11, 
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p  13-17,  November  1986. 

Descriptors:  'Rapid  excavation,  'Boreholes, 
•Blasting,  Critical  velocity,  Rock  mechanics,  Rock 
excavation,  Wave  propagation,  Explosives, 
Strength. 

On  the  basis  of  analysis  of  the  experimental  data 
and  examination  of  the  factors  influencing  the  criti- 
cal displacement  velocity,  an  analytical  method  is 
proposed  for  determining  the  critical  displacement 
velocity  during  blasting  in  rock  masses  composed 
of  various  rocks  and  with  various  natural  jointing. 
The  critical  displacement  velocity  can  serve  as  a 
basis  for  determining  the  boundaries  of  the  zones 
of  disturbance  of  rock  masses  by  the  effect  of  a 
blast.  The  experimental  data  were  obtained  in  the 
blasting  of  wellhole  charges  with  a  diameter  of  80- 
150  mm  under  on-site  conditions  at  various  con- 
struction projects  in  18  varieties  of  rock  masses. 
Critical  velocity  was  established  by  measuring  on 
the  ground  surface  and  at  internal  points  of  the 
mass  the  displacement  in  sections  near  the  bounda- 
ry of  the  cracking  zone  during  blasting.  (Airone- 
PTT) 
W88-00052 


METHOD  AND  APPARATUS  FOR  IMPEDING 
SEDIMENT  DEPOSITION  EN  HARBORS  AND 
NAVIGATION  CHANNELS, 

California  Univ.,  Berkeley.  Regents. 
S.  A.  Jenkins,  and  J.  B.  Sparks. 
U.S.  Patent  No.  4,560,304;  December  24,  1985..  9 
p,   10  fig.  Official  Gazette  of  the  United  States 
Patent  Office,  Vol  1061,  No  4,  p  1601-1602,  De- 
cember 24,  1985. 

Descriptors:  'Patents,  'Sediment  control,  'Sedi- 
mentation control,  'Scour,  'Harbors,  'Channel  im- 
provement, Sediments,  Water  depth,  Deposition, 
Navigation  obstructions,  Delta  wings,  Airfoils, 
Suspended  sediments,  Suspension,  Salt  rejection, 
Mud,  Water  pollution  control. 

Water  depth  is  maintained  in  harbors  and  naviga- 
tion channels  by  passively  resuspending  sediments 
transported  to  the  waterways  by  natural  currents. 
A  buoyant  high  aspect  ratio  delta  wing  having  an 
inverted  airfoil  shape  for  producing  a  downward 
lift  force  is  anchored  at  a  negative  angle  of  attack 
adjacent  to  the  bottom  of  a  waterway  having  a 
current.  The  net  vertical  deflection  and  turbulent 
trailing  wake  generated  as  the  water  flows  past  the 
wing  prevents  sediments  from  deposition  on  the 
bottom  of  the  waterway  for  a  predetermined  dis- 
tance downstream  of  the  wing.  Cascading  arrays 
of  such  wings  may  be  anchored  in  succession  along 
the  waterway  to  resuspend  sediments  and  thereby 
maintain  sufficient  water  depth  for  navigation.  The 
method  also  has  applications  in  impeding  salt 
wedge  intrusion  into  waterways,  preventing  mud 
from  clogging  intakes,  and  reducing  water  pollu- 
tion. (Cremmins-AEPCO) 
W88-00586 


81.  Fisheries  Engineering 


CONTRIBUTION  OF  ESTUARTES  TO  COM- 
MERCIAL FISHERIES  EN  TEMPERATE 
WESTERN  AUSTRALIA  AND  THE  CONCEPT 
OF  ESTUARINE  DEPENDENCE, 

Western  Australian  Marine  Research  Labs.,  Perth. 
For  primary  bibliographic  entry  see  Field  2L. 
W88-00136 


NATURAL  VS.  MANMADE  BACKWATERS  AS 
NATTVE  FISH  HABITAT, 

Yellowstone  National  Park,  WY. 
R.  A.  Valdez,  and  E.  J.  Wick. 
IN:  Aquatic  Resources  Management  of  the  Colora- 
do River  Ecosystem:  Proceedings  of  the  1981 
Symposium  on  the  Aquatic  Resources  Manage- 
ment of  the  Colorado  River  Ecosystem,  November 
16-18,  1981,  Las  Vegas,  NV.  Ann  Arbor  Science, 
Ann  Arbor,  MI.  1983.  p  519-536,  6  fig,  8  tab,  7  ref. 

Descriptors:  'Fish  management,  'Backwater, 
♦Rivers,  'Aquatic  habitats,  'Aquatic  life,  Colorado 
River,    Habitats,    Squawfish,    Humpback    chub. 


MANPOWER,  GRANTS  AND  FACILITIES— Field  9 


Grants,  Contracts,  and  Research  Act  Allotments — Group  9D 


Sucker,  Razorback  sucker,  Chubs,  Shallow  water, 
Dikes,  Dams,  Yampa  River,  Gravel  pits. 

Natural  backwaters  and  embayments  are  important 
habitats  for  native  fishes  of  the  Upper  Colorado 
River  system.  The  protected  Colorado  squawfish, 
humpback  chub  and  razorback  sucker  use  these 
quiet  areas.  Water  developments  in  the  system 
have  prompted  mitigation  for  habitat  enhancement 
to  favor  and  recover  these  species.  This  paper 
explores  the  feasibility  of  recreating  backwaters 
and  embayments  as  part  of  this  enhancement.  Side 
channels  diked  for  flood  control  in  the  Yampa 
River  demonstrate  the  feasibility  of  recreating 
backwater  using  existing  riverine  features.  These 
function  as  natural  backwaters  which  adult  Colora- 
do squawfish  occupy  during  runoff.  They  drain 
with  descending  flow  and  do  not  become  refuges 
for  predaceous  and  competitive  non-native  fishes. 
Natural  embayments  are  important  low-water 
habitats,  especially  for  young  Colorado  squawfish 
and  humpback  chub  after  runoff.  These  are  created 
naturally  during  high  flows  by  eddies  around  chan- 
nel obstructions  or  stable  shoreline  features  and 
can  be  artificially  created  with  appropriately 
placed  wing  dams  and  band  reinforcements.  Aban- 
doned gravel  pits  flooded  by  the  river  have  long 
been  viewed  as  simulating  backwaters  for  native 
fish  habitat.  Most  contain  water  year  around  and 
are  refuges  for  competitive  non-native  fishes  and 
pathogens.  They  do  not  appear  to  benefit  native 
species  and  should  be  sealed  from  the  river  and 
managed  as  warm-water  game  fisheries  and  water- 
fowl sanctuaries.  However,  gravel  pits  constructed 
in  midchannel  islands,  graded  gently  to  flood 
during  runoff  and  drain  with  descending  flow,  may 
benefit  native  fishes  while  preventing  establish- 
ment of  permanent  populations  of  non-natives.  (See 
also  W86-02484)  (Author's  abstract) 
W88-00363 


ARTIFICIAL  WIND  POWERED  CIRCULA- 
TION OF  HIGH  MOUNTAIN  LAKES  OF  THE 
UINTAS, 

Wasatch-Cache  National  Forest,  Salt  Lake  City, 
UT. 

M.  A.  Shaw. 

IN:  Aquatic  Resources  Management  of  the  Colora- 
do River  Ecosystem:  Proceedings  of  the  1981 
Symposium  on  the  Aquatic  Resources  Manage- 
ment of  the  Colorado  River  Ecosystem,  November 
16-18,  1981,  Las  Vegas,  NV.  Ann  Arbor  Science, 
Ann  Arbor,  MI.  1983.  p  579-595,  12  fig,  1  tab,  2 
ref. 

Descriptors:  *Water  quality  control,  *Fish  man- 
agement, "Lakes,  "Oxygen,  "Water  circulation, 
"Mountain  lakes,  Stratification,  Thermal  stratifica- 
tion, Dissolved  oxygen,  Uinta  Mountains,  Utah, 
Destratification,  Temperature,  Water  temperature, 
Marsh  Lake,  Sargent  Lake. 

A  wind-powered  water  circulator  was  used  in 
three  thermally  stratified  mountain  lakes  to  in- 
crease dissolved  oxygen  levels  for  fish  manage- 
ment. Marsh  Lake  showed  a  significant  change  in 
summer  temperature  but  little  change  in  dissolved 
oxygen  profile;  reduction  of  the  aquatic  vegetation 
by  lowering  the  lake  level  allowed  a  fish  popula- 
tion to  overwinter  in  this  lake,  33  acres  with  an 
average  depth  of  5.1  meters.  In  Sargent  Lake,  9 
acres  in  area  and  4.3  meters  average  depth,  and  in 
Teapot  Lake,  14  acres  in  area  and  7.3  meters 
average  depth,  little  effect  on  the  oxygen-tempera- 
ture profile  was  observed  and  no  fish  life  was  seen. 
However,  the  winter  dissolved  oxygen  level  was 
higher  after  the  first  summer  of  circulation.  The 
oxygenation  that  occurred  in  Marsh  Lake  was 
attributed  to  better  orientation  to  the  prevailing 
wind.  (See  also  W86-02484)  (Cassar-PTT) 
W88-00367 


production  declines  as  the  reservoir  ages.  Filling  a 
reservoir  in  stages  imitating  spring  flooding  can 
increase  fish  production.  Water  temperature  at  the 
time  of  filling  is  also  a  consideration.  When  reser- 
voirs are  filled  at  water  temperatures  of  11  C, 
warmwater  fish  communities  benefit.  When  reser- 
voirs are  filled  at  water  temperatures  of  5  C, 
coolwater  fish  communities  benefit.  Stage  filling 
(filling  to  well  defined  successive  pool  levels)  is 
effective  in  increasing  fish  production.  However, 
this  technique  is  not  always  practical  where  con- 
sumptive needs  exceed  the  amount  of  water  that 
can  be  supplied.  Reservoir  clearing  plans  must 
consider  trade-offs  among  mosquito  control,  water 
quality,  recreation,  and  fish  production.  The  best 
reservoir  clearing  plans  are  those  which  retain  all 
herbaceous  plants  and  forest  litter  and  timber  in 
selected  sites  such  as  covers,  embayments,  old 
creek  channels,  in  blocks,  or  in  clusters.  However, 
submerged  timber  may  be  a  navigation  hazard.  In 
prairie  land  artificial  structures  may  be  justified  to 
improve  sport  fishing.  (Cassar-PTT) 
W88-00864 


FISHERIES  OF  THE  UNITED  STATES,  1984. 

National  Fishery  Statistics  Program,  Washington, 

DC. 

For  primary  bibliographic  entry  see  Field  7C. 

W88-0O873 


8-INCH  LENGTH  LIMIT  IN  SMALLMOUTH 
BASS:  EFFECTS  ON  THE  SPORT  FISHERIES 
AND  POPULATIONS  ON  SMALLMOUTH 
BASS  AND  YELLOW  PERCH  IN  NEBISH 
LAKE,  WISCONSIN, 

Wisconsin  Dept.  of  Natural  Resources,  Madison. 
For  primary  bibliographic  entry  see  Field  6G. 
W88-00874 


EFFECT  OF  HABrTAT  ALTERATION  BY 
ENERGY  RESOURCE  DEVELOPMENTS  IN 
THE  UPPER  COLORADO  RIVER  BASIN  ON 
ENDANGERED  FISHES, 

Fish  and  Wildlife  Service,  Salt  Lake  City,  UT. 
T.  J.  Hickman. 

IN:  Aquatic  Resources  Management  of  the  Colora- 
do River  Ecosystem:  Proceedings  of  the  1981 
Symposium  on  the  Aquatic  Resources  Manage- 
ment of  the  Colorado  River  Ficosystem,  November 
16-18,  1981,  Las  Vegas,  NV.  Ann  Arbor  Science, 
Ann  Arbor,  MI.   1983.  p  537-550,  2  tab,  20  ref. 

Descriptors:  "Fish  management,  "Environmental 
effects,  "Rivers,  "Aquatic  habitats,  "Reservoirs, 
Habitats,  Colorado  River,  Dace,  Kendall  Warm 
Springs  dace,  Squawfish,  Humpback  chub,  Chubs, 
Bonytail  chubs,  Dams,  Water  quality,  Flow  rates, 
Water  use,  Irrigation,  Water  demand,  Energy. 

The  upper  Colorado  River  system  is  the  habitat  of 
several  endangered  fish:  Kendall  Warm  Springs 
dace,  Colorado  squawfish,  humpback  chub,  and 
bonytail  chub.  The  single  most  important  factor 
contributing  to  the  decline  of  these  species  has 
been  the  construction  and  operation  of  dams  and 
reservoirs,  which  have  effected  flow,  temperature, 
chemistry,  biota,  and  migration  routes.  Water  de- 
pletion amounting  to  about  25%  of  the  total  has 
also  had  similar  effects,  particularly  by  eliminating 
the  backwater  nursery  areas.  A  predicted  decrease 
in  agricultural  use  and  increase  in  energy  develop- 
ment use  would  decrease  the  amount  of  used  irri- 
gation water  percolating  back  into  the  groundwat- 
er and  streams.  In  addition,  water  allocated  for 
irrigation  is  not  always  used,  whereas  energy  use 
would  be  more  uniform.  In  order  to  preserve  the 
endangered  fish,  cooperation  between  diverse 
groups  is  needed.  This  may  require  that  some  dam 
projects  may  be  abandoned  and  that  others  may  be 
changed  or  delayed.  Reducing  demands  on  the 
river's  water  supply  can  also  aid  in  protecting  the 
fish.  This  could  take  the  form  of  energy  alterna- 
tives (solar),  water  conservation,  technological  im- 
provements, use  of  groundwater  where  feasible, 
and  weather  modification.  Other  habitat  preserva- 
tion activities  are  purchase  of  water  rights,  habitat 
manipulation  and  construction,  fish  passageways, 
and  artificial  propagation.  (See  also  W86-02484) 
(Cassar-PTT) 
W88-O0364 


HABITAT    SUITABILITY    INDEX    MODELS: 
GULF  MENHADEN, 

Gulf  Coast  Research  Lab.,  Ocean  Springs,  MS. 
For  primary  bibliographic  entry  see  Field  2L. 
W88-00641 


GUIDANCE  MANUAL  FOR  THE  INPUT  OF 
BIOLOGICAL  INFORMATION  TO  WATER- 
INTAKE-STRUCTURE  DESIGN, 

Battelle  Pacific  Northwest  Labs.,  Richland,  WA. 
For  primary  bibliographic  entry  see  Field  6G. 
W88-O0643 


HYDROACOUSTIC    BIOMASS    ESTIMATION 
TECHNIQUES, 

Oak  Ridge  National  Lab.,  TN. 

For  primary  bibliographic  entry  see  Field  7B. 

W88-O0654 


FACTORS  AFFECTING  FISH  PRODUCTION 
AND  FISHING  QUALITY  IN  NEW  RESER- 
VOIRS, WITH  GUIDANCE  ON  TIMER  CLEAR- 
ING, BASIN  PREPARATION,  AND  FILLING, 

Fish  and  Wildlife  Service,  Fayetteville,  AR. 
G.  R.  Ploskey. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  ADA- 103428. 
Price  codes:  A04  in  paper  copy,  A01  in  microfiche. 
Technical  Report  E-81-11,  August  1981.  Final 
Report.  U.  S.  Army  Environmental  and  Water 
Quality  Operational  Studies,  Army  Engineer  Wa- 
terways Experimental  Station,  Vicksburg,  MS.  68 
p,  2  tab,  144  ref.  Contract  No.  Intra  Army 
WESRF-80-210. 

Descriptors:  "Fish  management,  "Reservoirs,  Lit- 
erature review,  Reservoir  fisheries,  Fishing,  Recre- 
ation, Forest  management,  Aquatic  life,  Inverte- 
brates, Fish  food  organisms,  Productivity,  Bacte- 
ria, Algae,  Zooplankton,  Nutrients,  Organic 
matter,  Detritus,  Vegetation,  Flooding,  Spawning. 

Literature  on  fishery  development  in  new  reser- 
voirs is  reviewed.  Many  filling  and  site  preparation 
techniques  are  available  to  enhance  fish  production 
and  angling  quality.  For  the  first  5-10  years  after 
filling,  production  is  high.  After  nutrients  and  de- 
trius  from  the  inundated  land  has  been  used,  fish 


EFFECTS  OF  RESERVOIR  WATER  LEVELS 
ON  YEAR-CLASS  DEVELOPMENT  AND  THE 
ABUNDANCE  OF  HARVESTABLE  FISH, 

Aquatic  Ecosystem  Analysts,  Fayetteville,  AR. 
For  primary   bibliographic   entry  see   Field   6G. 
W88-00889 


INTRODUCTION  TO  CARP  FARMING  (IN- 
LEIDING  TOT  KARPBOERDERY), 

Virginia  Polytechnic  Inst,  and  State  Univ.,  Blacks- 
burg.  Dept.  of  Civil  Engineering. 
E.  J.  Kruger. 

The  Nature  Conservation  Tranvaal  Provincial  Ad- 
ministration (Pretoria),  No.  ISBN  0  7991  0099  4,  1- 
53,  1975.  12  Illus,  1 1  fig,  6  tab,  21  ref. 

Descriptors:  "Fish  fanning,  "Aquaculture,  "Farm 
management,  Fish,  Water  quality,  Fish  ponds,  Fer- 
tilizers, Fish  foods,  Marketing,  Economic  evalua- 
tion, Design  criteria,  Fish  harvest,  Carp,  Silver 
carp,  Hypophthalmichthys  molitrix,  Tilapia  aurea. 

The  guide  strives  to  serve  as  an  introduction  to 
carp  farming  and  as  a  stimulation  for  further  self 
study.  The  methods  and  techniques  cited  are  not 
unique  to  South  Africa  but  are  practiced  universal- 
ly. Site  evaluation,  the  layout  and  construction  of  a 
carp  farm,  preparation  of  ponds,  production  of 
table  fish,  the  marketing  of  fish  and  economic 
considerations  are  aspects  discussed.  (SAWIC) 
W88-00944 


9.  MANPOWER,  GRANTS 
AND  FACILITIES 

9D.  Grants,  Contracts,  and 
Research  Act  Allotments 


CALIFORNIA  WATER  RESOURCES  CENTER 
ANNUAL  REPORT,  JULY  1,  1982  -  SEPTEM- 
BER 30, 1983. 

California  Univ.,  Davis.  Water  Resources  Center. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  PB87-201109/ 
AS.  Price  codes:  A06  in  paper  copy,  A01  in  micro- 
fiche. Report  No.  57  (Annual  Report),  December 
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1983.  102  p. 

Descriptors:  'Water  Research  Institutes,  'Educa- 
tion, 'Training,  'Research  facilities,  'Project  plan- 
ning, 'Research  priorities,  'Institutional  con- 
straints, Acid  rain,  Economic  aspects,  Hydraulics, 
Climatology,  Weather,  Institutions,  Water  manage- 
ment, Resources  management,  Aquatic  environ- 
ment. 

The  Water  Resources  Center  of  the  University  of 
California  is  a  multicampus  research  unit  whose 
programs  are  funded  from  state  and  federal 
sources.  The  report  lists  the  seven  University  of 
California  campuses  and  describes  the  research 
projects  funded  at  each.  Two  major  program  divi- 
sions are  saline  water  conversion  research  and 
freshwater  research.  During  this  reporting  year,  a 
total  of  $304,529  was  allocated  to  freshwater  re- 
search projects,  providing  total  support  for  22  new 
and  continuing  projects  on  seven  campuses  and 
partial  support  for  an  additional  four  projects.  The 
saline  water  program  received  $200,461,  which 
was  allocated  to  thirteen  projects  on  two  campus- 
es. Fund  allocations  to  research  projects  are  made 
after  review  by  the  center's  coordinating  board. 
An  annual  call  for  project  suggestions  initiates  the 
research  program  cycle.  For  this  reporting  year,  a 
total  of  58  suggestion  sheets  from  54  investigators 
were  submitted  to  the  center  for  review.  Of  these 
58,  25  resulted  in  formal  proposals  being  submitted, 
of  which  eleven  new  projects  received  funding. 
Projects  currently  funded  include  hydrology,  cli- 
matology, and  hydraulics;  aquatic  environments 
and  ecosystems;  water  quality;  water  development 
and  management  alternatives  and  institutional  ar- 
rangements. The  center  publishes  and  disseminates 
research  through  publications,  conferences  and  in- 
formation activities  such  as  computerized  informa- 
tion retrieval  from  federal  files.  (Hawkins-Omni- 
plan) 
W88-O0542 


ANNUAL  REPORT,  COLORADO  WATER  RE- 
SOURCES RESEARCH  INSTITUTE,  FY1984- 
1985, 

Colorado  State  Univ.,  Fort  Collins.  Water  Re- 
sources Research  Inst. 
N.  A.  Evans. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  PB87-195632/ 
AS.  Price  codes:  A03  in  paper  copy,  A01  in  micro- 
fiche. Institute  Annual  Report,  (1985).  30  p. 
Project  No.  USGS  G895.  Contract  No.  14-08- 
0001-G895. 

Descriptors:  'Research,  'Information  transfer, 
'Training,  'Colorado,  'Water  resources  institutes, 
Groundwater  recharge,  Geochemistry,  Recharge 
wells,  Wildlife  habitats,  Legal  aspects,  Institutional 
constraints,  Reservoir  releases,  Flow  control,  Eva- 
potranspiration,  Groundwater  level,  Phreato- 
phytes,  Consumptive  use,  Water  permits,  Water 
quality  standards,  Quality  control,  Water  quality 
management,  Effluent  standards,  Low  flow,  Com- 
puter models,  River  basin  management,  Public 
policy,  Water  supply  development. 

This  report  covers  the  21st  year  of  managed  water 
research  conducted  by  the  Colorado  Water  Re- 
sources Research  Institute.  It  describes  progress  in 
research  and  technology  development  in  the  fol- 
lowing high-priority  water  problems  facing  Colo- 
rado: impact  of  the  Endangered  Species  Act  in  the 
South  Platte  Basin;  low-flow  criteria  for  effluent 
discharge  permits;  Crane  habitat  maintenance  - 
South  Platte  River;  geochemistry  of  bedrock  aqui- 
fer recharge  in  the  Denver  Basin;  guidelines  for 
developing  basin-of-origin  compensation;  basin- 
wide  water  system  computer  simulation;  voluntary 
integrated  basinwide  water  management;  evapo- 
transpiration  of  natural  vegetation  in  the  Closed 
Basin;  groundwater  recharge;  optimum  reservoir 
siting  and  sizing;  drought  analysis;  floodplain  man- 
agement; urban  water  conservation;  Ogallala  water 
conservation;  water  quality  monitoring;  land  treat- 
ment and  disposal  of  sewage  effluent.  The  report 
also  describes  the  Institute's  technology  transfer 
activities  and  illustrates  their  significance  to  the 
practical  concerns  of  water  users  and  managers  in 
Colorado.  The  Institute  program  also  provides 
training   for   future   water   resource   professionals 


through  experience  on  research  projects.  (Evans- 

CO  St.  U.) 

W88-00551 


INSTITUTE  FOR  RESEARCH  ON  LAND  AND 
WATER  RESOURCES,  ANNUAL  REPORT  1984, 

Pennsylvania  State  Univ.,  University  Park.  Inst, 
for  Research  on  Land  and  Water  Resources. 
D.  L.  Fisher. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  PB87-197380/ 
AS.  Price  codes:  A03  in  paper  copy,  A01  in  micro- 
fiche. Publication  No.  LW8504,  1985.  U.  Ed.  85- 
1077.  52  p.  Project  No.  USGS  G929. 

Descriptors:  'Pennsylvania,  'Institute  for  Re- 
search on  Land  and  Water  Resources,  'Technolo- 
gy transfer,  'Water  Resources  Institutes,  Interdis- 
ciplinary studies,  Environmental  effects,  Natural 
resources,  Conservation,  Waste  management, 
Water  management,  Acid  rain,  Land  use,  Remote 
sensing,  Model  testing,  Feasibility  studies,  Hazard- 
ous materials,  Fate  of  pollutants,  Nutrient  removal, 
Monitoring,  Assessments,  Regional  planning,  Pub- 
lications, Professional  personnel. 

The  interdisciplinary  research  programs  and  tech- 
nology transfer  activities  of  the  Institute  for  Re- 
search on  Land  and  Water  Resources  are  dis- 
cussed. Primary  research  areas  in  1984  were:  water 
resources  management;  environmental  impact  as- 
sessment; acid  precipitation;  remote  sensing;  re- 
siduals management;  and  planning  and  develop- 
ment. As  examples,  specific  projects  focused  on 
the  development  and  application  of  models  for 
hydrologic  processes;  hazardous  and  toxic  waste 
management;  educating  the  public  about  low-level 
radioactive  waste  and  its  disposal;  agricultural  pol- 
lution; the  impacts  of  variations  in  river  or  stream 
flow  on  fish  populations;  and  the  effect  on  a  stream 
of  nutrient  removal.  Technology  transfer  efforts 
concentrated  on  the  problems  of  atmospheric  dep- 
osition and  water  conservation.  Efforts  also  includ- 
ed development  of  a  sourcebook  of  water  quality 
data  for  use  by  Delaware  River  management  per- 
sonnel and  a  training  manual  to  be  used  in  evaluat- 
ing erosion  and  sedimentation  control  plans.  Also, 
the  Institute's  graduate  training  program  and  advi- 
sory committee  are  discussed.  A  directory  giving 
areas  of  expertise  of  Institute  faculty  and  staff  is 
included  as  is  a  listing  of  recent  publications. 
(Fisher-Penn  St.  U.) 
W88-00553 


FISCAL  YEAR  1984  PROGRAM  REPORT 
(NORTH  CAROLINA  WATER  RESOURCES 
RESEARCH  INSTITUTE), 

North  Carolina  Water  Resources  Research  Inst., 
Raleigh. 
D.  H.  Moreau. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  PB87- 197372/ 
AS.  Price  codes:  A03  in  paper  copy,  A01  in  micro- 
fiche. Program  Report  No.  G-924-01,  September 
1985.  34  p,  2  fig.  Project  No.  USGS  G-924-01. 
Contract  No.  1 4-08-000 1-G924. 

Descriptors:  'Research,  'Information  transfer, 
'Training,  'North  Carolina,  Aquatic  weed  control, 
Hydrilla,  Eutrophication,  Algal  control,  Phyto- 
plankton,  Eutrophic  lakes,  Limiting  nutrients,  Nu- 
trient Requirements,  Agricultural  runoff,  Agricul- 
tural drainage,  Wetlands,  Wetland  filters,  Septic 
tanks,  Soil  moisture  retention,  Watershed  protec- 
tion, Land  use. 

The  Institute,  in  cooperation  with  the  U.S.  Depart- 
ment of  Interior  Geological  Survey,  supported  re- 
search, graduate  training,  and  information  transfer 
programs  in  response  to  major  water  problems  of 
concern  to  the  state  and  federal  water  agencies. 
The  report  describes  the  interaction  between  the 
Institute  and  the  state  and  federal  water  agencies  in 
setting  research  priorities.  The  Institute  has  a  34- 
member  Advisory  Committee  to  assist  in  these 
cooperative  functions.  Six  research  projects  were 
supported  with  U.S.  Department  of  the  Interior 
Geological  Survey  funds.  Progress  reports  are  in- 
cluded for  four  continuing  projects:  (1)  Arresting 
Eutrophication  in  Rivers,  (2)  Environmental  Con- 
trol of  Phytoplankton  in  a  Piedmont  Reservoir,  (3) 
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Pollutant  Removal  Effectiveness  and  the  Hydrau- 
lics of  Wetland  Filter  Areas  for  Pumped  Agricul- 
tural Drainage  Water,  and  (4)  Movement  of  Soil 
Moisture  and  Chemical  Pollutants  from 
Wastewater  Disposal  Systems  Through  the  Soils 
and  Saprolites  in  Piedmont  Landscapes.  Final  com- 
pletion reports  and  synopses  are  provided  for  two 
projects:  (1)  Refinement  of  Chemical  Control  Pro- 
cedures for  Hydrilla  and  Alligatorweed  in  Pied- 
mont and  Coastal  Plains  Waters  and  (2)  The  Prac- 
ticality of  Preserving  Water  Supply  Reservoir  sites 
in  North  Carolina:  An  Initial  Assessment.  A  pro- 
gram of  information  transfer  supported  primarily 
from  state  funds  is  described.  These  efforts  include 
workshops,  research  review  meetings,  seminars, 
newsletters,  and  an  extensive  public  service  role  by 
both  the  Institute  Director  and  Associate  Director. 
(Lambert-UNCWRRI) 
W88-00554 


FISCAL  YEAR  1986  PROGRAM  REPORT. 
(NORTH  CAROLINA  WATER  RESOURCES 
RESEARCH  INSTITUTE). 

North  Carolina  Water  Resources  Research  Inst., 
Raleigh. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  V A  22161,  as  PB87  217402/ 
AS.  Price  codes:  A03  in  paper  copy,  A01  in  micro- 
fiche. Program  Report  G1243-01,  May  1987.  27  p. 
Grant  No.  14-08-0001-G1243. 

Descriptors:  'Research,  'Information  transfer, 
'Training,  'North  Carolina,  'Water  Research  In- 
stitute, Water  quality,  Fisheries,  Radon,  Wetlands, 
Groundwater  movement,  Groundwater  recharge, 
Groundwater  pollution,  Estuarine  fish. 

This  report  summarizes  the  North  Carolina  Water 
Resources  Research  Institute  FY  1986  research 
program  funded  by  the  U.S.  Department  of  the 
Interior,  Geological  Survey  (Allotment  grant  and 
by  state  and  other  federal  and  non-federal  funds). 
The  research  program  focused  on  the  following 
areas  considered  critical  to  the  North  Carolina 
water  resources  program:  Groundwater  Move- 
ment and  the  Transport  of  Contaminants  in  the 
Saturated  or  Unsaturated  Zone;  Protection  of  Sur- 
face Waters  from  Toxics  and  Excessive  Nutrients; 
Protection  and  Management  of  Drinking  Water 
Supply  Watersheds;  Financial  Aspects  of  Urban 
Water  Management;  Coastal  Water  Management; 
and  Aquatic  Weed  Management.  Federal  funds 
were  used  to  support  work  on  four  research 
projects.  One  continuing  project  addressed  the 
issue  of  water  quality  and  the  health  of  estuarine 
fishes.  A  second  project  which  investigated  water 
problems  associated  with  groundwater  recharge  in 
the  Piedmont  was  completed.  Another  completed 
research  project  provided  information  essential  to 
predicting  the  occurrence  of  radon  in  North  Caro- 
lina groundwater.  A  fourth  study  examined  the  use 
of  wetland  areas  to  improve  water  quality.  Addi- 
tional studies  and  an  information  transfer  program 
were  supported  using  state  and  local  government 
funding.  A  progress  report  and/or  a  completion 
report  for  those  projects  receiving  U.S.  Depart- 
ment of  the  Interior,  Geological  Survey,  support  is 
included  in  this  Annual  Report.  (Lambert-UNC, 
WRRI) 
W88-00942 


FISCAL  YEAR  1986  PROGRAM  REPORT 
(GEORGIA  ENVIRONMENTAL  CENTER), 

Georgia  Inst,  of  Tech.,  Atlanta,  GA.  Water  Re- 
sources Research  Inst. 
B.  Kahn 

Available  from  the  National  Technical  Information 
Service  Springfield,  VA  22161,  as  PB87-217394/ 
AS.  Price  codes:  A04  in  paper  copy,  A01  in  micro- 
fiche. Program  Report  G1219(01),  May  1987.  44  p, 
6  tab.  Contract  No.  14-08-0001-G1219.  Project  No. 
USGS  G1219-01. 

Descriptors:  'Research,  'Information  transfer, 
•Training,  'Georgia,  Groundwater  movement, 
Finite  element  analysis,  Infiltration,  Surface- 
groundwater  relationships,  Runoff,  Network 
design,  Water  pollution,  Electro-chemistry,  Chem- 
ical analysis,  Chromatography,  Subsurface  drain- 
age, Irrigation  systems. 
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The  following  six  research  projects  were  complet- 
ed: (1)  Modeling  Transient  Ground  Water  Flow  in 
Multilayered  Aquifier  Systems,  by  M.M.  Aral.  A 
recently  developed  steady-state  model  for  multi- 
layer aquifers  was  extended  to  consider  unsteady 
conditions  such  as  major  water  withdrawals  at 
wells,  and  was  tested  in  numerical  experiments.  (2) 
Microcomputer  Program  for  Estimating  Drought 
Stream  Flow  Reduction  Due  to  Wells,  by  J.F. 
Dowd  and  K.J.  Hatcher.  A  model  was  developed 
for  computing  flow  from  streams  into  adjacent 
aquifers,  subjected  to  sensitivity  analysis  for  the 
range  of  input  rates  expected  in  south  Georgia,  and 
used  to  indicate  the  most  influential  parameters 
under  these  conditions.  (3)  Effect  of  Soil  Disper- 
sion on  Surface  Runoff  in  Southern  Piedmont 
Soils,  by  D.F.  Radcliffe  and  W.P.  Miller.  Green- 
house experiments  with  a  rain  simulator  and  three 
types  of  soils  showed  that  infiltration  rates  de- 
creased with  time  due  to  clogging  of  pore  space  by 
clay  particles  dislodged  by  rain  drops,  leading  to 
increases  in  surface  runoff.  (4)  Optimal  Schemes 
for  Groundwater  Quality  Monitoring  in  the  Shal- 
low Aquifer,  Dougherty  Plain,  Southwestern 
Georgia,  by  S.  Rouhani.  Advanced  geostatistical 
techniques  have  been  used  to  select  primary  target 
zones  for  locating  sampling  wells  based  on  avail- 
able leakance  data.  (5)  The  Analysis  of  Azo  Dyes 
in  Water  by  High-Performance  Liquid  Chroma- 
tography with  a  Swept-Potential  Electrochemical 
Detector,  by  P.E.  Sturrock.  Initial  efforts  to  com- 
bine chromatography  with  electrochemical  analy- 
sis of  the  chromatographic  fractions  showed  that 
some  unseparated  dyes  could  be  distinguished 
readily  at  low  levels  in  industrial  effluent.  (6)  Eval- 
uation of  Subsurface  and  Outflow  Water  Quality 
from  a  Drainage  -  Subirrigation  System  in  the 
Georgia  Flatwoods,  by  D.L.  Thomas,  A.  Shirmo- 
hammadi  and  R.  Lowance.  Data  from  an  experi- 
mental site  are  given  for  pH,  nitrogen,  phosphorus, 
and  chlorine.  Nitrate  and  chloride  levels  were 
higher  than  at  plots  that  were  not  maintained  with 
drainage  subirrigation  systems.  (Kahn  -  GA  Inst. 
Tech.) 
W88-00962 
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TECHNICAL  INFORMATION 


10A.  Acquisition 
And  Processing 


records  complement  WRRI  Report  190,  'A  Guide 
to   Elephant    Butte    Irrigation    District    Records'. 
(Miller-NM  St  U.) 
W88-00721 


STATE  AGENCY  LIBRARIES  OF  TEXAS 
UNION  LIST  OF  SERIALS:  SUPPORT  ACTIVI- 
TIES REPORT. 

Texas    Natural    Resources    Information    System, 

Austin. 

October  1977.  25  p,  9  fig,  append. 

Descriptors:  *Libraries,  'Information  exchange, 
•Information  systems,  'Computers,  'Data  storage 
and  retrieval,  Information  retrieval,  Data  transmis- 
sion, Data  collections,  Automation,  Computer  pro- 
grams, Data  acquisition. 

The  State  Agency  Libraries  of  Texas  (SALT), 
with  the  help  of  the  Texas  Natural  Resources 
Information  System  (TNRIS),  has  developed  a 
computerized  list  of  all  serials  (or  periodicals)  and 
their  location  among  the  member  libraries.  TNRIS 
development  support  of  the  SALT  Union  List  of 
Serials  included  the  services  of  a  computer  analyst, 
a  programmer  to  design  and  implement  the  system, 
keypunch  services  to  convert  periodical  data  to 
machine  readable  form,  and  computer  time  to  de- 
velop and  test  the  system.  The  SALT  Union  List 
of  Serials  should  improve  bibliographic  and  physi- 
cal access  to  periodical  materials  located  in  state 
agencies  and  provide  more  efficient  delivery  of 
periodical  articles.  It  should  also  provide  more 
effective  use  of  individual  library  funds  in  the 
provision  of  periodical  material,  and  offer  in- 
creased awareness  on  the  part  of  state  personnel  of 
the  library  resources  and  services  available  in  state 
government  agencies.  Updates  to  the  SALT  List 
will  continue  to  be  provided  by  SALT  member 
libraries  through  the  Texas  State  Library  consult- 
ant to  Texas  State  Agencies.  Verified  updates  will 
continue  to  be  keypunched  and  processed  by 
TNRIS  Systems  Central.  TNRIS  System  Central 
staff  are  currently  conducting  an  inventory  of  non- 
machine  processable  data  housed  in  the  thirteen 
participating  TNRIS  agencies.  The  availability  of 
the  inventory  results  and  the  SALT  periodical  list 
will  provide  greatly  expanded  services  to  the 
TNRIS  user  community.  (Geiger-PTT) 
W88-00803 


IOC.  Secondary  Publication 
And  Distribution 


DISTRIBUTION  REGISTER  OF  ORGANIC 
POLLUTANTS  IN  WATER-WATERDROP, 

Midwest  Research  Inst.,  Kansas  City,  MO. 
B.  L.  Carson,  J.  E.  Going,  V.  Lopez-Avila,  J.  L. 
McCann,  and  C.  J.  Cole. 

IN:  Advances  in  the  Identification  and  Analysis  of 
Organic  Pollutants  in  Water,  Volume  2,  Ann 
Arbor  Science,  Ann  Arbor,  MI.  Edited  by  Law- 
rence H.  Keith,  p  497-525,   11  fig,   16  tab,  4  ref. 

Descriptors:  'Data  acquisition,  'Organic  com- 
pounds, 'Network  design,  'Data  processing, 
'Data  storage  and  retrieval,  Data  collections, 
Computers,  Industrial  wastes,  Drinking  water,  Au- 
tomation, Networks. 

The  U.S.  Environmental  Protection  Agency  com- 
piled a  comprehensive  list  of  organic  pollutants 
found  in  water  called  the  Shackelford-Keith  List. 
When  the  list  was  published  in  December  1976, 
plans  were  being  made  to  fund  a  database  called 
WaterDROP  that  would  include  all  the  many 
fields  of  information  not  available  in  the  Shackel- 
ford-Keith List.  The  initial  data  sheet  developed 
for  WaterDROP  defined  the  major  types  of  input 
data  and  served  as  the  initial  base  for  definition. 
The  second  data  sheet  was  designed  to  handle 
literature  with  multiple  compounds,  sample  loca- 
tions, and  water  type  with  minimum  data  entry. 
The  third  data  sheet  was  developed  in  close  con- 
junction with  the  contractor.  Currently,  the  Wa- 
terDROP data  entered  from  213  documents  in- 
clude 26,800  occurrences  of  about  1000  organic 
compounds  in  drinking  water,  natural  water 
bodies,  industrial  and  sewage  effluents,  aqueous 
process  streams,  and  associated  suspended  particu- 
lates and  sediments.  The  online  database  contains 
10,600  citations  for  869  unique  compounds.  (See 
also  W88-00406)  (Geiger-PTT) 
W88-00408 


PROCEEDINGS,    MISSISSIPPI    WATER    RE- 
SOURCES CONFERENCE,  1985. 

Mississippi  State  Univ.,  Mississippi  State.   Water 

Resources  Research  Inst. 

For  primary  bibliographic  entry  see  Field  6B. 

W88-O0544 


GUIDE  TO  WATER  RECORDS  OF  NEW 
MEXICO,  1897-1983, 

New  Mexico  State  Univ.,  Las  Cruces.  Dept.  of 
History. 

D.  A.  Miller,  J.  T.  Lee,  and  I.  G.  Clark. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  PB87-205316/ 
AS.  Price  codes:  A07  in  paper  copy,  A01  in  micro- 
fiche. New  Mexico  Water  Resources  Research  In- 
stitute, Las  Cruces.  Technical  Completion  Report 
No.  208,  July  1986.  124  p.  State  Project  No. 
1345637. 

Descriptors:  'New  Mexico,  'Irrigation  districts, 
•Information  transfer,  'Archival  collections, 
Water  law,  Water  use,  Management,  Flood  con- 
trol, Data  collections,  History. 

A  Guide  to  Water  Records  of  New  Mexico,  1897- 
1983  is  a  compilation  of  various  types  of  archival 
collections,  representing  a  hundred  years  of  water 
development  in  New  Mexico.  The  collections  in- 
clude personal  papers  of  individuals  and  organiza- 
tions that  dealt  with  the  use  and  study  of  water  in 
New  Mexico.  Many  areas  of  the  state  are  repre- 
sented, including  the  Isleta  Pueblo,  Albuquerque, 
Las  Cruces  and  the  Carlsbad  region.  Thus  the 
water  archives  represents  a  broad  range  of  New 
Mexico's  water  history.  The  collections,  now  cen- 
trally housed  at  New  Mexico  State  University 
Archives,  are  available  for  researchers.  The  collec- 
tions were  organized  and  arranged  according  to 
archival  standards.  To  aid  researchers  in  locating 
documents,  a  finding  aid  is  available  for  each  col- 
lection. Together  these  records  form  a  core  to  base 
future  additions  of  water  records  and  papers. 
Therefore,  continuing  and  expanding  the  availabil- 
ity   of   information    to    researchers.    Also,    these 


10B.  Reference  and  Retrieval 


DISTRIBUTION     REGISTER     OF     ORGANIC 
POLLUTANTS  IN  WATER-WATERDROP, 

Midwest  Research  Inst.,  Kansas  City,  MO. 

For  primary  bibliographic  entry  see  Field   IOC. 

W88-0O408 


COMPUTER  SURVEY  OF  GAS  CHROMATOG- 
RAPHY/MASS   SPECTROMETRY   DATA    AC- 
QUIRED   IN    THE    U.S.    ENVIRONMENTAL 
PROTECTION  AGENCY  SCREENING  ANALY- 
SIS: SYSTEM  AND  RESULTS, 
Environmental  Research  Lab.,  Athens,  GA. 
For  primary  bibliographic  entry  see  Field  5A. 
W88-00409 


SAS  BASED  HYDROLOGIC  INFORMATION 
STORAGE  AND  RETRIEVAL  SYSTEM,  PART 
I, 

Idaho  Univ.,  Moscow.  Dept.  of  Agricultural  Engi- 
neering. 

For  primary  bibliographic  entry  see  Field  7C. 
W88-00725 


STATE  AGENCY  LIBRARIES  OF  TEXAS 
UNION  LIST  OF  SERIALS:  SUPPORT  ACTIVI- 
TIES REPORT. 

Texas    Natural    Resources    Information    System, 

Austin. 

For  primary  bibliographic  entry  see  Field   10A. 

W88-00803 


POLLUTION  FROM  ALASKAN  OIL  AND  GAS 
OPERATIONS:  CITATIONS  FROM  THE  OCE- 
ANIC ABSTRACTS  DATA  BASE  (1974-NOV  82). 
National  Technical  Information  Service,  Spring- 
field, VA. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  PB83-852822. 
Price  codes:  N01  in  paper  copy,  N01  in  microfiche. 
November  1982.  57  p. 

Descriptors:  'Oil  pollution,  'Oil  spills,  'Oil  recov- 
ery, 'Water  pollution  effects,  Oil  wastes,  Oil  indus- 
try, Oil  refineries,  Cleanup  operations,  Oil  skim- 
mers, Oil  slicks,  Water  pollution,  Water  pollution 
control,  Legal  aspects. 

Sixty-six  citations,  with  abstracts,  pertain  to  mech- 
anisms and  effects  of  environmental  pollution  asso- 
ciated with  oil  and  natural  gas  operations  in 
Alaska.  Effects  at  specific  locations  and  specific 
species  are  considered.  L  -0al  aspects  of  oil  pollu- 
tion from  a  variety  of  sources  are  discussed.  Spe- 
cific topics  covered  include:  technology  for  oil 
recovery,  landfill  disposal  of  spilled  oil,  analytical 
procedures,  impact  of  oil  pollution  on  aquatic  or- 
ganisms, modeling  of  oil  spills,  liability  related  to 
oil  spills,  and  the  fate  of  spilled  oil  in  aquatic 
environments.  (Halterman-PTT) 
W88-00911 


ACID  PRECIPITATION:  EFFECTS  ON  THE 
AQUATIC  ECOSYSTEM;  CITATIONS  FROM 
THE  U.S.  DEPARTMENT  OF  ENERGY  (EDB) 
DATA  BASE  (1977-SEPT  83). 
National  Technical  Information  Service,  Spring- 
field, VA. 
Available  from  the  National  Technical  Information 
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Service,  Springfield,  VA  22161,  as  PB83-872242. 
Price  codes:  N01  in  paper  copy,  N01  in  microfiche. 
September  1983.  210  p. 

Descriptors:  'Abstracts,  'Acid  rain,  *Air  pollution 
effects,  Acidification,  Aquatic  environment.  Eco- 
systems, Aquatic  life,  Environment,  Aquatic  ani- 
mals, Aquatic  plants. 

A  bibliography  is  presented  which  contains  242 
citations  pertaining  to  the  effect  of  atmospheric 
acid  deposition  on  lakes  and  streams,  and  on  the 
associated  plants  and  animals.  Included  in  this  bib- 
liography are  exposure  pathways,  natural  or  artifi- 
cial buffering,  and  the  effects  on  productivity 
within  aquatic  ecosystems.  Each  citation  includes 
an  accession  number,  title,  author,  abstract,  and 
keyword.  This  bibliography  contains  90  citations 
which  are  new  entries  to  the  previous  edition. 
(Halterman-PTT) 
W88-00912 


ACID  PRECIPITATION:  EFFECTS  ON  TER- 
RESTIAL  ECOSYSTEMS  (OCT  83  -  SEPT  84); 
CITATIONS  FROM  THE  U.S.  DEPARTMENT 
OF  ENERGY  (EDB)  DATA  BASE. 

National  Technical  Information  Service,  Spring- 
field, VA. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  PB84-876036. 
Price  codes:  N01  in  paper  copy,  N01  in  microfiche. 
October  1984.  181  p. 

Descriptors:  *Abstracts,  *Acid  rain,  'Air  pollu- 
tion, Ecosystems,  Air  pollution  effects,  Environ- 
mental effects,  Hydrogen  ion  concentration, 
Sulfur,  Forests. 

Two  hundred  and  twelve  citations,  with  abstracts, 
from  the  United  States  Department  of  Energy 
Data  Base,  represent  material  published  from  Oc- 
tober 1983  to  September  1984  concerning  the 
effect  of  acid  rain  on  terrestrial  ecosystems.  Includ- 
ed are  effects  on  soils,  forests,  and  other  vegeta- 
tion. Trends  in  geographical  distribution  of  acid 
rain  deposition  are  also  covered.  Specific  topics 
include  annual  variations  in  chemical  composition 
of  atmospheric  precipitation,  methodology  of  acid 
rain  research,  and  effects  of  acid  rain  in  various 
parts  of  the  world  (including  Germany,  Norway 
and  many  areas  of  the  United  States).  Citations  are 
indexed  according  to  subject  terms.  (Halterman- 
PTT) 
W88-00913 
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DISTRIBUTION     REGISTER    OF    ORGANIC 
POLLUTANTS  IN  WATER- WATERDROP, 

Midwest  Research  Inst.,  Kansas  City,  MO. 

For  primary  bibliographic  entry  see  Field    IOC. 

W88-00408 


TEXAS  NATURAL  RESOURCES  INFORMA- 
TION SYSTEM  FILE  DESCRIPTION  REPORT. 

Texas    Natural    Resources    Information    System, 

Austin. 

TNRIS-002,  (1982).  343  p,  +  microfiche. 

Descriptors:  'Networks,  'Texas,  'Data  collec- 
tions, 'Data  storage  and  retrieval,  'Information 
systems,  'Natural  resources,  'Texas  Natural  Re- 
sources Information  System,  Water  resources  de- 
velopment, Network  design,  Hydrologic  data  col- 
lections,  Data  acquisition,   Information  retrieval. 

In  June  1972,  the  Texas  Interagency  Council  on 
Natural  Resources  and  the  Environment  approved 
a  recommendation  from  its  Water  Oriented  Data 
Program  Section  to  establish  the  Texas  Natural 
Resources  Information  System  (TNRIS).  The 
TNRIS  identifies  textual,  computer  processable, 
mapped  and  other  data  and  categorizes  it  into  six 
groups:  base  data,  biological,  meteorological,  geo- 
logic and  land,  water,  and  socio-economic.  The 
water  category  contains  data  on:  sediment  load, 
statewide  monitoring  networks,  water  quality,  es- 
tuaries, reservoirs,  streams,  heavy  metals  in  estu- 
aries, flood  flow  frequency,  submerged  lands-sedi- 
ment, water  levels,  subsurface  injection  wells,  well 
drillers'  logs,  well  samples  and  cores,  water  use, 
irrigation,  municipal  and  industrial  return  flows, 
interim  return  flow  system,  effluent  reports,  water 
rights  permits,  water  districts,  certified  water  or 
wastewater  operators,  dams,  sewage  treatment 
plants,  municipal  solid  waste  facilities,  flood  hazard 
analyses,  waste  treatment  planning,  industrial  solid 
waste  registration,  permit  applications,  and  in  situ 
uranium  mining  groundwater  monitoring.  Data  are 
provided  from  TNRIS  to  state,  federal,  local  and 
private  entities  in  the  form  of  printed  reports, 
punched  cards,  computer  tape,  aerial  photography, 
microform,  and  computer  graphics  output. 
(Geiger-PTT) 
W88-00674 


TEXAS  NATURAL  RESOURCES  INFORMA- 
TION SYSTEM,  WATER  ORIENTED  DATA 
BANK:  SYSTEM  CAPABILITIES. 

Texas    Natural    Resources    Information    System, 

Austin. 

June  1973.  29  p,  12  ref,  append. 

Descriptors:  'Data  processing,  'Data  storage  and 
retrieval,  'Data  transmission,  'Texas,  'Computers, 
Data  collections,  Automation,  Hydrologic  data 
collections,  Resources  development,  Natural  re- 
sources, Computer  programs,  Water  resources. 

The  Texas  Water  Oriented  Data  Bank  (TWODB) 
is  an  important  subsystem  of  the  Texas  Natural 
Resources  Information  System  (TNRIS).  The 
TWODB  is  a  user-oriented  data  bank  which,  in 
addition  to  basic  storage  and  retrieval  facilities, 
provides  computer-printed  reports,  graphic  output, 
interface  with  remote  terminals,  statistical  pack- 
ages, and  microfilm  reproduction.  To  facilitate 
storage  and  retrieval  of  data  in  the  TWODB,  six 


categories  of  general  data  and  information  were 
defined:  base  data,  meteorological  resources,  bio- 
logical resources,  water  resources,  geologic  and 
land  resources,  and  socioeconomic  resources.  The 
steps  a  user  might  take  to  obtain  information  from 
the  TWODB,  and  related  TNRIS  publications  and 
data  retrieval  alternatives  are  listed.  The  primary 
goal  of  Phase  III  of  the  TWODB  is  to  complete 
the  basic  implementation  of  the  interagency 
TWODB  and  demonstrate  the  applicability  of  its 
basic  concepts.  Upon  completion  of  Phase  III,  a 
comprehensive  set  of  interagency  data  files  (both 
hard  and  soft)  should  be  available  for  easy  access 
throughout  the  State.  An  appendix  to  this  report 
gives  examples  of  printed  TWODB  output. 
(Geiger-PTT) 
W88-00796 
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SECOND  INTERNATIONAL  CONFERENCE 
ON  GROUND  WATER  QUALITY  RESEARCH, 
PROCEEDINGS. 

Oklahoma  State  Univ.,  Stillwater.  Univ.  Center  for 

Water  Research. 

For  primary  bibliographic  entry  see  Field  5B. 

W88-00534 


CATALOGUE  OF  RECENTLY  DESCRIBED 
DIATOM  TAXA  FROM  AFRICA  AND  NEIGH- 
BOURING ISLANDS  (1965-1980), 

National  Inst,  for  Water  Research,  Pretoria  (South 

Africa). 

For  primary  bibliographic  entry  see  Field  2H. 

W88-00833 


B.J.  CHOLNOKY  DIATOM  SLIDE  COLLEC- 
TION, 

National  Inst,  for  Water  Research,  Pretoria  (South 

Africa). 

For  primary  bibliographic  entry  see  Field  2H. 

W88-00834 

POTENTIAL  FOR  BIOMAGNIFICATION  OF 
CONTAMINANTS  WITHIN  MARINE  AND 
FRESHWATER  FOOD  WEBS, 

Army  Engineer  Waterways  Experiment  Station, 

Vicksburg,  MS.  Environmental  Lab. 

For  primary  bibliographic  entry  see  Field  5B. 

W88-00839 

ENVIRONMENTAL  FEATURES  FOR  FLOOD- 
CONTROL  CHANNELS, 

Army  Engineer  Waterways  Experiment  Station, 

Vicksburg,  MS.  Environmental  Lab. 

For  primary  bibliographic   entry  see  Field   6G. 

W88-00845 
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ABSORPTION  LOSS 

Lightweight  Semi-Flexible  Dike, 
W88-00609 


4D 


Fluid  Wave  Energy  Dissipating  and  Absorbing 

Structure, 

W88-00610  4D 

ABSTRACTS 

Acid  Precipitation:  Effects  on  the  Aquatic  Eco- 
system; Citations  from  the  U.S.  Department  of 
Energy  (EDB)  Data  Base  (1977-Sept  83). 
W88-00912  IOC 

Acid  Precipitation:  Effects  on  Terrestial  Ecosys- 
tems (Oct  83  -  Sept  84);  Citations  from  the  U.S. 
Department  of  Energy  (EDB)  Data  Base. 
W88-00913  IOC 


ACID  RAIN 

Simple  Wet-Only  Rainfall  Collector, 
W88-O0O97 


2B 


Cumulative  Effects  of  Simulated  Acid  Rain  on 
Soil  Chemical  and  Microbial  Characteristics  and 
Conifer  Seedling  Growth, 
W88-00108  5C 

Inter-Storm  Comparisons  from  the  Oscar  High 

Density  Network  Experiment, 

W88-00120  5B 

Sensitivity   of  Early   Life   Stages   of  Blueback 
Herring  to  Moderate  Acidity  and  Aluminum  in 
Soft  Freshwater, 
W88-00138  5C 


Deposition  Both  Wet  and  Dry. 
W88-00222 


5B 


Evaluation    of   Wet    Chemical    Deposition    in 

North  America, 

W88-00223  5B 

Acidic   Pollutants  in   Air  and   Precipitation  at 
Selected  Rural  Locations  in  Canada, 
W88-00224  5B 

Combined  Analysis  of  Air  Quality  and  Precipita- 
tion Chemistry  Data, 
W88-00225  5B 

Comparison  of  Wet  Deposition  Composition  at 
Coastal  and  Inland  Sites  in  East-Central  Florida, 
W88-00226  5B 

Nature  of  Precipitation  and  Atmospheric  Partic- 
ulates in  Central  and  Northern  New  Mexico, 
W88-00227  5B 


Solubility  of  Metal  Ions  in  Rainwater, 
W88-00229 

Chemistry  of  Particles. 
W88-00371 


5B 


5B 


Thermodynamic     Equilibrium     Properties     of 
Aqueous  Solutions  of  Nitrate,  Sulfate  and  Am- 
monium, 
W88-00372  5B 

Acidic  Aerosols:  Oxygen- 18  Studies  of  Forma- 
tion and   Infrared   Studies  of  Occurrence  and 
Neutralization, 
W88-00373  5B 

Studies  of  Sulfur  Dioxide  and  Nitrogen  Reac- 
tions in  Haze  and  Cloud, 
W88-00374  5B 

Observations  on  Acid  Particles  and  Droplets  in 

the  Atmosphere, 

W88-00375  5B 

Acidification  of  Rain  by  Oxidation  of  Dissolved 
Sulfur  Dioxide  and  Adsorption  of  Nitric  Acid, 
W88-O0376  5B 

Solubility  of  Atmospheric  Particulate  Matter, 
W88-00377  5B 


Physics  and   Chemistry  of  Acid   Precipitation, 
W88-00485  5B 

Interactions  Among  Waterfowl,  Fishes,  Inverte- 
brates, and  Macrophytes  in  Four  Main  Lakes  of 
Different  Acidity, 
W88-00680  2H 

Massachusetts  Acid   Rain   Monitoring   Project: 

Phase  I, 

W88-00745  5B 

1983  Annual  Report  to  the  President  and  Con- 
gress:  National   Acid   Precipitation  Assessment 
Program. 
W88-00786  5B 

Acid  Precipitation:  Effects  on  the  Aquatic  Eco- 
system; Citations  from  the  U.S.  Department  of 
Energy  (EDB)  Data  Base  (1977-Sept  83). 
W88-00912  IOC 

Acid  Precipitation:  Effects  on  Terrestial  Ecosys- 
tems (Oct  83  -  Sept  84);  Citations  from  the  U.S. 
Department  of  Energy  (EDB)  Data  Base. 
W88-00913  IOC 

ACID  STREAMS 

Massachusetts  Acid   Rain   Monitoring   Project: 

Phase  I, 

W88-0O745  5B 

ACIDIC  SNOWMELT 

Lack  of  Bioaccumulation  of  Metals  by  Elliptio 
complanata  (Bivalvia)  during  Acidic  Snowmelt 
in  Three  South-Central  Ontario  Streams, 
W88-0O080  5A 

ACIDIC  SOILS 

Massachusetts  Acid   Rain   Monitoring   Project: 

Phase  I, 

W88-00745  5B 

ACIDIC  WATER 

Sensitivity   of  Early   Life   Stages   of  Blueback 
Herring  to  Moderate  Acidity  and  Aluminum  in 
Soft  Freshwater, 
W88-00138  5C 

Interactions  Among  Waterfowl,  Fishes,  Inverte- 
brates, and  Macrophytes  in  Four  Main  Lakes  of 
Different  Acidity, 
W88-00680  2H 

Massachusetts  Acid   Rain  Monitoring   Project: 

Phase  I, 

W88-00745  5B 

ACIDITY 

Massachusetts  Acid   Rain   Monitoring   Project: 

Phase  I, 

W88-00745  5B 

ACOUSTICS 

Hydroacoustic  Biomass  Estimation  Techniques, 
W88-00654  7B 

Engineering   Geology  and  Geomorphology  of 
Streambank  Erosion:  Report  3,  The  Application 
of  Waterborne  Geophysical  Techniques  in  Flu- 
vial Environments, 
W88-00849  2J 

ACTIVATED  CARBON 

Evolution  of  Organics  in  a  Potable  Water  Treat- 
ment System, 
W88-00066  5F 


Ozonation, 
W88-00322 

Active  Carbon  Adsorption, 
W88-00323 

Carbon  Regeneration, 
W88-00325 


5D 
5D 
5D 


Application  of  Organic  Analysis  for  Evaluation 
of  Granular  Activated  Carbon  Performance  in 
Drinking  Water  Treatment, 
W88-00423  5A 

Selective  Adsorption  of  Organic  Homologs  onto 
Activated  Carbon  from  Dilute  Aqueous  Solu- 
tions-Solovophobic  Interaction  Approach:  De- 
velopment and  Test  Theory, 
W88-0O445  5F 

Experimentally   Observed   Anomalies  in   Com- 
petitive Adsorption  and  Reexamination  of  Some 
Available  Models, 
W88-00446  5F 

Application  of  Thermal  Desorption-Gas  Chro- 
matography/Mass  Spectrometry  to  Monitor  Dy- 
namic Adsorption  in  Activated  Carbon, 

W88-00447  5A 

Adsorption  of  Benzene  from  Water  by  Activat- 
ed Carbon, 
W88-0O448  5F 

Adsorption  of  Polychlorinated  Biphenyls  from 

Water  by  Activated  Carbon, 

W88-00449  5B 

Influence  of  Contact  Time  and  Turbulence  on 
the  Adsorption  of  Organics  on  Powdered  Acti- 
vated Carbon, 
W88-00450  5F 

Removal  of  Cd(II)  from  Plating  Waste  Water  by 

an  Activated  Carbon  Process, 

W88-00451  5D 

Removal  of  Priority  Pollutants  with  a  Combined 

Powdered  Activated  Carbon-Activated  Sludge 

Process, 

W88-00452  5D 

Treatment  of  Phenol  and  Substituted  Phenols 
with  an  Anaerobic  Activated  Carbon  Filter, 
W88-00457  5D 

Method  and  Apparatus  for  Producing  Ultrapure 

Water, 

W88-0O495  5F 

Regeneration  of  Activated  Carbon  at  Ambient 
Temperatures  Using  Supercritical  Solvents, 
W88-00541  5D 

Formation  and  Removal  of  Bromoform  During 

Desalination, 

W88-00546  3A 

Incineration  of  Water  Pollutants  with  Activated 
Char  from  Coal,  Wood,  or  Crop  Residues  in  a 
System  Designed  to  Produce  Energy  and  Pyrol- 
ysis  Byproduct  Chemicals, 
W88-00733  5D 

Pilot  Studies  on  the  Toxicity  of  Effluent  from 
Conventional  and  Carbon  Enhanced  Treatment 
of  Refinery  Wastewater:  Phase  III, 
W88-00879  5D 

ACTIVATED  SLUDGE  PROCESS 

Process  Considerations  in  Biological  Treatment 

of  Low  Concentration  Wastewaters:  I.  Steady 

State, 

W88-00070  5D 

Sewage  Sludge  Stabilisation  and  Disinfection. 
W88-00237  5D 

Accelerated  Cold  Anaerobic  Digestion, 
W88-00248  5D 

Wastewater  Treatment, 

W88-00334  5D 

Ecological  Aspects  of  Used-Water  Treatment, 
Volume  3:  The  Processes  and  Their  Ecology. 
W88-00490  5D 
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ADENOVIRUS 

Community  Outbreak  of  Adenovirus  Type  7a 
Infections  Associated  with  a  Swimming  Pool, 
W88-00102  5C 

ADENYLATE  ENERGY 

Variation    in    Adenylate    Energy    Charge    and 
Phosphoadenylate  Pool  Size  in  Estuarine  Orga- 
nisms after  an  Oil  Spill, 
W88-00079  5C 

ADJUDICATION  PROCEDURE 

Ground  Water  Management  Under  the  Appro- 
priation Doctrine,  Part  I, 
W88-00726  6E 

ADMINISTRATIVE  ASPECTS 

Special  Groundwater  Study  of  the  Middle  Dela- 
ware River  Basin,  Study  Area  II,  Volume  III, 
(Chapters  12-14), 
W88-00924  4B 

ADMINISTRATIVE  DECISIONS 

Administrative  Aspects  for  the  Renovation  and 

Reuse  of  Wastewater, 

W88-00273  5D 

Protecting  Instream  Flows  in  Idaho:  An  Admin- 
istrative Case  Study, 
W88-00902  4A 

1983  Report  on  Great  Lakes  Water  Quality  - 
Appendix:  Dredging  Subcommittee  Report. 
W88-00931  5B 

ADMINISTRATIVE  REGULATIONS 

Toxics  Management  in  California. 

W88-00919  6E 

1983  Report  on  Great  Lakes  Water  Quality. 
W88-00927  5B 

1983  Annual  Report  ~  Report  of  the  Aquatic 

Ecosystem  Objectives  Committee. 

W88-00928  5B 

ADSORBENTS 

Active  Carbon  Adsorption, 
W88-00323 


ADSORPTION 

Active  Carbon  Adsorption, 
W88-00323 
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5D 


Selective  Adsorption  of  Organic  Homologs  onto 
Activated  Carbon  from  Dilute  Aqueous  Solu- 
tions-Solovophobic   Interaction  Approach:  De- 
velopment and  Test  Theory, 
W88-00445  5F 

Experimentally  Observed   Anomalies  in  Com- 
petitive Adsorption  and  Reexamination  of  Some 
Available  Models, 
W88-00446  5F 

Application  of  Thermal  Desorption-Gas  Chro- 
matography/Mass  Spectrometry  to  Monitor  Dy- 
namic Adsorption  in  Activated  Carbon, 
W88-00447  5A 

Adsorption  of  Benzene  from  Water  by  Activat- 
ed Carbon, 
W88-00448  5F 

Adsorption  of  Polychlorinated  Biphenyls  from 

Water  by  Activated  Carbon, 

W88-00449  5B 

Influence  of  Contact  Time  and  Turbulence  on 
the  Adsorption  of  Organics  on  Powdered  Acti- 
vated Carbon, 
W88-00450  5F 

Removal  of  Cd(II)  from  Plating  Waste  Water  by 

an  Activated  Carbon  Process, 

W88-0045I  5D 
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Sample  Analysis, 

W88-O0410  5A 

Applications  of  a  Data-Adaptive  Background 
Subtraction  Technique  to  the  Gas  Chromatogra- 
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phic/Mass        Spectrometric        Analysis        of 

Wastewater  Supplies, 

W88-00411  5A 

Comparison  of  Grob  Closed-Loop  Stripping 
Analysis  with  Other  Trace  Organic  Methods, 
W88-00412  5A 

Automatic  Quantification  and  Statistical  Evalua- 
tion of  Organic  Contaminants  using  a  Computer- 
ized Glass  Capillary  Gas  Chromatography/Mass 
Spectrometry  System  and  Grob  Closed-Loop 
Stripping, 
W88-00413  5  A 

Scheme  for  the  Routine  Analysis  of  Purgeable 

Compounds    by    Gas    Chromatography/Mass 

Spectrometry, 

W88-00415  5A 

Analysis  of  Volatile  Organics  on  Sediments  and 

in  Associated  Water, 

W88-00416  5A 

Organic     Analyses     Using     High-Temperature 

Purge-and  Trap  Techniques, 

W88-00417  5  A 

Development  of  Methods  for  the  Analysis  of 
Purgeable  Organic  Priority  Pollutants  in  Munici- 
pal    and     Industrial     Wastewater     Treatment 
Sludges, 
W88-00418  5A 

Development  of  Methods  for  the  Analysis  of 
Extractable  Organic  Priority  Pollutants  in  Mu- 
nicipal   and    Industrial   Wastewater   Treatment 
Sludges, 
W88-00419  5A 

Protocol  for  the  Analysis  of  a  Broad  Range  of 

Specific     Organic     Compounds     in     Drinking 

Water, 

W88-00420  5A 

Cooperative  Quality  Assurance  Program  for 
Monitoring  Contract  Laboratory  Performance, 
W88-00421  5  A 

Glass    Capillary    Gas    Chromatographic/Mass 

Spectrometric  Analysis  of  Organic  Concentrates 

from  Drinking  and  Advanced  Waste  Treatment 

Waters, 

W88-00422  5A 

Application  of  Organic  Analysis  for  Evaluation 
of  Granular  Activated  Carbon  Performance  in 
Drinking  Water  Treatment, 
W88-00423  5A 

Detection,  Identification  and  Quantitative  Anal- 
ysis of  Dihaloacetonitriles  in  Chlorinated  Natu- 
ral Waters, 
W88-00424  5A 

Industrial  Organic  Compounds  in  the  Niagara 

River  Watershed, 

W88-00427  5A 

Chlorinated  Organics  of  Low  and  High  Relative 
Molecular   Mass   in   Pulp   Mill   Bleachery   Ef- 
fluents, 
W88-00428  5A 

Consensus  Voluntary  Reference  Compounds  for 

Organic  Water  Pollutants, 

W88-00433  5A 

Survey  of  Procedures  for  Determining  Volatile 

Organics  in  Water, 

W88-O0435  5A 

Development  of  a   Volatile   Organic  Analysis 
Technique  for  the  Orange-Los  Angeles  County 
Reuse  Study, 
W88-00436  5A 


Characterization  of  Organic  Materials  at  Water 

Factory  21, 

W88-00437  5B 

Trace  Organic   Substances   in   the   River   Lee, 
W88-00438  5B 

Determination  of  Organically  Combined  Chlo- 
rine in  High-Molecular-Weight  Aquatic  Organ- 
ics, 
W88-0O44O  5B 

Measurement  of  Total  Organic  Halides  (TOX) 

and  Purgeable  Organic  Halides  (POX)  in  Water 

Using  Carbon  Adsorption  and  Microcoulometric 

Determination, 

W88-00441  5  A 

High-Performance  Macroporous  Resin  Concen- 
tration System  for  Trace  Organic  Residues  in 
Water, 
W88-0O442  5A 

Concentration  of  Organics  for  Toxicity  Testing 

Using  Membrane  Processes, 

W88-00444  5A 

Selective  Adsorption  of  Organic  Homologs  onto 
Activated  Carbon  from  Dilute  Aqueous  Solu- 
tions-Solovophobic  Interaction  Approach:  De- 
velopment and  Test  Theory, 
W88-00445  5F 

Experimentally  Observed  Anomalies  in  Com- 
petitive Adsorption  and  Reexamination  of  Some 
Available  Models, 
W88-00446  5F 

Application  of  Thermal  Desorption-Gas  Chro- 
matography/Mass Spectrometry  to  Monitor  Dy- 
namic Adsorption  in  Activated  Carbon, 
W88-00447  5A 

Removal  of  Priority  Pollutants  with  a  Combined 

Powdered  Activated  Carbon-Activated  Sludge 

Process, 

W88-00452  5D 

Reaction  of  Ozone  with  Polyaromatics  in  Water, 
W88-00453  5B 

Study  of  UV-Ozone  Reactions  with  Organic 

Compounds  in  Water, 

W88-00454  5D 

Effectiveness    of   a  European    Surface    Water 

Treatment  System,  Especially  in  Removal  of 

Organics, 

W88-00455  5F 

Treatment  of  Phenol  and  Substituted  Phenols 
with  an  Anaerobic  Activated  Carbon  Filter, 
W88-0O457  5D 

Incineration  of  Water  Pollutants  with  Activated 
Char  from  Coal,  Wood,  or  Crop  Residues  in  a 
System  Designed  to  Produce  Energy  and  Pyrol- 
ysis  Byproduct  Chemicals, 
W88-00733  5D 

Biodegradability   Testing  of  Industrial   Wastes 

and  Intractable  Substances, 

W88-00835  5D 

ORGANIC  SOLVENTS 

Waste  Effluent  Treatment  and  Solvent  Recov- 
ery System, 
W88-00580  5D 

ORGANOPHOSPHORUS  PESTICIDES 

Stochastic   Modeling   of  the   Insecticide   Feni- 
trothion  in  Water  and  Sediment  Compartments 
of  a  Stagnant  Pond, 
W88-00021  5B 

Evaluation  of  Toxicity  Limit  and  Sex  Hormone 
Production  in  Response  to  Cythion  and  BHC  in 
the  Vitellogenic  Catfish  Clarias  Batrachus, 
W88-00119  5C 


ORGANOSULFUR  COMPOUNDS 

GC/MS  Identification  of  Organosulphur  Com- 
pounds in  Environmental  Samples, 
W88-00059  5A 

OROGRAPHIC  PRECIPITATION 

Generation  of  Convective  Storms  Over  the  Es- 
carpment of  Northeastern  South  Africa, 
W88-00123  2B 

Thunderstorm  Genesis  Zones  in  the  Colorado 
Rocky  Mountains  as  Determined  by  Traceback 
of  Geosynchronous  Satellite  Images, 
W88-00124  2B 

OUTLETS 

Reaeration     Through     Gated-Conduit     Outlet 

Works, 

W88-00814  8C 


Reaeration  Tests,  Enid  Lake  Outlet  Works, 
W88-00844 


5G 


OUTWASH 

Depositional    Model    for    Outwash,    Sediment 

Sources,  and  Hydrological  Characteristics,  Ma- 

laspina  Glacier,  Alaska:  A  Modern  Analog  of 

the  Southeastern  Margin  of  the  Laurentide  Ice 

Sheet, 

W88-00157  2J 

OVERDRAFT 

Special  Groundwater  Study  of  the  Upper  Dela- 
ware River  Basin,  Study  Area  III,  Volume  I, 
W88-00923  2F 

OVERFLOW 

Apparatus  for  Equalization  of  Overflow  Water 
and  Urban  Runoff  in  Receiving  Bodies  of  Water, 
W88-00524  5G 

OVERLAND  FLOW 

Overland   Flow   and   Sediment   Delivery   Five 
Years  After  Timber  Harvest  in  a  Mixed  Conifer 
Forest,  Arizona,  U.S.A., 
W88-00004  4C 

OXALATE 

Selective   Breeding   Program   to   Improve   the 
Water-Use  Efficiency  and  Nutritive  Acceptabil- 
ity of  Kochia  as  a  Forage  Grazing  Crop, 
W88-00716  3C 


OXIDATION 

Chemistry  of  Particles. 
W88-00371 

Retrievable  Jet  Mixing  Systems, 
W88-00511 


5B 


5D 


Oxidation  of  Formaldehyde  Solutions  Used  for 
the    Preservation    of   Reverse    Osmosis    Mem- 
branes, 
W88-00776  3A 

OXYGEN 

Thermophilic  Sludge  Digestion  Using  Oxygen 

and  Air, 

W88-00252  5D 

Artificial  Wind  Powered  Circulation  of  High 

Mountain  Lakes  of  the  Uintas, 

W88-00367  81 

OXYGEN  DEPLETION 

Role  of  Stratification  in  the  Deoxygenation  of 
Mobile  Bay  and  Adjacent  Shelf  Bottom  Waters, 
W88-00134  2L 


OXYGEN  TRANSFER 

Reaeration  at  Navigation  Locks, 
W88-00846 
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OYSTERS 

Long-Term    Impact    of    the    AMOCO    Cadiz 
Crude  Oil  Spill  on  Oysters  Crassostrea  gigas  and 
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Plaice  Pleuroncctes  platessa  from  Aber  Benoit 

and  Aber  Wrac'h,  Brittany,  France, 

W88-00386  5C 

OZONATION 

Manual  for  Water  Renovation  and  Reclamation. 
W88-00314  5D 


Ozonation, 
W88-O0322 


5D 


Identification  of  the  Partial  Oxidation  Products 
from  Ozonation  of  Hydrazine,  Monomethyl  Hy- 
drazine and  Unsymmetrical   Dimethyl  Hydra- 
zine, 
W88-0O439  5B 

Reaction  of  Ozone  with  Polyaromatics  in  Water, 
W88-00453  5B 

Study  of  UV-Ozone  Reactions  with  Organic 

Compounds  in  Water, 

W88-00454  5D 

Photolytic  Ozonation  for  Protection  and  Reha- 
bilitation of  Ground-Water  Resources;  A  Me- 
chanistics  Study, 
W88-00727  5D 

OZONE 

Ozonation, 

W88-00322  5D 

PALEOHYDROLOGY 

Depositional    Model    for    Outwash,    Sediment 

Sources,  and  Hydrological  Characteristics,  Ma- 

laspina  Glacier,  Alaska:  A  Modern  Analog  of 

the  Southeastern  Margin  of  the  Laurentide  Ice 

Sheet, 

W88-00157  2J 

PANAMA  CANAL 

Organisms    Impacting    Waterhyacinth    in    the 

Panama  Canal, 

W88-00681  "  4A 

PARAMETER  ESTIMATION 

Parameter  Estimation  for  Unsaturated  Flow  and 

Transport  Models  -  A  Review, 

W88-00006  2G 

PARAMETRIC  HYDROLOGY 

Small  Catchment  Flood  Simulation  by  the  Hug- 
gins  Model  and  the  SCS  Synthetic  Hydrograph, 
W88-00956  2A 

PARASITES 

Effect  of  Anaerobic  Digestion  Temperature  and 
Retention  Period  on  the  Survival  of  Salmonella 
and  AscarisOva, 
W88-00256  5D 

Effectiveness  of  Chemical  Disinfection  on  Para- 
sites in  Sludge, 
W88-00260  5D 

Effect  of  Lime  Treatment  of  Sewage  Sludge  on 
the  Hatching  and  Viability  of  Human  Beef  Tape- 
worm, 
W88-00261  5D 

Factors  that  Govern  the  Survival  of  Selected 

Parasites  in  Sewage  Sludges, 

W88-00262  5D 

Microbiological  Health  Effects  Associated  with 
the  Use  of  Municipal  Wastewater  for  Irrigation, 
W88-00283  3C 

Inactivation  of  Parasite-Contaminated  Domestic 

Wastewater  Sludges, 

W88-00462  5D 

PARTICULATE  MATTER 

Nature  of  Precipitation  and  Atmospheric  Partic- 
ulates in  Central  and  Northern  New  Mexico, 
W88-00227  5B 


Solubility  of  Atmospheric  Particulate  Matter, 
W88-00377  5B 

Method  of  Disposal  or  Temporary  Storage  of 

Waste  Material, 

W88-00763  5E 

Stabilization  of  Particulate  Material, 
W88-00765  8A 

Elemental  Composition  of  Suspended  Particu- 
late Matter  in  the  Lower  Duwamish  River  and 
Elliot  Bay,  Washington, 
W88-00876  5B 

PASTEURIZATION 

Experiences    with    the    Pre-Pasteurization    of 
Sewage  Sludge  with  Heat  Recovery, 
W88-00257  5E 

Pasteurization  by  Submerged  Combustion  To- 
gether with  Anaerobic  Digestion, 
W88-00258  5D 

PATENTS 

Water  Still  With  a  Cyclone  Liquid- Vapor  Sepa- 
rator, 
W88-00494  3A 

Method  and  Apparatus  for  Producing  Ultrapure 

Water, 

W88-00495  5p 

Method  and  Apparatus  for  Treating  the  Surface 

of  a  Body  of  Liquid, 

W88-00496  5G 

Pervious  Surround  Method  of  Waste  Disposal 
W88-00497  5£ 


Drainage  System, 
W88-00498 

Offshore  Intake  Structure, 
W88-00499 


5E 
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Arrangement  for  Damming  Water  and  Also  for 
Draining  Away  the  Volume  of  water  Above  a 
Certain  Level  in  Vegetation-Bearing  Stratum, 
W88-OO5O0  8A 
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Pond  with  Filtered  Water, 
W88-O05O1 

Marine  Circulator, 

W88-00502  5G 

Impoundment  and  Diversion  Systems  for  Pre- 
venting or  Mitigating  Flooding, 
W88-00503  4A 

Method  for  Mining  and  Reclaiming  Land, 
W88-00504  4A 

Method  and  Reservoirs  for  In-Ground  Contain- 
ment of  Liquid  Waste, 
W88-O0505  5E 


Method  for  Stabilization  of  Sludge, 
W88-00506 

Method  of  Storing  Logs, 
W88-00507 


5D 


Controlled  Gel  Time  for  Solidification  of  Multi- 
Phased  Wastes, 
W88-00508  5D 

Moisture   Impervient   Barrier  and   Method   for 

Making  Same, 

W88-00509  5G 

Method  of  Processing  Waste  Materials,  Particu- 
larly Sludge  Containing  Noxious  Metals, 
W88-00510  5D 


Retrievable  Jet  Mixing  Systems, 
W88-O0511 


PATENTS 

Process  and  Equipment,   in  Particular  for  the 
Conditioning  of  Waste  Water  Sludges, 
W88-00512  5D 


Bilge  System, 
W88-00513 


5G 


Underground  Leachate  Barrier  and  Method  of 

Making  Same, 

W88-00514  5£ 


Idodine  Disinfection  Dispenser, 
W88-00515 


5F 


Method    for    the    Treatment    of    Wastewater 

Sludge, 

W88-00516  5D 

Flexible  Retractable  Cold  Water  Pipe  for  an 
Ocean  Thermal  Energy  Conversion  System, 
W88-00517  gA 


Solar  Desalting  Process, 
W88-00518 


3A 


Method  and  Apparatus  for  Preventing  Foreign 
Objects  from  Entering  into  Docking  Basins, 
W88-00519  gA 


Method  of  Purifying  Waste  Water, 
W88-00520 


5D 


Method  of  Providing  Earth  Covering  Useful  for 

Water  Harvesting, 

W88-00521  3B 

Portable  Method  for  Decontamination, 
W88-00522  so 

Surface-Activated  Compositions  and  Method  for 

Dispersing  Oil  Slicks, 

W88-00523  so 

Apparatus  for  Equalization  of  Overflow  Water 
and  Urban  Runoff  in  Receiving  Bodies  of  Water, 
W88-00524  5G 

Method  of  Removing  Water  from  Earthen  Pits, 
W88-00525  5G 

Multiple  Effect  Thin  Film  Distillation  System 

and  Process, 

W88-00526  3A 

Liquid  Purification  System, 

W88-00527  3A 

Fluid  Transport  and  Processing  System, 
W88-00528  5G 


Blowout  Recovery  System, 
W88-00529 


5G 


Method  for  Dewatering  Non-Aqueous  Liquids, 
W88-00530  5p 

Purification  of  Hydrocarbon  Streams, 
W88-00531  3C 

Tethered  Submarine  Pressure  Transfer  Storage 

Facility  for  Liquified  Energy  Gas, 

W88-00532  8A 

Sulfite  Destruction  of  Direct  Acting  Mutagens 

in  Drinking  Water, 

W88-00533  5p 


Ground  Moisture  Transfer  System, 
W88-00562 


3A 


5D 


Distillation  Apparatus  with  a  Liquid- Vapor  Sep- 
arating Device  Having  Three  Chambers, 
W88-00563  3A 

Method  and  Apparatus  for  Distillation, 
W88-00564  3A 
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Wobble  Tube  Evaporator  with  Whip  Rod  Fluid 

Distributor, 

W88-00565  3A 

Solar  Distribution  Apparatus, 

W88-00566  3A 

Automated  Solar  Still, 

W88-00567  3A 

Chemical  Dispersant  for  Viscous  Oils, 
W88-0O568  5G 

Method  for  Treating  the  Upper  Layer  of  a  Body 

of  Water, 

W88-00569  5G 


Method  for  Treating  Oil  Slicks, 
W88-00570 


5G 


Hydrocarbon  Solvent-Based  Dispersant  Formu- 
lation and  Its  Use  in  the  Dispersion  of  Viscous 
Oil  Spills, 
.W88-00571  5G 


Distilled  Water  Production  Device, 
W88-00572 


5F 


Method  and  Apparatus  for  Installing  Ground- 
water Barrier, 
W88-00573  4B 

Distiller  and  Evaporator  for  Seawater, 
W88-00574  3A 


Water  Purification  Apparatus, 
W88-00575 

Desalinization  Apparatus, 
W88-00576 


5F 


3A 


Method  and  an  Installation  for  Purifying  Indus- 
trial Waste  Water,  Particularly  Process  Water 
from  Dyeing  Works, 
W88-00577  5D 

Solar  Distillation  Methods  and  Apparatus, 
W88-00578  3A 


Desalination  Device  and  Process, 
W88-00579 


3A 


Waste  Effluent  Treatment  and  Solvent  Recov- 
ery System, 
W88-O058O  5D 

Water  Degasification  and  Distillation  Apparatus, 
W88-00581  5F 

Method  and  Apparatus  for  Removing  Contami- 
nants from  Soil, 
W88-00582  5G 

Method   for   Constructing   a   Screen   that   Ob- 
structs the  Flow  of  Subsoil  Water, 
W88-O0583  4B 


Water  Harvesting  and  Storage  System, 
W88-00584 


3B 


Underground  Leachate  Barrier  and  Method  of 

Making  Same, 

W88-00585  5G 

Method  and  Apparatus  for  Impeding  Sediment 
Deposition  in  Harbors  and  Navigation  Channels, 
W88-0O586  8H 

Beach  Erosion  Prevention  Jetty  Configuration, 
W88-0O587  4D 

Method  and  Apparatus  for  Pre-Dilution  of  Drill- 
ing Mud  and  Slurry  and  the  Like, 
W88-00588  5D 


Combustion  Powered  Wave  Generator, 
W88-00589 


8C 


Method  for  Removing  Sludge  or  Mud  from  the 

Bottom  of  a  Water  Area, 

W88-O0590  5G 


Control  Method  for  Open  Channel, 

W88-00591  4A 

High  Rate  Solar  Still  and  Process, 

W88-00592  3A 

Process  for  Distilling  Water, 

W88-00593  3A 

Automatically  Operable  Distillation  Apparatus, 
W88-00594  5F 


Flow  Divider  for  Distribution  Systems, 
W88-00595 


8C 


Flow  Regulation  Device  for  Waste  Waters, 
W88-00596  5D 

Method  and  Apparatus  for  Controlling  Pressure 
and  Flow  in  Water  Distribution  Networks, 
W88-00597  5F 

Process  for  the  Utilization  of  Waste  Waters  in 

the  Hydrogenation  of  Coal, 

W88-00598  3C 


Sewerage  Flow  Diverter, 
W88-00599 

Erosion  Control  Blocks, 
W88-00600 


5D 


4D 


System  for  Detecting  Leaks  from  Liquid-Con- 
taining Reservoirs  and  Conduits, 
W88-00601  5E 

Method  and  Apparatus  for  Treating  Hydrocar- 
bon and  Halogenated  Hydrocarbon  Contaminat- 
ed Ground  and  Ground  Water, 
W88-0O6O2  5G 


Subsurface  Waste  Disposal  System, 
W88-00603 


5E 


Method  for  the  Ultimate  Disposal  of  High  Level 

Radioactive  Waste, 

W88-0O6O4  5E 

Revetment  for  Protecting  the  Inclined  Surfaces 
of  Beaches,  Shores,  Rivers  or  Channels,  and  of 
Structures  Such  as  Moles,  Dikes,  or  Channel 
Walls,  Located  in  These  Places,  Against  Erosion 
by  Waves  and  Flowing  Water, 
W88-00605  8D 


Erosion  Control  Device, 
W88-00606 

Aquatic  Weed  Barrier, 
W88-00607 


4D 


4A 


Beach  Erosion  Prevention  Jetty  Configuration, 
W88-00608  4D 


Lightweight  Semi-Flexible  Dike, 
W88-00609 


4D 


Fluid  Wave  Energy  Dissipating  and  Absorbing 

Structure, 

W88-O061O  4D 


Flood  Disaster  Control  Bag, 
W88-0O611 


4A 


Self-Actuating  Water  Containment  Barrier, 
W88-00612  4  A 

Process  for  Containment  of  Liquids  as  Solids  or 

Semisolids, 

W88-00613  5E 


Waterproofing  Soil, 
W88-00614 

Groundwater  Protection  System, 
W88-00615 


5G 


5G 


Process  and  Structure  for  Storing  and  Isolating 

Hazardous  Waste, 

W88-00616  5E 


Mobile  Sludge  Handling  Apparatus, 
W88-O0617  5D 

Waterstop  for  Monolith  Joints, 

W88-00618  8A 

RCC  Dam  Construction  and  Method, 
W88-00619  8A 

Uninhibited  Bentonite  Composition, 
W88-OO620  4B 

Fluid  Waste  Disposal, 

W88-O0621  5E 

Folding  Pontoon  Arrangement, 

W88-00746  8A 

Device    for    Lap-Joint    Engagement    of   Two 
Bridge  Elements  on  Intrados  or  Extrados  and 
Bridge  Element  Comprising  it, 
W88-0O747  8A 


Breakwater, 
W88-00748 


8A 


Combination  Gas  Producing  and  Waste-Water 

Disposal  Well, 

W88-00749  5E 

Method  for  Making  Elongate  Cast  Construction 

on  the  Sea, 

W88-00750  8A 


Bridge  Element, 
W88-00751 

Wave  Dissipation  Caisson, 
W88-00752 


8A 


8A 


Process  for  Storing  Liquid  Waste  in  Salt  Cav- 
ities, 
W88-00753  5E 

Bridges  for  Providing  Access  from  a  Water- 

Borne  Craft  to  the  Shore, 

W88-00754  8A 

Lightweight  Concrete  Marine  Float  and  Method 

of  Constructing  Same, 

W88-O0755  8A 

Method  for  Disposing  of  Waste  Materials, 
W88-00756  5E 

Nuclear  Disposal  Method  and  System, 
W88-00757  5E 

Alaskan  Offshore  Drilling  Base, 

W88-00758  8A 

Method  of  Sealing  Off  a  Mass  of  Waste  Stock 

Containing  Metal  Cations, 

W88-00759  5E 


Flood  Water  Containment  Bag, 
W88-0O76O 


4A 


Process    for    Terminal    Storage    of   Pumpable 

Wastes, 

W88-00761  5E 

Process  for  the  Biological  Degradation  of  Haz- 
ardous Waste  By-Products, 
W88-00762  5D 

Method  of  Disposal  or  Temporary  Storage  of 

Waste  Material, 

W88-00763  5E 


Process  for  Strengthening  Soft  Soil, 
W88-00764 

Stabilization  of  Particulate  Material, 
W88-00765 


8D 


8A 


Method  and  Apparatus  for  Removing  Contami- 
nants from  Soil, 
W88-00766  5E 


SU-46 


SUBJECT  INDEX 


PHOSPHORUS  COMPOUNDS 


Suspension    Bridge    and    Method    of   Erecting 

Same, 

W88-00767  8A 

Support  Structure,  Particularly  for  a  Long  Span 

Bridge, 
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Wastewater  and  Sludge  on  the  Land:  Present 

Practices, 

W88-00286  3C 
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Tunnel  Plug  Design  at  Tyee  Lake, 
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LAB.,  CINCINNATI,  OH.  DRINKING  WATER 
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United  States  and  a  View  of  the  Future, 
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Catchment  Soil  Moisture  Distribution  at  Cedara, 
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Experimental  Methods  for  the  Determination  of 
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Fisheries  of  the  United  States,  1984. 
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Flood  Prediction, 
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Shellfish-Associated  Enteric  Virus  Illness  in  the 

United  States,  1934-1984, 

W88-00143  5C 

NATIONAL  MARITIME  INST.,  FELTHAM 
(ENGLAND). 

Long-Span  Bridges, 

W88-00774  8A 

NATIONAL  OCEANIC  AND  ATMOSPHERIC 
ADMINISTRATION,  BOULDER,  CO.  OFFICE 
OF  WEATHER  RESEARCH  AND 
MODIFICATION. 

Assessment    of    Satellite    Rain    Estimates    for 

Large-Scale,  Operational  Use, 

W88-00637  2B 

NATIONAL  OCEANIC  AND  ATMOSPHERIC 
ADMINISTRATION,  SEATTLE,  WA.  PACIFIC 
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Elemental  Composition  of  Suspended  Particu- 
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AIR  RESOURCES  LAB. 

Variability  in  United  States  Cloudiness  and  its 
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Spill. 
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NATIONAL  PROGRAMME  FOR 
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MARINE  POLLUTION. 

South  African  Marine  Pollution  Monitoring  Pro- 
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WASHINGTON,  DC.  ASSEMBLY  OF  LIFE 
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Citizens's  Handbook  on  Groundwater  Protec- 
tion, 
W88-00816  5G 

NAVAL  RESEARCH  LAB.,  WASHINGTON, 
DC. 

Numerical  Simulation  of  a  Possible  Freezing  and 

Sheet  Formation  Mechanism  for  Barium  Cloud 

Striations, 
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NEBRASKA  UNrV.-LTNOOLN.  DEPT.  OF 
GEOGRAPHY. 

Preliminary  Investigation  of  a  Relationship  Be- 
tween South  American  Snow  Cover  and  the 
Southern  Oscillation, 
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AGRICULTURE  AND  NATURAL 
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VOCs  in  Ground  Water  Influenced  by  Large 
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Wetlands, 

W88-00345  'B 


OR- 12 


ORGANIZATIONAL  INDEX 

NORTH  CAROLINA  WATER  RESOURCES  RESEARCH  INST.,  RALEIGH. 


Effects  of  Limited   Food   Availability  on   the 

Striped  Bass  Fishery  in  Lake  Mead, 

W88-00365  2H 
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Erosion  and  Salinity  Problems  in  Arid  Regions, 
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W88-00374  5B 
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Analytical  Solutions  for  Radial  Dispersion  with 
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Selective   Breeding   Program   to   Improve   the 
Water-Use  Efficiency  and  Nutritive  Acceptabil- 
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SV88-00716  3C 

selecting  Genotypes  of  Valencia  Peanuts  for 
Salt  Tolerance  and  Efficient  Saline  water  Utili- 
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IV88-00724  3C 

!W  MEXICO  STATE  UNTV.,  LAS  CRUCES. 

Analysis  of  Potential  Sediment  Transport  Im- 
>acts  Below  the  Windy  Gap  Reservoir,  Colora- 
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iPT.  OF  AGRICULTURAL  ECONOMICS 
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Optimization  of  Irrigation  Scheduling  with  Al- 
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W88-00905  6G 
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Dynamics    of    Polychlorinated     Biphenyls    in 
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posting of  Sewage  Sludge, 
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NORTH  AMERICAN  UTLLITY 
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Solar  Distribution  Apparatus, 
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Present  and  Potential   Impacts  of  Toxic  Sub- 
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Variation    in    Adenylate    Energy    Charge    and 
Phosphoadenylate  Pool  Size  in  Estuarine  Orga- 
nisms after  an  Oil  Spill, 
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CHEMICAL  TECHNOLOGY  DrV. 

Kinetic  Model  for  a  Fluidized-Bed  Bioreactor 

for  Denitrification  of  Wastewaters, 
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pertinent  monographs,  journal  articles,  reports,  and 
other  publication  formats.  These  documents  cover 
water  resources  as  treated  in  the  life,  physical,  and 
social  sciences  and  the  related  engineering  and  legal 
aspects  of  the  characteristics,  supply  condition,  con- 
servation, control,  use,  or  management  of  water 
resources.  Each  abstract  includes  a  full  bibliographic 
citation  and  a  set  of  descriptors  which  are  listed  in 
the  Water  Resources  Thesaurus.  The  abstract 
entries  are  classified  into  10  fields  and  60  groups 
similar  to  the  water  resources  research  categories 
established  by  the  Committee  on  Water  Resources 
Research  of  the  then  Federal  Council  for  Science  and 
Technology. 

Selected  Water  Resources  Abstracts  is  designed 
to  serve  the  scientific  and  technical  information  needs 
of  scientists,    engineers,  and  managers  as  one  of 


several  services  of  the  Water  Resources  Scientific 
Information  Center.  The  cumulative  SWRA  file  from 
1968  and  monthly  updates  are  available  also  in 
magnetic  tape  through  lease  from  NTIS. 

THE  WATER  RESOURCES  SCIENTIFIC  INFOR- 
MATION CENTER  DOES  NOT  PROVIDE  COPIES  OF 
DOCUMENTS  ABSTRACTED  IN  THIS  JOURNAL. 
Sufficient  bibliographic  information  is  given  to  en- 
able readers  to  order  the  desired  documents  from 
local  libraries  or  other  sources. 

Comments  and  suggestions  concerning  the  contents 
and  arrangement  of  this  bulletin  are  welcome. 
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2.  WATER  CYCLE 
2A.  General 


CADDO  RIVER  WATERSHED  -  HYDROME- 
TEOROLOGY AND  RUNOFF  WATER  QUAL- 
ITY ANALYSIS, 

Army  Engineer  Waterways  Experiment  Station, 

Vicksburg,  MS.  Environmental  Lab. 

For  primary  bibliographic  entry  see  Field  5A 

W88-01059 


MATERIAL  LOADING  TO  DEGRAY  LAKE 
ARKANSAS:  PATTERNS  AMONG  VARIABLES 
KND  SIGNIFICANCE  OF  STORM  EVENT 
LOADING, 

Colorado  State  Univ.,  Fort  Collins.  Dept.  of  Civil 

engineering. 

■or  primary  bibliographic  entry  see  Field  2H. 

V88-O1061 


rWO-DIMENSIONAL  MODELING  OF  STORM 
iVENT  INFLOW  PROCESSES  AT  DEGRAY 
AKE, 

:ord,    Thornton,    Norton    and    Associates    Ltd , 

-ittle  Rock,  AR. 

A.  C.  Johnson,  and  D.  E.  Ford. 

N:  Proceedings  of  the  DeGray  Lake  Symposium, 

echnical    Report    E-87-4,    March    1987.    Final 

Leport.  p  565-600,  18  fig,  16  ref. 

)escriptors:  'Model  studies,  'Reservoirs,  *Lim- 
ology,  "DeGray  Lake,  *Arkansas,  *Storm  runoff, 
LARM,  *Laterally  Averaged  Reservoir  Model, 
lutrients,  Bacteria,  Storms,  Suspended  sediment, 
lathematical  models,  Hydrographs,  Computer 
lodels. 

torm  flows  contribute  large  amounts  of  nutrients, 
acteria,  and  suspended  sediment  to  a  reservoir. 
>ften  these  flows  enter  the  pool  as  density  currents 
'hich  are  difficult  to  analyze  because  of  their 
asteady  and  three-dimensional  nature.  The  two- 
imensional  reservoir  hydrodynamic  model 
ARM  (Laterally  Averaged  Reservoir  Model) 
as  used  to  analyze  inflow  processes  following  a 
onn  event  at  DeGray  Lake,  Arkansas.  Examined 
ere  the  dilution,  mixing,  travel  times,  and  place- 
ent  of  four  water  quality  constituent  plumes, 
ince  each  constituent  loaded  at  different  times 
inng  the  inflow  hydrography,  differences  in 
ansport  were  observed.  LARM  was  able  to  cor- 
ctly  predict  inflow  placement,  travel  times,  and 
lutions  of  each  constituent  plume.  (See  also  W88- 
1056)  (Author's  abstract) 
'88-01079 


FFECTS    OF   CARBONATE    GEOLOGY    ON 
RBAN  RUNOFF, 

fnnessee  Valley  Authority,  Norris. 

jr  primary  bibliographic  entry  see  Field  4C. 

'88-01137 


TORNATIONAL  SYMPOSIUM  ON  HYDRO- 
ETEOROLOGY. 

merican  Water  Resources  Association,  Bethesda, 

>r  primary  bibliographic  entry  see  Field  2B 
88-01203 


UNOFF    CURVE     NUMBER     ESTIMATION 
>ING  REMOTE  SENSESG  TECHNIQUES, 

orrison-Knudsen  Co.,  Inc.,  Boise,  ID. 

>r  primary  bibliographic  entry  see  Field  7B 

88-01213 


SLATIONSHTP    OF    ANTECEDENT    FLOW 
£E  TO  STORM  HYDROGRAPH  COMPO- 

ENTS, 

tuisylvania  State  Univ.,  University  Park.  School 
Forest  Resources. 

JP™1)1   bibliographic   entry   see   Field   2G. 
0O-0121 5 


MEASURED  EVAPORATION  IN  HIGH  RAIN- 
FALL  AREAS,  LEEWARD  KOOLAU  RANGE, 
OAHU,  HAWAII, 

Hawaii  Univ.  at  Manoa,  Honolulu.  Water  Re- 
sources Research  Center. 

For  primary  bibliographic  entry  see  Field  2D 
W88-01217 


CALIBRATING  A  WATERSHED  ON  DEEP 
GLACIAL  TILL, 

Wisconsin  Univ.-Stevens  Point.  Coll.  of  Natural 
Resources. 
N.  E.  Spangenberg. 

IN:  International  Symposium  on  Hydrometeoro- 
logy,  June  13-17,  1982,  Denver,  Colorado.  Ameri- 
can Water  Resources  Association,  1983.  d  91-94  3 
fig,  2  tab,  6  ref. 

Descriptors:  *Hydrometeorology,  'Calibrations, 
•Rainfall-runoff  relationships,  *Runoff  forecasting, 
Glacial  tills,  'Little  Plover  River,  'Wisconsin,  Wa- 
tersheds, Flow  discharge,  Flood  peak,  Annual  var- 
iation, Precipitation,  Hydrologic  data. 

The  Little  Plover  River  Watershed,  located  on  a 
deep  glacial  till  in  central  Wisconsin,  shares  cali- 
bration problems  with  watersheds  in  similar  envi- 
ronments. Efforts  to  develop  reasonable  calibration 
equations  included  the  use  of  climatic  data  and 
discharge  from  other  basins.  The  best  calibration 
for  annual  flows  seems  to  involve  the  use  of  pre- 
cipitation data  logged  four  months  to  account  for 
flow  through  the  glacial  mantle.  Low  flows  and 
annual  peak  flows  were  also  calibrated  with  the 
same  values  from  nearby  streams.  No  outstanding 
calibration  equations  were  developed.  It  was  con- 
cluded that  calibration  of  watersheds  developed  on 
glacial  deposits  is  still  an  annoying  problem  for  the 
watershed  scientist  attempting  to  develop  baseline 
data  in  glacial  landscapes.  (See  also  W88-01203) 
(Author's  abstract) 
W88-01218 


COMPARATIVE  ANALYSIS  OF  VARIOUS 
RAINFALL-RUNOFF  MODELS, 

Interamerican  Center  for  Integral  Development  of 
Land  and  Water  Resources,  Merida  (Venezuela). 
R.  A.  Smith,  and  R.  A.  Amisial. 
IN:  International  Symposium  on  Hydrometeoro- 
logy,  June  13-17,  1982,  Denver,  Colorado.  Ameri- 
can Water  Resources  Association,  1983.  p  101-104, 
1  fig,  2  tab,  20  ref. 

Descriptors:  'Comparison  studies,  'Rainfall-runoff 
relationships,  'Model  studies,  'Hydrometeorology, 
'Hydrologic  models,  'Potomac  River,  Linear 
models,  Nonlinear  models,  Mathematical  models, 
Simulation  analysis. 

Rainfall-runoff  models  are  classified  as  Parametric 
and  Black  Box  (linear  and  nonlinear)  models.  At 
the  same  time  the  models  in  each  of  these  catego- 
ries are  classified  as  generalization  models,  in 
which  rainfall-runoff  data  are  necessary  for  param- 
eter estimation,  and  regionalization  models,  where 
this  kind  of  data  is  not  necessary.  Several  models, 
covering  all  the  spectrum  for  the  Black  Box  Gen- 
eralization models,  were  implemented.  These 
models  were  used  to  simulate  the  rainfall-runoff 
process  for  the  Potomac  River  near  Cumberland, 
Maryland.  An  analysis  was  then  made  between  all 
the  models  using  a  wide  variety  of  fitting  criteria. 
The  results  are  presented  in  tabular  and  graphical 
form  and  the  following  conclusions  are  drawn:  (1) 
The  least  squares  in  matrix  form,  the  Laguerre 
functions,  the  Fourier  transform,  and  the  unit 
weight  functions  are  superior  unit  hydrograph  esti- 
mation techniques  than  the  other  truly  linear  tech- 
niques; (2)  In  the  optimal  linear  techniques  group, 
search  procedure,  linear  programming,  and  the  use 
of  time  series  produced  the  best  results;  (3)  The 
optimal  linear  techniques  showed  more  consisten- 
cy and  produced  better  results  than  the  truly  linear 
techniques;  and  (5)  Although  all  the  optimal  linear 
techniques  mentioned  above  produced  almost  iden- 
tical results,  the  use  of  search  procedures  without 
constraints  is  recommended  due  to  its  simplicity 
and  flexibility.  This  technique  has  been  criticized 
because  it  does  not  guarantee  realizable  results 
(non-negative  unit  hydrograph  ordinates  and  unit 
volume  unit  hydrograph).  In  all  the  storms  this 


condition  occurred  naturally  with  this  technique 

(See  also  W88-01203)  (Lantz-PTT) 

W88-01220 


STATISTICAL  FLOW  FORECASTING  MODEL 
FOR  SMALL  CATCHMENTS, 

Clemson  Univ.,  SC.  Dept.  of  Civil  Engineering. 
S.  Nnaji. 

IN:  International  Symposium  on  Hydrometeoro- 
logy, June  13-17,  1982,  Denver,  Colorado.  Ameri- 
can Water  Resources  Association,  1983.  p  105-109 
3  fig,  2  tab,  2  ref. 

Descriptors:  'Hydrologic  models,  'Model  studies, 
'Hydrometeorology,  'Forecasting,  'Catchment 
areas,  'Statistical  studies,  'Flow  patterns,  Flow 
profiles,  Statistical  analysis,  Distributed  Lag 
model,  Statistical  model,  Rainfall-runoff  relation- 
ships, Regression  analysis. 

The  Distributed  Lag  model  was  adopted  for  adapt- 
ive flow  forecasting  within  small  catchments.  The 
explanatory  variables  include  the  current  and  past 
values  of  rainfall  intensity  obtained,  for  example, 
from  digitized  weather  data.  Rainfall  measurement 
errors  are  not  considered  in  this  effort  in  which  the 
dependent  variable  is  the  flow  rate  at  a  location 
within  the  catchment.  Model  parameter  estimates 
were  obtained  by  Ordinary  Ridge  Regression  on 
the  first  differences  of  the  original  variables.  The 
use  of  first  differences  reduces  serial  dependence  in 
the  residuals  while  ridge  regression  enables  one  to 
select  a  stable  set  of  parameter  estimates.  The 
model  was  calibrated  with  observed  data.  It  was 
validated,  in  a  forecast  mode,  using  the  estimated 
parameters  and  data  sets  different  from  those  used 
in  the  calibration.  (See  also  W88-01203)  (Author's 
abstract) 
W88-01221 


TEST  OF  RAINFALL-RUNOFF  MODELS  AS 
ELEMENTS  OF  FLOOD  FORECASTING 
MODELS  FOR  BIG  RTVERS, 

For  primary  bibliographic  entry  see  Field  2E. 
W88-01222 


FORECASTING  SNOWMELT  RUNOFF, 

Colorado  State  Univ.,  Fort  Collins.  Dept.  of  Civil 

Engineering. 

For  primary  bibliographic  entry  see  Field  2C 

W88-01236 


USE  OF  WEATHER  TYPES  FOR  MEDIUM 
RANGE  RUNOFF  FORECASTING, 

Vrije  Univ.,  Amsterdam  (Netherlands).  Inst,  voor 
Aardwetenschappen. 
A.  A.  Griend. 

IN:  International  Symposium  on  Hydrometeoro- 
logy, June  13-17,  1982,  Denver,  Colorado.  Ameri- 
can Water  Resources  Association,  1983.  p  241-256 
11  fig,  5  tab,  20  ref. 

Descriptors:  'Runoff  forecasting,  'Hydrometeoro- 
logy, 'Weather,  'Runoff,  'Forecasting,  Regression 
analysis,  Mathematical  analysis,  Statistical  analysis, 
Hydrology,  Meteorology,  Climates. 

As  a  basis  for  describing  the  dynamic  character  of 
the  climate  of  the  European  Alpine  environment, 
the  Swiss  meteorologist  Prof.  Dr.  Max  Schuepp 
developed  a  classification  system  of  weather  types. 
On  the  basis  of  this  classification  a  selection  of 
hydrometeorologically  relevant  classes  of  weather 
types  has  been  made  as  a  reference  basis  to  investi- 
gate the  relations  between  circulation  types  and 
runoff  phenomena  of  an  Alpine  glaciated  catch- 
ment. To  bridge  the  gap  between  methods  for 
short  range  (up  to  a  few  days)  and  long  range 
forecasting  of  runoff  a  few  weeks  up  to  months), 
the  usefulness  of  weather  types  has  been  evaluated 
for  purposes  of  medium  range  runoff  forecasting. 
Therefore  a  weather  type  based  model  has  been 
developed  for  forecasting  mean  runoff  for  medium 
range  periods  of  10  days,  to  link  on  to  the  advance 
by  the  'European  Centre  for  Medium  Range 
Weather  Forecasts  (ECMWF)'  in  Reading,  Eng- 
land. By  doing  this  an  impulse  is  given  to  a  new 
form  of  integration  between  the  disciplines  of  hy- 
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drology  and  meteorology,  leading  to  a  weather 
type  based  approach  to  runoff  forecasting.  The 
model  is  based  on  a  multiple  regression  analysis 
between  the  dependent  variable  runoff  and  a  group 
of  independent  variables.  The  latter  are  split  into 
initial  variables,  related  to  catchment  conditions 
known  at  the  date  of  forecast  and  future  variables 
which  can  be  extracted  directly  from  forecast 
weather  charts  (direct  method)  or  determined  by 
translation  of  forecast  weather  charts  into  weather 
types  (translation  method).  The  combination  of 
direct  method  variables  and  translation  method 
variables  lead  to  a  combined  method.  The  analyses 
have  been  performed  for  the  Alpine  catchment  of 
the  river  Ahr  (Northern  Italy),  which  has  a  pluvio- 
nivo-glacial  runoff  regime.  The  analyses  are  based 
on  the  23-year  period  (1953-1975).  (See  also  W88- 
01203)  (Author's  abstract) 
W88-01241 

TRENDS  AND  EXTREMES  OF  LAKE  ERIE 
WATER  SUPPLIES, 

National  Oceanic  and  Atmospheric  Administra- 
tion, Ann  Arbor,  MI.  Great  Lakes  Environmental 
Research  Lab. 

For  primary  bibliographic  entry  see  Field  2H. 
W88-01244 

APPLICATION  OF  STATISTICAL  LOW  FLOW 
ANALYSIS  AS  A  BASIS  FOR  WATER  QUAL- 
ITY PLANNING, 

Hanover  Univ.  (Germany,  F.R.).  Inst,  fuer  Wasser- 
wirtschaft,  Hydrologie  und  Landwirtschaftlichen 
Wasserbau. 
H.  Rubach. 

IN:  International  Symposium  on  Hydrometeoro- 
logy,  June  13-17,  1982,  Denver,  Colorado.  Ameri- 
can Water  Resources  Association,  1983.  p  293-298, 
9  fig,  4  ref. 

Descriptors:  *Hydrometeorology,  *Reservoir  op- 
eration, *Water  quality,  *Duration  analysis, 
•Runoff  forecasting,  'Statistical  lowflow  analysis, 
•Water  quality  management,  •Statistical  studies, 
•Runoff,  Flow  augmentation,  Low  flow,  Mathe- 
matical studies. 

Relations  between  runoff  and  water  quality  were 
analyzed  on  a  statistical  basis.  Relevant  investiga- 
tions were  made  possible  because,  for  the  first  time, 
parallel  measurements  of  runoff  and  water  quality 
parameters  are  available.  Both  relations  between 
runoff  and  water  quality  and  methods  for  improve- 
ment of  water  quality  by  low  flow  augmentation 
are  discussed.  If  a  proper  threshold  value  for 
runoff  augmentation  and  an  essential  water  quality 
improvement  are  defined,  the  storage  volumes 
must  be  assessed,  which  are  necessary  to  produce 
this  augmentation.  During  the  analysis  of  the  dura- 
tion-runoff frequency  function  the  mean  flow  of 
periods  with  defined  durations  has  been  used,  the 
mean  runoff  which  is  necessary  for  the  augmenta- 
tion can  be  assessed  directly  as  difference  runoff. 
The  necessary  storage  volume  can  be  found  by 
multiplying  the  difference  runoff  by  the  duration. 
If  for  instance  in  a  period  of  7  days  a  threshold 
value  of  runoff  of  17.4  cu  m/sec  is  to  be  produced, 
a  volume  of  (17.4  -  13.5)  x  7  x  86400  =  2,400,000 
cu  m  is  necessary.  The  found  storage  volume  guar- 
antees the  augmentation  of  a  7-day  low  flow 
period  with  a  return  period  of  2  years.  It  is  as- 
sumed, in  this  case,  that  runoff  control  is  possible 
in  such  a  way  that  such  a  constant  runoff  threshold 
can  be  held.  (See  also  W88-01203)  (Lantz-PTT) 
W88-01249 


CLIMATIC  VARIABILITY  AND  HYDROLOG- 
IC  PROCESSES:  AN  ASSESSMENT  FOR  THE 
SOUTHWESTERN  UNITED  STATES, 

Arizona  Univ.,  Tucson.  Lab.  of  Tree-Ring  Re- 
search. 

C.  W.  Stockton,  and  W.  R.  Boggess. 
IN:  International  Symposium  on  Hydrometeoro- 
logy,  June  13-17,  1982,  Denver,  Colorado.  Ameri- 
can Water  Resources  Association,  1983.  p  317-320, 
10  ref.  NSF  Grant  No.  ATM  79-24365. 

Descriptors:  •Hydrometeorology,  •Environmental 
effects,  'Water  yield  forecasting,  *Waste  demand, 
•Climatic  variability,  'Hydrologie  processes,  •Hy- 


drometeorology, *Rio  Grande,  'Colorado  River, 
River  basins,  Air  temperature,  Runoff,  Precipita- 
tion, Water  supply. 

Based  on  the  likely  upward  trend  in  global  tem- 
peratures, due  to  increasing  amounts  of  man-in- 
duced atmospheric  carbon  dioxide,  the  possible 
effects  of  a  warmer  and  drier  climate  on  surface 
water  supplies  in  the  Rio  Grande  and  Colorado 
River  basins  has  been  investigated.  Should  average 
annual  temperatures  increase  by  2  C  and  precipita- 
tion decrease  by  10%,  annual  runoff  from  the 
upper  Rio  Grande  would  likely  decrease  by  about 
30%.  Decrease  for  the  Colorado  would  be  about 
35%  in  the  Upper  and  50%  in  the  Lower  basins, 
respectively.  Since  demand  is  already  exceeding  or 
approaching  supplies  in  these  regions,  any  dimuni- 
tion  in  water  yield  would  have  serious  regional  and 
national  ramifications.  (See  also  W88-01203)  (Au- 
thor's abstract) 
W88-01253 


DROUGHT  HISTORY  IN  THE  WESTERN 
GREAT  PLAINS  FROM  TREE  RINGS, 

Arizona  Univ.,  Tucson.   Lab.  of  Tree-Ring  Re- 
search. 
D.  M.  Meko. 

IN:  International  Symposium  on  Hydrometeoro- 
logy, June  13-17,  1982,  Denver,  Colorado.  Ameri- 
can Water  Resources  Association,  1983.  p  321-326, 
6  fig,  1  tab,  10  ref.  NSF  Grant  No.  ATM  7924365. 

Descriptors:  *Hydrometeorology,  'Paleohydro- 
logy,  *Drought,  'Great  Plains,  *Tree  rings,  'His- 
tory, Water  supply,  Water  shortage,  Regression 
analysis,  Linear  regression,  Water  management, 
Precipitation. 

Drought  history  in  the  western  Great  Plains  was 
reconstructed  from  1640  to  the  present  from  re- 
cently collected  tree-ring  samples.  Seven  outlier 
ponderosa  pine  sites,  comprising  more  than  100 
trees,  were  sampled  in  the  summer  of  1980  in 
North  Dakota,  South  Dakota,  Nebraska,  Montana, 
and  Wyoming.  Equations  to  reconstruct  annual 
(September-August)  precipitation  were  estimated 
by  multiple  linear  regression  of  divisionally  aver- 
aged precipitation  against  indices  of  ring  width. 
Reconstructions  emphasized  the  long-term  signifi- 
cance of  the  1930's  drought:  the  years  1936,  1939, 
and  1934  ranked  1,  4,  and  14,  respectively,  m 
drought  severity  out  of  338  years.  On  the  other 
hand,  when  drought  conditions  were  averaged 
over  periods  10  or  more  years,  the  1930's  drought 
paled  in  comparison  with  major  droughts  in  the 
1750's,  1820's,  and  1860's.  Spectral  analysis  indicat- 
ed that  the  apparent  20-year  return  period  of  major 
drought  in  modern  times  is  not  a  feature  of  the 
long-term  drought  history.  A  strong  (95-99%  sig- 
nificance level)  spectral  peak  was  found,  however, 
at  near  60  years.  Water  use  planning  should  consid- 
er the  possibility  of  long  wavelength  precipitation 
fluccuations  that  may  not  be  discernible  in  the 
relatively  short  gaged  records.  (See  also  W88- 
01203)  (Author's  abstract) 
W88-01254 


annual  precipitation  values  at  82  stations  in  Japan 
for  50  years  (1921-1970),  which  can  be  assumed  to 
be  normally  distributed.  After  standardizing  annual 
precipitation  amounts,  isolines  of  return  periods  of 
2,  10,  20,  50,  100,  200,  and  500  years  are  drawn  for 
the  50  years,  and  drought  area,  number  and  area  of 
drought  cells  are  measured.  The  characteristics  of 
drought  occurrence  are  discussed  and  probabilities 
are  obtained  from  frequency  distributions.  (See 
also  W88-01203)  (Author's  abstract) 
W88-01255 


MEASURING  DROUGHT  SEVERITY  AND  AS- 
SESSING IMPACT, 

Nebraska  Univ.-Lincoln.  Center  for  Agricultural 
Meteorology  and  Climatology. 
D.  A.  Wilhite. 

IN:  International  Symposium  on  Hydrometeoro- 
logy, June  13-17,  1982,  Denver,  Colorado.  Ameri- 
can Water  Resources  Association,  1983.  p  333-335, 
Href. 

Descriptors:  'Hydrometeorology,  'Drought  sever- 
ity, •Social  impact,  *Ecological  effect,  'Climatic 
variation,  Palmer  index,  Economic  aspects,  Water 
shortage,  Water  resources  management,  Palmer 
Drought  Severity  Index,  Drought. 

Sensitivity  to  variations  in  climate  is  increasing  in 
response  to  world  population  pressures  and  dimin- 
ishing natural  resources.  The  impact  of  the 
droughts  of  the  mid-1970s  and  early  1980s  is  recent 
evidence  of  this  sensitivity.  In  the  U.S.  annual 
losses  due  to  drought  are  estimated  to  be  approxi- 
mately $1.2  billion.  As  a  result,  decision  makers  at 
all  levels  are  experiencing  an  expanding  need  for 
accurate,  near  real-time  information  about 
droughts  and  their  effects.  The  Palmer  Drought 
Severity  Index  (PDSI)  has  been  widely  used  as  a 
general  measure  of  water  conditions.  This  index  is 
based  on  a  hydrologie  accounting  system  which 
produces  an  index  of  zero  under  normal  weather 
conditions  for  all  climatic  regimes.  However,  the 
PDSI  is  not  infallible.  In  fact,  the  reliability  of  this 
index  for  many  applications  has  become  increasing- 
ly suspect.  Shortcomings  of  the  PDSI  are  re- 
viewed. Some  alternative  approaches  to  the  char- 
acterization of  drought  severity  and  impact.  (See 
also  W88-01203)  (Author's  abstract) 
W88-01256 

SCALE  PROBLEMS  IN  THE  SYNTHESIS  OF 
MULTI-SITE  PRECIPITATION, 

For  primary  bibliographic  entry  see  Field  2B. 
W88-01262 

INFLUENCES  OF  WEATHER  PATTERNS  ON 
WETLAND  FLOODINGS, 

Louisiana   State   Univ.,   Baton   Rouge.    Dept.   of 

Marine  Science. 

For  primary  bibliographic  entry  see  Field  2L. 

W88-01263 


PROBABILITY  OF  DROUGHT  COVERAGE 
WITH  VARIOUS  RETURN  PERIODS  FOR 
JAPAN 

Tsukuba  Univ.  (Japan).  Inst,  of  Geoscience. 
N.  Tase. 

IN:  International  Symposium  on  Hydrometeoro- 
logy, June  13-17,  1982,  Denver,  Colorado.  Ameri- 
can Water  Resources  Association,  1983.  p  327-331, 
6  fig,  7  ref.  Ministry  of  Education  and  Science 
Grant  No.  56790166. 

Descriptors:  'Hydrometeorology,  *Streamflow 
forecasting,  'Drought,  'Probability  distribution, 
'Statistical  analysis,  'Japan,  Rainfall,  Streamflow, 
Precipitation,  Water  shortage,  Water  supply,  Fre- 
quency distribution. 

Probabilities  of  droughts  have  been  analyzed  as  a 
point  process  of  rainfall  or  stream  flow.  Discussed 
here  are  how  large  droughts  with  various  return 
periods  cover  the  area.  That  is,  conditional  prob- 
abilities of  drought  coverage  once  given  that 
drought  with  a  certain  return  period  occurs  are 
obtained  from  data  analysis.  Data  used  here  are 
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INTERNATIONAL  SYMPOSIUM  ON  HYDRO- 
METEOROLOGY. 

American  Water  Resources  Association,  Bethesda, 

MD. 

June    13-17,    1982,   Denver,  Colorado.   American 

Water  Resources  Association,  1983.  598  p.  Edited 

by  A.  Ivan  Johnson  and  Robert  A.  Clark. 

Descriptors:  'Hydrometeorology,  'Symposium, 
♦Data  acquisition,  Meteorology,  Hydrology, 
Model  studies,  Measuring  instruments,  Precipita- 
tion, Forecasting,  Weather  modification,  Acid  rain, 
Water  supply,  Drought. 

The  fields  of  hydrology  and  meteorology  have 
become  increasingly  interdisciplinary.  Close  work- 
ing relations  between  two  major  divisions  of  sci- 
ence have  become  more  and  more  necessary,  re- 
sulting in  the  field  of  hydrometeorology.  The 
International  Symposium  on  Hydrometeorology 
was  organized  by  AWRA  to  provide  information 
on  the  current  state-of-the-art  and  to  discuss  future 
directions  in  hydrometeorology.  The  papers  in  this 
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oceedings  volume  provide  background  material 
r  the  many  applications  of  hydrometeorology  by 
th  meteorologists  and  engineers.  They  illustrate 
5  diverse  interests  of  the  several  participating 
rieties  and  of  the  numerous  scientists  from  the 
deral,  state,  university,  and  private  sectors.  The 
lume  is  organized  into  sections  that  deal  with 
rious  program  areas  related  to  hydrometeoro- 
»y:  instrumentation  and  data  acquisition,  hydro- 
nc  modeling  and  forecasting,  water  supply  and 
iter  resources,  long-term  planning  for  water 
ility,  drought  and  climate,  weather  modifica- 
n,  acid  rain,  and  probable  maximum  precipita- 
n  and  frequency  for  design.  (See  W88-01204 
ti  W88-01296)  (Lantz-PTT) 
58-01203 


rDROMETEOROLOGICAL    SIGNIFICANCE 
RIME  ICE  DEPOSITS  ON  TREES  IN  THE 
ILORADO  ROCKIES, 

lorado  State  Univ.,  Fort  Collins.  Dept.  of  At- 
spheric  Science. 

E.  Hindman,  R.  D.  Borys,  and  P.  J.  DeMott. 
:  International  Symposium  on  Hydrometeoro- 
y,  June  13-17,  1982,  Denver,  Colorado.  Ameri- 
i  Water  Resources  Association,  1983.  p  95-99  3 
1  tab,  8  ref.  NSF  Grant  ATM  8109590. 

scriptors:  *Hydrometeorology,  *Rime  ice, 
Morado,  *Rocky  Mountains,  *Snow  accumula- 
is.  Snowfall,  Clouds,  Precipitation  rates,  Icing, 
>wpack. 

iervations  and  measurements  were  made  in 
id  water  clouds  during  snowfall  periods  at 
untain  top  sites  in  the  Colorado  Rockies  during 
winter  of  1981-1982.  Liquid  clouds  were  ob- 
ieA  to  occur  frequently  during  snowfall  periods 
nost  sites.  On  the  average,  the  rime  rates  were 
isured  to  be  ten  times  the  precipitation  rates. 
:  rime  deposits  were  estimated  to  contribute  4- 
i  to  the  water  content  of  the  snowpack  and  to 
tribute  up  to  55%  to  the  trace  element  compo- 
m  of  the  snowpack.  (See  also  W88-01203)  (Au- 
r's  abstract) 
8-01219 


CALIZED  QPFS  -  A  STATUS  REPORT, 

lonal    Weather    Service,    Fort    Worth,    TX. 
thern  Region. 
A.  Mogil. 

International  Symposium  on  Hydrometeoro- 
i,  June  13-17,  1982,  Denver,  Colorado.  Ameri- 
Water  Resources  Association,  1983.  p  117-119 
;,  7  ref. 

criptors:  'Precipitation  forecasting,  'Hydro- 
sorology,  'Forecasting,  'Quantitative  studies, 
scipitation,  'Weather  forecasting,  Flood  forc- 
ing, National  Weather  Service. 

ing  the  past  five  years  the  Lubbock  Weather 
ace  Forecast  Office  has  developed  and  refined 
lized  quantitative  precipitation  forecast  (QPF) 
*dures  for  west  Texas.  Due  to  the  success  of 
r  activities,  the  concept  is  being  studied  by 
t  NWS  Forecast  Offices  in  Texas,  Oklahoma, 
ansas,  and  Louisiana.  The  status  of  these 
ects  and  future  plans  to  tie  them  together  into 
iilti-state  QPF  program  are  summarized.  (See 
W88-01203)  (Author's  abstract) 
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ELLITE  TECHNIQUE  FOR  ESTIMATING 
NFALL  FROM  FLASH  FLOOD  PRODUC- 
THUNDERSTORMS, 

onal  Earth  Satellite  Service,  Washington,  DC 
..  Scofield. 

International  Symposium  on  Hydrometeoro- 
,  June  13-17,  1982,  Denver,  Colorado.  Ameri- 
water  Resources  Association,  1983.  p  121-128 
g,  2  tab,  6  ref. 

=nptors:  'Remote  sensing,  'Precipitation  fore- 
ng,     Hydrometeorology,   'Satellite  technolo- 
Rainfall,    'Flash    floods,    'Thunderstorms, 
fall  intensity,  Infrared  imagery. 

Khnique  has  been  developed  that  gives  half- 
ly  or  hourly  rainfall  estimates  from  convective 


systems  by  using  GOES  thermal  infrared  and  high 
resolution  visible  pictures.  This  technique,  called 
the  Scofield/Oliver  technique,  is  in  the  form  of  a 
decision  tree,  which  a  meteorologist  uses  to  deter- 
mine point  or  areal  rainfall  estimates,  and  is  applied 
using  imagery  displayed  with  a  digital  enhance- 
ment curve.  During  the  past  year,  an  experimental 
modification  to  the  Scofield/Oliver  technique  was 
developed  for  estimating  rainfall  from  warm 
topped  thunderstorms.  This  application  was  a  good 
example  of  how  the  technique  was  used  to  help 
meteorologists  and  hydrologists  locate  areas  of 
heavy  rainfall  in  western  Georgia  and  eastern  Ala- 
bama for  the  issuance  of  flash  flood  warnings  and 
to  evaluate  flood  potential.  Features  to  look  for  in 
the  conventional  and  satellite  data,  which  are  often 
associated  with  warm  IR  top  heavy  rainfall  events, 
are  also  presented.  Additional  areas  for  improve- 
ment are:  (1)  estimating  rainfall  from  thunder- 
storms in  dry  environments  or  with  high  bases;  and 
(2)  locating  areas  of  heavy  thunderstorm  rainfall 
using  IR  imagery.  (See  also  W88-01203)  (Lantz- 
PTT) 
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FORECASTING  CONVECTIVE  PRECIPITA- 
TION BY  TRACKING  CLOUD  TOPS  IN  GOES 
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National  Earth  Satellite  Service,  Washington,  DC. 
J.  F.  Moses. 

IN:  International  Symposium  on  Hydrometeoro- 
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can Water  Resources  Association,  1983.  p  129-137 
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Descriptors:  'Hydrometeorology,  'Forecasting, 
'Satellite  technology,  'Remote  sensing,  'Convec- 
tive precipitation,  Rainfall  intensity,  Computers, 
Thunderstorms. 

Satellite  meteorologists  at  the  National  Earth  Sat- 
ellite Service  (NESS)  have  successfully  used  Geo- 
stationary Operational  Environmental  Satellite 
(GOES)  imagery  to  locate  and  estimate  half- 
hourly  precipitation  accumulations.  Interactive 
processing  techniques  help  meteorologists  provide 
site-specific  estimates  within  30  minutes  of  the 
observation.  Methods  are  presented  which  help 
satellite  meteorologists  provide  a  forecast  based  on 
tracks  of  convective  cloud  tops  in  GOES  imagery. 
Experience  has  shown  that  the  propagation  of  out- 
flow boundaries  is  often  consistent  over  several 
hours  when  convective  activity  is  supported  by  a 
moist,  unstable  atmosphere.  A  'normal  persistence' 
method  of  forecasting  was  used  to  extrapolate  the 
position  and  intensity  of  the  convective  activity 
resulting  from  an  outflow  boundary.  Automatic 
precipitation  estimates  and  convective  cloud-top 
tracks  were  displayed  on  an  interactive  computer 
for  an  intense  rainstorm  on  July  30,  1979.  TTie 
speed  and  direction  of  thunderstorm  outflow 
boundaries  were  determined  and  the  point  of  inter- 
section was  predicted.  The  automatic  precipitation 
estimates  and  man-machine  interactive  estimates 
compared  favorably  to  rainfall  reports  from  the 
dense  automatic  rain  gage  network  operated  by  the 
Illinois  State  Water  Survey.  (See  also  W88-01203) 
(Author's  abstract) 
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Descriptors:  'Hydrometeorology,  'Precipitation 
forecasting,  'Rainfall,  'Satellite  technology, 
•Thunderstorms,  'Cyclones,  Flash  floods,  Fore- 
casting, Cyclonic  precipitation,  Rainfall  intensity, 
Vorticity. 

Several  case  studies  of  flash  flood  producing 
warm-top  thunderstorms  embedded  in  synoptic- 
scale  cyclonic  circulations  which  are  easily  recog- 
nized   in   the   satellite   imagery   are   summarized. 


Precipitation — Group  2B 

These  synoptic-scale  cyclonic  circulations  are  asso- 
ciated with  a  strong  vorticity  center  at  500  mb  and 
the  warm-top  thunderstorms  occurred  north  of  the 
850  mb  and  surface  low  centers.  The  warm-top 
thunderstorms  embedded  in  these  weather  systems, 
once  recognized,  can  be  used  to  make  operational 
rainfall  estimates.  The  estimates  are  made  from 
consecutive  visible  and  infrared  satellite  imagery 
using  the  Scofield/Oliver  convective  technique 
modified  to  accomodate  thunderstorms  with  tops 
wanner  than  -62  C.  (See  also  W88-01203)  (Au- 
thor's abstract) 
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TIME RADAR  RAINFALL  ESTIMATION, 

Waterloo  Univ.  (Ontario).  Dept.  of  Civil  Engineer- 
ing. 
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ATING THE  GARD  FLOOD  WARNING 
SYSTEM, 

Institut     National     Polytechnique     de     Grenoble 

(France). 
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Tennessee   Valley   Authority,    Knoxville.    Flood- 
plain  Management  Branch. 
For  primary  bibliographic  entry  see  Field  2E. 
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FLOOD   FORECASTING/WARNING   SYSTEM 
FOR  IBADAN,  NIGERIA, 

Ibadan  Univ.  (Nigeria).  Dept.  of  Civil  Engineer- 
ing. 

For  primary  bibliographic  entry  see  Field  2E. 
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The  climate  of  Southern  Africa  south  of  22  S  and 
west  of  25  E  is  semiarid  to  arid,  with  an  annual 
precipitation  of  <  500  mm.  Summer  rains  are 
convectional  and  very  localized,  causing  minor 
flash  floods  that  peak  rapidly  and  recede  quickly. 
On  occasion,  however,  a  westerly  wave  with  ex- 
ceptional amplitude  may  cut  off  a  cold  low  from  its 
source  region,  resulting  in  pronounced  meridional 
flow.  A  blocking  high  over  the  Indian  Ocean  can 
then  cause  confluence  of  warm  northerly  and  eas- 
terly air  streams,  and  as  cyclonic  vorticity  in  the 
lower  troposphere  increases,  maximum  divergence 
at  all  levels  will  produce  heavy  rainfall  to  the  east 
of  the  cutoff  low.  This  happened  in  January  1982 
over  the  central  Karroo.  Runoff  from  the  almost 
circular  catchment  of  the  upper  Buffels  River  con- 
verged on  a  pocket  floodplain  where  the  town  of 
Lamgsburg  is  situated  upstream  from  the  narrow 
gap  in  a  ridge  through  which  the  flood,  peaking  at 


Field  2— WATER  CYCLE 


Group  2B — Precipitation 

an  estimated  6,000  cu  m/sec,  had  to  How.  Streets 
running  parallel  to  the  river  front  acted  as  subsidi- 
ary channels,  cutting  off  escape  routes  to  higher 
land  More  than  100  lives  (out  of  a  total  population 
of  3,200)  were  lost  and  300  of  the  town's  367 
houses  and  business  premises  were  severely  dam- 
aged. (See  also  W88-01203)  (Author's  abstract) 
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Forecasting  daily  precipitation  occurrences  is  very 
important  for  planning  and  management  of  water 
resources.  It  is  shown  that  the  proper  selection  on 
a  seasonal  basis  of  the  order  of  a  Markov  chain 
significantly  improves  its  efficiency  for  forecasting 
daily  precipitation  occurrences.  The  average  sea- 
sonal storm  duration,  being  the  average  seasonal 
ratio  of  the  number  of  wet  days  to  the  number  of 
storm  events  and  containing  all  meteorological  and 
geographical  information  found  by  other  research- 
ers as  well  to  influence  the  seasonally  varying 
order  of  conditional  dependence  of  daily  precipita- 
tion occurrences,  is  proposed  as  a  criterion  for 
determining  the  proper  seasonal  Markov  order. 
This  thesis,  though  needing  further  investigation,  is 
significantly  supported  in  this  paper.  For  seven 
precipitation  stations  in  Greece,  the  forecasting 
error  is  minimized  with  chains  of  varying  order, 
which,  on  a  monthly  basis,  is  the  closest  positive 
integer  to  the  average  storm  duration  in  days  re- 
duced by  one.  There  is  a  prevalence  of  orders 
higher  than  1  in  wet  and  of  orders  1  or  0  in  dry 
periods.  The  appearance  at  each  station  of  the 
period  with  orders  higher  than  1  is  delayed  and  its 
duration  decreases  going  eastwards  and  with  de- 
creasing altitude.  (See  also  W88-01203)  (Author's 
abstract) 
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mento. 
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physics,  Drought,  Linear  analysis,  Model  studies, 
Hydrologic  models. 

Consideration  of  the  qualitative  relationships  be- 
tween precipitation  and  atmospheric  circulation 
over  the  west  coast  of  North  America  suggests 
that  inter-station  precipitation  relationships  are 
nonlinear  with  higher  cross  correlations  during 
drought  than  during  normal  or  wet  periods.  This 
indicates  that  current  multi-site  stochastic  models, 
which  all  assume  linear  inter-station  relationships, 
may  underestimate  the  aereal  extent  of  severe 
drought.  The  presence  of  nonlinear  inter-station 
relationships  is  confirmed  by  analysis  of  monthly 
precipitation  data.  Evaluation  of  the  performance 
of  a  simple  multi-site  stochastic  model  shows  that 
current  methods  may  seriously  distort  spatial 
drought  characteristics  in  the  synthesis  of  data  at 
widely  separated  sites  (separation  >  1000  km). 
(See  also  W88-01203)  (Author's  abstract) 
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analysis,  'Box  Butte  Dam,  Rainfall  intensity, 
Storm  transposition. 

A  1,208-sq  mi  basin  and  a  638-sq  mi  basin  above 
Box  Butte  Dam,  Nebraska,  were  used  as  test  cases 
for  computing  probable  maximum  precipitatioi 
(PMP).  Noting  new  definitions  for  storm  and  basil 
PMP,  Hydrometeorological  Report  numbers  51 
and  52  (HMR  51-52)  procedures  are  applied  to  th( 
test  basins.  Traditional  storm  transposition  ant 
maximization  assumptions  are  also  considered 
Nine  critical  storms  from  the  Box  Butte  Dan 
region  are  transposed  to  the  test  basins  and  ari 
maximized  for  moisture  charge.  Depfh-durationa 
aspects  of  the  storms  are  presented.  Comparison 
of  PMP  estimates  are  made  for  the  test  cases  usinj 
HMR  51-52  and  traditional  transposition  and  maxi 
mization  techniques.  Results  show  most  difference 
in  PMP  estimates  are  within  the  reasonable  rang 
of  measurable  error.  (See  also  W88-01203)  (Au 
thor's  abstract) 
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Spillway  and  culvert  sizing  in  California  are  coi 
monly  based  on  precipitation  for  various  reru 
periods  and  storm  durations.  Rainfall  records  a 
used  because  design  storms  based  on  rune 
records  are  highly  variable.  Discussed  are  two  s* 
of  extreme  annual  precipitation  dat,  which  we 
compiled  for  drainage  studies.  The  first  is  for  7 
recording  rain  gages  with  16,000  station  years 
annual  series  data  for  durations  ranging  from 
minutes  to  24  hours.  The  second  set  is  for  17 
non-recording  rain  gages  with  41,000  station  yei 
of  annual  series  data  for  durations  ranging  from 
to  60  days.  A  regional  frequency  analysis  \* 
performed  on  each  data  set.  The  method  used 
select  a  frequency  distribution  is  by  a  compans 
of  the  skew  and  kurtosis  of  the  data  sets.  The  mi 
concept  of  this  paper  is  the  method  of  region^ 
ing  the  standard  deviation.  (See  also  W88-0121 
(Author's  abstract) 
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)escriptors:  'Hydrometeorology,  *Probable  maxi- 
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lie  analysis  of  extreme-value  rainfall  data  is  rarely 
[tended  to  durations  less  than  five  minutes  even 
lough  there  are  many  applications  for  these  dura- 
ons  in  hydrology  and  agriculture.  The  general 
>sence  of  readily  available  data  for  the  very  short 
oration  is  the  primary  reason  for  this  shortcom- 
ig.  Breakpoint  rainfall  data  from  32  stations  at  1 1 
gricultural  watersheds  for  durations  of  2-min  to 
)-min  served  as  the  basis  for  this  study.  Relation- 
lips  were  established  between  the  2-min  and 
mger  duration  ata  which  were  then  used  as  an  aid 
constructing  several  generalized  maps  for  the 
istern  United  States,  including  a  2-year  2-min 
ap.  Unlike  the  extreme-value  analyses  of  60-min 
id  24-hr  data,  the  variability  of  the  annual  maxi- 
um  2-min  values,  as  determined  by  the  coefficient 
'  variation  for  the  individual  stations,  exhibits  an 
regular  geographical  pattern.  (See  also  W88- 
203)  (Author's  abstract) 
'88-01295 


3ME  CHARACTERISTICS  OF  DAILY 
JMMER  MONSOON  RAINFALL  OVER 
7DIA,  SUITABLE  FOR  HYDROLOGICAL 
JRPOSES, 

dian  Inst,  of  Tropical  Meteorology,  Poona. 
V.  Singh,  and  R.  H.  Kripalani. 
I:  International  Symposium  on  Hydrometeoro- 
gy,  June  13-17,  1982,  Denver,  Colorado.  Ameri- 
n  Water  Resources  Association,  1983.  p  589-596, 
ig,  2  tab,  13  ref. 

scriptors:  'Hydrometeorology,  'Rainfall, 
lonsoon,  'India,  'Hydrologic  data,  'Statistical 
idies,  'Rainfall  intensity,  Hydrologic  studies, 
arkov  process,  Rainfall  distribution,  Data  inter- 
etation,  Data  collections,  Precipitation,  Autor- 
ressive  methods,  Model  studies. 

ir  several  hydrological  routine  operations  like 
od  forecasting,  reservoir  regulation,  etc.,  clima- 
ogical  knowledge/forecast-  of  exact  quantities  of 
nfall  are  required.  Apart  from  the  usual  climato- 
pcal  information,  it  is  important  to  know  the 
sent  state  of  the  rainfall  process  because  the 
nfall,  up  to  time  scale  of  at  least  1  day,  is  found 
be  dependent  on  its  past.  Studied  here  was  the 
pendence  in  daily  rainfall  of  12  stations  and  in 
ily  rainfall  of  10  meteorological  regions  during 
:  summer  monsoon  by:  (1)  analyzing  the  rainfall 
stochastic  point  process  by  fitting  several  types 
models  like  logmodel,  Markov  chains  of  order  1 
i  2  »o  station  data;  and  (2)  fitting  autoregressive 
i  autoregressive  moving  average  models  to  spa- 
Uy  averaged  data.  The  significant  conclusion  is 
it  the  Markov  chain  of  order  1  fits  the  runs  of 
I  spells  and  autoregressive  model  order  1  fits  the 
itially  averaged  data  satisfactorily.  Further  ex- 
ination  of  rainfall  intensities  for  spells  of  various 
gth  has  revealed  that  rain  intensity  is  more  on 
:11s  of  2  or  3  days  than  on  isolated  days.  These 
dings  will  have  significant  values  in  simulation 
synthetic  models  of  rainfall-runoff  process.  (See 
o  W88-01203)  (Author's  abstract) 
18-01296 


?.  Snow,  Ice,  and  Frost 

PROMETEOROLOGICAL    SIGNIFICANCE 
RIME  ICE  DEPOSITS  ON  TREES  IN  THE 
•LORADO  ROCKTES, 

lorado  State  Univ.,  Fort  Collins.  Dept.  of  At- 

spheric  Science. 

r  primary  bibliographic  entry  see  Field  2B. 


'RECASTING  SNOWMELT  RUNOFF, 

lorado  State  Univ.,  Fort  Collins.  Dept.  of  Civil 

gineering. 

Q.  Tabios,  and  J.  D.  Salas. 

:  International  Symposium  on  Hydrometeoro- 

y  June  13-17,  1982,  Denver,  Colorado.  Ameri- 

i  Water  Resources  Association,  1983.  p  213-217, 


2  tab,  12  ref.  NSF  Grant  No.  CEE-81 10782. 

Descriptors:  'Hydrometeorology,  'Forecasting, 
'Snowmelt,  'Runoff,  'Runoff  forecasting,  'Statis- 
tical analysis,  Regression  analysis,  Seasonal  runoff, 
Kalman  filter,  Statistical  methods. 

Various  forecasting  techniques  for  snowmelt 
runoff  have  been  proposed  in  the  literature.  Most 
of  them  are  of  the  multiple  regression  type  where 
the  total  seasonal  runoff  is  a  function  of  several 
variables  such  as  antecedent  precipitation,  snow- 
course  data,  previous  seasonal  runoff  and  tempera- 
ture. Among  those  noted  in  particular  are  the 
forecasting  models  developed  by  Ford  (1959),  sub- 
sequently improved  by  the  USBR  (1968)  and  that 
proposed  by  Tangborn  and  Rasmussen  (1976). 
Some  limitations  of  the  forecasting  techniques 
based  on  multiple  regression  analysis  are  discussed. 
In  an  attempt  to  improve  such  techniques,  areal 
averaging  by  spatial  interpolation  and  recursive 
model  parameter  estimation  via  Kalman  filtering 
are  introduced.  The  original  and  modified  forecast- 
ing schemes  were  compared.  The  results  showed 
that  some  improvements  can  be  obtained  by  the 
suggested  modifications.  (See  also  W88-01203) 
(Author's  abstract) 
W88-01236 

2D.  Evaporation  and  Transpiration 

EVAPORATION  TIME  SERIES  ANALYSIS 
FOR  MILFORD  LAKE  IN  KANSAS, 

Illinois  State  Water  Survey  Div.,  Champaign 
H.  V.  Knapp,  Y.-S.  Yu,  and  E.  C.  Pogge. 
IN:  International  Symposium  on  Hydrometeoro- 
logy, June  13-17,  1982,  Denver,  Colorado.  Ameri- 
can Water  Resources  Association,  1983.  p  79-83,  4 
fig,  4  tab,  9  ref.  Dept.  of  Int.  Project  No.  B-053- 
KAN. 

Descriptors:  'Evaporation,  'Time  series  analysis, 
'Milford  Lake,  'Kansas,  'Hydrometeorology, 
Annual  variation,  Mathematical  models,  Fourier 
analysis,  Mass  transfer,  Sensitivity  analysis. 

A  weekly  evaporation  time  series  generated  by  the 
mass  transfer  method  for  the  Milford  Lake  displays 
a  predominant  annual  cycle  with  low  evaporation 
in  spring  and  winter  and  high  evaporation  in 
summer  and  fall.  A  mathematical  model  for  the 
time  series  was  developed.  The  model  consists  of  a 
mean  weekly  component  represented  by  a  Fourier 
approximation  and  a  stationary  random  residue  by 
an  autoregressive  model.  The  frequency  distribu- 
tion is  obtained  from  the  synthetic  evaporation 
series.  On  the  average,  the  total  evaporation  for 
the  four  months  from  June  through  September 
exceeds  50%  of  the  mean  annual  evaporation.  An 
analysis  of  the  weekly  evaporation  series  led  to  a 
mathematical  model  which  includes  a  mean 
weekly  component  represented  by  a  Fourier  ap- 
proximation and  a  stationary  random  residue  by  an 
autoregressive  model.  The  estimated  evaporation  is 
shown  to  be  most  sensitive  to  changes  in  water 
temperature.  (See  also  W88-01203)  (Lantz-PTT) 
W88-01216 


MEASURED  EVAPORATION  IN  HIGH  RAIN- 
FALL AREAS,  LEEWARD  KOOLAU  RANGE, 
OAHU,  HAWAII, 

Hawaii   Univ.   at   Manoa,   Honolulu.    Water   Re- 
sources Research  Center. 
P.  C.  Ekern. 

IN:  International  Symposium  on  Hydrometeoro- 
logy, June  13-17,  1982,  Denver,  Colorado.  Ameri- 
can Water  Resources  Association,  1983.  p  85-90,  4 
tab,  29  ref.  DOE  Project  No.  1897. 

Descriptors:  'Evaporation,  'Oahu,  'Hawaii,  'Lee- 
ward Koolau  Range,  'Hydrometeorology,  'Rain- 
fall, Tropical  regions. 

Small  evaporimeters  for  high  rainfall  areas  re- 
quired a  factor  of  0.55  for  conversion  to  California- 
grass  water  use.  Elevated  Class  A  pan  evaporation 
was  0.63  and  surface  pan  evaporation  0.54  evapo- 
rimeter  water  loss.  Evaporimeter  and  meteorologi- 
cal parameters  were  measured  along  a  14  km  tran- 
sect in  central  Oahu  to  the  7,620  mm  rainfall  zone 


Streamflow  and  Runoff — Group  2E 

at  610  m,  and  along  a  6.5  km  transect  in  southern 
Oahu  to  the  4,191  mm  rainfall  zone  at  153  m  on  the 
leeward  slopes  of  the  Koolau  Range.  Monthly 
evaporation  was  highly  correlated  with  r-squared 
values  of  0.663  to  0.936  between  sites  beneath  the 
cloud  base,  but  with  only  r-squared  of  0.02  with 
the  highest  site  frequently  within  the  cloud.  Daily 
evaporation  correlation  with  sunlight  over  a  12- 
month  period  for  the  sites  had  r-squared  values 
between  0.55  to  0.84.  Priestly-Taylor  alpha  was 
nearly  2  for  the  dry  Holmes  site.  Values  of  alpha 
were  10%  more  than  1.26  for  the  wet  valley  sites 
and  10%  less  than  1.26  on  the  ridges  when  net 
radiation  was  calculated  from  long  wave  radiation 
with  an  unimpeded  sky.  Clear  sky  net  long  wave 
radiation  was  20%  greater  in  the  valley  than  on  the 
ridge.  Runoff  was  22%,  evaporation  35%,  and 
percolation  43%  of  the  2,835  mm  of  rainfall  over  a 
12-month  period.  Direct  interception  of  cloud 
water  was  less  than  305  mm/yr.  The  984  mm  of 
evaporation  was  30%  greater  than  that  often  ex- 
trapolated for  the  critically  water  short  Pearl 
Harbor  groundwater  basin.  (See  also  W88-01203) 
(Author's  abstract) 
W88-01217 

2E.  Streamflow  and  Runoff 


HYDRODYNAMICS  AND  MODELING  OF  RE- 
REGULATION  POOLS, 

Army  Engineer  Waterways  Experiment  Station, 

Vicksburg,  MS.  Hydraulics  Lab. 

For  primary  bibliographic  entry  see  Field  2H. 

W88-01055 


HISTORY  OF  THE  CADDO  RIVER  WATER- 
SHED, 

Ouachita  Baptist  Univ.,  Arkadelphia,  AR. 

For   primary   bibliographic   entry   see   Field   6G 

W88-01058 


CHANNEL  DEVELOPMENT  IN  THE  LOWER 
REACH  OF  THE  RED  RIVER, 

Army  Engineer  Waterways  Experiment  Station, 

Vicksburg,  MS.  Hydraulics  Lab. 

For  primary  bibliographic  entry  see  Field  8B. 

W88-01187 


ADVANCES  IN  GAUGING  OPEN  CHANNELS 
AND  RIVERS  USING  ULTRASONIC  AND 
ELECTROMAGNETIC  METHODS, 

Sarasota  Automation  Ltd.,  Winchester  (England). 

Environmental  Systems  Div. 

For  primary  bibliographic  entry  see  Field  7B. 

W88-01206 


COMPARATIVE     ANALYSIS     OF     VARIOUS 
RAINFALL-RUNOFF  MODELS, 

Interamerican  Center  for  Integral  Development  of 
Land  and  Water  Resources,  Merida  (Venezuela). 
For  primary  bibliographic  entry  see  Field  2A. 
W88-01220 


STATISTICAL  FLOW  FORECASTING  MODEL 
FOR  SMALL  CATCHMENTS, 

Clemson  Univ.,  SC.  Dept.  of  Civil  Engineering. 
For  primary  bibliographic  entry  see  Field  2A. 
W88-01221 


TEST  OF  RAINFALL-RUNOFF  MODELS  AS 
ELEMENTS  OF  FLOOD  FORECASTING 
MODELS  FOR  BIG  RIVERS, 

K.  Ludwig. 

IN:  International  Symposium  on  Hydrometeoro- 
logy, June  13-17,  1982,  Denver,  Colorado.  Ameri- 
can Water  Resources  Association,  1983.  p  111-115 
3  fig,  1  tab,  7  ref. 

Descriptors:  'Rainfall-runoff  relationships,  'Model 
studies,  'Flood  forecasting,  'Hydrometeorology, 
'Rhine  River,  Mathematical  models,  Hydrologic 
models,  Koehler  Model,  Horton  Model,  Linear 
Storage  Model,  Clark  Model,  Simplified  Clark 
Model,  Parallel  Storage  Model. 


Field  2— WATER  CYCLE 


Group  2E — Streamflow  and  Runoff 

Test  investigations  of  different  methods  for  flood 
forecasting  in  big  rivers  are  being  carried  out  in 
Germany.  A  relatively  small  stretch  of  the  Rhine 
between  Karlsruhe  and  Worms  including  the 
Neckar  River  basin  is  being  used  as  test  object  for 
these  investigations.  As  part  of  these  investigations, 
different  types  of  rainfall-runoff  models  are  being 
tested.  These  will  be  connected  by  flood  routing 
models  later  to  produce  system  models  as  a  basis  of 
flood  forecast  in  big  rivers.  Eight  models  were 
tested:  (1)  Constant  Runoff  Coefficients;  (2)  Con- 
stant Loss  Rates;  (3)  Koehler  Model;  (4)  Horton 
Model;  (5)  Linear  Storage  Model;  (6)  Clark  Model; 
(7)  Simplified  Clark  Model;  and  (8)  Parallel  Stor- 
age Model.  A  judgment  of  model  efficiency  was 
done  by  counting  the  good  simulation  results, 
which  were  expressed  by  hydrologic  deviations 
below  a  defined  threshold  value.  This  way  of 
model  comparison  was  chosen  to  prevent  any  com- 
parison which  many  have  been  affected  by  bad 
simulation  results  produced  by  data  errors.  Though 
several  model  combinations  produce  a  similar 
number  of  good  results,  the  best  results  were  pro- 
duced by  the  combinations  of  Koehler  method  - 
simplified  Clark  model  and  constant  runoff  coeffi- 
cient -  parallel  storage  model.  As  such,  they  will 
both  be  used  in  the  further  investigation  of  flood 
forecasts  with  the  river  basin  model.  (See  also 
W88-01203)  (Lantz-PTT) 
W88-01222 


RAINFALL  RELATED  PROBLEMS  IN  OPER- 
ATING THE  GARD  FLOOD  WARNING 
SYSTEM, 

Institut  National  Polytechnique  de  Grenoble 
(France). 

C.  Obled,  and  J.-D.  Creutin. 
IN:  International  Symposium  on  Hydrometeoro- 
logy,  June  13-17,  1982,  Denver,  Colorado.  Ameri- 
can Water  Resources  Association,  1983.  p  159-169, 
8  fig,  8  ref.  Contract  No.  650-529. 

Descriptors:  *Rainfall-runoff  relationships,  ♦Warn- 
ing systems,  *Flood  warning,  *Rainfall-runoff  rela- 
tionships, *Hydrometeorology,  *Rainfall,  ♦Fore- 
casting, *Flood  forecasting,  'France,  Seasonal  var- 
iation, Model  studies,  Precipitation,  Statistical 
studies,  Rainfall  intensity. 

The  southeastern  side  of  the  Massif  Central,  in 
France,  frequently  undergoes  very  strong  rainfall 
events  occurring  generally  between  August  and 
November  (total  event  rainfalls  in  the  range  250- 
500  mm  over  2  to  4  days,  hourly  rainfalls  usually 
over  20  mm/hr  and  may  reach  50  to  80  mm/hr).  A 
pilot  project  has  been  set  up  in  the  central  part  of 
this  region,  with  a  real  time  data  acquisition  system 
and  a  flood  forecasting  model.  The  development  of 
the  latter  came  up  against  several  problems  caused 
by  poor  knowledge  of  the  rainfall  properties,  both 
spatial  and  temporal,  in  this  region.  These  prob- 
lems are  briefly  reviewed  and  discussed.  First, 
some  statistical  structural  properties  are  given, 
both  for  the  total  rainfall  events  and  for  the  hourly 
rainfall  fields.  Their  impact  on  network  density 
requirements  and  on  uncertainties  regarding  the 
estimated  average  rainfalls  in  small  watersheds  is 
considered.  In  addition,  the  role  of  altitude  is  con- 
sidered. However,  this  variable  was  eventually  de- 
tected from  operational  use.  Some  results  are  also 
given  on  sophisticated  evaluation  of  watershed 
averages,  as  compared  with  more  common  ap- 
proaches like  Thiessen  or  arithmetic  means.  An- 
other problem  is  the  lack  of  reliable  short  term 
rainfall  forecasts  (2  to  6  hours).  The  usefulness  of 
currently  available  forecasts  (24  hr)  is  considered, 
as  well  as  the  operational  use  of  a  synthetic  rainfall 
generator  (which  takes  into  account  the  already 
observed  hourly  rainfall),  as  an  aid  to  the  forecast- 
er. (See  also  W88-01203)  (Author's  abstract) 
W88-01229 


GATLINBURG,  TENNESSEE,  FLASH  FLOOD 
WARNING  AND  EVACUATION  SYSTEM, 

Tennessee    Valley   Authority,    Knoxville.    Flood- 
plain  Management  Branch. 
C  W.  Bell. 

IN:  International  Symposium  on  Hydrometeoro- 
logy,  June  13-17,  1982,  Denver,  Colorado.  Ameri- 
can Water  Resources  Association,  1983.  p  171-178, 
7  fig. 


Descriptors:  •Hydrometeorology,  'Warning  sys- 
tems, 'Flood  warning,  'Telemetry,  'Automation, 
♦Flash  floods,  'Tennessee,  'Gatlinburg,  'Flood 
forecasting,  'West  Prong  Little  Pigeon  River, 
Flood  plain  management,  Rainfall  intensity,  Gages, 
Hydrologic  models,  Evacuation  plans. 

Gatlinburg,  Tennessee,  is  the  major  gateway  to  the 
Great  Smoky  Mountains  National  Park;  which  to- 
gether with  other  area  attractions  results  in  a  sub- 
stantial population  increase  during  the  summer 
months.  Many  of  these  visitors  patronize  motels 
and  other  businesses  located  in  the  West  Prong 
Little  Pigeon  River  floodplain.  The  river  is  highly 
prone  to  flash  flooding.  The  Gatlinburg  flash  flood 
warning  system  is  an  automated  computer  operat- 
ed rainfall  and  stream  level  monitoring  system  with 
data  analysis  capability.  It  provides  a  timely  warn- 
ing of  the  potential  for  a  flash  flood.  The  system 
consists  of  a  central  station;  a  repeater  station;  six 
remote  hydrological  stations;  and  a  local  stream 
gage.  Radio  telecommunication  is  used  to  address 
the  remote  stations  and  transmit  data  to  the  central 
station.  The  local  stream  gage  data  is  transmitted 
to  the  central  computer  over  a  dedicated  phone 
line.  The  computer  is  programmed  to  take  the 
hydrologic  information  and  utilizing  a  continually 
self-adjusting  hydrologic  model  of  the  watershed 
forecast  flood  states  in  Gatlinburg.  The  system  is 
being  operated  by  the  city  personnel  and  is  de- 
signed to  operate  for  long  periods  without  atten- 
tion. The  system  became  operational  in  December 
1981.  The  evacuation  plan  has  been  completed  and 
will  be  implemented  shortly.  (See  also  W88-01203) 
(Author's  abstract) 
W88-01230 


•Arizona,  'Monitoring,  Flooding,  Reservoirs,  Salt 
River  Project,  Flood  routing,  Flood  plain  manage- 
ment, Flood  flow. 

The  Salt  River  Project  (SRP)  is  a  utility  which 
supplies  water  and  electricity  to  metropolitan 
Phoenix,  Arizona.  Phoenix  is  located  in  South 
Central  Arizona  on  the  Salt  River  near  its  conflu- 
ence with  the  Gila  River.  Serious  interruption  to 
normal  transportation  patterns,  damages  to  private 
and  public  property  and  loss  of  lives  are  generally 
associated  with  flood  flows  in  the  Salt  River.  SRP 
operates  a  system  of  six  water  storage  reservoirs 
which  regulate  the  normal  flows  of  the  Salt  River 
and  its  major  tributaries,  the  Verde  River  and 
Tonto  Creek;  these  reservoirs  were  constructed 
during  the  period  1910-1946  as  conservation  facili- 
ties. Based  on  updated  hydrometeorology,  it  is 
known  that  the  dams  have  inadequate  capacities 
and  outlet  works  to  control  flood  flows  such  as 
those  experienced  in  1978,  1979,  and  1980.  SRP 
must  rely  on  a  comprehensive  emergency  reservoir 
operation  procedure  to  ensure  dam  safety  require- 
ments and  minimize  the  effects  of  flood  flows  on 
the  downstream  communities  until  facility  im- 
provements can  be  realized.  The  extensive  efforts 
by  the  Salt  River  Project  and  cooperating  agencies 
to  monitor  weather,  watershed,  stream  flow  and 
reservoir  conditions  enhance  reservoir  operation 
decision  making.  Those  efforts,  the  cooperative 
nature  of  their  maintenance  and  operation,  and  the 
improvements  in  decision  making  that  can  be  real- 
ized from  effective  monitoring  and  forecasting  of 
weather  and  runoff  are  described.  (See  also  W88- 
01203)  (Author's  abstract) 
W88-01232 


FLOOD  FORECASTING/WARNING  SYSTEM 
FOR  IBADAN,  NIGERIA, 

Ibadan  Univ.  (Nigeria).  Dept.  of  Civil  Engineer- 
ing. 

T.  A.  Oyekan,  and  J.  R.  Rogers. 
IN:  International  Symposium  on  Hydrometeoro- 
logy, June  13-17,  1982,  Denver,  Colorado.  Ameri- 
can Water  Resources  Association,  1983.  p  179-185, 
5  fig,  3  tab,  5  ref. 

Descriptors:  'Warning  systems,  'Flood  warning, 
'Hydrometeorology,  'Flood  forecasting,  'Ibadan, 
•Nigeria,  'Rainfall-runoff  relationships,  'Rainfall, 
Rainfall  intensity,  Flooding,  Flood  plain  manage- 
ment, Hydrologic  models. 

The  city  of  Ibadan  with  population  exceeding  2 
million,  is  the  second  largest  city  in  Africa.  River 
Ogunpa  and  its  tributaries  transverse  the  city. 
Ibadan  has  been  plagued  by  flooding  from  torren- 
tial rains  for  years.  The  last  two  floods  of  1978  and 
1980  claimed  40  and  >  700  lives,  respectively. 
Additionally,  minor  flooding  frequently  occurs 
during  lesser  storms.  Immediately  after  the  1980 
flood,  Ibadan  was  without  drinking  water  for  >  3 
wk  due  to  the  damage  of  Eleiyele  dam  -  the  city's 
major  source  of  drinking  water.  Based  on  previous 
rainfall  records,  a  typical  Stage  versus  Rainfall 
Intensity  curve  was  developed.  An  extensive  net- 
work of  stage  recorders  and  rain  gages  will  be 
installed.  During  heavy  storms,  adequate  forecast 
and  warning  will  be  dispatched  once  a  critical 
rainfall  intensity  is  attained.  A  rainfall-runoff 
model  will  also  be  calibrated  for  more  accurate 
stage  predictions.  Following  the  successful  calibra- 
tion of  the  model,  the  system  will  be  made  avail- 
able to  government  officials,  radio  and  television 
stations  for  their  consideration  and  eventual  imple- 
mentation of  the  system.  (See  also  W88-01203) 
(Author's  abstract) 
W88-01231 


UTILIZATION  OF  HYDROMETEOROLOGI- 
CAL  MONITORING  SYSTEMS  TO  ENHANCE 
RESERVOIR  OPERATIONS  DURING  FLOOD 
EMERGENCIES, 

Salt  River  Project,  Phoenix,  AZ.  Water  Resources 
Operations. 

D.  S.  Wilson,  and  D.  H.  Phillips. 
IN:   International  Symposium  on  Hydrometeoro- 
logy, June  13-17,  1982,  Denver,  Colorado.  Ameri- 
can Water  Resources  Association,  1983.  p  187-191. 

Descriptors:  'Hydrometeorology,  'Flood  control, 
•Reservoir  operation,   'Salt   River,   'Gila   River, 


HYDROMETEOROLOGY      OF      A      MAJOR 
FLOOD  FN  SOUTH  AFRICA, 

Stellenbosch  Univ.  (South  Africa).  Dept.  of  Geog- 
raphy. 

For  primary  bibliographic  entry  see  Field  2B. 
W88-01233 


IMPORTANCE  OF  STREAMFLOW  FORE- 
CASTING TO  WATER  MANAGEMENT  WITH 
FNSTREAM  FLOW  CONSIDERATIONS, 

Fish  and  Wildlife  Service,  Fort  Collins,  CO. 
R.  T.  Milhous. 

IN:  International  Symposium  on  Hydrometeoro- 
logy, June  13-17,  1982,  Denver,  Colorado.  Ameri- 
can Water  Resources  Association,  1983.  p  207-211, 
4  fig,  9  ref. 

Descriptors:  'Hydrometeorology,  'Streamflow 
forecasting,  'Fisheries,  Model  studies,  'Forecast- 
ing, 'Water  management,  'Instream  flow,  Water 
supply. 

By  being  able  to  model  physical  habitat  and  the 
water  resources  system,  and  to  forecast  the  water 
supply,  a  water  manager,  and  fisheries  themselves, 
can  negotiate  a  water  resources  plan  for  the  future 
which  will  maximize  the  benefits  derived  from  the 
water  supply  available.  A  use  which  can  be  signifi- 
cantly improved  by  forecasting  is  the  instream  uses 
of  water.  In  many  existing  water  management 
schemes,  it  is  the  instream  flows  that  are  sacrificed 
to  cover  the  uncertainties  in  streamflow  forecast- 
ing and  to  assure  a  continuous  supply  of  water  for 
out-of-stream  uses.  Unfortunately,  much  of  the 
value  received  from  the  instream  flows  is  de- 
stroyed by  short  periods  of  very  low  flows.  The 
use  of  streamflow  forecasts  to  reduce  the  possibili- 
ty of  very  low  flows  and  the  allocation  of  available 
water  prior  to  a  drought  is  considered.  (See  alsc 
W88-01 203)  (Lantz-PTT) 
W88-01235 


DURATION  OF  STREAM  TEMPERATURE  IN 
CREASES  FOLLOWING  FOREST  CUTTING  tt 
THE  SOUTHERN  APPALACHIAN  MOUN 
TAINS, 

Southeastern    Forest    Experiment    Station,    Ashe 

ville,  NC.  Coweeta  Hydrologic  Lab. 

For  primary  bibliographic  entry  see  Field  4C. 
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PPLICATION  OF  IFG'S  INSTREAM  WATER 
EMPERATURE  MODEL  IN  THE  UPPER 
OLORADO  RIVER, 

ail  Conservation  Service,  Fort  Collins,  CO. 
.  D.  Theurer,  K.  A.  Voos,  and  C.  G.  Prewitt. 
<J:  International  Symposium  on  Hydrometeoro- 
gy,  June  13-17,  1982,  Denver,  Colorado.  Ameri- 
in  Water  Resources  Association,  1983.  p  287-292, 
fig,  1 1  ref. 

escriptors:  'Model  studies,  'Environmental 
ipact,  •Hydrometeorology,  'Water  temperature, 
?olorado  River,  *Data  acquisition,  Instream 
>w,  Streamflow,  Measuring  instruments,  Model 
jdies. 

n  instream  water  temperature  model  has  been 
veloped,  verified,  validated,  and  applied  by  the 
stream  Flow  and  Aquatic  Systems  Group  (IFG). 
ring  readily  available  hydrometeorological  data, 
e  model  predicts  average  daily  water  tempera- 
re  and  diurnal  fluctuations  within  a  stream  net- 
Drk.  Various  solution  techniques  are  available 
aging  from  desktop  calculator  programs  de- 
;ned  for  simple  applications  to  a  sophisticated 
mputer  program  designed  for  complex  systems, 
ge  data  volumes,  or  repetitive  applications.  The 
plication  of  the  model  and  possible  interpreta- 
ns  of  its  results  are  discussed  with  respect  to  two 
dangered  fish  species  in  the  Upper  Colorado 
ver  Basin.  Complete  documentation  for  the 
)del  and  solution  techniques  is  available  from 
G.  (See  also  W88-01203)  (Author's  abstract) 
88-01248 


JVELOPMENT  OF  A  SURFACE  WATER 
IPPLY  INDEX  -  A  DROUGHT  SEVERITY  IN- 
CATOR  FOR  COLORADO, 

lorado  Div.  of  Water  Resources,  Denver. 

E.  Dezman,  B.  A.  Shafer,  H.  D.  Simpson,  and  J. 

Danielson. 

:  International  Symposium  on  Hydrometeoro- 

y,  June  13-17,  1982,  Denver,  Colorado.  Ameri- 

i  Water  Resources  Association,  1983.  p  337-341, 

g,  3  ref. 

scriptors:  *Hydrometeorology,  *Water  yield, 
recasting,  'Water  demana\  'Water  shortage, 
lrface  water,  'Water  supply,  'Drought  severity, 
olorado,  Surface  Water  Supply  Index,  Water 
ources  management,  Probability  distribution, 
eipitation,  Streamflow,  Hydrologic  properties. 

lorado's  droughts  of  1976-77  and  1980-81  were 

impetus  for  the  development  of  a  Surface 
iter  Supply  Index.  SWSI  and  the  Palmer  Index 

currently  the  two  indices  recognized  in  the 
lorado  Drought  Response  Plan  as  triggering 
:hanisms  to  officially  monitor  drought  condi- 
is  and  activate  appropriate  impact  task  forces  to 
1  with  its  effects.  SWSI  is  mean  to  serve  those 
»s  dependent  on  surface  water  supplies  originat- 

as  snowmelt  in  the  mountains  and  classified  as 
untain  water  dependent.  A  single  SWSI  number 
jenerated  monthly  and  displayed  in  map  form 

each  major  basin  in  Colorado.  The  index 
aber  is  derived  from  the  probability  distribu- 
is  of  snow  course,  precipitation,  reservoir,  and 
amflow  data  to  accurately  reflect  the  state's 
Irologic  variability.  Each  of  the  constituent 
tables  in  the  index  is  weighted  in  proportion  to 
probable  impact  on  total  surface  water  re- 
rces  in  the  basin.  The  SWSI's  produced  are 
s  numerical  values  that  express  the  current  and 
ire  availability  of  water  supplies  to  meet  a  mul- 
ae  of  competitive  demands.  The  range  of  SWSI 
les  is  from  -4.0  (prospective  supplies  extremely 
t)  to  +4.0  (prospective  water  supplies  abun- 
t).  The  SWSI  number  is  a  general  indicator  of 
n-wide  surface  water  supply  conditions.  (See 
i  W88-O1203)  (Lantz-PTT) 
8-01257 


logy,  June  13-17,  1982,  Denver,  Colorado.  Ameri- 
can Water  Resources  Association,  1983.  p  347-354 
4  fig,  3  tab,  1 1  ref. 

Descriptors:  'Hydrometeorology,  'Water  yield, 
'Streamflow         forecasting,  'Geohydrology, 

•Drought,  'Water  management,  'Potomac  River, 
Data  collections,  Low  flow,  Streamflow,  Model 
studies,  Sacramento  Soil  Moisture  Accounting 
Model,  Forecasting,  Water  supply,  River  basins. 

The  low  streamflow  regimen  in  the  Potomac  River 
basin  is  strongly  associated  with  geologic  features 
of  the  basin.  The  sharp  hydrologic  contrasts  be- 
tween regions  draining  shale,  metasedimentary 
rocks,  and  carbonate  rocks  are  not  peculiar  to  the 
Potomac  River  basin,  but  are  generally  valid  for 
the  Central  and  Southern  Appalachians.  The  Sac- 
ramento Soil  Moisture  Accounting  Model  is  the 
central  component  for  the  Potomac  River  basin. 
The  Sacramento  model  is  especially  appealing  in 
that  its  parameters  have  physical  interpretations 
which  are  consistent  with  the  results  discussed  in  a 
section  on  'Hydrogeology  of  Low  Streamflow  in 
the  Potomac  River  Basin.'  As  an  extension  of  this 
observation,  it  is  suggested  that  hydrologic  prov- 
ince maps  may  be  useful  in  obtaining  good  initial 
estimates  of  Sacramento  model  parameters  for  un- 
calibrated  areas  from  the  calibrated  Potomac  River 
basin  parameters.  The  final  topic  concerns  applica- 
tion of  the  streamflow  forecasting  system  to  water 
supply  management.  The  CO-OP  model  simulates, 
on  a  daily  time  step,  the  principal  water  supply  and 
demand  features  of  the  Washington  Metropolitan 
Area.  The  CO-OP  model  is  linked  with  the  ESP 
procedure  to  produce  a  forecasting  tool  for  water 
supply  management  during  drought  periods.  In 
particular  the  system  produces  probabilities  of 
water  shortage  and  refilling  reservoirs.  (See  also 
W88-01203)  (Lantz-PTT) 
W88-01259 


I  OF  HYDROMETEOROLOGICAL  DATA 
DROUGHT  MANAGEMENT:  POTOMAC 
'ER  BASIN  CASE  STUDY, 

■mate  Commisson  the  Potomac  River  Basin, 
:kville,  MD.  Cooperative  Water  Supply  Oper- 
ns  on  the  Potomac  River. 
•  Smith,  D.  P.  Sheer,  and  J.  C.  Schaake. 
International  Symposium  on  Hydrometeoro- 


SPATIAL  CHARACTERISTICS  OF  SEVERE 
DROUGHT  IN  THE  SACRAMENTO  RIVER 
BASIN, 

California  Univ.,  Davis.  Dept.  of  Geography. 
M.  L.  Shelton. 

IN:  International  Symposium  on  Hydrometeoro- 
logy, June  13-17,  1982,  Denver,  Colorado.  Ameri- 
can Water  Resources  Association,  1983.  p  355-360, 
3  fig,  5  ref. 

Descriptors:  'Hydrometeorology,  'Streamflow 
forecasting,  'Reservoir  operation,  'Drought,  •Sac- 
ramento River,  *Califomia,  River  basins,  Spatial 
distribution,  Water  budget,  Reservoirs,  Water 
supply,  Water  shortage. 

Precipitation  in  California  during  water  year  1977 
was  the  lowest  in  138  years  of  record.  Hydrologic 
effects  of  the  drought  were  especially  significant  in 
the  Sacramento  River  basin  because  this  watershed 
contains  about  one-third  of  the  reservoirs  in  Cali- 
fornia and  about  one-half  of  the  total  intrastate 
reservoir  storage  capacity.  A  severe  drought  in 
1924  stimulated  construction  of  many  of  the  water 
storage  and  transmission  facilities  that  exist  in  the 
basin  today.  The  severity  of  the  and  1924  and  1977 
droughts  is  compared  by  analysis  of  cumulative 
water  deficiencies  derived  from  parameters  repre- 
senting natural  moisture  flux  processes  and  calcu- 
lated using  Thornthwaite's  climatic  water  budget. 
Isopleth  maps  of  cumulative  moisture  deficiencies 
for  1924  and  1977  facilitate  inclusion  of  a  spatial 
factor  in  quantifying  drought  severity.  Area 
weighting  of  cumulative  moisture  deficiencies  re- 
veals that  runoff  during  the  longer  duration  1977 
drought  was  14.6  cu  km  less  than  during  1924  and 
moisture  availability  during  typically  dry  months 
was  5  cu  less  during  the  1977  drought.  (See  also 
W88-01203)  (Author's  abstract) 
W88-01260 


DETERMINING  DROUGHT  EFFECTS  ON 
SURFACE  WATER  BODIES  NEAR  A  NEW 
WELLFIELD, 

West   Coast   Regional   Water   Supply   Authority, 
Clearwater,  FL. 
C.  Palmer. 

IN:  International  Symposium  on  Hydrometeoro- 
logy, June  13-17,  1982,  Denver,  Colorado.  Ameri- 


Streamflow  and  Runoff — Group  2E 

can  Water  Resources  Association,  1983.  p  361-366, 
4  fig,  5  ref. 

Descriptors:  *Hydrometeorology,  *Drought, 
•Wellfields,  *Surface-groundwater  relations, 
•Florida,  Water  shortage,  Surface  water,  Surface 
water  availability,  Hydrologic  studies,  Aerial  pho- 
tography. 

The  start-up  of  the  Cross  Bar  Ranch  Wellfield  in 
central  Pasco  County,  Florida,  was  coincident 
with  a  major  state-wide  drought.  During  this 
drought  many  shallow  surface  water  bodies  experi- 
enced low  water  levels  or  dry  conditions.  If  these 
low  water  levels  were  significantly  due  to  wellfield 
operations,  mitigating  actions  were  to  be  taken  by 
the  West  Coast  Regional  Water  Supply  Authority 
under  the  Special  Conditions  of  the  permit  to 
operate  the  wellfield.  An  intensive  hydrologic 
analysis  of  these  surface  water  bodies  was  under- 
taken. Central  to  this  analysis  were  historical  data 
from  aerial  photographs.  This,  combined  with  clas- 
sical hydrologic  analysis,  demonstrated  that  the 
observed  low  water  levels  were  drought  related 
and  not  caused  by  the  Water  Year  1981  Cross  Bar 
Ranch  pumpage  of  12.9  MGD.  (See  also  W88- 
01203)  (Author's  abstract) 
W88-01261 


SITE  SPECIFIC  PROBABLE  MAXIMUM  PRE- 
CIPITATION ESTIMATES,  UPPER  SOUTH 
PLATTE  RIVER  BASIN,  COLORADO, 

J.  T.  Riedel,  B.  H.  Wang,  and  J.  L.  Diebel. 
IN:  International  Symposium  on  Hydrometeoro- 
logy, June  13-17,  1982,  Denver,  Colorado.  Ameri- 
can Water  Resources  Association,  1983.  p  517-522 
6  fig,  3  tab,  5  ref. 

Descriptors:  *Hydrometeorology,  •Forecasting, 
•Precipitation  forecasting,  *Flood  forecasting, 
'Rainfall-runoff  relationships,  'South  Platte  River, 
•Colorado,  *Probable  maximum  precipitation, 
Floods,  Rainfall  intensity. 

Probable  maximum  floods  (PMF)  at  Antero, 
Eleven-mile  and  Cheesman  Dams  on  the  headwa- 
ters of  the  South  Platte  River  in  Colorado  were 
estimated  through  a  site  specific  hydrometeorolo- 
gical and  hydrologic  study.  This  study  included 
estimation  of  probable  maximum  precipitation 
(PMP)  by  storm  transposition  and  maximization 
and  a  determination  of  the  rainfall-runoff  relation- 
ship by  the  dimensionless  graph-lag  curve  method. 
Drainage  sites  of  interest  are  between  approximate- 
ly 200  and  2000  mi.  Major  rainfalls  in  the  South 
Platte  River  basin  and  vicinity  show  patterns  that 
are  closely  associated  with  the  terrain  features. 
The  storm  rainfall  history  in  the  region  is  one  of 
modest  rainfall  in  the  mountainous  areas  and  very 
severe  rainfalls  in  the  areas  where  the  plains  meet 
the  foothills.  Due  to  the  great  difference  in  climate 
within  a  short  distance,  major  efforts  were  needed 
to  determine  which  storms  should  be  transposed 
and  how  these  storms  should  be  adjusted  in  esti- 
mating PMP.  The  procedure  and  results  of  PMP 
analysis  are  presented.  (See  also  W88-01203)  (Au- 
thor's abstract) 
W88-01284 


REGIONAL  HYDROMETEOROLOGICAL 

ANALYSIS  FOR  SPILLWAY  DESIGN, 

Washington  State  Dept.  of  Ecology,  Olympia. 
For  primary  bibliographic  entry  see  Field  8B. 
W88-01285 


100-YEAR  24-HOUR  EVENT:  FACT  OR  FIC- 
TION, 

HydroDynamics,  Inc.,  Parker,  CO. 
J.  S.  Fifield. 

IN:  International  Symposium  on  Hydrometeoro- 
logy, June  13-17,  1982,  Denver,  Colorado.  Ameri- 
can Water  Resources  Association,  1983.  p  531-534 
8  fig,  3  ref. 

Descriptors:  *  Hydrometeorology,  *Flood  forecast- 
ing, *Flood  frequency,  *Flow  profiles,  *Peak  flow, 
Hydraulic  properties,  Floods,  Flood  hydrographs, 
Precipitation,  Rainfall  distribution,  Rainfall  intensi- 
ty, Simulation  analysis. 


Field  2— WATER  CYCLE 


Group  2E — Streamflow  and  Runoff 

For  the  hydrologic  engineer,  it  is  important  that 
peak  flows  resulting  from  a  24-hour  climatic  event 
be  representative  of  the  area  under  investigation. 
An  important  parameter  for  determining  peak  flow 
(and  in  generating  the  accompanying  hydrograph) 
from  an  ungaged  watershed  is  utilizing  an  accurate 
time  distribution  for  the  design  storm.  Frederick  , 
et  al.  (1981),  developed  a  method  for  determining 
how  precipitation  is  distributed  with  respect  to 
time  for  various  areas  throughout  the  western 
United  States.  By  comparing  100-year  24-hour 
flood  hydrographs  simulating  flows  from  ungaged 
watersheds  using  the  Frederick,  et  al.,  distribution 
to  the  Soil  Conservation  Service  Type  I  or  Type  II 
distribution,  it  becomes  evident  that  serious  hydro- 
logic  errors  could  develop  for  which  the  hydrolog- 
ic engineer  would  be  responsible.  (See  also  W88- 
01203)  (Author's  abstract) 
W88-01286 


FREQUENCY  ESTIMATES  OF  WATER  AVAIL- 
ABLE FOR  RUNOFF  DUE  TO  PRECIPITA- 
TION AND/OR  SNOWMELT, 

National  Weather  Service,  Silver  Spring,  MD. 
Office  of  Hydrology. 

F.  Richards,  J.  Miller,  E.  Zurndorfer,  and  N.  Foat. 
IN:  International  Symposium  on  Hydrometeoro- 
logy,  June  13-17,  1982,  Denver,  Colorado.  Ameri- 
can Water  Resources  Association,  1983.  p  535-540, 
4  fig,  8  ref. 

Descriptors:  *Hydrometeorology,  'Runoff  fore- 
casting, *Model  studies,  *Rainfall-runoff  relation- 
ship, *Runoff,  'Precipitation,  'Rainfall  intensity, 
'Snowmelt,  'Data  interpretation,  Model  studies, 
Spatial  distribution,  Snowpack. 

Climatic  precipitation  and  temperature  data  were 
used  as  input  to  a  snow  accumulation  and  ablation 
model  that  yielded  annual  maximum  WAR  (water 
available  for  runoff)  series.  These  data  were  fit  a 
Fisher-Tippett  Type  I  frequency  distribution  and 
the  resulting  values  were  used  to  produce  maps  of 
WAR-frequency  estimates.  The  broad  features  of 
the  spatial  variation  of  the  WAR  field  were  quali- 
tatively similar  to  previously  published  precipita- 
tion-frequency maps  at  the  shorter  durations,  with 
the  WAR  values  generally  about  10%  larger  for 
the  24-hr  duration.  As  the  duration  increased,  the 
WAR  values  became  progressively  larger  than 
corresponding  precipitation  values.  The  increase 
was  greatest  in  higher  elevations  where  snowpack 
accumulation  and  spring  snowmelt  were  consider- 
able. At  durations  in  excess  of  five  days,  there 
were  broad  higher  elevation  regions  where  the 
WAR-frequency  values  were  more  than  50% 
greater  than  corresponding  precipitation-frequency 
values.  (See  also  W88-01203)  (Lantz-PTT) 
W88-01287 


FLOOD  FREQUENCY  ANALYSIS  WITH  DE- 
TECTION AND  MODIFICATION  OF  OUT- 
LIERS, 

Illinois  State  Water  Survey  Div.,  Champaign. 
K.  P.  Singh,  and  M.  Nakashima. 
IN:  International  Symposium  on  Hydrometeoro- 
logy,  June  13-17,  1982,  Denver,  Colorado.  Ameri- 
can Water  Resources  Association,  1983.  p  541-545, 
3  fig,  1  tab,  9  ref. 

Descriptors:  'Hydrometeorology,  'Flood  forecast- 
ing, 'Outliers,  'Flood  frequency,  'Frequency  anal- 
ysis, Statistical  methods,  Statistical  studies,  Monte 
Carlo  method,  Flood  design. 

An  outlier  in  a  set  of  data  is  an  observation  which 
appears  to  be  inconsistent  with  the  remainder  of 
that  set  of  data.  In  flood  frequency  analysis,  such 
an  outlier  significantly  affects  or  distorts  the  distri- 
bution and  hence  the  design  flood  estimates. 
Therefore,  it  is  desirable  to  detect  and  modify 
outliers  before  conducting  flood  frequency  analy- 
sis. Test  statistics  have  been  developed  by  exten- 
sive Monte  Carlo  experiments  for  detecting  and 
modifying  outliers  in  an  observed  flood  series. 
Methods  of  transforming  flood  series  into  quasi- 
normal  series  were  investigated,  and  power  trans- 
formation was  found  to  be  the  most  suitable.  A 
new  flood  frequency  methodology  has  been  devel- 
oped to:  (1)  transform  a  flood  series  into  a  quasi- 
normal  series;  (2)  perform  statistical  tests  on  the 


series  to  detect  outliers  at  various  probability 
levels;  (3)  modify  outliers,  if  any,  and  transform  the 
modified  series  back  to  a  flood  series;  and  (4) 
estimate  design  floods  for  various  recurrence  inter- 
vals using  normal,  log-Pearson  type  III,  and  mixed 
(mixture  of  two  normals)  distributions.  Flood  fre- 
quency analysis  with  mixed  distribution,  coupled 
with  objective  detection  and  modification  of  out- 
liers, provided  very  satisfactory  results  for  about 
200  flood  series  analyzed.  (See  also  W88-01203) 
(Author's  abstract) 
W88-01288 


DAM    BREACH    PARAMETERS,    OUTFLOW 
PEAKS,  AND  FLOOD  STAGES, 

Illinois  State  Water  Survey  Div.,  Champaign. 
For  primary  bibliographic  entry  see  Field  8B. 
W88-01290 


FLOOD  HYDROLOGY  OF  STREAMS  IN 
NORTHERN  UTAH, 

Gingery  Associates,  Inc.,  Englewood,  CO. 
P.  Dass,  R.  L.  Lambert,  and  D.  D.  Clement. 
IN:  International  Symposium  on  Hydrometeoro- 
logy, June  13-17,  1982,  Denver,  Colorado.  Ameri- 
can Water  Resources  Association,  1983.  p  559-564, 
3  fig,  1 1  ref. 

Descriptors:  'Hydrometeorology,  "Flood  fre- 
quancy,  'Statistical  analysis,  'Floods,  'Utah, 
'Model  studies,  Hydrologic  properties,  Streams, 
Regression  analysis,  Rainfall,  Simulation  analysis, 
Flow  profiles. 

The  hydrologic  investigations  reported  in  this  pub- 
lication relate  to  streams  through  20  communities 
in  Northern  Utah.  In  general,  these  streams  devel- 
op in  the  Wasatch  mountains  and  flow  through  the 
mountainous  canyons  to  the  populated  valley  areas 
downstream,  eventually  terminating  into  the  Great 
Salt  Lake.  The  study  area  watersheds  are  subjected 
to  high-intensity  short-duration  cloudburst  type 
thunderstorms.  The  stream  gage  records  available 
in  the  area  are  separated  into  the  snowmelt  and 
rainfall  induced  flood  peaks  which  are  analyzed  for 
Log  Pearson  Type  III  distribution  for  both  rainfall 
and  snowmelt  events.  Due  to  lack  of  sufficient 
gage  data  related  to  rainfall  caused  flood  events,  16 
of  the  watersheds  are  modeled  to  simulated  10-,  50- 
,  and  100-year  recurrence  interval  rainfall  caused 
flood  events.  The  model  used  for  simulation  is  the 
Storm  Water  Management  Model  developed  by 
the  Environmental  Protection  Agency.  The  model 
is  calibrated  by  using  information  available  on  sev- 
eral historical  floods  in  the  area.  Regression  equa- 
tions are  developed  to  predict  10-,  50-  and  100-year 
recurrence  interval  flood  flows  for  both  snowmelt 
and  rainfall  caused  flood  events.  The  discharge- 
frequency  distributions  for  these  events  are  statisti- 
cally combined  to  give  discharge-frequency  distri- 
butions for  the  combined  events.  The  regression 
equations  presented  here  may  be  used  for  streams 
along  the  Wasatch  Front  Range  in  Northern  Utah 
and  for  other  hydrologically  similar  areas.  (See 
also  W88-01203)  (Author's  abstract) 
W88-01291 


show  different  trends  based  upon  elevation.  Above 
about  7,500  ft  (2,300  m),  snowmelt  dominates;  rain 
generally  does  not  contribute  to  the  flood  potential 
for  recurrence  intervals  less  than  the  100- year 
flood.  Where  rainfall  does  significantly  contribute 
to  flooding  above  about  7,500  ft  (2,300  m),  unit 
discharges  are  small  when  compared  with  lower 
elevation  floods  resulting  from  rainfall.  Below 
about  7,500  ft  (2,300  m),  rainfall-produced  floods 
predominate.  Stratigraphic  and  geomorphic  evi- 
dence supports  these  conclusions  and  indicates  that 
catastrophic  cloudbursts  floods  in  foothill  zones 
have  recurrence  intervals  on  the  order  of  thou- 
sands of  years  at  any  given  site.  In  small  basins 
above  7,500  ft  (2,300  m),  many  large  floods  attrib- 
uted to  intense  rainfall  are,  in  fact,  debris  flows  and 
not  waterfloods.  A  paleohydraulic  method  using 
maximum  boulder  sizes  was  developed  to  recon- 
struct historic  maximum  flood  peaks  in  small  un- 
gaged foothill  basins.  (See  also  W88-01203)  (Au- 
thor's abstract) 
W88-01292 


DRAINAGE  CLIMATOLOGY  FOR  CALD70R- 
NIA, 

California  State  Dept.  of  Water  Resources,  Sacra- 
mento. 

For  primary  bibliographic  entry  see  Field  2B. 
W88-01294 


WATER  QUALITY  MODELLNG  OF  REGULAT- 
ED STREAMS, 

Army  Engineer  Waterways  Experiment  Station, 

Vicksburg,  MS. 

For  primary  bibliographic  entry  see  Field   5G. 

W88-01324 


OPTIMUM  LOCATION  OF  A  WELL  NEAR  A 
STREAM, 

Geological  Survey,  Lakewood,   CO.   Water  Re 

sources  Div. 

For  primary  bibliographic  entry  see  Field  4B. 

W88-01345 


LMPORTANCE  OF  PROTECTION  THE  OPEI> 
CASTS  FROM  UNDERGROUND  AND  SUR 
FACE  WATER  CONCERNING  SLOPE  STABJX 
ITY  ASPECTS, 

For  primary  bibliographic  entry  see  Field  2F. 
W88-01426 


MULTIDISCIPLINARY  APPROACH  TO  THE 
FLOOD  HYDROLOGY  OF  FOOTHILL 
STREAMS  IN  COLORADO, 

Geological  Survey,  Denver,  CO.  Water  Resources 
Div. 

R.  D.  Jarrett,  and  J.  E.  Costa. 
IN:  International  Symposium  on  Hydrometeoro- 
logy, June  13-17,  1982,  Denver,  Colorado.  Ameri- 
can Water  Resources  Association,  1983.  p  565-569, 
4  fig,  1 1  ref. 

Descriptors:  'Hydrometeorology,  'Rainfall-runoff 
relationships,  'Flood  frequency,  'Floods, 
•Streams,  'Colorado,  'Peak  flow,  Hydrologic 
properties,  Rainfall,  Snowmelt,  Rainfall-runoff  re- 
lationship, Flooding,  Flood  profiles,  Detritus. 

Conventional  hydrologic  analyses  fail  to  adequate- 
ly describe  the  flood  hydrology  of  foothill  streams 
in  Colorado.  Annual  peak  flows  are  derived  from 
snowmelt,  rainfall,  or  a  combination  of  rain  on 
snow.  When  snowmelt-  and  rain-generated  peaks 
are  examined  separately,  flood-frequency  analyses 


2F.  Groundwater 


GROUND  WATER  CONTAMINATION  BY  AL 
DICARB  PESTICLDE  LN  EASTERN  SUFFOLI 
COUNTY,  LONG  ISLAND, 

Geological  Survey,  Syosset,  NY.  Water  Resource 

Div. 

For  primary  bibliographic  entry  see  Field  5B. 

W88-01 102 

NONPOINT  SOURCE  CONTAMLNATION  Ol 
GROUND  WATER  IN  KARST-CARBONAT1 
AQUIFERS  IN  IOWA, 

Iowa  State  Geological  Survey,  Iowa  City. 
For  primary  bibliographic  entry  see  Field  5B. 
W88-01103 


NONPOINT  SOURCE  LMPACTS  ON  GROUN1 
WATER  QUALITY  IN  MAJOR  LAND  RI 
SOURCE  AREAS  OF  THE  SOUTHWEST, 

Agricultural  Research  Service,  Durant,  OK. 
For   primary   bibliographic   entry   see   Field   5C 
W88-01105 

AGRICULTURAL  SOURCES  OF  NITRAT 
CONTAMINATION  IN  A  SHALLOW  SAN! 
AND  GRAVEL  AQUIFER  OF  EASTER 
SOUTH  DAKOTA, 

South  Dakota  Dept.  of  Water  and  Natural  Ri 

sources,  Pierre. 

For  primary  bibliographic  entry  see  Field  5B. 

W88-01132 


WATER  CYCLE— Field  2 


GROUND  WATER  QUALITY  STANDARDS, 

Nebraska  State  Dept.  of  Environmental  Control, 

Lincoln. 

For  primary   bibliographic   entry   see   Field   5G. 

W88-01174 


LINEAR-FLOW  INTERPRETATION  OF  THE 
H-3  MULTIWELL  PUMPING  TEST  CONDUCT- 
ED AT  THE  WASTE  ISOLATION  PILOT 
PLANT  (WD?P)  SITE, 

Sandia  National  Labs.,  Albuquerque,  NM.  Earth 

Sciences  Div. 

D.  Tomasko,  and  A.  L.  Jensen. 

Available  from  the  National  Technical  Information 

Service,  Springfield,  VA.  22161.  Price  codes  A03 

n  paper  copy,  A01  in  microfiche.  Sandia  Report 

*>.  SAND87-0630,  July  1987.  38  p,  27  fig,  3  tab 

!4  ref.  DOE  Contract  No.  DE-ACO4-76DP00789. 

Descriptors:  'Underground  waste  disposal, 
'Groundwater  movement,  'Pumping  tests, 
'Linear  flow,  'Data  interpretation,  'Waste  isola- 
ion  plants,  'Wastewater  treatment,  Mathematical 
tudies,  Model  studies,  Hydraulic  models,  Flow 
irofiles,  Transmissivity,  Mathematical  models, 
low  models. 

Kn  interpretation  is  presented  of  the  H-3  multiwell 
lumping  test  conducted  at  the  Waste  Isolation 
Hlot  Plan  (WIPP)  site  in  southeastern  New 
rlexico  between  October  15,  1985,  and  April  12, 
986.  Unlike  previous  interpretations  of  this  test 
nat  used  a  double-porosity  radial-flow  model,  this 
iterpretation  is  based  on  a  linear-flow  process. 
"wo  techniques  were  developed  to  analyze  the  H- 
data  with  a  linear-flow  conceptualization.  The 
irst  technique  was  used  to  find  the  orientation  of 
ie  linear  feature  using  data  from  a  multiwell  inter- 
:rence  test  by  minimizing  the  squared  differences 
etween  field  observations  and  linear  flow  calcula- 
ons.  The  second  technique  was  used  to  calculate 
ie  transmissivity  and  width  of  the  feature.  To 
alculate  consistent  system  parameters,  this  tech- 
ique  required  developing  a  least-squares  fitting 
rocedure  to  minimize  the  effects  of  noise  in  the 
rawdown  measurements.  Linear  flow  analyses  of 
ie  H-3  data  yield  the  following  parameter  values 
>r  the  linear  feature:  an  average  width  of  approxi- 
lately  7000  ft;  an  orientation  of  N  29  W;  average 
ansmissivities  of  approximately  2,9,  and  19  sq  ft/ 
>  at  the  pumped  well,  and  between  the  pumped 
ell  and  DOE-1  and  H-ll,  respectively;  and  an 
Tective  radius  of  the  pumped  well  equal  to  ap- 
roximately  250  ft.  These  findings  are  consistent 
ith  detailed  two-dimensional  numerical  simula- 
ons  with  the  SWIFT  II  computer  code,  recent 
^physical  interpretations  of  Controlled  Source 
udio  Magneto  Telluric  surveys  of  the  southern 
Jrtion  of  the  site,  and  double-porosity,  radial-flow 
terpretations.  (Lantz-PTT) 
'88-01189 


ETERMINING  DROUGHT  EFFECTS  ON 
LFRFACE  WATER  BODD2S  NEAR  A  NEW 
ELLFD2LD, 

[est   Coast   Regional   Water   Supply   Authority 

learwater,  FL. 

ar  primary  bibliographic  entry  see  Field  2E 

'88-01261 


ROUNDWATER  HYDRAULICS. 

ater  Resources  Monograph  Series  9.  American 
eophysical  Union,  Washington,  DC.  1984.  407  p 
Mted  by  Joseph  S.  Rosenshein  and  Gordon  D. 
mnett. 

escriptors:  'Groundwater  hydraulics,  'Ground- 
Jter  'Groundwater  movement,  'Model  studies, 
Aquifers,  'Pumping  tests,  Groundwater  manage- 
ent.  Hydraulics,  Data  interpretation,  Groundwat- 
pollution,  Wells,  Solute  transport,  Pumping, 
Mfined  aquifers,  Leaky  aquifers,  Drawdown, 
anning. 

wide  range  of  hydraulic  problems  are  addressed 
papers  reflecting  the  current  state-of-the-art  of 
oundwater  hydraulics.  Theoretical  solutions  are 
ovided  for  field  problems  concerned  with  opti- 
ma location  of  a  well  near  a  stream,  prediction  of 
insient  movement  of  solid  particles  in  response  to 


pumping  confined  aquifer  systems,  average  region- 
al land  subsidence  equations  for  artesian  aquifers, 
approximations  of  drawdown  patterns  of  multiple 
well  systems  in  layered  soils,  and  unsteady  draw- 
down in  the  presence  of  linear  discontinuity.  New 
type  curve  solutions  obtained  by  numerical  inver- 
sion of  Laplace  transform  solutions  are  presented 
for  analysis  of  pumping  test  data.  The  current 
status  of  the  hydrologist's  ability  to  apply  hydrau- 
lics to  solve  groundwater  problems  in  fractured 
aquifer  formations  is  reviewed  and  demonstrated 
by  analysis  of  test  data  from  several  pumping  tests. 
Methods  of  obtaining  aquifer  parameters  from 
analysis  of  tracer-injection  and  slug  field  tests  were 
presented.  Subjects  related  to  modeling  and  re- 
flecting the  advanced  capability  of  the  groundwat- 
er scientist  to  apply  theoretical  aspects  in  the  mod- 
eling of  complex  groundwater  problems  were  pre- 
sented in  several  papers.  (See  W88-01345  thru 
W88-01361)  (Wood-PTT) 
W88-01344 


OPTIMUM  LOCATION  OF  A  WELL  NEAR  A 
STREAM, 

Geological   Survey,   Lakewood,   CO.   Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  4B 
W88-01345 


ANALYSIS  OF  SEDIMENTARY  SKELETAL 
DEFORMATION  IN  A  CONFINED  AQUIFER 
AND  THE  RESULTING  DRAWDOWN, 

Lawrence  Livermore  National  Lab.,  CA. 

D.  C.  Helm. 

IN:   Groundwater   Hydraulics.    Water   Resources 

Monograph     Series     9.     American     Geophysical 

Union,  Washington,  DC.  1984.  p  29-82,  12  fig,  32 

ref. 

Descriptors:  'Subsidence,  'Compaction,  'Leaky 
aquifers,  'Hydraulics,  'Confined  aquifers,  'Draw- 
down, 'Aquifers,  Particle  movement,  Prediction, 
Mathematical  equations,  Mathematical  studies, 
Pumping. 

A  method  for  predicting  transient  three-dimension- 
al movement  of  solid  particles  at  depth  in  response 
to  pumping  a  confined  aquifer  was  developed. 
Calculating  particle  movement  allowed  the  mathe- 
matical determination  of  the  transient  change  in 
fluid  pressure  within  deforming  pore  spaces  whose 
change  in  volume  was  calculated  as  an  intermedi- 
ate step.  In  order  to  accomplish  this,  equations  for 
three-dimensional  movement  of  solids  were  de- 
rived with  emphasis  on  what  underlying  assump- 
tions were  required.  Using  these  equations,  hori- 
zontal and  vertical  components  of  displacement 
were  calculated  based  on  specified  boundary  and 
initial  conditions  which  were  analogous  to  those 
used  in  the  standard  theory  of  leaky  aquifers.  Ana- 
lytic solutions  for  the  axially  symmetric  displace- 
ment and  the  resulting  strain  and  change  in  fluid 
pressure  were  plotted  nondimensionally  as  type 
curves  which  were  compared  to  the  commonly 
used  theory  of  leaky  aquifers.  (See  also  W88- 
01344)  (Wood-PTT) 
W88-01346 


AVERAGED  REGIONAL  LAND  SUBSIDENCE 
EQUATIONS  FOR  ARTESIAN  AQUIFERS, 

Technion  -  Israel  Inst,  of  Tech.,  Haifa. 

For   primary   bibliographic   entry   see   Field   6G. 

W88-01347 


MULTIPLE-WELL    SYSTEMS    IN    LAYERED 

soms, 

Technion  -  Israel  Inst,  of  Tech.,  Haifa. 

S.  Irmay. 

IN:   Groundwater   Hydraulics.    Water   Resources 

Monograph     Series     9.     American     Geophysical 

Union,  Washington,  DC.  1984.  p  108-124,  8  fie   3 

tab,  13  ref. 

Descriptors:  'Well  hydraulics,  'Wells,  'Layered 
soils,  'Groundwater,  'Drawdown,  'Mathematical 
equations,  Mathematical  studies,  Aquifers,  Perme- 
ability coefficient,  Hydraulics,  Hydraulic  systems, 
Drainage. 


Groundwater — Group  2F 

Multiple-well  systems  or  batteries  of  wells  occur  in 
water  supply,  oil  fields,  and  drainage  by  well 
points.  Mathematical  equations  are  presented  as 
approximations  for  the  drawdowns  of  such  systems 
under  a  variety  of  conditions.  The  effects  of  the 
number  of  wells,  well  spacing  distance,  water 
depth,  aquifer  transmissivity,  shape  of  the  multiple- 
well  system,  soil  types,  flow  characteristics,  and 
other  variables  are  shown  mathematically.  Previ- 
ous approximations  are  discussed.  (See  also  W88- 
01344)  (Wood-PTT) 
W88-01348 


UNSTEADY  DRAWDOWN  IN  THE  PRESENCE 
OF  A  LINEAR  DISCONTINUITY, 

Nevada   Univ.    System,    Las   Vegas.    Desert   Re- 
search Inst. 
P.  R.  Fenske. 

IN:  Groundwater  Hydraulics.  Water  Resources 
Monograph  Series  9.  American  Geophysical 
Union,  Washington,  DC.  1984.  p  125-145,  9  fig,  1 
tab,  11  ref.  DOE  Contract  No.  DE-AC08- 
81NV10162. 

Descriptors:  'Unsteady  drawdown,  'Drawdown, 
•Well  hydraulics,  'Groundwater  movement, 
'Pumping  tests,  Mathematical  equations,  Mathe- 
matical studies,  Superposition,  Diffusivity, 
Aquifers,  Mississippi. 

The  mathematical  equations  for  unsteady  draw- 
down in  the  presence  of  linear  discontinuity  were 
developed  by  superposition  (image  theory).  The 
resultant  equations  are  relatively  simple  and  in- 
clude analysis  of  diffusivity  contrasts.  The  ap- 
proach to  the  problem  is  unconventional  and  the 
proposed  equations  are  not  shown  to  be  exact 
solutions  to  the  appropriate  partial  differential 
equation.  However,  if  not  exact,  the  proposed 
equations  are  good  approximations  and  provide 
insight  into  a  well  hydraulics  problem.  Implicit 
consideration  was  given  to  the  discontinuities 
caused  by  facies  change  in  the  aquifer  skeleton, 
though  discontinuities  may  also  be  caused  by 
changes  in  fluid  density,  viscosity,  or  compressibil- 
ity. The  first  two  of  these  other  parameters  affect 
the  fluid  conductivity  of  the  aquifer  and  the  third 
affects  the  storativity.  Two  pumping  tests  on  the 
top  of  Tatum  Salt  Dome  in  Mississippi,  appear  to 
show  linear  discontinuities  using  the  presented 
concepts.  (See  also  W88-01344)  (Wood-PTT) 
W88-01349 


ANALYSIS  OF  CONSTANT  DISCHARGE 
WELLS  BY  NUMERICAL  INVERSION  OF  LA- 
PLACE TRANSFORM  SOLUTIONS, 

Geological  Survey,  Menlo  Park,  CA. 

A.  Moench,  and  A.  Ogata. 

IN:   Groundwater   Hydraulics.    Water   Resources 

Monograph     Series     9.     American     Geophysical 

Union,  Washington,  DC.  1984.  p  146-170,  6  fie,  1 

tab,  28  ref.  6 

Descriptors:  'Well  hydraulics,  'Pumping  tests, 
'Groundwater  movement,  'Laplace  equation, 
Mathematical  equations,  Boundary  processes,  Dif- 
fusion equation,  Mathematical  studies,  Numerical 
inversion,  Hydraulics. 

Analytical  solutions  to  many  boundary  value  prob- 
lems for  wells  discharging  at  a  constant  rate  have 
not  been  applied  frequently  by  groundwater  hy- 
drologists  because  they  are  difficult  to  evaluate 
numerically.  However,  solutions  can  be  evaluated 
accurately  using  a  simple  numerical  Laplace  trans- 
form inverter.  The  advantages  of  working  in  the 
Laplace  plane  were  demonstrated  by  combining 
solutions  of  the  subsidiary  differential  equation  for 
various  boundary  value  problems  to  form  new 
solutions  for  well  test  problems.  Type  curves  for 
such  extended  problems  were  generated  without 
difficulty  with  the  numerical  Laplace  transform 
inverter.  Such  solutions  obtained  analytically 
might  otherwise  be  mathematically  intractable. 
The  numerical  inversion  algorithm  described  by 
Stehfest  in  1970  was  used  on  the  Laplace  transform 
in  the  application  to  several  problems  pertinent  to 
the  analysis  of  well  test  data  for  wells  that  dis- 
charge at  a  constant  rate.  (See  also  W88-01344) 
(Wood-PTT)  ; 


Field  2— WATER  CYCLE 
Group  2F — Groundwater 


W88-01350 


PUMPING  TEST  ANALYSIS  IN  FRACTURED 
AQUIFER  FORMATIONS:  STATE  OF  THE 
ART  AND  SOME  PERSPECTIVES, 

Research  Council  of  Alberta,  Edmonton. 

C.  Sauveplane. 

IN:   Groundwater  Hydraulics.   Water   Resources 

Monograph     Series    9.     American    Geophysical 

Union,  Washington,  DC.  1984.  p  171-206,  10  fig,  7 

tab,  15  ref. 

Descriptors:  *Aquifers,  'Pumping  tests,  *Data  in- 
terpretation, 'Model  studies,  'Groundwater  move- 
ment, 'Fractured  aquifers,  Groundwater,  Confined 
aquifers,  Pump  wells,  Mathematical  studies,  Math- 
ematical equations,  Mathematical  models. 

An  overview  of  available  models  that  can  be  used 
to  analyze  constant-rate  test  data  for  fractured  and 
confined  aquifers  is  presented.  Basic  assumptions 
and  equations  are  given,  together  with  analytical 
and  graphical  solutions.  Groundwater  flow  toward 
the  pumped  well  takes  into  account  idealized  rep- 
resentations of  the  fracture  network  based  on 
double-porosity  medium  theory  or  on  an  equiva- 
lent single  fracture  configuration.  In  both  types  of 
specific  models,  the  Theis  type  curve  derived  for 
homogeneous  and  porous  media  is  obtained  as  a 
long  time  or  a  large  geometric  parameter  asymp- 
totic solution.  As  a  consequence,  the  Theis  model 
is  usually  inapplicable  to  the  interpretation  of  tests 
of  economical  duration,  and  the  matching  process 
is  not  usually  accurate.  An  approximate  solution  to 
the  Boulton-Streltsova  layered  model  was  derived 
and  tested  on  field  data;  its  accuracy,  compared  to 
the  exact  solution,  is  judged  sufficient  for  interpre- 
tive purposes.  Solutions  to  several  other  models 
were  also  compared.  It  is  emphasized  that  the 
selection  of  the  most  appropriate  specific  model 
must  be  primarily  based  on  the  hydrogeological 
and  geological  information  available.  (See  also 
W88-01344)  (Wood-PTT) 
W88-01351 


FIELD  TEST  FOR  EFFECTTVE  POROSITY 
AND  DISPERSD/ITY  IN  FRACTURED  DOLO- 
MITE, THE  WD?P,  SOUTHEASTERN  NEW 
MEXICO, 

Sandia  National  Labs.,  Albuquerque,  NM. 
For  primary  bibliographic  entry  see  Field  5B. 
W88-01352 


DIRECT  CALCULATION  OF  AQUIFER  PA- 
RAMETERS IN  SLUG  TEST  ANALYSIS, 

Princeton  Univ.,  NJ.  Water  Resources  Program. 
V.  Nguyen,  and  G.  F.  Pinder. 
IN:  Groundwater  Hydraulics.  Water  Resources 
Monograph  Series  9.  American  Geophysical 
Union,  Washington,  DC.  1984.  p  222-239,  3  fig,  2 
tab,  2  append.  NSF  Grant  No.  CME-702-006  and 
DOE  Contract  No.  DE-AC03-80SF11489. 

Descriptors:  'Groundwater  movement,  'Pumping 
tests,  'Aquifer  characteristics,  'Groundwater 
level,  'Slug  test  analysis,  'Data  interpretation, 
•Mathematical  studies,  Aquifers,  Test  wells,  Per- 
meability coefficient,  Mathematical  equations. 

A  conceptually  and  computationally  simple  meth- 
odology was  developed  for  determining  aquifer 
parameters  from  water  level  observations  in  a 
single  well.  Problems  which  involved  partially 
penetrating  wells  screened  in  aquifers  where,  at 
least  in  the  short  term,  the  effects  of  a  water  table 
or  leakage  from  a  confining  bed  could  be  disre- 
garded were  considered.  The  analytical  apparatus 
was  most  appropriate  for  dealing  with  slug  test 
analyses  or  short-term  pumping  tests  in  materials 
of  moderate  to  low  hydraulic  conductivity.  Appro- 
priate assumptions  and  mathematical  equations 
with  their  derivations  are  presented.  (See  also 
W88-01344)  (Wood-PTT) 
W88-01353 


PRESSURE  TRANSIENT  ANALYSIS  FOR  HOT 
WATER  GEOTHERMAL  WELLS, 

Systems,  Science  and  Software,  La  Jolla,  CA. 
S.  K.  Garg,  and  J  W.  Pritchett. 


IN:  Groundwater  Hydraulics.  Water  Resources 
Monograph  Series  9.  American  Geophysical 
Union,  Washington,  DC.  1984.  p  242-255,  6  fig,  2 
tab,  7  ref.  DOE  Contract  No.  DE-FC03- 
73ET27163. 

Descriptors:  'Groundwater  movement,  'Water 
yield,  'Thermal  water,  'Geothermal  wells,  'Wells, 
•Pressure  transient  analysis,  'Data  interpretation, 
♦Hydrothermal  studies,  Mathematical  equations, 
Mathematical  studies,  Drawdown,  Line  source  so- 
lution. 

The  applicability  of  the  classical  line  source  solu- 
tion to  analyze  pressure  transient  data  from  hot 
water  geothermal  wells  was  investigated.  The  pro- 
duction data  (pressure  drawdown/buildup)  from 
hot  water  wells  may  be  analyzed  in  the  usual 
manner  to  yield  formation  properties  provided 
isenthalpic  fluid  compressibility  is  employed  in  the 
definition  for  total  formation  compressibility.  Nu- 
merical results  were  provided  to  demonstrate  that 
cold  water  injection  data  can  be  interpreted  on  the 
basis  of  the  line  source  solution;  it  is,  however, 
necessary  in  this  case  to  use  different  values  of 
kinematic  viscosity  (i.e.,  cold  water  kinematic  vis- 
cosity for  injection  data  and  hot  water  kinematic 
viscosity  for  falloff  data)  for  pressure  buildup  (i.e., 
injection)  and  for  pressure  falloff  data.  Discussions 
of  previous  work  and  appropriate  mathematical 
equations  are  presented.  (See  also  W88-01344) 
(Wood-PTT) 
W88-01354 


NUMERICAL      TREATMENT      OF      LEAKY 
AQUIFERS  IN  THE  SHORT-TIME  RANGE, 

Universidad     Nacional     Autonoma    de    Mexico, 

Mexico  City.  Inst,  de  Investigacion  en  Matemati- 

cas  Aplicadas  y  en  Sistemas. 

For  primary  bibliographic  entry  see  Field  7C. 

W88-01357 


GROUNDWATER  MODELING  OF  DETAILED 
SYSTEMS, 

Hydro-data,  Inc.,  Tempe,  AZ. 

For  primary  bibliographic  entry  see  Field  7C. 

W88-01358 


FORMULATION  OF  MODELS  BASED  ON 
THE  AVERAGE  CHARACTERISTICS  OF  A 
HETEROGENEOUS  AQUIFER, 

Florida  Univ.,  Gainesville. 

For  primary  bibliographic  entry  see  Field  5B. 

W88-01359 


GALERKIN-FINTTE  ELEMENT  TWO-DIMEN- 
SIONAL TRANSPORT  MODEL  OF  GROUND- 
WATER RESTORATION  FOR  THE  IN  SITU 
SOLUTION  MINING  OF  URANIUM, 

Colorado  State  Univ.,  Fort  Collins. 

For  primary  bibliographic  entry  see  Field  5B. 

W88-01360 


AQUIFER  TESTING  FOR  THERMAL  ENERGY 
STORAGE, 

Kansas  Univ.,  Lawrence. 

A.  D.  Parr,  F.  J.  Molz,  and  J.  G.  Melville. 

IN:   Groundwater  Hydraulics.   Water   Resources 

Monograph     Series    9.     American     Geophysical 

Union,  Washington,  DC.  1984.  p  256-295,  16  fig,  4 

tab,  35  ref.  DOE  Contract  Nos.  B-67770-A-0  and 

7338. 

Descriptors:  'Thermal  water,  'Thermal  energy 
storage,  'Aquifer  testing,  'Confined  aquifers, 
'Aquifers,  'Groundwater  movement,  'Pumping 
tests,  Alabama,  Test  wells,  Hydraulic  properties, 
Chemical  properties,  Permeability,  Dispersivity, 
Heat  capacity,  Thermal  conductivity,  Field  tests, 
Drawdown. 

The  hydraulic,  thermodynamic,  and  chemical  tests 
that  were  performed  at  the  Mobile,  Alabama  site  in 
order  to  obtain  the  data  necessary  for  determining 
the  potential  of  a  confined  aquifer  for  thermal 
energy  storage  were  described.  Important  param- 
eters include  the  regional  gradient,  vertical  and 
horizontal  permeability  of  the  storage  aquifer,  hori- 
zontal dispersivity,  vertical  permeability  of  the 
upper  and  lower  aquitards,  thermal  conductivities, 
heat  capacities,  and  chemical  characteristics  of  the 
aquifer  matrix  and  native  groundwater.  At  the 
Mobile  site,  chemical  and  thermodynamic  tests 
were  performed  in  the  laboratory  using  core  sam- 
ples and  groundwater  samples.  Chemical  analyses 
indicated  that  there  was  a  potential  for  clay  parti- 
cle swelling  and  loss  of  permeability  in  the  storage 
aquifer  if  relatively  pure  water  was  heated  and 
injected;  the  problem  was  eliminated  by  obtaining 
supply  water  from  the  storage  aquifer  itself.  Meth- 
ods for  estimating  thermodynamic  properties  are 
described.  A  series  of  new  and  existing  wells  were 
used  for  the  pumping  tests  at  the  Mobile  site 
during  the  extensive  field  tests  required  to  deter- 
mine the  hydraulic  properties.  The  series  of  pump- 
ing tests  emphasized  the  importance  of  obtaining 
early  drawdown  data  for  each  of  the  well  tests 
because  leakage  or  boundary  effects  can  cause 
drawdown  data  for  confined  aquifers  to  deviate 
from  the  Theis  curve  very  soon  after  pumping 
begins.  (See  also  W88-01344)  (Wood-PTT) 
W88-01355 


ANALYTICAL  GROUNDWATER  MODELING 
WITH  PROGRAMMABLE  CALCULATORS 
AND  HAND-HELD  COMPUTERS, 

Geraghty  and  Miller,  Inc.,  Savoy,  IL. 

For  primary  bibliographic  entry  see  Field  7C. 

W88-01356 


MAN-MADE      POLLUTION      OF      GROUND 
WATER  AND  ITS  GEOLOGICAL  RELATIONS, 

For  primary  bibliographic  entry  see  Field  4B. 
W88-01401 


MINE  WATER. 

International  Mine  Water  Association. 

For  primary  bibliographic  entry  see  Field  4B. 

W88-01408 


ACID  MINE  DRAINAGE  PROBLEMS  IN 
ENUGU  COAL  MINES  OF  ANAMBRA  STATE, 
NIGERIA, 

Anambra  State  Univ.  of  Technology,  Awka  (Nige- 
ria). Dept.  of  Earth  Sciences. 
For  primary  bibliographic  entry  see  Field  5B. 
W88-01409 


PROPOSALS  ON  MINE  WATER  CONTROL 
SYSTEM  FOR  KOTREDEZ  COAL  MINE, 

Central  Inst,  for  Mining  Development,  Budapest 

(Hungary). 

For  primary  bibliographic  entry  see  Field  4B. 

W88-01410 

ELEMENTAL  HYDROGEOLOGICAL  CHAR- 
ACTERISTICS OF  COALFTELDS  IN  CHINA 
AND  THE  PROBLEMS  OF  PROTECTING 
AGAINST  MINE  WATER, 

Institute    of    Geology    and    Exploration,    Xian 
(China). 
M.  Wang. 

IN:  Mine  Water.  Proceedings  of  the  Second  Inter- 
national Congress,  Granada,  Spain,  September 
1985.  p  41-51,  8  fig,  2  tab,  8  ref. 

Descriptors:  *Coal  mining,  *Mine  drainage, 
•Groundwater,  *Geohydrology,  •Geologic  forma- 
tions, *China,  Geologic  fractures,  Case  studies, 
Karst  hydrology,  Groundwater  movement,  Karst. 

According  to  the  geotectonic  background,  regular- 
ities of  coal  accumulation,  hydrogeological  condi- 
tions, and  considering  the  protecting  methods 
against  mine  water,  China's  coalfields  can  be  classi- 
fied into  six  hydrogeological  type  regions:  (1) 
Porous  -  fissure  type  region  of  Jurassic  in  North- 
east China;  (2)  Porous  -  Karst  type  region  of  Carb- 
Permian  in  North  China;  (3)  Fissure  type  region  of 
Jurassic  in  Northwest  China;  (4)  Fissure  type 
region  of  Mesozoic  in  Yunnan  -  Tibet;  (5)  Karst 
type  region  of  late  Permian  in  South  China;  and  (6) 
Fissure  -  Poro-type  region  of  Tertiary  in  Taiwan. 
Emphasis  was  placed  on  the  coalfields  of  Permo- 
Carboniferous  in  North  China  and  late  Permian  in 
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South  China,  which  have  complex  hydrogeologi- 
cal  conditions  and  are  serious  disasters  from  mine 
water.  The  basic  characteristics  of  hydrogeology 
were  analyzed  and  the  technical  methods  of  pro- 
tecting against  mine  water  were  presented.  (See 
also  W88-01408)  (Author's  abstract) 
W88-01412 


SIGNIFICANCE  OF  STRUCTUROLOGICAL 
INVESTIGATIONS  IN  DEFINING  OF  POSSI- 
BLE DIRECTIONS  OF  INFLOW  OF  GROUND 
WATER  INTO  UNDERGROUND  MINING 
WORKS, 

Belgrade  Univ.  (Yugoslavia).  Faculty  of  Mining 
and  Geology. 

For  primary  bibliographic  entry  see  Field  8E. 
W88-01413 


SOURCE  OF  GROUNDWATER  ENTERING 
COUTERIES  BENEATH  RESERVOHtS, 

Broken  Hill  Pty  Co.  Ltd.,  Wollongong  (Australia). 
Steel  Div.  Collieries. 
R.  G.  Wilson. 

IN:  Mine  Water.  Proceedings  of  the  Second  Inter- 
national Congress,  Granada,  Spain,  September 
1985.  p  59-68,  5  fig,  1  tab,  7  ref. 

Descriptors:  'Groundwater  movement,  *Coal 
mining,  'Mine  drainage,  *Surface-groundwater  re- 
lations, 'Groundwater,  Reservoirs,  New  South 
Wales,  Australia,  Tracers,  Algae,  Monitoring, 
Geohydrology. 

Some  coal  mines  in  New  South  Wales,  Australia, 
Dperate  beneath  reservoirs  of  the  Sydney  water 
supply.  Special  conditions  are  imposed  upon 
Timing  beneath  these  reservoirs,  although  histori- 
:ally,  entry  of  water  into  these  coal  mines  is  minor. 
Dykes  and  faults  normally  have  no  effect.  Ground- 
water systems  are  maintained  even  when  major 
xactures  appear  on  the  surface  over  areas  of  full 
:xtraction.  In  one  coal  mine  investigations  were 
indertaken  to  prove  or  disprove  that  a  reservoir  is 
:he  source  of  a  water  inflow.  Chemical  analyses  of 
he  water  showed  only  little  changes  which  are 
lifferent  from  those  of  the  reservoir.  A  tracer 
echnique  involved  the  detection  of  algae  in  the 
nine  water.  Alternative  sources  of  algae  are  via 
he  mine  entrance  by  piped  water,  the  ventilation 
iystem  and  mine  traffic.  In  an  another  colliery,  a 
jroposed  extension  extension  of  workings  beneath 
i  reservoir  is  under  consideration.  Accurate  sur- 
veys of  surface  subsidence  and  monitoring  of  the 
>ehavior  of  groundwater  in  bores  were  undertak- 
:n\  T^e  monitoring  to  date  shows  that  the  reser- 
voir is  not  suffering  any  loss  to  the  groundwater 
egime  or  to  the  mine  workings.  (See  also  W88- 
>1403)  (Author's  abstract) 
iV88-01414 


MINIMIZING  WELL  LOSSES  IN  DEWATER- 
>G  WELLS  IN  FRACTURED  ROCK, 

Memorial    Univ.    of   Newfoundland,    St.    John's. 

3ept.  of  Earth  Sciences. 

:or  primary  bibliographic  entry  see  Field  4B. 

V88-01415 


3EVELOPMENT  OF  AN  OPEN  PIT  COAL 
MINE  DEWATERTNG  PLAN  IN  CESAR  DE- 
PARTMENT, COLOMBIA,  S .A., 

ndependent  Consultants,  Denver,  CO. 

-or  primary  bibliographic  entry  see  Field  4B. 

V88-01416 


JRATNAGE  OF  MINING  DEVELOPMENT  IN 
V  NEOCENE  LIGNITE  DEPOSIT  IN  HUNGA- 
RY, 

rechnical  Univ.  of  Heavy  Industry,  Miskolc  (Hun- 
gary) 

■or  primary  bibliographic  entry  see  Field  4B. 
V88-01419 


IYDROGEOLOGY  AND  DRAINAGE  OF 
-OPPER-COBALT  MINES  IN  THE  KOLWEZI 
VREA  OF  SHABA,  REPUBLIC  OF  ZAIRE, 

lydro-Geo  Consultants,  Golden,  CO. 

■or  primary  bibliographic  entry  see  Field  4B. 


W88-01420 

PLANNING  AND  REALIZATION  OF  A  CON- 
STANTLY INCREASING  PREVENTION 
SYSTEM  AGAINST  UNDERGROUND  WATER 
IN  MINES, 

Borsod  Coal  Mining  Co.,  Miskolc  (Hungary). 
For  primary  bibliographic  entry  see  Field  4B. 
W88-01421 


INVESTIGATION  OF  THE  HYDROGEOLOGI- 
CAL  PROBLEMS  IN  SOME  MINES  IN  INDIA, 

Central  Ground  Water  Board,  Lucknow  (India). 
B.  D.  Pathak. 

IN:  Mine  Water.  Proceedings  of  the  Second  Inter- 
national Congress,  Granada,  Spain,  September 
1985.  p  181-189,  4  ref. 

Descriptors:  'Groundwater  management,  'Mine 
drainage,  'Groundwater  movement,  Copper 
mining,  India,  Coal  mining,  Case  studies,  Geohy- 
drology, Safety,  Hazards,  Confined  aquifers, 
Aquifers,  Groundwater  storage,  Artesian  pressure. 

An  accurate  knowledge  of  groundwater  flow  into 
a  working  mine  is  essential  for  the  planning  of  safe 
mine  operations.  The  salient  features  and  results  of 
investigations  on  different  groundwater  problems 
in  three  selected  coal  mines  in  India  are  presented. 
The  studies  in  the  copper  ore  mines  in  Khetri 
Cooper  Project,  Jhunjhunu  district,  and  Rajasthan 
indicated  that  due  to  the  slow  movement  of 
groundwater  in  the  mine  area,  conditions  do  not 
exist  for  sudden  inundation  of  mines  through  the 
fracture  systems.  Rather,  caving  of  water  stored 
solution  cavities  in  dolomites  and  old  slopes  may 
cause  inundation  depending  on  the  size  and  extent 
of  the  caverns.  The  problem  of  groundwater 
inrush  in  a  few  selected  coal  mine  areas  from 
Chandrapur-Wardha  coalfields  was  investigated. 
Hydrogeological  investigations  in  the  Panandhro 
lignite  field,  Gujarat,  indicated  that  in  order  to 
control  the  artesian  pressure  of  the  confined  aqui- 
fer in  this  lignite  field  effectively  for  safe  mining,  it 
is  necessary  to  construct  a  well  field  consisting  of 
three  wells,  each  with  a  discharge  capacity  of 
10,000  cu  m/day.  (See  also  W88-014O8)  (Author's 
abstract) 
W88-01423 


INFLUENCE  OF  GROUNDWATER  PRESSURE 
ON  MINE  SLOPE  STABILITY  ANALYSIS, 

Nottingham  Univ.  (England).  Dept.  of  Community 
Health. 

B.  Denby,  and  M.  J.  Scoble. 

IN:  Mine  Water.  Proceedings  of  the  Second  Inter- 
national Congress,  Granada,  Spain,  September 
1985.  p  191-202,  5  fig,  15  ref. 

Descriptors:  'Slope  stability,  'Geohydrology, 
'Groundwater  pressure,  'Mine  slope  design, 
'Mathematical  equations,  Shear  stress,  Stress, 
Groundwater  management,  Water  control,  Mine 
drainage,  Data  interpretation,  Strength,  Mathemat- 
ical analysis,  Slope  design,  Back-analysis. 

The  relationships  between  material  shear  strength 
and  groundwater  pressures  are  examined  in  the 
context  of  mine  slope  design.  Problems  concerning 
the  incorporation  of  shear  strength  and  ground- 
water pressure  data  into  existing  stability  assess- 
ments are  discussed.  In  particular,  a  major  hin- 
drance to  the  mine  slope  designer  is  the  lack  of 
quantitative  groundwater  pressure  data  with  which 
to  work.  Distinctly  non-linear  shear  strength  be- 
havior observed  for  the  constituent  slope  materials 
also  complicates  stability  assessment.  A  new  ap- 
proach to  this  problem  is  outlined  and  proposed  as 
an  effective  slope  design  tool  which  accounts  for 
some  of  the  uncertainties  in  these  parameters.  The 
technique  of  back-analysis  as  an  aid  to  slope  design 
is  also  discussed.  (See  also  W88-01408)  (Wood- 
PTT) 
W88-01424 


ROLE  OF  POREWATER  PRESSURE  AND 
SEEPAGE  FORCES  ON  THE  STABILITY  OF 
PROTECTION  LAYERS, 

Geoloski  Zavod  SRS,  Ljubljana  (Yugoslavia). 


For  primary  bibliographic  entry  see  Field  8E. 
W88-01425 


IMPORTANCE  OF  PROTECTION  THE  OPEN 
CASTS  FROM  UNDERGROUND  AND  SUR- 
FACE WATER  CONCERNING  SLOPE  STABIL- 
ITY ASPECTS, 

M.  Ratkovic-Vujic,  T.  Todorovic,  and  S.  Vujic. 
IN:  Mine  Water.  Proceedings  of  the  Second  Inter- 
national   Congress,    Granada,    Spain,    September 
1985.  p  215-220,  4  fig,  2  ref. 

Descriptors:  'Slope  stability,  'Groundwater,  'Sur- 
face water,  'Coal  mining,  Safety,  Hazards,  Slopes, 
Mathematical  equations,  Mathematical  studies. 

During  exploration  of  coal  mining  areas,  drainage 
is  essential.  Some  aspects  of  exploration  are  de- 
pendent on  a  reliable  protection  system  since  geo- 
mechanical  properties  such  as  slope  stability,  bear- 
ing capacity,  adhesiveness  and  digging  resistance 
are  affected  by  the  presence  of  underground  or 
surface  water.  The  influence  of  groundwater  and 
surface  water  on  slope  stability  were  explored  and 
appropriate  mathematical  equations  were  derived. 
(See  also  W88-014O8)  (Wood-PTT) 
W88-01426 


ORIGIN  AND  PROCESS  CONTROL  OF  WET 
ROCK  MATERIAL  INRUSHES, 

Central  Inst,  for  Mining  Development,  Budapest 

(Hungary). 

For  primary  bibliographic  entry  see  Field  8E. 

W88-01430 


HYDROGEOLOGICAL  ASPECTS  OF 

GROUNDWATER  HAZARD  IN  POLISH  UN- 
DERGROUND MINING, 

Academy    of   Mining    and    Metallurgy,    Krakow 

(Poland).  Inst,  of  Hydrogeology  and  Engineering 

Geology. 

For  primary  bibliographic  entry  see  Field  4B. 

W88-01431 


CONTROL  OF  WATER  IN  UNLINED  MINE 
SHAFTS  AND  TUNNELS, 

Carleton  Univ.,  Ottawa  (Ontario).   Inst,  of  Civil 

Engineering. 

For  primary  bibliographic  entry  see  Field  4B. 

W88-01432 


TECHNIQUE  OF  FLOWMETERTNG  INVESTI- 
GATIONS AT  INTERVALS  IN  GROUT  HOLES, 

STG  Specialized  Association,  Antratsit  (USSR). 
For  primary  bibliographic  entry  see  Field  7B. 
W88-01441 


WATER  BALANCE  MODEL  OF  THE  TRANS- 
DANUBIAN  MOUNTAIN  RANGE  IN  HUNGA- 
RY FOR  MINING  PURPOSES, 

Hungarian  Aluminium  Corp.,  Budapest. 
T.  Bocker. 

IN:  Mine  Water.  Proceedings  of  the  Second  Inter- 
national Congress,  Granada,  Spain,  September 
1985.  p  433-442. 

Descriptors:  'Groundwater,  'Geohydrology, 
'Dewatering,  'Coal  mining  effects,  'Water  quanti- 
ty management,  'Hydrologic  budget,  'Water 
demand,  'Karst,  'Model  studies,  Data  interpreta- 
tion, Hungary,  Mine  drainage,  Drainage,  Bauxite, 
Mineral  industry,  Statistics,  Water  use,  Prediction, 
Mathematical  equations. 

The  Transdanubian  Mountain  Range  (TMR)  is 
called  the  'industrial  shaft'  of  Hungary.  The  most 
important  bauxite  and  coal  mines  are  situated  in 
this  region.  More  than  50%  of  bauxite  and  coal 
resources  are  found  under  the  karst  water  level  so 
the  danger  of  karst  water  inrushes  into  the  mines  is 
very  high.  Since  karst  water  of  good  quality  is  as 
valuable  as  the  bauxite  and  coal  mineral  resources 
and  the  environmental  impacts  of  dewatering  are 
high,  a  water  balance  model  was  developed  to:  (1) 
study  the  influence  of  mine  dewatering  of  the  karst 
system,   (2)   weigh   the   uses   of  the   karst   water 
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resources,  and  (3)  forecast  the  future  impact  of 
karst  water  intake.  Appropriate  mathematical 
equations  are  presented  for  various  elements  of 
water  balance  including  infiltration,  discharge, 
water  level,  porosity,  permeability,  hydrologic 
connections  of  karst  and  other  types  of  groundwat- 
er, and  precipitation.  The  water  balance  model  of 
the  TMR  is  based  on  simple  algorithms.  The  re- 
sults of  field  tests  showed  that  the  model  charac- 
terized the  water  situation  of  the  area  well.  There- 
fore, the  model  can  be  used  to  design  a  reasonable 
karst  water  use  plan  for  the  area,  and  determine  the 
effects  of  mine  dewatering  on  the  environment. 
(See  also  W88-014O8)  (Wood-PTT) 
W88-01445 


UNCONFINED  NON-DARCY  FLOW  NEAR 
OPEN-PIT  MINES, 

New  South  Wales  Univ.,  Kensington  (Australia). 
Water  Research  Lab. 
C.  R.  Dudgeon. 

IN:  Mine  Water.  Proceedings  of  the  Second  Inter- 
national Congress,  Granada,  Spain,  September 
1985.  p  443-454,  5  fig,  1  tab,  3  ref. 

Descriptors:  *Groundwater  movement,  *Open-pit 
mines,  *Nondarcy  flow,  'Groundwater,  'Mathe- 
matical  equations,  Darcys  Law,  Data  interpreta- 
tion, Aquifers,  Flow  equations,  Flow,  Field  tests, 
Aquifers. 

Non-Darcy  flow  can  cause  significant  reductions 
in  groundwater  flows  into  open-pit  mines  in  very 
permeable  aquifers.  The  variables  and  flow  equa- 
tions which  govern  non-Darcy  flow  to  open  pits 
are  discussed  and  the  computation  of  a  set  of 
dimensionless  curves  designed  to  facilitate  the  pre- 
dictions of  non-Darcy  flow  effects  is  described. 
Examples  of  the  curves  are  given.  Two  sets  of  field 
data  which  indicate  non-Darcy  flow  over  distances 
of  tens  of  meters  from  pit  boundaries  are  presented. 
(See  also  W88-01408)  (Author's  abstract) 
W88-01446 


TWO-DIMENSIONAL  NUMERICAL  MODEL- 
LING OF  INFLOWS  TO  A  DRIFT  THROUGH 
MULTILAYERED  PERMEABILITY  GROUND, 

Birmingham  Univ.  (England).  Dept.  of  Geological 
Sciences. 
M.  G.  Edwards. 

IN:  Mine  Water.  Proceedings  of  the  Second  Inter- 
national Congress,  Granada,  Spain,  September 
1985.  p  455-466,  8  fig,  2  tab,  5  ref. 

Descriptors:  'Groundwater  movement,  'Drift  in- 
flows, 'Computer  models,  'Mine  drainage, 
'Model  studies,  Data  interpretation,  Flow,  Mathe- 
matical equations,  Coal  mining,  Finite  difference 
methods,  Permeability. 

Digital  computer  finite-difference  models  were  de- 
veloped to  investigate  steady-state  inflows  to  a 
drift  under  construction.  While  it  is  accepted  that 
totally  adequate  representation  of  drift  inflows  may 
only  be  achieved  through  use  of  three-dimensional 
flow  models,  the  preliminary  work  described  em- 
ployed two-dimensional  and  radial  models  to  ap- 
proximate the  problem.  Both  approximations  were 
used  to  analyze  flows  toward  a  drift  at  different 
levels  of  construction  in  a  sequence  representative 
of  the  multilayered  character  of  the  coal-mining 
environment.  The  solutions  obtained  from  each 
approximation  demonstrated  the  essential  differ- 
ences in  their  formulation,  although  similar  trends 
were  identifiable.  Inflow  magnitude  was  found  to 
be  largely  controlled  by  the  permeability  values  of 
the  layers  in  the  sequence  actually  in  contact  with 
the  open  section  of  the  drift.  These  permeability 
values  were  also  found  to  strongly  influence  the 
distribution  of  any  inflow  over  the  sides  of  the 
open  section.  Provisional  assessment  of  the  validity 
of  each  approximation  indicated  that,  of  the  two, 
the  radial  approximation  was  more  likely  to  pro- 
vide realistic  inflow  predictions.  (See  also  W88- 
01408)  (Author's  abstract) 
W88-01447 


UNITE     ELEMENT     APPROXIMATION     OF 
NONLINEAR  FLOW  IN  POROUS  MEDIA, 

Universidad  Politechnica  de  Madrid  (Spain).  Dept. 


de  Calculo  Numerico  e  Informatica. 
J.  E.  Tenreiro,  and  L.  F.  Canals. 
IN:  Mine  Water.  Proceedings  of  the  Second  Inter- 
national   Congress,    Granada,    Spain,    September 
1985.  p  467-477,  4  fig,  2  tab,  19  ref. 

Descriptors:  'Groundwater  movement,  'Nonlinear 
flow,  'Porous  media,  'Mine  drainage,  'Finite  ele- 
ment method,  'Data  interpretation,  Mathematical 
equations,  Mathematical  studies,  Mathematical 
models,  Flow  velocity,  Flow,  Hydraulic  gradient, 
Darcys  Law,  Mine  drainage,  Flooding. 

For  high  flow  velocities  through  porous  materials 
Darcy's  law  no  longer  describes  the  relationship 
between  the  hydraulic  gradient  and  velocity,  more 
general  expressions  are  required.  An  expression  of 
the  exponential  type  was  considered  to  formulate 
the  steady-state  nonlinear  flow  problem.  The  de- 
pendence of  the  media  permeability  with  the  hy- 
draulic gradient  suggested  the  use  of  Lagrangian 
augmented  methods.  An  algorithm  was  presented 
which  was  based  on  both  these  methods  and  in- 
volved a  discretation  of  the  flow  field  into  finite 
elements  which  takes  into  account  the  possible 
appearance  of  a  free  surface.  The  method  was 
applied  to  the  calculation  of  an  unconfined  non- 
Darcy  flow  near  an  open  mine  where  a  system  of 
wells  was  perforated  to  avoid  flooding  the  mine. 
(See  also  W88-01408)  (Author's  abstract) 
W88-01448 


WATER  INFLOW  PREVISION  IN  THE  SANTA 
BARBARA  PROJECTED  MINE  (LEON, 
ESPANA), 

Adaro  (E.N.)  de  Investigaciones  Mineras  S.A., 
Madrid  (Spain). 

L.  A.  G.  Fernandez,  N.  C.  Gratacos,  P.  Massal, 
and  T.  Pointet. 

IN:  Mine  Water.  Proceedings  of  the  Second  Inter- 
national Congress,  Granada,  Spain,  September 
1985.  p  479-490,  9  fig,  1  tab. 

Descriptors:  'Groundwater  movement,  'Water 
inflow,  'Metal  mining,  'Mine  drainage,  'Feasibili- 
ty studies,  'Model  studies,  Data  interpretation, 
Geohydrology,  Santa  Barbara  Mine,  Spain,  Pump- 
ing, Economic  aspects,  Data  acquisition,  Geologic 
fractures,  Boreholes,  Mathematical  models. 

One  of  the  variables  that  currently  determines  the 
feasibility  of  a  new  mine  is  the  volume  of  water 
needing  to  be  pumped  out  during  exploitation; 
pumping  requires  the  use  of  energy  which  is  cur- 
rently highly  priced.  The  possibility  of  working 
the  Santa  Barbara  Pb-Zn  deposit  is  restricted  by  an 
unfavorable  hydrogeologic  position.  The  minerals 
lie  within  a  limestone-dolomite  level  which  is 
crossed  by  an  important  river  near  the  vertical 
shaft  of  the  proposed  mine.  The  mine  would  be 
developed  400  m  below  the  river.  Given  the  situa- 
tion, a  comprehensive  hydrogeologic  study  was 
carried  out  which  included  use  of  conventional 
techniques  such  as  pumping  tests,  logging,  rock 
fracturation  as  well  as  some  that  are  new  in  car- 
bonated terrains  such  as  a  water  injection  test  using 
a  straddle-packer  system  in  boreholes  of  small  di- 
ameter and  great  depth.  By  these  means,  a  surface 
and  vertical  hydrodynamic  characterization  of  the 
carbonated  mass  was  achieved.  The  water  inflow 
was  calculated  at  various  stages  of  exploitation  by 
means  of  a  mathematical  model  prepared  for  the 
ore  deposit.  (See  also  W88-01408)  (Author's  ab- 
stract) 
W88-01449 


PREDICTION  OF  FISSURE-KARST  WATER 
INFLOWS  INTO  MINES  BY  SIMULATION, 

Vsesoyuznyi  Nauchno-IssledovatePskii  Inst.  Gi- 
drogeologii  i  Inzhenerdoi  Geologii,  Moscow 
(USSR). 

G.  N.  Kashkovsky. 

IN:  Mine  Water.  Proceedings  of  the  Second  Inter- 
national Congress,  Granada,  Spain,  September 
1985.  p  515-521,  3  ref. 

Descriptors:  'Groundwater  movement,  'Mine 
drainage,  'Karst  hydrology,  'Model  studies, 
'Geohydrology,  Data  interpretation,  Karst,  Geo- 
logic fractures,  Dewatering,  Pumping,  Infiltration, 
Simulation,  Prediction. 


The  prediction  of  water  inflows  into  mines  was 
carried  out  at  a  deposit  composed  of  Paleozoic 
karstic  carbonate  rocks.  Water  content  of  the  de- 
posit depends  on  the  following  natural  factors  typi- 
cal of  karst  regions:  a  river  runoff  portion  being 
absorbed  by  a  karst  rock  mass;  high  water  content 
of  a  fissure-karst  aquiferous  complex;  and  horizon- 
tal and  vertical  variability  in  filtration  properties  of 
water-saturated  rocks.  These  factors  were  taken 
into  account  in  the  development  and  substantiation 
of  an  analog  model  of  hydrogeological  conditions 
of  the  studied  area  under  natural  environmental 
conditions,  as  well  as  under  the  conditions  changed 
by  mine-working.  (See  also  W88-01408)  (Author's 
abstract) 
W88-01452 


ESTIMATING  WATER  OUTFLOW  RATE  OF 
THE  BEDROCK  SECTION  IN  MINE  SHAFTS 
USING  HYDROGEOLOGICAL  ANALYSIS 
METHOD, 

Ministry  of  Coal  Industry,  Beijing  (China). 
Z.  Rongxiu. 

IN:  Mine  Water.  Proceedings  of  the  Second  Inter- 
national Congress,  Granada,  Spain,  September 
1985.  p  531-539,  1  tab. 

Descriptors:  'Groundwater  movement,  'Geohy- 
drology, 'Bedrock,  'Mine  drainage,  Prediction, 
Data  interpretation,  Hydrogeological  Analysis 
Method,  Geologic  formations,  Estimating,  Projec- 
tions, Coal  mines,  China,  Geohydrology,  Mining 
engineering,  Flow  discharge,  Flow  profiles. 

A  method  of  estimating  the  water  outflow  rate 
from  the  bedrock  section  of  mine  shafts  was  pre- 
sented which  was  based  on  the  careful  analysis  of 
data  gathered  from  more  than  70  pitshafts  of  about 
a  dozen  coalfields  in  China.  The  characteristics  of 
water  outflow  rate  of  the  bedrock  section  of  mine 
shafts  under  different  hydrogeological  conditions 
were  described.  Weak  points  of  the  existing  meth- 
ods of  predicting  water  outflow  rate  and  advan- 
tages of  the  proposed  method  were  pointed  out. 
The  suggested  hydrogeological  analysis  method 
for  estimating  the  water  outflow  rate  from  the 
bedrock  sections  of  mine  shafts  was  detailed.  (See 
also  W88-01408)  (Author's  abstract) 
W88-01454 


NUMERICAL  CALCULATION  OF  GROUND- 
WATER EMFLOW  TO  LONGWALL  COAL 
FACES, 

Nottingham  Univ.  (England).  Dept.  of  Community 
Health. 

R.  N.  Singh,  S.  Hibberd,  and  R.  J.  Fawcett. 
IN:  Mine  Water.  Proceedings  of  the  Second  Inter- 
national   Congress,    Granada,    Spain,    September 
1985.  p  541-552,  7  fig,  2  tab,  13  ref. 

Descriptors:  'Groundwater  movement,  'Coal 
mines,  'Mine  drainage,  'Geohydrology,  Mathe- 
matical studies,  Numerical  analysis,  Long  wall  coal 
faces,  Flow  discharge,  Anisotropy,  Rock  proper- 
ties, Data  interpretation,  Rocks,  Coal  mining, 
Seepage. 

Numerical  calculations  of  groundwater  inflow  to 
longwall  coal  faces  through  heterogeneous  aniso- 
tropic rock  strata  using  the  boundary  element 
method  are  described.  The  influence  of  mining 
induced  changes  in  conductivity  is  investigated. 
The  effect  of  a  protective  layer  of  intact  rock 
between  damaged  strata  and  water-bearing  strata  is 
examined.  Results  are  supported  by  diagrams  of 
Darcy  seepage  velocities.  (See  also  W88-01408) 
(Author's  abstract) 
W88-01455 


APPLICABILITY  OF  CURRENT  GROUND- 
WATER THEORIES  FOR  THE  PREDICTION 
OF  WATER  INFLOWS  TO  SURFACE  MINING 
EXCAVATIONS, 

Nottingham  Univ.  (England).  Dept.  of  Mining  En- 
gineering. 

R.  N.  Singh,  S.  A.  Ngah,  and  A.  S.  Atkins. 
IN:  Mine  Water.  Proceedings  of  the  Second  Inter- 
national   Congress,    Granada,    Spain,    September 
1985.  p  553-569,  9  fig,  4  tab,  20  ref. 
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icnptors:  'Groundwater  movement,  *Mine 
inage,  Groundwater,  Surface  mines,  Draw- 
vn,  Prediction,  Data  interpretation,  Water  table, 
thematical  studies,  Mathematical  equations,  Aq- 
r  characteristics,  Permeability  coefficient. 

face  mining  below  the  local  groundwater  table 
iriably  results  in  the  drawdown  of  the  water 
e  or  piezometric  surface  and  a  corresponding 
i  of  groundwater  into  the  mining  excavation, 
urate  design  of  the  resulting  mine  drainage 
:me  requires  the  prediction  of  inflow  rate  and 
ntity.  Idealized  hydrogeological  profiles  are 
ented  for  some  surface  mining  situations  re- 
ling  inflow  prediction.  Simple  flow  equations 
ving  directly  from  groundwater  theorems  are 
ented.  Their  suitability  for  inflow  prediction  is 
ssed.  The  equations  fall  into  two  groups  on  the 
»  of  approach  -  the  equivalent  well  method  and 
two  dimensional  flow  method.  Input  param- 
i  in  each  case  are  the  pit  geometry  and  aquifer 
acteristics.  Example  computations  show  that 
w  rate  depends  on  the  site  geology  which 
rmines  the  aquifer  types,  the  configuration  of 
lydraulic  conductivity  contrasts  and  hence  the 
regime.  (See  also  W88-01408)  (Author's  ab- 
*) 
-01456 


ULATION  OF  MINE  DRAINAGE  OF  OIL- 
JLE  DEPOSITS,  PICEANCE  BASIN,  COLO- 
K),  U.SA., 

logical  Survey,  Denver,  CO. 
Taylor. 

Vtine  Water.  Proceedings  of  the  Second  Inter- 
nal Congress,  Granada,  Spain,  September 
.  p  571-577,  4  fig,  5  ref. 

riptors:  'Mining  effects,  *Mine  drainage, 
ulation,  'Mathematical  models,  'Groundwat- 
ovement,  'Oil  shale,  'Piceance  Basin,  Colora- 
Dil  industry,  Mineral  industry,  Finite  differ- 
methods,  Data  interpretation,  Model  studies, 
sonite,  Nahcolite,  Geohydrology,  Aquifers, 
ind  water. 

Piceance  basin  of  northwestern  Colorado  con- 
large  quantities  of  oil  shale  and  the  associated 
rals  dawsonite  and  nahcolite.  The  extensive 
tale  deposits  also  are  fractured-rock  aquifers, 
ral  recharge  from  precipitation  moves 
igh  the  aquifers  and  is  discharged  to  streams 
prings.  Planned  mineral  development  will  re- 
mine  drainage  at  most  sites.  Several  mathe- 
al  models  were  prepared  previously  to  simu- 
he  impact  of  mine  drainage  on  the  complex 
Kdrologic  system.  A  revised  and  improved 
>n  of  the  three-dimensional  five-layer  finite- 
ence  model  simulates  streams  and  springs  as 
dependent  nodes.  This  model  is  used  to  simu- 
tbe  reduction  and  cessation  of  natural  dis- 
;e  in  response  to  mine  drainage.  Results  of 
ation  studies  of  the  hydrologic  system  of  the 
:  basin  indicate  that  the  effects  of  mine  drain- 
wll  depend  greatly  on  the  extent  of  mineral 
opment.  (See  also  W88-01408)  (Author's  ab- 

01457 


JCATION  OF  COMPUTER  MODELING 
THE    DESIGN    OF    OPEN    PIT    MINE 
ATERING, 

3-Geo  Consultants,  Golden,  CO. 
rimary  bibliographic  entry  see  Field  4B. 


HOD  FOR  WATER  RESOURCES  EV  AL- 
OIS FOR  PREDICTION  OF  MINE 
E"  INFLOWS  AND  FOR  COMPREHEN- 
UTILIZATION  OF  MINE  WATER, 

nnia  Smica,  Beijing  (China).  Inst,  of  Geolo- 

i,  and  H.  Shi. 

line  Water.  Proceedings  of  the  Second  Inter- 
LaL  Congress.  Granada,  Spain,  September 
P  599-603,  1  tab. 

iptors:  'Groundwater  movement,  'Mine 
'8e..  "Water  resource  evaluation,  'Mathemati- 
tudies,    Data    interpretation,    Groundwater, 


Aquifers,  Water  circulation,  Prediction,  Aquifer 
characteristics,  Groundwater  storage,  Storage  ca- 
pacity, Storage,  Mathematical  equations. 

A  method,  based  on  the  analysis  of  the  circulation 
and  renewal  of  water,  is  proposed  for  water  re- 
sources evaluation  for  the  prediction  of  mine  water 
inflows  and  for  comprehensive  utilization  of  mine 
water.  Mathematical  relationships  were  deter- 
mined for  various  aquifer  characteristics  including 
storage  capacity  (V),  groundwater  resources,  and 
age  of  the  groundwater  (t);  for  an  artesian  aquifer, 
groundwater  resources  are  equal  to  the  ratio  of  V 
to  t.  Examples  for  water  resources  evaluation  by 
the  proposed  method  are  given  and  compared  with 
the  results  obtained  by  other  methods.  The  advan- 
tage of  the  proposed  method  is  that  the  parameters 
for  the  calculations,  V  and  t,  are  regionally  syn- 
thetic which  overcomes  the  main  difficulty  of 
many  other  methods  in  which  local  parameters  are 
poorly  represented  due  to  nonuniformity.  Appro- 
priate mathematical  relationships  and  derivations 
are  presented.  (See  also  W88-01408)  (Wood-PTT) 
W88-01459  ; 
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SIMULATION  STUDY  OF  THE  RECESSION 
COEFFICIENT  FOR  ANTECEDENT  PRECIPI- 
TATION INDEX, 

National  Aeronautics  and  Space  Administration, 
Greenbelt,   MD.   Goddard   Space   Flight   Center. 
B.  J.  Choudhury,  B.  J.  Blanchard,  and  C.  W. 
Richardson. 

IN:  International  Symposium  on  Hydrometeoro- 
logy,  June  13-17,  1982,  Denver,  Colorado.  Ameri- 
can Water  Resources  Association,  1983.  p  69-71  3 
fig,  8  ref. 

Descriptors:  'Hydrometeorology,  'Soil  water, 
'Simulation  analysis,  'Antecedent  Precipitation 
Index,  'Recession  coefficient,  'Mathematical  stud- 
ies, API,  Model  studies,  Mathematical  equations, 
E  vapotranspiration . 

The  antecedent  precipitation  index  (API)  has  been 
a  useful  indicator  of  soil  moisture  conditions  for 
watershed  runoff  calculations.  Recent  attempts  to 
correlate  this  index  with  spaceborne  microwave 
observations  have  been  fairly  successful.  This 
study  shows  that  the  prognostic  equation  for  soil 
moisture  used  in  some  of  the  atmospheric  general 
circulation  models  (GCM)  together  with  Thornth- 
waite-Mather  parameterization  of  actual  evapo- 
transpiration  leads  to  API  equations.  The  recession 
coefficient  for  API  is  found  to  depend  on  climatic 
factors  through  potential  evapotranspiration  and 
on  soil  texture  through  the  field  capacity  and  the 
permanent  wilting  point.  Climatological  and  daily 
weather  data  for  Wisconsin  are  used  to  simulate 
the  annual  trend  and  day-to-day  fluctuations  of  the 
recession  coefficient.  Good  quantitative  agreement 
is  shown  with  the  observed  trend  at  Fennimore 
and  Colby  watersheds  in  Wisconsin.  This  study 
suggests  that  API  could  be  a  unifying  vocabulary 
for  watershed  and  atmospheric  general  circulation 
modelers.  (See  also  W88-01203)  (Author's  abstract) 
W88-01214 


RELATIONSHIP  OF  ANTECEDENT  FLOW 
RATE  TO  STORM  HYDROGRAPH  COMPO- 

NENTS, 

Pennsylvania  State  Univ.,  University  Park.  School 
of  Forest  Resources. 
J.  A.  Lynch,  and  E.  S.  Corbett. 
IN:  International  Symposium  on  Hydrometeoro- 
logy, June  13-17,  1982,  Denver,  Colorado.  Ameri- 
can Water  Resources  Association,  1983.  p  73-77,  5 
fig,  1  tab,  1  ref. 

Descriptors:  'Antecedent  flow  rate,  'Storm  water, 
'Hydrographs,  'Soil  water,  'Hydrometeorology, 
'Rainfall-runoff  relationships,  Simulation  analysis, 
Irrigation,  Simulated  rainfall,  Flow  profiles. 

The  importance  of  antecedent  flow  rate  (AFR)  as 
an  index  of  soil  moisture  conditions  on  a  forested 
watershed  was  quantitatively  evaluated  and  rela- 
tionships between  AFT  and  individual  storm  hy- 
drograph  components  were  developed.  The  rela- 
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tionship  between  AFR  and  antecedent  soil  mois- 
ture (ASM)  was  also  obtained.  This  study  was 
carried  out  using  a  simulated  rainfall  facility  in- 
stalled on  a  19.59-acre  watershed.  The  irrigation 
system  consisted  of  5  miles  of  aluminum  and  plastic 
pipe  and  utilized  520  rotating  sprinklers  mounted 
on  5-foot  risers.  Water  pumped  from  a  nearby  lake 
was  used  as  the  source  for  the  simulated  rain- 
storms. Eight,  1.50  inch  storms  were  replicated  at 
various  AFR  and  ASM  conditions.  Rainfall  inten- 
sity was  0.24  inches/hr.  Quickflow,  total  storm 
runoff,  peakflow,  time  of  recession,  and  duration  of 
quickflow  resulting  from  these  rainstorms  were 
significantly  correlated  with  AFR.  Time  to  peak- 
flow  was  not  significantly  correlated  with  AFR. 
AFR  was  an  excellent  index  of  ASM.  (See  also 
W88-01203)  (Author's  abstract) 
W88-01215 


NATURAL  ACIDITY  OF  WATERS  IN  PODZO- 
LIZED  SOILS  AND  POTENTIAL  IMPACTS 
FROM  ACID  PRECIPITATION, 

Colorado  State  Univ.,  Fort  Collins.  Dept.  of  Earth 

Resources. 

For  primary  bibliographic  entry  see  Field  5B 

W88-01250 


SEEPAGE  POWER  AS  A  FACTOR  DETERMIN- 
ING THE  PIPING  AND  SILTING  UP  THE 
LOOSE  WATER-BEARING  SOILS, 

Glowny  Inst.  Gornictwa,  Katowice  (Poland). 
M.  Rogoz. 

IN:  Mine  Water.  Proceedings  of  the  Second  Inter- 
national Congress,  Granada,  Spain,  September 
1985.  p  221-229,  3  fig,  5  ref. 

Descriptors:  'Soil  water,  'Seepage,  'Soil  mechan- 
ics, 'Noncohesive  soils,  'Soil  erosion,  Seepage 
force,  Soil  physics,  Piping,  Pores,  Silting,  Perme- 
ability coefficient,  Hydraulic  gradient,  Mathemati- 
cal equations. 

Water  seeping  through  non-cohesive  soils  exerts  a 
dynamic  pressure,  known  as  the  seepage  force,  on 
the  soil  skeleton.  This  force,  acting  along  the  seep- 
age path,  does  work  which  is  partly  converted  into 
heat  and  partly  used  for  piping  the  water-bearing 
soil.  The  relationship  between  the  amount  of  work 
used  for  piping  and  that  converted  into  heat  is  a 
function  of  the  seepage  power,  the  grain  composi- 
tion, and  the  soil  compactness.  For  any  soil  there 
exists  a  certain  power  of  seepage  equilibrium  at 
which  washing  out  or  deposition  of  grains  does  not 
occur.  Increasing  the  seepage  power  enhances  the 
piping  process,  whereas  decreasing  it  causes  the 
deposition  of  fine  grains  in  the  soil  pores  resulting 
in  silting  up  of  the  ground.  It  was  proven  that  the 
seepage  power  is  proportional  to  the  permeability 
coefficient  and  the  square  of  the  hydraulic  gradi- 
ent. Washing  out  fine  grains  causes  an  increase  in 
the  permeability  further  increasing  the  seepage 
power;  silting  up  of  the  ground  has  the  opposite 
effect.  Therefore,  paths  of  seepage  with  washed 
grains  and  high  permeability  coefficient  values  de- 
velop, as  well  as  silted  zones  with  high  small  grain 
content  and  much  lower  permeability  coefficient 
values.  (See  also  W88-01408)  (Author's  abstract) 
W88-01427 


WATER  EFFECT  ON  CHANGE  OF  SHEAR  RE- 
SISTANCE PARAMETERS  OF  WORKING 
MEDIA, 

T.  Todorovic,  M.  Ratkovic-Vujic,  and  S.  Vujic. 
IN:  Mine  Water.  Proceedings  of  the  Second  Inter- 
national   Congress,    Granada,    Spain,    September 
1985.  p  231-239,  4  fig,  5  ref. 

Descriptors:  'Soil  mechanics,  'Shear  resistance, 
'Soil  water,  'Clays,  Correlation  analysis,  Correla- 
tion coefficient,  Soil  physical  properties,  Yugoslav- 
ia, Soil  porosity,  Soil  types,  Soil  structure. 

In  order  to  correlate  the  water  content  and  the 
shear  characteristics  of  neogene  and  deluvian  clay 
deposits,  samples  were  taken  from  clay  layers  from 
an  open  cast  location  in  Yugoslavia.  It  was  found 
that  maximum  values  of  shearing  parameters  were 
reached  at  optimum  water  content.  The  degree  of 
influence  of  a  change  of  soil  moisture  content  on 
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Group  2G — Water  In  Soils 

shear  parameters  is  a  function  of  the  type  of  soil, 
mineral  composition,  soil  structure,  soil  porosity, 
degree  of  compactness,  soil  permeability,  and  soil 
plastic  properties.  (See  also  W88-014O8)  (Wood- 
PTT) 
W88-01428 

2H.  Lakes 


HYDRODYNAMICS  AND  MODELING  OF  RE- 
REGULATION  POOLS, 

Army  Engineer  Waterways  Experiment  Station, 

Vicksburg,  MS.  Hydraulics  Lab. 

R.  C.  Berger. 

Available  from  the  National  Technical  Information 

Service,  Springfield,  VA  22161.  Technical  Report 

E-87-6,  May  1987.  Final  Report.  84  p,  13  fig,  2  tab, 

57  ref,  4  append. 

Descriptors:  'Routing,  *Hydrodynamics,  'Model 
studies,  *Reregulation  pools,  *Dams,  'Reservoirs, 
•WESTEX,  Flow  patterns,  Pumped  storage, 
Costs,  Simulation  analysis,  Sumps,  Computer 
models,  Temperature. 

A  reregulation  dam  is  used  to  reduce  drastic  flow 
fluctuations  from  main  reservoir  releases,  usually 
as  a  consequence  of  hydropower  operations.  In  a 
pumped-storage  system,  it  also  provides  storage  for 
subsequent  pumpback  to  the  upstream  reservoir. 
This  report  describes  the  expected  impact  of  the 
addition  of  a  reregulation  facility  on  the  tempera- 
ture regimen  of  the  reservoir-reregulation  pool 
system.  A  cost-effective  method  for  simulating  the 
hydrodynamics  and  transport  in  a  reregulation 
pool  is  presented.  The  method  has  been  coupled 
with  a  vertical  one-dimensional  reservoir  model  to 
simulate  the  hydrodynamics  and  transport  of  the 
reservoir-reregulation  pool  system.  The  modeling 
procedure  for  simulating  the  hydrodynamics  and 
transport  of  the  reregulation  pool  was  selected 
from  three  candidate  methods.  The  three  methods 
in  progressive  order  of  complexity  are:  (1)  the 
sump  method;  (2)  the  level  pool  routing  method, 
and  (3)  the  finite  difference  simulation  of  the  Saint- 
Venant  equations.  The  methods  have  been  incor- 
porated within  the  WESTEX  model,  and  the  pre- 
dicted temperature  profiles  in  the  main  reservoir 
and  the  release  temperatures  from  the  reregulation 
pool  are  compared  to  results  from  a  reservoir 
study  previously  conducted  at  the  Waterways  Ex- 
periment Station.  The  longitudinal  resolution  of 
the  level  pool  routing  and  the  Saint- Venant  simula- 
tion methods  allow  a  more  realistic  response  to 
temperature  fluctuations  then  can  be  provided  by 
the  sump  method.  Further,  the  level  pool  routing 
method  gives  results  comparable  to  the  more  com- 
plex Saint- Venant  method  in  a  more  cost-effective 
manner.  (Author's  abstract) 
W88-01055 


PROCEEDINGS  OF  THE  DEGRAY  LAKE  SYM- 
POSIUM. 

Army  Engineer  Waterways  Experiment  Station, 
Vicksburg,  MS.  Environmental  Lab. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161.  Technical  Report 
E-87-4,  March  1987.  Final  Report.  633  p.  Edited 
by  R.  H.  Kennedy  and  Joe  Nix. 

Descriptors:  'Reservoirs,  'Conferences,  *DeGray 
Lake,  'Symposia,  'Arkansas,  'Limnology,  Geohy- 
drology,  Water  quality,  Model  studies,  Biological 
studies,  Chemical  analysis,  EWQOS. 

The  Environmental  and  Water  Quality  Operational 
Studies  (EWQOS)  Program,  a  major  water  quality 
research  program  funded  by  the  Office  of  the 
Chief,  US  Army  Corps  of  Engineers  (CE),  and 
conducted  by  the  US  Army  Engineer  Waterways 
Experiment  Station,  was  designed  to  assess  the 
relations  between  design,  construction,  and  oper- 
ation of  Civil  Works  projects  and  exhibited  water 
quality  characteristics,  and  to  develop  and  demon- 
strate technological  means  for  ameliorating  water 
quality  problems  in  a  manner  compatible  with 
project  purposes.  An  important  aspect  of  the 
EWQOS  Program  was  the  conduct  of  comprehen- 
sive studies  of  water  quality  processes  in  reser- 
voirs. These  studies  involved  both  long-term  and 


short-term  limnological  evaluations  of  four  charac- 
teristic CE  reservoirs.  DeGray  Lake,  located  in 
south-central  Arkansas,  was  studied  during  the 
period  1967-1982.  Research  activities  ranged  from 
evaluations  of  geologic  and  hydrologic  processes, 
to  studies  of  complex  biological,  chemical,  and 
physical  processes  influencing  water  quality,  to  the 
development  of  water  quality  models.  A  symposi- 
um was  held  to  provide  a  forum  for  the  exchange 
of  information  and  ideas  and  an  opportunity  to 
synthesize  these  data  in  ways  that  will  lead  to  a 
greater  understanding  of  DeGray  Lake,  in  particu- 
lar, and  of  reservoir  limnology,  in  general.  Infor- 
mation gathered  as  a  result  of  these  studies  and 
discussed  herein  will  broaden  the  understanding 
upon  which  sound  strategies  for  managing  these 
valuable  resources  must  be  based.  This  report  doc- 
uments information  presented  at  the  symposium. 
(See  W88-01057  thru  W88-01082)  (Author's  ab- 
stract) 
W88-01056 


DESIGN,  CONSTRUCTION,  AND  OPERATION 
OF  DEGRAY  LAKE, 

Army  Engineer  District,  Vicksburg,  MS. 
For  primary  bibliographic  entry  see  Field  8A. 
W88-01060 


MATERIAL  LOADING  TO  DEGRAY  LAKE, 
ARKANSAS:  PATTERNS  AMONG  VARIABLES 
AND  SIGNIFICANCE  OF  STORM  EVENT 
LOADING, 

Colorado  State  Univ.,  Fort  Collins.  Dept.  of  Civil 

Engineering. 

R.  H.  Montgomery. 

IN:  Proceedings  of  the  DeGray  Lake  Symposium, 

Technical    Report    E-87-4,    March    1987.    Final 

Report,  p  128-167,  8  fig,  17  tab,  28  ref. 

Descriptors:  'Material  loading,  'DeGray  Lake, 
'Limnology,  'Reserviors,  'Arkansas,  'Storms, 
Water  quality,  Biological  studies,  Chemical  analy- 
sis, Statistical  methods,  Data  interpretation,  Model 
studies,  Mathematical  models. 

The  physical,  chemical,  biological,  and  social  char- 
acteristics of  reservoir  ecosystems  are  directly  con- 
trolled by  the  input  of  material  from  external 
sources.  Nutrients,  such  as  phosphorus,  nitrogen, 
carbon,  and  silica,  control  algal  and  macrophyte 
growth,  which  in  turn  affect  the  higher  levels  in 
the  food  chain.  The  link  between  the  input  of 
nutrients  and  reservoir  productivity  has  resulted  in 
efforts  to  relate  nutrient  loads  to  the  level  of  lake 
eutrophication.  The  rate  of  allochthonous  sediment 
input  directly  controls  the  rate  of  depletion  of 
reservoir  storage  capacity.  The  chemical  composi- 
tion of  input  particulate  matter  affects  lake  sedi- 
ment characteristics  and  water  clarity  which 
govern  the  benthic  community,  internal  loading 
during  periods  of  anoxia,  and  reservoir  water  qual- 
ity. Material  loading  may  also  cause  longitudinal 
gradients  in  water  quality  and  sediment  character- 
istics. Since  material  loads  have  such  a  significant 
impact  on  reservoir  systems,  accurate  quantifica- 
tion of  material  loads  is  essential.  Discussed  here 
are  the  four  different  types  of  estimators  of  materi- 
al loading  to  a  lake:  (1)  zero-order,  (2)  direct,  (3) 
statistical,  and  (4)  descriptive.  The  zero-order 
method  utilizes  loading  estimates  from  either  the 
same,  or  a  similar,  watershed  obtained  from  a 
previous  study  or  uses  export  coefficients  as  a 
function  of  land  use.  The  direct  method  uses  rou- 
tine water  quality  data  and  discrete  or  instantane- 
ous flow  data  to  calculate  loads.  Statistical  meth- 
ods use  correlation  and  regression  analyses  to  de- 
velop stochastic  models  for  predicting  concentra- 
tion and/or  load  from  a  set  of  independent  varia- 
bles. Descriptive  methods  employ  deterministic 
mathematical  models  of  physical,  chemical  and 
hydrological  processes.  (See  also  W88-01056) 
(Lantz-PTT) 
W88-01061 


THERMAL  STRUCTURE  AND  CHARACTER- 
ISTICS OF  DEGRAY  LAKE, 

Ford,    Thornton,    Norton    and    Associates    Ltd., 

Little  Rock,  AR. 

M.  C.  Johnson,  and  D.  E.  Ford. 

IN:  Proceedings  of  the  DeGray  Lake  Symposium, 


Technical  Report  E-87-4,  March  1987  Fim 
Report,  p  168-185,  20  fig,  2  ref. 

Descriptors:  'DeGray  Lake,  'Arkansas,  'Thernx 
cline,  'Reservoirs,  'Lakes,  'Limnology,  Thermi 
stratification,  Annual  variation,  Synoptic  analyai 
Diurnal  distribution,  Water  temperature,  Hypolin 
nion,  Seasonal  variation,  Model  studies. 

The  temporal  variations  in  thermal  structure  i 
DeGray  Lake  can  be  characterized  at  three  level 
annual,  synoptic,  and  diurnal.  On  an  annual  basi 
overturn  occurs  in  late  January  or  early  Februai 
with  the  onset  of  stratification  in  March.  The  mill 
mum  thermocline  depth  occurs  near  summer  so 
stice.  Surface  temperatures  peak  nearly  iv, 
months  later,  however.  The  hypolimnetic  temper: 
ture  is  determined  by  temperatures  during  the  pn 
vious  winter  and  increases  little  during  the  yea 
Inflows  and  outflows  from  March  through  Mi 
are  large  and  augment  wind  mixing  in  defining  tl 
thermal  structure  of  the  reservoir.  Synoptic  even 
occur  over  several  days  but  their  cumulative  « 
fects  determine  the  thermal  structure  of  the  rese 
voir.  Large  inflows  and  outflows  occur  in  Marc 
through  May  as  a  result  of  synoptic  events  at 
increase  mixing  within  the  pool.  Diurnal  variatioi 
are  strongly  influenced  by  solar  radiation.  Durir 
the  summer,  diurnal  variations  generally  result  in 
net  gain  in  heat  and  during  the  fall,  a  net  loss.  Eve 
though  diurnal  temperature  variations  within  tl 
pool  and  inflow  are  small  they  are,  non-the-les 
important  to  consider  when  interpreting  field  da 
or  modeling  results.  (See  also  W88-01056)  (Lant 
PTT) 
W88-01062 


MIXING  PROCESSES  IN  DEGRAY  LAKE,  Al 
KANSAS, 

Ford,    Thornton,    Norton    and    Associates   Ltt 

Little  Rock,  AR. 

D.  E.  Ford. 

IN:  Proceedings  of  the  DeGray  Lake  Symposiui 

Technical    Report    E-87-4,    March    1987.    Fir 

Report,  p  186-205,  10  fig,  5  ref. 

Descriptors:  'Reservoirs,  'DeGray  Lake,  'Arka 
sas,  'Limnology,  'Mixing,  'Advection,  'Conve 
tion,  'Diffusion,  'Dispersion,  Destratification,  E 
trainment,  Shear,  Hydrometeorology,  Therm 
stratification. 

Mixing  processes  are  defined  as  any  mechanis 
that  causes  a  parcel  of  water  to  blend  with  or 
diluted  by  another  parcel  of  water.  Understands 
and  quantifying  these  mixing  processes  are  esse 
tial  to  understanding  the  observed  water  quality 
DeGray  Lake  since  they  control  the  moyeme 
and  dilution  of  many  water  quality  constituen 
Specific  mixing  processes  include  advection,  cc 
vection,  diffusion,  dispersion,  entrainment,  a 
shear.  All  of  these  processes  require  energy  frc 
meteorological  forcing,  inflows,  outflows,  and/ 
project  operation,  which  includes  the  effects 
hydropower  operation.  The  relative  magnitu 
and  importance  of  the  individual  processes  depe 
on  the  time  and  space  scales  or  characteristics 
the  forcing  functions,  the  degree  of  thermal  strati 
cation,  and  the  physical  location  in  the  reserve 
In  this  paper,  each  of  the  mixing  mechanisms 
described  and  quantified  with  respect  to  season  a 
location  (i.e.,  headwater,  cove,  main  body  n< 
dam,  and  epilimnion,  metalimnion,  and  hypoli 
nion).  The  relative  significance  of  each  process 
observed  water  quality  is  also  discussed.  (See  al 
W88-01056)  (Author's  abstract) 
W88-01063 


DISSOLVED  OXYGEN  STATUS  OF  DEGR> 
LAKE,  ARKANSAS, 

Army  Engineer  Waterways  Experiment   Static 

Vicksburg,  MS.  Environmental  Lab. 

R.  H.  Kennedy,  and  J.  Nix. 

IN:  Proceedings  of  the  DeGray  Lake  Symposiu 

Technical    Report    E-87-4,    March     1987.    Fn 

Report,  p  206-223,  7  fig,  1  tab,  15  ref. 

Descriptors:  'Dissolved  oxygen,  'DeGray  Lai 
•Arkansas,    'Reservoirs,    'Limnology,    Hypoli 
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>n,  Oxygen  demand,  Organic  matter,  Deposition, 
lemical  analysis.  Biological  studies,  Lakes. 

onounced  changes  in  the  oxygen  status  of 
<3ray  Lake  have  occurred  in  the  years  since 
poundment.  In  years  immediately  following  im- 
undment,  the  inundation  of  soils,  vegetation  and 
tritus  led  to  high  oxygen  demands  and  the  exten- 
e  loss  of  oxygen  from  the  hypolimnion.  As 
idily  oxidizable  organic  materials  were  depleted, 
ygen  conditions  in  the  hypolimnion  and  al- 
hthonous  organic  materials  has  played  a  greater 
e  in  the  lake's  oxygen  dynamics.  Of  particular 
portance  is  the  deposition  of  organic  materials  in 

headwater  of  the  lake  and  the  seasonal  occur- 
ice  of  anoxia  in  the  shallow  hypolimnion  in  this 
ion  of  the  lake.  These  changes  are  of  signifi- 
ice  in  understanding  other  chemical  and  biologi- 

occurrences  in  the  lake.  Observations  reported 
e  also  provide  information  of  general  impor- 
ce  in  the  understanding  of  events  occurring  in 
vly  filled  reservoirs.  (See  also  W88-01056) 
intz-PTT) 
18-01064 


TRIENT  DYNAMICS  IN   DEGRAY   LAKE, 
KANSAS, 

ny  Engineer  Waterways  Experiment  Station, 
;ksburg,  MS.  Environmental  Lab. 
H.  Kennedy,  and  J.  Nix. 
Proceedings  of  the  DeGray  Lake  Symposium, 
:hnical    Report    E-87-4,    March    1987.    Final 
x>rt  p  224-235,  5  fig,  1  tab,  11  ref. 

icriptors:  *Nutrients,  *DeGray  Lake,  'Arkan- 
•Reservoirs,  'Cycling  nutrients,  *Limnology, 
rogen,   Phosphorus,  Organic  matter,   Seasonal 
lation.  Lakes,  Caddo  River. 

KDrtant  changes  in  the  relative  influences  of 
ious  processes  on  the  dynamics  of  nitrogen  and 
sphorus  have  occurred  during  the  period  fol- 
ing  impoundment  of  DeGray  Lake.  Nitrogen 
its  from  the  watershed  have  remained  relative- 
constant,  while  the  importance  of  nitrogen 
rces  within  the  lake  has  diminished  over  time 
icident  with  declines  in  the  quantity  of  oxidiza- 
organic  material  inundated"  during  initial  filling, 
sphorus  concentrations,  while  also  initially  in- 
nced  by  the  inundation  of  terrestrial  material, 
now  regulated  to  a  greater  extent  by  interac- 
s  with  iron  and  by  seasonal  changes  in  oxygen 
us.  Events  of  greatest  impact  on  phosphorus 
amies  are  those  occurring  in  the  headwater 
i  of  the  lake.  It  is  here  that  external  phosphorus 
Is  are  initially  stored  in  sediments  and  later 
rcled  during  periods  of  anoxia.  Since  this  coin- 
s  with  the  period  of  minimal  phosphorus  load- 
from  the  Caddo  River,  recycling  from  bottom 
merits  plays  a  potentially  important  role  in 
rmining  the  trophic  status  of  this  lake.  (See 
W88-01056)  (Lantz-PTT) 
$-01065 


TRIBUTION  OF  IRON  AND  MANGANESE 
3EGRAY  RESERVOIR,  ARKANSAS, 

chita  Baptist  Univ.,  Arkadelphia,  AR. 

ix. 

Proceedings  of  the  DeGray  Lake  Symposium, 

hnical    Report    E-87-4,    March     1987.    Final 

ort.  p  236-257,  9  fig,  1  tab,  14  ref. 

criptors:  *Cycling  nutrients,  *DeGray  Lake, 
kansas,  'Reservoirs,  'Iron,  'Manganese,  *Lim- 
>gy,  Chemical  analysis,  Lakes,  Stratification, 
als,  Dissolved  oxygen,  Advection,  Mixing. 

lough  the  cycling  of  iron  and  manganese  in 
»ray  can  generally  by  explained  by  the  same 
*sses  that  occur  in  most  seasonally  anoxic 
».  it  is  necessary  to  impose  processes  which 
i  to  be  characteristic  of  deep  reservoir  systems 
idequately  explain  the  distribution  of  these 
us  in  DeGray  Reservoir.  The  solubilization  of 

and  manganese  clearly  begins  in  the  upstream 
ion  of  the  hypolimnion  and  progresses  into  the 
nstream  hypolimnion  throughout  the  period  of 
ification.  As  expected,  manganese  generally 
ars  first  and  extends  further  into  the  reservoir 

iron.  The  observation  that  elevated  concen- 
ons  of  these  metals  do  not  generally  begin  to 


appear  in  the  water  column  until  the  low  dissolved 
oxygen  zone  develops  near  the  bottom  strongly 
suggests  that  the  origin  of  both  iron  and  manga- 
nese is  bottom  sediments.  Advective  transport  by  a 
density  current  near  the  top  of  the  metalimnion 
results  in  the  entrainment  of  upstream  hypolimne- 
tic  water  and  ultimate  transport  of  reduced  species 
into  the  downstream  metalimnion  of  the  reservoir. 
This  process  can  result  in  the  preferential  transport 
of  manganese  over  iron  through  the  reservoir 
system.  The  presence  of  elevated  concentrations  of 
reduced  species  in  the  metalimnetic  regions  of  res- 
ervoirs should  be  given  consideration  in  the  design 
of  the  intake  structures  to  be  used  by  municipalities 
and  industries.  (See  also  W88-01056)  (Lantz-PTT) 
W88-01066 


LONG-TERM     PHYTOPLANKTON     SUCCES- 
SION IN  DEGRAY  RESERVOIR  (1975-1980), 
Arkansas  Univ.,  Fayetteville.  Dept.  of  Botany  and 
Microbiology. 
R.  L.  Meyer. 

IN:  Proceedings  of  the  DeGray  Lake  Symposium, 
Technical  Report  E-87-4,  March  1987.  Final 
Report,  p  258-273,  7  fig,  2  tab,  9  ref. 

Descriptors:  *DeGray  Lake,  *Arkansas,  'Reser- 
voirs, *Phytoplankton,  'Limnology,  Seasonal  vari- 
ation, Chemical  analysis,  Biological  studies,  Water 
supply. 

Annual  and  long-term  phytoplankton  succession 
studies  on  DeGray  Reservoir  included  a  regular 
collection  program  in  each  of  the  reservoir's  major 
compartments  from  1975  through  1980.  Samples 
were  collected  in  association  with  various  chemi- 
cal, physical,  and  biological  studies.  The  data  indi- 
cate distinct,  but  independent,  temporal  distribu- 
tion patterns  for  the  major  taxa.  Critical  period 
analysis  shows  that  the  successional  dynamics  for 
each  lake  compartment  were  relatively  distinct 
from  adjacent  compartments  during  the  early 
phases  but  tended  toward  greater  homogeneity. 
The  structure  of  the  phytoplankton  assemblage  as 
defined  by  the  number  of  species  per  sample  is 
described  temporally  for  each  compartment.  A 
distinct  trend  from  a  diverse  assemblage  to  a  major 
single  taxon  dominance  was  observable  for  the 
summer  maximum,  fall  transition,  and  to  a  lesser 
extent  during  the  winter.  The  data  indicate  a  re- 
duction in  qualitative  variability  with  an  increased 
abundance  throughout  the  5-year  sampling  period. 
(See  also  W88-01056)  (Author's  abstract) 
W88-01067 


USE  OF  EMPIRICAL  PHYTOPLANKTON  IN- 
DICES FOR  PRETROPHIC  STATE  ANALYSIS, 

W.  L.  Poppe. 

IN:  Proceedings  of  the  DeGray  Lake  Symposium, 
Technical  Report  E-87-4,  March  1987.  Final 
Report,  p  274-296,  2  tab,  3  ref. 

Descriptors:  'Phytoplankton,  'Empirical  analysis, 
•Trophic  level,  'Lakes,  'DeGray  Lake,  'Reser- 
voirs, 'Limnology,  'Model  studies,  Mathematical 
studies,  Water  sampling,  Lakes,  Biological  studies, 
Model  studies. 

Examined  and  qualified  here  is  one  facet  of  pre- 
eutrophication  analysis:  phytoplankton  indices. 
Sorenson's  quotient  and  Pielou's  similarity  index 
are  used  to  describe  similarities  and  differences 
within  and  among  stations,  both  temporally  and 
spatially.  The  results  of  these  analysis  indicate  that 
very  few  similarities  exist  within  DeGray  Reser- 
voir, which  implies  that  these  analyses  alone  are  of 
little  use  in  describing  the  phytoplankton  quality  of 
the  reservoir.  These  analyses  do  however,  merit 
use  and  suggest  that  a  modification  of  plankton 
sampling  will  be  required  to  obtain  'average'  con- 
ditions for  modeling  purposes.  (See  also  W88- 
01056)  (Author's  abstract) 
W88-01068 


SIZE  DISTRIBUTION  OF  PLANKTONIC  AU- 
TOTROPHY  AND  MICROHETEROTROPHY 
IN  DEGRAY  RESERVOIR,  ARKANSAS, 

Oak  Ridge  National  Lab.,  TN.  Environmental  Sci- 
ences Div. 
B.  L.  Kimmel,  and  A.  W.  Groeger. 


Lakes — Group  2H 

IN:  Proceedings  of  the  DeGray  Lake  Symposium, 
Technical  Report  E-87-4,  March  1987.  Final 
Report,  p  297-326,  7  fig,  1  tab,  73  ref.  DOE  Con- 
tract No.  W-7405-eng-26. 

Descriptors:  'Plankton,  'DeGray  Lake,  'Arkan- 
sas, 'Reservoirs,  'Size  distribution,  'Autotrophy, 
'Heterotrophy,  'Limnology,  Carbon  radioiso- 
topes, Sodium  bicarbonate,  Caddo  River,  Algae, 
Lakes,  Bacterioplankton. 

Naturally  occurring  assemblages  of  phytoplankton 
and  bacterioplankton  were  radiolabeled  with 
sodium  14-C-bicarbonate  and  sodium  3-H-acetate 
and  size  fractionated  to  determine  the  size  struc- 
ture of  planktonic  autotrophy  and  microhetero- 
trophy  in  DeGray  Reservoir,  an  oligotrophic  im- 
poundment of  the  Caddo  River  in  south-central 
Arkansas.  Size  distributions  of  autotrophy  and  mi- 
croheterotrophy  were  remarkably  uniform  season- 
ally, vertically  within  the  water  column,  and  along 
the  longitudinal  axis  of  the  reservoir  despite  signifi- 
cant changes  in  environmental  conditions.  Plank- 
tonic autotrophy  was  dominated  by  small  algal 
cells  with  usually  >  50%  of  the  photosynthetic 
carbon  uptake  accounted  for  by  organisms  <  8.0 
micrometers.  Microheterotrophic  activity  in  the 
0.2  to  1.0  micrometer  size  fraction,  presumable 
associated  with  free-living  bacterioplankton  not  at- 
tached to  suspended  particles,  usually  accounted 
for  >  75%  of  the  planktonic  microheterotrophy. 
Longitudinal  patterns  in  autotrophic  and  microhe- 
terotrophic activities  associated  with  >  3  microm- 
eter and  1  micrometer  size  fractions,  respectively, 
suggest  an  uplake  to  downlake  shift  from  riverine 
to  lacustrine  environmental  influences  within  the 
reservoir.  (See  also  W88-01056)  (Author's  abstract) 
W88-01069 


SPATIAL  AND  SEASONAL  PATTERNS  OF 
PHOTOSYNTHETIC  CARBON  METABOLISM 
IN  DEGRAY  LAKE  PHYTOPLANKTON, 

A.  W.  Groeger,  and  B.  L.  Kimmel. 
IN:  Proceedings  of  the  DeGray  Lake  Symposium, 
Technical    Report    E-87-4,    March     1987.    Final 
Report,  p  327-350,  8  fig,  2  tab,  24  ref.  DOE  Con- 
tract No.  W-7405-eng-26. 

Descriptors:  'Spatial  distribution,  'Seasonal  varia- 
tion, 'Photosynthesis,  'Carbon  metabolism, 
'DeGray  Lake,  'Phytoplankton,  'Arkansas,  'Res- 
ervoirs, 'Limnology,  Carbon,  Vertical  distribu- 
tion, Polysaccharides,  Nitrogen,  Lakes,  Light  in- 
tensity. 

Flow  of  recently  assimilated  carbon  into  intracellu- 
lar macromolecular  pools  was  used  to  assess  the 
physiological  state  of  the  phytoplankton  communi- 
ty in  DeGray  Lake  during  September  1982  and 
February  and  June  1983.  Patterns  from  both  verti- 
cal profiles  and  along  the  longitudinal  axis  of  the 
reservoir  were  examined.  Phytoplankton  respond- 
ed to  increasing  light  intensities  by  sequestering 
more  carbon  into  polysaccharides.  Within  the  la- 
custrine zone  of  the  reservoir,  which  usually  ex- 
tended uplake  from  the  dam  at  least  25  to  30  km 
along  the  river  channel,  the  phytoplankton  were  in 
a  similar  physiological  state  and,  during  June  and 
September,  showed  carbon  allocation  patterns 
characteristic  of  nutrient  deficiency.  High  percent- 
ages of  carbon  flowing  into  lipid  production  and 
the  results  of  other  nutrient  deficiency  assays  sug- 
gest that  phytoplankton  productivity  was  nitrogen 
limited  in  the  lacustrine  zone  of  DeGray  Lake  in 
June  1983.  (See  also  W88-01056)  (Author's  ab- 
stract) 
W88-01070 


SPATIAL  AND  TEMPORAL  DISTRIBUTION 
OF  ZOOPLANKTON  IN  DEGRAY  RESER- 
VOIR, ARKANSAS, 

Aquatic  Ecosystem  Analysts,  Fayetteville,  AR. 
J.  I.  Meinecke,  G.  R.  Ploskey,  L.  Aggus,  S.  M. 
Heinrichs,  and  R.  Roseberg. 

IN:  Proceedings  of  the  DeGray  Lake  Symposium, 
Technical  Report  E-87-4,  March  1987.  Final 
Report,  p  351-367,  21  fig,  25  ref.  USFWSC  BSFW 
14-16-0008-2073  and  BSFW  14-16-0009-77-051  and 
ACEC  DACW39-78-C-0067. 
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Field  2— WATER  CYCLE 
Group  2H — Lakes 

Descriptors:  'Limnology,  •Zooplankton, 

•DeGray  Lake,  *Reservoirs,  'Arkansas,  'Spatial 
distribution,  'Temporal  distribution,  Stratification, 
Lakes,  Temperature,  Dissolved  oxygen,  Quantita- 
tive analysis,  Qualitative  analysis,  Mathematical 
studies,  Hypolimnion. 

Vertical,  stratified  zooplankton  samples  were  taken 
at  monthly  intervals  from  six  selected  stations  in 
DeGray  Reservoir  during  1976-81.  Temperature, 
specific  conductance,  dissolved  oxygen  concentra- 
tion, and  Secchi  disk  transparency  also  were  moni- 
tored during  each  sampling  period.  Qualitative  and 
quantitative  analyses  of  zooplankton  samples  in- 
cluded identification,  enumeration,  and  dry  weight 
determinations.  Data  were  standardized  and  ana- 
lyzed using  one-way  analyses  of  variance  and  Dun- 
can's Multiple  Range  Test.  Total  zooplankton  con- 
centrations were  greatest  at  up-lake  stations,  but 
minimal  in  the  uppermost  riverine  location.  Con- 
centrations of  entomostracans  at  up-lake  stations 
only  during  summer  months.  Dry  weight  values 
were  more  uniform  among  stations  than  were  con- 
centration values,  except  for  contrastingly  low 
values  at  the  uppermost  riverine  station.  Zooplank- 
ton concentrations  of  entomostracans  correspond- 
ed to  this  unimodal  pattern  to  account  for  the 
spring  peak  in  total  dry  weights,  but  rotifers  dis- 
played a  trimodel  abundance  pattern.  The  greatest 
zooplankton  concentrations,  as  well  as  the  highest 
dry  weight  values,  were  recorded  in  1980.  Effects 
on  zooplankton  assemblages  of  changing  to  a  hy- 
polimnial  from  an  epilimnial  release  mode  were  not 
clearly  apparent.  (See  also  W88-01056)  (Author's 
abstract) 
W88-O1071 


BACTERIAL  INDICATORS  OF  WATER  QUAL- 
ITY FROM  SOUTHWEST  ARKANSAS  RESER- 
VOIRS: DEGRAY  LAKE, 

Henderson  State  Univ.,  Arkadelphia,  AR. 

J.  D.  Bragg. 

IN:  Proceedings  of  the  DeGray  Lake  Symposium, 

Technical    Report    E-87-4,    March    1987.    Final 

Report,  p  368-396,  20  fig,  2  tab,  16  ref. 

Descriptors:  'Water  quality,  'Arkansas,  'Reser- 
voirs, 'DeGray  Lake,  'Bacteria,  'Bioindicators, 
•Limnology,  Water  analysis,  Bacterial  analysis, 
Monitoring,  Storms,  Conforms,  Streptococcus, 
Lakes. 

Indicator  bacteria  were  monitored  in  DeGray  Res- 
ervoir, Arkansas,  and  its  major  tributaries  for  sev- 
eral years.  Storms  were  primarily  responsible  for 
loading  bacteria  into  the  reservoir.  Stratified  distri- 
bution patterns  developed  according  to  thermal 
density  gradients  existing  within  the  lake  with  peak 
densities  appearing  most  often  in  the  epilimnion 
and  thermocline  region.  Maximum  densities  of  bac- 
teria were  associated  with  storm  plumes.  Total 
coliforms  decreased,  and  fecal  coliforms  and  strep- 
tococci increased,  during  the  study.  These  changes 
were  significant  in  the  upper  compartment  of  the 
reservoir.  Taxa  isolated  as  total  coliforms  were 
predominantly  members  of  the  Enterobacteriaceae. 
Fetal  coliform/fetal  streptococci  ratios  indicated 
fecal  contamination  of  non-human  origin.  (See  also 
W88-01056)  (Author's  abstract) 
W88-01072 


POPULATION  DYNAMICS  OF  THE  FISHES 
IN  DEGRAY  LAKE,  ARKANSAS,  DURING  EPI- 
LIMNIAL AND  HYPOLIMNIAL  RELEASE, 

T.  E.  Moen,  and  M.  R.  Dewey. 
IN:  Proceedings  of  the  DeGray  Lake  Symposium, 
Technical    Report    E-87-4,    March    1987.    Final 
Report,  p  397-436,  2  fig,  13  tab,  45  ref. 

Descriptors:  'Population  dynamics,  'Fish, 
•DeGray  Lake,  'Arkansas,  'Epilimnion,  'Hypo- 
limnion, 'Reservoirs,  'Limnology,  Bass,  Seasonal 
variation,  Biomass,  Sunfish,  Crappies,  Shad,  Eco- 
systems, Lakes. 

Three  major  methods  were  used  in  assessing  the 
fish  populations  of  DeGray  Lake,  Arkansas,  during 
epilimnial  release  (1974-78)  and  hypolimnial  release 
(1979-82):  fish  samples  were  collected  annually 
with  rotenone  in  three  coves.  Largemouth  bass 
population  estimates  were  made  in  three  coves  in 


April  each  year  and  mid-water  trawls  were  used  to 
assess  young-of-the  year  populations  and  produc- 
tion of  shad.  Biomass  in  each  cove  generally  de- 
clined during  epilimnial  release  but  remained  rela- 
tively stable  during  hypolimnial  discharge.  Annual 
changes  in  total  standing  crop  were  largely  influ- 
enced by  fluctuations  in  shad  (Dorosoma  spp.) 
populations.  A  strong  longitudinal  gradient  devel- 
oped with  age;  the  cove  representing  the  upper 
lake  region  had  the  greatest  total  biomass  each 
year  except  1974  and  showed  the  least  year-to-year 
variation  and  smallest  decline  over  the  9  years. 
Lakewide  mean  estimates  of  largemouth  bass  de- 
clined each  year  during  epilimnial  release,  fluctuat- 
ing at  lower  levels  during  hypolimnial  discharge. 
Lakewide  production  of  largemouth  bass  averaged 
26.6  kg/ha  during  epilimnial  release  and  18.2  kg/ha 
during  hypolimnial  release.  Shad,  sunfishes  (Lepo- 
mis  spp.)  and  crappies  (Pomoxis  spp.)  made  up 
98%  of  larval  fish  collected  by  mid-winter  trawl- 
ing. Densities  (n/cu  m)  of  larval  sunfish  were 
higher  during  epilimnial  release  than  during  hypo- 
limnial discharge.  Crappies  and  shad  were  higher 
during  hypolimnial  release.  Estimates  of  shad  pro- 
duction during  hypolimnial  release  were  67% 
greater  than  during  epilimnial  discharge.  Relation- 
ships between  the  environmental  factors  (age, 
water  level  fluctuation,  outlet  depth)  and  standing 
crops  are  discussed.  (See  also  W88-01056)  (Au- 
thor's abstract) 
W88-01073 


ENTRAINMENT  OF  LARVAL  FISH  FROM 
DEGRAY  LAKE,  ARKANSAS,  DURING  EPI- 
LIMNIAL AND  HYPOLIMNIAL  DIS- 
CHARGES, 

National  Fishery  Research  Lab.,  La  Crosse,  WI. 
M.  R.  Dewey,  and  T.  E.  Moen. 
IN:  Proceedings  of  the  DeGray  Lake  Symposium, 
Technical    Report    E-87-4,    March    1987.    Final 
Report,  p  437-460,  4  fig,  7  tab,  19  ref. 

Descriptors:  'Larval  fish,  'DeGray  Lake,  'Arkan- 
sas, 'Epilimnion,  'Hypolimnion,  'Reservoirs, 
'Limnology,  'Model  studies,  'Entrainment,  Verti- 
cal distribution,  Fish,  Population  dynamics,  Re- 
gression analysis,  Mathematical  studies,  Shad. 

Vertical  distribution  and  density  of  reservoir  popu- 
lations of  fish  larvae  vulnerable  to  entrainment 
were  related  to  estimated  entrainment  during 
water  releases  from  the  epilimnion  and  hypolim- 
nion. Relations  between  larval  entrainment  and 
outlet  depth,  time  of  day,  season  and  discharge 
volumes  from  1976  to  1982  are  described.  Linear 
regression  models  were  developed  to  predict  larval 
loss  during  each  type  of  discharge  from  densities  of 
larvae  immediately  above  the  dam.  The  slopes  of 
the  regression  equations  indicated  a  higher  degree 
of  entrainment  during  epilimnial  than  during  hypo- 
limnial releases  for  all  taxa.  Percentages  of  the 
larvae  immediately  above  the  dam  that  were  en- 
trained at  different  densities  (no./cu  m)  were  also 
calculated  for  each  taxon.  These  data  do  not  indi- 
cate a  response  to  the  depth  of  the  outlet  but  a 
passive  entrainment  during  both  epilimnial  and  hy- 
polimnial discharges.  The  change  in  the  outlet 
depth  affected  the  entrainment  of  shad  (Dorosoma) 
more  than  that  of  other  taxa.  Most  of  the  entrain- 
ment percentages  for  shad  were  more  than  10 
times  greater  during  epilimnial  than  during  hypo- 
limnial discharges.  Percentages  of  the  total  reser- 
voir larval  population  entrained  were  calculated 
and  these  indicated  little  impact  due  to  entrainment 
during  either  type  of  discharge.  (See  also  W88- 
01056)  (Author's  abstract) 
W88-01074 


PATTERNS       OF       SEDIMENTATION       AT 
DEGRAY  LAKE,  ARKANSAS, 

Army  Engineer  Waterways  Experiment  Station, 

Vicksburg,  MS.  Environmental  Lab. 

For  primary  bibliographic  entry  see  Field  2J. 

W88-01075 


ANAEROBIC     CHEMICAL     RATE     COEFFI- 
CIENTS OF  DEGRAY  LAKE, 

Army   Engineer  Waterways  Experiment   Station, 

Vicksburg,  MS.  Environmental  Lab. 

R.  L.  Chen,  J.  M.  Brannon,  and  D.  Gunnison. 


IN:  Proceedings  of  the  DeGray  Lake  Symposium, 
Technical  Report  E-87-4,  March  1987.  Final 
Report,  p  502-514,  3  fig,  3  tab,  15  ref. 

Descriptors:  'Limnology,  'Reservoirs,  'Model 
studies,  'Chemical  analysis,  'DeGray  Lake,  'Ar- 
kansas, 'Anaerobic  conditions,  Lake  sediment*, 
Oxygen,  Water  quality,  Water  chemistry. 

Presented  is  a  compilation  of  anaerobic  release 
rates  for  DeGray  Lake  sediments  generated  using 
DeGray  Lake  sediment  in  large-scale  laboratory 
reactor  units.  DeGray  Lake  annually  experience* 
oxygen  depletion  in  bottom  waters  and  subsequent 
accumulation  of  anaerobic  products  within  its  hy- 
polimnion during  the  stratification  period.  These 
anaerobic  release  processes  from  sediment  to 
anoxic  waters  can  severely  downgrade  water  qual- 
ity. Therefore,  to  adequately  model  the  water 
chemistry  of  DeGray  Lake,  the  accumulation  and 
fate  of  anaerobic  products  must  be  considered.  One 
means  to  accomplish  this  is  to  apply  an  anaerobic 
subroutine  based  on  a  conceptual  model  which  has 
been  incorporated  into  a  comprehensive,  one-di- 
mensional reservoir  water  quality  model  (CE- 
QUAL-R1).  This  subroutine,  however,  has  little 
utility  if  appropriate,  site-specific  anaerobic  rate 
coefficients  for  DeGray  Lake  are  unavailable.  Al- 
though some  anaerobic  release  rates  have  been 
reported  for  other  aquatic  environments,  these  rate 
coefficients  are  of  limited  use  because  of  the  limit- 
ed numbers  of  compounds  for  which  rates  exist 
and  the  doubtful  applicability  of  these  rates  to 
DeGray  Lake.  Correlations  between  anaerobic  re- 
lease rates  and  sediment  characteristics  are  also 
discussed.  (See  also  W88-O1056)  (Lantz-PTT) 
W88-01076 


HETEROGENEITIES  AND  WATER  QUALITY  ■ 
UNDERSTANDING  DEGRAY  LAKE  WATER 
QUALITY  THROUGH  SAMPLING, 

Ford,    Thornton,    Norton    and    Associates    Ltd., 

Little  Rock,  AR. 

K.  W.  Thornton. 

IN:  Proceedings  of  the  DeGray  Lake  Symposium, 

Technical    Report    E-87-4,    March    1987.    Final 

Report,  p  515-535,  7  fig,  3  tab,  14  ref. 

Descriptors:  'Water  quality,  'DeGray  Lake, 
♦Sampling,  'Water  sampling,  'Heterogeneity, 
'Limnology,  'Reservoirs,  Temporal  variation, 
Spatial  variation,  Littoral  zone,  Stratification, 
Monitoring. 

Reservoir  water  quality  exhibits  temporal  and  spa 
tial  variability  that  must  be  considered  in  designing 
sampling  or  monitoring  programs.  Spatial  variabili 
ty  in  longitudinal,  lateral,  and  vertical  dimension.1 
can  be  incorporated  by  considering  the  plunge 
zone,  littoral  area,  and  stratification  regime,  respec 
tively.  Sampling  schemes  should  incorporate  tern 
poral  variability  by  considering  important  limnolo- 
gical  periods.  Temporal  variability  over  daily,  syn 
optic,  and  seasonal  time  scales  can  be  incorporatec 
by  using  variable  interval  sampling.  Quality  assur 
ance  and  quality  control  in  the  field  are  absolutelj 
essential  in  any  sampling  program  and  are  stressed 
Since  the  purpose  of  the  monitoring  program  is  t( 
reach  conclusions  from  the  water  quality  data,  dati 
analysis  must  be  an  integral  part  of  the  program 
(See  also  W88-01056)  (Author's  abstract) 
W88-01077 


THERMAL  MODELING  OF  DEGRAY  LAKE 

Johnson  Associates  Water  Resources  Consultants 

Inc.,  Little  Rock,  AR. 

L.  S.  Johnson,  and  D.  E.  Ford. 

IN:  Proceedings  of  the  DeGray  Lake  Symposium 

Technical    Report    E-87-4,    March     1987.    Fina 

Report,  p  536-564,  15  fig,  1  tab,  6  ref. 


Descriptors:  ' 

stratification, 

•Reservoirs, 

THERM-R1, 

puter  models, 

cline. 


DeGray  Lake,  'Arkansas,  'Therma 
•Model  studies,  'Lake  Greeson 
•Limnology,  'Temperature,  *CE 
Lakes,  Mathematical  models,  Com 
Mixing,  Lake  morphology,  Thermo 


A  one-dimensional  reservoir  thermal  model  (CE 
THERM-R1)  was  developed  to  simulate  the  el 
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sets  of  reservoir  operation  on  both  the  in-lake  and 
ownstream  temperature  regimes.  During  model 
evelopment,  emphasis  was  placed  on  formulating 
Igorithms  describing  inflow  mixing,  selective 
withdrawal,  and  internal  mixing  which  accurately 
mulate  the  dynamics  of  mixing  in  reservoirs.  An 
itegral  energy  approach  was  used  to  simulate 
lixed  layer  dynamics.  The  model  was  applied  to 
vo  reservoirs  of  similar  morphometry  yet  differ- 
nt  operating  strategies.  The  model  was  calibrated 
n  one  data  set  from  DeGray  Lake,  AR,  then 
erified  using  four  other  independent  data  sets 
om  DeGray  Lake  and  Lake  Greeson,  AR.  The 
lodel  was  able  to  reproduce  observed  phenomena 
ich  as  the  onset  of  stratification,  surface  tempera- 
ires,  depth  of  the  mixed  layer,  density  gradient  in 
le  metalimnion,  and  hypolimnetic  temperature, 
iee  also  W88-01056)  (Author's  abstract) 
'88-01078 


WO-DIMENSIONAL  MODELING  OF  STORM 
VENT  INFLOW  PROCESSES  AT  DEGRAY 
MCE, 

ord,    Thornton,    Norton    and    Associates    Ltd., 

ittle  Rock,  AR. 

ar  primary  bibliographic  entry  see  Field  2A. 

'88-01079 


ODELING  ANAEROBIC  PROCESSES  IN 
ESERVOERS  -  DEGRAY  LAKE, 

rmy  Engineer  Waterways  Experiment  Station, 

icksburg,  MS.  Environmental  Lab. 

.  J.  Zimmerman. 

J:  Proceedings  of  the  DeGray  Lake  Symposium, 

schnical    Report    E-87-4,    March    1987.    Final 

sport,  p  601-616,  7  fig,  1  ref. 

escriptors:  *Model  studies,  'Reservoirs,  'Anaer- 
iic  condition,  'DeGray  Lake,  'Limnology,  *Ar- 
nsas,  'Anoxia,  Phosphorus,  Nitrogen,  Manga- 
se,  Iron,  Sulfur,  Nutrients,  Computer  models, 
athematical  models. 

le  ability  to  predict  anoxia  in  reservoirs  has  long 
en  a  part  of  reservoir  ecosystem  models  used  by 
e  Corps  of  Engineers  (CE).  However,  anoxia  is 
ten  associated  with  other  unwelcome  water  qual- 
'  effects  including  release  from  sediments  of 
osphorus  and  reduced  forms  of  nitrogen,  manga- 
se,  iron,  and  sulfur.  Phosphorus  and  nitrogen 
rve  to  stimulate  algal  growth  which  may  have 
ntributed,  through  respiration  and  organic  decay 
jygen-consuming  processes),  to  the  development 

anoxia  in  the  first  place.  Iron  and  manganese 
use  staining  problems  in  water  supplies  and  re- 
ire  added  expense  for  their  removal.  Sulfur,  in 
:  form  of  hydrogen  sulfide  gas,  is  noxious  smell- 
5,  toxic,  and  corrosive.  Thus,  the  ability  to  pre- 
:t  the  onset  and  extent  of  potential  problem 
wciated  with  anoxia  or  low  dissolved  oxygen 
O)  conditions  would  be  a  valuable  asset  for 
iervoir  planners  and  managers.  This  paper  pre- 
its  a  background  discussion  for  the  development 

subroutines  describing  biogeochemical  events 
ociated  with  anoxia  in  reservoirs.  The  problems 
conceptualization  of  a  new  modeling  approach 
■  inclusion  in  an  existing  one-dimensional  model 
:re  stressed.  These  difficulties  arose  from  at- 
npts  to  reconcile  traditional  methods  of  studying 
aerobic  processes,  such  as  isolated  chambers  in 
oratory  situations,  with  more  poorly  defined 
vironmental  conditions  where  hydrodynamics 
i  naturally  varying  conditions  may  generate  un- 
ady  conditions.  Finally,  modeling  results  are 
sented.  Simulations  demonstrating  critical  as- 
:ts  of  modeling  relevant  to  the  prediction  of  the 
set  of  anoxia  are  described.  Coefficients  used  are 
newhat  dated;  i.e.,  the  coefficients  used  in  the 
lulations  presented  here  originated  from  an  ear- 
r  calibration  study,  but,  since  that  time,  correc- 
ns  and  improvements  have  been  incorporated 

0  the  thermal  portions  of  the  model.  In  spite  of 
se  changes,  the  water  quality  simulations  are 

1  acceptable  and  future  recalibration  should  im- 
)ve  them.  (See  also  W88-01056)  (Lantz-PTT) 
38-01080 


aNITORING  COLDWATER  DISCHARGES 
OM  DEGRAY  RESERVOIR  USING  THER- 
U,  INFRARED  IMAGERY, 


Army  Engineer  District,  Vicksburg,  MS. 

T.  S.  Smith,  and  R.  E.  Price. 

IN:  Proceedings  of  the  DeGray  Lake  Symposium, 

Technical    Report    E-87-4,    March     1987.    Final 

Report,  p  617-622,  2  fig,  3  ref. 

Descriptors:  'Reservoir  releases,  'Measuring  in- 
struments, 'Monitoring,  'Coldwater  discharges, 
'DeGray  Lake,  'Reservoirs,  'Thermal  infrared 
imagery,  Aquatic  environment,  Lakes,  Water  tem- 
perature, Hypolimnion,  Infrared  imagery,  Thermal 
stratification,  Mixing,  Remote  sensing. 

The  aquatic  environment  downstream  from  large 
reservoirs  is  controlled  to  a  large  extent  by  the 
reservoir  releases.  If  the  reservoir  has  a  hypolim- 
nial  release,  the  discharge  may  be  relatively  cold. 
Reservoir  release  should  be  addressed  as  a  whole, 
rather  than  a  few  one-dimensional  in  situ  points, 
which  may  not  adequately  relate  thermal  patterns. 
Thermal  infrared  (IR)  imagery  (aircraft  platform) 
was  utilized  to  observe  the  relative  temperature 
differentials.  This  technique  revealed  thermal 
mixing  patterns  (across  and  downstream)  of 
DeGray  Reservoir  to  a  point  several  miles  below 
the  dam.  (See  also  W88-01056)  (Author's  abstract) 
W88-01081 


RESERVOIR   LIMNOLOGY:   AN  OVERVIEW, 

Michigan    State    Univ.,    Hickory   Corners.    W.K. 

Kellogg  Biological  Station. 

R.  G.  Wetzel. 

IN:  Proceedings  of  the  DeGray  Lake  Symposium, 

Technical    Report    E-87-4,    March     1987.    Final 

Report,  p  623-633,   1  tab,   10  ref.  DOE  Contract 

No.  EY-76-S-02-1599,  COO- 1599-241. 

Descriptors:  'Reservoirs,  'Limnology,  'Reservoir 
management,  Lakes,  Ecosystems,  Chemical  analy- 
sis, Aquatic  ecosystems. 

A  comparative  analysis  of  structural  and  functional 
characteristics  of  reservoir  and  natural  lake  ecosys- 
tems indicated  strong  similarities  in  all  functional, 
metabolic  properties.  The  irregular  and  erratic 
changes  in  physical  and  certain  chemical  proper- 
ties of  reservoirs  leads  to  a  number  of  aborted 
biotic  growth  and  development  responses  that 
result  in  reduce  diversity,  less  specialization,  and 
increased  ecosystem  instability  in  reservoirs.  Based 
on  existing  knowledge,  numerous  reservoir  man- 
agement techniques  could  be  modified  to  increase 
the  biotic  stability,  as  well  as  the  longevity,  of 
reservoirs.  (See  also  W88-01056)  (Author's  ab- 
stract) 
W88-01082 


NONPOEST  SOURCE  POLLUTION  CONTROL 
FUNDING  FOR  LAKE  RESTORATION:  A 
CASE  STUDY  AT  CARLISLE  LAKE, 

Washington  State  Univ.,  Pullman.  Environmental 

Engineering  Dept. 

For   primary   bibliographic   entry   see   Field   5G. 

W88-01108 


WHY  SCOFIELD  RESERVOIR  IS  EUTRO- 
PHIC:  EFFECTS  OF  NONPOINT  SOURCE 
POLLUTANTS  ON  A  WATER  SUPPLY  RESER- 
VOIR IN  UTAH, 

Geological  Survey,  Salt  Lake  City,  UT. 
For  primary  bibliographic  entry  see  Field  5C. 
W88-01109 


TROPHIC  STATE  RESPONSE  TO  NONPOINT 
POLLUTION  CONTROL:  APPLICATION  OF 
COUPLED  MICROCOMPUTER  MODELS  TO 
THE  GREAT  LAKES, 

Michigan  Technological  Univ.,  Houghton.  Dept. 

of  Civil  Engineering. 

For   primary   bibliographic   entry   see   Field   5G. 

W88-01110 


PROJECT  TO  MANAGE  AGRICULTURE 
WASTES  HAS  IMPROVED  THE  QUALITY  OF 
VERMONT'S  LAKE  PARKER, 

Soil  Conservation  Service,  Winooski,  VT. 

For   primary   bibliographic   entry   see   Field   5G. 

W88-01111 


Lakes — Group  2H 

USE    OF    WETLANDS    IN    TREATING    NON- 
POINT  SOURCE  POLLUTION, 

Hickok  (Eugene  A.)  and  Associates,  Inc.,  Way- 

zata,  MN. 

For   primary   bibliographic   entry   see   Field   5G. 

W88-01156 


LIMNOLOGICAL  STUDIES  AT  EAU  GALLE 
LAKE,  WISCONSIN.  REPORT  2:  SPECIAL 
STUDIES  AND  SUMMARY, 

Army  Engineer  Waterways  Experiment  Station, 

Vicksburg,  MS.  Environmental  Lab. 

R.  H.  Kennedy,  and  R.  C.  Gunkel. 

Available  from  the  National  Technical  Information 

Service,  Springfield,  VA.  22161.  Technical  Report 

E-85-2,  March  1987.  Report  2  of  a  Series.  167  p,  56 

fig,  15  tab,  13  ref. 

Descriptors:  *Eau  Galle  Lake,  'Wisconsin,  'Lim- 
nology, Dissolved  oxygen,  Water  quality,  Thermal 
stratification,  Seasonal  variation,  Macrophytes, 
Chlorophyll,  Nutrients,  Phosphorus,  Nitrogen. 

Water  quality  studies  were  conducted  at  Eau  Galle 
Lake  during  the  period  October  1980  to  September 
1982  as  part  of  the  Task  VII A  of  the  Environmen- 
tal and  Water  Quality  Operational  Studies  Pro- 
gram. Specific  objectives  for  studies  at  Eau  Galle 
Lake  included:  the  establishment  of  a  water  quality 
database  for  the  calibration  and  verification  of  a 
mathematical  model;  evaluation  of  nutrient  and 
metal  dynamics;  delineation  of  relations  between 
material  inputs,  sedimentation,  recycling,  and 
losses  by  discharge;  identification  of  factors  affect- 
ing primary  and  secondary  production;  and  evalua- 
tion of  physical  factors  influencing  lake  dynamics. 
Dissolved  oxygen  concentrations  decline  in  bottom 
waters  immediately  following  the  onset  of  thermal 
stratification  (mid-  to  late-May),  and  anoxic  condi- 
tions are  established  by  early  to  mid-June;  by  July, 
anoxic  conditions  are  observed  at  depths  below  3 
to  4  m.  Autumnal  circulation  and  reoxygenation  of 
bottom  waters  begins  in  mid-  to  late-September 
and  is  complete  by  early  October.  A  submersed 
aquatic  macrophyte  community  is  well  established 
in  the  lake  with  highest  plant  densities  occurring  in 
shallow  areas  adjacent  to  the  point  of  inflow  of  the 
Eau  Galle  River  and  in  littoral  areas  of  a  cove 
located  along  the  western  shore.  Chlorophyll  a 
concentrations,  an  approximate  measure  of  phyto- 
plankton  abundance,  are  seasonally  high  (maxima 
of  100  to  150  mg/cu  m)  and  exhibit  two  annual 
peaks.  The  first,  attributable  to  diatoms,  occurs  in 
the  spring  following  ice-out  but  preceding  the  es- 
tablishment of  stable  thermal  stratification.  The 
timing  and  magnitude  of  the  peak  are  influenced  to 
a  great  extent  by  the  date  of  ice  loss  and  by  the 
occurrence  and  magnitude  of  snowmelt  and  runoff. 
Peak  concentrations  following  ice-out  in  1982,  a 
year  in  which  spring  runoff  and  associated  material 
loading  was  rapid  and  excessive,  were  consider- 
ably lower  (25  versus  150  mg/cu  m)  than  for  the 
same  period  in  1981.  (Lantz-PTT) 
W88-01190 


IMPROVED    DESCRIPTION    OF   SELECTIVE 
WITHDRAWAL  THROUGH  POINT  SINKS, 

Army  Engineer  Waterways  Experiment  Station, 

Vicksburg,  MS.  Hydraulics  Lab. 

For  primary   bibliographic   entry   see   Field   5G. 

W88-01191 


EVAPORATION     TIME     SERIES     ANALYSIS 
FOR  MILFORD  LAKE  IN  KANSAS, 
Illinois  State  Water  Survey  Div.,  Champaign. 
For   primary   bibliographic   entry   see   Field   2D. 
W88-01216 


UTILIZATION  OF  HYDROMETEOROLOGI- 
CAL  MONITORING  SYSTEMS  TO  ENHANCE 
RESERVOIR  OPERATIONS  DURING  FLOOD 
EMERGENCIES, 

Salt  River  Project,  Phoenix,  AZ.  Water  Resources 

Operations. 

For  primary  bibliographic  entry  see  Field  2E. 

W88-01232 
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Field  2— WATER  CYCLE 
Group  2H — Lakes 

TRENDS  AND  EXTREMES  OF  LAKE  ERIE 
WATER  SUPPLIES, 

National  Oceanic   and   Atmospheric  Administra- 
tion, Ann  Arbor,  MI.  Great  Lakes  Environmental 
Research  Lab. 
F.  H.  Quinn. 

IN:  International  Symposium  on  Hydrometeoro- 
logy,  June  13-17,  1982,  Denver,  Colorado.  Ameri- 
can Water  Resources  Association,  1983.  p  267-270, 
3  fig,  12ref. 

Descriptors:  'Hydrometeorology,  'Water-level 
fluctuations,  'Water  balance,  'Water  yield,  'Fore- 
casting, 'Lake  Erie,  'Water  supply,  Precipitation, 
Runoff,  Evaporation,  Air  temperature,  Climates, 
Model  studies,  Hydrologic  budget. 

Lake  Erie  is  the  fourth  largest  of  the  Great  Lakes 
with  a  surface  area  of  25,700  sq  km  and  a  land 
basin  area  of  61,100  sq  km.  Its  water  is  derived 
from  the  upper  Great  Lakes  and  its  own  net  basin 
supply  consisting  of  precipitation,  runoff,  and  lake 
evaporation.  In  this  study,  a  data  base  consisting  of 
monthly  time  series  of  air  temperature,  precipita- 
tion, runoff,  and  lake  evaporation  is  used  to  exam- 
ine trends  and  extremes  in  the  net  basin  supply. 
This  averages  about  62  cm,  with  extremes  ranging 
from  0.0  cm  in  1934  to  145  cm  in  1950.  Of  particu- 
lar note  is  an  apparent  major  change  in  the  supplies 
occurring  during  the  late  1930's.  The  average 
annual  basin  supplies  for  1940-79  were  approxi- 
mately 50%  greater  than  for  1900-39.  A  monthly 
climatic  water  balance  model  was  developed  and 
calibrated  to  analyze  the  impact  of  changes  in  air 
temperature  and  precipitation  regimes  on  the  basin 
runoff.  Particularly  emphasized  in  the  study  are 
the  conditions  causing  an  increase  in  water  supplies 
during  the  present  regime,  the  record  low  Lake 
Erie  water  levels  of  1964,  and  the  extreme  high 
levels  of  1952  and  the  early  1970's.  Future  applica- 
tions of  the  model  are  also  discussed.  (See  also 
W88-01203)  (Author's  abstract) 
W88-01244 


DYNAMIC  OPTIMAL  LAKE  REGULATION 
FOR  QUANTITY  AND  QUALITY  OBJEC- 
TIVES, 

Colorado  State  Univ.,  Fort  Collins.  Dept.  of  Civil 

Engineering. 

For  primary  bibliographic   entry  see  Field   5G. 

W88-01246 


INFLUENCES  OF  WEATHER  PATTERNS  ON 
WETLAND  FLOODINGS, 

Louisiana   State   Univ.,   Baton   Rouge.   Dept.   of 

Marine  Science. 

For  primary  bibliographic  entry  see  Field  2L. 

W88-01263 


EFFECTS  OF  WEATHER  MODIFICATION  ON 
WATER  SUPPLY  FROM  RESERVOIRS  IN 
UTAH, 

Law  Engineering  Testing  Co.,  Englewood,  CO. 
For  primary  bibliographic  entry  see  Field  3B. 
W88-01267 


ACID  PRECIPITATION  AND  BUFFER  CAPAC- 
ITY OF  LAKES  IN  THE  SIERRA  NEVADA, 
CALIFORNIA, 

California  Univ.,  Santa  Barbara.  Dept.  of  Biologi- 
cal Sciences. 

For  primary  bibliographic  entry  see  Field  5B. 
W88-01277 


IMPACT  OF  ATMOSPHERIC  DEPOSITION 
ON  THE  WATER  QUALITY  OF  EVERGLADES 
NATIONAL  PARK, 

Everglades  National  Park,  Homestead,  FL. 
For  primary  bibliographic  entry  see  Field  5C. 
W88-01279 


POTENTIAL  FOR  ACID  PRECIPITATION 
DAMAGE  TO  LAKES  OF  THE  SIERRA 
NEVADA,  CALIFORNIA, 

California    Univ.,    Berkeley.    Lawrence    Berkeley 

Lab. 

For  primary  bibliographic  entry  see  Field  5C. 


W88-01282 

VARIATION  IN  ECOSYSTEM  SENSITIVITY 
AND  RESPONSE  TO  ANTHROPOGENIC  AT- 
MOSPHERIC INPUTS,  UPPER  GREAT  LAKES 
REGION, 

Michigan  Technological  Univ.,  Houghton.  Dept. 

of  Biological  Sciences. 

For  primary  bibliographic  entry  see  Field  5C. 

W88-01283 


PROCEEDINGS:  CE  WORKSHOP  ON  RESER- 
VOIR RELEASES. 

Army  Engineer  Waterways  Experiment  Station, 

Vicksburg,  MS.  Hydraulics  Lab. 

For  primary  bibliographic  entry   see  Field   5G. 

W88-01319 


POLICY  ISSUES  ASSOCIATED  WITH  RESER- 
VOIR RELEASES, 

Tennessee  Valley  Authority,  Knoxville. 
For  primary  bibliographic  entry  see  Field  6E. 
W88-01320 


TVA      RESERVOIR      RELEASE      IMPROVE- 
MENTS: AN  OVERVIEW, 

Tennessee  Valley  Authority,  Knoxville.  Div.  of 
Air  and  Water  Resources. 

For  primary  bibliographic  entry   see  Field   5G. 
W88-01321 


WESTEX   REVISITED:   PREDICTED   VERSUS 
OBSERVED  RESERVOIR  TURBIDITY, 

Army  Engineer  District,  Portland,  OR. 

For  primary  bibliographic  entry  see   Field   5G. 

W88-01323 


EFFECTS  OF  AERATION  AND  MINIMUM 
FLOW  ON  THE  BIOTA  AND  FISHERY  OF 
NORMS  TAILWATER, 

Tennessee  Valley  Authority,  Knoxville. 

For  primary  bibliographic  entry  see   Field   5G. 

W88-01325 


LAKE    GREESON    AND    LITTLE    MISSOURI 
RIVER  MODELING  STUDIES, 

Army  Engineer  Waterways  Experiment  Station, 

Vicksburg,  MS. 

For  primary  bibliographic  entry  see   Field   5G 

W88-01327 


HOWARD  A.  HANSON  RESERVOIR,  WASH- 
INGTON, TEMPERATURE  ANALYSIS  MATH- 
EMATICAL MODEL  INVESTIGATION, 

For  primary  bibliographic  entry  see  Field  5G. 
W88-01328 


SELECTIVE  WITHDRAWAL  STRUCTURE  OP- 
ERATION, 

Army  Engineer  Waterways  Experiment  Station, 

Vicksburg,  MS. 

For  primary  bibliographic  entry  see   Field   5G. 

W88-01332 


APPLICATION  ON  THE  SELCIDE  MODEL  IN 
THE  NASHVILLE  DISTRICT, 

Army  Engineer  District,  Nashville,  TN. 

For   primary   bibliographic   entry   see   Field   5G 

W88-01333 


SYSTEM  SPILL  ALLOCATION  FOR  THE 
CONTROL  OF  DISSOLVED  GAS  SATURA- 
TION ON  THE  COLUMBIA  RIVER, 

Army  Engineer  Div.  North  Pacific,  Portland,  OR. 
For  primary  bibliographic  entry  see  Field  5G 
W88-01334 


SIMULTANEOUS  MULTIPLE-LEVEL  WITH- 
DRAWAL THROUGH  SINGLE  WET  WELL 
STRUCTURES  FOR  DOWNSTREAM  WATER 
QUALITY  MAINTENANCE, 


Army  Engineer  Waterways  Experiment  Station, 

Vicksburg,  MS. 

For  primary   bibliographic   entry   see  Field   5G. 

W88-01335 


SINGLE  WET  WELL  BLENDING  AT  APPLE- 
GATE  LAKE,  OREGON, 

Army  Engineer  District,  Portland,  OR. 

For  primary  bibliographic  entry   see   Field   5G. 

W88-01336 


OXYGENATION  OF  RELEASES  FROM  RICH- 
ARD  B.  RUSSELL  DAM, 

Army  Engineer  District,  Savannah,  GA. 

For  primary  bibliographic  entry  see  Field   5G. 

W88-01338 


IN-RESERVOrR  AERATION  SYSTEMS, 

Tennessee  Valley  Authority,  Chattanooga. 

For  primary  bibliographic  entry  see   Field   5G. 

W88-01339 


EPILEVINETIC  PUMPS  TO  IMPROVE  RESER- 
VOIR RELEASES, 

Tennessee  Valley  Authority,  Norris.  Engineering 

Lab. 

For  primary  bibliographic  entry  see   Field  5G. 

W88-01340 


LOCAL   DESTRATIFICATION   SYSTEM   FOR 
MARK  TWAIN  LAKE, 

Army  Engineer  Waterways  Experiment  Station, 

Vicksburg,  MS. 

For  primary  bibliographic   entry  see   Field  5G. 

W88-01341 


LAKE  ALLATOONA  -  AN  EARLY  EXPERI- 
ENCE IN  DESTRATTFICATION  REVISITED, 

Corps  of  Engineers,  Mobile,  AL.  Mobile  District 
For  primary  bibliographic  entry  see  Field  5G. 
W88-01342 


PNEUMATIC  DIFFUSERS, 

Bureau  of  Reclamation,  Denver,  CO. 

For  primary  bibliographic   entry  see  Field  5G 

W88-01343 


FISH,  PATHOGENS  AND  ENVIRONMENT  IN 
EUROPEAN  POLYCULTURE. 

For  primary  bibliographic  entry  see  Field  5C 
W88-01494 


TRANSAMINASE  ENZYME  ACTIVITY  OF  CY- 
PRINID  FISH  DEPENDING  ON  ENVIRON- 
MENTAL FACTORS  AND  BACTERIAL  rNFEC 
HON, 

Fisheries  Research  Inst.,  Szarvas  (Hungary). 
For  primary  bibliographic  entry  see  Field  5C. 
W88-01496 

HISTOPATHOLOGICAL  DIFFERENTIAL  DI 
AGNOSIS  OF  GILL  CHANGES  WITH  SPECIAI 
REGARD  TO  GILL  NECROSIS, 

Orszagos     Allategeszsegugyi     Intezet,     Budapesi 

(Hungary). 

E.  Kovacs-Gayer. 

IN:  Fish,  Pathogens  and  Environment  in  Europeai 

Polyculture.  Symposia  Biologica  Hungarica,  Vol 

23.  Akademiai  Kiado,  Budapest,  Hungary.  1984. 1 

219-229,  10  fig,  17ref. 

Descriptors:  'Fish  pathology,  'Gills,  'Toxicity 
'Ammonia,  'Water  pollution  effects,  Pesticides 
Heavy  metals,  Histology,  Fish  parasites,  Fish  dis 
eases,  Toxicity,  Bacteria,  Fish  toxins,  Ecologica 
effects,  Environmental  effects,  Morbidity. 

The  results  of  histological  examinations  in  197' 
and  1980  on  gill  necrosis  are  summarized.  In  thi 
pathogenesis  of  gill  necrosis,  acute  and  chronn 
inflammatory  stages  were  established  that  may  de 
velop  into  diffuse  necrosis.  By  histological  exami 
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tion,  data  were  gained  for  differential  diagnosis 
gill  necrosis  of  carp.  It  was  stated  that  histopath- 
»gy  is  important  in  the  diagnosis  of  the  disease, 
lecially  at  early  stages,  but  the  fact  must  also  be 
isidered  that  anoxia,  ammonia  toxicosis  and  the 
ect  of  pesticides,  and  heavy  metal  ions  can  also 
the  cause  of  acute  inflammation  in  the  gill, 
thology  of  the  disease  is  often  aggravated  by 
•asites  and  bacteria  such  as  Flexibacter  spp.  (See 
3  W88-01494)  (Author's  abstract) 
18-01498 


Erosion  and  Sedimentation 


TTERNS  OF  SEDIMENTATION  AT 
GRAY  LAKE,  ARKANSAS, 

ny  Engineer  Waterways  Experiment  Station, 
:ksburg,  MS.  Environmental  Lab. 
F.  James,  and  R.  H.  Kennedy. 
Proceedings  of  the  DeGray  Lake  Symposium, 
:hnical    Report    E-87-4,    March     1987.    Final 
sort,  p  461-501,  18  fig,  3  tab,  22  ref. 

icriptors:  'Limnology,  *Sedimentation, 
:Gray  Lake,  'Arkansas,  "Reservoirs,  Seasonal 
iation.  Vertical  distribution,  Longitudinal  distri- 
ion,  Deposition,  Stratification,  Carbon  radioiso- 
5S,  Thermocline,  Algae,  Sediment  load,  Lake 
ments. 

sonal,  longitudinal,  and  vertical  patterns  in  dep- 
ion,  measured  with  sedimentation  traps,  were 
itified  at  DeGray  Lake,  a  large  U.S.  Army 
ps  of  Engineers  impoundment.  During  winter 

spring,  high  river  loads  associated  with  storm 
its  caused  pronounced  longitudinal  gradients  in 
er  quality  and  deposition.  The  headwater 
on  acted  as  a  nutrient  sink  during  these  periods, 
;riencing  the  greatest  deposition  rates.  During 
summer  stratified  months,  river  nutrient  loads 
e  minimal  and  material  deposition  decreased 
itantially.  Marked  longitudinal  gradients  in  C- 
iroductivity  in  summer  were  apparently  related 
he  release  of  nutrients  stored  in  headwater 
ments  during  spring.  Deepening  of  the  thermo- 
:  and  the  occurrence  of -algal  blooms  led  to 
ssition  increases  in  the  headwater  region  in  late 
mer.  In  general,  the  deposition  of  material 
I  in  the  headwater  region  effectively  reduced 
iculate   loading   to   down-reservoir   locations. 

storage  of  these  materials  in  the  headwater 
ments  had  implications  for  detrital  dynamics 

nutrient  cycles  along  the  lake's  longitudinal 

(See  also  W88-01056)  (Author's  abstract) 
1-01075 


)SS  EROSION  RATES,  SEDIMENT 
LDS,  AND  NUTRIENT  YIELDS  FOR  LAKE 
E  TRIBUTARIES:  EXPLICATIONS  FOR 
iGETING, 

lelberg  Coll.,  Tiffin,  OH.  Water  Quality  Lab. 
primary  bibliographic  entry  see  Field  5B 
-01129 


>BLEMS  AND  PROGRESS  IN  URBAN 
L  EROSION  AND  SEDIMENTATION  CON- 
>L:  A  BICOUNTY  PERSPECTD/E, 

:  County  Dept.  of  Planning,  Zoning  and  Envi- 

lental  Quality,  Waukegan,  IL. 

primary  bibliographic  entry  see  Field  6E 

-01140 


[NOIS  AGRICULTURAL  SOIL  EROSION 
'TROL  STANDARDS:  A  USEFUL  TOOL 
:  NONPOINT  SOURCE  POLLUTION  CON- 

ciation  of  Illinois  Soil  and  Water  Conserva- 
Distncts,  Springfield, 
primary   bibliographic   entry   see   Field   5G. 


JCULTURAL  NONPOINT  SOURCE  POL- 
ION  FN  THE  MIDWEST, 

)isUniv.,  Urbana.  Coll.  of  Agriculture, 
primary  bibliographic  entry  see  Field  5B. 
■Ul 181 


CONSERVATION  SERVICE  HELD  OFFICE 
PROGRAM  DELIVERY  BY  HYDROLOGIC 
AREAS, 

Soil  Conservation  Service,  Champaign,  IL. 
For  primary  bibliographic  entry  see  Field  3F 
W88-01184 


CHANNEL  DEVELOPMENT  IN  THE  LOWER 
REACH  OF  THE  RED  RTVER, 

Army  Engineer  Waterways  Experiment  Station, 

Vicksburg,  MS.  Hydraulics  Lab. 

For  primary  bibliographic  entry  see  Field  8B 

W88-01187 


WESTEX   REVISITED:   PREDICTED   VERSUS 
OBSERVED  RESERVOIR  TURBIDITY, 

Army  Engineer  District,  Portland,  OR. 

For   primary   bibliographic   entry   see   Field   5G. 


2K.  Chemical  Processes 


ENVIRONMENTAL  TRANSPORT, 

Midwest  Research  Inst.,  Kansas  City,  MO. 
For  primary  bibliographic  entry  see  Field  5B 
W88-01200 


GAS    PHASE   AND   PRECIPITATION   ACIDI- 
TIES IN  THE  COLORADO  MOUNTAINS, 

Colorado  Coll.,  Colorado  Springs. 

For  primary  bibliographic  entry  see  Field  5B. 

W88-01274 


SPATIAL  AND  TEMPORAL  TRENDS  IN  THE 
CHEMISTRY  OF  ATMOSPHERIC  DEPOSI- 
TION IN  NEW  ENGLAND, 

Maine  Univ.  at  Orono.  Dept.  of  Geological  Sci- 
ences. 

For  primary  bibliographic  entry  see  Field  5B 
W88-01275 


W88-01115 


RAPID  FLUCTUATIONS  IN  STREAMFLOW 
PH  AND  ASSOCIATED  WATER  QUALITY  PA- 
RAMETERS DURING  A  STORMFLOW 
EVENT, 

Northeastern  Forest  Experiment  Station,  Universi- 
ty Park,  PA. 

For  primary  bibliographic  entry  see  Field  5B. 
W88-01276 


KINETICS  MODEL  AND  SIMULATION  OF 
CONCENTRATION  VARIATIONS  OF  SPECIES 
OF  POLYCHLORINATED  BIPHENYLS  IN- 
VOLVED IN  PHOTOCHEMICAL  TRANSFOR- 
MATION, 

Tennessee  Univ.,  Knoxville.  Dept.  of  Engineering 
Science  and  Mechanics. 
For  primary  bibliographic  entry  see  Field  5B. 
W88-01310 


2L.  Estuaries 


URBAN  RUNOFF  POLLUTANT  FNPUTS  TO 
NARRAGANSETT  BAY:  COMPARISON  TO 
POINT  SOURCES, 

Rhode   Island   Dept.   of  Environmental   Manage- 
ment, Providence.  Narragansett  Bay  Project. 
For  primary  bibliographic  entry  see  Field  5B. 
W88-01112 


INFLUENCE  OF  NPS  POLLUTION  IN  FLORI- 
DA ESTUARIES:  A  CASE  STUDY, 

Florida  State  Dept.  of  Environmental  Regulation, 

Tallahassee. 

For  primary  bibliographic  entry  see  Field  5B. 

W88-01114 


NONPOINT  SOURCE  POLLUTION  CONTROL 
IN  SMALL  BAYS  OF  PUGET  SOUND, 

Washington    Dept.    of  Ecology,    Olympia,    WA. 

Shorelands  Div. 

For   primary   bibliographic   entry   see   Field   5G. 


SISTER  CHROMATID  EXCHANGE  IN 
MARINE  POLYCHAETES  EXPOSED  TO 
BLACK  ROCK  HARBOR  SEDIMENT, 

Environmental  Research  Lab.,  Narragansett,  RI. 
For  primary  bibliographic  entry  see  Field  5C. 
W88-01195 


ENVIRONMENTAL  CHANGES  IN  THE 
BLACK  SEA  ESTUARINE  REGIONS, 

Connecticut  Univ.,  Groton.  Marine  Sciences  Inst. 
D.  Tolmazin. 

IN:  International  Symposium  on  Hydrometeoro- 
logy,  June  13-17,  1982,  Denver,  Colorado.  Ameri- 
can Water  Resources  Association,  1983.  p  283-286, 
1  fig,  2  tab,  14  ref. 

Descriptors:  'Hydrometeorology,  *Environmental 
effects,  *Black  Sea,  'Environmental  impact,  'Res- 
ervoir operation,  'Estuaries,  Water  storage,  Reser- 
voirs, Fisheries,  Irrigation,  Water  exchange,  Hy- 
poxia, Benthic  fauna. 

Retention  of  river  water  in  huge  storage  lakes  built 
on  the  rivers  entering  the  Black  Sea  has  severely 
affected  the  hydrology  and  chemistry  of  the  estua- 
rine  regions  (the  Northwestern  Black  Sea  and 
Azov  Sea)  and  have  caused  a  substantial  decline  in 
fisheries.  The  introduction  of  large  scale  irrigation 
programs  has  contributed  to  further  deterioration 
of  ecological  conditions  (hypoxia  and  mass  mortal- 
ity of  benthic  forms).  Several  proposed  rehabilita- 
tion schemes  included  use  of  special  structures  to 
reduce  water  exchange  between  the  estuaries  from 
the  sea  by  dams,  and  interbasin  water  transfer  from 
the  lower  reaches  of  the  Danube  River.  However, 
the  Soviet  leadership  has  not  yet  committed  itself 
to  any  remedial  measures.  (See  also  W88-01203) 
(Author's  abstract) 
W88-01247 


INFLUENCES  OF  WEATHER  PATTERNS  ON 
WETLAND  FLOODINGS, 

Louisiana  State  Univ.,  Baton  Rouge.  Dept.  of 
Marine  Science. 

F.  C.  Wang,  and  P.  D.  Scarlatos. 
IN:  International  Symposium  on  Hydrometeoro- 
logy,  June  13-17,  1982,  Denver,  Colorado.  Ameri- 
can Water  Resources  Association,  1983.  p  373-379, 
5  fig,  1  tab,  1 1  ref. 

Descriptors:  'Hydrometeorology,  'Weather  pat- 
terns, 'Wetlands,  'Floods,  'Louisiana,  'Atchafa- 
laya  River,  Gulf  of  Mexico,  Levees,  Coastal 
marshes,  Winds,  Precipitation,  Marshes,  Bayous, 
Swamps. 

The  coastal  wetland  of  Louisiana  is  a  depressional 
watershed  characterized  by  large  areas  of  swamps 
and  marshes  and  slow  natural  drainage  through 
bayous  and  channels.  Elevations  are  low,  generally 
ranging  from  a  maximum  of  about  30  ft  on  natural 
levee  terrain  to  sea  level  shoreward  into  coastal 
marshes.  The  climatic  data  of  coastal  Louisiana 
have  been  analyzed  and  grouped  into  eight  weath- 
er types.  The  synoptic  classes  are  related  directly 
to  variations  in  selected  environmental  parameters, 
thereby  providing  a  framework  for  assessing  cli- 
mate's contribution  to  the  functioning  of  a  natural 
system.  Western  Terrebonne  Parish,  Louisiana,  an 
extensive  marsh  floodplain,  is  located  at  the  east  of 
Atchafalaya  Bay.  A  levee  was  constructed  to  limit 
flooding  in  the  area  east  of  the  floodway.  The  area 
is  subject  not  only  to  backwater  flooding  from  the 
Lower  Atchafalaya  River,  but  also  to  tidal  flood- 
ing from  the  Gulf  and  headwater  flooding  from 
local  rainfall.  The  relationships  between  weather 
patterns  and  wetland  floodings  were  examined  as 
related  to  water  levels,  velocities,  and  stage  char- 
acteristics of  floodplain.  The  following  conclusions 
are  drawn:  (1)  Southerly  winds,  higher  river  dis- 
charges, and  high  tidal  ranges  cause  a  rise  in  the 
water  stages  of  marshes  and  swamps;  (2)  Under  the 
same  climatic  conditions,  the  water  stages  are 
higher  in  the  swamps  than  in  the  marshes;  (3)  The 
greater  oscillatory  behavior  of  the  marshes  shows 
that  tides  influence  marshes  more  than  swamps;  (4) 
Bayous  adjacent  to  the  bay  have  predominantly 
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tidally  induced  currents,  while  bayous  further 
inland  are  less  affected  by  tides;  (5)  Flooding  is 
more  predominant  in  inland  bayous  and  their  adja- 
cent wetland  than  over  areas  close  to  the  bay;  and 
(6)  Winds  seem  to  have  less  effect  on  the  bayou 
currents  than  on  the  marsh  and  swamp  water 
stages.  (See  also  W88-01203)  (Lantz-PTT) 
W88-01263 

3.  WATER  SUPPLY 
AUGMENTATION 
AND  CONSERVATION 

3A.  Saline  Water  Conversion 


REVERSE      OSMOSIS       TREATMENT       OF 
DRINKING  WATER, 

Tennessee  Technological  Univ.,  Cookeville. 
For  primary  bibliographic  entry  see  Field  5F. 
W88-01493 


3B.  Water  Yield  Improvement 


EXPERIMENTAL  WATER  SUPPLY  FORE- 
CASTS BASED  ON  SEASONAL  PRECIPITA- 
TION FORECASTS, 

California  State  Dept.  of  Water  Resources,  Sacra- 
mento. 

R.  H.  Zettlemoyer. 

IN:  International  Symposium  on  Hydrometeoro- 
logy,  June  13-17,  1982,  Denver,  Colorado.  Ameri- 
can Water  Resources  Association,  1983.  p  235-239, 
5  fig,  3  ref. 

Descriptors:  *Hydrometeorology,  *Water  supply, 
♦Forecasting,  *Water  yield,  "Precipitation,  ♦Sea- 
sonal variation,  ♦California,  Runoff,  Data  evalua- 
tion. 

In  California,  a  water  supply  forecast  made  early 
in  the  water  year  will,  by  necessity,  have  a  broad 
probability  range  associated  with  the  forecast.  This 
wide  range  is  a  result  of  the  uncertainty  of  future 
precipitation  at  the  time  of  the  forecast.  Operation- 
al water  supply  forecasts  have  always  utilized  his- 
toric precipitation  data  as  input  to  estimate  the 
possible  range  of  future  runoff.  With  the  advent  of 
seasonal  precipitation  forecasts,  there  could  be  an 
opportunity  to  reduce  the  uncertainty  of  future 
runoff  by  incorporating  demonstrated  seasonal 
skills  into  a  water  supply  forecasting  procedure. 
The  California  Department  of  Water  Resources 
has  been  cooperating  with  the  Scripps  Institution 
of  Oceanography  for  several  years  in  an  effort  to 
evaluate  a  seasonal  precipitation  forecasts.  Utiliz- 
ing data  provided  by  Scripps,  techniques  were 
developed  to  prepare  water  supply  forecasts  based 
on  the  winter  outlook  available  each  December  1. 
Hindcasts  have  been  made  for  the  last  five  winters 
and  results  show  that  reductions  in  probability 
ranges  may  be  possible.  (See  also  W88-01203)  (Au- 
thor's abstract) 
W88-01240 


EVALUATION  OF  OPERATIONAL  CLOUD 
SEEDING  PROJECTS, 

Illinois  State  Water  Survey  Div.,  Champaign.  Me- 
teorology Section. 
C.  F.  Hsu,  and  S.  A.  Changnon. 
IN:  International  Symposium  on  Hydrometeoro- 
logy,  June  13-17,  1982,  Denver,  Colorado.  Ameri- 
can Water  Resources  Association,  1983.  p  383-387, 
3  fig,  20  ref.  NSF  Grant  Nos.  ATM  79-05007  and 
ATM  81-07027. 

Descriptors:  ♦Hydrometeorology,  ♦Water  yield 
forecasting,  ♦Cloud  seeding,  ♦Weather  modifica- 
tion, ♦Simulation  analysis,  Evaluations,  Precipita- 
tion, Rainfall 

There  is  a  growing  demand  to  'properly'  perform 
statistical-physical  evaluations  of  operational 
weather  modification  projects.  Controversies  gen- 
crated  by  reanalyses  of  the  past  operational 
projects  have  been  increasing.  Useful  evaluations 
can  be  accomplished  with  'careful'  target-control 
analyses  (temporal  and  spatial).  Extensive  simula- 


tion studies  have  been  performed  to  investigate  the 
statistical  powers  of  a  collection  of  evaluation 
techniques  for  various  modification  scenarios,  and 
high  power  technique  for  each  scenario  has  been 
identified.  A  few  past  operational  projects  also 
have  been  evaluated  to  test  the  more  powerful 
techniques  found  in  the  simulation  studies.  Key 
issues  affecting  statistical  evaluations  have  been 
identified  and  innovative  methods  to  obtain  scien- 
tific information  (from  operational  projects)  con- 
cerning the  seeding  effects  also  have  been  investi- 
gated. (See  also  W88-01203)  (Author's  abstract) 
W88-01264 


FEDERAL/STATE  COOPERATIVE  WEATHER 
MODIFICATION  PROGRAM, 

National  Oceanic  and  Atmospheric  Administra- 
tion, Boulder,  CO.  Weather  Modification  Program 
Office. 

M.  C.  Williams. 

IN:  International  Symposium  on  Hydrometeoro- 
logy, June  13-17,  1982,  Denver,  Colorado.  Ameri- 
can Water  Resources  Association,  1983.  p  389-392, 
7  ref. 

Descriptors:  ♦Hydrometeorology,  ♦Weather  modi- 
fication, ♦Interagency  cooperation,  ♦Governmen- 
tal interrelations,  ♦North  Dakota,  ♦Utah,  Precipita- 
tion, Federal  jurisdiction,  State  jurisdiction,  Snow- 
pack,  Water  supply  development. 

In  1980  NOAA  initiated  a  federally  sponsored 
program  of  research  in  weather  modification  in 
cooperation  with  two  state  sponsored  operation 
programs.  The  general  purpose  of  this  research 
was  to  investigate  the  means  for  evaluation  of 
large,  continuous  operational  programs,  and  re- 
sponded to  both  expressed  needs  by  state  groups 
and  recommendations  of  scientific  study  groups. 
The  operational  programs  selected  were  sponsored 
by  the  states  of  North  Dakota  and  Utah  and  repre- 
sent modification  attempts  for  summer  convective 
precipitation  augmentation,  and  winter  snowpack 
augmentation.  The  approach  to  the  program  in- 
volved extensive  design  activities  utilizing  contrac- 
tually obtained  expertise  for  a  broad  sector  of  the 
field.  The  design  activities  were  followed  by  field 
investigations  in  1980  and  1981.  Specific  goals  in 
the  early  stages  of  the  program  focused  on  defini- 
tion of  modification  potentials  and  verification  of 
appropriate  hypotheses.  Preliminary  results  are 
available  from  both  of  these  years.  Renewed  fund- 
ing support  for  activities  in  the  two  states  provides 
the  basis  for  continuation  in  1982.  This  program 
provides  an  example  of  cost-effective  research 
achieved  by  cooperative  efforts  with  on-going  op- 
erations in  a  technical  area  with  potential  for  en- 
hancing water  supply.  (See  also  W88-01203)  (Au- 
thor's abstract) 
W88-01265 


CLIMATOLOGICAL  BACKGROUND  STUDIES 
FOR  OPERATIONAL  WEATHER  MODIFICA- 
TION, 

Oklahoma  Climatological  Survey,  Norman. 
A.  Eddy. 

IN:  International  Symposium  on  Hydrometeoro- 
logy, June  13-17,  1982,  Denver,  Colorado.  Ameri- 
can Water  Resources  Association,  1983.  p  393-399, 
5  fig,  4  tab,  4  ref.  BUREC  Contract  No.  0-07-81- 
V0144. 

Descriptors:  ♦Hydrometeorology,  ♦Precipitation 
forecasting,  ♦Water  yield  forcasting,  ♦Model  stud- 
ies, ♦Weather  modification,  ♦Climatology,  ♦Cloud 
seeding,  ♦Remote  sensing,  ♦Precipitation,  Rainfall, 
Radar,   Runoff,   Soil   water,   Data   interpretation. 

An  effective  weather  modification  program  re- 
quires information  concerning  the  space-time  dis- 
tributions of  seeding  opportunities  in  the  area  of 
interest.  The  successful  evaluation  of  such  pro- 
grams also  requires  information  concerning  the 
expected  values  of  rainfall  characteristics.  The 
Oklahoma  Climatological  Survey  is  producing 
such  information  using:  (a)  Manually  Digitized 
Radar  data  to  infer  cloud  climatologies  as  a  func- 
tion of  time  of  day  and  week  of  the  year;  (b)  Daily 
COOP  data  sets  with  a  space  resolution  of  about 
270  sq  mi/station  to  infer  surface  rainfall,  runoff, 
and  soil  moisture  distribution  characteristics,  and 


(c)  Rawinsonde  data  transformed  by  the  Hirsch 
one-dimensional  Great  Plains  Cloud  model  to  infer 
the  climatology  of  atmospheric  structure.  With 
these  climatologies  in  hand,  one  can  assess  the 
time,  place  and  frequency  of  occurrence  of  seeding 
opportunities  under  stated  physical  hypotheses 
concerning  precipitation  enhancement  (or  reduc- 
tion); furthermore,  the  time  required  to  obtain  a 
data  sample  adequate  to  evaluate  the  project  for 
given  statistical  hypotheses  can  be  estimated.  The 
marginal  value  of  additional  observation  systems 
can  also  be  estimated.  (See  also  W88-01203)  (Au- 
thor's abstract) 
W88-01266 


EFFECTS  OF  WEATHER  MODIFICATION  ON 
WATER  SUPPLY  FROM  RESERVOIRS  IN 
UTAH, 

Law  Engineering  Testing  Co.,  Englewood,  CO. 
D.  S.  Bowles,  and  M.  Frantz. 
IN:  International  Symposium  on  Hydrometeoro- 
logy, June  13-17,  1982,  Denver,  Colorado.  Ameri- 
can Water  Resources  Association,  1983.  p  401-408, 
1  fig,  4  tab,  4  ref. 

Descriptors:  ♦Hydrometeorology,  ♦Water  yield 
forecasting,  ♦Hydrograph  analysis,  ♦Drought, 
♦Weather  modification,  ♦Reservoirs,  ♦Utah, 
♦Water  supply,  Water  supply  development,  Cloud 
seeding,  Hydrographs,  Reservoir  storage,  Reser- 
voir evaporation,  Cost-benefit  analysis. 

As  part  of  Southwest  Drought  Research  Program, 
the  effects  of  a  proposed  standby  cloud  seeding 
program  on  water  supply  from  reservoirs  in  Utah 
were  estimated.  Reservoir  inflows  for  four  systems 
of  reservoirs  were  estimated  using  a  procedure 
based  on  the  National  Weather  Service  (NWS) 
water  supply  forecasting  procedures.  Typically, 
these  procedures  comprise  a  multiple  regression  of 
seasonal  runoff  volume  on  rainfall,  snowwater 
equivalent,  and  runoff  in  the  previous  year.  It  was 
necessary  to  adapt  the  basic  NWS  procedure  to 
improve  its  applicability  for  predicting  reservoir 
inflows  in  drought  years.  Daily  hydrographs  of 
reservoir  inflow  were  obtained  by  backrouting  re- 
corded outflow  hydrographs  through  reservoirs 
using  records  of  reservoir  contents  and  evapora- 
tion estimates.  At  reservoirs  where  outflows  are 
not  recorded,  inflow  hydrographs  were  developed 
using  hydrograph  transfer  techniques.  Reservoir 
inflow  volumes  and  hydrographs  were  obtained 
for  two  standby  cloud  seeding  designs  for  the 
drought  years  of  1934  and  1977.  With  the  help  of 
river  commissioners  and  other  knowledgeable  indi- 
viduals, the  ownership  of  increases  in  water  supply 
from  each  reservoir  was  determined  according  to 
the  water  rights  system.  This  information  was  uti- 
lized as  the  basis  for  a  benefit/cost  evaluation  of 
alternative  proposed  standby  cloud  seeding  de- 
signs. Both  the  procedures  for  estimating  water 
supply  under  various  cloud  seeding  designs,  and 
the  results  in  terms  of  estimates  of  water  supply 
increases  and  ownership  of  these  increases  are  de- 
scribed. (See  also  W88-01203)  (Author's  abstract) 
W88-01267 


ECONOMIC  VIABILITY  OF  WEATHER 
MODIFICATION  WATER  PROJECTS, 

Bureau  of  Reclamation,  Washington,  DC.  Atmos- 
pheric Resources  Management. 
L.  Moore. 

IN:  International  Symposium  on  Hydrometeoro- 
logy, June  13-17,  1982,  Denver,  Colorado.  Ameri- 
can Water  Resources  Association,  1983.  p  409-413, 
2  fig,  6  ref. 

Descriptors:  ♦Hydrometeorology,  ♦Economic  as- 
pects, ♦Weather  modification,  ♦Economic  evalua- 
tions, ♦Water  supply  development,  ♦Colorado 
River,  Cost-benefit  analysis,  Cloud  seeding,  Costs, 
Feasibility  studies. 

Weather  modification  demonstration  and  oper- 
ational development  programs  can  provide  eco- 
nomically viable  water  projects  for  the  1980's. 
Despite  the  recent  high  interest  rates  and  austere 
fiscal  policy,  weather  modification  programs  are 
becoming  more  attractive  because  of  their  high 
projected  benefit-to-cost  ratios  and  comparatively 
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ill  capital  costs.  While  more  conventional  water 
jects  are  receiving  increasing  scrutiny  and  criti- 
n  on  cost  recovery,  applied  cloud  seeding 
jects  offer  prompt  payback  periods  even  if  in- 
st  is  computed  at  the  current  prime  rate.  Dem- 
tration  of  operational  weather  modification 
iniques,  as  in  the  Bureau  of  Reclamation's  pro- 
ed  Colorado  River  Augmentation  Demonstra- 
i  Program,  offers  a  variety  of  substantial  bene- 
through  enhancing  the  effectiveness  of  existing 
er  projects.  This  program  to  confirm  and  dem- 
trate  the  capability  of  cloud  seeding  to  increase 

flow  of  the  Colorado  River  is  expected  to 
Wish  a  technology  with  a  benefit-to-cost  ratio 
:1  to  10:1.  By  producing  an  annual  average  of 
million  acre-ft  (MAF)  in  the  Colorado  River 
in  and  0.5  MAF  in  adjacent  basins,  operational 
ther  modification  could  generate  an  additional 

million  in  additional  hydropower,  create  $41 
ion  benefits  in  salinity  reduction,  and  $39  mil- 

in  new  water  supplies.  An  integral  part  of  this 
/ell  as  any  other  weather  modification  demon- 
tion  program  is  a  continuing  economic  feasibili- 
issessment  to  provide  updated  projections  of 
5ram  viability.  This  continuing  assessment  must 
)  the  program  objectives  focused  on  the  goal  of 
nented  water  supplies  while  continually  evalu- 
l  the  probable  environment  for  the  technology 
g  demonstrated.  Essentially  this  feasibility  as- 
nent  will  be  a  high-level  management  tool  to 
cus  or  even  suspend  the  program  should  the 
ected  benefits  begin  to  fade  in  view  of  new 
.  (See  also  W88-01203)  (Author's  abstract) 
t-01268 


TE  PERSPECTIVE  ON  WEATHER  MODI- 
fVTION  ACTIVITIES, 

>rado   Dept.   of  Natural   Resources,   Denver. 

ther  Modification  Program. 

.  Welles. 

International  Symposium  on  Hydrometeoro- 

,  June  13-17,  1982,  Denver,  Colorado.  Ameri- 

Water  Resources  Association,  1983.  p  415-417. 

aiptors:  *Hydrometeorology,  *Weather  modi- 
ion,  'State  jurisdiction,  'Regulations,  'Colora- 
Snowpack,  Water  supply  development,  Cloud 
ing,  Social  aspects,  Economic  aspects,  Costs. 

llatory  provisions,  controversies  surrounding 
use  of  weather  modification  and  significant 
nces  obtainable  from  broad  communication, 
ang  the  experiences  of  Colorado  State  govern- 
:  are  discussed.  The  Colorado  mountains  pro- 
appropriate  topography  for  winter  snowpack 
lentation.  Interest  in  use  of  the  technology  is 
lerated  by  commercial  projects  funded  by 
;ation  and  water  users  and  a  major  demonstra- 
project  proposed  by  the  Bureau  of  Reclama- 
Scientific  and  human  dimension  questions 
d  by  the  public  and  important  to  regulatory 
cies  include  quantification  of  snowpack  in- 
ies,  downwind  effects,  and  long  range  envi- 
lental  consequences.  Until  understanding  of 
)hysical  cloud  processes  is  more  precise  from 
es  now  possible  with  advanced  weather-meas- 
!  equipment,  the  social  and  economic  costs  of 
her  modification  can  be  addressed  by  analyz- 
he  differences  in  expenses  between  light  and 
ier  nonaugmented  snowstorms.  Research  and 
nued  development  of  the  technology  can  be 
uraged  by  combining  regulation  and  discus- 
of  controversial  concerns  with  a  wide  variety 
terest  groups.  (See  also  W88-01203)  (Author's 
act) 
■01269 


ULTS    OF   THE    SHAKEDOWN    SEASON 
THE  FIRST  PRECIPITATION  AUGMEN- 
lON  EXPERIMENT  OF  THE  SIERRA  CO- 
RATTVE  PILOT  PROJECT, 

rtian  Heritage  Coll.,  El  Cajon,  CA. 

ardiman. 

International  Symposium  on  Hydrometeoro- 

June  13-17,  1982,  Denver,  Colorado.  Ameri- 
Vater  Resources  Association,  1983.  p  419-422, 

2  tab,  5  ref. 

riptors:  'Hydrometeorology,  *Precipitation, 
Jther  modification,  *Sierra  Cooperative  Pilot 
:ct.  Water  supply  development,  Cloud  seed- 
>ierra  Nevada  Mountains,  Snowpack. 


The  Sierra  Cooperative  Pilot  Project  (SCPP)  con- 
ducted a  shakedown  of  an  exploratory  precipita- 
tion augmentation  experiment  in  the  winter  of 
1981-82.  Equipment  and  procedures  were  tested 
for  suitability  in  the  experiment.  Dry  ice  was  re- 
leased from  an  aircraft  in  post-frontal  convection 
over  the  central  Sierra  Nevada.  Seeding  was  con- 
ducted o<  three-hour  time  blocks  along  20-mile 
legs  parallel  to  the  mountain.  Seeding  effects  were 
observed  by  aircraft,  radar,  and  precipitation 
gages.  Results  of  the  shakedown  season  are  de- 
scribed in  terms  of  the  seeding  responses  observed, 
the  procedures  developed,  and  the  equipment  uti- 
lized in  the  experiment.  The  modified  experimental 
design,  to  be  implemented  in  the  winter  of  1982-83, 
is  described  with  estimates  of  the  expected  seeding 
effects.  (See  also  W88-01203)  (Author's  abstract) 
W88-01270 


COUNTER-SEEDING  AND  HOW  TO  AVOID 
IT, 

C.  J.  Todd,  and  W.  E.  Howell. 
IN:  International  Symposium  on  Hydrometeoro- 
logy,  June  13-17,  1982,  Denver,  Colorado.  Ameri- 
can Water  Resources  Association,  1983.  p  423-425, 
5  ref. 

Descriptors:  *Hydrometeorology,  ♦Counter-seed- 
ing, *Cloud  physics,  *Cloud  seeding,  Weather 
modification,  Cloud  water,  Ice,  Water  supply  de- 
velopment, Snow. 

If  clouds  are  overseeded,  the  intention  of  increas- 
ing the  precipitation  may  be  defeated  and  de- 
creases may  result.  The  hypothesis  is  put  forward 
that  ice-phase  overseeding  may  convert  super- 
cooled cloudwater  into  ice  particles  that  cannot  be 
collected  by  precipitation  embryos.  In  summer  cu- 
mulus, overseeding  may  freeze  drizzle  drops  into 
ice  pellets  that  bounce  away  from  collisions  with 
embryos.  In  water  clouds,  overseeding  may  wipe 
out  the  supercooled  water  that  is  necessary  for 
maintaining  the  high  vapor  pressure  essential  for 
sticky  collisions  among  ice  crystals,  thus  prevent- 
ing them  from  growing  into  snowflakes  large 
enough  to  fall  to  the  ground.  The  new  generation 
of  airborne  cloud-physics  instruments  is  looked  to 
for  measurements  by  which  this  hypothesis  may  be 
tested.  (See  also  W88-01203)  (Author's  abstract) 
W88-01271 


3C.  Use  Of  Water  Of  Impaired 
Quality 


AGRICULTURE  EXPANSION  PLANNING:  IN- 
CORPORATING WATER  REUSE, 

Massachusetts  Inst,  of  Tech.,  Cambridge.  Ralph  M. 
Parsons  Lab. 

M.  N.  Allam,  and  D.  H.  Marks. 
IN:  International  Symposium  on  Hydrometeoro- 
logy,  June  13-17,  1982,  Denver,  Colorado.  Ameri- 
can Water  Resources  Association,  1983.  p  309-313, 
3  fig,  14  ref. 

Descriptors:  *Hydrometeorology,  *Water  yield 
forecasting,  *Water  resource  planning,  'Agricul- 
ture, 'Water  reuse,  'Irrigation  practices,  'Egypt, 
'Nile  River,  Saline  water,  Mathematical  studies, 
Cultivated  lands. 

A  mathematical  model  has  been  built  to  guide 
decisions  required  for  agricultural  expansion  plan- 
ning. Of  particular  interest  is  the  case  when  some 
or  all  of  the  irrigation  sources  available  have  saline 
water.  These  decisions  generally  are  quantities  and 
locations  of  all  resource  inputs,  mixing  ratio  be- 
tween different  waters,  if  mixing  is  possible,  irriga- 
tion network  design,  required  enlargement  in  exist- 
ing irrigation  system,  and  crop  pattern  distribution 
in  the  new  lands.  These  decisions  are  based  on  the 
maximum  net  benefit  criteria  and  are  carried  out  in 
a  mathematical  optimization  framework.  A  com- 
prehensive study  of  the  use  of  this  model  in  a  large 
scale  planning  problem  has  been  done.  This  case  is 
based  upon  the  proposed  agricultural  expansion  in 
the  Nile  Delta  and  the  Sinai  in  Egypt.  The  avail- 
able irrigation  sources  in  these  regions  are  fresh 
and  saline  waters  from  the  River  Nile,  and  from 
the  drains  of  the  existing  cultivated  lands,  respec- 
tively. Different  alternative  schemes  for  irrigating 


the  new  lands  have  been  obtained.  An  economic 
approach  for  enabling  the  decision  makers  to  an 
lyze  the  different  alternatives  it  presented.   (St. 
also  W88-01203)  (Author's  abstract) 
W88-01252 


3E.  Conservation  In  Industry 


CASE  HISTORY  -  MINIMIZATION  OF  ONCE- 
THROUGH  COOLING  WATER  USE  AND  DIS- 
CHARGE FROM  BATCH  FERMENTOR  COOL- 
ING, 

Upjohn  Co.,  Kalamazoo,  MI. 
H.  C.  Molise. 

IN:  Proceedings  of  the  39th  Industrial  Waste  Con- 
ference, May  8-10,  1984,  Purdue  University,  West 
Lafayette,  Indiana.  Butterworth  Publishers, 
Boston.  1985.  p  901-906,  2  fig,  1  tab,  4  ref. 

Descriptors:  'Water  reuse,  'Case  studies,  'Cooling 
water,  'Fermentation,  'Water  conservation, 
Wastewater  treatment,  Waste  disposal,  Pharmaceu- 
tical industry,  Industrial  water,  Water  supply. 

The  Upjohn  Company  Portage  Road  Plant  synthe- 
sizes pharmaceutical  products  by  fermentation  and 
chemical  processes.  The  Plant  also  formulates  and 
packages  pharmaceutical  products  and  is  the  site  of 
the  company's  corporate  headquarters.  The  Plant 
water  distribution  system  is  supplied  by  company 
owned  wells.  The  largest  use  of  water  at  the  Plant 
is  noncontact  cooling.  Water  is  used  in  a  series  of 
multiple  applications,  where  feasible,  before  dis- 
charging. A  water  conservation  study  was  initiated 
to:  (1)  reduce  the  volume  of  groundwater  used;  (2) 
reduce  future  capital  investment  in  new  wells  and 
water  storage  facilities;  and  (3)  reduce  the  volume 
of  spent  cooling  water  which  must  be  discharged 
to  local  surface  waters.  Forty  to  fifty  percent  of 
the  well  water  supply  is  used  for  fermentor  cool- 
ing. Thus,  a  major  focus  for  water  conservation 
was  a  study  of  cooling  water  use  in  the  Plant's  36 
largest  fermentors  which  range  in  volume  from 
13,200  to  39,600  gallons  (50,000  to  150,000  liters). 
Antibiotics  and  steroids  are  produced  in  batch 
fermentation  reactions  which  use  once-through 
well  water  for  temperature  control.  There  are  five 
separate  types  of  fermentors  which  vary  in  combi- 
nation of  volume  and  cooling  design.  Cooling  de- 
signs can  be  classified  as  parallel  banks  of  either: 
(1)  internally  mounted  helical  coils  (various  coil 
pipe  diameters  are  used);  (2)  external  half-pipe 
jackets  mounted  on  the  outside  wall  of  the  vessel. 
About  a  dozen  different  fermentation  products  are 
made  in  the  various  fermentors,  each  of  which  has 
a  different  batch  viscosity.  The  fermentation  proc- 
ess uses  cooling  water  for  two  separate  operations. 
(See  also  W88-0O963)  (Lantz-PTT) 
W88-01054 


3F.  Conservation  In  Agriculture 


UTAH    AGRICULTURE    RESOURCE    DEVEL- 
OPMENT LOAN  PROGRAM, 

Utah  Dept.  of  Agriculture,  Salt  Lake  City. 
For  primary  bibliographic  entry  see  Field  6E. 
W88-01098 


CONSERVATION  SERVICE  FIELD  OFFICE 
PROGRAM  DELIVERY  BY  HYDROLOGIC 
AREAS, 

Soil  Conservation  Service,  Champaign,  IL. 
S.  F.  Black. 

IN:  Perspectives  on  Nonpoint  Source  Pollution, 
Proceedings  of  a  National  Conference,  Kansas 
City,  MO.  May  19-22,  1985.  Environmental  Pro- 
tection Agency,  1985.  p  506-507. 

Descriptors:  'Water  conservation,  'Soil  conserva- 
tion, 'Illinois,  'Erosion,  Water  quality,  Economic 
aspects,  Social  aspects,  Watersheds,  Irrigation,  Ag- 
riculture, Resources  management,  Drainage, 
Flooding. 

The  major  resource  concerns  in  Illinois  are  soil 
erosion,  water  quality,  farmland  protection,  land 
use  changes,  water  supply,  flooding,  wildlife  habi- 
tat,  and  socioeconomics.   In   addressing   most   of 
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these  concerns,  the  hydrologic  area  must  be  con- 
sidered. In  addition,  the  hydrologic  area  is  a  major 
factor  in  addressing  other  concerns  such  as  critical 
soils,  mined  land,  drainage,  and  irrigation.  The  Soil 
Conservation  Service  in  Illinois  is  implementing  a 
pilot  program  in  14  counties  and  field  offices  to 
deliver  program  services  by  hydrologic  areas.  This 
system  provides  for  developing  comprehensive  re- 
source plans  for  watershed  areas  within  each 
;ounty,  organization  of  case  files  to  deliver  serv- 
ices by  watershed  groups,  and  reporting  of  all 
accomplishments  by  each  county  hydrologic  unit. 
The  system  operates  within  the  current  county 
boundaries  with  coordination  of  watershed  areas 
across  county  lines  as  applicable.  Resource  plan- 
ning on  hydrologic  areas  provides  the  means  for 
identifying  and  measuring  offsite,  as  well  as  onsite, 
benefits  of  various  conservation  alternatives.  This 
allows  local  decisionmakers  to  consider  and  bal- 
ance the  public  and  private,  or  offsite  and  onsite, 
benefits  of  alternative  strategies  for  addressing 
their  local  resource  concerns.  Resource  plans  pre- 
pared for  hydrologic  areas  will  outline  the  objec- 
tives, goals,  and  actions  established  by  the  local 
people.  Various  agency  programs  will  then  be 
used,  as  applicable,  to  address  or  implement  specif- 
ic parts  of  a  resource  plan.  Delivery  of  service  by 
hydrologic  areas  will  be  expanded  to  all  counties  in 
Illinois  in  the  next  few  years.  (See  also  W88-01083) 
W88-01184 


AGRICULTURAL  LAND  IMPROVEMENT 
AND  WATER  QUALITY  IN  SOUTH  CENTRAL 
MINNESOTA, 

Mankato  State  Univ.,   MN.   Dept.  of  Biological 

Sciences. 

For  primary  bibliographic   entry   see   Field   5G. 

W88-01185 


AGRICULTURE  EXPANSION  PLANNING:  IN- 
CORPORATING WATER  REUSE, 

Massachusetts  Inst,  of  Tech.,  Cambridge.  Ralph  M. 

Parsons  Lab. 

For  primary  bibliographic  entry  see  Field  3C. 

W88-01252 

4.  WATER  QUANTITY 
MANAGEMENT  AND 
CONTROL 

4A.  Control  Of  Water  On  The 
Surface 


FLOATING  DEBRIS  CONTROL;  A  LITERA- 
TURE REVIEW, 

Cold   Regions   Research   and   Engineering   Lab., 

Hanover,  NH. 

R.  E.  Perham. 

Available  from  the  National  Technical  Information 

Service,  Springfield,  VA.  22161.  Technical  Report 

REMR-HY-2,  June  1987.  Final  Report.  63  p,  9  fig, 

18  ref,  append. 

Descriptors:  'Floating  debris,  'Literature  review, 
•Hydraulic  structures,  Navigation,  Cleanup  oper- 
ations, Booms,  Pulpwood. 

Floating  debris  can  have  an  extremely  harmful 
effect  on  certain  hydraulic  structures  such  as  flood 
control  works  and  navigation  facilities  and  is  con- 
sequently an  important  concern  in  maintenance 
and  repair  activities.  Information  found  in  pub- 
lished sources  about  equipment  and  methods  used 
to  control  floating  debris  is  presented.  Also  includ- 
ed is  an  appendix  on  booms,  their  functions  in  the 
water  transportation  of  pulpwood,  and  results  of 
laboratory  tests  of  various  boom  designs  which 
was  previously  published  by  the  Pulp  and  Paper 
Research  Institute  of  Canada  and  which  contains 
much  useful  information  applicable  to  booms  for 
control  of  floating  debris.  (Author's  abstract) 
W88-01193 


IMPORTANCE  OF  STREAMFLOW  FORE- 
CASTING TO  WATER  MANAGEMENT  WITH 
INSTREAM  FLOW  CONSIDERATIONS, 


Fish  and  Wildlife  Service,  Fort  Collins,  CO. 
For  primary  bibliographic  entry  see  Field  2E. 
W88-01235 


4B.  Groundwater  Management 


INTERDISCIPLINARY  APPROACH  TO  SHAL- 
LOW GROUND  WATER  CONTAMINATION  IN 
NORTH-CENTRAL  MONTANA, 

Triangle  Conservation  District,  Conrad,  MT. 

For   primary  bibliographic  entry  see   Field   5G. 

W88-01104 


GROUNDWATER  HYDRAULICS. 

For  primary  bibliographic  entry  see  Field  2F. 
W88-01344 


OPTIMUM  LOCATION  OF  A  WELL  NEAR  A 
STREAM, 

Geological  Survey,  Lakewood,  CO.  Water  Re- 
sources Div. 

E.  P.  Weeks,  and  C.  A.  Appel. 
IN:   Groundwater   Hydraulics.   Water   Resources 
Monograph     Series    9.     American     Geophysical 
Union,  Washington,  DC.  1984.  p  4-28,  6  fig,  12  ref, 
append. 

Descriptors:  'Surface-groundwater  relations, 
•Conjunctive  use,  *Well  location,  'Well  hydrau- 
lics, *Streams,  *Wells,  'Groundwater  manage- 
ment, 'Groundwater  movement,  Drawdown,  Hy- 
draulic design,  Hydraulics,  Hydraulic  loss, 
Aquifers,  Mathematical  equations,  Semipervious 
beds. 

In  addition  to  finding  the  optimum  location  of  a 
production  well  completed  in  an  aquifer  near  a 
stream  with  a  semipervious  bed,  the  steady  state 
drawdown  in  a  well  in  the  center  of  a  circular 
island  rimmed  by  a  thin,  relatively  low-permeabil- 
ity layer  and  the  flow  nets  for  a  well  near  a  straight 
stream  were  examined.  The  analyses  indicate  that 
the  larger  drawdowns  for  wells  near  the  stream 
result  from  the  fact  that  flux  through  the  semiper- 
vious bed  is  relatively  large  if  the  well  is  quite 
close  to  the  stream,  resulting  in  substantial  hydrau- 
lic head  loss  at  the  semipervious  bed-aquifer  inter- 
face. This  hydraulic  head  loss  must  be  added  to  the 
hydraulic  head  loss  associated  with  moving  water 
through  the  aquifer  to  produce  the  total  draw- 
down at  the  well.  As  the  distance  from  the  well  to 
the  stream  increases,  the  hydraulic  head  loss  in  the 
semipervious  bed  decreases  rapidly,  while  the  ad- 
ditional hydraulic  head  loss  needed  to  drive  the 
water  through  the  aquifer  from  the  semipervious 
bed-aquifer  interface  to  the  well  increases  more 
slowly,  resulting  in  a  decreased  total  drawdown. 
Beyond  the  optimum  distance,  the  aquifer  hydrau- 
lic head  loss  increases  more  rapidly  with  increasing 
distance  from  the  well  than  the  semipervious  bed 
hydraulic  head  loss  decreases.  The  steady  state 
drawdown  in  a  production  well  located  near  a 
fully  penetrating  stream  with  a  semipervious  bed 
has  a  minimum  if  the  well  is  located  at  a  distance 
equal  to  0.305  times  the  retardation  factor  and  that 
the  dimensionless  drawdown  at  that  distance  de- 
pends only  on  the  ratio  of  the  retardation  factor  to 
the  production  well  radius.  Appropriate  mathemat- 
ical equations  and  derivations  are  presented.  (See 
also  W88-01344)  (Wood-PTT) 
W88-01345 


UNIFIED  APPROACH  TO  REGIONAL 
GROUNDWATER  MANAGEMENT, 

Humboldt  State  Univ.,  Areata,  CA. 

R.  Willis. 

IN:   Groundwater   Hydraulics.   Water   Resources 

Monograph     Series    9.     American     Geophysical 

Union,  Washington,  DC.  1984.  p  392-407,  2  fig,  7 

tab,  19  ref. 

Descriptors:  'Groundwater  management,  'Plan- 
ning models,  'Mathematical  models,  'Model  stud- 
ies, 'Data  interpretation,  'Aquifers,  'Groundwat- 
er, 'Optimum  development  plans,  Confined 
aquifers,  Planning,  Management  planning,  Mathe- 
matical equations,  Optimization,  Taiwan,  Water 
management. 


An  optimization  methodology  for  regional  ground- 
water management  incorporates  the  response  equa- 
tions for  confined  and  unconfined  aquifer  systems. 
The  hydraulic  response  of  the  aquifer  system  is, 
therefore,  an  integral  part  of  the  optimization 
model.  The  same  response  equations  as  are  normal- 
ly used  in  a  simulation  approach  can  be  incorporat- 
ed directly  within  the  framework  of  optimization 
modeling.  In  contrast  to  simulation  modeling,  the 
optimization  approach  identifies  the  optimal  plan- 
ning or  operational  policies.  In  conjunction  with 
multiobjective  programming  techniques,  the 
system  trade-offs  and  the  set  of  noninferior  solu- 
tions were  identified.  The  methodology  was  ap- 
plied to  Yun  Lin  Basin,  Taiwan  to  determine  the 
optimal  groundwater  extraction  pattern.  Ground- 
water extraction  rates  were  determined  for  two 
scenarios,  reflecting  alternative  groundwater  de- 
velopment strategies.  The  results  demonstrate  the 
utility  of  optimization  modeling  in  identifying  the 
potential  safe  yield  of  regional  groundwater  sys- 
tems. (Wood-PTT) 
W88-01361 


MAN-MADE  POLLUTION  OF  GROUND 
WATER  AND  ITS  GEOLOGICAL  RELATIONS, 

Z.  Verraszto. 

United     Nations,     Economic     Commission     for 

Europe.  WATER/SEM.14/R.8,  March  10,  1987.  5 

P- 

Descriptors:  'Water  quality  control,  'Groundwat- 
er pollution,  'Groundwater  recharge,  'Hungary, 
•Groundwater  management,  'Groundwater 
mining,  Irrigation  wells,  Nonpoint  pollution 
sources,  Confined  aquifers,  Geohydrology,  Water 
pollution  sources,  Boreholes,  Groundwater  level, 
Water  pollution  control. 

Every  kind  of  impact  of  human  society  on  ground- 
water resources  may  pose  problems  for  environ- 
mental protection.  During  urban  development,  de- 
forestation causes  faster  runoff  which  diminishes 
groundwater  recharge.  Since  most  groundwater 
polluting  agents  do  not  have  a  point-like  character, 
the  processes  governing  their  infiltration  and  accu- 
mulation are  hardly  measurable.  In  Hungary,  the 
majority  of  groundwater  resources  are  usable  only 
for  irrigation.  To  exploit  the  deeper  aquifers,  in- 
credible monetary  investments  must  be  made.  Ac- 
cording to  the  water  legislation,  a  water  license  is 
required  in  Hungary  for  all  kinds  of  activities 
which  may  affect  surface  or  sub-surface  waters.  In 
applying  for  a  license,  proper  regard  is  given  to  the 
technical  details  of  the  envisaged  project,  includ- 
ing water-quality  protection.  The  special  protec- 
tive measures  that  need  to  be  taken  are  discussed 
for  the  following  situations:  boring  of  deep  wells 
with  the  aim  of  exploiting  confined  water  re- 
sources, and  establishment  of  irrigation  wells  by 
developing  groundwater  resources.  While  the  lo- 
cality of  point-like  pollution  is  usually  easily  identi- 
fied, or  at  least  detectable,  restrictions  on  the  use  of 
potentially  polluting  materials  and  chemical  inves- 
tigations need  to  be  more  efficient  in  order  to  put 
an  end  to  adverse  effects  on  groundwater  supplies. 
(Geiger-PTT) 
W88-01401 


MINE  WATER. 

International  Mine  Water  Association. 
Proceedings  of  the  Second  International  Congress, 
Granada,  Spain,  September  1985.  603  p.  Edited  by 
R.  Fernandez-Rubio. 

Descriptors:  'Groundwater  management,  'Mine 
drainage,  'Coal  mining,  'Water  control,  'Ground- 
water movement,  'Aquifers,  'Mining  engineering, 
Grouting,  Materials  engineering,  Groundwater, 
Geohydrology,  Drainage,  Case  studies,  Wells, 
Mathematical  models,  Model  studies,  Dewatering, 
Depressurizing,  Groundwater  level,  Water  level, 
Symposium,  Conferences,  Spain,  Hazards,  Safety. 

An  international  symposium  on  mine  water  was 
held  in  1985  in  Spain.  Papers  include  reports  of 
work  on  the  origins  of  mine  water,  surface  mine 
dewatering  techniques,  underground  mine  dewa- 
tering techniques,  the  role  of  water  in  mine  excava- 
tions,  mine  hazards  related   to  water,  and  new 
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neering  techniques  for  special  cases.  Mathe- 
ical  models  applied  to  the  prediction  of  mine 
:r  inflows  are  also  discussed.  (See  W88-014O9 
W88-01459)  (Wood-PTT) 
[-01408 


)POSALS  ON  MINE  WATER  CONTROL 
TEM  FOR  KOTREDEZ  COAL  MINE, 

tral  Inst,  for  Mining  Development,  Budapest 

lgary). 

.esseru,  I.  Havasy,  and  I.  Bagdy. 

Mine  Water.  Proceedings  of  the  Second  Inter- 

mal    Congress,    Granada,    Spain,    September 

.  p  13-26,  6  fig,  17  ref. 

:riptors:  'Coal  mining,  *Mine  water  manage- 
li  'Groundwater  management,  *Water  man- 
lent,  'Groundwater,  Water  control,  Kotredez 
;,  Yugoslavia,  Mine  drainage,  Karstic  water, 
ment  transport.  Recharge,  Water  level,  Drain- 
Sediment  control. 

edez  Mine,  located  in  the  Zasavski  Miocenic 
m  Coal  Basin  in  Yugoslavia,  was  partially 
led  by  a  karstic  water  inrush  carrying  a  large 
)er  of  solid  particles.  Hungarian  Institutions 
■ibuted  to  the  operations  and  measurements, 
assisted  with  the  planning  and  designing  of 
jt  and  long-term  control  measures.  The  esti- 
>n  of  the  key  hydrogeological  data,  the  plan- 
of  the  variables  of  the  control  systems,  and 
!esign  of  the  drainage  and  sediment  treatment 
s  were  discussed.  (See  also  W88-01408)  (Au- 
i  abstract) 
01410 


nvnZTNG  WELL  LOSSES  IN  DEWATER- 
WELLS  IN  FRACTURED  ROCK, 

orial   Univ.    of  Newfoundland,    St.    John's. 
.  of  Earth  Sciences. 
Atkinson,  and  J.  E.  Gale, 
line  Water.  Proceedings  of  the  Second  Inter- 
nal   Congress,    Granada,    Spain,    September 
p  69-81,  8  fig,  2  tab,  17  ref. 

riptors:  'Well  hydraulics,  'Well  function, 
undwater  management,  'Dewatering  wells, 
L  Dewatering,  Groundwater,  Mathematical 
Is,  Data  interpretation,  Drainage  wells, 
:1  studies,  Mathematical  equations,  Mathemat- 
studies,  Drawdown,  Geohydrology,  Mine 
ige,  Pumping. 

der  for  mine  dewatering  operations  utilizing 
to  be  cost-effective,  it  is  important  that  each 
i>e  hydraulically  efficient.  Well  loss  is  a  non- 
icial  drawdown  which  hinders  this  goal,  par- 
rly  in  wells  completed  in  fractured  rock.  The 
ional  method  for  quantifying  well  loss  has 
by  means  of  the  step-drawdown  test,  but  this 
1  empirical  approach  provides  little  informa- 
>n  the  nature  and  causes  of  well  loss.  Using 
it  concepts  of  fractured  rock  hydrology,  a 
deterministic  mathematical  model  for  the  re- 
e  to  pumping  of  a  well  tapping  horizontal 
re  is  developed.  This  model  can  be  used  to 
Me  the  potential  effects  on  minimizing  well 

of  two  wellbore  stimulation  techniques:  en- 
g  the  wellbore  and  hydraulic  propping.  It 
oncluded  that  simply  increasing  the  diameter 

wellbore  of  any  dewatering  well  experienc- 
mificant  well  loss  might  be  the  most  econom- 
thod  of  improving  the  efficiency  of  dewater- 
perations,  (See  also  W88-01408)  (Author's 
ct) 
51415 


O-OPMENT   OF   AN   OPEN    PIT   COAL 
■-  DEWATERING  PLAN  IN  CESAR   DE- 
CENT, COLOMBIA,  S.A., 
endent  Consultants,  Denver,  CO. 
Brown,  R.  G.  Smith,  and  L.  Lombardo. 
line  Water.  Proceedings  of  the  Second  Inter- 
„,Con8ress>    Granada,    Spain,    September 
P  83-94,  6  fig,  2  ref. 

iptors:       'Dewatering,        'Coal       mining, 
indwater     movement,     'Project     planning, 
el   studies,    'Data   interpretation,    'Ground- 
management,    Colombia,    South    America, 


Geohydrology,  Design  flow,  Costs,  Water  control, 
Mathematical  models,  Management  planning. 

To  design  a  mine  dewatering  plan  for  a  proposed 
multiseam  open  pit  coal  mine  in  Cesar  Department, 
Columbia,  S.A.,  a  four-month  hydrogeological  in- 
vestigation was  conducted  in  the  Boqueron  Syn- 
cline  Reserve  area.  The  groundwater  flow  regime 
in  the  vicinity  was  delineated  in  terms  of  flow 
direction  and  hydraulics,  the  water  inflows  were 
predicted  for  the  proposed  mine  using  finite  differ- 
ence and  analytical  modeling,  and  preliminary 
design  and  cost  estimates  were  made  for  ground- 
water and  precipitation  runoff  control  measures. 
Geohydrologic  mapping,  piezometer  installation, 
hydraulic  testing  and  water  quality  testing  methods 
and  results  were  detailed.  The  conclusions  drawn 
from  the  investigation  permitted  appropriate  sug- 
gestions for  the  design  and  cost  estimates  of  an 
effective  dewatering  and  depressurization  system. 
(See  also  W88-01408)  (Wood-PTT) 
W88-01416 


ANALYTICAL  AND  GRAPHICAL  TECH- 
NIQUE  TO  DETERMINE  THE  SPACING  OF 
DRAINAGE  WICKS  FOR  PRESSUE  RELIEF  IN 
AN  OPEN  PIT  COAL  MINE, 

Atomics     International     Div.,     Richland,     WA. 
Energy  Systems  Group. 
R.  M.  Craig,  and  L.  L.  Mink. 
IN:  Mine  Water.  Proceedings  of  the  Second  Inter- 
national   Congress,    Granada,    Spain,    September 
1985.  p  95-103,  2  fig,  7  ref. 

Descriptors:  'Drain  spacing,  'Coal  mining, 
'Groundwater  management,  'Dewatering, 
'Drainage  practices,  'Data  interpretation,  Mathe- 
matical equations,  Mathematical  studies,  Drainage, 
Pressure  conduits,  Artesian  pressures,  Aquifers, 
Depressurization  wicks,  Case  studies,  Colombia. 

Open-pit  mining  is  sometimes  conducted  in  areas 
where  the  artesian  pressures  contained  in  aquifers 
underlying  the  pit's  floor  are  great  enough  to  cause 
the  floor  to  heave.  In  order  to  reduce  this  pressure 
several  methods  are  used,  one  of  which  is  a  pres- 
sure relief  well  or  depressurization  wick.  The  wick 
consists  of  a  borehole  which  is  filled  with  gravel 
and  cased  at  the  surface.  The  wick  is  then  allowed 
to  flow  freely,  thus  reducing  pressure  near  its 
location.  The  spacing  and  depth  of  these  wicks  can 
be  determined  by  a  simple  analytical  and  graphical 
technique  which  considers  the  weight  of  material 
overlying  the  aquifer  and  the  artesian  force  within 
the  aquifer.  An  example  of  the  technique  using 
data  from  a  Colombian  coal  mine  is  presented.  (See 
also  W88-01408)  (Author's  abstract) 
W88-01417 


PROPOSAL  OF  CRITERIA  FOR  SELECTION 
OF  DEWATERING  METHODS  IN  SURFACE 
MINING, 

J.  Libicki. 

IN:  Mine  Water.  Proceedings  of  the  Second  Inter- 
national Congress,  Granada,  Spain,  September 
1985.  p  105-112,  3  ref. 

Descriptors:  'Groundwater  management,  'Mine 
drainage,  'Water  control,  'Dewatering,  'Ground- 
water, Groundwater  level,  Water  level,  Water 
management,  Mining  engineering,  Comparison 
studies,  Geohydrology,  Costs. 

The  characteristics,  advantages,  and  disadvantages 
of  the  dewatering  systems  available  for  lowering 
the  groundwater  level  preceding  mining  oper- 
ations, for  preventing  groundwater  inflow  into 
open  pit  mines,  and  for  removing  collected 
groundwater  and  rainwater  are  reviewed.  These 
systems  are:  (1)  drainage  wells;  (2)  sealing  screens; 
(3)  underground  galleries;  (4)  horizontal  drains;  (5) 
needled  filters;  (6)  ditches;  and  (7)  pumping  sta- 
tions. Criteria  which  were  discussed  for  the  selec- 
tion of  an  appropriate  dewatering  system  included 
hydrogeological  conditions,  mine  operating  condi- 
tions, environmental  protection  requirements,  and 
operational  costs.  The  analysis  of  possible  choices 
often  leads  to  the  selection  of  a  system  which 
combines  several  of  the  available  methods.  (See 
also  W88-01408)  (Wood-PTT) 
W88-01418 


DRAINAGE  OF  MINING  DEVELOPMENT  IN 
A  NEOGENE  LIGNITE  DEPOSIT  IN  HUNGA- 
RY, 

Technical  Univ.  of  Heavy  Industry,  Miskolc  (Hun- 
gary). 

M.  Jeney,  and  R.  Jambrik. 

IN:  Mine  Water.  Proceedings  of  the  Second  Inter- 
national Congress,  Granada,  Spain,  September 
1985.  p  113-123,  6  fig,  5  tab,  6  ref. 

Descriptors:  'Groundwater  management,  'Coal 
mining,  'Dewatering,  'Groundwater  movement, 
'Water  control,  Hungary,  Lignite,  Groundwater 
reservoirs,  Aquifers,  Mine  drainage,  Depressuriz- 
ing,  Geohydrology,  Tectonics,  Hydraulic  profiles, 
Rock  properties,  Groundwater. 

The  neogene  BorsoJ  lignite  basin  which  is  620  sq 
km  in  area  is  located  in  northeastern  Hungary, 
north  of  Miskolc.  The  Dubicsany  lignite  deposit  is 
explored  by  drilling  in  its  northwestern  section. 
The  construction  of  an  inclined  shaft  began  in 
1984.  The  inclined  shaft  crosses  three  water-bear- 
ing sand  seams  forming  separate  closed-table  water 
reservoirs.  Possible  solutions  for  the  problem  of 
drainage  of  the  inclined  shafts  are  dewatering  or 
depressurizing  and  dewatering  the  reservoirs.  The 
geology,  tectonics,  and  hydrogeology  of  the  area, 
as  well  as  the  hydraulic  and  rock  physical  param- 
eters of  the  reservoirs  were  studied.  A  double- 
stage  drainage  system  was  suggested.  Stage  one  is 
performed  from  the  surface  preceding  the  actual 
shaft  sinking.  Water  level  reduction  will  be  carried 
out  by  submersible  pumps  in  wells  at  2.5  m  dis- 
tance from  the  future  cross-section  of  the  inclined 
shaft  following  its  advance.  It  has  to  reduce  water 
tables  remaining  after  stage  one  and  continuously 
protect  the  inclined  shaft.  The  design  patterns  and 
data  for  this  system  are  described.  (See  also  W88- 
01408)  (Lantz-PTT) 
W88-01419 


HYDROGEOLOGY  AND  DRAINAGE  OF 
COPPER-COBALT  MINES  IN  THE  KOLWEZI 
AREA  OF  SHABA,  REPUBLIC  OF  ZAIRE, 

Hydro-Geo  Consultants,  Golden,  CO. 
V.  Straskaba,  J.  Placet,  and  M.  Holubec. 
IN:  Mine  Water.  Proceedings  of  the  Second  Inter- 
national   Congress,    Granada,    Spain,    September 
1985.  p  125-139,  7  fig,  4  tab,  9  ref. 

Descriptors:  'Groundwater  management, 

'Copper-cobalt  mining,  'Mine  drainage,  'Ground- 
water movement,  'Geohydrology,  Model  studies, 
Zaire,  Drainage,  Dewatering,  Monitoring  wells, 
Test  wells,  Pumping  tests,  Aquifers,  Planning, 
Groundwater. 

Hydrologic  conditions  have  considerable  impact 
on  mine  planning,  development,  and  operation  in 
the  Kolwezi  area  of  Shaba,  Republic  of  Zaire, 
where  open  pit  and  underground  copper-cobalt 
mines  are  developed.  A  comprehensive  hydrologic 
study  of  the  Kolwezi  area  included  installation  of 
many  test  and  monitoring  wells,  performance  of 
aquifer  pumping  tests  and  studies  of  local  surface 
and  groundwater  hydrology.  Results  of  the  hydro- 
logic  investigation  were  analyzed  and  recommen- 
dations for  mine  dewatering  and  water  handling 
were  presented.  The  selection  of  an  optimal  long 
term  dewatering  scheme  for  open  pit  mines  was 
based  on  computer  modeling  with  the  use  of  a 
three  dimensional  finite-difference  groundwater 
flow  model.  (See  also  W88-01408)  (Wood-PTT) 
W88-01420 


PLANNING  AND  REALIZATION  OF  A  CON- 
STANTLY INCREASING  PREVENTION 
SYSTEM  AGAINST  UNDERGROUND  WATER 
IN  MINES, 

Borsod  Coal  Mining  Co.,  Miskolc  (Hungary). 
B.  Balogh,  and  A.  Szepessy. 

IN:  Mine  Water.  Proceedings  of  the  Second  Inter- 
national Congress,  Granada,  Spain,  September 
1985.  p  141-156,  13  fig,  8  ref. 

Descriptors:  'Groundwater  management,  'Coal 
mining,  'Water  control,  'Dewatering,  'Mine 
drainage,  'Groundwater,  Hazards,  Safety, 
Groundwater    level,    Wells,    Mathematical    equa- 
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tions,  Simulation,  Hungary,  Tectonics,  Case  stud- 
ies. 

Water  hazard  occurs  in  the  majority  of  the  mines 
in  the  Borsod  brown  coal  basin  in  Hungary.  Acci- 
dent prevention  is  accomplished  by  lowering  the 
water  level  using  mine  wells.  A  case  study  of  the 
Feketevolgy  mine  is  presented;  the  optimum  safe 
height  of  the  water  column  when  resting  in  sand 
was  defined.  During  the  planning  for  water  level 
lowering,  it  was  assumed  that  the  fault  near  the 
longwall  panel  of  the  mine  is  an  impermeable 
surface;  an  assumption  which  proved  correct.  The 
estimation  was  resolved  through  the  use  of  two 
different  theoretical  methods.  In  practice  it  was 
found  that  the  wells  enter  the  water  yield  not  at 
the  same  time,  but  in  gradually  increasing  systems. 
Water  level  sinking  then  takes  shape  in  compliance 
with  this  system.  Technology  of  well  construction 
follows  the  given  circumstances,  but  can  be  am- 
mended  with  further  planning  and  experimental 
work.  Computer  simulation  of  water  prevention 
provides  new  opportunities  for  correct  planning 
and  the  development  of  the  optimum  prevention 
system.  (See  also  W88-01408)  (Author's  abstract) 
W88-01421 


WATER  CONTROL  AT  THE  BAKONY  BAUX- 
ITE MINES  COMPANY, 

Bakonyi  Bauxitbany  Vallalat,  Topolca  (Hungary). 
I.  Farkas. 

IN:  Mine  Water.  Proceedings  of  the  Second  Inter- 
national Congress,  Granada,  Spain,  September 
1985.  p  157-167,  7  fig. 

Descriptors:  'Groundwater  management,  'Dewa- 
tering,  *Data  acquisition,  *Mine  drainage,  'Water 
control,  Bauxite  mining,  Hungary,  Hazards, 
Safety,  Geohydrology,  Drinking  water,  Water  use, 
Groundwater  level,  Tectonics,  Water  table  lower- 
ing, Computers,  Automation,  Data  evaluation. 

The  Bakony  Bauxite  Mines  Company  fights  the 
impending  hazards  of  water  inrushes  in  the  under- 
ground mines  at  Nyirad  by  water  table  lowering. 
The  hydrological  conditions  which  necessitate  this 
expensive  method  are  detailed.  The  water  control 
system,  which  has  been  continuously  improved 
since  its  implementation  in  1966,  is  described.  Since 
1975,  data  collection  and  controlling  techniques  for 
the  dewatering  system  have  been  computerized  to 
insure  precise  measurement,  continuous  control 
and  processing  of  the  operating  characteristics. 
The  system  used  has  been  a  MINDATA  H-type 
data  collecting  configuration  connected  to  an 
EMG  666-type  computer.  MINDATA  measures 
the  data  of  the  measuring  points  every  20  seconds, 
recording  this  data  on  magnetic  tape  once  every 
hour.  Evaluation  of  the  data  is  then  made  by  the 
company  every  two  weeks.  The  timely  prediction 
and  prevention  of  damage  caused  by  drainage  is 
thereby  attended  to.  In  addition,  a  considerable 
proportion  of  the  drainage  water  is  utilized  in  the 
modern  drinking  water  supply  system.  (See  also 
W88-014O8)  (Wood-PTT) 
W88-01422 


INVESTIGATION  OF  THE  HYDROGEOLOGI- 
CAL  PROBLEMS  IN  SOME  MINES  IN  INDIA, 

Central  Ground  Water  Board,  Lucknow  (India). 
For  primary  bibliographic  entry  see  Field  2F. 
W88-01423 


PREVENTATIVE  MEASURES  AGAINST 
FLOODING      IN      TWO      UNDERGROUND 

MINES, 

Empresa  Nacional  de  Electricidad  S.A.,  Andorra. 
H.  A.  Gomez. 

IN:  Mine  Water.  Proceedings  of  the  Second  Inter- 
national Congress,  Granada,  Spain,  September 
1985.  p  241-253,  7  fig,  6  ref. 

Descriptors:  'Groundwater  management,  'Coal 
mining,  'Flooding  protection,  'Mine  drainage, 
Teruel,  Lignite,  Underground  structures,  Drain- 
age, Mud,  Geohydrology,  Geologic  formations, 
Hydrostatic  pressure,  Geologic  fractures,  Case 
studies. 

'La  Oportuna'  and  'Innominada'  are  two  under- 
ground black  lignite  mines  situated  in  the  Andorra 


coalfield  (Teruel)  that  are  operating  in  an  Albense 
deposit.  The  overlying  material  is  basically  formed 
by  soft  clays  and  sands  that  collapse  quickly  into 
the  mined  cavity,  creating  problems  caused  by 
water  and  mud  floods.  In  'La  Oportuna'  mine  the 
geometry  of  the  exploitation  and  the  hydrostatic 
pressure  are  the  main  factors  that  control  the  inten- 
sity of  the  flood  risks.  In  the  'Innominada'  mine  the 
intensity  of  the  floods  is  related  to  the  hydrostatic 
pressure  and  other  geological  factors  such  as  the 
presence  of  fractures  that  weaken  the  rock  and 
paleochannels  that  are  the  main  water  circulation 
pathways.  The  origin  of  the  water,  the  causes  of 
the  flooding,  and  the  preventative  measures  that 
were  adopted  were  explained.  (See  also  W88- 
01408)  (Author's  abstract) 
W88-01429 


HYDROGEOLOGICAL  ASPECTS  OF 

GROUNDWATER  HAZARD  IN  POLISH  UN- 
DERGROUND MINING, 

Academy   of   Mining   and    Metallurgy,    Krakow 
(Poland).  Inst,  of  Hydrogeology  and  Engineering 
Geology. 
Z.  Wilk. 

IN:  Mine  Water.  Proceedings  of  the  Second  Inter- 
national Congress,  Granada,  Spain,  September 
1985.  p  269-276,  1  tab. 

Descriptors:  'Groundwater  management,  'Mining 
hazards,  'Mine  drainage,  'Groundwater  move- 
ment, 'Geohydrology,  'Groundwater  hazards, 
Hazards,  Poland,  Mineral  industry,  Planning,  Clas- 
sification, Mine  classification,  Water  inflow. 

The  characteristic  hydrogeological  features  of  the 
most  important  mineral  deposits  mined  in  Poland 
are  listed  and  the  classification  system  used  to 
distinguish  underground  mines  by  degree  and  type 
of  water  hazards  was  detailed.  The  proper  evalua- 
tion of  a  water  hazard  depends  on  a  thorough 
exploration  of  the  hydrogeological,  geomechanical 
and  mining  conditions;  the  methods  employed  in 
Poland  are  described.  Because  groundwater  haz- 
ards are  prevalent  in  underground  mines,  preventa- 
tive measures  aimed  at  reducing  the  hazards  of 
groundwater  by  preventing  or  delaying  water  in- 
flows, or  by  reducing  inflow  intensity  are  em- 
ployed. Strategies  including  plans  for  evacuation 
of  water  that  infiltrated  a  mine,  for  water-tight 
separation  of  a  flooded  area,  and  for  sealing  frac- 
tures through  which  water  entered  were  also  men- 
tioned. (See  also  W88-01408)  (Wood-PTT) 
W88-01431 


CONTROL  OF  WATER  IN  UNLINED  MINE 
SHAFTS  AND  TUNNELS, 

Carleton  Univ.,  Ottawa  (Ontario).  Inst,  of  Civil 
Engineering. 
G.  E.  Bauer. 

IN:  Mine  Water.  Proceedings  of  the  Second  Inter- 
national Congress,  Granada,  Spain,  September 
1985.  p  277-285,  7  fig,  4  ref. 

Descriptors:  'Groundwater  management,  'Mine 
drainage,  'Groundwater  movement,  'Mine  engi- 
neering, 'Tunnels,  Project  planning,  Geohydro- 
logy, Seepage,  Dewatering,  Grouting,  Freezing, 
Drainage. 

Proper  control  of  groundwater  is  in  many  cases 
the  most  important  factor  influencing  the  success 
or  failure  of  an  underground  mining  project.  Water 
seeping  into  an  underground  opening  can  impede 
the  mining  process  by  making  it  difficult  for  men 
and  machinery  to  work  efficiently,  and  in  many 
cases,  inflowing  water  can  halt  operations.  Various 
methods  used  in  the  control  of  groundwater  in 
mining  projects  from  the  initial  design,  to  the  con- 
struction and  abandonment  of  the  mine  are  dis- 
cussed. Some  of  the  methods  need  a  large  invento- 
ry of  specialized  plant  and  equipment  in  order  to 
carry  out  such  remedial  measures  as  grouting, 
freezing,  dewatering,  and  others.  Methods  of  water 
control  in  tunnels  and  shafts  are  detailed.  (See  also 
W88-01408)  (Author's  abstract) 
W88-01432 


WATER-BLOCKING        ENGINEERING        IN 
THREE  HORIZONTAL  CONNECTION  ROAD- 


WAYS BETWEEN  FANGEZHUANG  MINE 
AND  LUJIATUO  MINE,  KAILUAN  MINING 
ADMINISTRATION,  UNDER  FLOWING 
WATER  CONDITION, 

Ministry  of  Coal  Industry,  Beijing  (China). 
B.-Q.  Chen,  and  G.-Q.  Dai. 

IN:  Mine  Water.  Proceedings  of  the  Second  Inter- 
national Congress,  Granada,  Spain,  September 
1985.  p  287-306,  4  fig,  6  tab,  1  ref. 

Descriptors:  'Mine  drainage,  'Groundwater  man- 
agement, 'Drainage,  'Flooding,  China,  Borehole*, 
Water-blocking  method,  Flood  flow,  Flow  con- 
trol, Water  control,  Case  studies. 

The  successive  mine  inundations  of  the  Fangez- 
huang  Mine  (F.  Mine)  and  Lujiatuo  Mine  (L 
Mine),  Kailuan  Mining  Administration,  and  the 
methods  of  water  control  for  the  mining  areas  of 
the  eastern  five  mines  are  described.  The  three- 
section  water-blocking  method  involving  small  di- 
ameter boreholes  employed  in  the  three  horizontal 
connection  roadways  between  F.  Mine  and  L. 
Mine  is  detailed.  The  water  inrush  (quantity  of 
flowing  water  was  388.8  cu  m/minute)  occurred  in 
L.  Mine  on  June  6th  and  lasted  185  days  until  the 
water-blocking  engineering  succeeded  on  Decem- 
ber 7th.  As  a  result  of  the  three  connection  road- 
ways, the  water  flow  was  reduced  to  1.7  cum/ 
minute,  not  including  the  normal  mine  water 
inflow.  The  water-blocking  was  99.6%  effective. 
The  threat  of  water  flooding  in  the  adjacent  Linxi 
Mine,  the  Zhao  gezhuang  Mine,  and  the  Tangjiaz- 
huang  Mine  was  removed  and  preparations  for 
mine  restoration  could  be  carried  out  in  L.  Mine. 
Observations  made  in  this  case  study  of  water- 
blocking  engineering  are  presented.  (See  also  W88- 
01408)  (Author's  abstract) 
W88-01433 


DEWATERENG  AND  DEPRESSURISATION 
STUDIES  FOR  DEVELOPMENT  OF  THE  LO- 
CHIEL  OPEN  PIT  MINE,  SOUTH  AUSTRA- 
LIA, 

Coffey  and  Partners  Pty  Ltd.,  Sydney  (Australia). 
B.  C.  Burman,  and  T.  D.  Sullivan. 
IN:  Mine  Water.  Proceedings  of  the  Second  Inter- 
national   Congress,    Granada,    Spain,    September 
1985.  p  307-324,  10  fig,  2  tab,  5  ref. 

Descriptors:  'Mine  drainage,  'Groundwater  man- 
agement, 'Water  control,  'Dewatering,  'Depres- 
surization,  Drainage,  Coal  mining,  Lignite,  South 
Australia,  Multiaquifer  system,  Aquifers,  Artesian 
head,  Groundwater,  Pit  stability,  Depressurization 
wells,  Field  tests,  Feasibility  studies. 

The  Lochiel  Lignite  Deposit  in  South  Australia  is 
being  evaluated  as  a  possible  fuel  source  for  a  1000 
MW  power  station.  The  deposit  lies  in  a  semi- 
isolated  Tertiary  basinal  sequence  which  is  charac- 
terized by  unconsolidated  overburden  containing  a 
multi-aquifer  system  subject  to  excess  artesian 
groundwater  heads  of  20  m.  These  conditions  rep- 
resent a  particularly  difficult  environment  for  open 
cut  mine  development.  Studies  showed  that  gradu- 
al depressurization  of  the  fine-grained  overburden 
units,  in  addition  to  dewatering  of  the  major 
aquifers,  will  be  required  to  maintain  dry  and  effi- 
cient working  conditions  as  well  as  to  promote  pit 
stability.  Trial  depressurization  bores  were  in- 
stalled, operated  and  monitored  over  periods  of  up 
to  3  months  to  provide  field  confirmation  of  the 
feasibility  of  depressurizing  fine-grained  overbur- 
den units  within  a  realistic  timescale.  These  trial 
bores,  consisting  of  wells  screened  in  the  major 
basal  aquifer  and  filter  packed  over  their  full 
length  to  promote  depresurization  through  minor 
aquifer  zones,  were  pumped  at  rates  up  to  35  liters/ 
second  and  achieved  average  dissipation  of  up  to 
35%  within  30  days.  These  results  were  used  to 
develop  the  preliminary  design  of  a  combined 
groundwater  control  system  for  the  Lochiel  De- 
posit which  will  dewater  the  major  aquifer  zones 
and  sufficiently  depressurize  the  overburden  to 
permit  dragline  mining  under  efficient  and  eco- 
nomical conditions.  (See  also  W88-01408)  (Au- 
thor's abstract) 
W88-01434 
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ICATIONS  OF  FLOWCUT  GROUTING 
AIN  IN  MINE  WATER  PREVENTING 
:»NTROLLING, 

te  of  Geology  and  Exploration,  Xian 
)• 

:hi. 

ine  Water.  Proceedings  of  the  Second  Inter- 
il  Congress,  Granada,  Spain,  September 
I  325-339,  4  fig,  4  tab. 

ptors:  'Mine  drainage,  'Groundwater  man- 
it,  *Flowcut  grouting,  'Grouting,  'Water 
I,  China,  Coal  mining,  Metal  mining,  Geohy- 
y,  Goundwater,  Aquifers,  Aquiludes,  Drain- 

ethod  of  cutting  waterflow  with  a  grouting 
is  used  to  change  geological  and  hydrogeo- 
conditions  in  order  to  control  the  water  in 
round  coal  and  metal  mines.  The  method 
s  pouring  a  setting  gel  of  water  resistant 
J  into  the  largest  water  conducting  channels 
quifer  in  order  to  change  the  aquifer  into  an 
e.  The  water  conducting  channels  are  then 
1,  creating  an  artificial  wall  in  the  aquifer, 
i  cutting  the  water  supply  to  it.  By  changing 
avorable  hydrogeological  conditions,  min- 
posits  can  be  drained  effectively  and  eco- 
lly.  Conditions  under  which  flowcut  grout- 
tains  are  effective  in  the  control  of  mine 
re  described.  Several  specific  situations  and 
•ropriate  arrangement  of  the  curtains  and 
of  grouting  material  are  detailed.  (See  also 
408)  (Wood-PTT) 
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RCH  AND  APPLICATION  OF  NEW 
[TNG  MATERIALS  IN  CHINA  COAL  IN- 
Y, 

Research    Inst,    of    Mine    Construction 

mary  bibliographic  entry  see  Field  8G 
436 


)EVELOPMENTS   IN  THE   FIELD   OF 
1NG  USING  INTEGRATED  METHOD, 

[>ecialized  Association,  Antratsit  (USSR), 
mary   bibliographic   entry   see   Field   8G. 


NATION  OF  ABANDONED  FLOODED 
NGS  DURING  SHAFT  SINKING  AT 
1AYAMTNE, 

mary   bibliographic   entry   see   Field   8G. 


»CH    OF    GROUTING    TECHNIC    OF 
LIDATED      SAND      AND      SEALING 
BY  A  NEW  CHEMICAL  MATERIAL 
UER-DRAIN  TUNNEL, 

st  Coll.  of  Tech.,  Shenyang  (China).  Dept. 

g  Engineering. 

nary  bibliographic   entry   see   Field   8G. 
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NED  SYSTEM  OF  SEALING  A  MINE 
HEAVY  KARSTIC  WATER  HAZARD, 

Inst,  for  Mining  Development,  Budapest 

y)- 

irmai. 

:  Water.  Proceedings  of  the  Second  Inter- 
Congress,  Granada,  Spain,  September 
11-423,  3  fig,  ltab,  18  ref 

ors:  'Grouting,  'Materials  engineering, 
Iwater  management,  'Dewatering,  'Water 
•Coal  mining,  Karst,  Geologic  fractures, 
.  Clays,  Grouts,  Caves,  Sealants,  Hungary, 
Jegy  II  Mine,  Drainage,  Mine  drainage. 

ned  method  of  limiting  mine  water  to  50 
nute  was  demonstrated  in  a  new  mine,  the 
:gy  II  Mine,  in  Hungary  in  which  karstic 
a  severe  hazard.  The  preventative  and  'a 
i  sealing  processes  used  in  the  combina- 
ater  control  methods  were  detailed.  Large 
a  small  fissures  were  sealed  using  surface 
erground  operations  involving  hydraulic 


filling  materials  such  as  sand  and  gravel  and  differ- 
ent grouting  slurries  including  cement  slurries,  a 
fly  ash-cement  slurry,  and  a  clay-cement  slurry. 
The  materials  were  combined  in  different  space 
and  time  sequences.  Estimation  procedures  for  the 
amount  of  sealing  material  required  and  selection 
criteria  for  the  appropriate  materials  and  technol- 
ogies were  presented.  (See  also  W88-01408) 
(Wood-PTT) 
W88-01443 


STUDY  OF  PRETREATMENT  GROUTING 
TECHNOLOGY  AT  WORKING  FACE  IN  AN 
AUXILIARY  SHAFT  OF  HUANGHUAI  COAL 
MINE, 

Beijing    Research    Inst,    of    Mine    Construction 

(China). 

For   primary   bibliographic   entry   see   Field   8G 

W88-01444 


SIMULATION  OF  MASS  AND  HEAT  TRANS- 
FER IN  A  LARGE  KARSTIC  RESERVOIR  FOR 
MINE  WATER  MANAGEMENT, 

Central  Inst,  for  Mining  Development,  Budapest 
(Hungary). 

I.  Havasy,  and  L.  Dusza. 

IN:  Mine  Water.  Proceedings  of  the  Second  Inter- 
national Congress,  Granada,  Spain,  September 
1985.  p  491-501,  4  fig,  9  ref. 

Descriptors:  'Groundwater  movement,  'Karst, 
'Thermal  water,  'Mine  drainage,  'Karstic  reser- 
voirs, 'Simulation  analysis,  'Mathematical  models, 
Data  interpretation,  Heat  transfer,  Mass  transfer, 
Mathematical  studies,  Hungary,  Hydraulic  proper- 
ties, Thermal  springs. 

The  regional  simulation  of  the  Transdanubian 
Mountains,  Hungary,  using  a  CCC-type  numerical 
model  developed  by  the  Lawrence  Berkeley  Labo- 
ratory, California,  U.S.A.,  is  presented.  The  single- 
layer,  three-dimensional  model  covers  an  area  of 
11,000  sq  km  with  about  600  cu  m/minute  mass 
transport.  The  homogeneous,  isotropic  elements 
are  specified  with  hydraulic  and  heat  parameters  in 
accordance  with  the  natural  hydrogeological  and 
stratigraphical  conditions.  The  connection  between 
mine  water  outputs  and  thermal  springs  are  studied 
by  the  simulation  of  mass  and  heat  transport.  The 
phenomena  of  porous  and  karstified  rocks  were 
compared  in  order  to  make  practical  conclusions. 
A  detailed  mine  water  management  model  will  be 
based  on  this  simulation.  During  the  model  the 
main  geothermal  features  of  the  Transdanubian 
karstic  reservoir  appeared.  These  include:  (1)  The 
heat  processes  of  the  fissured-karstified  rocks  are 
determined  by  the  static  heat  content;  (2)  In  spite 
of  the  hydraulic  instability  caused  by  an  artificial 
water  discharge  there  is  no  remarkable  change  in 
the  large  scale  heat  balance  of  the  reservoir;  (3) 
Some  concentrated  water  output  of  high  quantity 
may  influence  the  heat  conditions  of  thermal 
spring  areas  locally;  (4)  The  difference  between  the 
calculated  and  adapted  specific  storage  may  point 
out  the  importance  of  the  rubble  rocks  connected 
with  the  reservoir  hydraulically;  and  (5)  Compar- 
ing the  results  of  simulations  of  the  porous  reser- 
voirs with  karstified  ones,  two  types  of  reservoirs 
can  be  recognized  with  regard  to  the  heat 
phenomena.(See  also  W88-01408) 
W88-01450 


ESTIMATING  WATER  OUTFLOW  RATE  OF 
THE  BEDROCK  SECTION  IN  MINE  SHAFTS 
USING  HYDROGEOLOGICAL  ANALYSIS 
METHOD, 

Ministry  of  Coal  Industry,  Beijing  (China). 
For  primary  bibliographic  entry  see  Field  2F 
W88-01454 


NUMERICAL  CALCULATION  OF  GROUND- 
WATER INFLOW  TO  LONGWALL  COAL 
FACES, 

Nottingham  Univ.  (England).  Dept.  of  Community 

Health. 

For  primary  bibliographic  entry  see  Field  2F 

W88-01455 
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APPLICABILITY  OF  CURRENT  GROUND- 
WATER THEORIES  FOR  THE  PREDICTION 
OF  WATER  INFLOWS  TO  SURFACE  MINING 
EXCAVATIONS, 

Nottingham  Univ.  (England).  Dept.  of  Mining  En- 
gineering. 

For  primary  bibliographic  entry  see  Field  2F. 
W88-01456 


SIMULATION  OF  MINE  DRAINAGE  OF  OIL- 
SHALE  DEPOSITS,  PICEANCE  BASIN,  COLO- 
RADO, U.S.A., 

Geological  Survey,  Denver,  CO. 

For  primary  bibliographic  entry  see  Field  2F 

W88-01457 


APPLICATION  OF  COMPUTER  MODELING 
FOR  THE  DESIGN  OF  OPEN  PIT  MINE 
DEWATERING, 

Hydro-Geo  Consultants,  Golden,  CO. 
V.  Straskraba,  J.  Placet,  and  M.  Holubec. 
IN:  Mine  Water.  Proceedings  of  the  Second  Inter- 
national   Congress,    Granada,    Spain,    September 
1985.  p  579-597,  7  fig,  6  tab,  9  ref. 

Descriptors:  'Groundwater  management,  'Com- 
puter models,  'Dewatering,  *Model  studies, 
•Groundwater  movement,  'Zaire,  'Mine  drainage, 
Data  interpretation,  Copper  mines,  Cobalt  mines, 
Pumping,  Groundwater,  Simulation,  Finite  differ- 
ence methods. 

The  copper-cobalt  mines  in  the  Kolwezi  area  of 
Shaba,  Republic  of  Zaire  have  complex  geologic 
and  geohydrologic  conditions.  The  presence  of 
water  bearing  strata  within  the  ore-body  and  in  the 
overburden  complicates  the  open  pit  mining  oper- 
ation. Pumping  of  large  volumes  of  groundwater 
from  dewatering  wells  installed  within  and  on  the 
perimeter  of  the  open  pits  and  from  pit  sumps  is 
necessary  at  an  early  stage  of  mining.  Mine  dewa- 
tering is  an  important  part  of  mine  planning.  Com- 
puter modeling  with  the  use  of  a  three-dimensional 
finite-difference  groundwater  flow  model  was  used 
to  simulate  dewatering  schemes  for  three  open  pit 
mines  in  an  area  called  Dikuluwe-Mashamba.  A 
description  of  the  computer  model,  calibration  pro- 
cedures used,  and  the  results  of  simulation  of 
dewatering  in  several  schemes  are  included.  (See 
also  W88-01408)  (Author's  abstract) 
W88-01458 


METHOD  FOR  WATER  RESOURCES  EVAL- 
UATION FOR  PREDICTION  OF  MINE 
WATER  INFLOWS  AND  FOR  COMPREHEN- 
STVE  UTILIZATION  OF  MINE  WATER, 

Academia  Sinica,  Beijing  (China).  Inst,  of  Geolo- 
gy- 

For  primary  bibliographic  entry  see  Field  2F 
W88-01459 

4C.  Effects  On  Water  Of 
Man's  Non-Water 
Activities 


EFFECTS  OF  INTENSTVE  AGRICULTURAL 
LAND  USE  ON  REGIONAL  WATER  QUALITY 
IN  NORTHWESTERN  OHIO, 

Heidelberg  Coll.,  Tiffin,  OH.  Water  Quality  Lab. 
D.  B.  Baker,  K.  A.  Krieger,  R.  P.  Richards,  and  J. 
W.  Kramer. 

IN:  Perspectives  on  Nonpoint  Source  Pollution, 
Proceedings  of  a  National  Conference,  Kansas 
City,  MO.  May  19-22,  1985.  Environmental  Pro- 
tection Agency,  1985.  p  201-207,  5  fig,  8  tab,  21  ref. 

Descriptors:  'Agriculture,  'Land  use,  'Ohio, 
'Water  quality,  'Nonpoint  pollution  sources, 
'Runoff,  Crops,  Agricultural  runoff,  Pesticides, 
Nutrients,  Lake  Erie,  Path  of  pollutants. 

Cropland  comprises  80%  of  the  land  surface  in 
northwestern  Ohio.  Runoff  of  sediment,  nutrients, 
and  pesticides  from  this  cropland  adversely  affects 
water  quality  in  area  rivers,  in  associated  estuaries 
and  bays,  and  in  Lake  Erie.  Although  the  terrain  is 
relatively  flat,   the  combination  of  fine  textured 
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soils,  extensive  tile  drainage,  and  cropping  prac- 
tices results  in  unusually  large  amounts  of  agricul- 
tural pollution.  Ten  years  of  detailed  studies  on 
streams  and  rivers  of  this  area  reveal  several  basic 
characteristics  of  nonpoint  pollution  transport. 
Peak  concentrations  of  particulate  and  soluble  pol- 
lutants occur  during  different  parts  of  the  storm 
hydrograph.  Storm  to  storm  and  year  to  year 
variability  is  very  large.  Effects  of  season  and 
watershed  size  are  also  evident.  An  awareness  of 
these  characteristics  may  be  useful  in  evaluating 
less  detailed  studies.  (See  also  W88-01083)  (Au- 
thor's abstract) 
W88-01120 


CONTROLLING  WATER  POLLUTION  FROM 
NONPOINT  SOURCE  LIVESTOCK  OPER- 
ATIONS, 

Texas  A  and  M  Univ.,  College  Station.  Dept.  of 

Agricultural  Engineering. 

For  primary  bibliographic   entry   see  Field   5G. 

W88-01121 


AGRICULTURAL    ISSUES:    THE    NEBRASKA 
PERSPECTIVE, 

Nebraska  Univ.-Lincoln. 

For  primary  bibliographic  entry  see   Field   5G. 

W88-01133 


ACCUMULATION  OF  SEDIMENT,  NUTRI- 
ENTS, AND  CESIUM-137  IN  PRAIRIE  POT- 
HOLES IN  CULTIVATED  AND  NONCULTI- 
VATED  WATERSHEDS, 

Fish  and  Wildlife  Service,  Yankton,  SD. 
D.  B.  Martin. 

IN:  Perspectives  on  Nonpoint  Source  Pollution, 
Proceedings  of  a  National  Conference,  Kansas 
City,  MO.  May  19-22,  1985.  Environmental  Pro- 
tection Agency,  1985.  p  274-275,  4  ref. 

Descriptors:  'Sediments,  *Water  pollution  sources, 
•Nutrients,  *Nonpoint  pollution  sources,  'Agricul- 
ture,  'Environmental  effects,  'Potholes,  Cesium 
radioisotopes,  Farming,  Water  resources  manage- 
ment, Wetlands,  Wildlife,  Ecological  effects,  Sedi- 
mentation. 

Prairie  potholes  are  water-holding  depressions  of 
glacial  origin  that  occur  throughout  780,000  sq  km 
of  prairie  in  the  northcentral  United  States  and 
southcentral  Canada.  Collectively,  these  potholes 
provide  the  most  productive  wetland  habitat  for 
waterfowl  in  North  America.  Although  it  consti- 
tutes only  10%  of  the  continental  waterfowl  breed- 
ing habitat,  this  pothole  region  produces  about 
50%  of  the  duck  crop  in  an  average  year,  and 
much  more  in  bumper  years.  Sediment  is  currently 
recognized  as  an  important  problem  affecting  prai- 
rie pothole  wetlands.  Resource  managers  perceive 
the  impacts  of  sediment  on  wetlands  as  being  two- 
fold. First,  sediment  can  reduce  and  eventually 
eliminate  wetland  habitat  by  filling  the  pothole 
basin.  Second,  sediment  may  serve  as  an  agent  for 
the  transfer  of  chemical  contaminants  from  the 
watershed  to  the  wetland.  The  purpose  of  this 
work  on  sedimentation  in  pothole  wetlands  is  to 
determine  the  relationship  between  specific  agri- 
cultural land  use  practices  and  sediment  deposition, 
composition,  and  contaminant  impacts.  This  will 
better  enable  resource  managers  to  identify  areas 
of  problem  deposition  (and  the  cause),  to  under- 
stand biological  effects  of  accelerated  sediment 
yield,  and  to  evaluate  feasibility  and  effectiveness 
of  various  mitigative  measures  to  reduce  sedimen- 
tation. (See  also  W88-01083)  (Lantz-PTT) 
W88-01134 


BELLEVUE  EXPERIENCES  WITH  URBAN 
RUNOFF  QUALITY  CONTROL  STRATEGIES, 

Bellevue  Storm  and  Surface  Water  Utility,  WA. 
For  primary  bibliographic  entry  see  Field  5G. 
W88-01136 


EFFECTS    OF   CARBONATE    GEOLOGY    ON 
URBAN  RUNOFF, 

Tennessee  Valley  Authority,  Norris. 

R.  P.  Betson,  and  J.  D.  Milligan. 

IN:  Perspectives  on  Nonpoint  Source  Pollution, 


Proceedings  of  a  National  Conference,  Kansas 
City,  MO.  May  19-22,  1985.  Environmental  Pro- 
tection Agency,  1985.  p  281-284,  2  fig,  4  tab,  8  ref. 

Descriptors:  'Carbonates,  'Geohydrology,  'Urban 
runoff,  'Environmental  effects,  'Nonpoint  pollu- 
tion sources,  'Karst,  Pollutant  loads,  Groundwater 
quality,  Water  quality,  Urban  hydrology,  Hydro- 
logic  studies. 

Nonpoint  source  pollution  is  a  function  of  runoff. 
In  areas  underlain  by  soluble  carbonate  rock 
(Karst)  much  of  the  potential  streamflow  drains 
into  the  solution  cavity  drainage  system.  When 
Karst  areas  are  urbanized,  the  increase  in  storm 
runoff  can  be  dramatic  as  compared  with  preurban 
conditions.  Nevertheless,  the  runoff  yield  and  con- 
sequently the  nonpoint  source  pollution  loadings 
may  be  less  than  from  areas  underlain  by  less 
soluble  rocks.  However,  the  potential  for  contami- 
nating groundwater  is  increased  and  the  ground/ 
surface  water  quality  relationships  can  become 
very  complex.  The  hydrology  of  six  watersheds 
located  in  Knoxville,  Tennessee,  which  were  stud- 
ied as  part  of  the  EPA  NURP  program  are  de- 
scribed in  terms  of  their  rainfall-runoff  relation- 
ships and  the  implications  to  groundwater  recharge 
and  quality.  These  data  along  with  data  from  an 
earlier  study  illustrate  the  effect  of  karst  urban 
hydrology.  (See  also  W88-01083)  (Author's  ab- 
stract) 
W88-01137 


URBAN  STORMWATER  QUALITY  MANAGE- 
MENT: THE  FLORIDA  EXPERIENCE, 

Florida  State  Dept.  of  Environmental  Regulation, 

Tallahassee. 

For  primary  bibliographic   entry  see  Field   5G. 

W88-01139 


PHOSPHATE  AND  PEAT  MINING  IN  FLORI- 
DA, 

Saint  Johns  River  Water  Management  District, 
Palatka,  FL. 
C.  J.  Fall. 

IN:  Perspectives  on  Nonpoint  Source  Pollution, 
Proceedings  of  a  National  Conference,  Kansas 
City,  MO.  May  19-22,  1985.  Environmental  Pro- 
tection Agency,  1985.  p  342-343,  10  ref. 

Descriptors:  'Phosphates,  'Peat,  'Mine  wastes, 
•Environmental  effects,  'Florida,  'Fate  of  pollut- 
ants, Groundwater  quality,  Water  quality. 

Florida  is  first  in  the  nation  in  production  of  non- 
metallic  minerals  and  sixth  in  production  of  all 
minerals.  Nearly  75%  of  the  phosphate  produced 
in  the  United  States  is  mined  in  Florida.  National- 
ly, Florida  ranks  second  in  peat  production.  The 
major  impacts  of  this  phosphate  and  peat  mining 
are  altered  surface  and  groundwater  hydrology 
and  loss  of  habitat,  particularly  valuable  and  irre- 
placeable wetlands.  Nonpoint  source  pollution 
problems  result  primarily  from  land  disturbance 
during  mining  operations.  Surface  and  groundwat- 
er quality  are  affected  by  phosphate-processing 
plants.  Some  environmental  impacts  can  be  miti- 
gated by  applying  best  management  practices  and 
reclamation  techniques.  (See  also  W88-01083) 
(Lantz-PTT) 
W88-01 147 


GREAT  LAKES  POLLUTION  FROM  LAND 
USE  ACTrVITIES, 

Soil  Conservation  Society  of  America,  Ankenny, 
IA. 

N.  Berg. 

IN:  Perspectives  on  Nonpoint  Source  Pollution, 
Proceedings  of  a  National  Conference,  Kansas 
City,  MO.  May  19-22,  1985.  Environmental  Pro- 
tection Agency,  1985.  p  487-494,   1  tab,  append. 

Descriptors:  'Nonpoint  pollution  sources,  'Great 
Lakes,  'Land  use,  'Water  quality,  'Water  pollu- 
tion sources,  Data  interpretation,  Water  quality 
management,  Education,  Economic  aspects,  Regu- 
lations. 

In  1972,  the  Pollution  From  Land  Use  Activities 
Reference  Group  (PLUARG)  of  the  International 


Joint  Commission  (IJC)  was  established.  The  pur- 
pose was  to  determine  the  levels  and  causes  of  any 
pollution  of  the  Great  Lakes  System  from  land  use 
activities.  The  group  was  also  asked  to  recommend 
appropriate  remedial  actions  to  the  Governments 
of  Canada  and  the  United  States.  An  early  effort  of 
PLUARG  was  to  determine  the  state-of-the-art.  A 
detailed  study  plan  emphasized  four  main  tasks:  (1) 
Task  A:  to  assess  problems,  management  of  pro- 
grams, and  research,  and  to  attempt  to  set  priorities 
in  relation  to  the  best  information  available  on  the 
effects  of  land  use  activities  on  water  quality  in  the 
boundary  waters;  (2)  Task  B:  inventory  of  land  use 
and  land  use  practices,  with  emphasis  on  certain 
trends  and  projects  to  1980  and,  if  possible,  to 
2020;  (3)  Task  C:  intensive  studies  of  several  small 
watersheds,  selected  and  conducted  to  permit  some 
extrapolation  of  data  to  the  entire  Great  Lakes 
Basin,  and  to  relate  contamination  to  water  quality 
at  river  mouths  of  the  System  to  specific  land  uses 
and  practices;  and  (4)  Task  D:  diagnosis  of  degree 
of  impairment  of  water  quality  in  the  Great  Lakes, 
including  assessment  of  concentrations  of  contami- 
nants of  concern  in  sediment,  fish,  and  other  aquat- 
ic resources.  PLUARG  recommended  manage- 
ment plans  with  four  major  components:  (1)  infor- 
mation, education,  and  technical  assistance;  (2) 
planning;  (3)  fiscal  arrangements;  and  (4)  regula- 
tion. (See  also  W88-01083)  (Lantz-PTT) 
W88-01179 


EFFECTS  OF  CARBONATE  GEOLOGY  ON 
URBAN  RUNOFF:  WATER  QUALITY  AS- 
PECTS, 

Tennessee  Valley  Authority,  Chattanooga. 
For  primary  bibliographic  entry  see  Field  5B 


W88-01182 


DURATION  OF  STREAM  TEMPERATURE  IN- 
CREASES FOLLOWING  FOREST  CUTTING  IN 
THE  SOUTHERN  APPALACHIAN  MOUN- 
TAINS, 

Southeastern   Forest   Experiment   Station,   Ashe- 
ville,  NC.  Coweeta  Hydrologic  Lab. 
L.  W.  Swift. 

IN:  International  Symposium  on  Hydrometeorc- 
logy,  June  13-17,  1982,  Denver,  Colorado.  Ameri- 
can Water  Resources  Association,  1983.  p  273-275, 
1  fig,  12  ref. 

Descriptors:  'Hydrometeorology,  'Water  temper- 
ature, 'Streams,  'Environmental  impact,  'Forest- 
ry, 'Environmental  effects,  'Clearcutting,  'Appa- 
lachian Mountains,  Logging,  Trout,  Ecological  ef- 
fects, Thermal  pollution. 

Cutting  timber  along  small  streams  in  the  southern 
Appalachian  Mountains  increases  water  tempera- 
ture. Although  the  effect  is  assumed  to  be  short- 
lived because  of  rapid  regrowth  of  dense  vegeta- 
tion, timber  harvest  in  streamside  shade  zones  on 
National  Forest  land  is  carefully  regulated  to  mini- 
mize temperature  changes  and  maintain  trout  habi- 
tat. Clearcutting  all  vegetation  over  2.5  cm  DBH 
from  a  59.6-ha  south-facing  watershed  in  western 
North  Carolina  allowed  both  the  magnitude  and 
duration  of  water  temperature  increases  to  be  stud- 
ied. About  958  sq  m  of  stream  were  exposed.  Daily 
maximum  temperatures  at  the  downstream  margin 
of  the  cutting  were  increased  an  average  of  3.3  C 
the  first  two  summers  after  cutting.  The  increases 
declined  in  the  next  three  summers  to  1.2  C.  Daily 
minimums  were  increased  about  1.3  C  both  winter 
and  summer,  but  only  in  the  first  year.  The  daily 
range  of  water  temperatures  (maximum  minus  min- 
imum) was  increased  during  all  five  summers.  A 
method  for  predicting  water  temperature  changes 
was  tested  and  found  to  overestimate  the  summer 
increases.  (See  also  W88-01203)  (Author's  abstract) 
W88-01245 


WATER  BALANCE  MODEL  OF  THE  TRANS- 
DANUBIAN  MOUNTAIN  RANGE  IN  HUNGA- 
RY FOR  MINING  PURPOSES, 

Hungarian  Aluminium  Corp.,  Budapest. 
For  primary  bibliographic  entry  see  Field  2F. 
W88-01445 
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ME  THEORETICAL  MODEL  FOR  THE  EX- 
INATION  OF  THE  MUTUAL  EFFECT  OF 
MING  AND  ENVIRONMENTAL  CONTROL, 

tral  Inst,  for  Mining  Development,  Budapest 
ngary). 

primary   bibliographic   entry   see   Field   6D. 
1-01453 


WATER  QUALITY 
MANAGEMENT  AND 
'ROTECTION 

,  Identification  Of  Pollutants 


IRONMENTAL  FEASD3UJTY  OF  USING 
OSOTE  CONTAMINATED  SOIL  AND 
DGES  IN  ROADWAY  PAVING  STRUC- 
ES, 

ama  Univ.,  University.  Dept.  of  Civil  Engi- 

ng. 

jnmary  bibliographic  entry  see  Field  5E. 

-01000 


ID    INDUSTRIAL    WASTE    SCREENING 
HOD, 

tanooga,  TN. 

Kurz,  N.  Leslie,  and  R.  J.  Henderson, 
•roceedmgs  of  the  39th  Industrial  Waste  Con- 
ce,  May  8-10,  1984,  Purdue  University,  West 
fette,      Indiana.      Butterworth      Publishers, 
m.  1985.  p  395-406,  5  fig,  6  tab,  9  ref. 

riptors:  *Wastewater  pretreatment,  'Pollutant 
ification,  'Wastewater  treatment,  'Classifica- 
•Chemical  analysis,  *Microtox,  Industrial 
s,  Pretreatment  of  wastewater,  Lethal  limit, 
say,  Monitoring,  Toxicity. 

"ity  of  Chattanooga  has  operated  a  compre- 
ve  industrial  waste  pretreatment  program  for 
rs  and  is  one  of  23  major  municipal  agencies 
I  U.S.  which  has  had  its  program  accredited 
le  US  EPA.  Screening  of  many  industrial 
s  by  this  costly  approach  ]s  wasteful  because 
i  few  toxic  substances  may  be  significant  in  a 
ic  waste  stream.  Recently,  the  Microtox  tox- 
malyzer  system  which  utilizes  a  photo-lumi- 
[it  marine  microorganism  has  become  avail- 
or  researchers.  The  organism's  light  output 
ases  as  a  function  of  toxic  shock,  and  this 
leter  is  comparable  to  the  parameters  meas- 
>y  other  bioassay  techniques.  The  City's  tech- 
itaff  has  found  that  this  system  can  be  used  to 
ill  the  local  industrial  dischargers  in  order  of 
'e  toxicity,  and  in  order  of  relative  toxic 
t  on  the  City's  wastewater  treatment  plant, 
nformation  enables  the  pretreatment  program 
jer  to  allocate  scarce  resources  for  monitor- 
d  analysis  more  effectively.  A  single  inexpen- 
st  may  be  completed  in  15  minutes  compared 
more  prevalent  LC50  fish  test  which  takes 
urs.  A  comparison  can  be  made  with  the 
>le  fish  bioassay  system  belonging  to  the 
3f  Tennessee.  The  State  laboratory  averaged 
an  10  bioassays/yr  compared  to  the  160  tests 
by  the  Chattanooga  plant  laboratory  in  less 
I  months  with  the  Microtox.  While  detailed 
es  will  still  be  required  for  some  industrial 
i  using  sophisticated  instrumentation,  the  Mi- 
will  enable  the  manager  to  exempt  many 
dischargers  from  more  costly  procedures. 
Iso  W88-00963)  (Lantz-PTT) 
1004  ' 
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>SMENT  OF  SOIL  LEAD  PERD7HERAL 
SMELTER  AND  PESTICIDE  RESIDUES 
TE  OF  A  DEFUNCT  CHEMICAL  PLANT, 

View  A  and  M  Univ.,  TX.  Coll.  of  Agricul- 

unary  bibliographic  entry  see  Field  5B. 


O  RIVER  WATERSHED  -  HYDROME- 
OLOGY  AND  RUNOFF  WATER  QUAL- 
NALYSIS, 

Engineer  Waterways  Experiment  Station, 
>urg,  MS.  Environmental  Lab. 


H.  E.  Westerdahl,  and  E.  R.  Perrier. 
IN:  Proceedings  of  the  DeGray  Lake  Symposium, 
Technical    Report    E-87-4,    March     1987.    Final 
Report,  p  70-101,  8  fig,  1 1  tab,  19  ref. 

Descriptors:  *Caddo  River,  'Watersheds,  •Hydro- 
meteorology,  *Runoff,  *Water  quality,  ♦Rainfall- 
runoff  relationships,  'Arkansas,  'Water  analysis, 
Monitoring,  Statistical  analysis,  Storms,  Highways 
Streamflow,  Alkalinity,  Turbidity,  Temperature. 

The  statistical  analysis  of  the  26  water  quality 
loading  parameters  for  the  13  storm  events  using 
479  grab  samples  from  the  Caddo  River  watershed 
showed  that  functional  relations  were  obtainable 
with  acceptable  standard  errors  of  estimate.  Dis- 
criminant analysis  demonstrated  that  the  loading 
characteristics  observed  at  the  Glenwood  and 
Highway  84  bridge  were  not  significantly  differ- 
ent; thus,  permitting  bivariate  and  multiple  regres- 
sion analysis  on  the  combined  data  set.  As  stream- 
flow,  alkalinity,  turbidity,  and  stream  temperature 
can  be  measured  onsite,  the  prediction  of  certain 
chemical  loadings  can  be  accurately  calculated 
using  multiple  regression.  All  25  water  quality 
parameters  were  analyzed  using  bivariate  regres- 
sion equations  of  water  quality  parameters  versus 
flow.  The  upstage  and  downstage  bivariate  rela- 
tions showed  the  'first  flush'  phenomenon  as  an 
important  indicator  for  stream  loading.  In  general, 
the  metals  (except  potassium)  loaded  on  the  reces- 
sion part  of  the  hydrograph  suggesting  the  influ- 
ence of  groundwater  loading.  The  nutrients,  fecal 
coliform,  and  fecal  streptococci  were  better  related 
to  the  upstage  of  the  hydrograph  where  the  effects 
of  management  of  urban  development,  farms,  and 
forests  could  be  noted  early  during  the  storm 
event.  A  great  many  complex  relations  added  to 
the  measured  variance  of  a  specific  water  quality 
parameter  but  the  major  contributing  factors  were 
the  stochastic  properties  of  rainfall,  nonuniform 
loading  relations  (sodium  for  example),  and  loading 
peaks  not  matching  hydrography  peaks.  (See  also 
W88-01056)  (Lantz-PTT) 
W88-01059 


BACTERIAL  INDICATORS  OF  WATER  QUAL- 
ITY FROM  SOUTHWEST  ARKANSAS  RESER- 
VOIRS: DEGRAY  LAKE, 

Henderson  State  Univ.,  Arkadelphia,  AR. 
For  primary  bibliographic  entry  see  Field  2H. 
W88-01072 


MONITORING    AND    ASSESSMENT    TECH- 
NIQUES, 

Vermont  Univ.,  Burlington.  School  of  Natural  Re- 
sources. 

For  primary  bibliographic  entry  see  Field  7A. 
W88-01084 


URBAN  RUNOFF  POLLUTANT  INPUTS  TO 
NARRAGANSETT  BAY:  COMPARISON  TO 
POINT  SOURCES, 

Rhode   Island  Dept.   of  Environmental   Manage- 
ment, Providence.  Narragansett  Bay  Project. 
For  primary  bibliographic  entry  see  Field  5B 
W88-01112 


INFLUENCE  OF  NPS  POLLUTION  IN  FLORI- 
DA  ESTUARIES:  A  CASE  STUDY, 

Florida  State  Dept.  of  Environmental  Regulation, 

Tallahassee. 

For  primary  bibliographic  entry  see  Field  5B 

W88-01114 


ECOSYSTEMS  THEORY  AND  THE  UNEX- 
PECTED: IMPLICATIONS  FOR  ENVIRON- 
MENTAL TOXICOLOGY, 

Oak  Ridge  National  Lab.,  TN.  Environmental  Sci- 
ences Div. 

For  primary  bibliographic  entry  see  Field  5C 
W88-01365 


DEVELOPMENT  OF  NEW  BIOASSAY  PROTO- 
COLS, 

Battelle  Columbus  Labs.,  OH.  Environmental  and 
Health  Sciences  Section. 


K.  M.  Duke,  and  R.  G.  Merrill. 
IN:  Management  of  Toxic  Substances  in  Our  Eco- 
systems: Taming  the  Medusa.  Ann  Arbor  Science 
Ann  Arbor,  MI.   1981.  p  101-120,  1  fig,  4  tab,  23 
ref. 

Descriptors:  'Toxic  wastes,  'Hazardous  wastes, 
'Bioassay,  'Pollutant  identification,  *EPA  Phased 
Approach,  'Data  acquisition,  'Monitoring,  Assay, 
Chemical  properties,  Biological  properties,  Physi- 
cal properties,  Economic  aspects,  Costs,  Sampling, 
Sample  preparation,  Fluidized  bed  process. 

The  phased  approach  developed  by  the  Environ- 
mental Protection  Agency  (EPA)  for  obtaining  the 
data  necessary  for  the  design  of  pollution  control 
technology  programs  involves  three  phases  which 
allow  reduction  in  cost  without  decrease  in  accura- 
cy or  reliability  of  the  data.  The  initial  phase 
(Level  1)  acts  as  a  screen  using  'grab'  samples  and 
simple  tests  for  the  cost-effective  measurement  of 
the  basic  chemical,  physical  and  biological  charac- 
teristics of  each  waste  stream.  The  Level  1  biologi- 
cal testing  protocol  and  its  implementation  in  se- 
lected EPA  environmental  assessment  programs  is 
detailed.  Level  1  sample  collection,  transport  and 
preparation  procedures  are  described  and  the  bio- 
logical tests  used  at  this  level  for  the  determination 
of  health  and  ecological  effects  are  reviewed.  An 
example  of  a  major  EPA  environmental  assessment 
program  to  which  Level  1  of  the  phased  approach 
was  applied,  the  study  of  the  fluidized  bed  combus- 
tion process,  is  presented.  Levels  2  and  3  bioassay 
protocols  are  still  under  development  but  will  in- 
volve more  detailed  sampling  and  analyzing  of  the 
higher  priority  streams  and  monitoring  of  specific 
pollutants.  (See  also  W88-01362)  (Wood-PTT) 
W88-01367 


CENTERS  FOR  DISEASE  CONTROL'S 
HUMAN  HEALTH  ASSESSMENT  APPROACH 
INVOLVING  IMPROPERLY  DISPOSED 
CHEMICAL  WASTE, 

Centers  for  Disease  Control,  Atlanta,  GA. 
For  primary  bibliographic  entry  see  Field  5C 
W88-01387 


METHODS  FOR  ASSESSING  HEALTH  RISKS 
IN  POPULATIONS  LIVING  NEAR  HAZARD- 
OUS WASTE  SITES, 

Roswell  Park  Memorial  Inst.,  Buffalo,  NY. 
For  primary  bibliographic  entry  see  Field  5C. 
W88-01389 


BIOINDICATORS  FOR  THE  HEAVY  METAL 
LOAD  OF  RrVER  ECOSYSTEMS, 

Bayerische    Landesanstalt   fuer   Wasserforschung, 

Munich  (Germany,  F.R.). 

B.  Wachs. 

IN:  Heavy  Metals  in  Water  Organisms.  Symposia 

Biologica  Hungarica,  Vol.  29.  Akademiai  Kiado, 

Budapest,  Hungary,  1985.  p  179-188,  3  fig,  18  ref. 

Descriptors:  'Heavy  metals,  'Bioindicators, 
'Aquatic  plants,  *Aquatic  animals,  'Bioaccumula- 
tion,  *Path  of  pollutants,  Fish,  Ecosystems, 
Benthos,  Sediments,  Water  pollution  effects,  Bio- 
logical magnification,  Monitoring,  Water  pollution 
sources,  Rivers. 

In  river  ecosystems,  sediments  show  the  highest 
accumulation  factors  of  all  potential  sample  materi- 
als for  heavy  metals.  Continuous  sampling  of  water 
must  be  carried  out  to  detect  average  metal  con- 
centrations in  this  media.  The  absolute  levels  of  the 
most  important  metals  in  fish  muscle  decrease  in 
the  following  order:  Zn  >  >  Cu  >  Pb  >  or  =  Hg 
>>  Cd.  Fish  which  are  end  members  of  the 
aquatic  food  chain  cannot  serve  as  sensitive  indica- 
tors of  the  metal  load  of  river  ecosystems.  Their 
muscle  tissue  shows  lower  metal  concentrations 
than  zoobenthic  organisms.  Metal  ions  or  com- 
pounds in  solution  are  available  for  biota  by  ad- 
sorption on  the  surface  of  organisms  and  by  trans- 
location into  the  cells.  The  metal  concentrations  in 
biological  material  collected  at  the  same  sampling 
site  can  fluctuate  widely.  Well-founded  average 
values  of  bioconcentration  are  obtained  by  carry- 
ing out  measurements  over  a  period  of  1-2  yr  with 
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I 


a  sampling  frequency  commensurate  with  the  tem- 
poral stability  of  metal  contamination,  but  with  at 
least  one  investigation  per  month.  The  preventive 
protection  of  natural  waters  requires  comprehen- 
sive knowledge  of  the  distribution  patterns  of  con- 
taminants in  the  aquatic  biota.  (See  also  W88- 
01460)  (Geiger-PTT) 
W88-01476 


TROUTS  (SALMO  GAIRDNERI  RICH.)  AS 
BIOINTEGRATORS  FOR  POLLUTANTS,  A 
NEW  METHOD  OF  RECORDING  POLLUT- 
ANTS, 

Forschungsinstitut    fuer    Mikrobiologie    und    Hy- 
giene, Bad  Elster  (German  D.R.). 
For  primary  bibliographic  entry  see  Field  5C. 
W88-01482 


5B.  Sources  Of  Pollution 


ASSESSMENT  OF  SOIL  LEAD  PERIPHERAL 
TO  A  SMELTER  AND  PESTICIDE  RESIDUES 
ON-SITE  OF  A  DEFUNCT  CHEMICAL  PLANT, 

Prairie  View  A  and  M  Univ.,  TX.  Coll.  of  Agricul- 
ture. 

E.  Brams. 

IN:  Proceedings  of  the  39th  Industrial  Waste  Con- 
ference, May  8-10,  1984,  Purdue  University,  West 
Lafayette,  Indiana.  Butterworth  Publishers, 
Boston.  1985.  p  429-437,  5  fig,  7  tab,  10  ref. 

Descriptors:  *Lead,  *Water  pollution  effects,  *Soil 
contamination,  'Pesticides,  *Fate  of  pollutants, 
•Case  studies,  Chemical  wastes,  Industrial  wastes, 
Path  of  pollutants,  Environmental  effects,  Toxici- 
ty, Lead. 

Soil   pollution  was  studied  in  two  geographical 
areas  that  have  been  adulterated  with  toxic  sub- 
stances. Case  I  (area  I)  concerns  adulteration  of 
soil  with  lead  within  a   1-mile  radius  of  a  lead 
smelter  located  in  an  urban  ecosystem.  Case  II 
(area  2)  considers  the  assessment  of  pesticide  resi- 
dues that  have  accumulated  for  40  yr  in  the  soil  of 
a  defunct  pesticide  plant  which  now  is  sited  for  an 
office  building  complex.  In  case  study  I,  the  areal 
boundaries   delineating   soil   in   the   survey   area 
having  900  ppm  Pb  (the  midpoint  concentration  of 
the  class)  are  identified  as  only  1.5%  of  the  total 
survey    area    and    contain    an    estimated    24,390 
pounds  (10,976  kg)  of  Pb.  The  amount  of  Pb  in  this 
class  alone  exceeds  the  EPA  limit  as  a  'reportable 
hazardous  discharge'  by  a  factor  of  5.  Although 
the  EPA  had  set  1000  ppm  soil  Pb  as  the  threshold 
level  above  which  human  health  would  be  ad- 
versely affected,  particularly  in  children  as  mani- 
fest by  blood  levels  exceeding  30  micrograms  Pb/ 
dl  blood,  it  is  felt  that  a  lower  concentration  of  soil 
Pb  in  the  0.5-7.5  cm  column,  not  to  exceed  600 
ppm  should  be  established  as  the  threshold  level. 
The  number  of  people  living  in  the  survey  area 
who  could  possibly  be  harmed  by  soil   Pb  was 
estimated  at  2,688.  In  case  study  II,  calculations 
provided  the  concentration  estimates  of  specific 
toxicants  in  equilibrium  with  the  ambient  solution 
at  the  time  of  sampling.   Using  the  example  of 
toxaphene,  the  estimated  equilibrium  concentration 
is  calculated  at  6.04  ppm.  The  EPA  limit  in  water 
is  0.005  ppm.  Thus,  the  estimated  toxaphene  con- 
centration in  ambient  solution  is  1208  times  higher 
than  the  EPA  limit.  The  estimated  concentrations 
in  ambient  soil  solution  for  the  remaining  toxicants 
are  listed  in  tabular  form,  as  are  estimates  of  the 
concentration-class  distribution  of  toxaphene  over 
the  site.  For  example,  a  concentration-class  mid- 
point of  7.5  micrograms/gm  in  the  soil  induces  an 
equilibrium  concentration  of  0.42  ppm  in  the  ambi- 
ent soil  solution  over  8.5%  of  the  site.  The  assess- 
ment indicates  that  the  site  is  hazardous  to  human 
health    and   should   be   isolated    until    reclaimed. 
(Lantz-PTT) 
W88-O1007 

SMALL-SCALE  FIELD  EVALUATIONS  OF 
LAND  TREATMENT  OF  AN  OILY  HAZARD- 
OUS WASTE, 

Robert    S.    Kerr   Environmental    Research    Lab., 

Ada,  OK. 

For   primary   bibliographic   entry   see   Field    5D. 


W88-01008 


BACTERIAL  INDICATORS  OF  WATER  QUAL- 
ITY FROM  SOUTHWEST  ARKANSAS  RESER- 
VOIRS: DEGRAY  LAKE, 

Henderson  State  Univ.,  Arkadelphia,  AR. 
For  primary  bibliographic  entry  see  Field  2H. 
W88-01072 


HETEROGENEITIES  AND  WATER  QUALITY  - 
UNDERSTANDING  DEGRAY  LAKE  WATER 
QUALITY  THROUGH  SAMPLING, 

Ford,    Thornton,    Norton    and    Associates    Ltd., 

Little  Rock,  AR. 

For  primary  bibliographic  entry  see  Field  2H. 

W88-01077 


PERSPECTIVES  ON  NONPOINT  SOURCE 
POLLUTION. 

Proceedings  of  a  National  Conference,  Kansas 
City,  MO.  May  19-22,  1985.  Environmental  Pro- 
tection Agency,  1985.  514  p. 

Descriptors:  'Nonpoint  pollution  sources,  *Con- 
ferences,  'Information  exchange,  *Water  pollution 
sources,  Data  acquisition,  Chesapeake  Bay. 

This  conference  was  conceived  as  an  integral  part 
of  the  Environmental  Protection  Agency's  ap- 
proach to  nonpoint  source  pollution.  The  other 
three  components  which  are  discussed  in  this 
volume  are:  ASIWPCA's  survey  of  the  States,  the 
Federal  Nonpoint  Source  Task  Force  (which  con- 
cluded its  initial  policy  and  strategy  development 
at  the  end  of  1984),  and  the  Chesapeake  Bay  study 
now  underway  by  the  National  Association  of 
Conservation  Districts.  The  conference  purposes 
were  fourfold:  (1)  focus  on  drawing  information 
from  everybody  involved  with  the  problem;  (2) 
find  out  how  people  throughout  the  country,  at  the 
local  level,  perceive  the  nonpoint  source  problem 
and  how  they  believe  it  should  be  handled;  (3) 
make  the  information  flow  from  the  grass  roots 
upward  -  the  Federal  role  was  to  listen  and  learn 
and  exchange  information,  not  to  dominate;  and  (4) 
make  it  practical.  Four  basic  themes  evolved  as  the 
conference  developed:  (1)  practical  affordable  so- 
lutions not  imposed  by  Federal  authority  but 
worked  out  at  the  local  level;  (2)  The  knowledge 
exists;  (3)  nonpoint  source  pollution  is  best  solved 
at  the  local  level;  and  (4)  cooperation  is  the  key. 
(See  W88-01084  thru  W88-01 185)  (Lantz-PTT) 
W88-01083 


LAND  USE  MONITORING  AND  ASSESSMENT 
FOR  NONPOINT  SOURCES  POLLUTION 
CONTROL, 

Vermont  Univ.,  Burlington.  School  of  Natural  Re- 
sources. 

For  primary  bibliographic  entry  see  Field  5G. 
W88-01085 

APPROPRIATE  DESIGNS  FOR  DOCUMENT- 
ING WATER  QUALITY  IMPROVEMENTS 
FROM  AGRICULTURAL  NPS  CONTROL  PRO- 
GRAMS, 

National  Water  Quality  Evaluation  Project. 
For  primary  bibliographic  entry  see  Field  7A. 
W88-01086 


MONITORING  FOR  WATER  QUALITY  OB- 
JECTIVES IN  RESPONSE  TO  NONPOINT 
SOURCE  POLLUTION, 

Environmental   Protection   Service,   Regina  (Sas- 
katchewan). Water  Quality  Branch. 
For  primary  bibliographic  entry  see  Field  7A. 
W88-01087 


USE  OF  BIOASSAYS  TO  DETERMINE  PO- 
TENTIAL TOXICITY  EFFECTS  OF  ENVIRON- 
MENTAL POLLUTANTS, 

Corvallis  Environmental  Research  Lab.,  OR.  Haz- 
ardous Waste  and  Water  Branch. 
For  primary  bibliographic  entry  see  Field  7A. 
W88-01088 


GROUND  WATER  CONTAMINATION  BY  A 
DICARB  PESTICIDE  IN  EASTERN  SUFFOI 
COUNTY,  LONG  ISLAND, 

Geological  Survey,  Syosset,  NY.  Water  Resourc 

Div. 

J.  Soren,  and  W.  G.  Stelz. 

IN:  Perspectives  on  Nonpoint  Source  Pollutic 

Proceedings   of  a   National   Conference,    Karu 

City,  MO.  May  19-22,  1985.  Environmental  Pi 

tection  Agency,  1985.  p  101-108,  5  fig,  3  tab,  18 1 

Descriptors:  'Groundwater  pollution,  'Aldicai 
•Long  Island,  'Suffolk  County,  'Path  of  polli 
ants,  'Pesticides,  Agriculture,  Fate  of  pollutai 
Drinking  water,  Groundwater  quality. 

Highly  toxic  aldicarb  pesticide,  initially  consider 
incapable  of  contaminating  groundwater,  was  us 
on  about  9,700  ha  of  potato  fields  in  eastern  Suff< 
County  on  Long  Island,  N.Y.,  during  1975-79. 

1979,  aldicarb  was  found  in  substantial  concent 
tions  in  groundwater  samples.  Subsequent  exti 
sive  analyses  of  the  area's  groundwater  show 
widespread  contamination,  with  concentratk 
ranging  from  traces  to  as  much  as  515  mic 
grams/L.  The  New  York  State  Department 
Health  has  set  a  limit  for  aldicarb  in  drinking  wa 
at  7  micrograms/L,  and,  in  early  1980,  the  I) 
Environmental  Protection  Agency  revoked  its ; 
proval  for  the  use  of  aldicarb  on  Long  Island. 

1980,  a  total  area  of  about  198  sq  km,  nearly  f< 
times  the  area  to  which  aldicarb  has  been  appli 
contained  small  to  excessive  aldicarb  concentrat 
sin  groundwater;  a  54  sq  km  area,  approximat 
half  of  the  area  to  which  aldicarb  had  been  appli 
contained  excessive  concentrations.  By  1984,  a! 
carb's  manufacturer  had  installed  more  than  2,1 
activated  charcoal  filters  on  drinking  water  sup 
well  systems  with  excessive  aldicarb  concern 
tions  to  reduce  concentration  to  less  than  7  mic 
grams/L,  and  agreed  to  continue  the  filter  insta 
tions  as  needed.  Despite  aldicarb's  reputed  toxic 
no  case  of  aldicarb  poisoning  from  drinking  ws 
on  Long  Island  has  been  documented.  The  aldic 
may  remain  within  the  system  for  decades, 
duration  in  the  soil  and  groundwater  is  un 
investigation.  Estimates  of  its  'half-life'  range  ft 
2  years  to  as  much  as  10  years.  Current  estimate 
aldicarb's  deterioration  on  Long  Island  sugf 
that  concentration  may  decline  to  less  than  7 
crograms/L  between  1990  and  2030.  (See  i 
W88-01083)  (Author's  abstract) 
W88-01102 


NONPOINT  SOURCE  CONTAMINATION 
GROUND    WATER    IN    KARST-CARBOM 
AQUIFERS  IN  IOWA, 

Iowa  State  Geological  Survey,  Iowa  City. 
G.  R.  Hallberg,  R.  D.  Libra,  and  B.  E.  Hoyer. 
IN:  Perspectives  on  Nonpoint  Source  Pollut 
Proceedings   of  a   National   Conference,   Kai 
City,  MO.  May  19-22,  1985.  Environmental  I 
tection  Agency,  1985.  p  109-114,  3  fig,  3  tab,  13 

Descriptors:  'Path  of  pollutants,  'Groundw 
pollution,  'Nonpoint  pollution  sources,  *Io 
'Karst,  Aquifers,  Carbonates,  Fate  of  pollute 
Infiltration,  Nitrites,  Herbicides,  Agricult 
runoff,  Fertilizers,  Groundwater  quality,  Moni 
ing. 

There  are  two  components  of  groundwater 
charge  in  karst-carbonate  aquifer  systems:  (1)  < 
ventional  infiltration,  and  (2)  the  direct  entr 
surface  water  through  sinkholes.  Thus,  in  k 
areas  the  better  known  problems  of  nonp 
source  pollution,  associated  with  the  runoff  of  s 
ment  and  chemicals  from  agricultural  land 
surface  waters,  directly  merge  with  the  groi 
water  system  and  the  poorly-understood  probl 
of  the  infiltration  of  agricultural  chemicals.  Tl 
years  of  detailed  water  quality  monitoring 
water,  mass  balance  studies  show:  (1)  during  m 
surface-runoff  events  high  concentration  of 
pended  sediment,  pesticides,  and  bacteria  entei 
groundwater  and  move  as  a  'slug'  through 
carbonate  aquifer,  creating  brief,  but  acute  w 
quality  problems;  but,  (2)  over  a  water  year 
infiltration  component  delivers  to  groundwater 
greatest  mass  and  highest  concentrations  of  Is 
and  the  greatest  mass  of  the  pesticides  detec 
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fany  of  the  more  widely  used  herbicides  are 
elected  commonly  in  groundwater,  and  are  now 
resent  year-round.  The  amount  of  N03-N  dis- 
harged  in  groundwater  and  surface  water  per 
ear,  from  a  267  cu  km  study  basin,  has  equaled 
tout  30-50%  of  the  fertilizer-N  applied,  an  eco- 
omic  as  well  as  an  environmental  concern.  (See 
iso  W88-01083)  (Author's  abstract) 
/88-01103 


STERDISCIPLINARY  APPROACH  TO  SHAL- 
OW  GROUND  WATER  CONTAMINATION  IN 
ORTH-CENTRAL  MONTANA, 

riangle  Conservation  District,  Conrad,  MT. 

or  primary   bibliographic   entry   see   Field   5G. 

'88-01104 


[ONTrORTNG  THE  EFFECTS  TO  THE 
ROUND  WATER  SYSTEM  ATTRD3UTABLE 
3  AGRICULTURAL  PRACTICES, 

>uth  Dakota  Dept.  of  Water  and  Natural  Re- 
tirees, Pierre. 

jr  primary  bibliographic  entry  see  Field  7A. 
88-01106 


RBAN  NONPOINT  SOURCE  IMPACTS  ON  A 
JRFACE  WATER  SUPPLY, 

>r  primary  bibliographic  entry  see  Field  5C. 
88-01107 


KBAN  RUNOFF  POLLUTANT  INPUTS  TO 
SJIRAGANSETT  BAY:  COMPARISON  TO 
HNT  SOURCES, 

lode  Island   Dept.   of  Environmental  Manage- 
:nt.  Providence.  Narragansett  Bay  Project. 
J.  Hoffman. 

:  Perspectives  on  Nonpoint  Source  Pollution, 
cceedings  of  a  National  Conference,  Kansas 
ty,  MO.  May  19-22,  1985.  Environmental  Pro- 
:tion  Agency,  1985.  p  159-164,  2  fig,  3  tab,  17  ref. 

scriptors:  *Estuaries,  *Water  pollution  sources, 
farragansett  Bay,  *Nonpoint  pollution  sources, 
rban  runoff,  *Pollutant  identification,  Industrial 
stes,  Rainfall-runoff  relationships,  Highway 
loff,  Pollutant  load,  Suspended  solids,  Aromatic 
npounds,  Hydrocarbons,  Zinc,  Lead,  Copper, 
avy  metals. 

ban  runoff  samples  were  collected  from  four 
tins,  each  serving  a  different  land  use:  residen- 
,  commercial,  highway,  and  industrial.  Twenty- 
s  storm  events  were  monitored  to  establish  mass 
charge  rates  of  water  volume,  suspended  solids, 
roleum  hydrocarbons,  polycyclic  aromatic  hy- 
•carbons,  and  a  variety  of  trace  metals,  as  a 
ction  of  storm  rainfall  and  land  use.  These 
ding  rates  were  combined  with  local  rainfall 
I  land  use  records  to  estimate  annual  urban 
ioff  inputs  to  the  Narragansett  Bay  watershed, 
r  comparison  a  point  source  inventory  for  the 
le  components  though  self-monitoring  reports 
I  past  monitoring  studies  conducted  at  the  uni- 
sity  was  compiled,  augmented  with  additional 
lyses  as  required.  Urban  runoff  was  found  to  be 

source  of  48%  of  the  petroleum  hydrocarbons, 

of  the  lower  molecular  weight  (2  ring)  polycy- 
■  aromatic  hydrocarbons,  44%  of  the  higher 
lecular  weight  polycyclic  aromatic  hydrocar- 
is,  65%  of  the  lead,  56%  of  the  zinc,  and  5%  of 

copper  entering  the  Narragansett  Bay  water- 
d  annually.  The  application  of  the  urban  runoff 
ttng  rates  was  tested  on  one  of  the  Narragansett 
(  tributaries,  the  Pawtuxet  River.  The  wet- 
ither  related  mass  discharge  rates  for  these  con- 
nents  in  the  river,  as  monitored  during  and 
owing  one  storm  event,  was  estimated  within  a 
ar  of  2  using  loading  factors  with  the  rainfall 

local  land  use  data.  The  fate  and  transport  of 
-weather  components  in  the  Narragansett  Bay 
ary  will  be  examined  as  part  of  the  Narragan- 

Bay  Project  of  the  EPA  National  Estuaries 
gram.  (See  also  W88-01083)  (Author's  abstract) 
o-01 112 


J.  Macknis. 

IN:  Perspectives  on  Nonpoint  Source  Pollution, 
Proceedings  of  a  National  Conference,  Kansas 
City,  MO.  May  19-22,  1985.  Environmental  Pro- 
tection Agency,  1985.  p  165-171,  4  fig,  3  tab,  2  ref. 

Descriptors:  'Chesapeake  Bay,  *Nonpoint  pollu- 
tion sources,  *Water  pollution  sources,  *Water 
quality  management,  *Water  pollution  control, 
Model  studies,  Phosphorus,  Nitrogen,  Path  of  pol- 
lutants, Simulation  analysis,  Water  quality  control. 

In  1976,  the  EPA  was  directed  by  Congress  to 
conduct  an  in-depth  study  of  the  Chesapeake  Bay, 
its  resources  and  its  management.  The  goal  was  'to 
protect  and  preserve  the  quality  of  the  Chesapeake 
Bay  by  effectively  managing  its  uses  and  re- 
sources.' In  completing  the  $27  million  study,  the 
EPA  Chesapeake  Bay  Program  developed  a  wa- 
tershed model  to  estimate  point  and  nonpoint 
source  loadings  to  the  Bay  and  to  evaluate  man- 
agement strategies  in  reducing  nutrient  loadings. 
Model  production  runs  indicate  that  nonpoint 
sources  contribute  between  31  and  64%  of  the 
phosphorus  load  and  between  62  and  81%  of  the 
nitrogen  load  to  the  Bay  system  depending  upon 
annual  rainfall  conditions.  Most  of  the  phosphorus 
loadings  to  Chesapeake  Bay  come  from  point 
sources  which  are  concentrated  close  to  tidal 
waters,  while  most  of  the  nitrogen  enters  the  Bay 
from  nonpoint  sources  located  throughout  the 
basin,  primarily  runoff  from  agricultural  croplands. 
Model  simulations  indicate  that  a  Level  II  best 
management  practice  such  as  conservation  tillage 
is  a  cost-effective  management  alternative.  In  re- 
sponse to  the  findings  of  the  Chesapeake  Bay  Pro- 
gram, the  Bay  States  of  Maryland,  Pennsylvania, 
and  Virginia  initiated  agricultural  (and  urban)  non- 
point  source  control  programs  that  increase  techni- 
cal and  financial  assistance  to  farmers  and  augment 
demonstration  projects  and  education  efforts.  The 
Program  is  tracking  these  efforts  and  attempting  to 
evaluate  their  effectiveness  in  controlling  nonpoint 
source  pollution.  (See  also  W88-01083)  (Author's 
abstract) 
W88-01113 


ESAPEAKE     BAY     NONPOINT     SOURCE 
LLUTION, 

sapeake  Bay  Liaison  Office,  Annapolis,  MD. 


INFLUENCE  OF  NPS  POLLUTION  IN  FLORI- 
DA ESTUARIES:  A  CASE  STUDY, 

Florida  State  Dept.  of  Environmental  Regulation, 
Tallahassee. 
J.  Ryan,  and  J.  H.  Cox. 

IN:  Perspectives  on  Nonpoint  Source  Pollution, 
Proceedings  of  a  National  Conference,  Kansas 
City,  MO.  May  19-22,  1985.  Environmental  Pro- 
tection Agency,  1985.  p  172-176,  4  fig,  1  tab,  17  ref. 

Descriptors:  *Nonpoint  pollution  sources,  ♦Flori- 
da, 'Estuaries,  *Case  studies,  *Fate  of  pollutants, 
•Pollutant  identification,  Organic  compounds, 
Heavy  metals,  Miami  River,  Biscayne  Bay,  Cadmi- 
um, Mercury,  Copper,  Lead,  Silver,  Zinc,  Water 
pollution  sources. 

A  study  designed  to  characterize  the  pollutant 
climate  of  13  major  bays  and  estuaries  in  Florida 
was  carried  out  by  examining  sediment  chemistry. 
This  study  provided  improved  interpretive  tools 
that  were  used  to  distinguish  natural  versus  anthro- 
pogenic metal  concentrations  and  to  help  identify 
nonpoint  sources.  Results  confirmed  that  although 
elevated  metals  and  synthetic  organic  compounds 
were  present  in  the  water  column,  the  concentra- 
tion of  these  constituents  was  well  below  State  and 
EPA  water  quality  standards.  These  data  provide  a 
clearer  understanding  of  pollutant  trends  and  re- 
vealed encroachment  of  metal  contamination  in 
several  major  estuaries.  The  highest  levels  of 
metals  and  synthetic  organics  were  found  in  sedi- 
ments from  the  Miami  River  and  Biscayne  Bay. 
The  river  receives  pollutants  -  particularly  Ag,  Cd, 
Cu,  Hg,  Pb,  and  Zn  -  from  a  variety  of  nonpoint 
sources  originating  from  the  adjacent  city  of 
Miami.  The  river  essentially  becomes  a  point 
source  discharging  moving  contaminants  into  the 
Bay.  Results  from  the  study  were  used  as  a  basis 
for  making  recommendations  to  State  and  Federal 
agencies  for  cleaning  up  nonpoint  sources  entering 
the  Miami  River.  (See  also  W88-O1083)  (Author's 
abstract) 
W88-01114 


Sources  Of  Pollution — Group  5B 

SHELLFISH  SANITATION  IN  OREGON:  CAN 
IT  BE  ACHIEVED  THROUGH  POLLUTION 
SOURCE  MANAGEMENT, 

Oregon   State   Dept.    of  Environmental   Quality. 

Portland. 

For  primary   bibliographic   entry   see   Field   5G 

W88-01116 


MONITORING  CHANGES  IN  AGRICULTUR- 
AL RUNOFF  QUALITY  IN  THE  LAPLATTE 
RD/ER  WATERSHED,  VERMONT, 

Vermont  Univ.,  Burlington.  School  of  Natural  Re- 
sources. 

For  primary  bibliographic  entry  see  Field  5G. 
W88-01117 


NONPOINT  SOURCE  POLLUTION  IN  THE 
RICE  CREEK  WATERSHED  DISTRICT  -  THE 
RESULTS  OF  10  YEARS  OF  WATER  QUALITY 
MONITORING, 

Hickok  (Eugene  A.)  and  Associates,  Inc.,  Way- 

zata,  MN. 

For  primary   bibliographic   entry  see   Field   5G. 

W88-01118 


PESTICIDE  MONITORING  E\  KANSAS  SUR- 
FACE WATERS:  1973-1984, 

Kansas  Dept.  of  Health  and  Environment,  Topeka. 
Div.  of  Environment. 
M.  K.  Butler,  and  J.  A.  Arruda. 
IN:  Perspectives  on  Nonpoint  Source  Pollution, 
Proceedings  of  a  National  Conference,  Kansas 
City,  MO.  May  19-22,  1985.  Environmental  Pro- 
tection Agency,  1985.  p  196-200,  4  fig,  4  tab,  10  ref. 

Descriptors:  *Pollutant  identification,  *Path  of  pol- 
lutants, *Pesticides,  *Nonpoint  pollution  source, 
•Kansas,  *Monitoring,  Water  quality,  Alachlor, 
Atrazine,  Fate  of  pollutants,  Agricultural  runoff. 

Routine  monitoring  of  Kansas  surface  waters 
began  in  1973  with  a  network  of  11  sites  and 
continued  in  1984  with  >  100  fixed  stream  sites 
and  >  40  rotating  lake  sites.  A  change  in  detection 
limits  in  1977  led  to  a  dramatic  increase  in  the 
number  of  pesticides  detected.  Since  1977,  the 
most  consistently  found  pesticides  in  stream  sam- 
ples have  been  atrazine  (17%),  alachlor  (5%),  2,4- 
D  (4%)  and  Dual  (4%).  Lake  sampling  sites  re- 
vealed the  same  pattern.  Although  recent  numbers 
of  detections  and  concentration  levels  are  higher 
than  earlier  in  the  program,  a  clear  temporal  pat- 
tern is  not  evident.  There  are,  however,  clear 
patterns  in  the  location  where  the  pesticides  are 
routinely  found.  Eastern  Kansas  streams  and  lakes 
show  the  most  consistent  patterns  of  pesticide  de- 
tection, probably  related  to  use  and  runoff  condi- 
tions. Pesticides  have  also  been  found  in  treated 
drinking  water  that  originated  from  lake  water. 
Treatment  reduced  concentrations  about  one-third 
from  those  found  in  the  raw  lake  water.  (See  also 
W88-01083)  (Author's  abstract) 
W88-01119 


EFFECTS  OF  EXTENSIVE  AGRICULTURAL 
LAND  USE  ON  REGIONAL  WATER  QUALITY 
IN  NORTHWESTERN  OHIO, 

Heidelberg  Coll.,  Tiffin,  OH.  Water  Quality  Lab. 
For  primary  bibliographic  entry  see  Field  4C. 
W88-01120 


CONTROLLnMG  WATER  POLLUTION  FROM 
NONPOINT  SOURCE  LIVESTOCK  OPER- 
ATIONS, 

Texas  A  and  M  Univ.,  College  Station.  Dept.  of 

Agricultural  Engineering. 

For   primary   bibliographic   entry   see   Field   5G. 

W88-01121 


IDENTIFYING  CRITICAL  NPS  CONTRIBUT- 
ING WATERSHED  AREAS, 

FTN  Associates,  Little  Rock,  AR. 

K.  W.  Thornton,  and  D.  E.  Ford. 

IN:  Perspectives  on  Nonpoint  Source  Pollution, 

Proceedings   of  a   National    Conference,    Kansas 

City,  MO.  May  19-22,  1985.  Environmental  Pro- 
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Group  5B — Sources  Of  Pollution 

tection  Agency,   1985.  p  247-250,  2  fig,   14  ref. 

Descriptors:  *Water  pollution  control,  'Water  pol- 
lution sources,  'Water  quality  control,  'Nonpoint 
pollution  sources,  Watersheds,  Sediments,  Nutri- 
ents, Pesticides,  Erosion,  Water  quality  manage- 
ment. 

By  general  agreement,  nonpoint  source  contribute 
significantly  to  receiving  system  water  quality 
problems.  Sediment  is  the  greatest  pollutant  both 
by  weight  and  volume.  Nutrients,  pesticides,  and 
other  constituents  may  be  adsorbed  to  sediment 
particles  and  transported  to  the  receiving  system 
through  erosion.  Best  management  practices 
(BMP's)  are  usually  expensive  to  implement;  how- 
ever, they  do  not  have  to  be  implemented  through- 
out the  entire  watershed  to  control  NPS.  In  many 
watersheds,  certain  critical  areas  contribute  the 
majority  of  the  pollutants.  Identifying  these  areas 
permits  the  most  efficient  implementation  of 
BMP's  and  the  most  economical  approach  for  con- 
trolling NPS.  Eleven  major  steps  in  identifying 
these  critical  areas  are  discussed.  These  range  from 
identifying  the  physiographic  characteristics 
through  cost/benefit  analysis  and  implementation 
of  BMP's.  This  approach  forms  the  base  for  nutri- 
ent, organic,  or  other  mass  loading.  An  example 
from  a  rural  watershed  is  given.  (See  also  W88- 
01083)  (Author's  abstract) 
W88-01128 


GROSS  EROSION  RATES,  SEDIMENT 
YIELDS,  AND  NUTRIENT  YIELDS  FOR  LAKE 
ERIE  TRD3UTARIES:  IMPLICATIONS  FOR 
TARCHyTING 

Heidelberg  Coll.,  Tiffin,  OH.  Water  Quality  Lab. 
D.  B.  Baker,  K.  A.  Krieger,  R.  P.  Richards,  and  J. 
W.  Kramer. 

IN:  Perspectives  on  Nonpoint  Source  Pollution, 
Proceedings  of  a  National  Conference,  Kansas 
City,  MO.  May  19-22,  1985.  Environmental  Pro- 
tection Agency,   1985.  p  251-255,  7  tab,  20  ref. 

Descriptors:  'Water  pollution  sources,  'Erosion 
rates,  'Sediment  yield,  'Nutrients,  'Lake  Erie, 
'Nonpoint  pollution  sources,  Phosphorus,  Sedi- 
ments, Nitrogen,  Agricultural  runoff. 

Studies  of  agricultural  nonpoint  pollution  in  select- 
ed watersheds  within  the  Lake  Erie  Basin  have 
included  estimates  of  gross  erosion  rates,  as  well  as 
measurements  of  sediment,  phosphorus  and  nitro- 
gen yields.  These  studies  indicate  that  under  con- 
ventional management  practices  average  gross  ero- 
sion rates  for  watersheds  are  not  reliable  indicators 
of  the  export  of  either  soluble  or  sediment  associat- 
ed pollutants.  Average  gross  erosion  rates  are  not 
even  good  indicators  of  sediment  yields.  Conse- 
quently, factors  other  than  gross  erosion  need  to  be 
considered  in  watershed  level  targeting  for  agricul- 
tural pollution  abatement  programs.  (See  also 
W88-01083)  (Author's  abstract) 
W88-01129 


lar  concern.  A  random  sampling  network  was  es- 
tablished to  characterize  the  general  water  quality 
of  the  aquifer.   Results  of  the  random  network 
sampling  indicated  nitrate  contamination  was  gen- 
erally confined  to  numerous  localized  rather  than 
widespread  areas.  Specifically,  37%  of  27  domestic 
well  samples  exceeded  the  United  States  Environ- 
mental Protection  Agency  (EPA)  drinking  water 
limit  of  10  mg/L  N03-N.  The  major  agricultural 
sources  of  nitrates  were  animal  wastes  from  feed- 
lots  and  accidental  releases  of  fertilizers,  with  the 
contamination  problems  compounded  by  improper 
well  construction  and  poor  location.  Two  special 
studies   were   conducted   near   rural   community 
water  supplies  contaminated  with  excessive  con- 
centrations of  nitrates.  Monitoring  in  the  Egan, 
South  Dakota,  area  indicated  contamination  with 
concentrations    reaching    240    mg/L    NO  3.    The 
source  of  contamination   was  determined   to  be 
leaking  liquid  fertilizer  tanks  near  the  city  well. 
Monitoring  in  Elkton,  South  Dakota,  also  indicat- 
ed the  most  likely  source  of  contamination  was  a 
fertilizer  distributor.   A  plume  of  contamination 
was  defined  with  a  high  concentration  of  67  mg/L 
N03-N  in  a  well  near  the  distributor.  Because  of 
these  findings,  a  public  education  program  was 
initiated  as  part  of  the  Big  Sioux  Aquifer  Water 
Quality  Study.  This  program  focused  on  nitrate 
contamination   sources,   means   of  contamination 
prevention,  and  recommendations  for  well  con- 
struction and  location.  (See  also  W88-01083)  (Au- 
thor's abstract) 
W88-01132 


AGRICULTURAL  SOURCES  OF  NITRATE 
CONTAMINATION  IN  A  SHALLOW  SAND 
AND  GRAVEL  AQUD7ER  OF  EASTERN 
SOUTH  DAKOTA 

South  Dakota  Dept.  of  Water  and  Natural  Re- 
sources, Pierre. 
J.  Goodman. 

IN:  Perspectives  on  Nonpoint  Source  Pollution, 
Proceedings  of  a  National  Conference,  Kansas 
City,  MO.  May  19-22,  1985.  Environmental  Pro- 
tection Agency,  1985.  p  264-267,  4  fig,  4  ref. 

Descriptors:  'Agricultural  runoff,  'Water  pollu- 
tion sources,  'Nitrates,  'Aquifer,  'South  Dakota, 
•Nonpoint  pollution  sources,  Big  Sioux  aquifer, 
Water  quality,  Water  sampling,  Path  of  pollutants, 
Monitoring,  Fertilizers. 

The  South  Dakota  Department  of  Water  and  Nat- 
ural Resources  initiated  a  water  quality  study  of 
the  Big  Sioux  aquifer  in  eastern  South  Dakota 
because  of  growing  concerns  over  potential  water 
quality  degradation  in  the  aquifer.  Reports  of  unac- 
ceptable levels  of  nitrates  (>  10  mg/L  N03-N)  in 
25%  of  available  domestic  well  samples  and  in 
several  community  water  systems  were  of  particu- 


life  or  human  health.  Rules  and  regulations,  permit 
considerations,  and  salt  management  of  irrigation 
water  and  practices  are  fully  discussed  here  re- 
garding how  these  points  can  aid  in  regulating 
drainage  water  quality  and  quantity.  (See  alto 
W88-01083)  (Lantz-PTT) 
W88-01135 


FACTORS  AND  TREATMENT  OF  ABAN- 
DONED ACH)  MINE  LANDS  FOR  CONTROL- 
LING NONPOINT  SOURCE  POLLUTION, 

Kentucky  Agricultural  Experiment  Station,  Lex- 
ington. Dept.  of  Agronomy. 
For  primary  bibliographic  entry  see   Field   5G. 
W88-01143 


PHOSPHATE  AND  PEAT  MINING  IN  FLORI- 
DA 

Saint  Johns  River  Water  Management  District, 

Palatka,  FL. 

For  primary  bibliographic  entry  see  Field  4C. 

W88-01147 


WATER  QUALITY  PROBLEMS  CAUSED  BY 
ABANDONED  METAL  MINES  AND  TAIL- 
INGS, 

Missouri  Dept.   of  Natural   Resources,  Jefferson 

City. 

For  primary  bibliographic  entry  see  Field  5C. 

W88-01148 


ACCUMULATION  OF  SEDIMENT,  NUTRI- 
ENTS, AND  CESJUM-137  IN  PRAHUE  POT- 
HOLES IN  CULTIVATED  AND  NONCULTI- 
VATED  WATERSHEDS, 

Fish  and  Wildlife  Service,  Yankton,  SD. 
For  primary  bibliographic  entry  see  Field  4C. 
W88-01134 

BRRIGATED  AGRICULTURE  AND  NONPOINT 
SOURCE  POLLUTION  IN  THE  SAN  JOAQUIN 
VALLEY  OF  CALD70RNIA, 

Westlands  Water  District,  Fresno,  CA. 
W.  R.  Johnston. 

IN:  Perspectives  on  Nonpoint  Source  Pollution, 
Proceedings  of  a  National  Conference,  Kansas 
City,  MO.  May  19-22,  1985.  Environmental  Pro- 
tection Agency,  1985.  p  276-278,  1  fig,  7  ref. 

Descriptors:  'Water  pollution  control,  'Irrigation 
practices,  'Nonpoint  pollution  sources,  'San  Joa- 
quin Valley,  'California,  'Water  quality  control, 
Irrigation  water,  Drainage,  Saline  water,  Salinity, 
Regulations,  Permits. 

Nonpoint  source  pollution  related  to  irrigated  agri- 
culture is  becoming  a  significant  problem  in  regard 
to  maintaining  high  water  quality  in  California,  and 
particularly  in  the  San  Joaquin  River  Basin  where 
large  quantities  of  saline  subsurface  agricultural 
drainage  water  are  produced.  The  problem  will 
occur  eventually  in  any  irrigated  area  where  sub- 
surface drainage  problems  develop  and  where  no 
readily  available  salt  sink  exists  to  dispose  of  the 
saline  subsurface  drainage  water.  Four  major  types 
of  nonpoint  source  pollution  generally  emanate 
from  irrigated  agriculture.  They  are:  (1)  sediments, 
(2)  pesticides;  (3)  nitrates;  and  (4)  salinity,  includ- 
ing minor  elements.  Frequently,  on-farm  Best  Man- 
agement Practices  (BMP's)  can  control  nonpoint 
source  pollution  problems  without  causing  serious 
impacts  on  farm  production  or  the  environment. 
However,  saline  subsurface  agricultural  drainage 
water  may  contain  little,  if  any,  sediments  or  pesti- 
cides, but  significant  amounts  of  salts,  nitrates,  and 
heavy   metals  or  other  toxic  elements.   In  such 
instances,  otherwise  feasible  BMPs  are  difficult  and 
economically  and  environmentally  impractical  to 
implement  on-farm.  Such  is  the  situation  in  the  San 
Joaquin  VAlley  of  California.  However,  when  ap- 
proximately 15.24  ha-cm/ha  (0.5  acre-ft/acre)  of 
saline  drainage  water  is  produced  on  a  365-day/yr 
production  cycle,  then  each  farmer  must  be  pre- 
pared to  manage  about  616.8  cu  m  (21,780  cu  ft)  of 
drain  water  for  each  ha  (acre)  of  farmland  drained. 
The  water  could  cause  substantial  environmental 
problems,  if  not  properly  managed.  In  some  cases, 
mismanagement  of  the  water  would  threaten  wild- 


SALINITY:  NONPOINT  SOURCE  PROBLEM 
DN  THE  COLORADO  RIVER  BASIN, 

Bureau  of  Reclamation,  Denver,  CO.  Colorado 
River  Water  Quality  Office. 
A.  R.  Jonez. 

IN:  Perspectives  on  Nonpoint  Source  Pollution, 
Proceedings  of  a  National  Conference,  Kansas 
City,  MO.  May  19-22,  1985.  Environmental  Pro- 
tection Agency,  1985.  p  352-355,  4  fig. 

Descriptors:  'Water  pollution  sources,  'Colorado 
River,  'Salinity,  'Water  quality  control,  Salts, 
Costs,  Economic  aspects,  Nonpoint  pollution 
sources,  Water  pollution  control,  Big  Sandy  River. 
Price  River,  San  Rafael  River,  River  basins. 

One  of  the  many  forms  of  nonpoint  source  polto 
tion  is  salinity.  This  pollution  is  causing  millions  ol 
dollars  in  damages  in  the  Colorado  River  Basin 
Three  specific  areas  of  nonpoint  source  salinit) 
pollution  in  the  Basin  and  the  progress  which  ba! 
been  made  toward  controlling  it  are  discussed.  The 
three  areas  are  near  the  Big  Sandy  River  in  Wyo 
ming,  in  the  Price-San  Rafael  River  Basins,  and  n 
the  Dirty  Devil  River  Basin  in  Utah.  Source  areas 
plans  for  controlling  salinity  inflow,  and  benefits 
cost-effectiveness,  and  issues  regarding  the  plan  ari 
briefly  explored.  (See  also  W88-01083)  (Author1! 
abstract) 
W88-01150 


SALINITY  CONTROL  IN  THE  GRANI 
VALLEY  OF  COLORADO, 

Grand  Valley  Salinity  Program,  Grand  Junction 

CO. 

For  primary  bibliographic  entry  see  Field  5C 

W88-01152 

IMPACT  OF  NONPOINT  SOURCE  FECAj 
LOADING  ON  BACKCOUNTRY  WATERS  B 
GRAND  CANYON, 

Arizona  Univ.,  Tucson.  School  of  Renewable  N« 

ural  Resources. 

B.  Tunnicliff,  and  S.  K.  Brickler. 

IN:  Perspectives  on  Nonpoint  Source  Pollutioi 

Proceedings   of  a   National   Conference,   Kan* 

City,  MO.  May  19-22,  1985.  Environmental  Pre 

tection  Agency,  1985.  p  374-379,  3  fig,  1  tab,  24  re 

Descriptors:  'Water  pollution  sources,  'Fece 
♦Colorado  River,  'Grand  Canyon,  'Nonpoint  po 
lution  sources,  Rainfall,  Environmental  eflect 
Coliforms,  Rainfall. 


30 


itrary  to  some  popular  opinions  regarding  pris- 
natural  environments,  examination  of  recre- 
aal  water  quality  in  Grand  Canyon  National 
i  has  revealed  two  naturally  occurring,  and 
ntially  health  threatening,  nonpoint  sources  of 
I  loads  in  Colorado  River  and  tributary  stream 
:rs.  Following  monsoon  type  rainfall  events, 
I  loading  of  the  river,  as  indicated  by  fecal 
orm  (FC)  densities,  exceeded  the  recreational 
lary  contact  standard,  200  FC/100  mL.  In 
rast,  during  extensive  drought  periods,  mean 
densities  in  the  river  and  tributaries  were  10 
20  FC/100  mL,  respectively.  Fecal  sources  in 
Grand  Canyon  watershed  include  wildlife, 
:  livestock,  and  dispersed  recreation.  (See  also 
-01083)  (Author's  abstract) 
■01155 


HWAY  RUNOFF/DRAINAGE  IMPACTS, 

ral  Highway  Administration,  McLean,  VA. 

Lord. 

Perspectives  on  Nonpoint  Source  Pollution, 
eedings   of  a   National   Conference,    Kansas 

MO.  May  19-22,  1985.  Environmental  Pro- 
>n  Agency,  1985.  p  387-390. 

riptors:  'Water  pollution  control,  *Nonpoint 
don  sources,  'Highway  runoff,  *Water  pollu- 
effects,  *Fate  of  pollutants,  Environmental 
s.  Highway  drainage,  Water  pollution 
es,  Stormwater  runoff,  Pollutant  identifica- 
3uidelines,  Economic  aspects. 

Federal  Highway  Administration  has  under- 
a  four-phased  research  program  on  nonpoint 
e  pollution  from  highway  operations.  The 
lives  of  this  program  are  to  characterize  high- 
itormwater  runoff;  identify  sources,  mecha- 
of  transport,  and  fate  of  pollutants  within  the 
Df-way;  determine  the  magnitude  and  extent 
>acts  to  receiving  waters;  and  develop  guide- 
o  implement  cost-effective  measures  to  pro- 
pter resources.  A  multistudy  program  has 
>ped  a  significant  national  highway  storm- 
runoff  data  base.  The  objective  of  these 
s   was   to   identify   and   quantify   pollutants 
in   runoff  from   operating   highways.    Re- 
is  underway  to  develop  a  design  procedure 
diet  pollutant  loading  from  highways.  This 
also  identified   factors  that  influence   the 
on  and  fate  within  the  right-of-way.  Results 
research  were  used  to  identify  cost-effective 
res  to  minimize  impacts.  An  extensive  re- 
5  water  study  has  investigated  the  effects  of 
ay  runoff  on  receiving  water  environment, 
lines  were  developed  for  assessing  water  re- 
s  impacts  from  highways.  An  evaluation  and 
sis  of  nonpoint  source  runoff  mitigation  has 
led    cost-effective    measures    for    highway 
vater  and  guidelines  to  assist  highway  agen- 
identifying  potential  problems  and  imple- 
g  mitigation.  An  important  product  of  this 
was  identification  of  ineffective  measures, 
ch  is  underway  to  develop  performance  cri- 
id  design  specifications  for  retention,  deten- 
id  overland  flow  systems.  A  highway  runoff 
%  program  is  being  prepared  to  transfer  the 
logy  developed  from  this  program.  (See  also 
1083)  (Author's  abstract) 
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JJLTURAL  NONPOINT  SOURCE  STUD- 
IN     SOUTHEASTERN     WATERSHEDS: 
MONITORING   AND   FARMER   SUR- 

Carolina  State  Univ.  at  Raleigh, 
timenik. 

rspectives  on  Nonpoint  Source  Pollution, 
dings   of  a   National   Conference,    Kansas 
IO.  May  19-22,  1985.  Environmental  Pro- 
Agency,   1985.  p  402-407,  4  tab,   10  ref. 

>t0^:  'Path  of  pollutants,  *Water  pollution 

,    Nonpoint  pollution  sources,  *Monitoring, 

quality,  Nitrogen,  Phosphorus,  Sediment 

'ater  quality  management,  Fate  of  pollut- 

nitrogen,  phosphorus  and  sediment  load- 
r  2  to  4  years  of  field  sampling  in  three 
>nic  regions  of  North  Carolina  are  present- 


ed. Predictive  equations  developed  to  expand  the 
concentration  data  for  use  with  the  more  complete 
flow  record  to  calculate  annual  loading  rates  are 
described.  Comparisons  between  the  five  Coastal 
Plain,  six  Piedmont,  and  one  mountain  watershed, 
and  with  literature  values  are  made.  Producer  sur- 
veys were  conducted  4  years  for  the  Coastal  Plain 
study  and  2  years  for  the  Mountain  study.  Ques- 
tions were  designed  to  evaluate  farmer  awareness 
of  technical  and  cost-sharing  assistance  available 
Information  on  attitudes  concerning  the  need  and 
adoption  of  best  management  plans  to  control  non- 
point  sources  at  the  beginning  and  end  of  the  study 
period  was  also  collected.  Results  show  the  need 
for  and  challenges  that  exist  for  producer  educa- 
tion and  motivation  to  implement  and  maintain 
appropriate  recommendations.  Techniques  are  rec- 
ommended for  evaluating  nonpoint  source  control 
program  effectiveness  or  water  quality  changes 
over  time  and  space  based  on  experiences  with 
judgmental  and  statistical  grab  and  instrumental 
sampling,  modeling  techniques,  and  plot  versus 
watershed  studies.  (See  also  W88-01083)  (Author's 
abstract) 
W88-01161 


PROTECTING  TDLLAMOOK  BAY  SHELLFISH 
WITH  POINT/NONPOINT  SOURCE  CON- 
TROLS, 

Oregon   State   Dept.    of  Environmental   Quality 

Portland. 

For   primary   bibliographic   entry  see   Field   5G. 

W  88-01 165 


FATE  OF  MATERIALS  EXPORTED  BY  THE 
BIG  BLUE  AND  THE  BLACK  VERMILLION 
RIVERS  INTO  TUTTLE  CREEK  RESERVOIR 

KANSAS,  ' 

Kansas  State  Univ.,  Manhattan.  Div.  of  Biology 
J.  R.  Shuman,  G.  R.  Marzolf,  and  J.  A.  Arruda. 
IN:  Perspectives  on  Nonpoint  Source  Pollution 
Proceedings  of  a  National  Conference,  Kansas 
City,  MO.  May  19-22,  1985.  Environmental  Pro- 
tection Agency,    1985.   p  471-477,   7  fig,   12  ref. 

Descriptors:  *Fate  of  pollutants,  *Big  Blue  River 
•Black  Vermillion  River,  *Nonpoint  pollution 
sources,  *Suspended  load,  *Tuttle  Creek  Reser- 
voir, *Kansas,  Suspended  sediments,  Nutrients, 
Dissolved  solids,  Agricultural  watersheds,  Precipi- 
tation, Turbidity,  Water  quality,  Biological  proc- 
esses. 

Suspended  sediments  and  dissolved  nutrients  in 
mid-western  reservoirs  originate  in  agricultural 
watersheds.  Rivers  carry  the  sediments  and  nutri- 
ents to  reservoirs  formed  by  impounded  rivers. 
Highest  loadings  occur  during  storm  flows,  thus 
the  hydrologic  regime  represents  a  significant  con- 
trol variable.  Most  of  the  precipitation  in  the  Great 
Plains  occurs  in  late  spring  and  early  summer, 
usually  in  the  form  of  thunderstorms,  but  little 
similarity  exists  from  year  to  year.  Once  in  the 
reservoir,  wind  generated  currents  keep  materials 
in  suspension,  thus  establishing  turbidity  gradients 
along  the  long  axis  of  the  reservoir.  These  gradi- 
ents of  suspended  materials  control  many  biologi- 
cal processes,  e.g.,  photosynthesis,  decomposition, 
particulate  feeding  by  zooplankton  and  predation 
by  zooplanktivorous  fishes.  These  biological  proc- 
esses influence  water  quality;  thus,  while  the  origi- 
nal quality  of  the  water  entering  the  reservoir  is 
directly  related  to  watershed  conditions,  water- 
shed properties  more  subtly  and  indirectly  influ- 
ence water  quality.  (See  also  W88-01083) 
W88-01176 


INTERACTION  OF  BIOLOGICAL  AND  HY- 
DROLOGICAL  PHENOMENA  THAT  MEDI- 
ATE THE  QUALnTES  OF  WATER  DRAINING 
NATTVE  TALLGRASS  PRAIRIE  ON  THE 
KONZA  PRATRTE  RESEARCH  NATURAL 
AREA, 

Savannah  River  Ecology  Lab.,  Aiken,  SC. 
J.  V.  McArthur,  M.  E.  Gurtz,  C.  M.  Tate,  and  F. 
S.  Gilliam. 

IN:  Perspectives  on  Nonpoint  Source  Pollution, 
Proceedings  of  a  National  Conference,  Kansas 
City,  MO.  May  19-22,  1985.  Environmental  Pro- 
tection Agency,  1985.  p  478-482,  5  fig,  1  tab,  14  ref 


DOE  Contract  No.  E-AC09-76SR00819. 

Descriptors:  *Water  quality,  'Biological  processes, 
Hydrological  processes,  *Konza  Prairie,  *Kings 
Creek  Watershed,  Water  chemistry,  Chemical 
analysis,  Data  acquisition,  Organic  carbon,  Nitro- 
gen, Phosphorus,  Particulate  matter. 

The  quality  of  water  from  native  landscapes  is  the 
baseline  against  which  the  impact  of  pollutants  on 
surface  water  resources  must  be  evaluated.  The 
King's  Creek  watershed  has  been  a  U.S.  Geologi- 
cal Survey  benchmark  watershed  since  1979.  It 
represents  the  landscape  type  that  gave  rise  to 
much  of  the  agricultural  midwestern  United  States. 
Hydrologic,  chemical,  and  biological  measure- 
ments have  been  made  by  ecologists  performing 
long-term  ecological  research  (LTER)  in  tallgrass 
prairie.  Streamwater  chemistry  varies  seasonally 
with  the  amount  and  movement  of  groundwater 
and  soil  water,  with  changes  in  surface  water  dis- 
charge. Concentrations  of  organic  carbon,  organic 
and  inorganic  nitrogen,  and  phosphorus  increase 
during  storm  flows.  The  particulate  fractions  in 
transport  and  in  storage  in  the  stream  bed  and  on 
the  flood  plain  vary  seasonally  with  recent  hydro- 
logic  history  and  changes  in  vegetation.  (See  also 
W88-01083) 
W88-01177 


IMPLICATIONS  OF  ATRSHED  PROCESSES 
AND  ATMOSPHERIC  DEPOSITION  OF  NON- 
POINT  POLLUTANTS, 

Butler  Univ.,  Indianapolis,  IN.  Holcomb  Research 
Inst. 

O.  L.  Loucks. 

IN:  Perspectives  on  Nonpoint  Source  Pollution 
Proceedings  of  a  National  Conference,  Kansas 
City,  MO.  May  19-22,  1985.  Environmental  Pro- 
tection Agency,   1985.  p  483-486,   3  tab,   19  ref. 

Descriptors:  *Fallout,  *Acid  rain,  *Air  pollution, 
Nonpoint  pollution  sources,  "Lakes,  *Fate  of  pol- 
lutants, *Minnesota,  *Wisconsin,  *Great  Lakes 
Chemical  analysis,  Path  of  pollutants,  Sulfates,  Hy- 
drogen ion  concentration,  Alkalinity. 

Lake  managers  now  routinely  use  estimates  of 
chemical  loadings  from  adjacent  land  surfaces  and 
from  groundwater  in  evaluating  prospective  re- 
sponses to  a  treatment.  However,  large  nonpoint 
sources  of  pollutants  through  atmospheric  trans- 
port and  deposition  also  need  to  be  considered 
The  capacity  for  watersheds  and  lakes  to  assimilate 
the  acidic  component  of  these  inputs  varies  widely 
on  a  site-by-site  basis.  Results  are  presented  from 
studies  of  atmospheric  chemical  inputs  and  associ- 
ated lake  chemistries  in  northern  Minnesota  and 
Wisconsin.  Evidence  is  gradually  documenting  the 
lake-watershed  properties  that  determine  whether 
nonpomt  pollutants  deposited  by  atmospheric 
processes  are  likely  to  result  in  a  pH  or  alkalinity 
depression  in  lakes  or  streams.  When  combined 
with  computations  on  hydrology  and  lakewater 
renewal  times,  information  also  is  being  developed 
to  determine  whether  the  responses  to  S04(2-) 
deposition  in  the  northern  Great  Lakes  States  is 
emerging  as  the  most  important  variable  determin- 
ing lake  sulfate  and  alkalinity,  and  aspects  of  wa- 
tershed hydrology,  lakewater  renewal  times,  and 
surrounding  vegetation  types  are  important  sec- 
ondary considerations.  (See  also  W88-01083) 
(Lantz-PTT) 
W88-01178 


IRRIGATION  RETURN  FLOWS  AND  SALINI- 
TY PROBLEMS  IN  THE  COLORADO  RIVER 
BASIN, 

World  Resources  Inst.,  Washington,  DC. 

For  primary   bibliographic   entry   see   Field   5G 

W88-01180 


AGRICULTURAL  NONPOINT  SOURCE  POL- 
LUTION IN  THE  MIDWEST, 

Illinois  Univ.,  Urbana.  Coll.  of  Agriculture 

R.  D.  Walker. 

IN:  Perspectives  on  Nonpoint  Source  Pollution 

Proceedings   of  a   National   Conference,    Kansas 

City,  MO.  May  19-22,  1985.  Environmental  Pro- 
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Field  5— WATER  QUALITY  MANAGEMENT  AND  PROTECTION 


Group  5B — Sources  Of  Pollution 

tection  Agency,  1985.  p  497-498. 

Descriptors:  'Agricultural  runoff,  *Nonpoint  pol- 
lution sources,  'Erosion,  *Water  pollution  sources, 
Sedimentation,  Soil  erosion,  Wind  erosion,  Conser- 
vation tillage,  Pesticides,  Herbicides. 

The  area  often  referred  to  as  the  North  Central 
States  and  Northern  Great  Plains  includes  Ohio, 
Indiana,  Illinois,  Missouri,  Iowa,  Minnesota,  Wis- 
consin, and  Michigan  as  the  North  Central  States, 
and  Kansas,  Nebraska,  South  Dakota,  and  North 
Dakota  as  the  Northern  Great  Plains.  These  areas 
have  the  highest  percent  of  land  devoted  to  agri- 
cultural crops  in  the  US.  More  than  60%  of  the 
total  land  is  used  to  grow  agricultural  crops.  The 
major  crops  are  corn,  soybeans,  sorghum  grains, 
and  wheat;  corn  and  soybeans  are  grown  in  the 
North  Central  States  and  wheat  and  sorghum 
grains  in  the  Northern  Great  Plains  States. 
Changes  in  agriculture  have  been  occurring  that 
cause  higher  levels  of  nonpoint  pollution;  primarily 
a  shift  from  grasses  and  legumes  to  soybeans  on  a 
large  portion  of  the  Corn  Belt  land.  A  change  in 
soil  erosion  occurred  as  a  result  of  the  shift.  This 
problem  changes  from  west  to  east  in  the  area; 
with  wind  erosion  the  dominant  problem  in  the 
Western  Great  Plains,  changing  to  water  erosion 
eastward  into  the  North  Central  States.  Water 
erosion  is  affected  mainly  by  rainfall  amounts,  but 
also  by  soil  types.  Sediment  is  a  major  water 
pollutant,  especially  through  the  central  Corn  Belt 
of  Indiana,  Illinois,  and  Iowa.  Sediment  delivered 
to  streams  and  lakes  is  also  affected  by  the  soil  type 
and  rainfall.  The  deep  loess  soils  found  along  the 
Missouri,  Mississippi,  and  Illinois  Rivers  are  highly 
erosive,  resulting  in  high  sedimentation  rates  in 
lakes  and  rivers.  A  major  soil  erosion  control  prac- 
tice that  is  now  promoted  to  reduce  soil  erosion  is 
conservation  tillage.  Conservation  tillage  systems 
include  those  reduced  tillage  systems  that  leave  20- 
30%  crop  residue  soil  cover  after  planting.  The 
major  environmental  problem  with  these  systems 
has  been  the  increased  dependence  on  pesticides, 
particularly  herbicides  to  control  weeds  as  tillage 
is  reduced.  While  the  systems  are  effective  in  re- 
ducing soil  erosion  by  50-80%,  the  long-term  con- 
sequences of  using  the  pesticides  are  not  known. 
(Lantz-PTT)  (See  also  W88-01083) 
W88-01181 


EFFECTS  OF  CARBONATE  GEOLOGY  ON 
URBAN  RUNOFF:  WATER  QUALITY  AS- 
PECTS, 

Tennessee  Valley  Authority,  Chattanooga. 
J.  D.  Milligan,  and  R.  P.  Betson. 
IN:  Perspectives  on  Nonpoint  Source  Pollution, 
Proceedings   of  a   National   Conference,   Kansas 
City,  MO.  May  19-22,  1985.  Environmental  Pro- 
tection Agency,  1985.  p  499-501,  1  fig,  2  tab,  4  ref. 

Descriptors:  'Carbonates,  'Geology,  'Urban 
runoff,  'Water  quality  control,  'Nonpoint  pollu- 
tion sources,  'Knoxville,  'Tennessee,  'Path  of  pol- 
lutants, Rainfall,  Runoff,  Groundwater  quality, 
Water  pollution  sources,  Water  quality. 

A  study  of  urban  runoff  in  four  subbasins  within  a 
Knoxville,  Tenn.,  watershed  was  conducted  as  part 
of  EPA's  Nationwide  Urban  Runoff  Program.  The 
four  subbasins  represent  three  urban  land-use 
types,  residential,  strip  commercial,  and  central 
business  district.  Flow  proportional  runoff  samples, 
rainfall,  and  dryfall  samples  were  collected  for 
water  quality  analysis.  A  water  quality  mass  bal- 
ance was  used  to  differentiate  the  effect  of  different 
urban  land  use  types  and  carbonate  geology  on 
urban  runoff  water  quality.  Rainfall/runoff  load 
ratios  illustrate  the  effect  of  carbonate  geology  on 
different  water  quality  constituents  within  the  sub- 
basins and  their  potential  impact  on  groundwater. 
Correlation  coefficients  between  input/output 
ratios  of  conservative  constituents  and  antecedent 
dry  days  were  calculated;  these  further  illustrate 
the  relationship  of  carbonate  geology  to  urban 
runoff.  The  seasonal  nature  of  the  magnitude  of 
urban  runoff  losses  to  the  groundwater  system  was 
evidenced  by  the  retention  of  potential  runoff  mass 
within  the  subbasins  during  dry  weather  storms.  It 
was  found  that  urban  runoff  in  areas  underlain  by 
carbonate  geology  may  have  a  significant  impact 
on  groundwater  quality.  (See  also  W88-01083) 


W88-01182 


USING  IN-STREAM  MONITORING  STATIONS 
TO  EVALUATE  POLLUTION  FROM  URBAN 
RUNOFF, 

South  Dakota  School  of  Mines  and  Technology, 

Rapid  City.  Dept.  of  Civil  Engineering. 

For  primary  bibliographic  entry  see  Field  7B. 

W88-01183 


TRACE  METALS  IN  THE  ENVIRONMENT: 
VOLUME  6  -  COBALT,  AN  APPRAISAL  OF 
ENVIRONMENTAL  EXPOSURE. 

For  primary  bibliographic  entry  see  Field  5C. 
W88-01198 


GEOCHEMISTRY  AND  OCCURRENCE, 

Midwest  Research  Inst.,  Kansas  City,  MO. 

B.  L.  Carson,  and  C.  J.  Cole. 

IN:  Trace  Metals  in  the  Environment:  Volume  6  - 

Cobalt,  An  Appraisal  of  Environmental  Exposure. 

Ann  Arbor  Science  Publishers  Inc.,  Ann  Arbor, 

MI.  1981.  p  371-529,  3  fig,  36  tab,  292  ref. 

Descriptors:  'Heavy  metals,  'Cobalt,  'Geochemis- 
try, 'Pollutant  identification,  Igneous  rocks,  Meta- 
morphic  rocks,  Minerals,  Sediments,  Marine  envi- 
ronment, Phosphates,  Water  pollution,  Water  pol- 
lution sources. 

The  crustal  abundance  of  cobalt  has  been  calculat- 
ed largely  on  the  basis  of  concentrations  in  igneous 
and  sometimes  metamorphic  rocks.  The  bulk  of 
cobalt  is  in  the  more  easily  weathered  minerals 
such  as  olivine,  hornblende,  augite,  and  biotite. 
Ilmenite  and  magnetite  are  moderately  stable 
toward  weathering  action.  The  cobalt  in  the  crys- 
tal lattice  of  rock-forming  minerals  is  unavailable 
to  other  environmental  media  until  released  by 
weathering.  In  sediments  of  natural  water  bodies, 
the  cobalt  concentrations  reported  range  from  9 
mg/kg  (sediments  in  the  Sea  of  Japan)  to  160  mg/ 
kg  (carbonate-free  sediments  deep  in  the  Indian 
and  Pacific  Oceans).  Phosphate,  carbonate,  and 
hydroxyl  are  the  anions  regulating  the  solubility  of 
cobalt  in  aerated  waters;  in  addition  to  these 
anions,  sulfide  is  important  in  anoxic,  sulfate-rich 
waters.  (See  also  W88-01 198)  (Lantz-PTT) 
W88-01199 


ENVIRONMENTAL  TRANSPORT, 

Midwest  Research  Inst.,  Kansas  City,  MO. 

B.  L.  Carson. 

IN:  Trace  Metals  in  the  Environment:  Volume  6  - 

Cobalt,  An  Appraisal  of  Environmental  Exposure. 

Ann  Arbor  Science  Publishers  Inc.,  Ann  Arbor, 

MI.  1981.  p  531-662,  5  fig,  37  tab,  243  ref. 

Descriptors:  'Heavy  metals,  'Path  of  pollutants, 
'Cobalt,  'Soil  contamination,  'Groundwater 
movement,  Soil  chemistry,  Sediments,  Clay,  Hy- 
drogen ion  concentration,  Soil  water,  Chemical 
analysis,  Fate  of  pollutants,  Chemical  reactions. 

Cobalt  is  held  to  a  greater  degree  by  soils  with 
higher  pH  and  higher  contents  of  clay,  natural 
organics,  and  hydrous  manganese  and  iron  oxides. 
Very  strong  organic-complexing  agents,  such  as 
EDT A—which  is  now  a  widespread  contaminant 
of  U.S.  waters-greatly  enhance  cobalt  mobility. 
Weaker  organic-complexing  agents,  such  as  those 
present  in  plant  extracts,  also  increase  its  extracta- 
bility.  Formation  of  either  weak  or  strong  soluble 
organic  complexes  of  cobalt  decreases  its  uptake 
by  plants.  Many  factors  complicate  the  transport 
and  speciation  of  cobalt  in  natural  waters  and 
sediments,  and  few  generalities  can  be  made.  An- 
thropogenic pollution  appears  to  enhance  the  solu- 
bility of  cobalt  in  freshwater  by  complexing  it  with 
sewage-derived  organics.  Predominant  cobalt  spe- 
cies in  unpolluted  freshwater  are:  Co(2  +  ),  the 
carbonate,  the  hydroxide,  the  sulfate,  adsorbed 
forms,  oxide  coatings,  and  crystalline  sediments;  in 
seawater:  CoCl(  +  ),  Co(2  +  ),  the  carbonate,  and 
the  sulfate.  Cobalt  transport  in  soils  and  water  are 
discussed  and  atmospheric  emissions  of  cobalt  are 
described.  Atmospheric  transport  of  cobalt  has  not 
been  nearly  so  well  studied  as  its  behavior  in  soils 
and  water.  The  descriptions  of  atmospheric  emis- 


sions and  related  environmental  contamination  are, 
however,  necessary  preliminaries  to  understanding 
the  behavior  of  aerosol  cobalt.  (See  also  W8£ 
01 198)  (Lantz-PTT) 
W88-01200 


COBALT  IN  THE  FOOD  CHAIN, 

Midwest  Research  Inst.,  Kansas  City,  MO. 

C.  J.  Cole,  and  B.  L.  Carson. 

IN:  Trace  Metals  in  the  Environment:  Volume  6  - 

Cobalt,  An  Appraisal  of  Environmental  Exposure. 

Ann  Arbor  Science  Publishers  Inc.,  Ann  Arbor, 

MI.  1981.  p  777-924,  1  fig,  28  tab,  297  ref. 

Descriptors:  'Path  of  pollutants,  'Heavy  metals, 
•Cobalt,  'Food  chains,  Aquatic  environment,  Fate 
of  pollutants,  Trophic  level,  Ecosystem. 

Information  on  cobalt  in  the  aquatic  food  chain,  in 
the  terrestrial  food  chain,  and  in  the  human  diet 
and  human  tissues  is  summarized.  Difficulties  in 
calculating  a  human  body  burden  are  discussed.  In 
general,  cobalt  concentration  factors  diminish  with 
increasing  trophic  levels  in  any  particular  food 
chain.  Exceptions  are  noted  in  a  predator-herbi- 
vore-plant-soil  chain  in  a  temperature  ecosystem 
and  in  a  reptile/amphibian-insect-plant-soil  chain  in 
a  tropical  moist  forest.  In  contaminated  or  heavily 
cobalt-fertilized  media,  the  concentration  factors 
for  plants  do  not  increase  as  rapidly  as  do  the 
media  concentrations.  (See  also  W88-01198) 
(Lantz-PTT) 
W88-01201 


NATURAL  ACIDITY  OF  WATERS  IN  PODZO- 
LIZED  SOILS  AND  POTENTIAL  IMPACTS 
FROM  ACID  PRECIPITATION, 

Colorado  State  Univ.,  Fort  Collins.  Dept.  of  Earth 
Resources. 

J.  D.  Stednick,  and  D.  W.  Johnson. 
IN:  International  Symposium  on  Hydrometeoro- 
logy,  June  13-17,  1982,  Denver,  Colorado.  Ameri- 
can Water  Resources  Association,  1983.  p  299-302, 
2  tab,  10  ref.  DOE  Contract  No.  RP-1813-1. 

Descriptors:  'Hydrometeorology,  'Acidity,  'Path 
of  pollutants,  'Acid  rain,  'Chemical  reactions, 
•Podzols,  'Environmental  effects,  'Alaska,  Nutri- 
ents, Soil  water,  Hydrogen  ion  concentration, 
Acidic  soils,  Organic  acids,  Color,  Iron. 

Nutrient  movements  through  sites  in  southeast 
Alaska  and  Washington  were  documented  to  de- 
termine net  changes  in  chemical  composition  of 
precipitation  water  as  it  passed  through  a  forest 
soil  and  became  stream  flow.  These  sites  were  not 
subject  to  acid  precipitation  (rainfall  pH  5.8-7.2), 
yet  soil  water  was  acidified  to  4.2  by  natural  organ- 
ic acid  forming  processes  in  the  podzol  soils.  Or- 
ganic acids  precipitated  in  the  subsoils,  allowing  a 
pH  increase.  Stream  water  pH  ranged  from  6.5  to 
7.2  indicating  a  natural  buffering  capacity  that  may 
exceed  any  additional  acid  input  from  acid  rain. 
Precipitation  composition  was  dominated  by  mag- 
nesium, sodium,  and  chloride  due  to  the  proximity 
of  the  ocean  at  the  southeast  Alaska  site.  Anionic 
constituents  of  the  precipitation  were  dominated 
by  bicarbonate  at  the  Washington  site.  Soil  podzo- 
lization  processes  concurrently  increased  solution 
color  and  iron  concentrations  in  the  litter  and 
surface  horizons  leachates.  The  anion  flux  through 
the  soil  profile  was  dominated  by  chloride  and 
sulfate  at  the  southeast  Alaska  site,  whereas  at  the 
Washington  site  anion  flux  appeared  to  be  domi- 
nated by  organic  acids.  Electroneutrality  calcula- 
tions indicated  a  cation  deficit  for  the  southeast 
Alaska  site.  (See  also  W88-01203)  (Author's  ab- 
stract) 
W88-01250 


U.S.  NATIONAL  ACID  PRECIPITATION  AS- 
SESSMENT PROGRAM, 

National  Acid  Precipitation  Assessment  Program, 

Washington,  DC. 

For  primary  bibliographic  entry  see  Field  5C. 

W88-01273 


WATER  QUALITY  MANAGEMENT  AND  PROTECTION— Field  5 


S  PHASE  AND  PRECIPITATION  ACIDI- 
S  IN  THE  COLORADO  MOUNTAINS, 

orado  Coll.,  Colorado  Springs. 
L  Huebert,  R.  B.  Norton,  M.  J.  Bollinger,  D.  D. 
nsh,  and  C.  Hahn. 
International  Symposium  on  Hydrometeoro- 
1,  June  13-17,  1982,  Denver,  Colorado.  Ameri- 
Water  Resources  Association,  1983.  p  443-449, 
5,  19  ref. 

criptors:  'Hydrometeorology,  'Chemistry  of 
epilation,  'Chemical  reactions,  *Acid  rain, 
ilorado,  'Water  pollution  sources,  Nitric  acid, 
■ates,  Aerosols,  Chemical  analysis,  Ion  chroma- 
■aphy,  Hydrogen  ion  concentration,  Conduc- 
y,  Path  of  pollutants.  Snow. 

tie  past  few  years,  both  the  gas  phase  concen- 
ons  of  nitric  acid,  its  precursors,  and  nitrate 
sols  and  the  precipitation  concentrations  of 
ite  were  measured  at  Niwof  Ridge,  a  remote 
field  site  located  at  3  km  elevation  in  the 
>rado  mountains  west  of  the  Denver  metropol- 
area.  The  measurements  were  made  using  a 
:ty  of  techniques:  filter  collection,  ion  chroma- 
aphic  analysis,  direct  pH  and  conductivity  de- 
lations, and  chemiluminescence  detection, 
uttensiye  wind  speed/  wind  direction  network, 
>led  with  trajectory  analyses,  provided  meteor- 
ical  support.  The  prevailing  winds  at  the  site 
Tom  the  west,  although  occasionally  the  wind 
om  the  east,  across  the  metropolitan  area  in 
direction.  Correlations  between  the  wind  di- 
on  and  the  acidity  levels,  both  in  the  air  and  in 
preparation,  show  that,  despite  the  fact  that 
winds  are  atypical,  the  acidic  components 
mpanying  these  winds  are  the  likely  major 
x  of  the  relatively  high  acid  deposition  that 
rs  at  the  site.  The  observed  nitric  acid/precur- 
correlations  are  consistent  with  the  current 
ire  of  the  transformation  chemistry.  During 
*onter  of  1980/81,  it  was  shown  that  snow 
aiges  nitric  acid  and  nitrate  very  efficiently 
also  W88-01203)  (Author's  abstract) 
■01274 


metals  has  strongly  influenced  forest  soils,  sedi- 
ment, and  surface  water  chemistry.  (See  also  W88- 
01203)  (Author's  abstract) 
W88-01275 


riAL  AND  TEMPORAL  TRENDS  IN  THE 
MISTRY  OF  ATMOSPHERIC  DEPOSI- 
«J  IN  NEW  ENGLAND,     " 

e  Univ.  at  Orono.  Dept.  of  Geological  Sci- 
;. 

'.  Hanson,  and  S.  A.  Norton. 
International   Symposium  on  Hydrometeoro- 
June  13-17,  1982,  Denver,  Colorado.  Ameri- 
Vater  Resources  Association,  1983.  p  451-459 
g,   12  ref.  NSF  Grant  No.   DEB-78-10641. 

riptors:  *Hydrometeorology,  'Chemistry  of 
pitation,  'Spatial  distribution,  'Temporal  dis- 
ion,  'Acid  rain,  'New  England,  'Chemical 
ions,  'Path  of  pollutants,  'Quebec,  Soil  chem- 
Hydrogen  ion  concentration,  Lakes,  Manga- 
Calcium,  Magnesium,  Potassium,  Zinc,  Iron, 
.  Copper,  Aluminum,  Chemical  analysis, 
y  metals,  Air  pollution. 

•spheric  deposition  related  geochemical 
jes  in  New  England  and  Quebec  were  evalu- 
)y  means  of  (1)  transect  studies  of  soil  chemis- 
arallel  to  pH  and  metal  deposition  gradients; 
2)  chemical  analysis  of  lake  sediments  with 
>llowing  results:  (a)  Mn,  Ca,  Mg,  K,  Zn,  Fe, 
"b  concentrations  and  pH  in  organic  litter  of 
altitude  spruce-fir  forests  relate  to  the  present 
radients  for  precipitation  and  inferred  gradi- 
>f  heavy  metal  loading;  (b)  atmospheric  depo- 

of  heavy  metals  (including  Pb,  Zn,  and  Cu) 
i  increasing  in  the  19th  century  in  New  Eng- 
uid  may  be  leveling  out  in  the  last  5-10  years, 
lerated  mechanical  erosion  may  mask  in- 
ss  in  concentration  of  these  elements  in  lake 
ents  but  deposition  rate  calculations  indicate 
ich  as  a  12X  increase  in  sediment  accumul- 
ate of  Pb  due  to  atmospheric  loading.  Rela- 
ncreases  depend  on  increased  loading,  back- 
id  values,  and  total  deposition  rate.  Inferred 
ication  of  precipitation  and  surface  waters 
rsulted  in  increased  leaching  of  Zn,  Ca,  Mg, 
M  from  soils  and  sediments  with  inferred 
irrent  increases  in  concentrations  of  these  ele- 

in  surface  waters.  Results  (a)  and  (b)  imply 
icreasing  atmospheric  deposition  of  acids  and 


RAPID  FLUCTUATIONS  IN  STREAMFLOW 
PH  AND  ASSOCIATED  WATER  QUALITY  PA- 
RAMETERS DURING  A  STORMFLOW 
EVENT, 

Northeastern  Forest  Experiment  Station,  Universi- 
ty Park,  PA. 

E.  S.  Corbett,  and  J.  A.  Lynch. 
IN:  International  Symposium  on  Hydrometeoro- 
logy,  June  13-17,  1982,  Denver,  Colorado.  Ameri- 
can Water  Resources  Association,  1983.  p  461-464, 
2  tab,  14  ref. 

Descriptors:  'Hydrometeorology,  'Hydrogen  ion 
concentration,  'Chemical  reactions,  'Water  qual- 
ity, 'Storms,  'Acid  rain,  'Fate  of  pollutants, 
•Pennsylvania,  Streamflow,  Path  of  pollutants, 
Hydrographs,  Rainfall,  Acidity,  Alkalinity. 

Three  aspects  of  hydrometeorological  significance 
-  the  quality  of  precipitation,  the  watershed  re- 
sponse of  converting  precipitation  into  streamflow, 
and  the  resulting  change  in  streamflow  quality  - 
were  studied  on  a  forested  experimental  watershed 
in  central  Pennsylvania.  Changes  in  streamflow 
quality  over  time  due  to  a  4.38-inch  rainstorm  are 
discussed.  Hydrograph  analysis  indicated  23.6%  of 
the  rainfall  input  was  discharged  as  stormflow. 
Streamflow  pH  declined  from  7.32  to  4.95  during 
the  storm,  and  H(+)  concentration  increased  over 
200  times.  Alkalinity  decreased  from  480  to  20 
microequivalents/L,  while  acidity  increased  from  - 
328  to  220  microequivalents/L  during  the  storm- 
flow  period.  Seven  days  after  rainfall  ended  and 
during  which  time  no  additional  rain  occurred, 
alkalinity  had  only  recovered  to  73  microequiva- 
lents/L. (See  also  W88-01203)  (Author's  abstract) 


ACTD  PRECIPITATION  AND  BUFFER  CAPAC- 
ITY OF  LAKES  IN  THE  SIERRA  NEVADA, 
CALD70RNIA, 

California  Univ.,  Santa  Barbara.  Dept.  of  Biologi- 
cal Sciences. 

J.  M.  Melack,  J.  L.  Stoddard,  and  D.  R.  Dawson. 
IN:  International  Symposium  on  Hydrometeoro- 
logy, June  13-17,  1982,  Denver,  Colorado.  Ameri- 
can Water  Resources  Association,  1983.  p  465-471, 
3  fig,  2  tab,  27  ref.  OWRT  Project  No.  A-080- 
CAL  and  WRCP  Project  No.  UCAL-WRC-590. 

Descriptors:  'Hydrometeorology,  'Acid  rain, 
•Chemical  reactions,  'Lakes,  'California,  'Sierra 
Nevada,  'Fate  of  pollutants,  Sulfuric  acid,  Nitric 
acid,  Hydrogen  ion  concentration,  Chemical  analy- 
sis, Alkalinity. 

The  east  central  Sierra  Nevada  received  acid  pre- 
cipitation (pH  3.7  to  4.9)  during  convective  storms 
interspersed  through  the  dry  season  of  1981.  Sulfu- 
ric acid  contributed  about  twice  the  acidity  of 
nitric  acid.  In  contrast,  late  autumn,  winter,  and 
early  spring  snow  (1981-1982)  ranged  in  pH  from 
5.2  to  6.1  (means  5.7)  and  had  low  ammonium, 
nitrate,  and  sulfate  concentrations.  As  of  1981  most 
of  the  alpine  lakes  of  the  Sierra  Nevada  remain 
very  weakly  buffered,  bicarbonate  lakes  that  re- 
ceive a  small  loading  of  acid  precipitation  and  a 
large  annual  input  of  snowmelt  uncontaminated  by 
strong  acids.  If  the  acidity  of  the  precipitation 
increases,  the  pH  of  the  lakes  will  decrease  rapidly 
because  the  lakes  and  their  basins  have  extremely 
low  buffer  capacity  especially  when  runoff  peaks 
during  snow  melt.  (See  also  W88-01203)  (Author's 
abstract) 
W88-01277 


IMPACT  OF  THE  RESOURCE  CONSERVA- 
TION AND  RECOVERY  ACT  ON  THE  DESIGN 
OF  HAZARDOUS  WASTE  INCINERATORS, 

IT  Enviroscience,  Inc.,  Knoxville,  TN. 

For  primary  bibliographic  entry  see  Field  6E. 

W88-01301 


KINETICS   MODEL    AND    SIMULATION    OF 
CONCENTRATION  VARIATIONS  OF  SPECIES 


Sources  Of  Pollution— Group  5B 

OF  POLYCHLORINATED  BIPHENYLS  IN- 
VOLVED IN  PHOTOCHEMICAL  TRANSFOR- 
MATION, 

Tennessee  Univ.,  Knoxville.  Dept.  of  Engineering 

Science  and  Mechanics. 

E.  V.  Kalmaz,  R.  B.  Craig,  and  G.  W. 

Zimmerman. 

IN:  Detoxication  of  Hazardous  Waste.  Ann  Arbor 

Science,  Ann  Arbor,  MI.  1982.  p  233-240,  3  fig,  12 

ref. 

Descriptors:  'Kinetics,  'Model  studies,  'Polychlo- 
rinated  biphenyls,  'Detoxification,  'Fate  of  pollut- 
ants, 'Photochemistry,  'Path  of  pollutants, 
•Chemical  reactions,  Water  pollution  sources,  Air 
pollution,  Chlorodibenzofuran. 

Polychlorinated  biphenyls  (PCB)  are  potentially 
toxic  and  carcinogenic  compounds  whose  large- 
scale  use  over  the  years  has  made  them  ubiquitous 
in  the  environment.  A  recent  study  by  the  National 
Academy  of  Sciences  indicates  that  total  U.S.  PCB 
use  as  of  1976  was  6.1  times  10  to  the  8th  power 
kg.  The  Atlantic  Ocean  appears  to  be  a  major  sink 
for  PCB,  accounting  for  80%  of  the  PCB  burden 
in  the  environment.  Many  freshwater  lakes  and 
rivers  also  serve  as  sinks  for  PCB.  Atmospheric 
transport  plays  a  major  role  in  the  worldwide 
dissemination  of  PCB.  Most  of  the  transport  of 
PCB  to  the  North  Atlantic  is  thought  to  be  atmos- 
pheric. PCB  transport  to  freshwaters,  such  as  Lake 
Michigan,  is  also  thought  to  have  an  important 
atmospheric   component.    PCB   released   directly 
into  the  atmosphere  adsorb  onto  particulates  and 
are  transported  with  the  prevailing  winds.  Creation 
of  free  radicals  by  sunlight  allows  environmental 
replacement  of  chlorines  by  hydroxy  groups  from 
water  without  the  intervention  of  alkali  when  this 
occurs  at  the  ortho  position  (found  to  be  the  most 
preferred  for  chlorine  loss).  The  resulting  1-hy- 
droxychlorobiphenyl    is   perfectly    positioned    to 
allow  oxygen  to  bond  an  ortho  position  on  the 
other  ring.  This  results  in  formation  of  the  poten- 
tially most  important  class  of  contaminant  in  PCB 
mixtures:  the  highly  toxic  chloridibenzofurans.  The 
photochemical  kinetics  model  was  developed  to 
predict  the  change  in  concentrations  and  formation 
of  predominant  PCB  under  the  influence  of  sun- 
light in  a  microsurface  layer  of  aquatic  environ- 
ments. The  rate  constants  of  the  photochemical 
reactions  and  initial  concentrations  of  each  chemi- 
cal species  are  considered  in  the  kinetic  model. 
The  computer  code  uses  the  reaction  rate  con- 
stants, average  surface  temperature  and  pH  of  the 
complex     photochemical     reactions     in     surface 
waters.  The  kinetics  model  incorporates  the  most 
important  photochemical  reactions  that  are  known 
to  occur  when  PCB  are  discharged  into  the  aquatic 
environment  over  relatively  long  periods  of  time 
(See  also  W88-01297)  (Lantz-PTT) 
W88-01310 


CHLORODIBENZODIOXINS  AND  CHLORO- 
DIBENZOFURANS:  AN  OVERVDZW, 

Wright  State  Univ.,  Dayton,  OH.  Brehm  Lab. 
T.  O.  Tiernan. 

IN:  Detoxication  of  Hazardous  Waste.  Ann  Arbor 
Science,  Ann  Arbor,  MI.  1982.  p  243-260,  4  fie  11 
tab,  Href.  B 

Descriptors:  'Detoxification,  'Hazardous  wastes, 
'Toxic  wastes,  *Chlorodibenzodioxins,  'Chlorodi- 
benzofurans,  *Fate  of  pollutants,  'Chlorinated  hy- 
drocarbon, 'Environmental  effects,  Water  pollu- 
tion sources,  Path  of  pollutants,  Organic  solvents, 
Water  pollution  effects. 

Widespread  concern  has  arisen  with  respect  to 
contamination  of  the  environment  by  chlorodiben- 
zodioxins  (CDD)  and  chlorodibenzofurans  (CDF). 
This  concern  has  been  prompted  in  part  by  obser- 
vations, principally  based  on  animal  studies,  that 
indicate  that  certain  of  the  CDD  and  CDF  exhibit 
potent  toxicity.  In  addition,  it  has  been  recognized 
that,  since  the  CDD  and  CDF  are  present  as 
contaminants  in  numerous  commercial  chemicals 
that  have  been  or  are  being  produced  and  used  in 
large  quantities,  the  potential  for  extensive  envi- 
ronmental contamination  by  these  compounds  is 
very  great.  Moreover,  CDD  and  CDF  generally 
are  quite  stable,  chemically  and  thermally,  and  are 
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reasonably  soluble  in  several  common  organic  sol- 
vents. There  is  some  evidence  to  suggest  that  the 
CDD  and  CDF  are  accumulating  in  the  environ- 
ment, and  that  these  compounds  persist  for  consid- 
erable periods.  A  concise  overview  of  the  present 
status  of  knowledge  of  the  CDD  and  CDF  is 
given,  as  a  prelude  to  discussions  of  various  meth- 
ods of  destroying  these  compounds  or  detoxifying 
wastes  in  which  they  are  contained.  (See  also  W88- 
01297)  (Lantz-PTT) 
W88-01311 


FIELD  TEST  FOR  EFFECTIVE  POROSITY 
AND  DISPERSIVTTY  IN  FRACTURED  DOLO- 
MITE, THE  WIPP,  SOUTHEASTERN  NEW 
MEXICO, 

Sandia  National  Labs.,  Albuquerque,  NM. 

D.  D.  Gonzalez,  and  H.  W.  Bentley. 

IN:   Groundwater  Hydraulics.   Water   Resources 

Monograph     Series    9.     American    Geophysical 

Union,  Washington,  DC.  1984.  p  207-221,  6  fig,  3 

tab,  7  ref. 

Descriptors:  'Radioactive  wastes,  *Waste  disposal, 
•Path  of  pollutants,  'Tracers,  'Dolomite,  'Hy- 
draulic properties,  'Groundwater  movement,  New 
Mexico,  Aquifers,  Solute  transport,  Field  tests, 
Transmissivity,  Porosity,  Dispersivity,  Soil  physi- 
cal properties,  Soil  properties,  Anions,  Model  stud- 
ies, Prediction. 

The  Waste  Isolation  Pilot  Plant  (WIPP),  a  demon- 
stration facility  in  New  Mexico,  which  is  used  to 
store  transuranic  waste  in  Permian-bedded  salts  has 
been  under  field  investigation  since  1975.  Previous 
hydrogeologic  investigations  showed  a  fractured 
dolomite  as  the  most  likely  groundwater  vehicle  to 
transport  waste  to  the  biosphere  in  the  event  such 
a  repository  is  breached.  In  order  to  describe  and 
predict  solute  transport,  hydraulic  characteristics 
including  the  difficult  to  predict  parameters  of 
effective  porosity  and  dispersivity,  of  the  trans- 
porting medium  needed  to  be  estimated  along  a 
hypothetical  flow  path.  Two-well  recirculation 
tracing  tests  were  performed.  As  a  result  of  tests 
for  tracer  performance  and  simplicity  in  handling 
and  analysis,  the  anions  pentafluorobenzoate  and 
sodium  thiocyanate  were  chosen  as  tracers  for  use 
in  evaluating  the  aquifer  parameters  in  dolomites  at 
the  WIPP.  Porosity  and  dispersivity  at  the  H-2  site 
were  estimated  at  18%  and  5.2  m,  respectively. 
The  data  obtained  from  the  recirculating  tests  were 
valuable  in  establishing  the  flow  and  solute  trans- 
port regime  in  the  Culebra  Dolomite  of  the  Rustler 
Formation  in  the  vicinity  of  the  H-2  location.  The 
type  curves  generated  by  the  Grove-Beetem  model 
fit  the  early  portions  of  the  data,  but  did  not  match 
late-time  data.  The  model  cannot  match  the  de- 
cline in  concentrations  without  modification  to 
include  anisotropy,  variable  pumping  rates  and 
boundary  conditions,  and  solute  retardation  in 
terms  of  matrix  probability.  A  site  specific  numeri- 
cal model  was  indicated  that  used  both  recircula- 
tion and  convergent  flow  tracer  test  for  calibra- 
tion. (See  also  W88-01344)  (Wood-PTT) 
W88-01352 


FORMULATION  OF  MODELS  BASED  ON 
THE  AVERAGE  CHARACTERISTICS  OF  A 
HETEROGENEOUS  AQUIFER, 

Florida  Univ.,  Gainesville. 

H.  Rubin,  and  B.  A.  Christensen. 

IN:   Groundwater   Hydraulics.   Water   Resources 

Monograph     Series    9.     American    Geophysical 

Union,  Washington,  DC.  1984.  p  344-367,  4  fig,  18 

ref. 

Descriptors:  'Saline  water  intrusion,  'Path  of  pol- 
lutants, 'Mathematical  models,  'Model  studies, 
•Aquifers,  'Solute  transport,  'Groundwater  move- 
ment, Groundwater,  Data  interpretation,  Mathe- 
matical studies,  Florida,  Mathematical  equations, 
Computers,  Simulation. 

A  general  methodology  was  developed  for  the 
formulation  of  the  mathematical  models  concern- 
ing transport  processes  in  aquifers.  Simplified 
models  with  reduced  requirements  for  computer 
time  are  needed  to  replace  previous  approaches 
used  for  flow  field  simulation.  Generally,  variable 
characteristics  of  the  aquifer  lead  to  nonlinearities 


in  the  mathematical  models  used  for  the  simulation 
of  transport  processes.  In  such  cases,  numerical 
calculations,  which  are  subject  to  convergence  and 
stability  limitations,  usually  required  large  quanti- 
ties of  computer  time  and  memory.  Application  of 
the  method  of  the  aquifer's  average  characteristics 
which  involve  replacement  of  the  basic  equations 
representing  transport  phenomena  that  depend  on 
local  characteristics  of  a  porous  medium  with 
equations  considering  the  average  characteristics 
of  the  aquifer  simplified  the  mathematical  models. 
Appropriate  mathematical  equations  and  some 
derivations  are  presented.  (See  also  W88-01344) 
(Wood-PTT) 
W88-01359 


GALERKIN-FINnE  ELEMENT  TWO-DIMEN- 
SIONAL TRANSPORT  MODEL  OF  GROUND- 
WATER RESTORATION  FOR  THE  IN  SITU 
SOLUTION  MINING  OF  URANIUM, 

Colorado  State  Univ.,  Fort  Collins. 

J.  W.  Warner,  and  D.  K.  Sunada. 

IN:   Groundwater   Hydraulics.   Water  Resources 

Monograph     Series    9.     American    Geophysical 

Union,  Washington,  DC.  1984.  p  368-391,  7  fig,  12 

ref. 

Descriptors:  'Water  pollution  treatment,  'Land 
reclamation,  'Mine-site  restoration,  'Path  of  pol- 
lutants, 'Model  studies,  'Solute  transport, 
'Groundwater  pollution,  'Groundwater  move- 
ment, 'Uranium  mining,  Groundwater,  In  situ 
mining,  Groundwater  management,  Cation  ex- 
change, Ion  exchange,  Colorado,  Mathematical 
equations,  Mathematical  studies. 

In  situ  mining  represents  a  new,  more  complex 
contaminant  transport  problem  in  site  restoration 
than  traditional  contaminant  transport  problems. 
The  simulation  of  groundwater  site  restoration  of 
contaminants  subject  to  adsorption  and  desorption 
on  the  solid  aquifer  material  requires  a  greater 
sophistication  then  previous  transport  models  be- 
cause of  the  complex  chemistry  involved.  A  solute 
transport  model  was  developed  that  is  capable  of 
simulating  binary  cation  exchange  between  two 
reacting  solutes.  The  model  was  applied  to  an 
actual  problem  of  groundwater  restoration  for  a 
pilot-scale  uranium  solution  mining  operation  in 
northeast  Colorado.  In  situ  uranium  solution 
mining  involves  injection  of  a  lixiviant  consisting 
of  a  leaching  chemical  and  an  oxidizing  agent 
through  wells  into  the  sandstone  formation  which 
contains  the  uranium  deposits.  The  uranium  ore  is 
preferentially  dissolved  from  the  host  rock  and  the 
uranium-bearing  groundwater  is  recovered 
through  pumping  wells.  After  mining,  restoration 
of  the  contaminated  groundwater  is  required.  The 
developed  model  is  presented  as  a  basic  working 
tool  to  be  used  by  regulatory  agencies,  mining 
companies,  and  others  concerned  with  groundwat- 
er restoration  for  prediction  and  for  evaluation  of 
alternative  restoration  strategies.  (See  also  W88- 
01344)  (Wood-PTT) 
W88-01360 


MANAGEMENT  OF  TOXIC  SUBSTANCES  IN 
OUR  ECOSYSTEMS:  TAMING  THE  MEDUSA. 

Ann  Arbor  Science,  Ann  Arbor,  MI.  1981.  186  p. 
Edited  by  Barney  W.  Cornaby. 

Descriptors:  'Toxic  wastes,  'Hazardous  wastes, 
'Hazardous  materials,  'Pollutants,  'Water  pollu- 
tion, Water  pollution  control,  Human  diseases, 
Public  health,  Path  of  pollutants,  Pollutant  identifi- 
cation, Heavy  metals,  Combined  pollutants,  Bioas- 
says. 

Papers  given  at  the  symposium  Taming  of  the 
Medusa:  Toxic  Substances  in  Our  Ecosystems' 
held  in  1980  are  presented.  The  different  but  inter- 
related perspectives  on  the  toxic  substance  prob- 
lem, human  populations  and  ecosystems,  are  dis- 
cussed in  two  papers  dealing  with  epidemiological 
studies  and  extrapolation  from  animal  toxicity  and 
chemical  data  to  the  intervention  of  human  cancer 
patterns  and  the  hierarchical  and  biogeochemical 
cycles  approach  to  measuring  toxic  effect  to  eco- 
systems at  the  system,  not  the  component,  level. 
Papers  on  synergistic  and  antagonistic  effects  of 
chemical  mixtures,  protocols  of  biological  tests  for 


documenting  effects  of  emissions,  and  the  manage- 
ment strategies  for  controlling  certain  substance* 
are  also  given.  Together  the  symposium  papers 
provide  a  logical  series  that  explains  how  toxic 
substances  are  being  or  can  be  managed  in  our 
ecosystems.  (See  W88-01363  thru  W88-01368) 
(Wood-PTT) 
W88-01362 


TOXIC  SUBSTANCES:  CLEAR  SCIENCE, 
FOGGY  POLITICS, 

Marine  Biological  Lab.,  Woods  Hole,  MA.  Eco- 
systems Center. 
G.  M.  Woodwell. 

IN:  Management  of  Toxic  Substances  in  Our  Eco- 
systems: Taming  the  Medusa.  Ann  Arbor  Science, 
Ann  Arbor,  MI.  1981.  p  5-17,  5  ref. 

Descriptors:  'Toxic  wastes,  'Hazardous  wastes, 
'Path  of  pollutants,  'Pollutants,  'Water  pollution 
sources,  'Water  pollution  control,  Political  as- 
pects, Hazardous  materials,  Toxicity,  Economic 
aspects,  Pesticides,  Radioactivity,  DDT. 

The  problems  of  controlling  the  manufacture  and 
use  of  toxic  substances  embody  nearly  all  the  ele- 
ments of  the  contemporary  crisis  of  environment 
growth,  profits,  and  economic  and  political  power 
Experiences  with  two  groups  of  toxic  substances 
ionizing  radiation  and  pesticides,  are  summarized 
Ionizing  radiation  is  an  example  of  an  inadvertaw 
waste  product  of  technology  that  happens  to  hav« 
powerful  biotic  effects.  Pesticides,  in  contrast,  an 
produced  and  used  because  of  their  biotic  effects 
Evidence  is  presented  to  show  that  toxics,  such  ai 
radioactive  debris  or  any  substance  that  can  b< 
vaporized  or  distributed  as  small  airborne  particles 
that  have  a  residence  time  in  the  atmosphere  o 
hours  to  days  can  be  carried  worldwide  by  atmos 
pheric  transport.  Insecticidal  properties,  persist 
ence  and  distribution  of  DDT  are  reviewed.  Whili 
it  is  desirable  for  a  pesticide  to  retain  its  effective 
ness,  the  longer  it  does  so,  the  greater  the  probabil 
ity  that  its  residues  will  migrate  and  accumulate  ii 
places  where  they  present  a  hazard  to  humans  am 
other  organisms.  It  is  concluded  that  there  is  n< 
alternative  to  the  development  of  closed  system 
for  management  of  toxics  and  that  increased  origi 
nal  research  in  this  area  is  required.  (See  also  W88 
01362)  (Wood-PTT) 
W88-01363 


PARADIGMS  IN  MULTIPLE  TOXICITY, 

Concordia  Univ.,  Sir  George  Williams  Campus 
Montreal  (Quebec).  Dept.  of  Biological  Science 
For  primary  bibliographic  entry  see  Field  5C. 
W88-01366 


TOWARD  IMPROVED  CONTROL  OF  TOXK 
SUBSTANCES, 

Monsanto  Research  Corp.,  Dayton,  OH. 

G.  D.  Rawlings. 

IN:  Management  of  Toxic  Substances  in  Our  Ecc 

systems:  Taming  the  Medusa.  Ann  Arbor  Sciena 

Ann  Arbor,  MI.  1981.  p  121-144,  3  fig,  6  tab,  1 

ref. 

Descriptors:  'Toxic  wastes,  'Hazardous  waste: 
•Toxicity,  'Industrial  wastewater,  'Water  pollv 
tion  sources,  'Water  pollution  control,  'Textil 
mill  wastes,  Wastewater,  Pollutants,  Pollutar 
identification,  Effluents,  Sampling,  Testing  proa 
dures,  Organic  compounds,  Biological  propertie 
Chemical  properties. 

After  the  need  to  manage  potentially  toxic  e 
fluents  was  mandated  by  legislation,  large  pr< 
grams  were  launched  to  evaluate  the  toxicity  < 
textile  plant  wastewaters  and  to  determine  tr 
most  effective  treatment  technology.  The  overa 
Environmental  Protection  Agency  textile  prograi 
consisted  of  two  separate  projects  with  the  sam 
goal  of  determining  the  'best  available  technolog 
economically  available'.  Field  sampling  and  analy 
ical  methods  are  detailed  and  the  results  from  tl 
GC/MS  analyses  of  samples  from  64  textile  plai 
raw  waste  and  secondary  effluents  for  organi 
priority  pollutants  are  summarized.  The  results  ( 
chemical  analyses  to  identify  the  classes  of  con 
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imds  present  in  environmental  samples  and  to 
asure  the  general  concentration  range  indicated 
presence  of  aliphatic  hydrocarbons,  aromatic 
npounds,  esters,  fatty  acid  groups  and  phthalate 
ms.  The  results  of  biological  tests  on  secondary 
stewater  samples  for  assessment  of  both  health 
I  ecological  effects  are  presented.  Although  the 
liminary  results  obtained  in  this  study  will  need 
be  confirmed,  they  will  be  used  to  guide  plans 
the  management  of  toxic  substances  in  ecosys- 
is.  (See  also  W88-01362)  (Wood-PTT) 
8-01368 


JDEGRADATION  AND  DETOXIFICATION 
ENVIRONMENTAL  POLLUTANTS. 
C  Press,  Inc.,  Boca  Raton,  FL.  1982.   147  p. 
ted  by  A.  M.  Chakrabarty. 

icriptors:  'Toxic  wastes,  'Fate  of  pollutants, 
icrobial  degradation,  •Biodegradation,  'Detoxi- 
tion,  'Hydrocarbons,  Enzymes,  Pesticides,  Me- 
)lism,  Pollutants,  Polychlorinated  biphenyls, 
itnatic  compounds,  Microorganisms,  Bacteria, 
rcury,  Genetics. 

ent  advances  in  understanding  the  biological 
nanisms  in  the  biodegradation  and  detoxifica- 
of  various  environmental  pollutants  are  re- 
ved.  The  enzymes  involved  in  the  hydroxyla- 
and  detoxification  of  many  carcinogenic  poly- 
lic  aromatic  hydrocarbons  by  various  mamma- 
tissues  were  studied,  and  the  genetic  basis  of 
i  hydroxylation  delineated.  The  toxicological 
>lems  created  by  persistent  halogenated  hydro- 
ions  focused  attention  on  the  desirability  of  a 
iled  study  of  the  biodegradability  of  such  com- 
sds  in  tie  environment.  Progress  in  under- 
ding  the  enzymatic  breakdown  of  various 
rinated  molecules  and  pesticides  both  by  aero- 
and  anaerobic  microorganisms  is  reported, 
a  chromasomal  genetic  elements  that  are 
m  to  be  involved  in  the  biodegradation  of 
dus  chlorinated  and  nonchlorinated  hydrocar- 
i  are  described.  Detailed  enzymaticand  genetic 
banisms  involving  reduction  or  methylation  of 
;ury  and  its  derivatives  are  discussed  and  re- 
's of  recent  studies  on  the  .mode  of  detoxifica- 
of  such  mercurial  compounds  by  various 
©organisms  are  presented.  (See  W88-01370 
W88-01374)  (Author's  abstract) 
-01369 


ROBIAL  METABOLISM  AND  ENZYMOL- 
r  OF  SELECTED  PESTICIDES, 

homa  Univ.,  Norman.  Dept.  of  Botany  and 

obiology. 

f.  Munnecke,  L.  M.  Johnson,  H.  W.  Talbot 

S.  Barik. 

Biodegradation  and  Detoxification  of  Environ- 

al  Pollutants.  CRC  Press,  Inc.,  Boca  Raton 

1982.  p  1-32,  2  fig,  2  tab,  132  ref,  append. 

riptors:  'Toxic  wastes,  'Pesticides,  'Detoxifi- 
n,  'Pesticides,  'Microbial  degradation,  'Fate 
ollutants,  'Path  of  pollutants,  'Metabolism, 
ijcity,  Organophosphorus  pesticides,  Phos- 
hioate  pesticides,  Carbamate  pesticides,  Phen- 
a  pesticides,  Acylanilide  pesticides,  Phenox- 
tate  pesticides,  Enzymology,  Pollutants,  En- 
s.  Hydrolysis. 

scientific  literature  pertaining  to  the  metabo- 
of  various  pesticides  by  cell-free  enzyme  ex- 
s  are  reviewed  in  order  to  show  the  potential 
microbial  enzyme  systems  have  for  the  detoxi- 
on  and  disposal  of  pesticides  in  industrial  situ- 
s.  It  was  postulated  that  microbial  enzymes 
I  be  isolated  and  be  effective  in  the  conversion 
wc  or  persistent  pesticides  into  less  toxic  or 
stent  molecules.  For  pesticides  belonging  to 
Tganophosphates,  dithioates,  carbamates,  acy- 
des,  phenylureas,  and  phenoxyacetates,  hy- 
ses  which  are  generally  stable  enzymes  that 
M  require  co-factors  are  instrumental  in  initial 
of  whole  cell  metabolism.  A  table  listing  the 
"ty  of  some  selected  pesticides  and  the  toxicity 
e  major  enzymatic  hydrolysis  product  is  pre- 
d  showing  that  for  organophosphates,  dith- 
s,  and  carbamates,  a  hydrolysis  of  the  parent 
ade  generally  leads  to  a  significant  reduction 
ucity.  For  acylanilides,  phenylureas,  and  phe- 


noxyacetates, hydrolysis  does  not  lead  to  a  signifi- 
cant reduction  in  toxicity  or,  in  some  cases,  pro- 
duces more  toxic  chemicals  though  the  biospecifi- 
city  of  the  pesticide  molecule  is  destroyed  and  the 
metabolites  are  not  as  environmentally  stable  as  the 
parent  pesticide.  The  enzymology  of  pesticide  me- 
tabolism is  detailed  for  each  of  the  six  previously 
mentioned  classes  of  pesticides  and  potential  indus- 
trial applications  are  discussed.  (See  also  W88- 
01369)  (Wood-PTT) 
W88-01370 


MICROBIAL  DEGRADATION  OF  POLY- 
CHLORINATED BIPHENYLS  (PCBS), 

Fermentation  Research  Inst.,  Yatabe  (Japan). 
K.  Furukawa. 

IN:  Biodegradation  and  Detoxification  of  Environ- 
mental Pollutants.  CRC  Press,  Inc.,  Boca  Raton 
FL.  1982.  p  33-57,  7  fig,  3  tab,  185  ref. 

Descriptors:  'Toxic  wastes,  'Detoxification,  'Pol- 
ychlorinated biphenyls,  'Microbial  degradation, 
•Fate  of  pollutants,  'Environmental  effects,  'Path 
of  pollutants,  'Biodegradation,  'Literature  review, 
Toxicity,  Pollutants. 

The  interaction  between  polychlorinated  biphenyls 
(PCBs)  and  microorganisms  is  reviewed  mainly 
from  the  viewpoint  of  PCB  biodegradation.  The 
behavior  of  PCBs  in  the  ecosystem  is  discussed 
with  emphasis  on  the  transfer  of  PCBs  into  the 
environment,  magnification  of  PCB  concentration 
in  the  environment,  and  the  toxic  effect  of  PCBs  in 
the  ecosystem.  Results  of  previous  experiments 
investigating  the  bacterial  degradation  of  PCBs 
and  the  effects  of  chlorine  substitution  on  biode- 
gradability of  PCBs  are  reviewed.  Bacterial  metab- 
olism studies  with  36  pure  isomers  of  PCBs  demon- 
strated that  23  compounds  were  metabolized  by  an 
Alcaligenes  sp.,  and  that  33  compounds  were  me- 
tabolized by  an  Acinetobacter  sp.;  a  summary  of 
previous  conclusions  regarding  metabolic  patterns 
is  presented.  The  fate  of  PCBs  in  the  environment 
is  discussed.  (See  also  W88-01369)  (Wood-PTO 
W88-01371  '  V         url»; 


CHEMICAL  TRANSFORMATIONS  OF  ARO- 
MATIC HYDROCARBONS  THAT  SUPPORT 
THE  GROWTH  OF  MICROORGANISMS, 

University  Coll.  of  North  Wales,  Bangor.  Dept.  of 
Biochemistry  and  Soil  Science. 
D.  W.  Ribbons,  and  R.  W.  Eaton. 
IN:  Biodegradation  and  Detoxification  of  Environ- 
mental Pollutants.  CRC  Press,  Inc.,  Boca  Raton, 
FL.  1982.  p  59-84,  12  fig,  151  ref. 

Descriptors:  'Toxic  wastes,  'Detoxification,  'Hy- 
drocarbons, 'Aromatic  compounds,  'Microbiolo- 
gical studies,  'Chemical  reactions,  'Fate  of  pollut- 
ants, 'Microorganisms,  'Literature  review,  Bacte- 
ria, Benzenes,  Alkylbenzenes,  Microorganism 
growth,  Growth. 

Microorganisms  have  been  observed  to  use  aro- 
matic hydrocarbons  as  nutrients  for  assimilation. 
The  review,  which  reduced  the  large  number  of 
reports  on  the  microbial  transformations  of  aromat- 
ic hydrocarbons  into  generalized  catabolic  path- 
ways, includes  sections  on  the  microbial  utilization 
of  benzene,  monoalkyl  benzenes,  dialkyl  benzenes, 
and  fused  polynuclear  hydrocarbons.  The  evidence 
for  most  of  the  illustrated  pathways  came  from 
many  isolated  observations  with  different  bacteria] 
strains.  Only  pathways  elaborated  in  microorga- 
nisms able  to  grow  with  aromatic  hydrocarbons  as 
carbon  and  energy  source  are  discussed  which 
restricted  the  biological  scope  of  the  review  to 
bacteria.  The  major  catabolic  routes  to  amphibolic 
intermediates  and  some  minor  alternative  transfor- 
mations that  may  lead  to  dead-end  products  are 
included.  Appropriate  diagrams  of  the  catabolic 
routes  are  presented.  (See  also  W88-01369)  (Wood- 
PTT) 
W88-01372 


GENETIC  AND  BIOCHEMICAL  BASIS  FOR 
MICROBIAL  TRANSFORMATIONS  AND  DE- 
TOXD7ICATION  OF  MERCURY  AND  MERCU- 
RIAL COMPOUNDS, 

Washington  Univ.,  St.  Louis,  MO.  Dept.  of  Biol- 


Sources  Of  Pollution — Group  5B 

ogy. 

S.  Silver,  and  T.  G.  Kinscherf. 
IN:  Biodegradation  and  Detoxification  of  Environ- 
mental Pollutants.  CRC  Press,  Inc.,  Boca  Raton, 
FL.  1982.  p  85-103,  5  fig,  101  ref. 

Descriptors:  'Toxic  wastes,  'Heavy  metals,  'Mer- 
cury, 'Organomercury  compounds,  'Microbial 
degradation,  'Microbial  transformation,  'Fate  of 
pollutants,  'Genetics,  'Biochemistry,  'Literature 
review,  'Detoxification,  Bacteria,  Methylation, 
Microbial  resistance,  Genes,  Pollutants. 

Because  mercury  and  organomercurial  compounds 
are  natural  components  of  the  ecosphere,  the  bac- 
terial transformation  of  these  compounds  exists  in 
the  absence  of  any  human  involvement  although 
human  activities  have  influenced  the  local  distribu- 
tion and  balances  of  the  element.  The  review, 
which  sketches  an  overall  picture  of  the  mercury 
cycle  in  the  biosphere,  emphasizes  the  role  of 
microbial  systems  in  this  cycle  and  presents  the 
facts  known  about  the  genetic  and  biochemical 
bases  for  the  microbial  transformations.  Microbial 
transformations  of  mercury  including  methylation 
and  detoxification  are  described  and  diagrammed. 
Microbial  resistance  to  mercury  and  organomer- 
curials  is  described  and  the  inducibility  of  mercury 
resistance  and  transposability  of  the  genes  deter- 
mining mercury  resistance  are  detailed.  (See  also 
W88-01369)  (Wood-PTT) 
W88-01373 


GENETIC  MECHANISMS  IN  THE  DISSEvULA- 
TION  OF  CHLORINATED  COMPOUNDS, 

Illinois  Univ.  at  the  Medical  Center,  Chicago. 
A.  M.  Chakrabarty. 

IN:  Biodegradation  and  Detoxification  of  Environ- 
mental Pollutants.  CRC  Press,  Inc.,  Boca  Raton 
FL.  1982.  p  127-139,  3  fig,  3  tab,  47  ref. 

Descriptors:  'Toxic  wastes,  'Chlorinated  hydro- 
carbons, 'Genetics,  'Dissimilation,  'Fate  of  pollut- 
ants, 'Plasmids,  'Microbial  degradation,  'Detoxifi- 
cation, Biodegradation,  Hydrocarbons,  Bacteria, 
Enterobacter,  Enzymes,  Evolution,  Pollutants. 

Some  aspects  of  microbial  dissimilation  of  chlorin- 
ated compounds,  with  particular  emphasis  on  the 
role  of  plasmids  in  such  processes,  and  genetic 
mechanisms  governing  dissimilation  of  chlorinated 
compounds  by  members  of  Enterobacteriaceae  are 
reviewed.  The  specificity  and  evolution  of  new 
enzymes  in  the  biodegradation  of  chlorinated  com- 
pounds is  discussed.  The  evolution  of  new  sets  of 
enzymes  that  can  act  specifically  on  chlorinated 
compounds  as  substrates,  but  not  or  only  slowly  on 
the  nonchlorinated  parent  compounds,  is  important 
since  it  raised  the  question  of  how  microorganisms 
evolve  new  enzymatic  functions  and  how  such 
evolution  processes  can  be  accelerated  for  en- 
hanced biodegradation  of  various  pollutants.  A  list 
of  plasmids  on  which  the  genes  specifying  biode- 
gradation of  a  number  of  chlorinated  and  nonch- 
lorinated hydrocarbons  are  borne  is  given.  The 
expression  of  hydrocarbon  degradative  genes  in 
enteric  and  other  bacteria  and  the  evolution  of  new 
metabolic  competence  for  hydrocarbon  oxidation 
in  the  family  enterobacteriaceae  are  discussed.  It  is 
thought  that  an  understanding  of  the  genetic  mech- 
anisms of  dissimilation  of  chlorinated  compounds, 
including  limitations  on  biochemical  processes  and 
genetic  expression,  will  be  valuable  in  constructing 
appropriate  strains  for  enhanced  biodegradation 
and  ultimate  removal  of  various  synthetic  pollut- 
ants from  the  environment.  (See  also  W88-01369) 
(Wood-PTT)  ' 

W88-01374 


LESSON  OF  LOVE  CANAL, 

New  York  State  Dept.  of  Health,  Albany.  Div.  of 

Labs,  and  Research. 

For  primary  bibliographic  entry  see  Field  5C 

W88-01376 


ASSESSING  THE  PROBLEM  »  LOVE  CANAL, 

Roswell  Park  Memorial  Inst.,  Buffalo,  NY.  Dept. 

of  Molecular  Biology. 

For  primary  bibliographic  entry  see  Field  5C. 
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W88-01377 

TECKOMATORP,  SWEDEN  --  WASTE  PROB- 
LEMS FROM  THE  PERSPECTIVE  OF  A  MAN- 
UFACTURING INDUSTRY, 

National  Swedish  Environment  Protection  Board, 

Solna. 

R.  Ferm. 

IN:    Hazardous    Waste    Disposal:    Assessing    the 

Problem.  Ann  Arbor  Science,  Ann  Arbor,  MI. 

1982.  p  31-36,  2  fig. 

Descriptors:  'Waste  disposal,  'Hazardous  wastes, 
♦Waste  management,  'Water  pollution  control, 
♦Sweden,  ♦Path  of  pollutants,  ♦Groundwater  pol- 
lution, Leaching,  Toxins,  Organic  compounds,  Soil 
contamination,  Wastewater  treatment,  Solid  waste 
disposal,  Industrial  wastes,  Activated  carbon, 
Phenols. 

Following  complaints  about  raw  water  quality  by 
greenhouse  owners  downstream  from  a  Swedish 
company  located  in  Teckomatorp,  the  Environ- 
ment Protection  Board  persuaded  the  company  to 
voluntarily  apply  for  a  permit.  The  company 
denied  discharging  pollutants  into  the  stream,  but 
after  drums  buried  onsite  were  analyzed  for  their 
contents,  and  were  found  to  contain  high  amounts 
of  phenoxy  acids  as  well  as  chlorophenols,  it  was 
concluded  that  company  officials  had  falsified  in- 
formation for  purposes  of  obtaining  the  permit. 
The  Environment  Protection  Board  and  The 
County  Administration  demanded  a  re-trial  by  the 
permit  board  and  consulted  another  company  to 
suggest  suitable  countermeasures  to  guard  against 
further  pollution  of  the  soil  and  groundwater.  A 
collection  ditch  was  constructed  to  surround  the 
company  and  store  water  for  purification  using  an 
activated  carbon  filter.  In  1977  the  company 
changed  the  production  process  to  omit  chemical 
reactions  and  to  carry  out  only  mixing  and  packag- 
ing of  products.  A  later  analysis  of  the  discharge 
water  showed  that  the  activated  carbon  treatment 
was  not  operating  in  an  acceptable  way.  The  facto- 
ry was  closed  by  order  of  the  Swedish  Govern- 
ment in  October  1977.  (See  also  W88-01375) 
(Geiger-PTT) 
W88-01378 

TECKOMATORP,  SWEDEN  -  WASTE  PROB- 
LEMS FROM  THE  PERSPECITVE  OF  A  MAN- 
UFACTURING INDUSTRY, 

Skane    County    Environmental    Office,    Malmo 

(Sweden). 

For  primary  bibliographic  entry   see  Field   5G. 

W88-01379 


ASSESSMENT  OF  THE  CHURCH  ROCK  URA- 
NIUM MILL  TATLINGS  SP1XL:  A  STRATEGY 
FOR  EVALUATING  HEALTH  RISKS  FROM 
NUCLEAR  FUEL  CYCLE  ACCTDENTS, 

Centers  for  Disease  Control,  Atlanta,  GA. 
For  primary  bibliographic  entry  see  Field  5C. 

W88-01380 


LATHROP,    CALIFORNIA:   ASSESSING   THE 
PROBLEM, 

California   Dept.   of  Health   Services,    Berkeley. 

Hazardous  Materials  Lab.  Section. 

For  primary  bibliographic  entry  see  Field  5C. 

W88-01381 


LOVE  CANAL:  ENVIRONMENTAL  STUDIES, 

New  York  State  Dept.  of  Health,  Albany.  Div.  of 

Labs,  and  Research. 

C.  S.  Kim,  R.  Narang,  A.  Richards,  K.  Aldous, 

and  P.  O'Keefe. 

IN:    Hazardous    Waste    Disposal:    Assessing    the 

Problem.   Ann   Arbor  Science,   Ann  Arbor,   MI. 

1982.  p  77-94,  8  fig,  2  tab,  8  ref. 

Descriptors:  ♦Solid  waste  disposal,  ♦Landfills, 
♦Path  of  pollutants,  ♦Soil  contamination,  ♦Ground- 
water pollution,  Environmental  effects,  Hazardous 
materials,  Cleanup,  Chlorinated  hydrocarbons, 
Public  health,  Monitoring. 

Extensive  chemical  analyses  have  shown  that  the 
contamination  at  the  Love  Canal  landfill  is  consist- 


ent with  the  documented  classes  of  chemical 
wastes  buried  by  Hooker  Chemical  Company  and 
it  includes  significant  concentrations  of  2,3,7,8  te- 
trachlorodibenzo-p-dioxin  (TCDD).  Evidence  of 
through-ground  transport  of  chemical  wastes  ap- 
pears limited  to  the  first  ring  of  homes,  except 
along  the  permeable  fill  around  utility  lines  under 
Frontier  Avenue.  Migration  of  wastes  from  the 
canal  has  occurred  by  storm  sewer  and  by  use  of 
Love  Canal  soils  as  fill  in  residential  development. 
All  future  land  development  should  be  preceded 
by  a  thorough  understanding  of  prior  land  use  - 
especially  when  choosing  sites  for  schools.  (See 
also  W88-01375)  (Geiger-PTT) 
W88-01383 


SALSBURY  LABORATORIES  -  LA  BOUNTY 
SITE:  A  PHASED  APPROACH  TO  A  HAZARD- 
OUS WASTE  DISPOSAL  PROBLEM, 

National     Enforcement     Investigations     Center, 

Denver,  CO. 

For  primary  bibliographic  entry  see   Field   5G. 

W88-01384 


REPORT    ON    CMA'S    INVESTIGATION    OF 
THE  L1PARI  LANDFILL, 

Chemical  Manufacturers  Association,  Washington, 

DC. 

For  primary  bibliographic  entry  see  Field  5C. 

W88-01385 


REMEDIAL  SITE  CONTAINMENT, 

Conestoga-Rovers  and  Associates,  Waterloo  (On- 
tario). 

For  primary  bibliographic  entry  see  Field   5G. 
W88-01395 


POLICY,  LEGAL  AND  TECHNICAL  MEAS- 
URES TO  COMBAT  POLLUTION  OF  SOIL 
AND  GROUND  WATER  FROM  NON-POINT 
SOURCES, 

For  primary  bibliographic  entry  see  Field  5G. 
W88-01404 


MAIN  PRINCIPLES  OF  THE  METHODS  IN 
DEFINING  THE  ECONOMIC  EFFICIENCY  OF 
MEASURES  FOR  PRESERVING  UNDER- 
GROUND WATERS  FROM  NITRATE  POLLU- 
TION AT  FERTILIZATION, 
A.  Tannov,  M.  Fzoneva,  I.  Frankov,  and  E. 
Kabakchieva. 

United  Nations,  Economic  Commission  for 
Europe,  WATER/SEM.14/R.11,  March  9,  1987.  9 
P- 

Descriptors:  ♦Nitrogen  removal,  ♦Water  pollution 
control,  ♦Water  pollution  sources,  ♦Groundwater 
pollution,  ♦Nitrates,  Water  pollution  prevention, 
Water  quality  management,  Agricultural  runoff, 
Fertilizers,  Fate  of  pollutants,  Drinking  water, 
Economic  aspects,  Crop  yield,  Crop  production. 

During  the  last  several  years  nitrate  concentration 
exceeding  the  admissible  norm  for  drinking  water 
has  been  observed  in  some  groundwater  sources  in 
the  P.  R.  of  Bulgaria.  Two  ways  of  lessening 
groundwater  pollution  with  nitrates  of  mineral 
origin  are  prevention  of  pollutant  transport 
through  a  number  of  agro-engineering  measures, 
and  the  removal  of  nitrates  from  the  groundwater 
drinking  sources.  On  the  basis  of  a  theoretical 
survey,  the  following  agro-engineering  measures 
for  protection  of  groundwater  against  nitrate  pol- 
lution were  selected  as  basic:  manuring  with  re- 
duced contents  of  nitric  fertilizers;  fractioned  inser- 
tion of  nitric  fertilizers  in  accordance  with  the 
vegetation  phases  of  intensified  growing;  introduc- 
tion of  suitable  crop-rotations  in  the  sanitary-pro- 
tective spots  and  the  water-collecting  regions  of 
water  seizing  equipments.  Four  variants  to  tradi- 
tional nitric  fertilization  were  tested  and  evaluated 
for  economic  effects  on  crop  production.  Nitrate 
removal  from  drinking  water  by  means  of  ion- 
exchange  was  used  as  a  basis  for  defining  the 
comparative  efficiency  of  agro-engineering  meas- 
ures for  preservation  of  groundwaters  from  nitro- 
gen pollution.  In  applying  these  principles  to  the 
town  of  Stara  Zagora,  it  was  shown  more  profita- 


ble for  society  to  preseve  groundwaters  both 
through  the  reduction  of  nitric  fertiliation  rate  by 
one-thire  and  through  fractioned  insertion  of  fertil- 
izers or  adoption  of  suitable  crop-rotations,  as  com- 
pared to  the  technological  variant  for  drinking 
water  purification  through  ion-exchange.  The  pro- 
posed methods  also  allow  the  calculation  of  losses 
to  farmers  caused  by  these  measures  and  the  deter- 
mination of  the  size  of  their  compensatiom. 
(Geiger-PTT) 
W88-01405 


SUMMARY  OF  GROUNDWATER  POLLU- 
TION PROBLEMS  IN  SOUTH  DAKOTA, 

South  Dakota  Dept.  of  Water  and  Natural  Re- 
sources, Pierre. 
M.  Meyer. 

1985  State/EPA  Task  2.3. 1-11  IB,  April  1986.  18  p, 
2  tab,  26  ref. 

Descriptors:  ♦South  Dakota,  ♦Groundwater  pollu- 
tion, ♦Water  pollution  sources,  ♦Nonpoint  pollu- 
tion sources,  ♦South  Dakota,  ♦Leaching,  Fate  of 
pollutants,  Wells,  Farm  wastes,  Agricultural 
runoff,  Wastewater  treatment,  Leachates,  Oil 
spills,  Mine  wastes,  Urban  runoff,  Feedlots  wastes, 
Farm  wastes. 

In  the  area  of  groundwater  pollution,  the  two 
biggest  problems  facing  the  State  of  South  Dakota 
are:  the  contamination  of  public  wells  from  leaks 
and  spills  and;  contamination  of  domestic  wells 
from  feedlots,  barnyards,  and  septic  systems.  Most 
contamination  of  public  water  supply  wells  occurs 
from  spills  and  leaks  of  petroleum  products  and 
agricultural  chemicals  from  storage  tanks.  Con- 
tamination of  domestic  and  stock  wells  from  ni- 
trate and  bacteria  is  the  second  major  groundwatei 
problem  facing  the  State.  Existing  or  potential 
groundwater  pollution  problems  that  are  discussed 
include:  petroleum  and  chemical  leaks  and  spills: 
poor  domestic  well  construction  and  location! 
practices;  feedlots,  barnyards,  and  stockyards;  do 
mestic  septic  systems,  municipal  wastewater  treat 
ment  and  disposal,  landfills  and  dumps,  hazardoui 
materials,  nonpoint  agricultural  sources,  inter-aqui 
fer  leakage,  oil  and  gas  activities,  mining  activities 
urban  area  related  activities;  and  other  misceUane 
ous  sources  such  as  water  treatment  sludges,  agri 
cultural  drainage  wells,  geothermal  wells,  disposa 
of  dredge  fill  materials,  agricultural  food  process 
ing,  coal  and  fly  ash  storage  ponds,  cooling  ponds 
back-siphoning  of  chemicals  into  private  ani 
public  wells,  and  cattle  dipping  pits.  Except  for  tin 
relatively  rare  occurrence  of  methemoglobinemia 
no  health  problems  have  apparently  ever  beei 
documented  from  groundwater  pollution  source 
in  the  State.  Because  of  the  high  cost  of  cleanini 
up  groundwater  problems,  prevention  must  be  em 
phasized  to  protect  this  vital  resource.  (Geigei 
PTT) 
W88-01406 


ACID  MINE  DRAINAGE  PROBLEMS  B 
ENUGU  COAL  MINES  OF  ANAMBRA  STATI 
NIGERIA, 

Anambra  State  Univ.  of  Technology,  Awka  (Nige 

ria).  Dept.  of  Earth  Sciences. 

B.  C.  E.  Egboka,  and  K.  O.  Uma. 

IN:  Mine  Water.  Proceedings  of  the  Second  Intel 

national    Congress,    Granada,    Spain,    Septembe 

1985.  p  1-1 1,  4  fig,  4  tab,  17  ref. 

Descriptors:  ♦Coal  mining,  'Acid  mine  drainagi 
♦Path  of  pollutants,  ♦Nigeria,  ♦Groundwatf 
movement,  ♦Groundwater  pollution,  Mine  drau 
age,  Enugu,  Aquifers,  Geohydrology. 

Coal  mining  in  the  Enugu  area  began  in  1915.  Unt 
the  advent  of  Nigerian  oil,  coal  served  as  tt 
primary  source  of  energy.  Interest  in  the  co; 
industry  revived  with  advances  in  the  Nigeria 
steel  industry.  The  physical  characteristics,  geoh; 
drology,  and  geochemistry  of  the  area  were  a 
tailed.  Five  coal  seams  occur  in  the  Mamu  Form; 
tion,  with  the  No.  3  seam  maintaining  a  workab 
thickness  in  excess  of  1.5  m.  Overlying  the  coalite 
ous  formation  is  the  Ajali  Sandstone  consisting  i 
thick,  friable,  poorly-sorted  sandy  units  of  alterna 
ing  cross-bedded  coarse  and  fine  sands  with  shall 
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udstone  intercalations.  The  Ajali  Sandstone  and 
t  overlying  laterite/red  earth  have  a  high  verti- 
1  permeability.  The  formations  are  intensely  frac- 
red,  jointed,  and  faulted.  Fracture  connectivity 
rween  aquifers  indicates  possible  hydrogeologic 
ntinuity  across  formations.  High  yielding 
uifers  exist  in  Ajali  Sandstone  and  the  Mamu 
innation.  Large  groundwater  flows  through 
ictures  are  continuous  though  the  source  of  the 
iter  is  still  uncertain.  About  18.1  million  liters  of 
idic  water  with  high  iron  content  is  pumped  out 
dy  into  nearby  rivers.  Possible  sources  of  the 
d  mine  drainage  and  its  hydrogeochemistry 
;re  explored.  Suggestions  were  presented  for  al- 
lating  the  problems  and  hazards  associated  with 
il  mining  under  these  conditions  which  would 
luce  the  present  waste  of  financial  and  material 
ources  and  the  damage  to  mine  equipment.  (See 
o  W88-01408)  (Wood-PTT) 
58-01409 


UGIN     AND     TREATMENT     OF     UNDER- 

tOUND  WATERS  FROM  CERRO  DE  PASCO 

FNE,  PERU, 

Dtromin  Peru  S.A.,  Lima  (Peru). 

L.  Bernal,  and  O.  D.  Venero. 

:  Mine  Water.  Proceedings  of  the  Second  Inter- 

ional    Congress,    Granada,    Spain,    September 

15.  p  27-40,  7  fig,  10  ref. 

scriptors:  'Mine  drainage,  'Groundwater 
vement,  'Mineral  industry,  'Water  pollution 
itment,  'Water  pollution  sources,  'Groundwat- 
pollution,  Groundwater,  Cerro  de  Pasco  Mine, 
■u,  Lead,  Zinc,  Silver,  Metals,  Leaching,  Geo- 
lrology,  Drainage,  Alkaline  water,  Acidic 
ter. 

t  Cerro  de  Pasco  mine  is  one  of  the  most 
oplex  run  by  Centromin  Peru  S.A.  in  Central 
u  Underground  and  open  pit  mining  for  lead- 
s-silver and  in-situ  leaching,  as  well  as  dump 
:hing,  are  carried  out  over  bordering  areas.  The 
ay  operations  involved  pose  complex  techno- 
ical  and  operational  problems.  The  geological 
I  hydrogeologica]  characteristics  of  the  deposit 
discussed  in  relation  to  the  origin  of  the  mine 
ter.  Around  5,800  GPM  oT  alkaline  waters  and 
1  solutions  are  collected  at  the  mine  at  different 
:1s  the  lowest  of  which  was  2100  feet  below  the 
Face.  The  acid  solutions  containing  copper  and 
i-sulfur  bacteria  are  used  as  leachants  at  the  in- 
and  dump  leaching  operations,  this  leaves  a 
J  of  3,200  GPM  of  the  pregnant  copper  solu- 
b,  to  be  finally  treated  at  a  SX-EW  Plant, 
ose  output  is  5,000  Tns/year  of  refined  copper 
lodes.  (See  also  W88-01408)  (Author's  abstract) 
8-01411 


AVY  METALS  IN  WATER  ORGANISMS. 

nposia  Biologica  Hungarica,  Vol.  29.  Akade- 
i  Kiado,  Budapest,  Hungary,  1985.  441  p 
ted  by  J.  Salanki. 

icriptors:  'Heavy  metals,  'Bioindicators, 
ater  pollution  effects,  'Path  of  pollutants, 
juatic  life,  Fish,  Mollusks,  Crustaceans,  Macro- 
tes,  Toxicity,  Ecological  effects,  Aquatic 
its,  Algae,  Plankton,  Bioaccumulation,  Trace 
als,  Lakes,  Marine  animals,  Excretion. 

:  papers  in  this  volume  were  presented  at  a 
iposium  held  in  Hungary  at  which  scientists 
n  12  countries  provided  information  on  the 
st  results  in  the  field  of  heavy  metals  in  aquatic 
anisms.  The  most  important  topics  discussed 
e  the  accumulation  of  heavy  metals,  ecological 
litoring  of  heavy  metal  pollution,  organisms  as 
ndicators,  and  the  effect  of  heavy  metal  pollu- 
i  on  vital  function.  The  Hungarian  participants 
e  an  account  of  the  state-of-the-art  of  research 
I  the  heavy  metal  pollution  of  Lake  Balaton, 
imical  substances  of  anthropogenic  origin  pol- 
ig  surface  waters  are  dangerous  to  aquatic  or- 
istns  and  have  varying  effects  on  microbes, 
its,  and  animals.  Living  organisms  frequently 
unulate  pollutants,  signalling  in  this  way  their 
sence  in  the  environment.  Accumulation  is  par- 
larly  characteristic  of  heavy  metals  entering 
ace  waters  as  industrial,  agricultural  and  com- 
lal  wastes.  Heavy  metals  have  come  into  the 


focus  of  environmental  biological  research  all  over 
the  world.  Beyond  the  monitoring  of  pollution, 
special  attention  is  being  paid  to  the  various  orga- 
nisms which  make  early  detection  possible.  (See 
W88-01461  thru  W88-01492)  (Geiger-PTT) 
W88-01460 


UPTAKE  OF  SELECTED  HEAVY  METALS  BY 
THE  GREEN  ALGA  CLADOPHORA  GLOMER- 
ATA, 

Polytechnic  of  Central  London  (England).  Ap- 
plied Ecology  Research  Group. 
B.  M.  McHardy,  and  J.  J.  George. 
IN:  Heavy  Metals  in  Water  Organisms.  Symposia 
Biologica  Hungarica,  Vol.  29.  Akademiai  Kiado, 
Budapest,  Hungary,  1985.  p  3-17,  4  fig,  9  tab,  19 
ref. 

Descriptors:  'Heavy  metals,  'Chlorophyta, 
'Bioaccumulation,  'Nonpoint  pollution  sources, 
•Urban  runoff,  'Path  of  pollutants,  'Water  pollu- 
tion effects,  Highway  effects,  Rivers,  Ecological 
effects,  Lead,  Nickel,  Cadmium,  Copper,  Zinc, 
Iron,  Manganese,  Biologica]  magnification,  Heavy 
metals. 

The  uptake  of  metals  by  Cladophora  glomerata  in 
an  urban  river,  the  Roding,  receiving  motorway, 
urban  and  nonpoint  runoff  was  examined  as  part  of 
a  ten  year  program  on  the  effects  of  motorway  and 
urban  runoff  on  the  macrophyte  and  invertebrate 
communities  in  an  urban  river.  Algae  samples 
taken  from  seven  sites  selected  from  the  middle 
reaches  of  the  river  were  analyzed  for  Pb,  Cd,  Cu, 
Ni,  Zn,  Mn,  and  Fe.  Analyses  of  heavy  metals  in 
water  samples  from  the  sites  showed  that  concen- 
trations of  total  Pb,  Cu,  and  Mn  were  generally 
lower  at  site  1,  the  control  site.  A  marked  increase 
occurred  at  site  2  indicating  a  metallic  input  above 
this  site  with  Cu  concentrations  peaking  here.  Pb, 
Ni,  and  Zn  continued  to  increase  downstream  of 
the  control  site  and  achieved  maximum  mean 
levels  at  site  3.  Site  4  displayed  a  decline  in  metal 
levels  but  this  process  was  soon  reversed  a  few 
kilometers  downstream  at  sites  5  and  6  with  Fe 
peaking  at  the  latter.  Several  roadway  drainage 
channels  contributed  intermittently  to  the  heavy 
metal  content  of  site  3.  Metals  were  present  in 
higher  concentrations  in  algal  tissue  than  in  the 
water  itself.  Statistically  significant  differences  in 
algal  metal  concentrations  between  sites  were  ob- 
tained for  only  three  of  the  metals  (Zn,  Pb,  and 
Fe).  Maximum  mean  concentrations  of  Pb,  Cu,  Zn, 
and  Fe  were  recorded  at  site  4,  while  Cd  peaked  at 
site  3,  and  Ni  and  Mn  peaked  at  site  7.  Some 
concentration  factors  were  remarkably  constant 
with  time.  Other  research  on  metal  concentration 
factors  in  Cladophora  shows  close  agreement  with 
the  findings  of  this  survey.  (See  also  W88-01460) 
(Geiger-PTT) 
W88-01461 


HEAVY  METAL  ACCUMULATION  AND 
PHYSIOLOGICAL  EFFECTS  ON  AUSTRIAN 
MACROPHYTES, 

Vienna  Univ.  (Austria).  Inst,  fuer  Pflanzenphysio- 

logie. 

G.  A.  Janauer. 

IN:  Heavy  Metals  in  Water  Organisms.  Symposia 

Biologica  Hungarica,  Vol.  29.  Akademiai  Kiado, 

Budapest,  Hungary,   1985.  p  21-28,  6  fig,   11  ref. 

Descriptors:  'Bioaccumulation,  'Macrophytes, 
•Heavy  metals,  'Aquatic  plants,  'Bioindicators, 
•Path  of  pollutants,  'Water  pollution  effects, 
Copper,  Cadmium,  Nickel,  Toxicity,  Carbohy- 
drates, Organic  matter,  Amino  acids. 

The  accumulation  of  Cd,  Cu,  and  Ni  in  the  macro- 
phytes Myriophyllum  spicatum,  Potamogeton  co- 
loratus,  and  P.  pectinatus  was  studied  in  laboratory 
tests.  Results  in  the  laboratory  resembled  closely 
those  detected  in  plants  which  were  sampled  from 
natural  habitats.  The  level  of  starch  or  of  different 
sugars  or  potassium  acted  as  an  indicator  for  the 
eutrophication  effects  on  aquatic  plants.  If  the 
plants  did  not  die  within  the  exposure  time  of  two 
weeks  under  the  effect  of  Cu,  the  starch  level 
invariably  increased  irrespective  of  the  heavy 
metal  added  or  the  species  analyzed.  The  soluble 
carbohydrates,  similar  to  starch,  in  almost  all  cases 
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showed  a  higher  concentration  after  a  fortnight 
than  at  the  start  of  the  experiment.  In  contrast,  the 
amino  acids  usually  decline  towards  the  end  of  the 
fortnight.  If  the  exact  uptake  behavior  of  aquatic 
plants  is  known,  it  is  suggested  that  these  plants  be 
used  as  active  monitors  within  standard  periods  of 
exposure  to  detect  pollutants.  The  changes  in  the 
organic  substances  caused  by  heavy  metal  pollu- 
tion were  reproducible  and  therefore  could  also  be 
used  as  an  indicator  of  heavy  metal  pollution.  (See 
also  W88-01460)  (Geiger-PTT) 
W88-01462 


DISTRIBUTION  OF  HEAVY  METALS  IN 
AQUATIC  MACROPHYTES  FROM  OKEFENO- 
KEE  SWAMP, 

Louisville  Univ.,  KY.  Systems  Science  Inst. 

R.  W.  Bosserman. 

IN:  Heavy  Metals  in  Water  Organisms.  Symposia 

Biologica  Hungarica,  Vol.  29.  Akademiai  Kiado, 

Budapest,  Hungary,  1985.  p  31-39,  2  fig,  2  tab,  17 

ref.  NSF  Grant  Nos.  DEB  76-12292  and  DEB  78- 

08842. 

Descriptors:  'Heavy  metals,  'Swamps,  'Bioaccu- 
mulation, 'Macrophytes,  'Aluminum,  'Path  of 
pollutants,  Strontium,  Iron,  Copper,  Zinc,  Silicon, 
Cobalt,  Chromium,  Mercury,  Nickel,  Lead,  Cad- 
mium, Water  pollution  effects,  Wetlands,  Aquatic 
plants. 

Elemental  concentrations  of  eight  aquatic  macro- 
phytes: white  water  lily  (Nymphaea  odorata  Ait.), 
yellow  water  lily  (Nuphar  advena  Ait.),  pickerel 
weed  (Pontederia  cordata  L.),  yellow  eyed  grass 
(Xyris  smalliana  Nash.),  beakrush  (Rhynchospora 
inundata  (Oakes)  Fern.),  redroot  (Lachnanthes  car- 
oliniana  (Lam.)  Dandy),  sphagnum  (Sphagnum  cu- 
spidatum  var.  serrulata  Schlieph.),  and  bladder- 
wort  (Utricularia  sp.)  were  measured  in  Okefeno- 
kee  Swamp  during  October  1977.  Iron,  aluminum, 
copper,  zinc,  silicon,  cobalt,  chromium,  nickel, 
lead,  cadmium,  and  strontium  were  analyzed  in 
plant  parts  and  in  various  Okefenokee  locations. 
Mercury  was  also  analyzed  for  in  Utricularia.  In 
general,  concentrations  were  lower  than  in  the 
same  species  found  outside  Okefenokee  Swamp, 
which  reflects  its  unpolluted  and  ombrotrophic 
state.  Differences  in  plant  parts  explained  more 
variation  in  elements  than  location.  Nuphar  stems, 
Utricularia,  Lachnanthes  leaves,  and  Sphagnum 
had  highest  concentrations  of  most  elements.  (See 
also  W88-01460)  (Author's  abstract) 
W88-01463 


HEAVY  METAL  CONTENT  IN  MACRO- 
PHYTES FROM  PONDS  SUPPLIED  WITH 
POST-SEWAGE  WATER, 

Warsaw  Univ.  (Poland).  Dept.  of  Hydrobiology. 
T.  Ozimek. 

IN:  Heavy  Metals  in  Water  Organisms.  Symposia 
Biologica  Hungarica,  Vol.  29.  Akademiai  Kiado, 
Budapest,  Hungary,   1985.  p  41-49,  5  fig,   15  ref. 

Descriptors:  'Heavy  metals,  'Macrophytes,  'Bio- 
logical wastewater  treatment,  'Biofiltration, 
'Ponds,  'Path  of  pollutants,  Water  pollution  ef- 
fects, Iron,  Manganese,  Zinc,  Copper,  Lead,  Chro- 
mium, Nickel,  Duckweed,  Aquatic  plants,  Sedi- 
ments, Bioaccumulation,  Adsorption. 

The  role  of  various  ecological  groups  of  aquatic 
plants  (helophytes  and  elodeids)  in  cycling  heavy 
metals  in  ponds  supplied  with  post-sewage  water 
was  studied  at  the  sewage  treatment  plant  at  Prusz- 
kow  near  Warsaw.  The  concentrations  of  Fe,  Mn, 
Zn,  Cu,  Pb,  Cr,  and  Ni  were  determined  in  samples 
of  plants  by  atomic  absorption  spectrophotometry. 
The  content  of  heavy  metals  in  post-sewage  water 
differed  considerably  in  successive  months  of  in- 
vestigations. The  mean  content  of  the  majority  of 
metals  in  water  decreased  in  successive  ponds.  The 
contents  of  heavy  metals  in  sediments,  similarly  as 
in  water,  decreased  in  successive  ponds.  The  con- 
tents of  Fe,  Mn,  Cu  and  Cr  were  the  highest  in 
submerged  macrophytes  and  the  lowest  in  above- 
ground  parts  of  emergent  plants.  The  content  of 
heavy  metals  in  pleustonic  plants  decreased  with 
the  heavy  metal  content  in  water.  The  pleustonic 
plants    are    recommended    for    removing    heavy 
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metals  from  water  because  they  are  almost  equally 
efficient  as  submerged  macrophytes,  grow  well  in 
polluted  environments,  can  be  easily  removed  from 
the  environment,  and  are  not  limited  by  light  con- 
ditions. They  draw  heavy  metals  directly  from 
water,  and  do  not  set  in  motion  metal  deposition  in 
sediments.  (See  also  W88-01460)  (Geiger-PTT) 
W88-01464 


ACCUMULATION,  TOXICITY  AND  LOCAL- 
IZATION OF  LEAD  IN  CRYPTOGAMS:  EX- 
PERIMENTAL RESULTS, 

Hamburg  Univ.  (Germany,  F.R.).  Inst,  fuer  Allge- 

meine  Botanik. 

D.  Lorch,  and  A.  Weber. 

IN:  Heavy  Metals  in  Water  Organisms.  Symposia 

Biologica  Hungarica,  Vol.  29.  Akademiai  Kiado, 

Budapest,  Hungary,  1985.  p  51-59,  3  fig,  14  ref. 

Deutsche  Forschungsgemeinschaft  Grants  Lo  216/ 

1-8. 

Descriptors:  *Heavy  metals,  *Path  of  pollutants, 
•Toxicity,  *Bioaccumulation,  *Algae,  'Lead,  Fate 
of  pollutants,  Adsorption,  Biomass,  Hydrogen  ion 
concentration,  Water  temperature,  Plant  growth, 
Water  pollution  effects,  Plant  physiology,  Detoxi- 
fication. 

An  abbreviated  overview  of  the  results  of  studies 
undertaken  at  the  Institut  fuer  Allgemeine  Botanik 
of  the  University  of  Hamburg  pertaining  to  metal 
accumulation,  toxicity,  localization,  and  ultrastruc- 
tural  changes  of  aquatic  plants  is  presented.  Metal 
accumulation  by  algae  and  other  aquatic  crypto- 
gams is  influenced  by  a  number  of  abiotic  and 
biotic  factors.  Some  algae  showed  increased  Pb 
concentrations  with  higher  external  Pb  concentra- 
tions in  water.  In  most  of  the  organisms  examined, 
time  dependent  Pb  accumulation  followed  satura- 
tion kinetics,  with  differences  occurring  only  in  the 
final  metal  content  and  the  time  elapsed  until  equi- 
librium is  reached.  In  the  usual  nutrient  media, 
addition  of  Pb  led  to  the  formation  of  precipitates, 
making  Pb  no  longer  available  for  accumulation  by 
the  experimental  organism.  Precipitation  can  be 
prevented  by  omitting  phosphate  and  sulfate  ions 
from  the  experimental  medium.  A  distinct  influ- 
ence of  the  water  temperature  on  Pb  accumulation 
was  observed.  Increasing  the  biomass  resulted  in 
decreasing  the  metal  concentration  in  algae.  In 
short  time  experiments  (up  to  48  hr)  the  effect  of 
Pb  offered  in  the  ionic  form  on  plants  was  drastic; 
growth  was  stunted  and  several  ultrastructural 
changes  occurred.  The  cell  wall  was  shown  to  play 
an  important  role  in  metal  accumulation.  (See  also 
W88-01460)  (Geiger-PTT) 
W88-01465 


HEAVY  METALS  AND  MINERAL  NUTRDZNT 
BUDGET  IN  PHRAGMTTES  AUSTRALIS  AND 
TYPHA  ANGUSTIFOLIA, 

Polish  Academy  of  Sciences,  Mikolajki.  Inst,  of 

Ecology. 

I.  Kufel,  and  L.  Kufel. 

IN:  Heavy  Metals  in  Water  Organisms.  Symposia 

Biologica  Hungarica,  Vol.  29.  Akademiai  Kiado, 

Budapest,  Hungary,  1985.  p  61-66,  2  fig,  4  tab,  5 

ref. 

Descriptors:  'Path  of  pollutants,  *Heavy  metals, 
•Nutrients,  *Macrophytes,  'Minerals,  'Bioaccu- 
mulation,  Aquatic  plants,  Water  pollution  effects, 
Littoral  zone,  Lakes,  Phosphorus,  Copper,  Cadmi- 
um, Lead,  Cobalt,  Molybdenum,  Manganese,  Sea- 
sonal variation,  Cattails,  Absorption,  Leaching, 
Decomposition. 

The  flow  of  heavy  metals  (Cu,  Cd,  Pb,  Co,  Mo  and 
Mn)  through  reed  and  cattail  and  the  changes  in  P 
content  of  reed  were  traced  under  natural  back- 
ground conditions  in  Lake  Gardynskie,  Poland. 
The  analysis  of  the  seasonal  changes  in  concentra- 
tion of  investigated  elements  in  shoots  revealed 
three  main  types  of  accumulation  dynamics.  The 
first  is  characterized  by  a  sharp  maximum  in  early 
summer  followed  by  a  slow  decrease  later  on 
during  the  rest  of  the  season  and  is  represented  by 
the  accumulation  of  Mo  in  reed  and  cattail.  In  the 
second  type,  the  amount  of  elements  in  plant 
shoots  is  nearly  constant  during  the  whole  season 
as  seen  in  the  accumulation  of  Pb,  Cd,  and  Co  in 


both  analyzed  plants.  The  changes  of  elements  in 
the  third  type  strictly  followed  the  seasonal 
changes  of  plant  biomass  with  a  maximum  in  Sep- 
tember as  seen  in  P,  Mn,  and  Cu  concentration 
changes.  Heavy  metal  uptake  was,  to  a  high 
degree,  species  specific.  The  loss  of  elements  accu- 
mulated in  plant  shoots  occurred  through  leaching 
by  rain  from  living  biomass  during  the  vegetative 
season  and  the  decomposition  of  plant  detritus. 
The  process  of  leaching  from  living  shoots  was 
significant  only  for  Pb.  Nearly  30%  of  accumulat- 
ed metals  and  46%  of  P  were  released  from  de- 
composing reed  to  littoral  water  in  the  early  phase 
of  plant  decomposition.  The  respective  values  for 
cattail  were  3-22%  of  metals.  High  percentages  of 
Pb  leached  out  from  living  biomass,  up  to  70% 
from  cattail  and  7%  from  reed,  with  a  nearly 
constant  amount  of  metal  in  shoots  during  the 
season.  P  was  not  sorbed  by  littoral  sediments  and 
was  easily  released  by  decomposing  reed,  and  may 
strongly  influence  the  total  nutrient  euilibrium  in 
the  littoral  zone  of  lakes.  (See  also  W88-01460) 
(Geiger-PTT) 
W88-01466 


CONCENTRATION  OF  MICROELEMENTS  IN 
THE  AQUATIC  WEEDS  OF  LAKE  BALATON, 

University   of  Agriculture,    Godollo   (Hungary). 

Dept.  of  Botany  and  Plant  Physiology. 

M.  Kovacs,  I.  Nyari,  and  L.  Toth. 

IN:  Heavy  Metals  in  Water  Organisms.  Symposia 

Biologica  Hungarica,  Vol.  29.  Akademiai  Kiado, 

Budapest,  Hungary,  1985.  p  67-80,  6  tab,  10  ref. 

Descriptors:  *Heavy  metals,  *Trace  elements, 
•Macrophytes,  *Lakes,  'Biological  magnification, 
♦Path  of  pollutants,  'Ecological  effects,  'Bioaccu- 
mulation,  Aquatic  plants,  Lake  sediments,  Toxici- 
ty, Environmental  effects. 

The  microelement  content  of  the  water  of  Lake 
Balaton,  Hungary  is  described  in  relation  to  the 
uptake  of  these  substances  by  the  macrophytic 
aquatic  vegetation,  especially  the  submerged 
weeds,  and  lake  sediments.  Thirty-three  elements, 
17  of  which  are  toxic,  were  detected  in  nine  water 
samples.  One  source  of  the  elements  is  the  diversi- 
fied geochemical  environment  in  the  watershed  of 
the  lake  and  along  its  shore.  The  submerged  weeds 
accumulate  rare  elements  in  extremely  different 
quantities.  In  the  submerged  and  floating  weeds, 
the  concentration  factor  of  some  microelements 
may  be  as  high  as  100,000  to  1,000,000.  In  the 
organs  of  Phragmites  communis,  Typha  angustifo- 
lia,  T.  latifolia  and  Glyceria  maxima  the  elements 
taken  up  from  the  sediment  and,  in  the  case  of  the 
adventitious  roots  of  reed,  from  the  water  are 
translocated  to  different  extents.  In  Phragmites 
communis,  Glyceria  maxima,  Typha  latifolia,  and 
T.  Augustifolia  most  microelements  are  accumulat- 
ed in  the  subterranean  organs.  As  a  result  of  envi- 
ronmental pollution,  the  two  Typha  species  rapidly 
spread  replacing  reed  stands.  The  Typha  are  capa- 
ble of  accumulating  larger  amounts  of  microele- 
ments than  reed.  (See  also  W88-01460)  (Geiger- 
PTT) 
W88-01467 


LEAD  IN  A  PELAGIC  FOOD  CHAIN, 

Moss  Landing  Marine  Labs.,  CA. 

A.  R.  Flegal. 

IN:  Heavy  Metals  in  Water  Organisms.  Symposia 

Biologica  Hungarica,  Vol.  29.  Akademiai  Kiado, 

Budapest,  Hungary,  1985.  p  83-89,  1  fig,  20  ref. 

Descriptors:  *Lead,  *Food  chains,  'Biological 
magnification,  *Path  of  pollutants,  *Pacific  Ocean, 
'Bioaccumulation,  *Calcium,  Marine  animals, 
Marine  plants,  Heavy  metals,  Phytoplankton,  Fish, 
Zooplankton,  Trophic  levels,  Sorption,  Crusta- 
ceans, Toxicity,  Water  pollution  effects,  Ecologi- 
cal effects. 

The  pelagic  food  chain  of  the  central  Pacific  exhib- 
its a  bioenrichment  of  Ca  with  respect  to  Pb  in  the 
primary  and  secondary  trophic  levels  and  a  biopur- 
ification  in  higher  trophic  levels.  Phytoplankton 
contains  an  elevated  atomic  ratio  of  Pb  to  Ca 
relative  to  that  of  sea  water.  The  bioenrichment  in 
zooplankton  is  attributed  to  their  digestion  of  the 
bioenriched  organo-lead  complexes  of  phytoplank- 


ton and  their  elimination  of  the  biopurified  calcare 
ous  shells  of  phytoplankton,  as  well  as  the  prefer 
ential  complexation  of  Pb  relative  to  Ca  on  zoo 
plankton  surfaces.  The  biopurification  in  fish  ii 
attributed  to  their  relatively  reduced  sites  for  tor 
face  complexation  and  the  efficiency  of  metaboli 
biopurification  processes.  Pb  fluxes  to  the  marini 
environment  have  been  perturbed  by  anthropogeo 
ic  emissions  of  Pb  which  now  exceed  natural  emi» 
sions  of  Pb  by  two  orders  of  magnitude  Pb  con 
centrations  in  marine  organisms  also  exhibit  thi 
perturbation.  Pb  concentrations  were  normalizec 
to  Ca  concentrations  because  of  the  similarities  ii 
their  biological  uptake,  internal  distribution  am 
excretion  to  calculate  Pb  contamination  in  a  pelag 
ic  food  chain  using  the  Pb  to  Ca  atomic  ratios  o 
intertidal  organisms  and  pelagic  fish.  While  the  PI 
concentrations  are  lower  than  commonly  reported 
they  are  at  least  one  order  of  magnitude  abovi 
natural  levels.  Since  the  marine  food  chain  is  lea 
efficient  in  the  biopurification  of  Pb  than  terrestria 
systems,  marine  organisms  may  now  be  subject© 
to  comparable  or  greater  levels  of  sublethal  P 
toxicity  than  terrestrial  organisms.  Future  studie 
of  the  Pb  cycle  in  the  marine  biosphere  shouli 
concentrate  on  its  sublethal  effects  in  the  primar 
and  secondary  trophic  levels,  using  the  ultra-cleat 
techniques  required  for  accurate  Pb  measurement! 
(See  also  W88-01460)  (Geiger-PTT) 
W88-01468 


HEAVY  METAL  CONTENT  OF  THE  FISHE 
OF  LAKE  BALATON,  DANUBE  AND  TISZ 
DURING  THE  PERIOD  OF  1979-1982, 

Magyar  Tudomanyos  Akademia  Talajtani  es  Agrc 

kemiai  Kutatointezete,  Budapest. 

S.  Gaal,  I.  Fuzesi,  and  B.  Penzes. 

IN:  Heavy  Metals  in  Water  Organisms.  Symposi 

Biologica  Hungarica,  Vol.  29.  Akademiai  Kiad< 

Budapest,  Hungary,  1985.  p  91-104,  6  fig,  14  tab,  1 

ref. 

Descriptors:  *Heavy  metals,  *Fish,  'Lakes,  'Lew 
♦Rivers,  *Path  of  pollutants,  Mercury,  Cadmiun 
Manganese,  Copper,  Zinc,  Carp,  Pike,  Percl 
Muscle,  Bioaccumulation,  Water  pollution  effect 
Tissue  analysis,  Environmental  effects,  Ecologies 
effects. 

A  study  was  performed  in  1979-1982  on  the  heav 
metal  content  of  some  characteristic  species  < 
Lake  Balaton,  the  Danube  and  the  Tisza  River 
i.e.  barbel  (Barbus  fluviatilis  L.),  carp  (Cyprini 
carpio  L.),  bream  (Abramis  brama  L.),  and  piki 
perch  (Stizostedion  lucioperca  L.).  The  heay 
metal  content  of  the  muscular  tissues  of  the  specii 
investigated  -  apart  from  one  specimen  -  did  n< 
surpass  the  limit  allowed  in  the  majority  of  tl 
European  countries.  However,  the  muscle  sampli 
of  the  Danube  barbel  contained  8.89  mg/kg  F 
instead  of  the  accepted  2.5  mg/kg.  This  was  attril 
uted  to  the  intensive  pollution  of  the  Danul 
River.  In  addition  to  Pb,  the  following  elemen 
were  also  investigated:  Hg,  Cd,  Mn,  Cu  and  Zn. 
was  established  that  the  muscular  parts  serving  I 
food  contain  significantly  less  heavy  metal  thi 
that  allowed  for  public  consumption.  It  was  all 
noted  that  the  fish  in  the  Tisza  River  proved  to  I 
minimally  contaminated  with  the  heavy  meta 
analyzed.  (See  also  W88-01460)  (Author's  abstrac 
W88-01469 


ACCUMULATION  OF  HEAVY  METALS  I 
AQUATIC  ORGANISMS  OF  SEWAGE  WATE 
TREATMENT  PLANTS, 

Hajdu-Bihar  County  Water  Canalization  Wort 

Debrecen  (Hungary). 

I.  Czegeny,  and  I.  Devai. 

IN:  Heavy  Metals  in  Water  Organisms.  Sympos 

Biologica  Hungarica,  Vol.  29.  Akademiai  Kiad 

Budapest,  Hungary,  1985.  p  105-110,  1  tab,  11  « 

Descriptors:  'Heavy  metals,  'Aquatic  anima 
•Bioaccumulation,  'Wastewater  facilities,  'Path 
pollutants,  Daphnia,  Midges,  OligochaeU 
Wastewater  treatment,  Zinc,  Copper,  Iron,  Moly 
denum,  Domestic  wastes,  Industrial  wastewat( 
Atomic  absorption  spectrophotometry,  Water  pt 
lution  effects. 
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e  content  of  Zn,  Cu,  Fe,  and  Mo  in  Moina 
tirostns,  Daphnia  magna,  Sigara  lateralis,  Chir- 
>mus  annularius  and  Oligochaeta  living  in  the 
mechanical  combined  oxidation  (BMKO) 
age  treatment  systems  of  two  different  Hungar- 
wastewater  facilities  were  determined  by 
mic  absorption  spectrophotometry.  The  Hajdu- 
zormeny  plant  received  both  domestic  and  in- 
trial  sewage  while  the  Puspokladany  plant  re- 
zed  mainly  domestic  sewage.  Results  showed 
t  the  heavy  metal  accumulations  of  the  aquatic 
anisms  were  very  different  for  the  two  treat- 
it  facilities.  Zn  accumulation  in  organisms  was 
ly  significant  in  the  BMKO  system  of  Hajdu- 
zormeny,  especially  in  Moina  rectirostris.  Orga- 
ns of  the  BMKO  system  of  Puspokladany  have 
wer  Zn  accumulation  than  the  organims  of  the 
tr  BMKO  system.  In  both  systems,  higher  Zn 
centrations  were  determined  in  organisms 
ig  in  the  water  than  in  bottom-dwelling  ones, 
concentrations  have  the  same  characteristics  as 
quality  relations  of  Zn.  Fe  concentrations  in 
inisms  are  high  in  relation  to  other  heavy  metal 
tents.  Very  high  Mo  contents  of  organisms 
ig  in  the  BMKO  of  Hajduboszormeny  related 
hose  of  Puspokladany  were  noted  illustrating 
effects  of  industrial  effluents  with  very  high 
content  at  the  Hajduboszormeny  facility.  (See 
W88-01460)  (Geiger-PTT) 
$-01470 


EMULATION  AND  EFFECT  OF  HEAVY 
rALS  IN  THE  FISHES  OF  LAKE  BALA- 
i, 

sagos    Allategeszsegugyi     Intezet,     Budapest 

ngary). 

L-Miklovics,  E.  Kovacs-Gayer,  and  J. 

:olczai. 

Heavy  Metals  in  Water  Organisms.  Symposia 

ogica  Hungarica,  Vol.  29.  Akademiai  Kiado, 

ipest,  Hungary,  1985.  p  111-117,  3  tab,  8  ref. 

:riptors:  'Heavy  metals,  'Fish,  *Lakes,  *Tox- 
,  'Bioaccumulation,  'Water  pollution  effects, 
h  of  pollutants,  *Tissue  analysis,  Fish  physiol- 
Carp,  Pike,  Perch,  Copj>er,  Zinc,  Muscle, 
nium,  Lead,  Liver,  Seasonal  variation,  Kid- 
,  Gills,  Atomic  absorption  spectrophotometry. 

imon  carp,  pike-perch  and  bream  from  the 
ii  of  three  different  areas  of  Lake  Balaton  were 
lined  for  Cu,  Cd,  Zn  and  Pb  in  muscle  and 

and  sometimes  in  kidneys,  intestine,  skin,  and 

Fish  were  sampled  usually  every  month  or 
1 10  times  each  year  in  a  project  that  started  in 
.  Results  showed  that  the  quantity  of  heavy 
Is  did  not  reach  the  toxic  level.  Heavy  metal 
ent  varied  between  the  different  organs  of  the 
Also,  there  were  differences  between  the  same 
as  of  fishes  belonging  to  different  species.  Zn 
snt  was  several  times  higher  than  the  Cu  con- 
In  bream  and  particularly  in  carp  the  residues 

higher  than  in  pike-perch.  There  was  no 
Beam  difference  between  the  same  fish  species 
nating  from  the  three  areas.  In  control  fishes 
cted  from  different  places  the  heavy  metal 
ues  were  generally  lower  than  in  fishes  from 
I  Balaton.  In  pike-perch,  heavy  metal  residue 
s  were  nearly  constant  throughout  the  year, 
the  maximum  levels  generally  did  not  exceed 
:  allowed  by  the  Ministry  of  Health.  There 
no  correlation  between  the  amount  of  residues 
i  by  toxicological  analysis  and  the  histopatho- 
al  changes.  In  the  common  bream  less  ex- 
ed  and  in  the  common  carp  more  pronounced 
mal  fluctuation  was  observed.  These  data  indi- 
I  that  the  pollution  of  Lake  Balaton  is  not  yet 

enough   to   cause   chronic   toxicosis   or   to 
ige  the  health  of  fishes.  (See  also  W88-01460) 
{er-PTT) 
■01471 


Descriptors:  'Heavy  metals,  •Bioaccumulation, 
•Bioindicators,  *Seasonal  variatio,  'Aquatic  ani- 
mals, Mussels,  Crustaceans,  Plankton,  Lakes,  Mon- 
itoring, "Path  of  pollutants,  'Tissue  analysis, 
Water  pollution  effects,  Cadmium,  Mercury,  Lead, 
Copper,   Water  pollution  sources,  Muscle,  Gills. 

The  concentrations  of  Hg,  Cd,  Pb  and  Cu  were 
measured  in  the  mussel  Unio  and  in  the  crustacean 
plankton  collected   at  different   regions  of  Lake 
Balaton  in  various  season  of  the  year.  The  concen- 
tration of  Hg  varied  between  0.236-0.964  mgAg  at 
the  10  sampling  stations.  In  general,  values  were 
higher  closer  to  the  shore  than  in  the  center  of  the 
lake  and  there  was  a  reduction  of  Hg  concentra- 
tion in  samples  towards  the  east.  Concentrations  of 
Cd  varied  between  1.26  and  35.0  mgAg.  Higher 
values  were  measured  in  crustaceans  collected  in 
the  western  part  of  the  lake  both  close  to  the  shore 
and  to  the  middle  line.  A  high  value  was  found 
also  at  the  most  eastern  point  close  to  the  shore. 
Cu  concentrations  were  in  the  range  of  8.38  and 
57.3  mg/kg.  No  significant  differences  were  found 
in  the  samples  taken  in  the  middle  of  the  Lake; 
however,  high  values  were  measured  in  samples 
collected  at  the  western  part,  close  to  the  shore.  Pb 
levels  varied  in  the  crustacean  plankton  between 
11.6  and  61.0  mgAg.  Highest  values  occurred  in 
the  samples  taken  in  the  center  of  the  western 
basin.  There  were  differences  between  values  of 
Hg,  Cd,  and  Pb  concentrations  of  the  crustacean 
plankton  collected  in  three  different  seasons.  Sea- 
sonal sampling  was  carried  out  for  mussels  at  the 
western  part  of  the  lake.  For  this  species,  concen- 
trations of  Hg  and  Pb  remained  at  the  same  level  in 
the  gills  between  April  and  September,  while  Cu 
increased  by  about  10-fold  and  Cd  doubled.  The 
concentration  of  Pb  and  Hg  doubled  in  the  foot  in 
summer,  and  the  concentration  of  Cu  increased  up 
to  September.  In  the  adductor  muscles,  no  signifi- 
cant differences  were  found  in  the  Pb  concentra- 
tions between  April  and  September,  but  Cu  was 
three  times  higher  in  summer  as  compared  to  the 
April  mean  value.  The  Hg  and  Cd  concentrations 
decreased  in  June.  In  the  mantle,  the  Hg  levels 
were  seven  times  higher  in  summer  as  compared  to 
the  April  values.  Cu  showed  a  very  high  concen- 
tration in  the  gills,  in  the  adductors  and  in  the 
mantle  as  compared  to  the  values  measured  in 
mussels  collected  from  the  open  water  of  the  lake. 
Higher  Pb  values  were  measured  in  the  gills  and  in 
the  foot,  and  higher  Cd  values  were  found  in  the 
gills.  (See  also  W88-O1460)  (Geiger-PTT) 
W88-01472 


>ONAL  AND  LOCAL  VARIATION  IN  THE 
VY  METAL  CONCENTRATION  IN  ANI- 
5  OF  LAKE  BALATON, 

oni    Limnologiai    Kutato    Intezete,    Tihany 
gary). 
-Balogh. 

ieavy  Metals  in  Water  Organisms.  Symposia 
>gica  Hungarica,  Vol.  29.  Akademiai  Kiado, 
pest,  Hungary,  1985.  p  119-138,  13  fig,  19  ref. 


HEAVY  METALS  IN  MARINE  ORGANISMS, 

Akademiya  Nauk  Latviiskoi  SSR,  Riga.  Inst,  of 

Biology. 

I.  Kulikova,  Z.  Seisuma,  and  M.  Legzdina. 

IN:  Heavy  Metals  in  Water  Organisms.  Symposia 

Biologica  Hungarica,  Vol.  29.  Akademiai  Kiado, 

Budapest,  Hungary,  1985.  p  141-150,  4  fig,  3  ref. 

Descriptors:  'Heavy  metals,  'Toxicity,  'Marine 
animals,  'Bioaccumulation,  'Marine  algae,  'Bioin- 
dicators, 'Path  of  pollutants,  'Tissue  analysis, 
Marine  plants,  Benthos,  Fish,  Lamprey,  Crusta- 
ceans, Mollusks,  Plankton,  Atomic  absorption 
spectrophotometry,  Gulfs,  Water  pollution 
sources,  Liver,  Muscle,  Gills,  Ecological  effects. 

The  levels  of  13  metals  (Hg,  Cd,  Co,  Ni,  Cu  Pb,  Sr, 
Zn,  Mn,  Fe,  Mg,  and  Ca)  in  total  plankton,  benthic 
organisms,  algae,  and  fish  of  the  Gulf  of  Riga  and 
separate  parts  of  the  open  Baltics  were  investigat- 
ed. Metal  concentrations  (except  Hg)  were  meas- 
ured by  atomic  absorption  spectrophotometry.  Hg 
was  determined  by  Coleman  analyzer.  The  amount 
of  Hg,  Co,  Cr,  and  Cd  found  in  plankton  was  the 
lowest,  followed  by  Ni,  Cu,  and  Pb.  Medium  levels 
of  Sr,  Zn,  and  Mn  were  recorded,  while  the  high- 
est levels  found  in  plankton  belong  to  Fe,  Mg,  and 
Ca.  In  bivalve  mollusks  the  ability  to  accumulate 
metals  from  marine  water  is  higher  than  in  other 
water  organisms.  In  comparison  with  mollusks 
smaller  amounts  of  Fe,  Mn,  Zn,  Sr,  Ca,  and  Mg  are 
found  in  algae,  and  the  level  of  Cr,  Hg,  and  Cd  in 
them  is  very  low.  A  selective  accumulation  of 
certain  metals  was  noted  in  benthic  crustaceans 
which  was  related  to  the  variability  in  chemical 
composition  of  biotope  of  these  species,  their  way 
of  life,  metabolism  and  the  difference  in  nutrition. 


Sources  Of  Pollution — Group  5B 

Thirteen  species  of  fish  from  the  Gulf  of  Riga  were 
analyzed  according  to  the  metal  level  accumulated 
in  them.  The  amount  of  metals  distributed  in  fish 
organs  and  tissues  differs  considerably;  it  is  mainly 
localized  in  bones,  gills,  fins,  liver,  and  spawn.  The 
levels  of  Ca,  Mg,  Fe  and  Zn  are  high  in  all  the  fish 
organs  and  tissues  while  the  levels  of  Cd,  and  Hg 
are  insignificant  in  them.  Liver  has  a  high  concen- 
tration of  Cu,  Ni,  Pb,  Zn,  Fe,  Mg,  and  Ca.  The 
amount  of  Cu  in  liver  exceeds  that  in  other  organs 
and  tissues  by  several  times.  Hg  is  accumulated  in 
muscles.  Seasonal  fluctuation  in  metal  accumula- 
tion is  best  seen  in  separate  organs  than  in  the 
whole  organism.  The  amount  of  metals  in  various 
organs  and  tissues  appears  to  be  a  variable  quantity 
closely  depending  on  metabolism  and  a  number  of 
environmental  factors.  (See  also  W8  8-0 1460) 
(Geiger-PTT) 
W88-01473 


FREQUENCY  OF  BACTERIA  RESISTANT  TO 
HEAVY  METALS  IN  PONDS  OF  SOUTHERN 
BOHEMIA, 

Ceskoslovenska    Akademie    Ved,    Prague.    Ustav 

Krajinne  Ekologie. 

For  primary  bibliographic  entry  see  Field  5C. 

W88-01474 


TOTAL  MERCURY  CONTENT  IN  THE  COM- 
PONENTS OF  RUNNING  WATER,  RESER- 
VOIR AND  POND  ECOSYSTEMS  IN  CZECHO- 
SLOVAKIA, 

Vyzkumnmy  Ustav  Rybarsky  Vodnany  (Czecho- 
slovakia). 

Z.  Svobodova,  and  M.  Hejtmanek. 
IN:  Heavy  Metals  in  Water  Organisms.  Symposia 
Biologica  Hungarica,  Vol.  29.  Akademiai  Kiado, 
Budapest,  Hungary,  1985.  p  171-177,  3  tab,  8  ref. 

Descriptors:  'Heavy  metals,  'Mercury,  'Fish, 
'Czechoslovakia,  'Ponds,  Bioaccumulation,  'Path 
of  pollutants,  Toxicity,  Muscle,  Reservoirs,  Eco- 
systems, Carp,  Pike,  Perch,  Catfish,  Bioindicators, 
Food  chains,  Lake  sediments,  Aquatic  plants, 
Aquatic  insects. 

Investigation  of  total  Hg  content  in  individual 
components  of  aquatic  ecosystems  was  carried  out 
at  12  localities  of  the  Berounka  river  catchment 
area  in  Czechoslovakia.  A  total  of  1187  individuals 
of  23  fish  species  were  analyzed.  The  highest  con- 
tent of  Hg  in  fish  muscle  was  found  in  fish  from 
localities  below  Pilsen,  and  the  lowest  one  from 
localities  above  Pilsen  and  Prague.  The  average 
value  of  total  Hg  content  in  most  fish  species 
ranged  between  0.10-0.30  mg/kg  of  muscle.  The 
highest  Hg  content  was  found  in  predatory  fish 
species,  followed  by  benthos  feeders  (barbel  and 
dace).  The  barbel  can  serve  as  a  suitable  bioindica- 
tor  of  environmental  pollution  by  Hg.  Hg  content 
determined  in  surface  water  was  not  a  decisive 
indicator  of  the  extent  of  water  environmental 
pollution.  Total  Hg  content  in  the  samples  of 
bottom  sediments  from  the  localities  of  the  Ber- 
ounka river  basin  ranged  between  0.18-3.66  mgAg 
Hg  in  dry  matter  of  sediment.  Total  Hg  content  in 
samples  of  aquatic  plants,  algae,  moss  mats,  may- 
flies, sedge  flies  and  leeches  was  10  times  lower 
compared  with  the  values  for  fish  muscle.  The 
highest  Hg  content  was  found  in  leeches.  The 
occurrence  of  Hg  in  carp  organs  and  tissues  is  as 
follows:  muscle  >  kidney  >  liver.  The  maximum 
admissible  concentration  of  0.1  mgAg  of  Hg  in 
fish  muscle  was  never  exceeded.  The  values  of 
total  Hg  content  in  water  were  low  in  all  ponds 
studied  and  corresponded  to  natural  Hg  concentra- 
tion in  waters.  These  results  document  the  low  Hg 
pollution  of  fish  ponds  with  different  catchmant 
area  character.  Increased  concentrations  of  Hg 
were  not  detected  even  in  individual  components 
of  water  biocenosis  in  the  ponds  loaded  with  pow- 
erplant  and  industrial  wastes.  (See  also  W88-01460) 
(Geiger-PTT) 
W88-01475 


BIOINDICATORS  FOR  THE  HEAVY  METAL 
LOAD  OF  RIVER  ECOSYSTEMS, 

Bayerische   Landesanstalt    fuer   Wasserforschung, 
Munich  (Germany,  F.R.). 
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Field  5— WATER  QUALITY  MANAGEMENT  AND  PROTECTION 


Group  5B — Sources  Of  Pollution 

For  primary  bibliographic  entry  see  Field  5A. 
W88-01476 


HEAVY  METAL  AND  RADIONUCLIDE 
TRANSFER  AND  TRANSPORT  BY  MARINE 
ORGANISMS, 

International     Lab.     of     Marine     Radioactivity, 

Monaco-Ville  (Monaco). 

S.  W.  Fowler. 

IN:  Heavy  Metals  in  Water  Organisms.  Symposia 

Biologica  Hungarica,  Vol.  29.  Akademiai  Kiado, 

Budapest,  Hungary,  1985.  p  191-205,  3  fig,  4  tab,  42 

ref. 

Descriptors:  •Heavy  metals,  "Radioisotopes, 
•Marine  animals,  'Bioaccumulation,  *Path  of  pol- 
lutants, Marine  sediments,  Food  chains,  Water  pol- 
lution effects,  Biological  magnification,  Adsorp- 
tion, Excretion,  Trace  elements,  Sediment  trans- 
port. 

All  marine  organisms  accumulate  metals  and  ra- 
dionuclides to  some  degree,  and  as  a  result  redis- 
tribute these  elements  by  various  physiological 
mechanisms  and  through  their  ecological  behavior. 
Water,  food  and  sediments  are  the  three  source 
terms  from  which  marine  biota  acquire  metals  and 
radionuclides.  Uptake  from  water  can  occur  by 
passive  surface  adsorption,  absorption  across  body 
surfaces,  or  a  combination  of  both.  Elements  in- 
gested with  food  are  either  absorbed  across  the  gut 
and  assimilated  into  tissue  or  they  are  excreted. 
The  relative  importance  of  the  food  and  water 
pathway  in  uptake  varies  with  the  element  and  the 
conditions  under  which  exposure  occurs.  Less  is 
known  about  mechanisms  of  uptake  from  sedi- 
ments, but  most  evidence  suggests  that,  compared 
to  water  and  food,  bioavailability  from  sediments  is 
relatively  low.  These  dynamic  processes  are  con- 
trolled by  many  environmental  and  intrinsic  fac- 
tors including  exposure  time,  physical-chemical 
form  of  the  pollutant,  salinity,  temperature,  com- 
petitive effects  wtih  other  elements,  organism  size, 
physiology,  life  cycle  and  feeding  habits.  Accumu- 
lated metals  and  radionuclides  are  transported  ac- 
tively by  vertical  and  horizontal  migrations  of 
organisms  and,  more  important,  passively  by  re- 
lease of  biogenic  particulates  (fecal  pellets,  molts, 
etc.).  As  these  particles  sink,  they  release  contami- 
nants to  deeper  waters  and  sediments  through  re- 
mineralization  processes,  scavenge  other  elements 
from  the  water  column  and  are  ingested  by  meso- 
and  bathypelagic  species.  Potential  biological 
mechanisms  for  returning  sediment-associated  con- 
taminants to  the  upper  waters  are  also  discussed. 
(See  also  W88-01460)  (Author's  abstract) 
W88-01477 


COMBINED    EFFECT    OF    MERCURY    AND 
CADMIUM  ON  PLANKTON  IN  SITU, 

Akademiya  Nauk  Latviiskoi  SSR,  Riga.  Inst,  of 

Biology. 

For  primary  bibliographic  entry  see  Field  5C. 

W88-01478 


SOME  PROBLEMS  OF  POLLUTION  WITH 
HEAVY  METALS  UNDER  THE  ENVIRON- 
MENTAL CONDITIONS  OF  THE  BALTIC  SEA, 

Kiel  Univ.  (Germany,  F.R.).   Inst,  fuer  Meeres- 

kunde. 

For  primary  bibliographic  entry  see  Field  5C. 

W88-01479 


INFLUENCE  OF  SIZE  UPON  THE  CONCEN- 
TRATIONS OF  CD,  CR,  CU,  HG,  PB  AND  ZN 
IN  THE  COMMON  MUSSEL  (MYTILUS 
EDULIS  L.), 

Aarhus  Univ.  (Denmark).  Botanical  Inst. 
For  primary  bibliographic  entry  see  Field  5C. 
W88-01481 


TRACE  METALS  IN  EDIBLE  CRUSTACEANS 
FROM  LEBANON, 

Shiber  Consultants,  Safat  (Kuwait). 

J.  G.  Shiber. 

IN:  Heavy  Metals  in  Water  Organisms.  Symposia 

Biologica  Hungarica,  Vol.  29.  Akademiai  Kiado, 

Budapest,  Hungary,  1985.  p  285-295,  1  fig,  3  tab,  16 


ref. 

Descriptors:  'Shrimp,  *Lobsters,  *Heavy  metals, 
•Water  pollution  effects,  'Path  of  pollutants, 
•Bioaccumulation,  Lead,  Cadmium,  Copper, 
Nickel,  Iron,  Zinc,  Chromium,  Water  pollution 
sources,  Toxicity,  Atomic  absorption  spectropho- 
tometry, Trace  metals,  Crustaceans,  Tissue  analy- 


Samples  of  the  shrimp,  Penaeus  japonicus,  and  the 
lobster,  Scyllarides  latus  were  collected  at  loca- 
tions between  Tripoli  and  Tyre,  Lebanon  and  ana- 
lyzed for  content  of  Pb,  Cd,  Cu,  Ni,  Fe,  Zn,  and 
Cr  by  atomic  absorption  spectrophotometry.  Pb 
and  Cd  levels  in  the  shrimp  were  relatively  stable 
with  a  few  elevated  readings  in  each  tissue  at 
different  locations.  Cu  was  somewhat  higher  in  the 
shrimp  muscle  than  exoskeleton,  except  at  Beirut, 
Damour,  and  Sidon.  Ni  was  variable,  although  the 
higher  concentrations  seemed  to  occur  mainly  in 
the  exoskeleton.  Fe  was  also  very  variable  in  both 
muscle  and  exoskeleton,  while  Zn  was  consistently 
higher  in  shrimp  muscle.  Cr  was  slightly  variable. 
Pb  and  Cd  readings  in  the  lobster  were  fairly 
uniform  and  similar  to  those  of  the  shrimp.  Cu 
seemed  generally  lower  in  lobster  than  shrimp,  and 
there  was  little  difference  between  muscle  and 
exoskeleton  Cu  levels  in  most  of  the  samples.  Lob- 
ster muscle  from  Beirut  had  considerably  higher 
Cu  than  any  of  the  other  samples.  Ni  was  variable, 
with  comparatively  high  readings  in  both  the 
muscle  and  exoskeleton  of  samples  from  Tyre.  Fe 
was  also  variable,  but  it  was  clearly  more  highly 
concentrated  in  the  exoskeletal  tissue  of  each  lob- 
ster analyzed,  except  for  samples  from  Tyre.  Zn 
was  highest  in  most  muscle  samples,  except  those 
from  Tyre.  Cr  was  slightly  variable  with  relatively 
higher  values  in  samples  from  Tyre.  Several 
sources  for  heavy  metal  pollution  off  the  coast  of 
Lebanon  include  traffic  from  oil  tankers  and  the 
dumping  of  raw  sewage  into  rivers  and  streams 
which  terminate  at  the  Mediterranean  Sea.  (See 
also  W88-01460)  (Geiger-PTT) 
W88-01483 


TISSUE  ACCUMULATION  OF  HEAVY 
METALS  AND  THEHt  ENFLUENCE  ON  THE 
BIOSYNTHESIS  EN  THE  FISH  ORGANISM, 

Akademiya  Nauk  URSR,  Kiev.  Inst.  Hidrobiolo- 

gii- 

V.  D.  Romanenko,  and  N.  Y.  Yevtushenko. 
IN:  Heavy  Metals  in  Water  Organisms.  Symposia 
Biologica  Hungarica,  Vol.  29.  Akademiai  Kiado, 
Budapest,  Hungary,  1985.  p  299-312,  8  fig. 

Descriptors:  *  Bioaccumulation,  *Heavy  metals, 
•Fish,  *Biosynthesis,  *Metabolism,  *Path  of  pollut- 
ants, Manganese,  Zinc,  Cobalt,  Copper,  Water  pol- 
lution effects,  Liver,  Excretion,  Carp,  Blood, 
Models,  Muscle,  Tissue  analysis,  Biochemistry. 

The  dependence  of  the  biosynthetic  tendency  of 
metabolism  in  fishes  exposed  to  different  concen- 
trations of  the  heavy  metal  ions  of  Mn,  Zn,  Co, 
and  Cu  in  water  was  examined  in  aquariums.  Using 
radioisotope  assay,  it  was  found  that  both  the 
intensity  and  direction  of  biosynthesis  in  fishes 
exposed  to  various  concentrations  of  heavy  metal 
ions  in  water  are  determined  by  their  own  concen- 
tration, duration  of  the  impact  upon  the  organism, 
the  level  of  their  accumulation  in  organs  and  tis- 
sues, and  the  specificity  and  physical  and  chemical 
properties  of  the  element  itself.  Copper  most  ex- 
plicitly inhibited  the  incorporation  of  radiocarbon 
from  acetate-2-C14  into  the  albumin  synthesized  by 
the  liver  of  carp.  Both  the  level  of  metal  accumula- 
tion in  the  organs  and  tissues  of  fish  and  the 
retardation  influence  on  the  synthesis  of  albumin  in 
the  liver  went  up  with  the  increase  of  metal  con- 
centration in  the  water.  The  overfeeding  of  fish 
with  Cu  triggers  certain  homeostatic  mechanisms 
which  help  to  excrete  the  exceeding  amounts  of 
metal  and  to  restore  the  functions  of  the  liver. 
When  the  Cu  concentration  was  too  high,  the 
death  of  fish  occurred  accompanied  by  forced 
respiratory  movements,  disruption  in  coordination 
of  movements,  and  turnovers.  During  the  7-day 
adaptation  of  fish  to  Cu  contained  in  the  water  in 
biotic  (0.01  mg/1)  concentrations,  the  protein  syn- 
thesis function  and  the  activating  impact  of  metal 
on    protein   synthesis    were   restored.   The   toxic 


effect  of  Cu  is  less  prominent  in  the  case  of  lipid 
synthesis.  The  increased  Cu  concentration  in  water 
and  liver  brought  about  changes  in  the  blood  com- 
ponents. Cobalt  produced  results  similar  to  those 
obtained  with  Cu.  Mn  and  Zn  did  not  inhibit  the 
intensity  of  biosynthesis  in  the  organism  and 
mostly  activated  the  biosynthesis  of  proteins  and 
lipids.  (See  also  W88-01460)  (Geiger-PTT) 
W88-01484 


EXPERIMENTAL  STUDY  OF  BIOACCUMU- 
LATION, TOXICITY  AND  REGULATION  OF 
SOME  TRACE  METALS  IN  VARIOUS  ESTUA- 
RINE  AND  COASTAL  ORGANISMS, 

Nantes  Univ.  (France).  Centre  de  Dosage  des  Ele- 
ments Traces. 

For  primary  bibliographic  entry  see  Field  5C. 
W88-01485 


UPTAKE  AND  RELEASE  OF  MERCURY  AND 
CADMIUM  EN  VARIOUS  ORGANS  OF  MUS- 
SELS (ANODONTA  CYGNEA  L.), 
Balatoni    Limnologiai    Kutato    Intezete,    Tihany 
(Hungary). 

J.  Salanki,  and  K.  V.-Balogh. 
IN:  Heavy  Metals  in  Water  Organisms.  Symposia 
Biologica  Hungarica,  Vol.  29.  Akademiai  Kiado, 
Budapest,  Hungary,  1985.  p  325-340,  12  fig,  3  tab, 
16  ref. 

Descriptors:  *  Heavy  metals,  *  Cadmium,  •Mercu- 
ry, *Bioaccumulation,  'Mussels,  Adsorption,  'Path 
of  pollutants,  'Water  pollution  effects,  Bioindica- 
tors,  Monitoring,  Mytilus,  Biological  magnifica- 
tion, Lakes,  Kidneys,  Muscle,  Gills,  Tissue  analy- 


The  uptake  and  release  of  Hg  and  Cd  in  various 
organs  of  the  mussel  Anodonta  cygnea  L.  were 
examined  under  laboratory  conditions.  Following 
exposure  of  mussels  to  10  micrograms/1  Hg  solu- 
tion, the  concentration  of  Hg  increased  in  all 
organs  within  30-60  min,  however,  in  a  few  hour  it 
dropped  everywhere  below  the  control.  Following 
further  exposure  an  increase  started  again  first  in 
the  gills  and  later  in  all  organs,  reaching  a  moder- 
ate elevation  by  24  hr.  The  concentration  of  Cd 
increased  during  the  first  24  hr  following  the  expo- 
sure of  mussels  to  16  micrograms/1  Cd  only  in  the 
kidney,  which  was  noticeable  already  within  1  hr, 
but  it  also  decreased  somewhat  between  12  and  24 
hr.  After  exposure  for  72,  168,  336,  504,  672,  and 
840  hr,  the  uptake  of  both  Hg  and  Cd  increased 
linearly  in  most  organs.  A  saturation  with  Hg  in 
the  gills  and  with  Cd  in  the  kidney  and  viscera 
were  noted.  The  concentration  factor  was  different 
for  both  metals  for  different  organs.  Hg  taken  up 
with  840  hr  was  not  released  in  equal  degrees  from 
various  organs,  and  there  was  not  total  depuration 
from  either  of  them  during  the  experimental 
period.  Depuration  of  Hg  was  fastest  from  the 
kidney,  the  adductor  muscle  and  the  mantle.  Bind- 
ing of  Cd  was  in  each  organ  stronger  than  that  ol 
Hg.  These  results  offer  a  practical  guideline  foi 
using  mussels  for  monitoring  a  steady  or  fluctuat- 
ing Hg  and  Cd  pollution.  (See  also  W88-01460) 
(Geiger-PTT) 
W88-01486 


EXCRETION  OF  HEAVY  METALS  BY  FISH, 

Bezirksinstitut    fuer    Veterinarwesen    Karl-Marx- 
Stadt  (German  D.R.). 
K.  Grahl,  P.  Franke,  and  R.  Hallebach. 
IN:  Heavy  Metals  in  Water  Organisms.  Symposia 
Biologica  Hungarica,  Vol.  29.  Akademiai  Kiado, 
Budapest,  Hungary,  1985.  p  357-365,  56  ref. 

Descriptors:  *Heavy  metals,  •Bioaccumulation, 
•Excretion,  *Fish,  *Path  of  pollutants,  *Water  pol- 
lution effects,  Bioindicators,  Monitoring,  Adsorp- 
tion, Biotransformation,  Toxicity,  Kinetics,  Liver, 
Kidneys. 

In  vertebrates,  heavy  metals  are  eliminated  pre- 
dominantly by  the  kidney  and/or  by  the  bile.  The 
excretion  via  urine  is  the  most  important  route  ol 
excretion  in  mammals.  However,  Ag,  As,  Cd,  Cu, 
Fe,  Mn,  Pb,  Zn,  Zr,  and  organo-heavy  metals  are 
excreted  mainly  through  the  bile  in  dependence  or 
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pecies  Increased  concentrations  of  non-essential 
eavy  metals  in  urine  and  bile  indicate  a  contami- 
abon  caused  by  the  metals  in  question.  The  con- 
entration  of  essential  heavy  metals  in  the  bile  is 
etermined  by  various  factors,  e.g.  nutrition,  stress, 
itoxication  (by  orgnaic  and  inorganic  substances), 
ifections  It  demonstrates  intact  or  non-intact  ho- 
leostasis.  Considering  the  specific  physiology  in 
ic  case  of  essential  heavy  metals,  further  studies 
lould  test  the  usability  of  fish-bile  for  monitoring 
ivironmental  toxicants  and  for  detection  of  suble- 
lal  intoxications  as  far  as  heavy  metals  are  con- 
sraed.  (See  also  W88-01460)  (Author's  abstract) 
'88-01488 


IOCHEMICAL  COMPARTMENTATION  OF 
ISH  TISSUES,  HEAVY  METAL  TOXICITY 
N  TISSUE  NON-SPECIFIC  PHOSPHOMON- 
ESTERASES  EN  THREE  FISHES, 

egional  Coll.  of  Education,  Bhopal  (India).  Dept. 

'Science. 

»r  primary  bibliographic  entry  see  Field  5C. 

'88-01489 


rTECT  OF  CU  ON  SOME  BIOCHEMICAL 
^RAMETERS  OF  FISHES, 

izsef  Attila  Univ.,  Szeged  (Hungary).  Dept.  of 

ochemistry. 

w  primary  bibhographic  entry  see  Field  5C. 

88-01492 


C.  Effects  Of  Pollution 


TECTS  OF  CD  AND  CU  ON  A  BIOFELM 
IEATMENT  SYSTEM, 

issouri  Univ.-Rolla.  Dept.  of  Civil  Engineering. 
>r  primary   bibliographic   entry  see   Field   5D. 

88-00994 


mRONMENTAL  FEASIBILITY  OF  USING 
!EOSOTE  CONTAMINATED  SOIL  AND 
UDGES  EN  ROADWAY  PAVENG  STRUC- 
JRES, 

abama  Univ.,  University.  Dept.  of  Civil  Engi- 

ering. 

I  primary  bibhographic  entry  see  Field  5E. 

88-01000 


IE  OF  BIOASSAYS  TO  DETERMINE  PO- 
MTAL  TOXICITY  EFFECTS  OF  ENVIRON- 
ENTAL  POLLUTANTS, 

rvallis  Environmental  Research  Lab.,  OR.  Haz- 

lous  Waste  and  Water  Branch. 

r  primary  bibliographic  entry  see  Field  7A. 

58-01088 


IBAN  NONPOENT  SOURCE  IMPACTS  ON  A 
RFACE  WATER  SUPPLY, 

W.  Walker. 

:  Perspectives  on  Nonpoint  Source  Pollution, 
aceedings  of  a  National  Conference,  Kansas 
y,  MO.  May  19-22,  1985.  Environmental  Pro- 
tion  Agency,  1985.  p  129-137,  6  fig,  6  tab,  22  ref. 

scriptors:  'Nonpoint  pollution  sources,  'Water 
Jution  effects,  'Water  supply,  *Saint  Paul, 
Minnesota,  Lakes,  Nutrients,  Urban  areas,  Lim- 
ogy,  Eutrophication,  Runoff,  Model  studies. 

k  drinking  water  supplies  are  particularly  vul- 
c_to  nonPoint  pollution  sources  because  of 
ise-effect  relationships  linking  watershed  char- 
enstics,  nutrient  loading,  lake  eutrophication, 
lunent  plant  disturbances,  and  quality  of  water 
'plied  to  consumers.  Results  from  the  first  year 
an  intensive  watershed  and  lake  monitoring 
'gram  undertaken  by  St.  Paul  Water  Utility, 
f,  are  described.  The  objectives  of  the  program 
:  (1)  to  characterize  the  limnology  of  the  supply 
w,  (2)  to  quantify  major  sources  of  runoff,  nutri- 
s,  and  other  pollutants  reaching  the  lakes,  and 
l° 'dentify  potential  control  measures  for  algal- 
«*d  taste-and-odor  problems  that  have  devel- 
xl  in  recent  years.  While  diversions  from  other 
tersheds  account  for  an  average  of  85%  of  the 
*  through  the  lakes,  runoff  and  nutrient  load- 


ings from  local  watersheds  undergoing  rapid  urban 
development  have  become  increasingly  important. 
Site-specific  and  regional  data  indicate  significant 
effects  of  urban  land  uses  on  runoff  and  nutrient 
export.  Linked  models  relate  watershed  land  uses 
to  lake  water  quality  conditions  and  Water  Utility 
impacts,  expressed  in  terms  of  the  frequency  of 
nuisance-level  algal  densities  and  potential  costs  of 
chemicals  used  for  taste-and-odor  control.  The 
models  are  used  to  estimate  the  impacts  of  existing 
and  future  urban  development  in  the  basin  on  lake 
water  quality  conditions  and  treatment  costs.  (See 
also  W88-01083)  (Author's  abstract) 
W88-01107 


WHY  SCOFIELD  RESERVOIR  IS  EUTRO- 
PHIC:  EFFECTS  OF  NONPOENT  SOURCE 
POLLUTANTS  ON  A  WATER  SUPPLY  RESER- 
VOER  IN  UTAH, 

Geological  Survey,  Salt  Lake  City,  UT. 
D.  Stephens. 

IN:  Perspectives  on  Nonpoint  Source  Pollution, 
Proceedings  of  a  National  Conference,  Kansas 
City,  MO.  May  19-22,  1985.  Environmental  Pro- 
tection Agency,  1985.  p  142-146,  4  fig,  2  tab,  10  ref. 

Descriptors:  *Scofield  Reservoir,  'Eutrophication, 
'Water  pollution  effects,  'Nonpoint  pollution 
sources,  'Utah,  'Reservoirs,  Water  supply,  Nutri- 
ents, Trace  metals,  Algae,  Mercury,  Phosphates. 

Studies  since  1979  have  classified  Scofield  Reser- 
voir as  mesoeutrophic  or  eutrophic.  The  principal 
pollutants  are  nutrients,  trace  metals,  and  sedi- 
ments associated  with  nonpoint  sources,  such  as 
construction  of  roads  and  mine  portals,  domestic 
waste  disposal,  animal  grazing,  and  natural  depos- 
its of  rock  containing  phosphate.  Blooms  of  blue- 
green  algae,  which  have  resulted  in  fishkills,  have 
corresponded  to  years  of  decreased  inflow.  Biota 
populations  during  wet  years  were  quite  diverse, 
with  only  minimal  numbers  of  undesirable  blue- 
green  algae.  During  1981,  however,  the  minimum 
usable  water  storage  decreased  to  31%  of  the  25- 
year  average  and  blue-green  algae  blooms  resulted 
in  serious  fishkills.  Concentrations  of  mercury  in 
the  water  in  Scofield  Reservoir  have  caused  con- 
cern for  water  users,  but  none  of  the  concentra- 
tions has  exceeded  revised  State  standards.  The 
mercury  originates  from  coal  particles  within  the 
drainage  basin,  and  most  of  it  is  bound  as  silicate  in 
the  reservoir  sediments  and  is  not  readily  soluble. 
Several  management  practices  have  been  imple- 
mented to  decrease  nonpoint  source  pollution. 
Among  these  are  an  improved  waste  disposal  sta- 
tion for  recreational  vehicles,  a  containerized 
waste  system  for  fish  cleaning,  and  streambank 
stabilization.  (See  also  W88-01083)  (Author's  ab- 
stract) 
W88-01109 


ECONOMICS:  NONPOINT  SOURCE  POLLU- 
TION EMPACTS, 

Virginia  Polytechnic  Inst,  and  State  Univ.,  Blacks- 
burg.  Dept.  of  Agricultural  Economics. 
For  primary  bibliographic  entry  see  Field  6C. 
W88-01125 


ACCUMULATION  OF  SEDEMENT,  NUTRI- 
ENTS, AND  CESIUM-137  IN  PRAIRIE  POT- 
HOLES IN  CULTEVATED  AND  NONCULTE- 
VATED  WATERSHEDS, 

Fish  and  Wildlife  Service,  Yankton,  SD. 
For  primary  bibliographic  entry  see  Field  4C. 
W88-01134 


PHOSPHATE  AND  PEAT  MENENG  EN  FLORE- 
DA, 

Saint  Johns   River  Water   Management   District, 

Palatka,  FL. 

For  primary  bibliographic  entry  see  Field  4C. 

W88-01147 


WATER  QUALETY  PROBLEMS  CAUSED  BY 
ABANDONED  METAL  MENES  AND  TAIL- 
ENGS, 

Missouri  Dept.  of  Natural  Resources,  Jefferson 
City. 


Effects  Of  Pollution — Group  5C 

J.  Ford. 

IN:  Perspectives  on  Nonpoint  Source  Pollution, 
Proceedings  of  a  National  Conference,  Kansas 
City,  MO.  May  19-22,  1985.  Environmental  Pro- 
tection Agency,  1985.  p  344-345,  1  fig,  2  tab,  10  ref. 

Descriptors:  'Water  quality,  'Mine  wastes, 
'Metals,  'Water  pollution,  'Missouri,  'Path  of  pol- 
lutants, Lead,  Heavy  sediments,  Zinc,  Heavy 
metals,  Environmental  effects,  Cleanup  operations, 
Sediments. 

One  active  and  one  inactive  lead  mining  area  are 
located  completely  within  Missouri  and  a  second 
inactive  mining  area  is  shared  with  Oklahoma  and 
Kansas.  Both  areas  adversely  affect  streams,  con- 
tributing both  heavy  sediment  loads  from  eroding 
tailings  piles  and  dissolved  metals  (primarily  zinc) 
from  both  surface  runoff  and  seepage  from  flooded 
mines.  Occasional  tailings  dam  failures  result  in 
deposition  of  huge  amounts  of  sand  and  silt-sized 
tailings  that  smother  all  existing  aquatic  life  and 
seriously  degrade  aquatic  habitat  for  years.  A  total 
of  58  miles  of  classified  stream  is  affected.  Al- 
though removal  or  proper  on-site  use  of  tailings 
may  yet  be  realized  as  viable  alternatives,  stabiliza- 
tion of  tailings  in  place  seems  the  best  strategy  for 
reducing  nonpoint  source  problems  from  tailings  in 
the  Old  Lead  Belt  and  Fredericktown  areas.  Plant- 
ing vegetation  on  the  large  flat  areas  of  tailings  can 
control  wind  erosion.  Water  erosion  control  re- 
quires good  maintenance  of  the  existing  internal 
drains  and  protection  of  the  dams  which  are  made 
of  sand-sized  material.  Sediment  traps  between  the 
tailings  and  area  streams  need  to  be  constructed 
and  periodically  cleaned.  (See  also  W88-01083) 
(Lantz-PTT) 
W88-01148 


HEGHWAY  RUNOFF/DRAENAGE  EMPACTS, 

Federal  Highway  Administration,  McLean,  VA. 
For  primary  bibliographic  entry  see  Field  5B. 
W88-01158 


EVALUATEON  OF  NONPOENT  SOURCE  EM- 
PACTS ON  WATER  QUALITY  FROM  FOREST 
PRACTICES  EN  IDAHO:  RELATION  TO 
WATER  QUALETY  STANDARDS, 

Idaho  Div.  of  Environment,  Boise. 
S.  B.  Bauer. 

IN:  Perspectives  on  Nonpoint  Source  Pollution, 
Proceedings  of  a  National  Conference,  Kansas 
City,  MO.  May  19-22,  1985.  Environmental  Pro- 
tection Agency,  1985.  p  455-458,  1  fig,  2  tab,  7  ref. 

Descriptors:  'Nonpoint  pollution  sources,  'Water 
pollution  effects,  'Water  quality,  'Forestry, 
'Idaho,  'Water  quality  standards,  Fish,  Salmon, 
Economic  aspects,  Regulations,  Logging. 

An  interdisciplinary  task  force  was  appointed  by 
the  Board  of  Health  and  Welfare  to  determine  the 
impacts  of  forest  operations  on  protected  uses  and 
make  recommendations  on  water  quality  standards. 
Twenty-five  forest  operations  were  inspected  by 
the  Task  Force  in  1984  for  compliance  with  the 
Idaho  Forest  Practices  Act  (FPA)  and  their  poten- 
tial for  impacting  salmonid  fish  habitat.  Seven  of 
the  25  operations  were  considered  a  major  impact 
or  hazard  to  salmonid  habitat  due  to  direct  deliv- 
ery of  sediment  associated  with  roads  or  skid  trails. 
At  the  remaining  sites  impacts  on  protected  uses 
were  prevented  either  by  site  conditions  -  low 
geologic  hazard,  streams  with  no  protected  uses  - 
or  by  good  practices.  U.S.  Forest  Service  timber 
sales  met  or  exceeded  the  Forest  Practices  Act. 
Noncompliance  on  State  and  private  lands  was 
associated  primarily  with  reuse  of  existing  roads 
near  stream  channels,  failure  to  identify  and  use 
appropriate  logging  systems  in  hazardous  geologic 
conditions,  and  lack  of  timely  installation  of  ero- 
sion control  measures.  (See  also  W88-01083)  (Au- 
thor's abstract) 
W88-01172 


ASSESSMENT  OF  BLACK  ROCK  HARBOR 
DREDGED  MATERIAL  IMPACTS  ON  LABO- 
RATORY POPULATION  RESPONSES, 

Environmental  Research  Lab.,  Narragansett,  RI. 
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Group  5C— Effects  Of  Pollution 

J.  H.  Gentile,  K.  J.  Scott,  S.  M.  Lussier,  and  M.  S. 

Redmond. 

Available  from  the  National  Technical  Information 

Service,  Springfield,  VA.  22161.  Technical  Report 

D-87-3,  July  1987.  Final  Report.  62  p,  13  fig,  15 

tab,  22  ref,  2  append. 

Descriptors:  *Black  Rock  Harbor,  'Water  pollu- 
tion effects,  'Dredging,  'Environmental  effects, 
Benthos,  Lethal  limits,  Ampelisca  abdita,  Mysidop- 
sis  bahia,  Toxicity,  Suspended  sediments. 

Studies  were  conducted  to  determine  the  applica- 
bility of  using  population  responses  to  assess  the 
impact  of  dredged  material.  Laboratory  methods 
were  successfully  developed  to  continuously 
expose  Ampelisca  abdita  and  Mysidopsis  bahia  to 
bedded  and  suspended  sediments  throughout  their 
life  cycle.  Biological  effects,  including  survival, 
individual  growth,  reproduction,  and  intrinsic  rate 
of  population  growth,  were  measured  over  a  range 
of  exposures  to  Black  Rock  Harbor  dredged  mate- 
rial (BRH).  Short-term  effects  (96-hr  LC50)  were 
observed  at  BRH  suspended  sediment  concentra- 
tions of  262  mg/L  and  80  mg/L  for  M.  bahia  and 
A.  abdita,  respectively,  while  the  10-day  LC50  for 
A.  abdita  was  10.5  mg  BRH/L.  Thus,  A.  abdita 
was  three  times  more  sensitive  to  the  acute  effects 
of  BRH  sediment  than  M.  bahia.  Acute  toxicity  in 
A.  abdita  was  strongly  time  dependent  with  10-day 
exposures  showing  an  eightfold  increase  in  toxicity 
compared  to  the  4-day  toxicity  data.  This  may  be 
the  result  of  A.  abdita's  more  intimate  contact  with 
the  contaminated  sediments.  The  concentrations  of 
BRH  suspended  sediments  causing  effects  on 
growth,  reproduction,  and  population  growth  to 
M.  bahia  were  25,  18,  and  8  mg/L,  respectively. 
Ampelisca  abdita  growth  and  reproduction  were 
impaired  at  2.2  mg/L,  and  population  growth  was 
affected  at  1.1.  mg/L.  This  study  demonstrates  that 
chronic  responses  are  the  best  predictors  of  envi- 
ronmental impacts.  The  use  of  population  re- 
sponses is  of  particular  value  since  populations  are 
the  level  of  biological  organization  of  concern. 
The  application  of  demographic  techniques  to  life 
cycle  toxicity  tests  provides  an  ecological  frame- 
work for  interpreting  the  significance  of  chronic 
toxicity  data.  (Author's  abstract) 
W88-01194 


SISTER  CHROMATID  EXCHANGE  IN 
MARINE  POLYCHAETES  EXPOSED  TO 
BLACK  ROCK  HARBOR  SEDIMENT, 

Environmental  Research  Lab.,  Narragansett,  RI. 
G.  G.  Pesch,  C.  E.  Pesch,  A.  R.  Malcolm,  P.  F. 
Rogerson,  and  G.  R.  Gardner. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA.  22161.  Technical  Report 
D-87-5,  July  1985.  Final  Report.  122  p,  29  fig,  9 
tab,  87  ref,  2  append. 

Descriptors:  'Toxicity,  'Mutagenicity,  'Sister 
chromatid  exchange,  'Marine  environment,  'Poly- 
chaetes,  'Black  Rock  Harbor,  'Water  pollution 
effects,  Environmental  effects,  Toxicity,  Nephtys 
incisa,  Polychlorinated  biphenyls,  Aromatic  com- 
pounds, Hydrocarbons,  Tissue  analysis,  Chromi- 
um, Benzo-a-pyrene. 

The  use  of  sister  chromatid  exchange  (SCE)  to 
measure  potential  mutagenic  activity  associated 
with  contaminated  dredged  material  was  evaluat- 
ed. The  three  primary  objectives  were  to  test  the 
applicability  of  the  SCE  technique,  to  field  verify 
any  responses  observed  in  the  laboratory,  and  to 
determine  the  degree  of  correlation  between  the 
bioaccumulation  of  contaminants  and  the  SCE  re- 
sponse. The  SCE  technique  was  applied  to  Nephy- 
tys  incisa,  an  infaunal  polychaete  dominant  in  the 
benthic  community  at  the  Central  Long  Island 
Sound  (CLIS)  disposal  site.  The  SCE  response  was 
measured  in  N.  incisa  exposed  to  suspended  and 
bedded  sediment  phases  of  Black  Rock  Harbor 
(BRH)  dredged  material  in  the  laboratory.  The 
treatment  employing  suspended  BRH  sediment 
over  bedded  reference  sediment  was  significantly 
higher  than  all  other  treatments.  BRH  sediment 
contains  high  concentrations  of  many  contaminants 
including  polychlorinated  biphenyls  (PCBs)  and 
polynuclear  aromatic  hydrocarbons  (PAHs)  that 
accumulate  in  tissues  of  worms  exposed  in  both  the 
laboratory  and  the  field.  Tissue  concentrations  of 


PCBs  and  PAHs  in  field-collected  N.  incisa  peaked 
during  the  summer  of  1983  and  declined  during  the 
fall.  Of  ten  chemicals  and  two  summary  statistics 
analyzed  for  correlation  between  SCE  response 
and  tissue  concentrations,  only  two, 
benzyo(a)pyrene  (BaP)  and  chromium,  are  known 
mutagens.  Chromium  can  be  a  direct-acting  muta- 
gen, and  a  correlation  between  chromium  concen- 
tration in  tissues  and  SCE  response  was  found  (r  = 
0.83).  Because  of  the  multicontaminant  nature  of 
the  dredged  material  and  the  study  designs  used, 
potential  cause-effect  relationships  between  tissue 
residues  and  SCE  response  were  not  addressed. 
The  increased  SCE  frequencies  associated  with 
exposure  to  BRH  sediment  are  indicative  of  muta- 
genic activity  and  underscore  the  need  for  geno- 
toxicity  testing  in  evaluating  wastes  to  be  disposed 
in  the  ocean.  (Lantz-PTT) 
W88-01195 


IMPACT  OF  OPEN-WATER  DISPOSAL  OF 
BLACK  ROCK  HARBOR  DREDGED  MATERI- 
AL ON  BENTHIC  RECOLONIZATION  AT  THE 
FVPSITE, 

Science  Applications  International  Corp.,  Narra- 
gansett, RI. 

J.  Scott,  D.  Rhoads,  J.  Rosen,  S.  Pratt,  and  J. 
Gentile. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA.  22161.  Technical  Report 
D-87-4,  July  1987.  Final  Report.  123  p,  30  fig,  11 
tab,  58  ref,  2  append. 

Descriptors:  'Water  pollution  effects,  'Waste  dis- 
posal, 'Black  Rock  Harbor,  'Connecticut, 
'Dredging,  'Benthos,  Marine  environment,  Sedi- 
ments, Remote  Ecological  Monitoring  of  the  Sea- 
floor  System,  Monitoring,  Population  studies. 

The  effects  of  the  disposal  of  dredged  Black  Rock 
Harbor  (BRH)  sediments  on  the  ambient  (predispo- 
sal)  community  and  the  mode  and  pattern  of  reco- 
lonization  at  the  Field  Verification  Program  (FVP) 
site  were  examined.  As  a  result  of  the  disposal 
operation,  a  dredged  material  mound  of  BRH  sedi- 
ments approximately  1.5  to  2.0  m  deep  was  depos- 
ited at  the  center  (CNTR)  station.  The  apron  of 
the  mound  (depths  <  10  cm)  extended  to  ca.  200  m 
in  each  direction.  The  species  numbers  at  the  200E 
station  had  returned  to  background  levels  by  De- 
cember 1983,  whereas  the  recruitment  at  CNTR 
was  lagging  behind  what  was  found  at  400E, 
1000E,  and  the  reference  section  (REFS).  By  mid- 
1984,  species  numbers  were  similar  at  CNTR  and 
REFS,  with  a  more  diverse  assemblage  present  on 
the  mound.  The  Remote  Ecological  Monitoring  of 
the  Seafloor  System  (REMOTS)  surveys  indicated 
a  significant  change  in  the  physical  properties  of 
the  dredged  material  disposal  mound  as  compared 
with  the  surrounding  ambient  stations  and  REFS. 
A  sandy  surface  was  found  soon  after  disposal  and 
continued  throughout  the  survey  period.  The  bio- 
logical mixing  depths  (BMD)  on  the  mound 
(CNTR  and  other  mound  stations)  increased  at  a 
rate  of  200  to  400  micrometers/day,  returned  to  a 
unimodal  condition,  and  appeared  to  converge 
with  the  BMD  at  REFS  by  January  1984.  After 
this  date  physical  scouring  arrested  the  BMD  at 
the  CNTR  to  levels  significantly  shallower  than 
those  at  the  REFS  station.  The  Organism-Sedi- 
ment Index  (OSI)  over  all  of  the  mound  stations 
developed  a  bimodal  frequency  distribution  that 
persisted  throughout  the  study  period.  In  addition, 
OSI  values  at  the  disposal  site  CNTR  were  consist- 
ently lower  than  at  REFS.  The  FVP  site  as  a 
whole  showed  a  successional  retrograde  in  Jun 
1985,  in  conjunction  with  the  appearance  of  black 
(anoxic)  sediment  at  or  near  the  surface  in  80%  of 
the  stations  surveyed.  (Lantz-PTT) 
W88-01196 


TRACE  METALS  IN  THE  ENVIRONMENT: 
VOLUME  6  -  COBALT,  AN  APPRAISAL  OF 
ENVIRONMENTAL  EXPOSURE. 

Ann  Arbor  Science  Publishers  Inc.,  Ann  Arbor, 
MI.  1981.  1202  p.  Edited  by  Ivan  C.  Smith  and 
Bonnie  L.  Carson. 

Descriptors:  'Water  pollution  effects,  'Heavy 
metals,  'Cobalt,  'Trace  metals,  'Water  pollution 
sources,  Toxicity,  Path  of  pollutants,  Drinking 
water,  Environmental  effects. 


In  1972,  the  National  Institute  of  Environmental 
Health  Sciences  (NIEHS)  initiated  a  program  with 
Midwest  Research  Institute  (MRI)  to  appraise  en- 
vironmental exposure  to  specific  heavy  metals  in 
all  their  chemical  forms  and  to  evaluate  the  poten- 
tial environmental  and  human  health  effects  of  the 
resulting  exposures.  This  book  on  cobalt  is  one  of  a 
series  of  comprehensive  documents  that  resulted 
from  this  program.  It  appraises  sources  of  environ- 
mental cobalt  in  all  its  chemical  forms,  and  evalu- 
ates the  potential  environmental  and  human  health 
effects  of  resulting  exposure.  Specifically,  this  book 
identifies  natural  and  anthropogenic  sources  of 
cobalt  in  the  environment;  evaluates  the  chemical 
forms,  quantities  and  modes  of  transport  of  cobalt 
moving  through  the  environment;  assesses  human 
exposure  to  cobalt  through  inhalation,  drinking 
water,  the  food  chain  and  dermal  contacts;  and, 
finally,  assesses  the  human  health  hazards  expected 
from  these  environmental  exposures.  (See  W88- 
01 199  thru  W88-01202)  (Lantz-PTT) 
W88-01198 


PHYSIOLOGICAL  EFFECTS, 

Midwest  Research  Inst.,  Kansas  City,  MO. 
B.  L.  Herndon,  R.  A.  Jacob,  and  J.  McCann. 
IN:  Trace  Metals  in  the  Environment:  Volume  6  - 
Cobalt,  An  Appraisal  of  Environmental  Exposure. 
Ann  Arbor  Science  Publishers  Inc.,  Ann  Arbor, 
MI.  1981.  p  925-1140,  1  fig,  34  tab,  550  ref. 

Descriptors:  'Water  pollution  effects,  'Cobalt, 
•Environmental  effects,  'Aquatic  environment, 
'Heavy  metals,  Toxicity,  Lethal  limits,  Fish,  Eco- 
logical effects. 

The  toxicity  of  cobalt  and  other  heavy  metals  to 
aquatic  wildlife  is  reviewed.  There  is  a  consider- 
able base  of  information  on  the  lethality  and  dose 
effect  of  cobalt  to  fish  and  other  aquatic  organisms, 
These  studies  are  summarized  in  tabular  form  as 
the  'Toxicity  of  Cobalt  to  Aquatic  Species.'  The 
quantitation  of  stable  cobalt  levels  in  aquatic  orga- 
nisms and  comparison  of  these  body  burdens  with 
the  environmental  levels  have  been  less  well  pub- 
lished. (See  also  W88-01198)  (Lantz-PTT) 
W88-01202 


NATURAL  ACIDITY  OF  WATERS  IN  PODZO- 
LIZED  SOILS  AND  POTENTIAL  IMPACTS 
FROM  ACID  PRECIPITATION, 

Colorado  State  Univ.,  Fort  Collins.  Dept.  of  Earti 

Resources. 

For  primary  bibliographic  entry  see  Field  5B. 

W88-01250 


INTERNATIONAL  ASPECTS  OF  ACID  DEPO 
SITION, 

North  Carolina  State  Univ.,  Raleigh.  School  ol 

Forest  Resources. 

E.  B.  Cowling. 

IN:  International  Symposium  on  Hydrometeoro- 

logy,  June  13-17,  1982,  Denver,  Colorado.  Anieri 

can  Water  Resources  Association,  1983.  p  429-438 

2  fig,  55  ref. 

Descriptors:  'Hydrometeorology,  'Water  pollu 
tion  effects,  'Acid  rain,  'Air  pollution  effects 
•Environmental  effects,  Ecological  effects 
Europe,  United  States,  Industrial  wastes,  Fallout 

In  recent  decades,  'acid  rain'  has  become  a  domi 
nant  feature  of  man  induced  change  in  the  chemi 
cal  climate  of  the  Earth.  Wherever  fossil  fuels  an 
burned,  metal  ores  are  smelted,  and  materials  ar< 
processed  on  a  large  scale,  various  gaseous,  aero 
sol,  and  particulate  waste  products  are  releasee 
into  the  atmosphere.  These  substances  and  theii 
reaction  products  are  dispersed  by  meteorologica 
processes  and  deposited  on  vegetation,  soils,  am 
surface  waters,  often  at  great  distances  from  thi 
source  of  emissions.  Concern  has  arisen  in  man; 
countries  about  effects  on  forests,  fish,  crops,  wate 
quality,  materials,  and  human  health.  The  result  i 
a  growing  concern  about  international  exchange  o 
air  pollutants,  wet  and  dry  deposition  of  stron) 
acids  and  other  acidifying  substances,  as  well  as  thi 
associated  deposition  and  mobilization  of  toxii 
metals  and   the  leaching  of  nutrient   substances 
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"hese  concerns  developed  originally  among  the 
Icandinavian  countries.  Great  Britain  and  Germa- 
y,  and  other  industrial  nations  of  central  Europe. 
lore  recently  they  have  also  developed  between 
?anada  and  the  United  States.  International  coop- 
ration  between  atmospheric  scientists  and  biolo- 
ists  and  among  leaders  of  forestry,  agricultural, 
rater  resource,  industrial,  and  governmental  orga- 
lzations  is  resulting  in  a  general  concensus  about 
oth  the  phenomena  involved  and  about  strategies 
>r  the  management  of  acid  deposition.  (See  also 
/88-01203)  (Author's  abstract) 
/88-01272 


IJS.  NATIONAL  ACID  PRECIPITATION  AS- 
ESSMENT  PROGRAM, 

lational  Acid  Precipitation  Assessment  Program, 

Washington,  DC. 

.  Bemabo,  and  R.  Herrmann. 

*  International  Symposium  on  Hydrometeoro- 

igy,  June  13-17,  1982,  Denver,  Colorado.  Ameri- 

in  Water  Resources  Association,  1983.  p  439-441. 

lescriptors:  'Hydrometeorology,  *Acid  rain, 
Sational  Acid  Precipitation  Assessment  Program, 
interagency  cooperation,  'Environmental  effects, 
Water  pollution  sources,  Federal  jurisdiction, 
egulations. 

be  National  Acid  Precipitation  Assessment  Pro- 
■am  (NAPAP)  was  mandated  by  Congress  (P.L. 
(-294)  to  provide  a  better  understanding  of  the 
uses,  effects,  and  options  for  managing  'acid 
in.'  The  U.S.  Interagency  Task  Force  on  Acid 
■ecipitation  is  charged  with  planning  and  imple- 
enting  the  National  Program.  The  Task  Force 
tegrates  and  coordinates  the  diverse  federal  ef- 
rts  to  establish  a  firmer  scientific  basis  for  formu- 
ting  energy  and  environmental  policy.  Twelve 
deral  agencies  participate  in  the  Task  Force, 
bich  is  jointly  chaired  by  USDA,  EPA,  and 
OAA.  A  10-year  National  Plan  was  issued  in 
ne  1982,  and  it  provides  a  general  description  of 
e  priorities,  objectives,  focus,  and  resources  of 
e  program.  Nine  technical  'task  groups'  are  re- 
onsible  for  developing  detailed  operational  plans 
r  research  categories  including:  natural  sources, 
m-made  sources,  atmospheric  processes,  deposi- 
»n  monitoring,  aquatic  impacts,  terrestrial  im- 
cts,  material  effects,  control  technology,  and  as- 
ssments  and  policy  analysis.  The  Task  Force  also 
ordinates  the  federal  program  with  the  research 
d  monitoring  activities  of  states,  universities,  pri- 
te  sector  groups,  and  other  nations.  In  conduct- 
5  the  national  Program,  the  Task  Force  is  utiliz- 
5  various  cooperative  assessment  activities  and 
erdisciplinary  analyses  of  complex  regional,  na- 
inal,  and  international  data  sets  such  as  those 
nerated  by  NADP,  ILWAS,  SNSF,  and 
VNSAP.  (See  also  W88-O1203)  (Author's  ab- 
act) 
88-01273 


3D  PRECIPITATION:  THE  IMPACT  ON 
VO  HEADWATER  STREAMS  IN  SHENA- 
3AH  NATIONAL  PARK,  VHtGINIA, 

rginia  Univ.,  Charlottesville.  Dept.  of  Environ- 

mtal  Sciences. 

W.  Shaffer,  and  J.  N.  Galloway. 

fc  International  Symposium  on  Hydrometeoro- 

ry,  June  13-17,  1982,  Denver,  Colorado.  Ameri- 

n  Water  Resources  Association,  1983.  p  473-483, 

ig,  3  tab,  23  ref. 

^sc^iptors:  'Hydrometeorology,  'Acid  rain, 
k'ater  pollution  effects,  'Shenandoah  National 
rk,  'Virginia,  Chemical  analysis,  Fate  of  pollut- 
es, Sulfates,  Magnesium,  Potassium,  Cations, 
uons,  Streams,  Temporal  distributions,  Sodium, 
uorides,  Bicarbonates. 

ie  Shenandoah  Watershed  Acidification  Study 
WAS)  was  initiated  in  October  1979;  the  purpose 
this  study  is  to  evaluate  the  present  and  future 
pact  of  acid  precipitation  on  soil  and  stream 
iter  chemistry  in  the  Shenandoah  National  Park. 
ie  study  focuses  on  two  small  watersheds  in  the 
■  Weekly  precipitation  and  stream  water 
emistry  sampling  has  been  carried  out  since  No- 
mber  1979;  results  for  the  first  two  years  are 
sented.  Temporal  data  shows  dilute  but  stable 


water  chemistry  except  for  a  modest  summer  in- 
crease in  bicarbonate  and  associated  base  cations  in 
one  of  the  study  streams.  Sulfate  is  the  dominant 
anion,  magnesium  and  potassium  the  dominant  ca- 
tions. Input-output  budgets  show  that  many  major 
cations  and  anions  are  accumulating  in  the  water- 
sheds, including  H(+),  NH4(-)-),  N03(-),  S04(2-), 
and  Ca(2+),  while  there  is  net  export  of  K(+), 
Mg(2+),  HC03,  and  silica.  Sodium  and  chloride 
show  net  export  during  periods  of  high  stream 
discharge,  and  accumulation  during  low  flow;  long 
term  input  and  output  are  probably  about  equal. 
Stability  of  stream  water  chemistry  appears  to  be 
controlled  primarily  by  sulfate  adsorption,  bicar- 
bonate production,  and  cation  exchange  equilibria 
in  the  soil.  Because  sulfate  adsorption  capacity  is 
finite  and  because  there  is  net  export  of  base  ca- 
tions from  soil,  current  stability  is  achieved  at  the 
cost  of  long  term  degradation  of  the  soil  system. 
(See  also  W88-01203)  (Author's  abstract) 
W88-01278 


IMPACT  OF  ATMOSPHERIC  DEPOSITION 
ON  THE  WATER  QUALITY  OF  EVERGLADES 
NATIONAL  PARK, 

Everglades  National  Park,  Homestead,  FL. 
M.  D.  Flora,  and  P.  C.  Rosendahl. 
IN:  International  Symposium  on  Hydrometeoro- 
logy, June  13-17,  1982,  Denver,  Colorado.  Ameri- 
can Water  Resources  Association,  1983.  p  485-491, 
1  fig,  5  tab,  19  ref. 

Descriptors:  'Hydrometeorology,  'Acid  rain, 
'Water  pollution  effects,  'Everglades  National 
Park,  'Water  quality,  'Marshes,  Ammonium,  Ni- 
trates, Orthophosphate,  Calcium,  Sodium,  Magne- 
sium, Chlorides,  Hydrogen  ion  concentration,  Al- 
kalinity. 

A  preliminary  investigation  of  the  relationship  be- 
tween surface  loading  and  atmospheric  deposition 
indicates  that  precipitation  is  responsible  for  a  sig- 
nificant percentage  of  the  chemical  constituents 
entering  the  unique  fresh  water  marsh  system  of 
Everglades  National  Park.  From  June  1980 
through  August  1981,  wetfall  contributed  more 
than  95%  of  the  ammonium  and  nitrate  and  83%  of 
the  orthophosphate  entering  the  1000  sq  km  Shark 
River  Slough,  the  major  fresh  water  drainage  of 
Everglades  National  Park.  Conversely,  surface 
water  delivery  is  responsible  for  more  than  95%  of 
the  calcium,  sodium,  magnesium,  and  chloride;  and 
more  than  85%  of  the  sulfate  input  into  the  slough. 
The  mean  volume  weighted  pH  of  precipitation 
during  this  14-month  period  was  4.9,  which  while 
acidic,  is  not  sufficient  to  alter  the  pH  of  the  highly 
buffered  surface  water  of  the  slough,  which  has  a 
mean  alkalinity  of  182  mg/L  (as  CaC03).  (See  also 
W88-01203)  (Author's  abstract) 
W88-01279 


RED  SPRUCE  DIEBACK  IN  VERMONT  AND 
NEW  HAMPSHntE:  IS  ACID  PRECIPITATION 
A  CONTRD3UTING  STRESS, 

Pennsylvania  Univ.,  Philadelphia.  Dept.  of  Geolo- 
gy- 

A.  H.  Johnson,  D.  G.  Lord,  and  T.  G.  Siccama. 
IN:  International  Symposium  on  Hydrometeoro- 
logy, June  13-17,  1982,  Denver,  Colorado.  Ameri- 
can Water  Resources  Association,  1983.  p  493-497, 
4  fig,  5  tab,  18  ref. 

Descriptors:  'Hydrometeorology,  'Red  spruce, 
'Vermont,  'New  Hampshire,  'Acid  rain,  'Water 
pollution  effects,  'New  York,  Forests,  Hydrogen 
ion  concentration,  Cloud  water,  Stress,  Environ- 
mental effects. 

A  dieback  of  red  spruce  (Picea  rubens)  has  been 
quantitatively  documented  in  the  high  elevation 
boreal  forest  of  Vermont,  and  observed  in  New 
Hampshire  and  New  York.  No  primary  pathogens 
or  obvious  abiotic  factors  appear  to  be  responsible 
for  the  dieback.  The  boreal  forest  of  the  Green  and 
White  Mountain  peaks  is  above  cloud  base  for 
extended  periods  (800-1600  hr/yr),  and  cloud  mois- 
ture is  very  acid  (average  pH  approximately  3.7). 
A  study  of  foliar,  root,  and  soil  chemistry  in 
healthy  and  declining  stands  in  Vermont  and  New 
Hampshire  leaves  open  the  possibility  of  acid  rain 
induced  stress  due  to  effects  on  foliage  or,  less 


Effects  Of  Pollution — Group  5C 

likely,  effects  due  to  high  levels  of  root  aluminum. 
(See  also  W88-01203)  (Author's  abstract) 
W88-01280 


EFFECTS  OF  AMBIENT  CONCENTRATIONS 
OF  AIR  POLLUTANTS  ON  VEGETATION  IN- 
DIGENOUS TO  THE  BLUE  RIDGE  MOUN- 
TAINS OF  VIRGINIA, 

Pennsylvania  State  Univ.,  University  Park.  Dept. 
of  Plant  Pathology. 

J.  M.  Skelly,  B.  I.  Chevone,  and  Y.  S.  Yang. 
IN:  International  Symposium  on  Hydrometeoro- 
logy, June  13-17,  1982,  Denver,  Colorado.  Ameri- 
can Water  Resources  Association,  1983.  p  499-503, 
5  tab,  24  ref.  Dept.  of  the  Interior  Contract  No. 
CX00 1-9-0011. 

Descriptors:  'Hydrometeorology,  'Water  pollu- 
tion effects,  'Acid  rain,  'Vegetation,  'Virginia, 
•Ozone,  'Blue  Ridge  Mountains,  Air  pollution, 
Environmental  effects,  Biomass,  Photochemical 
oxidants. 

Vegetation  indigenous  to  the  Shenandoah  National 
Park  (SNP)  and  Blue  Ridge  Mountains  of  Virginia 
has  been  exposed  to  phytotoxic  concentrations  of 
oxidant  air  pollution,  primarily  ozone  (03),  over 
the  past  several  years.  Exposure  of  vegetation  to 
episodic  03  incursions  has  resulted  in  visible  symp- 
tom expression  on  several  native  plant  species. 
Longer  term,  low  dosage  exposures  typically  re- 
corded throughout  the  summer  oxidant  season 
have  been  demonstrated  to  reduce  foliar  biomass 
production  of  native  forbes,  grasses,  and  sedges  via 
an  air  pollutant  exclusion  chamber  system  in  the 
Big  Meadows  area  of  the  SNP.  Seedling  height 
growth  of  several  forest  tree  species  was  also  ad- 
versely affected  by  ambient  oxidant  concentra- 
tions. Monitoring  data  for  03  and  S02  at  SNP 
from  1979-1981  have  demonstrated  that  03  was 
present  in  eight-hour  (1100-1800  EST)  average 
concentrations  of  0.023  to  0.059  ppm  03  during 
April  through  September;  hourly  average  S02 
concentrations  rarely  exceeded  0.006  ppm.  Analy- 
sis of  weekly  rainfall  samples  has  also  been  con- 
ducted since  November  of  1978  with  the  lowest 
pH  rainfall  recorded  of  3.39.  The  average  pH  of  all 
weekly  samples  is  about  4.35.  No  effects  to  vegeta- 
tion in  the  Blue  Ridge  Mountains  have  been  as- 
cribed to  acidified  rainfall.  (See  also  W88-01203) 
(Author's  abstract) 
W88-01281 


POTENTIAL  FOR  ACID  PRECIPITATION 
DAMAGE  TO  LAKES  OF  THE  SIERRA 
NEVADA,  CALIFORNIA, 

California  Univ.,  Berkeley.  Lawrence  Berkeley 
Lab. 

K.  A.  Tonnessen,  and  J.  Harte. 
IN:  International  Symposium  on  Hydrometeoro- 
logy, June  13-17,  1982,  Denver,  Colorado.  Ameri- 
can Water  Resources  Association,  1983.  p  505-508, 
3  fig,  1  tab,  10  ref. 

Descriptors:  'Hydrometeorology,  'Acid  rain, 
•Water  pollution  effects,  'Sierra  Nevada,  'Califor- 
nia, 'Lakes,  Chemical  analysis,  Hydrogen  ion  con- 
centration, Alkalinity,  Cations,  Microcosm  experi- 
ments, Nitric  acid,  Simulation  analysis,  Environ- 
mental effects. 

Acid  precipitation  has  been  measured  in  many 
areas  of  California,  including  the  Sierra  Nevada. 
This  region  is  characterized  by  high  elevation, 
granite  based  lakes  which  may  be  sensitive  to  acid 
inputs.  Possible  damage  to  these  aquatic  systems 
due  to  continued  acid  deposition  was  investigated 
during  a  program  of  field  monitoring  and  laborato- 
ry microcosm  experiments.  During  1979-1981 
Sierra  lake  water  samples  were  analyzed  for  pH, 
alkalinity,  and  concentrations  of  major  and  minor 
cations.  Microcosm  systems,  established  in  a  con- 
trolled laboratory  environment  using  lake  water 
and  sediments,  were  treated  with  nitric  acid  and 
then  analyzed  for  changes  in  chemical  and  biologi- 
cal variables.  (See  also  W88-01203)  (Author's  ab- 
stract) 
W88-01282 
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Group  5C— Effects  Of  Pollution 

VARIATION  IN  ECOSYSTEM  SENSITIVITY 
AND  RESPONSE  TO  ANTHROPOGENIC  AT- 
MOSPHERIC INPUTS,  UPPER  GREAT  LAKES 
REGION, 

Michigan  Technological  Univ.,  Houghton.  Dept. 
of  Biological  Sciences. 
J.  R.  Stottlemyer. 

IN:  International  Symposium  on  Hydrometeoro- 
logy,  June  13-17,  1982,  Denver,  Colorado.  Ameri- 
can Water  Resources  Association,  1983.  p  509-513, 
1  fig,  5  tab,  10  ref. 

Descriptors:  *Hydrometeorology,  *Water  pollu- 
tion effects,  *Acid  rain,  'Great  Lakes,  'Ecological 
effects,  'Michigan,  'Minnesota,  Hydrogen  ion 
concentration,  Chemical  analysis,  Fate  of  pollut- 
ants, Environmental  effects,  Watersheds. 

Precipitation  throughout  the  Upper  Great  Lakes 
Region  is  considered  to  be  acidic.  Average  annual 
values  range  from  pH  4.4  in  lower  Michigan  to  5.2 
in  western  Minnesota.  In  the  central  portion  of  the 
region  the  comparative  values  for  average  annual 
pH  has  fallen  from  6  to  4.6  since  1955.  Baseline 
data  are  few,  but  it  appears  the  regional  loading  of 
acidity  and  associated  contaminants  is  increasing. 
The  Lake  Superior  basin  typifies  regional  ecologi- 
cal diversity  with  northern  hardwood  forest  and 
sedimentary  bedrock  on  the  south  shore  and  boreal 
coniferous  forests  on  Precambrian  substrates  on  the 
north  shore.  Isle  Royale  and  basin  ecosystem  stud- 
ies show  that  Lake  Superior  significantly  modifies 
precipitation  inputs  temporally  and  spatially.  Often 
>  50%  of  the  annual  input  is  snow.  Snowfall  can 
increase  3X  with  a  rise  of  100  m  above  the  lake. 
This  results  in  the  heaviest  load  of  atmospheric 
contaminants  in  the  more  sensitive  low  order  wa- 
tersheds. Hardwood  forest  canopies  seasonally 
neutralize  acid  precipitation.  Boreal  conifer  cano- 
pies have  minimal  effect.  Glacial  till  quality  ap- 
pears more  important  than  bedrock  composition  in 
determining  whether  acid  precipitation  is  neutral- 
ized by  carbonates  or  basic  aluminum  salts.  The 
latter  case  can  result  in  the  release  of  soluble  Al. 
The  vulnerability  of  lakes  and  streams  is  known  to 
be  dependent  on  the  nature  and  degree  of  water- 
shed buffering.  Watersheds  with  northern  hard- 
woods generally  have  extensive  glacial  till,  and  this 
vegetation/soil  interaction  suggests  that  such  eco- 
systems are  much  more  resistant  to  the  direct  im- 
pacts of  acid  precipitation  than  are  boreal  ecosys- 
tems. (See  also  W88-01203)  (Author's  abstract) 
W88-01283 


CHLORODIBENZODIOXINS  AND  CHLORO- 
DIBENZOFURANS:  AN  OVERVIEW, 

Wright  State  Univ.,   Dayton,  OH.   Brehm   Lab. 
For  primary  bibliographic  entry  see  Field  5B. 
W88-01311 


MANAGEMENT  OF  TOXIC  SUBSTANCES  IN 
OUR  ECOSYSTEMS:  TAMING  THE  MEDUSA. 

For  primary  bibliographic  entry  see  Field  5B. 
W88-01362 


ENVIRONMENTAL  CARCINOGENS:  THE 
HUMAN  PERSPECTIVE, 

Ohio  State  Univ.,  Columbus.  Dept.  of  Surgery. 
N.  A.  Reiches. 

IN:  Management  of  Toxic  Substances  in  Our  Eco- 
systems: Taming  the  Medusa.  Ann  Arbor  Science, 
Ann  Arbor,  MI.  1981.  p  19-42,  2  fig,  1  tab,  29  ref. 

Descriptors:  'Carcinogens,  'Toxic  wastes,  'Haz- 
ardous wastes,  'Human  diseases,  'Water  pollution 
effects,  'Public  health,  Drinking  water,  Diseases, 
Human  pathology,  Epidemiology,  Water  quality, 
Cancer,  Mortality,  Risks,  Risk  evaluation. 

The  protection  of  humans  from  undue  exposures  to 
carcinogenic  substances,  especially  low-level  and 
chronic  exposures,  and  the  issues  in  the  study  of 
human  diseases  from  the  chronic  exposure  to  or- 
ganic chemical  constituents  of  drinking  water  are 
treated  both  in  their  historic  and  contemporary 
perspectives.  The  two  major  approaches  to  evalu- 
ating human  risk,  animal  studies  and  direct  obser- 
vations on  human  populations,  were  detailed  and 
methodologic  problems  in  establishing  cause-effect 
relationships  between  toxics  and  disease  states  are 


described.  A  classic  epidemiologic  model  demon- 
strating the  difficulties  and  the  successes  of  human 
observational  analysis  in  disease  control  is  ad- 
vanced. The  need  for  convergence  of  chemical, 
toxicologic  and  epidemiologic  evidence  is  ex- 
plained. The  need  for  balance  between  the  probabi- 
listic approach  of  science  and  the  deterministic 
approach  of  regulatory  agencies  is  emphasized. 
(See  also  W88-01362)  (Wood-PTT) 
W88-01364 


ECOSYSTEMS  THEORY  AND  THE  UNEX- 
PECTED: IMPLICATIONS  FOR  ENVIRON- 
MENTAL TOXICOLOGY, 

Oak  Ridge  National  Lab.,  TN.  Environmental  Sci- 
ences Div. 

R.  V.  O'Neill,  and  J.  B.  Waide. 
IN:  Management  of  Toxic  Substances  in  Our  Eco- 
systems: Taming  the  Medusa.  Ann  Arbor  Science, 
Ann  Arbor,  MI.  1981.  p  43-73,  79  ref. 

Descriptors:  'Toxic  wastes,  'Hazardous  wastes, 
•Pollutant  identification,  'Ecosystems,  'Environ- 
mental effects,  'Toxicity,  'Testing  procedures, 
Hazardous  materials,  Prediction,  Ecosystem  re- 
sponse, Dynamics,  Environmental  effects. 

In  the  twentieth  century,  responses  of  environmen- 
tal systems  to  potentially  toxic  substances  have 
been  frequently  misjudged.  Chlorinated  hydrocar- 
bons, DDT,  and  mercury  are  well-known  exam- 
ples of  substances  that  affected  ecosystems  in  unan- 
ticipated ways,  substantiating  the  observation  that 
the  responses  of  ecosystems  to  human  intervention 
are  not  easily  predicted.  Much  of  the  existing  toxic 
substance  problem  has  resulted  from  negligence  in 
application  and  disposal  of  toxicants,  but  part  of 
the  problem  is  also  due  to  a  lack  of  understanding 
of  ecosystem  dynamics.  Toxicological  testing  pro- 
tocols usually  involve  single-species  systems  such 
as  rodents  or  fish,  and  are  designed  to  provide 
rapid,  unequivocal  results.  Both  this  type  of  toxico- 
logical testing  and  basic  research  in  toxicology, 
typically  focussing  on  detailed  physiological  mech- 
anisms involved  in  the  toxic  or  carcinogenic  re- 
sponse, are  valuable  but  provide  inappropriate  in- 
formation for  predicting  effects  on  entire  ecosys- 
tems. Suggestions  for  improved  ecosystem  analysis 
including  focus  on  properties,  interactive  proper- 
ties, integrative  biogeochemical  properties,  and 
rate  processes  as  integrative  biogeochemical  prop- 
erties of  intact  test  systems  are  presented.  The  use 
of  test  systems  that  are  excised  as  intact  units  from 
natural  environments  and  are  functioning  as  intact 
systems  is  emphasized.  (See  also  W88-01362) 
(Wood-PTT) 
W88-01365 


exposure.  Hazardous  forms  of  multiple  toxicity 
appear  to  be  common  to  many  metal  mixture* 
though  it  is  difficult  to  predict  the  magnitude  and 
type  of  response.  (See  also  W88-01362)  (Wood- 
PTT) 
W88-01366 


HAZARDOUS  WASTE  DISPOSAL:  ASSESSING 
THE  PROBLEM. 

For  primary  bibliographic  entry  see  Field  5E. 
W88-01375 


LESSON  OF  LOVE  CANAL, 

New  York  State  Dept.  of  Health,  Albany.  Div.  of 

Labs,  and  Research. 

C.  S.  Kim. 

IN:    Hazardous    Waste    Disposal:    Assessing   the 

Problem.   Ann  Arbor  Science,  Ann  Arbor,  ML 

1982.  p  10-13. 

Descriptors:  'Toxic  wastes,  'Water  pollution  ef- 
fects, 'Love  Canal,  'Waste  disposal,  'Hazardous 
wastes,  'Landfills,  'Public  health,  'Path  of  pollut- 
ants, Leaching,  Environmental  effects,  Monitoring, 
Air  pollution,  Epidemiology,  Land  disposal,  Waste 
management,  Human  diseases,  Radiation,  Soil  con- 
tamination. 

In  the  spring  of  1978,  the  New  York  State  Health 
Department  issued  a  public  advisory  to  Niagara 
County  officials,  alerting  them  that  the  people 
living  adjacent  to  the  Love  Canal  inactive  landfill 
were  being  exposed  to  chemicals  in  concentrations 
that  could  pose  a  hazard  to  their  health.  This 
advisory  set  in  motion  a  continuing  series  of  health 
and  environmental  studies  of  the  people,  soil,  air, 
and  water  of  the  Love  Canal  neighborhood.  Envi- 
ronmental sampling  established  the  presence  of  a 
host  of  toxic  chemicals  in  the  landfill,  including 
dioxin;  a  history  of  outward  migration  of  at  least 
some  of  these  chemicals  principally  through 
porous  topsoil  and  drainage  pipes;  generally  dimin- 
ishing degrees  of  soil  and  air  contamination  as  one 
moves  further  away  from  the  landfill;  and  varying 
gradients  of  human  exposure  to  toxic  chemicals. 
Epidemiological  and  health  testing  at  the  Love 
Canal  showed  no  increased  incidence  of  cancer  or 
other  diseases;  however,  an  increased  incidence  of 
spontaneous  abortions  and/or  low  birthweight 
babies  occurred  some  years  ago  in  certain  sections 
of  the  Love  Canal  area.  (See  also  W88-01375) 
(Geiger-PTT) 
W88-01376 


PARADIGMS  IN  MULTTPLE  TOXICITY, 

Concordia  Univ.,  Sir  George  Williams  Campus, 
Montreal  (Quebec).  Dept.  of  Biological  Sciences. 
P.  D.  Anderson. 

IN:  Management  of  Toxic  Substances  in  Our  Eco- 
systems: Taming  the  Medusa.  Ann  Arbor  Science, 
Ann  Arbor,  MI.  1981.  p  75-99,  9  fig,  40  ref.  NRC 
Contract  No.  031-1042. 

Descriptors:  'Toxic  wastes,  'Hazardous  wastes, 
'Combined  pollutants,  'Toxicity,  'Heavy  metals, 
•Metal  mixtures,  'Metals,  'Multiple  toxicity, 
♦Path  of  pollutants,  Hazardous  materials,  Pollut- 
ants, Chemical  reactions. 

Because  chemical  pollutants  rarely  exist  singly  in 
the  environment,  adverse  effects  which  would  not 
have  occurred  to  the  same  degree  with  a  single 
chemical  were  studied.  Toxicity  response  patterns 
attributable  to  physiological  interactions  among 
two  or  more  substances  are  classified  as  multiple 
toxicity.  The  additive  paradigms  in  multiple  toxici- 
ty including  concentration  addition,  response  addi- 
tion, and  nonadditive  forms  of  multiple  toxicity  are 
reviewed  and  several  examples  of  multiple  toxicity 
patterns  arising  from  binary  mixtures  of  heavy 
metals  are  presented.  Some  heavy  metal  combina- 
tions appear  to  be  additive  (Cd-Zn),  many  are 
supraadditive  (Cu-Ni,  Cu-Cd,  Cd-Hg,  and  Cu-Zn), 
and  one  is  infraadditive  (Ni-V).  The  evidence  also 
suggests  that  the  toxicity  pattern  of  a  metal  mixture 
is  influenced  by  water  hardness,  relative  propor- 
tion of  constituents  in  the  mixture,  and  duration  of 


ASSESSING  THE  PROBLEM  --  LOVE  CANAL, 

Roswell  Park  Memorial  Inst.,  Buffalo,  NY.  Dept. 

of  Molecular  Biology. 

B.  Paigen. 

IN:    Hazardous    Waste    Disposal:    Assessing   the 

Problem.  Ann  Arbor  Science,  Ann  Arbor,  MI. 

1982.  p  14-29,  5  fig,  3  tab,  7  ref. 

Descriptors:  'Water  pollution  effects,  'Love 
Canal,  'Public  health,  'Hazardous  wastes,  'Waste 
disposal,  'Environmental  effects,  'Landfills,  Sur 
veys,  Epidemiology,  Waste  dumps,  Toxicity 
Waste  management,  Leaching,  Soil  contamination 

In  response  to  an  increased  incidence  of  miscar 
riages  in  women  living  in  the  area  of  the  Lov( 
Canal  landfill,  the  New  York  State  Department  o 
Health  conducted  a  health  survey  of  the  surround 
ing  community  in  1978.  The  local  commumt) 
found  the  conclusions  of  this  survey  to  be  at  van 
ance  with  their  own  experiences  and  therefore  I 
second  survey  was  carried  out  using  an  interna 
control  and  only  health  effects  that  were  diagnoset 
by  a  physician.  Results  of  the  survey  showed  i 
three-fold  increase  in  fetal  deaths  in  pregnan 
women  who  live  in  wet  homes  compared  to  thosi 
who  lived  in  dry  homes.  Asthma  ws  3.5  times  a 
likely  to  occur  in  wet  homes  as  in  dry  homes 
Urinary  tract  disease  was  2.8  times  more  frequen 
in  wet  homes.  The  organ  systems  that  appeared  ti 
be  most  affected  in  Love  Canal  residents  were  th 
central  nervous  system,  respiratory  system,  urinar: 
system,  and  fetal  toxicity.  Several  factors  in  th 
survey  contribued  a  bias  toward  underestimatuij 
the  effects  of  chemical  exposure  at  Love  Cana 
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ographical  clustering  can  be  demonstrated 
en  the  various  health  problems  are  combined 
)  a  single  map.  Due  to  the  confusion  of  political 
jests  in  the  Love  Canal  studies,  the  true  extent 
the  health  hazards  experienced  by  the  resident 
Love  Canal  is  not  known.  (See  also  W88-01375) 
:iger-PTT) 
8-01377 


5ESSMENT  OF  THE  CHURCH  ROCK  URA- 
JM  MILL  TAILINGS  SPILL:  A  STRATEGY 
R  EVALUATING  HEALTH  RISKS  FROM 
CLEAR  FUEL  CYCLE  ACCIDENTS, 

iters  for  Disease  Control,  Atlanta,  GA. 
I.  Ruttenber,  and  K.  Kreiss. 

Hazardous  Waste  Disposal:  Assessing  the 
blem.  Ann  Arbor  Science,  Ann  Arbor,  MI. 
I  p  44-58,  2  tab,  15  ref. 

criptors:  'Public  health,  'Hazardous  wastes, 
anmm,  'Waste  disposal,  'Radioactive  wastes, 
er  pollution  effects,  Path  of  pollutants,  Moni- 
lg,  Drinking  water,  Groundwater  pollution, 
ironmental  effects,  Epidemiology,  Cleanup. 

July  16,  1979,  there  was  a  break  in  an  earthen 
lgs  pond  retaining  dam  at  the  United  Nuclear 
porations's  Church  Rock  Uranium  Mill  which 
ved  acidified  effluent  and  tailings  slurry  to 
aminate  the  Rio  Puerco  river  system.  Health 
:ts  assessment  involved  identifying  the  toxic 
tance  in  the  tailings,  collecting  environmental 
)les  to  determine  human  exposure  routes  to 
nuclides,  and  testing  animals  and  humans  for 
ible  exposure  to  radionuclides  in  the  U238 
s.  Results  showed  some  contamination  of 
ndwater  supplies  and  soil  and  high  levels  of 
muclides  in  animal  tissues.  The  six  Navajos 
en  for  in  vivo  analysis  showed  normal  levels 
tivity  upon  radiometric  analyses.  The  Church 
t  spill  demonstrates  the  importance  of  a  thor- 
i  analysis  of  pre-operational  background  radio- 
de  concentrations  in  the  river  water,  food 
l,  and  soil.  Post  accident  health  assessments 
Id  include  a  complete  description  of  monitor- 
results  and  assessment  of  data  quality,  and 
e  the  relationship  between  low  dose  radiation 
health  risks.  The  use  of  cancer  registries  for 
populations  of  exposed  individuals  is  dis- 
d.  (See  also  W88-01375)  (Geieer-PTT) 
O1380  ' 


knowledge  about  the  problems  at  Lathrop  has 
advanced  to  a  considerable  degree.  The  prelimi- 
nary findings  of  this  investigation  indicate  that 
probably  the  full  extent  of  the  impacts  of  oper- 
ations at  the  Lathrop  facility  has  not  been  deter- 
mined. (See  also  W88-01375)  (Geieer-  PTT) 
W88-01381  ; 


HROP,  CALIFORNIA:  ASSESSING  THE 
BLEM, 

Drnia   Dept.    of  Health    Services,    Berkeley 
rdous  Materials  Lab.  Section. 
Stephens. 

Hazardous  Waste  Disposal:  Assessing  the 
em.  Ann  Arbor  Science,  Ann  Arbor,  MI 
p  61-67,  1  tab,  1  ref. 

riptors:  'Hazardous  wastes,  'Path  of  pollut- 
•Pesticides,  'Waste  disposal,  'Public  health, 
undwater  pollution,  'Soil  contamination,  En- 
mental  effects,  Hazardous  materials,  Monitor- 
Jrganophosphorous  compounds,  Chlorinated 
icarbons,  Water  pollution  sources. 

wing  reports  of  sterility  in  male  workers  at 
'ccidental  Chemical  Company,  the  U.  S.  En- 
mental  Protection  agency  and  the  State  of 
>rnia  launched  an  audit  investigation  of  the 
any  s  operations  to  be  used  in  developing  a 
,  s.'judy  to  deterniine  the  extent  of  ground- 
/soil  contamination  in  the  area.  Major  find- 
af  this  audit  uncovered  the  percolation  of 
!°nSuand  radioisotopes  into  local  ground- 
.  discharge  of  ammonium  ions  to  unlined 
s  onsite  burial  of  vanadium  pentoxide  causing 
ontamination,  and  pesticide  disposal  into  un- 
ditches  and  ponds  in  permeable  soil  areas.  A 
id  study  plan  was  designed  to  determine  the 
ea)  extent  of  chemical  and  radiological  con- 
ation resulting  from  operations  at  Occidental, 
isn  an  appropriate  long  term  monitoring  pro- 
to  measure  migration  of  materials,  determine 
p"ate  mitigation  measures  to  prevent  adverse 
:  health  and  environmental  impacts,  and  de- 
le  .the |  effectiveness  of  mitigative  measures, 
"gn  all  the  data  are  not  yet  in  and  consider- 
aterpretation  is  still   required,  the  state  of 


REPORT  ON  CMA'S  INVESTIGATION  OF 
THE  LIPARI  LANDFILL, 

Chemical  Manufacturers  Association,  Washington, 

W.  H.  Harrington. 

IN:  Hazardous  Waste  Disposal:  Assessing  the 
Problem.  Ann  Arbor  Science,  Ann  Arbor,  MI 
1982.  p  102-112,  2  fig,  2  tab. 

Descriptors:  'Path  of  pollutants,  'Landfills,  'Haz- 
ardous wastes,  'Waste  disposal,  'Groundwater 
pollution,  'Leaching,  Monitoring,  Water  quality, 
Public  health,  Aquifers,  Soil  contamination,  Lea- 
chates. 

The  results  of  the  Chemical  Manufacturers  Asso- 
ciation (CMA)  evaluation  of  the  Lipari  Landfill, 
near  Pitman,  New  Jersey  are  presented.  Analytical 
data  show  significant  concentrations  of  several 
chemicals  in  the  leachate.  The  leachate  is  toxic  to 
fish.  Air  quality  is  satisfactory.  Surface  waters  of 
Rabbit  Run,  Chestnut  Branch,  and  Alcyon  Lake 
appear  to  be  contaminated  with  significant  levels 
of  bis2-t:hloroethyl  ether.  Drinking  water  wells  are 
not  contaminated  by  leachate  from  the  landfill, 
however,  the  chemical  quality  of  deep  aquifers  is 
unknown.  The  nature  of  the  soil  on  the  top  and 
sides  of  the  landfill  permits  a  relatively  free  move- 
ment of  water  into  and  through  the  site,  thereby 
continually  generating  contaminated  leachate. 
High  levels  of  human  traffic  onto  the  site  carry 
significant  chemical  exposure  potential.  CMA  con- 
cluded that  there  is  no  threat  to  human  health  from 
the  leachate,  but  a  groundwater  monitoring  pro- 
gram should  be  instituted.  It  was  recommended 
that  the  landfill  be  fenced  to  keep  people  out,  and  a 
study  be  made  to  determine  the  need  for  leachate 
collection  and  treatment.  (See  also  W88-01375) 
(Geiger-PTT)  ' 

W88-01385 


PERIPHERAL  NERVE  DAMAGE  IN  AFFECT- 
ED POPULATIONS, 

State  Univ.  of  New  York  at  Buffalo,  Amherst. 
S.  Barron. 

IN:  Hazardous  Waste  Disposal:  Assessing  the 
Problem.  Ann  Arbor  Science,  Ann  Arbor,  MI 
1982.  p  113-120,  2  fig,  2  tab. 

Descriptors:  'Toxic  wastes,  'Water  pollution  ef- 
fects, 'Public  health,  'Landfills,  'Toxicity, 
'Human  pathology,  'Waste  disposal,  'Hazardous 
wastes,  Epidemiology,  Case  studies,  Waste  dumps. 

Studies  were  conducted  of  the  neurotoxic  effects 
on  exposed  populations  of  the  hazardous  materials 
in  the  Love  Canal  landfill  in  New  York.  Although 
there  was  no  significant  difference  between  the 
Love  Canal  population  and  the  control  popualtion, 
the  failure  to  reach  statistical  significance  should 
not  preclude  the  possibility  of  a  real  biological 
effect  on  nerve  conductance  due  to  exposure  to  the 
chemicals.  In  an  attempt  to  validate  whether  the 
observation  of  the  sural  and  ulnar  conduction  ve- 
locity was  a  real  observation,  a  second  study  was 
undertaken  on  a  population  of  158  children,  about 
half  from  the  Love  Canal  area  and  the  other  half 
controls.  Again,  no  significant  difference  in  the 
two  measures  made  between  the  two  groups  was 
found.  Several  problems  are  noted  in  the  study  of 
industrial  environmental  contamination  by  dump 
sites.  Combinations  of  toxicants  whose  composi- 
tion and  proportions  are  unknown  are  encoun- 
tered. The  neurotoxicants  are  heterogeneously  dis- 
tributed within  the  dump  site  and  a  person  living 
on  or  near  a  highly  contaminated  area  would  likely 
have  more  of  an  adverse  health  effect  than  people 
living  in  a  slightly  contaminated  area.  There  is  a 
possible  synergism  of  actions  that  diminish  the 
usefulness  of  data  derived  from  single  toxicant 
models  of  exposure.  There  is  difficulty  in  predict- 
ing which  physiologic  measures  will  be  the  most 
appropriate  and  in  establishing  the  levels  of  expo- 
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sure  and  the  dose-response  relationship.  Finally, 
there  is  a  social  and  political  ambiance  that  inter- 
feres with  clinical  investigations,  or  at  least  inter- 
feres with  the  timely  performance  of  such  studies. 
(See  also  W88-01375)  (Geiger-PTT) 
W88-01386 


CENTERS  FOR  DISEASE  CONTROL'S 
HUMAN  HEALTH  ASSESSMENT  APPROACH 
INVOLVING  IMPROPERLY  DISPOSED 
CHEMICAL  WASTE, 

Centers  for  Disease  Control,  Atlanta,  GA. 

R.  D.  Kimbrough. 

IN:    Hazardous    Waste    Disposal:    Assessing    the 

Problem.  Ann  Arbor  Science,  Ann  Arbor,  MI 

1982.  p  121-130,  1  fig,  1  tab,  12  ref. 

Descriptors:  'Toxic  wastes,  'Waste  disposal, 
•Public  health,  'Human  diseases,  'Environmental 
effects,  'Water  pollution  effects,  'Hazardous 
wastes,  Toxicity,  Bioassay,  Ecological  effects,  Fate 
of  pollutants,  Human  pathology. 

The  Center  for  Disease  Control  approach  to  health 
assessments  involving  improperly  disposed  chemi- 
cal wastes  seeks  to  determine  the  nature  of  the 
problem  in  terms  of  acute,  or  chronic  exposure, 
single  or  multiple  chemicals,  and  the  size  of  the 
population   affected.   A  decision  is  made  as   to 
which  tests  and/or  studies  are  useful  in  a  particular 
situation  and  whether  and  what  type  of  epidemio- 
logical study  should  be  performed.  Epidemiology 
studies  in  which  laboratroy  data  are  generated  are 
designed  jointly  with  the  laboratory.  Designs  of 
epidemiological  studies  include  procedures  to  be 
used  for  data  handling.  The  effects  of  chemical 
exposure  in  sub-populations  that  may  be  more  vul- 
nerable, such  as  infants,  the  infirm,  the  elderly,  or 
the  improperly  nourished  are  assessed.  Independ- 
ent of  specific  problems,  guidelines  are  developed 
for  special  studies  that  will  then  be  ready  for  use 
when  indicated.  Special  laboratory  tests  and  labor- 
atroy backup  of  field  studies  are  developed,  par- 
ticularly in  the  area  of  quality  control  and  assur- 
ance, and  the  development  of  micromethods.  New 
methods  and  the  modification  of  available  methods 
for  the  detection  of  exogenous  chemicals  in  biolog- 
ical specimens  and  for  the  detection  of  effects  of 
such  chemicals  in  biological  systems  are  devel- 
oped.    Radioimmunoassays     and     tissue     culture 
sytems  are  developed  as  screening  tools  for  the 
detection    of   chemicals    and    clinical    effects    in 
humans,   such   as   allergic   reactions,   changes   in 
DNA  and  other  biological  substances.  The  effects 
of  chemical  exposure  on  nutrients,  such  as  Vitamin 
C  blood  levels  and  trace  elements  are  assessed. 
Whether  all  or  some  of  these  goals  will  be  reached 
will  depend  on  the  amount  of  funding  available  .or 
this  endeavor.  (Geiger-PTT) 
W88-01387 


PUBLIC  HEALTH  IMPLICATIONS  OF  ILLE- 
GAL DUMPING  OF  TOXIC  WASTES, 

Health  and  Hospitals  of  the  City  of  Boston,  Inc., 

MA. 

J.  Valentine,  G.  A.  Lamb,  A.  Plough,  D.  M. 

Ozonoff,  and  M.  Perkins. 

IN:    Hazardous    Waste    Disposal:    Assessing    the 

Problem.   Ann  Arbor  Science,   Ann  Arbor,  MI 

1982.  p  131-146,  6  fig,  5  tab.- 

Descriptors:  'Toxic  wastes,  'Public  health,  'Waste 
disposal,  'Hazardous  wastes,  'Toxicity,  'Water 
pollution  effects,  Fate  of  pollutants,  Human  pathol- 
ogy, Human  diseases,  Epidemiology,  Waste 
dumps,  Environmental  effects,  Ecological  effects. 

Untreated  toxic  wastes  were  illegally  stored  on  a 
parcel  of  land  in  a  mixed  residential-industrial 
neighborhood  in  Boston  between  1978  and  1979. 
Community  residents  requested  that  the  Depart- 
ment of  Health  and  Hospitals  assess  the  possible 
health  effects  of  exposure  to  substances  on  the  site. 
The  site  was  cleaned  up  by  December  1979,  while 
in  September  1979,  a  study  was  conducted  to  de- 
termine the  short-term  and  potential  long-term 
health  impact  on  community  residents.  A  random 
sample  of  households  was  drawn  from  within  each 
of  three  concentric  rings  drawn  around  the  dump- 
site.  Residents  were  interviewed  about  conditions 
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and  incidences  of  pneumonia,  bronchitis,  heart  fail- 
ure, shortness  of  breath,  eye  infection,  skin  infec- 
tion, headache,  and  fatigue,  as  well  as  any  other 
significant  medical  conditions.  Results  showed  that 
reports  of  health  problems  are  greater  in  either 
Circle  I  or  II,  as  compared  to  Circle  III  (the 
farthest  from  the  dumpsite).  Two  conditions  were 
significantly  related  to  distance  from  the  dumpsite 
with  Circle  II  the  highest  in  both  cases.  An  index 
of  risk  for  respiratory  problems  was  developed 
which  could  take  into  account  past  medical  prob- 
lems. Low  birthweight  rates  in  census  tracts  for 
the  two  exposure  years  were  not  significantly  dif- 
ferent from  the  city-wide  rates  based  on  simple  chi- 
square  tests,  but  were  much  higher  than  the  state- 
wide rates.  (See  also  W88-01375)  (Geiger-PTT) 
W88-01388 


METHODS  FOR  ASSESSING  HEALTH  RISKS 
IN  POPULATIONS  LIVING  NEAR  HAZARD- 
OUS WASTE  SITES, 

Roswell  Park  Memorial  Inst.,  Buffalo,  NY. 

B.  Paigen,  and  J.  H.  Highland. 

IN:    Hazardous    Waste    Disposal:    Assessing    the 

Problem.  Ann  Arbor  Science,  Ann  Arbor,  MI. 

1982.  p  147-160,  2  fig,  1  tab,  16  ref. 

Descriptors:  "Toxic  wastes,  'Public  health,  'Tox- 
icity, 'Hazardous  wastes,  'Bioassay,  'Waste  dis- 
posal, Monitoring,  Environmental  effects,  Ecologi- 
cal effects,  Surveys,  Human  diseases,  Models,  Car- 
cinogens, Epidemiology,  Human  pathology,  Test- 
ing procedures. 

The  Love  canal  population  has  provided  a  testing 
ground  for  the  problem  of  assessing  health  risk  in 
populations  living  near  hazardous  waste  sites.  Sev- 
eral methodologies  are  suggested  as  alternatives  to 
the  use  of  health  surveys.  Detailed  chemical  analy- 
sis of  the  site  has  limited  utility  and  is  often  very 
expensive.  Three  different  populations  of  animal 
surrogates  could  be  examined  for  health  effects: 
household  pets,  laboratory  animals  raised  in  homes 
or  exposed  to  contaminated  water  or  soil  in  the 
laboratory,  and  indigenous  wildlife.  Surveys  of 
adverse  pregnancy  outcomes  are  useful  in  sampling 
a  relatively  short  period  of  time  so  that  the  time 
between  chemical  exposure  and  adverse  health 
impact  is  short.  The  growth  of  children  might  be 
an  important  early  warning  system  for  chemical 
toxicity.  Tests  of  nerve  function  might  provide  a 
useful  tool  in  monitoring  health  effects  because 
many  hazardous  wastes  sites  contain  chemical 
neurotoxins.  Tests  in  other  organ  systems  include 
blood  sampling,  chromosomal  abberations,  sperm 
abnormalities,  DNA  strand  breaks,  unscheduled 
DNA  synthesis,  altered  hemoglobin  in  red  blood 
cells,  altered  lactate  dehydrogenase  in  sperm,  and 
mutagenic  activity  in  blood  and  urine.  (See  also 
W88-01375)  (Geiger-PTT) 
W88-01389 


EFFECTS  OF  ENVIRONMENTAL  POLLUT- 
ANTS ON  ENAMEL  HYPOPLASIA  AND 
DENTAL  ATTRITION, 

Meharry  Medical  Coll.,  Nashville,  TN.  School  of 

Dentistry. 

E.  Daniels,  and  M.  P.  Snead. 

IN:    Hazardous    Waste    Disposal:    Assessing    the 

Problem.  Ann  Arbor  Science,  Ann  Arbor,  MI. 

1982.  p  161-172,  5  fig,  2  tab,  12  ref. 

Descriptors:  'Water  pollution  effects,  'Waste  dis- 
posal, 'Pesticides,  'Hazardous  wastes,  'Toxic 
wastes,  'Public  health,  *DDT,  Polychlorinated  bi- 
phenyls,  Dieldrin,  Heptachlor,  Chlorinated  hydro- 
carbons, Organic  compounds,  Environmental  ef- 
fects. Ecological  effects,  Human  diseases,  Human 
pathology,  Epidemiology. 

The  populace  of  Triana,  Alabama  is  known  to  be 
heavilty  contaminated  with  DDT  and  PCB.  Exam- 
ination of  all  of  the  3  to  5  yr  olds  in  the  Triana  Day 
Care  Center  revealed  enamel  hypoplasia  on  the 
labial  surfaces  of  the  anterior  teeth  in  73%  of  the 
children.  The  canine  was  one  of  the  affected  teeth 
in  50%  of  the  22  children  examined.  In  Frayser 
(Memphis),  Tennessee  18  children  from  eleven  dif- 
ferent families  were  examined.  The  children 
ranged  in  age  from  3  to  12  years  old  and  had  lived 
in  the  Frayser  neighborhood  for  three  or  more 


years.  Enamel  hypomineralization  was  found  in 
80%  and  attrition  with  exposure  of  dentin  in  33%. 
Some  of  the  chemicals  found  in  the  blood  of  three 
of  the  children  were  DDT,  dieldrin,  heptachlor 
and  tri-2-butoxyethyl  phosphate.  (See  also  W88- 
01375)  (Author's  abstract) 
W 88-0 1390 


PROTECTING  THE  WORKER:  AN  OVERVTEW 
OF  THE  PROBLEM, 

American  Federation  of  Labor  and  Congress  of 

Industrial  Organizations,  Washington,  DC. 

For  primary  bibliographic  entry  see  Field   5G. 

W88-01391 


OCCUPATIONAL  EXPOSURE  MONITORING 
OF  WORKERS  AT  HAZARDOUS  WASTE 
SITES, 

National  Inst,  for  Occupational  Safety  and  Health, 
Cincinnati,  OH.  Health  Hazard  and  Technical  As- 
sistance Branch. 

R.  Costello,  and  J.  R.  Kominsky. 
IN:    Hazardous    Waste    Disposal:    Assessing    the 
Problem.  Ann  Arbor  Science,  Ann  Arbor,  MI. 
1982.  p  179-184,  7  fig. 

Descriptors:  'Monitoring,  'Waste  dumps,  'Person- 
nel, 'Safety,  'Water  pollution  effects,  'Hazardous 
wastes,  'Toxicity,  Waste  disposal,  Cleanup,  Land- 
fills, Environmental  effects,  Ecological  effects, 
Testing  procedures,  Sampling,  Human  pathology. 

NIOSH,  the  EPA,  and  the  Occupational  Safety 
and  Health  Administration  (OSHA)  have  moni- 
tored exposures  to  chemical  and  physical  agents 
received  by  workers  employed  at  hazardous  waste 
sites.  Environmental  evaluations  have  shown  parts 
per  billion  levels  of  toxic  compounds  such  as 
2,3,7,8-tetrachlorodibenzo-p-dioxin.  Mirex  and  lin- 
dane were  present  in  dust  samples  taken  from 
factories  such  as  the  one  next  to  the  Hyde  Park 
landfill.  EPA  has  recently  developed  a  draft  docu- 
ment for  initial  reconnaissance  acitivites  into  aban- 
doned dump  sites  which  serves  as  internum  guid- 
ance for  worker  safety  during  cleanup  operations. 
Two  independent  strategies  have  been  employed 
to  monitor  hazardous  waste  sites  for  inhalation 
hazards.  One  of  these  is  the  quantification  of 
marker  compounds  determined  by  correlating  the 
relative  toxicity  of  substances  known  to  be  present 
with  their  analytical  detectability.  The  other 
method  is  to  quantitate  to  very  low  concentrations 
materials  of  relatively  low  toxicity  and  use  these 
materials  as  tracers  of  the  flow  of  materials  from 
the  site.  Quantification  is  even  more  difficult  when 
dealing  with  acute  inhalation  of  hazardous  vapors 
and  particulates.  There  are  a  number  of  direct- 
reading  instruments,  however,  the  correct  calibra- 
tion of  these  instruments  to  account  for  interfering 
substances  is  often  difficult.  Protective  clothing  is 
often  inadequate  and  may  cause  heat  stress  in  some 
workers.  Improper  use  of  respiratory  protective 
equipment  is  probably  the  cause  of  most  of  the 
acute  hazardous  waste  site  accidents.  (See  also 
W88-01375)  (Geiger-PTT) 
W88-01392 


MEDICAL  SCREENING  OF  WORKERS  AT 
HAZARDOUS  WASTE  DISPOSAL  SITES, 

National  Inst,  for  Occupational  Safety  and  Health, 
Cincinnati,  OH.  Health  Hazard  and  Technical  As- 
sistance Branch. 
J.  M.  Melius,  and  W.  Halperin. 
IN:  Hazardous  Waste  Disposal:  Assessing  the 
Problem.  Ann  Arbor  Science,  Ann  Arbor,  MI. 
1982.  p  185-187. 

Descriptors:  'Safety,  'Personnel,  'Waste  dumps, 
•Hazardous  materials,  'Protection,  'Toxicity, 
Waste  disposal,  Monitoring,  Water  pollution  ef- 
fects, Cleanup,  Environmental  effects. 

An  appropriately  designed  and  implemented  medi- 
cal program  for  workers  at  hazardous  waste  dis- 
posal sites  is  best  considered  in  the  context  of  other 
steps  which  must  be  taken  to  protect  the  health  of 
workers.  Engineering  controls  are  valuable  to 
design  special  equipment  for  handling  large  chemi- 
cal drums,  or  other  special  waste  handling  situa- 
tions.  Industrial  hygiene  monitoring  will  play  a 


limited  but  important  role  in  controlling  hazard! 
these  sites.  Proper  work  practices  and  proper  uti 
zation  of  personal  protective  equipment  are  tl 
major  methods  to  protect  workers  at  hazardo 
waste  sites.  Biological  monitoring  should  accomp 
ny  the  use  of  respirators  and  personal  protect!' 
equipment,  especially  when  dealing  with  chemici 
that  may  be  absorbed  through  the  skin.  Medk 
screening  is  best  applied  where  medical  tests  a 
available  to  quickly  and  easily  identify  potent 
adverse  health  effects.  Medical  programs  must 
integrated  into  an  overall  program  for  safety  pi 
cedures  and  practices  at  the  site.  NIOSH  current 
has  several  projects  to  evaluate  the  health  a 
safety  protection  afforded  workers  at  chemk 
waste  sites.  More  research  needs  to  be  done 
develop  industrial  hydiene  and  medical  prograi 
to  assure  the  health  and  safety  of  the  growt 
number  of  workers  at  chemical  waste  dispo 
sites.  (See  also  W88-01375)  (Geiger-PTT) 
W88-01393 


TOXIC  WASTE  PROBLEMS  -  THE  « 
SPONSE  CAPACITY  OF  THE  MEDICAL  CO! 
MUNITY, 

Wayne  State  Univ.,  Detroit,  MI. 

For  primary  bibliographic  entry  see  Field  5E. 

W88-01397 


EMERGENCY      RESPONSE     AND     PUBL 
HEALTH  AT  HAZARDOUS  WASTE  SITES, 

Environmental   Protection   Agency,   Washingti 

DC. 

For  primary  bibliographic  entry   see   Field  5 

W88-01398 


MAIN  PRINCIPLES  OF  THE  METHODS 

DEFINING  THE  ECONOMIC  EFFICTENCY  ( 

MEASURES     FOR     PRESERVING     UNDI 

GROUND  WATERS  FROM  NITRATE  POLI 

TION  AT  FERTDLIZATION, 

For  primary  bibliographic  entry  see  Field  5B. 

W88-01405 


HEAVY  METALS  IN  WATER  ORGANISMS. 

For  primary  bibliographic  entry  see  Field  5B. 
W88-01460 


UPTAKE  OF  SELECTED  HEAVY  METALS 
THE  GREEN  ALGA  CLADOPHORA  GLOM1 
ATA, 

Polytechnic  of  Central  London  (England),  i 

plied  Ecology  Research  Group. 

For  primary  bibliographic  entry  see  Field  5B. 

W88-01461 


HEAVY  METAL  ACCUMULATION  A 
PHYSIOLOGICAL  EFFECTS  ON  AUSTRI 
MACROPHYTES, 

Vienna  Univ.  (Austria).  Inst,  fuer  Pflanzenphy 

logie. 

For  primary  bibliographic  entry  see  Field  5B. 

W88-01462 

DISTRIBUTION    OF    HEAVY     METALS 
AQUATIC  MACROPHYTES  FROM  OKEFEJ 
KEE  SWAMP, 

Louisville  Univ.,  KY.  Systems  Science  Inst. 
For  primary  bibliographic  entry  see  Field  5B. 
W88-01463 


HEAVY  METAL  CONTENT  IN  MAC! 
PHYTES  FROM  PONDS  SUPPLIED  Wl 
POST-SEWAGE  WATER, 

Warsaw  Univ.  (Poland).  Dept.  of  Hydrobiok 
For  primary  bibliographic  entry  see  Field  5B. 
W88-01464 


ACCUMULATION,   TOXICITY   AND   LOC 
IZATION  OF  LEAD  IN  CRYPTOGAMS: 
PERIMENTAL  RESULTS, 

Hamburg  Univ.  (Germany,  F.R.).  Inst,  fuer  Al 
meine  Botanik. 
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r  primary  bibliographic  entry  see  Field  5B. 
18-01465 


AVY  METALS  AND  MINERAL  NUTRIENT 
DGET  IN  PHRAGMLTES  AUSTRALIS  AND 
PHA  ANGUSTTFOLIA, 

ish  Academy  of  Sciences,  Mikolajki.  Inst,  of 
>logy. 

primary  bibhographic  entry  see  Field  5B 
8-01466 


NCENTRATION  OF  MICROELEMENTS  IN 
E  AQUATIC  WEEDS  OF  LAKE  BALATON 

versity   of  Agriculture,    Godollo    (Hungary)! 
it  of  Botany  and  Plant  Physiology, 
primary  bibliographic  entry  see  Field  SB. 
J-01467 


ID  IN  A  PELAGIC  FOOD  CHAIN, 

s  Landing  Marine  Labs.,  CA. 

primary  bibhographic  entry  see  Field  5B 

!-01468 


IVY  METAL  CONTENT  OF  THE  FISHES 
LAKE  BALATON,  DANUBE  AND  TISZA 
UNG  THE  PERIOD  OF  1979-1982, 

yar  Tudomanyos  Akademia  Talajtani  es  Agro- 

ai  Kutatointezete,  Budapest. 

primary  bibliographic  entry  see  Field  5B 

-01469 


UMULATION  OF  HEAVY  METALS  IN 
ATIC  ORGANISMS  OF  SEWAGE  WATER 
ATMENT  PLANTS, 

u-Bihar  County  Water  Canalization  Works, 

ecen  (Hungary). 

>rimary  bibhographic  entry  see  Field  5B. 

01470 


WATER  QUALITY  MANAGEMENT  AND  PROTECTION— Field  5 

Effects  Of  Pollution— Group  5C 


LJMULATION  AND  EFFECT  OF  HEAVY 
ALS  IN  THE  FISHES  QF  LAKE  BALA- 

igos    Allategeszsegugyi     Intezet,     Budapest 
jary). 

rimary  bibhographic  entry  see  Field  5B. 
01471 


ONAL  AND  LOCAL  VARIATION  LN  THE 
^Y  METAL  CONCENTRATION  LN  ANI- 
S  OF  LAKE  BALATON, 

mi  Limnologiai  Kutato  Intezete,  Tihanv 
jary)  » 

rimary  bibhographic  entry  see  Field  5B. 
)1472 


f\  METALS  IN  MARINE  ORGANISMS, 

anrya  Nauk  Latviiskoi  SSR,  Riga.  Inst,  of 

rimary  bibhographic  entry  see  Field  5B. 
11473 


•UENCY  OF  BACTERIA  RESISTANT  TO 
nn METALS  IN  PONDS  OF  SOUTHERN 
UVUA, 

slovenska   Akademie    Ved,    Prague.    Ustav 

ne  Ekologie. 

ia,  and  K.  Nymburska. 

eavy  Metals  in  Water  Organisms.  Symposia 

Ka  Hungarica,  Vol.  29.  Akademiai  Kiado, 

est,  Hungary,  1985.  p  155-167,  7  tab,  10  ref. 

ptors:  'Heavy  metals,  'Aquatic  bacteria, 
ury,  'Resistance,  'Water  pollution  effects, 
sediments,  Aquatic  plants,  Lakes,  Farm 
■  toxicity,  Water  pollution  sources,  Ponds. 

equency  of  aerobic,  mesophilic,  heterotro- 
actena  resistant  to  Hg  in  various  samples  of 
«er  ecosystems  (wastewater,  water  of 
sediment,  and  water  plants)  from  the  pond 
|  south  Bohemia  was  compared.  The  study 
[three  ponds  (Soil,  Zdenka,  and  Cap)  was 
«i  ur  mdustrial  wastes  and  contaminat- 
»uy  by  farm  wastes  from  a  duck  farm.  For 


comparison,  the  pond  Cerna,  located  in  the  forest 
territory  in  the  vicinity  of  the  system  investigated 
was  also  studied.  Results  showed  that  in  the  pond- 
waters  0.64  to  26%  of  the  bacteria  were  resistant  to 
the  Hg  concentration  2  micrograms/ml.  Bacteria 
resistant  up  to  the  concentration  20  micrograms/ 
ml  were  found  only  in  the  pond  Sofi,  in  its  waste 
waters  In  the  other  ponds  of  the  main  system  the 
limit  of  resistance  did  not  exceed  15  micrograms/ 
ml  Hg  concentration  in  the  nutrient  medium.  In 
the  ponds  of  the  diluting  system  and  in  the  pond 
Cerna,  resistant  bacteria  were  found  up  to  2  to  10 
micrograms  Hg/ml.  In  the  sediments  3.96-94  1% 
bacteria  resistant  to  2  micrograms  Hg/ml  were 
ascertained.  In  the  wastewater  of  the  pond  Sofi 
bacteria  occurred  resistant  even  to  20  micrograms 
Hg/ml.  Bacteria  resistant  to  100  micrograms  Hg/ 
ml  were  found  in  the  sediment  at  places  where  the 
contaminated  waters  of  the  pond  Zdenka  enter  the 
pond  Cap.  In  the  duckweeds  0.13-26.6%  bacteria 
resistant  to  2  micrograms  Hg/ml  were  found.  The 
highest  Hg  concentration  to  which  bacteria  were 
resistant  was  20  micrograms/ml  in  almost  all  of  the 
plants  examined.  The  concentration  of  Hg  in  the 
water  phase  was  very  low  (0.02-0.16  micrograms 
Hg/liter  of  water).  The  highest  frequency  of  resist- 

«,'  *S??ten£  was  found  m  the  species  Elodea 
(51.6%).  The  role  of  epiphytic  bacteria  in  the 
process  of  accumulation  and  transformation  of 
heavy  metals  is  unknown.  (See  also  W88-01460) 
(Geiger-PTT)  ' 

W88-01474 


ages  was  observed  in  the  control  and  the  experi- 
mental bags  of  different  metal  concentrations  from 
the  beginning  of  the  experiment  to  the  4th  day 
High  toxicity  of  Hg  was  observed  on  the  first  day 
m  unicellulars;  the  effect  of  Cd  appeared  to  be  less 
toxic  than  that  of  Hg.  The  combined  effect  of  Cd 
and  Hg  caused  lethal  effects  in  4  bags  of  unicellu- 
lars. During  the  first  8  days  of  the  experiment,  the 
number  of  phytoplankton  cells  decreased   under 
both  concentrations  of  Hg  (10  and  50  micrograms/ 
liter).   During  the  following  days,   diatom   algae 
increased.  The  development  of  phytoplankton  was 
affected  little  by  the  Cd  concentrations  applied 
During  the  4th  to  8th  day,  the  algal  chlorophyll  a 
decreased  in  the  controls  while  in  the  experimental 
bags  with  Hg  or  Hg  and  Cd  combined,  the  level  of 
pigment  increased.  The  total  number  of  bacteria  in 
experimental   bags   with    Hg   showed   almost   no 
changes  during  the  14  days,  while  in  the  experi- 
mental bags  wtih  Cd,  a  fall  in  the  total  number  of 
bacteria    was    observed.    Combined    the    metals 
caused  an  overall  increase  in  the  number  of  bacte- 
^i.11  the  ba8s  M  compared  to  controls.  (See  also 
W88-01460)  (Geiger-PTT) 
W88-01478 


TOTAL  MERCURY  CONTENT  IN  THE  COM- 
PONENTS OF  RUNNING  WATER,  RESER- 
SLOV  AND  POND  ECOSYSTEMS  m  CZECHO- 

Vyzkumnmy  Ustav  Rybarsky  Vodnany  (Czecho- 
slovakia). 

For  primary  bibliographic  entry  see  Field  5B. 
W88-01475 


BIOINDICATORS  FOR  THE  HEAVY  METAL 
LOAD  OF  RIVER  ECOSYSTEMS, 

Bayerische   Landesanstalt   fuer  Wasserforschune 

Munich  (Germany,  F.R.). 

For  primary  bibliographic  entry  see  Field  5A. 

W88-01476 


£2^™  METAL      AND      RADIONUCLIDE 
TRANSFER  AND  TRANSPORT  BY  MARINE 

International     Lab.     of    Marine     Radioactivity 

Monaco-  Ville  (Monaco). 

For  primary  bibliographic  entry  see  Field  5B 

W88-01477 


COMBINED    EFFECT    OF    MERCURY    AND 
CADMIUM  ON  PLANKTON  IN  SITU, 

Akademiya  Nauk  Latviiskoi  SSR,  Riga.  Inst,  of 

Biology. 

Z.  Seisuma,  I.  Kulikova,  E.  Boikova,  S. 

Marcinkevica,  and  A.  Dzerve. 

IN:  Heavy  Metals  in  Water  Organisms.  Symposia 

Biologica  Hungarica,  Vol.  29.  Akademiai  Kiado 

Budapest,  Hungary,  1985.  p  207-218,  5  fig,  11  ref. 

Descriptors:  'Mercury,  'Cadmium,  'Plankton 
Water  pollution  effects,  'Bioaccumulation,  Heavy 
metals,  Phytoplankton,  Algae,  Aquatic  Bacteria, 
Mathematical  studies,  Copepods,  Zooplankton, 
Protozoa,  Pigments,  Synergistic  effects,  Environ- 
mental effects. 

Complex  investigations  on  the  combined  activity 
of  Hg  and  Cd  on  unicellular  species,  zooplankton 
bactenoplankton,  and  phytoplankton  and  on  the 
pigment  composition  of  phytoplankton  were  ear- 
ned out  in  the  Gulf  of  Riga  in  experimental  ecosys- 
tems. Nine  experimental  bags  were  taken  simulta- 
neously with  a  single  adding  of  Hg  and  Cd.  During 
the  whole  experimental  period  of  14  days,  there 
were  no  great  changes  in  the  total  number  of 
zooplankton  in  the  control  bag  from  the  number 
ocurnng  m  the  sea.  Shortly  after  the  addition  of 
Hg  and  Cd,  there  was  a  stimulation  in  zooplankton 
reproduction  followed  by  a  depression.  When 
studying  the  combined  effects  of  Hg  and  Cd  a 
domination  of  copepods  Eurytemora  sp.  of  various 


SOME  PROBLEMS  OF  POLLUTION  WITH 
HEAVY  METALS  UNDER  THE  ENVHtON- 
MENTAL  CONDITIONS  OF  THE  BALTIC  SEA 

Kiel   Univ.   (Germany,  F.R.).   Inst,   fuer  Meeres- 

kunde. 

H.  Theede. 

IN:  Heavy  Metals  in  Water  Organisms.  Symposia 

Biologica  Hungarica,  Vol.  29.  Akademiai  Kiado 

Budapest,  Hungary,  1985.  p  223-237,  5  fig,  1  tab,  41 

Descriptors:  'Heavy  metals,  'Baltic  Sea,  'Moni- 
toring, 'Invertebrates,  'Path  of  pollutants,  'Bioin- 
dicators,  'Water  pollution  effects,  Bioaccumula- 
tion, Environmental  effects,  Salinity,  Water  tem- 
perature, Toxicity,  Copper,  Cadmium,  Mollusks, 
Ecological  effects,  Polychaetes,  Mytilus. 

Experimental  studies  with  marine  invertebrates 
from  the  Western  Baltic  Sea  indicate  that  accumu- 
lation as  well  as  lethal  and  sublethal  effects  of 
heavy  metals  may  be  strongly  modified  by  changes 
in  environmental  conditions.  Modifying  influences 
of  temperature  and  salinity  on  the  effects  of  Cd  are 
demonstrated  with  hydroid  polyps  and  with  tro- 
chophora  larvae  of  Mytilus  edulis.  Effects  of  low 
oxygen  content  on  the  toxicity  of  copper  are  re- 
ported for  a  sensitive  polychaete  and  a  resistant 
bivalve  species.  The  last  mentioned  responds  to 
low  copper  concentrations  in  combination  with 
reduced  02-content  with  an  increased  energy 
demand.  For  the  purpose  of  improving  biological 
content  monitoring,  it  is  suggested  to  relate  body 
burdens  of  pollutants  with  long  biologica]  half 
lives  to  the  weight  of  the  calcareous  shell  of  bi- 
valves. Results  of  monitoring  of  bioavailable  Cd  by 
Cd/shell-wt  mdex  of  Mytilus  edulis  from  Kiel 
S?jl  exemplify  the  advantages.  (See  also  W88- 
01460)  (Author's  abstract) 
W88-01479 


GONADOTOXIC    AND    EMBRYOTOXIC    EF- 
FECTS OF  CADMIUM  IN  SEA  URCHINS 

Akademiya  Nauk  SSSR,  Vladivostok.  Inst.'Biolo- 
gn  Morya. 

S.  M.  Gnezdilova,  N.  K.  Khristoforova,  and  I  G 

Lipina. 

IN:  Heavy  Metals  in  Water  Organisms.  Symposia 

Biologica  Hungarica,  Vol.  29.  Akademiai  Kiado, 

Budapest,  Hungary,  1985.  p  239-251,  6  fig,  3  tab,  8 

Descriptors:  'Cadmium,  'Echinoderms,  'Toxicity 
Water  pollution  effects,  'Bioaccumulation,  His- 
tology, Heavy  metals,  Marine  animals,  Embryonic 
growth  stage,  Mortality,  Bioindicators,  Tissue 
analysis. 

Results  of  five  years  of  research  on  the  influence  of 
Cd  upon  reproduction  in  sea  urchins  (Strongylo- 
centrotus  mtermedius)  are  reviewed.  Maximal 
number  of  anomalies  and  highest  mortality  were 
registered  in  the  moment  of  transformation  of  em- 
bryos to  larvae.  At  high  Cd  concentrations  in  the 


m 


tSSnSf 


mm 


47 


Field  5— WATER  QUALITY  MANAGEMENT  AND  PROTECTION 


Group  5C— Effects  Of  Pollution 

medium  (5  and  2.5  mg/1)  mass  extinction  of  plutei 
occurred.  At  concentrations  of  0.5  mg/1,  two 
thirds  of  embryos  developed  to  normal  plutei.  The 
concentration  of  5  micrograms/1  did  not  affect  the 
development  of  fertilized  egg  cells.  Embryogenesis 
of  sea  urchins  under  Cd  stress  was  found  to  depend 
on  both  concentration  of  toxic  matter  and  on  the 
initial  state  of  sex  products.  The  greatest  amount  of 
Cd  was  accumulated  in  the  intestine  of  the  adult 
sea  urchin.  In  females,  after  10  days  of  exposure  to 
0.1,  0.5,  and  1.0  mg  Cd/1,  concentrations  of  Cd 
were  found  to  be  16.0,  281  and  323  micrograms/g 
of  dry  matter,  respectively,  while  control  animals 
contained  only  3  micrograms  Cd/g.  During  three 
decades,  Cd  concentration  in  the  intestine  of  test 
animals  increased  1.5-3  times.  The  intestine  accu- 
mulated greater  Cd  amounts  than  gonads  did,  and 
male  individuals  accumulated  more  than  females. 
Histological  investigations  of  sea  urchins  exposed 
to  high  Cd  concentrations  (>  or  =  1  mg/1) 
showed  that  many  growing  ovocytes  and  ripe  egg 
cells  underwent  resorption.  Electron  microscopic 
examination  of  ovocytes  showed  many  cellular 
abnormalities  in  test  animals  which  could  result  in 
the  development  of  anomalous  offspring.  (See  also 
W88-01460)  (Geiger-PTT) 
W88-01480 


INFLUENCE  OF  SIZE  UPON  THE  CONCEN- 
TRATIONS OF  CD,  CR,  CU,  HG,  PB  AND  ZN 
IN  THE  COMMON  MUSSEL  (MYTILUS 
EDULIS  L.), 

Aarhus  Univ.  (Denmark).  Botanical  Inst. 
H.  Brix,  and  J.  E.  Lyngby. 

IN:  Heavy  Metals  in  Water  Organisms.  Symposia 
Biologica  Hungarica,  Vol.  29.  Akademiai  Kiado, 
Budapest,  Hungary,  1985.  p  253-269,  2  fig,  5  tab,  32 
ref. 

Descriptors:  'Heavy  metals,  *Bioaccumulation, 
•Mussels,  *Bioindicators,  *Mytilus,  *Path  of  pol- 
lutants, Monitoring,  Cadmium,  Chromium, 
Copper,  Mercury,  Lead,  Zinc,  Environmental  ef- 
fects, Tissue  analysis. 

The  effect  of  mussel  size  upon  the  concentrations 
of  Cd,  Cr,  Cu,  Hg,  Pb,  and  Zn  in  the  soft  tissues 
and  shells  of  the  common  mussel  (Mytilus  edulis  L) 
was  investigated.  The  mean  concentrations  of  the 
metals  in  the  mussels  decreased  in  the  order:  Zn  > 
Pb  >  Cu  >  Cr  >  Cd  >  Hg.  On  a  dry  weight 
basis  the  concentration  levels  of  all  metals  were 
significantly  greater  in  the  soft  tissues  than  in  the 
shells.  The  results  of  the  present  investigation  sug- 
gest that  shells  of  Mytilus  edulis  are  of  no  practical 
use  in  the  monitoring  of  the  metals  investigated. 
Three  different  kinds  of  relationships  between 
metal  concentration  and  mussel  size  (soft  tissue 
weight)  were  recorded:  the  concentration  of  Cr  in 
the  soft  tissue  and  those  of  Cd,  Cr,  Hg  and  Zn  in 
the  shells  decreased  significantly  with  size;  the 
concentrations  of  Hg  and  Pb  in  the  soft  tissues 
increased  significantly  with  size;  and  the  concen- 
trations of  Cd,  Cu  and  Zn  in  the  soft  tissues  and 
those  of  Cu  and  Pb  in  the  shells  were  independent 
of  mussel  size.  The  observed  relationships  are  dis- 
cussed in  relation  to  physiological  and  environ- 
mental factors,  and  the  implication  of  the  results 
for  the  use  of  the  common  mussel  for  monitoring 
heavy  metal  pollution  are  discussed.  (See  also 
W88-01460)  (Author's  abstract) 
W88-01481 


TROUTS  (SALMO  GAIRDNERI  RICH.)  AS 
BIOINTEGRATORS  FOR  POLLUTANTS,  A 
NEW  METHOD  OF  RECORDING  POLLUT- 
ANTS, 

Forschungsinstitut    fuer    Mikrobiologie    und    Hy- 
giene, Bad  Elster  (German  D.R.). 
R.  Hallebach. 

IN:  Heavy  Metals  in  Water  Organisms.  Symposia 
Biologica  Hungarica,  Vol.  29.  Akademiai  Kiado, 
Budapest,  Hungary,  1985.  p  273-283,  6  fig,  7  ref. 

Descriptors:  *Bioindicators,  *Bioaccumulation, 
•Trout,  'Heavy  metals,  'Mathematical  models, 
•Water  quality,  Drinking  water,  Water  pollution 
effects,  Monitoring,  Gills,  Kidneys,  Liver,  Toxici- 
ty, Mercury,  Kinetics,  Fisheries,  Water  pollution 
prevention. 


A  mathematical  model  is  described  that  detects 
short-term  and  intermittent  effects  of  pollutants  in 
running  water.  The  pollutants  are  taken  up  by 
organisms,  such  as  trout,  at  any  time  and  phase 
shifting  in  the  level  of  pollutants  in  the  succession 
from  the  resorption  organ  to  the  elmination  organ 
allows  the  determination  of  the  data  of  effective- 
ness, of  concentration,  and  the  nature  of  the  pollut- 
ant. The  model  can  detect  the  shock  caused  by 
heavy  metal  pollution  after  months  have  elapsed 
since  the  time  of  exposure.  The  process  of  elimina- 
tion tells  whether  the  pollutant  has  been  taken  up 
by  the  fish  through  the  gills  or  through  the  intes- 
tines. The  practical  corroboration  of  the  theoreti- 
cal concepts  encompassed  in  the  model  were  dem- 
onstrated in  a  flow  stream  apparatus  in  which  trout 
were  exposed  to  a  solution  of  radioactively-la- 
belled  mercury  in  a  concentration  of  5  micro- 
grams/1. The  present  method  is  useful  for  pollution 
control  of  drinking  water  supplies  and  for  the 
surveillance  of  fisheries.  (See  also  W88-01460) 
(Geiger-PTT) 
W88-01482 


TRACE  METALS  IN  EDIBLE  CRUSTACEANS 
FROM  LEBANON, 

Shiber  Consultants,  Safat  (Kuwait). 

For  primary  bibliographic  entry  see  Field  5B. 

W88-01483 


TISSUE  ACCUMULATION  OF  HEAVY 
METALS  AND  THED*  INFLUENCE  ON  THE 
BIOSYNTHESIS  IN  THE  FISH  ORGANISM, 

Akademiya  Nauk  URSR,  Kiev.  Inst.  Hidrobiolo- 

gii. 

For  primary  bibliographic  entry  see  Field  5B. 

W88-01484 


EXPERIMENTAL  STUDY  OF  BIOACCUMU- 
LATION,  TOXICITY  AND  REGULATION  OF 
SOME  TRACE  METALS  IN  VARIOUS  ESTUA- 
RINE  AND  COASTAL  ORGANISMS, 

Nantes  Univ.  (France).  Centre  de  Dosage  des  Ele- 
ments Traces. 

J.  C.  Amiard,  C.  Amiard-Triquet,  and  C  Metayer. 
IN:  Heavy  Metals  in  Water  Organisms.  Symposia 
Biologica  Hungarica,  Vol.  29.  Akademiai  Kiado, 
Budapest,  Hungary,  1985.  p  313-322,  3  fig,  4  tab,  27 
ref. 

Descriptors:  *Bioaccumulation,  •Toxicity,  *Trace 
metals,  'Marine  animals,  "Fish,  *Path  of  pollut- 
ants, *Water  pollution  effects,  Crustaceans,  Anne- 
lids, Mollusks,  Cadmium,  Copper,  Zinc,  Lead, 
Heavy  metals,  Lethal  limits,  Estuaries. 

The  relations  between  the  bioaccumulation  and 
toxicity  of  essential  (Cu,  Zn)  and  non-essential  (Cd, 
Pb)  trace  metals  in  estuarine  organisms  were  stud- 
ied under  laboratory  conditions  in  four  zoological 
groups:  annelids  (Nereis  diversicolor),  mollusks 
(Scrobicularia  plana),  crustaceans  (Crangon  cran- 
gon)  and  fish  (Platichthys  flesus).  For  all  four 
studied  species,  the  Cd  and  Pb  concentrations  in 
organs  or  entire  organisms  increased  considerably 
for  ascending  amounts  of  these  metals.  In  the  case 
of  Cu,  the  increase  of  concentrations  in  water 
induced  an  increase  of  concentrations  in  Nereis 
and  Scrobicularia.  In  shrimp,  the  Cu  concentration 
remained  steady  for  concentrations  in  water  up  to 
1000  times  more  than  the  control  concentration 
and  increased  only  for  the  highest  additional  con- 
centration which  rose  above  the  LC  50/96  hr.  For 
Zn,  the  regression  coefficients  relating  logarithms 
of  concentrations  in  organs  or  organisms  to  loga- 
rithms of  concentration  in  water  were  very  low.  In 
Scrobicularia,  the  concentration  of  Zn  increased 
noticeably,  only  for  additional  concentrations  in 
water  greater  than  0.1  mg/1.  For  the  other  three 
species,  the  concentrations  in  water  must  be  even 
higher  to  induce  an  appreciable  increase  of  the 
bioaccumulation  of  Zn.  (See  also  W88-01460) 
(Geiger-PTT) 
W88-01485 


UPTAKE  AND  RELEASE  OF  MERCURY  AND 
CADMIUM  IN  VARIOUS  ORGANS  OF  MUS- 
SELS (ANODONTA  CYGNEA  L.), 
Balatoni    Limnologiai    Kutato    Intezete,    Tihany 


(Hungary). 

For  primary  bibliographic  entry  see  Field  5B. 

W88-01486 


INTERACTIONS  OF  HEAVY  METALS  A 
TISSUE  AND  CELLULAR  LEVEL  IN  AQUATI 
ORGANISMS, 

Manchester  Univ.  (England).  Dept.  of  Botany. 
H.  B.  Akberali,  and  M.  J.  Earnshaw. 
IN:  Heavy  Metals  in  Water  Organisms.  Sympoi 
Biologica  Hungarica,  Vol.  29.  Akademiai  Kiad 
Budapest,  Hungary,  1985.  p  343-355,  8  fig,  37  p 

Descriptors:  *Heavy  metals,  'Toxicity,  'Aqual 
animals,  'Water  pollution  effects,  'Respiratic 
Calcium,  Copper,  Models,  Eggs,  Bioaccumulatk 
Physiological  ecology,  Ecological  effects,  Mytili 
Mussels,  Perch,  Bioindicators,  Zinc,  Biochemist! 
Tissue  analysis. 

Three  physiological  effects  brought  about  by  C 
but  not  by  Zn,  which  depend  both  on  the  nature 
the  cell  as  well  as  its  particular  physiological  stal 
are  demonstrated  in  the  siphonal  tissue  contracti 
in  the  mollusk,  Scrobicularia  plana,  the  stimulati 
by  Cu  of  unfertilized  egg  respiration  in  the  mari 
bivalve,  Mytilus  edulis,  and  the  simulation  by  ( 
of  unfertilized  egg  respiration  in  the  Eurasi 
perch,  Perca  fluviatilis.  In  Mytilus,  unfertilized  e 
respiration  is  only  partially  released  and  Cu  has 
uncoupling  effect  on  mitochondrial  respirati 
possibly  by  initiating  K  ion  uptake  which  v 
consume  energy  and  stimulate  egg  respiration, 
perch  eggs,  Cu  appears  to  promote  oxygen  ert 
by  breaking  down  the  permeability  barrier  local 
at  the  chorion  which  results  in  the  stimulation 
respiration.  The  stimulation  of  unfertilized  egg  r 
piration  in  Mytilus  edulis  and  Perca  fluviatilis  pr 
to  fertilization  by  Cu  produces  significant  pert 
nations  in  the  metabolite  pools  and  in  both  ca 
will  presumably  lead  to  a  decrease  in  the  tc 
substrate  reserves  which  could  affect  egg  develi 
ment  upon  fertilization.  By  extrapolation,  it  is  a 
likely  that  a  similar  reaction  of  Cu  with  the  gon 
al  tissue  would  lead  to  disruption  of  the  game 
genie  cycle.  This  type  of  cellular  perturbat 
brought  about  by  Cu  under  a  given  set  of  circt 
stances  will  be  determined  by  the  nature  of  the  < 
as  well  as  its  physiological  status  at  the  time.  (! 
also  W88-01460)  (Geiger-PTT) 
W88-01487 


EXCRETION  OF  HEAVY  METALS  BY  FC 

Bezirksinstitut    fuer    Veterinarwesen    Karl-Ms 

Stadt  (German  D.R.). 

For  primary  bibliographic  entry  see  Field  5B. 

W88-01488 

BIOCHEMICAL   COMPARTMENTATION 
FISH   TISSUES,   HEAVY   METAL   TOXICI 
ON  TISSUE  NON-SPECIFIC  PHOSPHOMC 
OESTERASES  IN  THREE  FISHES, 

Regional  Coll.  of  Education,  Bhopal  (India).  Dc 

of  Science. 

S.  A.  Shaffi,  and  S  Jeelani. 

IN:  Heavy  Metals  in  Water  Organisms.  Symp< 

Biologica  Hungarica,  Vol.  29.  Akademiai  Kia 

Budapest,  Hungary,  1985.  p  367-386,  12  tab,  20 

Descriptors:  'Heavy  metals,  'Toxicity,  'Bioac 
mulation,  'Fish,  'Enzymes,  'Path  of  polluta 
•Water  pollution  effects,  Copper,  Lead,  U< 
Muscle,  Kidneys,  Gills,  Tissue  analysis,  Biochei 
try. 

The  viscera  were  compartmentalized  in  relatioi 
non-specific  phosphomonoesterases  in  La 
rohita  (Ham),  Clarias  batrachus  (Linn)  and  Cha 
punctatus  (Bloch),  that  varies  phylogenetiw 
biochemically,  mutritionally  and  growth  rate  « 
The  effects  of  various  concentrations  (5,  10, 
and  20  ppm)  of  Cu  and  Pb  were  investigated 
differential  distribution  of  acid  and  alkaline  pi 
phatase  in  the  various  regions  of  liver,  mus 
kidney  and  gill  tissues  of  the  above  mentione 
fish  species.  The  highest  fall  in  alkaline  and  ns 
acid  phosphatase  activity  was  recorded  in 
middle  and  posterior  regions  of  the  kidney  res| 
tively  (L.  rohita).  In  liver,  the  fall  in  alkaline 
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in  acid  phosphatase  level  was  greater  in  the 
rior  part  of  the  left  and  right  lobes  respective- 
lowever,  in  muscle,  the  fall  in  alkaline  phos- 
tse  in  the  cephalic  region  and  the  rise  in  the 
icic  region  for  acid  phosphatase  was  optimum. 
11  tissue  the  fall  in  alkaline  and  the  rise  in  acid 
phatase  was  greater  in  the  left  lobe  than  in  the 

one.  In  all  the  three  fish  species,  maximum 
a  alkaline  and  acid  phosphatase  was  recorded 

rohita  then  in  C.  batrachus  or  C.  punctatus. 
effects  of  various  concentrations  of  Cu  on 
:    non-specific    phosphomonoesterases    were 

pronounced  than  those  of  Pb  in  the  above 

fish  species  studied.  (See  also  W88-01460) 
ior's  abstract) 
01489 


!CTS  OF  HEAVY  METALS  ON  THE  CHE- 
ENSmVITY  OF  NEURONAL  SOMATA 
YMNAEA  STAGNALIS  L., 

oni    Limnologiai    Kutato    Intezete,    Tihany 

rary). 

Rozsa,  and  J.  Salanki. 

leavy  Metals  in  Water  Organisms.  Symposia 

gica  Hungarica,  Vol.  29.  Akademiai  Kiado, 

jest,  Hungary,  1985.  p  387-399,  11  fig,  13  ref. 

iptors:  'Heavy  metals,  'Snails,  'Toxicity, 
mum,  'Mercury,  'Water  pollution  effects, 
al  physiology,  Membrane  processes,  Inverte- 
,  Mollusks,  Animal  behavior,  Tissue  analysis, 
emistry. 

»ns  of  the  ganglionic  ring  of  the  snail,  Lym- 
tagnalis  were  exposed  to  Cd  and  Hg  to  study 
pecific    response    to    transmitter    substances 

control  conditions  and  following  heavy 
treatment.  Acetylcholine  (ACh),  5-hydroxy- 
mine  (5HT),  and  dopamine  (DA)  were  used 
retransmitters.  Treatment  of  the  ganglia  with 
1  M  CdC12  or  HgC12  solution  usually  did  not 
any  noticeable  effect  on  the  membrane  po- 

or  spike  generation  within  30  min.  The 
ic  effect  of  ACh  is  demonstrated  when  the 
ncrease  in  firing  frequency  of  the  neuron  is 
ed  by  a  weak  inhibitory -phase.  However, 
ing,  CdC12  treatment,  the  ACh  effect  was 
ated  and  as  a  result  an  excitatory  response  of 
luration  appeared.  On  another  neuron  the 
ic  effect  of  ACh  was  much  more  expressed 
i  the  previous  case,  but  here,  contrarily,  the 
ory  phase  was  eliminated  under  the  influ- 
f  CdC12  and  the  inhibitory  one  prevailed.  In 
uron,  bursting  pattern  was  also  formed  fol- 

CdC12  treatment.  On  a  third  neuron  neither 
citatory  nor  the  inhibitory  phases  of  ACh 
se  were  eliminated  by  CdC12  treatment, 
/er  both  were  enhanced.  The  same  neuron 
i  no  sensitivity  to  DA  under  control  condi- 
>ut  was  excited  by  DA  following  CdC12 
mt.  5HT  caused  inhibitory  or  excitatory 
ses  on  various  Lymnaea  neurons  and  both 

were  eliminated  by  CdC12  treatment, 
proved  to  be  also  an  effective  modulator  of 
itter  effects.  These  results  suggest  that 
metals  may  cause  a  very  profound  modula- 
the  elements  of  the  neural  circuitry  respon- 
>r  the  regulation  of  the  animal's  behavior 
»  W88-01460)  (Geiger-PTT) 
1490 


!^M£I?L  POLLUTION  INFLUENCES 
[OWN  LEVEL  AND  DOPAMTNE-STIM- 
^PJSTLATE  CYCLASE  ACnVLTY 
ECNS  OF  MOLLUSCS, 

J    Limnologiai    Kutato    Intezete,    Tihany 

Ji,  J  Salanki,  G.  B.  Stefano,  and  P.  A. 

avy  Metals  in  Water  Organisms.  Symposia 
ca  Hungarica,  Vol.  29.  Akademiai  Kiado, 
st,  Hungary,  1985.  p  401-412,  2  fig,  1  tab,  28 

'tors:  'Heavy  metals,  'Mollusks,  'Water 
n  effects,  'Cadmium,  'Lead,  Enzymes, 
physiology,  Invertebrates,  Mytilus,  Animal 
t,  Mercury,  Zinc,  Nickel,  Iron. 

vivo  effects  of  Cd  and  Pb  on  the  serotonin 
ot  the  ganglia  in  Anodonta  cygnea  L.  and 


the  in  vitro  effects  of  Pb,  Hg,  Zn,  Fe  and  Ni  ions 
on  the  dopamine  stimulated  adenylate  cyclase  ac- 
tivity m  Mytilus  edulis  were  studied  under  labora- 
tory conditions.  The  in  vivo  treatment  of  Ano- 
donta with  Cd  ions  influenced  moderately  the  se- 
rotonin content  of  the  ganglia.  Exposure  of  the 
same  animals  to  Pb  ions  influenced  also  the  gangli- 
onic serotonin  content.  The  addition  of  100  micro- 
moles  of  dopamine  to  the  incubation  medium  (in 
vitro)  increased  the  cyclic  AMP  content  of  the 
pedal  ganglion  homogenates  in  Mytilus.  Pb,  Hg, 
Cu  and  Zn  ions  were  potent  inhibitors  of  dopa- 
mine-stimulated  adenylate  cyclase  activity.  Both 
feme  and  nickelous  chloride  were  less  potent.  At 
concentrations  as  low  as  0.4  micromole  of  lead  and 
mercuric  chloride,  the  dopamine-stimulated  adeny- 
late cyclase  enzyme  was  inhibited  to  a  significant 
extent.  (See  also  W88-01460)  (Geiger-PTT) 


S^SLST  F  ON  SOME  BIOCHEMICAL 
PARAMETERS  OF  FISHES, 

Jozsef  Attila  Univ.,  Szeged  (Hungary).  Dept.  of 

Biochemistry. 

J.  Nemcsok,  L.  Orban,  E.  Vig,  B.  Asztalos,  and  L 

Boross. 

IN:  Heavy  Metals  in  Water  Organisms.  Symposia 

Biologica  Hungarica,  Vol.  29.  Akademiai  Kiado, 

Budapest,  Hungary,  1985.  p  413-425,  8  fig,  1  tab  27 

ref. 

Descriptors:  'Copper,  'Heavy  metals,  'Carp 
•Water  pollution  effects,  'Toxicity,  'Biochemis- 
try, Fish,  Copper,  Environmental  effects,  Ecologi- 
cal effects,  Fish  toxins,  Fish  physiology,  Enzymes, 
Industrial  wastes,  Fungicides. 

Studies  were  carried  out  on  the  effect  of  CuS04  on 
several  enzymes  -  aspartate  aminotransferase 
(ASAT),  alanine  aminotransferase  (ALAT),  lactate 
dehydrogenase  (LDH),  and  acetylcholinesterase 
(AChE)  -  in  common  carp  (Cyprinus  carpio  L.), 
silver  carp  (Hypophthalmichthys  molitrix  V.)  and 
European  wels  (Silurus  glanis  L.)  under  laboratory 
conditions.  After  2  hr,  the  biochemical  parameters 
changed  significantly  in  carps  exposed  to  CuS04 
compared  to  controls.  The  ASAT  activity  in- 
creased by  about  30%  and  the  ALAT  activity  was 
three  tunes  as  high  as  in  the  controls.  The  most 
significant  changes  were  observed  in  silver  carp. 
The  ASAT  activity  and  the  blood  glucose  level 
doubled,  while  the  ALAT  and  the  LDH  activities 
were  2.5  and  4  times  higher,  respectively.  Similar 
results  occurred  in  the  wels;  however,  CuS04  was 
less  toxic  to  wels  than  the  carp.  When  the  exposure 
time  was  2  wk,  the  ASAT  and  ALAT  activity  was 
generally  enhanced  in  the  serum  as  well.  During 
the  long-term  treatment  with  CuS04,  the  serum 
LDH  activity  and  blood  sugar  level  increased  as 
well.  At  the  end  of  the  second  week,  the  serum 
LDH  activity  was  15  times  higher  than  in  the 
controls.  Blood  sugar  level  reached  its  maximum 
after  the  treatment  of  the  first  week,  when  it  was  3 
times  higher  compared  to  the  controls.  These  re- 
sults clearly  show  that  the  toxicity  of  CuS04  af- 
fected the  three  investigated  fish  species  different- 
ly. CuS04  inhibited  in  vitro  the  AChE  activity  of 
all  fish  tested;  it  was  most  inhibitory  in  the  brain 
and  the  least  in  the  heart.  The  greatest  AChE 
inhibition  in  vivo  was  observed  in  the  muscles  and 
the  least  in  the  brain.  CuS04  also  decreased  the 
proteolytic  enzyme  acitivty  in  all  investigated 
fishes.  (See  also  W88-01460)  (Geiger-PTT) 
W88-01492  *  ' 


FISH,  PATHOGENS  AND  ENVmONMENT  IN 
EUROPEAN  POLYCULTURE. 

Symposia  Biologica  Hungarica,  Vol.  23.  Akade- 
miai Kiado,  Budapest,  Hungary.  1984.  265  n 
Edited  by  J.  Olah. 

Descriptors:  'Fish  physiology,  'Fish  parasites, 
•Fish  diseases,  'Fish  farming,  'Water  pollution 
effects,  Fish  hatcheries,  Fish  ponds,  Fish  toxins, 
Fish  behavior,  Viruses,  Carp,  Catfish,  Ecological 
effects,  Enzymes,  Gills,  Ammonia,  Toxicity,  Mor- 
bidity, Infection,  Environmental  effects. 

This  volume  presents  the  Proceedings  of  an  Inter- 
national Seminar  held  in  June  1981,  in  Szarvas, 
Hungary   which   was   devoted   to   the   combined 


Effects  Of  Pollution— Group  5C 

problems  of  fish  health  and  adverse  environmental 
effects  that  have  come  into  the  limelight  along 
with  rapid  development  of  the  European  warm 
water  fish  culture.  The  complexity  of  fish,  patho- 
gens, and  environment  necessitated  the  organiza- 
tion of  interdisciplinary  research  teams.  Special 
attention  was  paid  to  gill-necrosis  due  to  its  impor- 
tance in  the  carp  culture  practice  of  Central  and 
Eastern  Europe.  Separate  chapters  of  the  volume 
deal  with  the  viral,  bacterial  and  parasitic  desease 
of  fish,  as  well  as  with  the  effects  of  environmental 
pollutants,  and  with  the  results  of  immunology.  A 
list  of  conference  participants  and  a  subject  index 
are  also  included.  (See  W88-01495  thru  W88- 
01498)  (Geiger-PTT) 
W88-01494 


RELATIONSHIP  OF  WATER  QUALITY  AND 
INFECTIOUS  DISEASES  IN  CULTURED 
CHANNEL  CATFISH, 

Alabama      Agricultural      Experiment      Station, 

Auburn. 

J.  A.  Plumb. 

IN:  Fish,  Pathogens  and  Environment  in  European 

Polyculture.  Symposia  Biologica  Hungarica,  Vol. 

23.  Akademiai  Kiado,  Budapest,  Hungary   1984  d 

189-199,  3  fig,  21  ref.  P 

Descriptors:  'Catfish,  *Fish  diseases,  *Fish  farm- 
ing, *Water  pollution  effects,  'Water  quality  man- 
agement, Carp,  Carbon  dioxide,  Ammonia,  Nitrite, 
Oxygen  depletion,  Ecological  effects,  Fish  man- 
agement, Eutrophication,  Fish  hatcheries. 

Channel  catfish  (Ictalurus  punctatus)  is  the  most 
extensively  cultured  food  fish  in  the  United  States. 
During  the  past  decade  an  increase  in  intensity  of 
catfish  culture  methods  has  led  to  a  reduction  in 
water  quality  which  increases  stress  on  the  fish  and 
makes  them  more  susceptible  to  disease.  Some  of 
the  primary  water  quality  characteristics  that  influ- 
ence disease  susceptibility  are  high  C02,  NH3,  and 
nitrite,  and  low  02.  Although  each  of  these  factors 
is  individually  stressful  to  the  fish,  they  reduce 
disease  resistance  more  significantly  in  combina- 
tion. An  example  of  a  case  involving  an  02  deple- 
tion as  a  result  of  an  algal  die-off,  followed  by  an 
Aeromonas  hydrophila  infection,  is  described.  The 
relationship  of  water  temperature  and  alkalinity  on 
disease  susceptibility  is  also  discussed.  Polyculture 
utilizing  silver  carp,  tilapia,  and  grass  carp  as  herbi- 
vores in  combination  with  channel  catfish  to  help 
improve  water  quality  is  discussed.  (See  also  W88- 
01494)  (Author's  abstract) 
W88-01495 


TRANSAMINASE  ENZYME  ACTIVITY  OF  CY- 
PRINID  FISH  DEPENDING  ON  ENVIRON- 
MENTAL FACTORS  AND  BACTERIAL  INFEC- 
TION, 

Fisheries  Research  Inst.,  Szarvas  (Hungary). 

G.  Jeney,  J.  Nemcsok,  and  J.  Olah. 

IN:  Fish,  Pathogens  and  Environment  in  European 

Polyculture.  Symposia  Biologica  Hungarica,  Vol. 

23.  Akademiai  Kiado,  Budapest,  Hunearv    1984  d 

201-207,  4  tab,  5  ref.  v 

Descriptors:  'Fish  diseases,  'Fish  physiology 
'Carp,  'Water  pollution  effects,  *Seasonal  varia- 
tion, Infection,  Environmental  effects,  Ecological 
effects,  Bacteria,  Fish  toxins,  Ammonia,  Water 
temperature,  Fish  farming. 

The  transaminase  activity  (GPT:  glutamic  acid- 
pyruvic  acid  transaminase;  GOT:  glutamic  acid- 
oxalacetic  acid  transaminase)  in  blood  was  used  to 
detect  damage  of  fish  tissues  caused  by  adverse 
environmental  factors  and  bacterial  infection. 
Serum  GOT  and  GPT  activities  were  determined 
in  three  fish  species  (hypophthalmichthys  molitrix, 
Ctenopharyngodon  idella,  and  Cyprinus  carpio) 
depending  on  their  ages.  In  all  three  species  the 
highest  enzyme  activity  was  measured  in  the  adult 
three-yr-old  specimens.  There  were  no  significant 
differences  between  serum  transaminase  activity  in 
different  species  of  the  same  age.  Serum  transami- 
nase activity  of  carp  was  measured  as  a  function  of 
water  temperature,  seasons,  different  NH3  concen- 
trations, and  bacterial  infection.  GOT  and  GPT 
activities   changed   parallel   with   the   increase  of 
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water  temperature.  The  highest  activity  was  meas- 
ured during  the  summer-period  (May-August) 
while  the  lowest  was  recorded  in  winter.  Serum 
transaminase  activity  was  enhanced  together  with 
increased  ammonia  concentration  and  with  the  du- 
ration of  the  treatment  illustrating  the  role  of  GOT 
and  GPT  in  ammonia  detoxification.  This  could 
indicate  gill  necrosis  following  ammonia  treatment 
or  bacterial  infection.  The  determination  of  serum 
transaminase  activity  in  fish  proved  to  be  a  suitable 
method  for  detecting  tissue  damage  caused  by  ad- 
verse environmental  factors  and  bacterial  infection. 
(See  also  W88-01494)  (Geiger-PTT) 
W88-01496 


EFFECT  OF  NH3  ON  BLOOD  GLUCOSE  AND 
CATECHOLAMINE  LEVEL,  GOT,  GPT,  LDH 
ENZYME  ACTIVITY  AND  RESPIRATION  OF 
FISHES,  v    „ 

Jozsef  Attila  Univ.,  Szeged  (Hungary).  Dept.  of 

Biochemistry. 

J.  Nemcsok,  K.  Gyore,  J.  Olah,  and  L.  Boross. 

IN:  Fish,  Pathogens  and  Environment  in  European 

Polyculture.  Symposia  Biologica  Hungarica,  Vol. 

23.  Akademiai  Kiado,  Budapest,  Hungary.  1984.  p 

209-217,  4  fig,  16  ref. 

Descriptors:  *Ammonia,  'Enzymes,  *Water  pollu- 
tion effects,  *Carp,  *  Biochemistry,  Fish,  Toxicity, 
Oxygen  requirements,  Glucose,  Respiration,  Eco- 
logical effects,  Environmental  effects,  Detoxifica- 
tion. 

The  effects  of  NH3  on  blood  sugar-  and  catechola- 
mine level,  LDH  (lactic-acid-dehydrogenase), 
GOT  (glutamic  acid-oxalacetic  acid  transaminase), 
GPT  (glutamic  acid-pyruvic  acid  transaminase)  ac- 
tivities the  respiration  of  cultured  carp,  silver  carp 
and  sheatfish  (weighing  5-15  g)  were  investigated. 
A  correlation  was  observed  between  the  NH3  con- 
tent of  the  water  and  the  intensity  of  02  consump- 
tion regarding  the  three  species.  Ammonia  -  as  a 
toxic  agent  -  caused  stress  in  fishes  by  changing 
their  metabolic  processes  as  it  was  reflected  by  the 
enhanced  blood  sugar  and  catecholamine  level  of 
the  blood  sera.  Higher  NH3  concentration  induced 
anoxia  in  the  tissues.  The  physiologically  toxic 
NH3  level  is  neutralized  in  the  organism  by  normal 
detoxical  processes,  more  exactly  by  means  of  in- 
creased GOT  and  GPT  activities.  (See  also  W88- 
01494)  (Author's  abstract) 
W88-01497 

HISTOPATHOLOGICAL  DIFFERENTIAL  DI- 
AGNOSIS OF  GILL  CHANGES  WITH  SPECIAL 
REGARD  TO  GILL  NECROSIS, 

Orszagos     Allategeszsegugyi     Intezet,     Budapest 

(Hungary). 

For  primary  bibliographic  entry  see  Field  2H. 

W88-01498 

5D.  Waste  Treatment  Processes 


PROCEEDINGS  OF  THE  39TH  INDUSTRIAL 
WASTE  CONFERENCE. 

May  8-10,  1984,  Purdue  University,  West  Lafay- 
ette, Indiana.  Butterworth  Publishers,  Boston. 
1985.  970  p.  Edited  by  John  M.  Bell. 

Descriptors:  *Industrial  wastewater,  'Conferences, 
•Wastewater  treatment,  Chemical  wastes,  Food- 
processing  wastes,  Metal-finishing  wastes,  Textile 
mill  wastes,  Tannery  wastes,  Oil  wastes,  Explo- 
sives, Land  disposal,  Pharmaceutical  wastes,  Agri- 
cultural wastes,  Pulp  and  paper  industry  wastes, 
Hazardous  wastes,  Toxicity,  Powerplants,  Coal, 
Coke,  Industrial  wastes,  Regulations. 

This  proceedings  volume  contains  91  papers  rele- 
vant to  wastewater  treatment  and  pollution  con- 
trol. The  papers  are  classified  according  to  the 
following  general  categories:  chemical  wastes, 
food  wastes,  metal  wastes,  textile  wastes,  tannery 
wastes,  plating  wastes,  oil  wastes,  explosive  wastes, 
land  disposal,  pharmaceutical  wastes,  agricultural 
wastes,  paper  wastes,  hazardous  and  toxic  wastes, 
coal,  coke  and  powerplant  wastes,  refinery  wastes, 
laws  and  regulations,  physical/biological  systems, 
and  miscellaneous  wastes.  (See  W88-00964  thru 
W88-OI054)  (Lantz-PTT) 


W88-0O963 


PHYSICOCHEMICAL  TREATMENT  OF 
WASHRACK  WASTEWATER, 

Camp,  Dresser  and  McK.ee,   Inc.,  Atlanta,  GA. 
P.  C.  Y.  Huang,  Y.  C.  Wu,  K.  C.  Ou,  and  J.  K. 
Bornholm. 

IN:  Proceedings  of  the  39th  Industrial  Waste  Con- 
ference, May  8-10,  1984,  Purdue  University,  West 
Lafayette,  Indiana.  Butterworth  Publishers, 
Boston.  1985.  p  1-6,  8  fig,  1  tab,  5  ref. 

Descriptors:  *Water  reuse,  'Wastewater  treatment, 
*Physicochemical  treatment,  'Industrial 

wastewater,  'Water  quality  control,  Odors,  Sus- 
pended solids,  Cations,  Organic  polyelectrolytes, 
Polymers,  Alum. 

Wastewaters  from  U.S.  Army  training  and  mainte- 
nance facilities  are  typically  high  in  suspended 
solids  and  oil,  and  the  majority  of  oil  is  in  the 
emulsified  state  due  to  the  special  cleaning  tech- 
nique employed.  In  addition,  the  characteristics  of 
wastewater  vary  significantly  pending  upon  the 
nature  of  local  water  supply,  type  and  quantity  of 
cleaning  detergents  utilized.  The  wastewater  gen- 
erated by  vehicle  and  aircraft  washings,  mainte- 
nance activities  at  overhaul  depots,  and  machine 
shops,  if  discharged  without  treatment,  may  have 
an  undesirable  odor  and/or  be  toxic  to  bioaquatic 
life.  Therefore,  effluents  from  these  facilities  are 
not  suitable  for  direct  discharge.  Direct  recycle 
and  reuse  of  the  dirty  water  for  vehicle  washing  is 
not  feasible,  since  the  dirty  water  does  not  have 
adequate  cleaning  power.  However,  reusing  the 
effluent  for  the  original  application,  after  oil  and 
solids  have  been  removed,  is  not  only  practical  but 
also  meets  the  goal  of  resources  conservation.  Cati- 
onic  organic  polyelectrolytes  are  found  here  to  be 
effective  in  treating  the  oily  wastewater,  and  with 
pH  adjustment  and  alum  addition,  the  treatment 
efficiency  can  be  significantly  improved  to  well 
above  90%  removal.  The  polymer  dosage  can, 
however,  be  further  reduced  and  the  overall  re- 
moval efficiency  can  be  better  than  95%  if  the 
treated  wastewater  is  recycled  and  mixed  with  raw 
wastewater  at  the  ratio  of  1.5:1.  The  recycle  of 
treated  wastewater  will  result  in  both  polymer  and 
NaOH  savings.  Additional  biological  treatment 
will  be  necessary  to  ensure  that  the  effluent  quality 
is  suitable  for  direct  discharge.  (See  also  W88- 
00963)  (Lantz-PTT) 
W88-00964 


RELATING  THEORY  TO  PRACTICE  IN  THE 
DESIGN  OF  WATER  RECLAMATION  FACILI- 
TIES FOR  ENHANCED  OIL  RECOVERY 
STEAMFLOOD  FACILITIES, 

Brown  and  Root  Development,  Inc.,  Houston,  TX. 
R.  L.  Stephenson,  P.  E.  Cooke,  and  J.  C.  T.  Chen. 
IN:  Proceedings  of  the  39th  Industrial  Waste  Con- 
ference, May  8-10,  1984,  Purdue  University,  West 
Lafayette,  Indiana.  Butterworth  Publishers, 
Boston.  1985.  p  7-14,  5  fig,  1  tab,  6  ref. 

Descriptors:  'Water  reuse,  'Wastewater  treatment, 
•Reclaimed  water,  'Oil  recovery,  'Steamflood  fa- 
cilities, Suspended  solids,  Dissolved  solids,  Emul- 
sions, Sodium  chloride,  Water  treatment,  Filtra- 
tion, Oil,  Brine,  Water  softening. 

Oil  is  produced  either  by  primary  methods  or  by 
tertiary  methods.  Oil  production  by  primary  meth- 
ods utilizes  the  natural  pressure  that  exists  in  the 
reservoir.  Oil  production  rates  in  many  reservoirs 
may  be  increased  by  intermittent  injection  of  steam 
called  huff  and  puff,  or  by  continuous  injection  of 
steam  called  steam-drive  or  steamflood  into  the 
reservoir.  This  tertiary  oil  production  can  recover 
an  additional  30-70%  of  the  oil  in  place  in  reser- 
voirs amenable  to  steamflooding.  Because  of  exces- 
sive heat  loss,  present  technology  limits  steam- 
flooding  to  reservoirs  3000  feet  deep  or  less.  Steam 
generators  produce  steam  usually  in  the  range  of 
800-1500  psig  and  at  80%  quality  for  distribution 
and  injection  through  multiple  wells  into  the  oil 
reservoir.  This  produced  fluid  generally  contains 
high  total  dissolved  solids  (TDS)  and  will  contain 
oil  in  water  emulsions,  water  in  oil  (reverse)  emul- 
sions, free  oil,  and  may  contain  hydrogen  sulfide, 
suspended  solids  (SS),  and  other  undesirable  impu- 


rities. The  water  is  usually  very  hard  and  the  high 
TDS  constituents  are  primarily  sodium  chloride. 
Pointed  out  here  are  some  of  the  unique  aspects  of 
treating  and  recycling  produced  water  and  the 
areas  where  design  theory  works  well  and  where  it 
does  not.  Potentially  productive  research  subject* 
include:  oil  loading  rates  for  various  filter  media 
for  various  types  of  oils  at  various  temperature*, 
high  temperature  backwash  rates  for  oil  removal 
filters,  solids  loading  rates  for  high  temperature 
filters,  resin  selection  for  oil  field  produced  waters, 
optimum  brine  concentration  for  regenerating  zeo- 
lite softeners  softening  high  sodium  content  waters, 
and  methods  to  decrease  hardness  leakage  from 
produced  water  softeners.  (See  also  W88-O0963) 
(Lantz-PTT) 
W88-00965 


COST  EFFECTIVE  TREATMENTS  OF  OIL 
FIELD  PRODUCED  WASTEWATER  FOR  'WET 
STREAM'  GENERATION  -  A  CASE  HISTORY, 

Brown  and  Root  Development,  Inc.,  Houston,  TX. 
J.  C.  T.  Chen,  and  R.  L.  Stephenson. 
IN:  Proceedings  of  the  39th  Industrial  Waste  Con- 
ference, May  8-10,  1984,  Purdue  University,  West 
Lafayette,  Indiana.  Butterworth  Publishers, 
Boston.  1985.  p  15-21,  6  fig,  4  tab,  6  ref. 

Descriptors:  'Water  treatment,  'Oil  fields, 
•Wastewater  treatment,  'Case  studies,  Steamflood 
operations,  Cost-benefit  analysis,  Oil  recovery, 
Temperature,  Oxygen,  Costs. 

The  selection  of  water  sources  and  treatment  proc- 
esses for  a  12.5-mgd  plant  based  on  the  water 
quantity  and  quality  requirements  for  steamflood 
operations,  are  described.  Viable  treatment  alterna- 
tives are  presented  for  various  water  sources  in- 
cluding fresh  surface  water  and  oil  field  produced 
wastewater  (produced  water).  The  reuse  or  recy- 
cling of  the  oil  field  produced  water  is  determined, 
and  factors  which  favor  the  reuse  of  produced 
water  include:  higher  temperature  of  produced 
water,  lower  oxygen  content  in  the  produced 
water,  and  less  disposal  costs.  The  heat  value  ol 
the  offsite  and  onsite  areas'  produced  water  is  ii 
excess  of  $661.8  million  for  the  life  of  the  project 
when  compared  with  the  use  of  river  water.  Thi 
more  than  justifies  the  rejection  of  river  water  as  f 
source  of  water.  It  is  recommended  that  the  use  o 
offsite  area  produced  water  be  maximized.  Thi 
water  is  relatively  soft  and  has  a  substantial  hea 
value.  An  insulated  pipeline  is  required  to  transpor 
this  water  which  has  an  estimated  constructtoi 
cost  of  $10,860,000.  It  is  further  recommended  tha 
the  treatment  train  consist  of  oil  skimming  anc 
waste  pit,  flotation  unit  feed  pumps,  mechanics 
gas  flotation  units,  water  treatment  process  pumps 
sand-garnet  filters,  sodium  cycle  series  softeners 
surge  tank  and  feedwater  pumps.  It  is  further  rec 
ommended  that  zeolite  softeners  be  designed  fo 
both  on-site  and  off-site  areas'  produced  wata 
(See  also  W88-00963)  (Lantz-PTT) 
W88-00966 


NEW  APPLICATION  FOR  ULTRAFILTRA 
TION  WASTEWATER  TREATMENT  IN  THI 
INDUSTRIAL  ENVIRONMENT, 

Adolph  Coors  Co.,  Golden,  CO. 
P.  McTeer,  W.  Word,  and  K.  Lewandowski. 
IN-  Proceedings  of  the  39th  Industrial  Waste  Cot 
ference,  May  8-10,  1984,  Purdue  University,  Wei 
Lafayette,      Indiana.      Butterworth      Publisher 
Boston.  1985.  p  23-26,  2  fig. 

Descriptors:  'Wastewater  treatment,  "UltrafUtri 
tion,  'Industrial  wastewater,  'Filtration,  Air  floti 
tion,  Hydrogen  ion  concentration,  Temperaturi 

Coors  Container  Company,  a  division  of  Adolp 
Coors  Company,  is  the  largest  manufacturer  ( 
aluminum  cans  at  one  location  in  the  world.  It 
wastewater  treatment  system  that  has  been  use 
for  the  past  1 1  years  is  a  chemical  dissolved  a 
flotation  (D.A.F.)  system.  The  D.A.F.  emplo] 
both  a  cationic  and  an  anionic  polymer  for  separa 
ing  contaminants  from  the  wastewater.  A  inoi 
efficient  waste  treatment  system  was  sought.  Tl 
major  drawbacks  of  the  D.A.F.  system  are:  ( 
treatment  of  an  excessive  amount  of  water;  (2)  c 


50 


I  grease  levels  of  the  effluent  water  are  directly 
portional  to  the  influent  process  water,  and 
s  haveproven  that  although  the  D.A.F.  system 
0%  efficient,  a  high  value  of  oil  and  grease  in 
influent  will  push  the  effluent  out  of  the  specifi- 
on  range  of  less  than  50  mg/L;  (3)  cost  of  the 
ymer  chemicals;  (4)  cost  of  operation  and  main- 
ince  of  the  decantor  centrifuge;  and  (5)  cost  of 
Ige  hauling.  Testing  of  new  methods  narrowed 
m  to  ultrafiltration  treatments.  After  research- 
further  into  large  channel  ultrafiltration,  it  was 
ided  that  tubular  membranes  could  offer  the 
ibility  sought  while  meeting  the  effluent  plant 
:ifications  for  wastewater.  A  pilot  system  was 
ed    and    preliminary    testing    was    scheduled. 
ee  different  types  of  membranes  were  suggest- 
y  the  vendor,  and  a  test  was  designed  to  screen 
(1)  determination  of  an  economical  flux  rate 
e;  (2)  quality  of  permeate;  and  (3)  economics 
nembranes.    Final   tests   were   conducted   to 
uate:  (1)  pH;  (2)  temperature  of  process  water- 
Mncentration  of  process  tank;  and  (4)  bleed 
of  concentrate.  All  tests  were  encouraging  and 
is  felt  that  a  new  wastewater  treatment  system 
found.  (See  also  W88-00963)  (Lantz-PTT) 


CESS  CONTROLLER  FOR  TREATING 
TE  OILS  IN  AUTOMOTIVE  WASTE 
ATMENT  PLANTS, 

0  Chemical  Co.,  Oak  Brook,  IL. 
Srivatsa,  and  E.  C.  Zuerner. 

•roceedings  of  the  39th  Industrial  Waste  Con- 
ce,  May  8-10,  1984,  Purdue  University,  West 
r'ette,  Indiana.  Butterworth  Publishers, 
>n.  1985.  p  27-35,  12  fig,  3  tab,  2  ref. 

riptors:  'Wastewater  treatment,  *Oil  recov- 
•Industrial  wastewater,  'Process  control, 
r  quality  control,  Monitoring,  Oil  wastes,  Vis- 
'  monitoring,  Optimization,  Chemical  analy- 
conomic  aspects. 

1  cooking  processes  are  generally  implement- 
the  recovery  of  oil  from  waste  oil  scum. 

I  processes  consist  of  heating  the  waste  oil 
followed  by  addition  of  emulsion  breaking 
icals  to  produce  an  oil-water  resolution. 
:  oil  scums  are  water-in-oil  emulsions  generat- 
processes  utilizing  water,  oil,  cleaners,  etc.,  in 
achining  and  working  of  metals.  Automotive 
nes  comprise  the  major  source  for  waste  oil 

Other  sources  are  refineries,  steel-rolling 
canning  industries,  chemical  processing  and 
carbon  processing  industries.  A  revolution- 
l-hne  technique  optimizes  chemical  feed  and 
f  requirements  in  automotive  waste  oil  cook- 
-ase  histories  illustrate  the  success  of  this 
que  in  its  capacity  to  maximize  yields  and 
ve  process  economics.  This  technique,  vis- 

monitonng,  provides  a  twofold  advantage 
onventional  methods:  first,  as  a  valuable  tool 
ch  scale-up  for  batch  chemical  optimization 
fnodic  spot  checks,  and  second,  in  the  form 
in-line  process  controller  for  chemical  opti- 
on. In  either  case,  the  concept  has  proven  to 
erably  enhance  the  overall  economics  of  a 
cooking  process.  Future  work  consists  of 
ping  the  controller  as  a  support  package  for 
ent  processes  that  handle  waste  oil  scum, 
so  W88-00963)  (Lantz-PTT) 
0968 


WATER  QUALITY  MANAGEMENT  AND  PROTECTION-Field  5 
Waste  Treatment  Processes — Group  5D 


-SSPXU  **  SITlJ  SOLIDIFICATION/ 
1  i^J'l™10  PRODUCTION 
W- A  NOVEL  TECHNIQUE, 

CO,  Inc.,  Amarillo,  TX.a 
tf  usser,  and  R.  L.  Smith, 
aceedings  of  the  39th  Industrial  Waste  Con- 
|  May  8-10,  1984,  Purdue  University,  West 
ti«     1^,       Butterworth      Publishers, 
•  1985.  p  37-43,  4  fig,  3  tab. 

?tors.  •Solidification,  'Wastewater  treat- 
Oil  fields,  'Oklahoma,  'Fixation,  'Waste 

J,  Industrial  wastewater,  Oil  wastes 
fettling  basins,  Brines,  Sludge,  Kiln  dust, 

metals,  Leaching. 

',  a  major  oil  company  operating  in  Oklaho- 
atructed  a  skim  pit  to  be  used  for  water 


retention,  solids  settling,  and  oil  skimming.  The  pit 
was  originally  lined  with  a  synthetic  liner.  Over 
one  million  gallons  of  brine  water  from  55  wells 
flowed  through  this  pit  daily.  Since  this  was  an 
open  system,  the  pit  eventually  became  contami- 
nated with  leaves,  windblown  dust,  and  dirt  parti- 
cles. Drilling  fluids  and  muds  were  also  dumped 
into  the  pit.   In   1981,  a  decision  was  made  to 
change  from  an  open  pit  system  to  a  closed  tank 
system  because  of  production  problems  caused  bv 
contaminants.   All  of  the  oil  that  could  be  re- 
claimed was  skimmed  from  the  surface  of  the  pit 
and  sent  to  a  refinery.  All  that  remained  was  brine 
water  sandwiched  between  an  oily  sludge  on  the 
bottom  of  the  pit  and  an  encrusted  oil  layer  on  the 
surface.  The  objective  of  the  production  company 
was  to  close  the  pit  in  an  environmentally  accepta- 
ble and  cost  efficient  manner.  In  situ  solidification/ 
fixation  of  oil  field  skim  pit  sludge  may  often  be  a 
practical  and  environmentally  acceptable  disposal 
alternative.  The  incorporation  of  kiln  dust  into  the 
sludge  with  a  system  that  provides  suitable  mixing 
can  produce  a  compactable  material  with  adequate 
load  bearing  characteristics.  Laboratory  analysis  of 
the  sludge  after  solidification  showed  favorable 
physical  and  chemical  characteristics.  In  general 
leachability  of  the  heavy  metals  present  in  the 
sludge  was  reduced  by  solidification.  Significant 
reductions  were  recorded  in  the  leachability  of 
arsenic  and  barium  although  the  cadmium  content 
m     ™,™a™ate  did  "^ase  on  stabilization.  (See 
also  W88-00963)  (Lantz-PTT) 
W88-00969 


CHEMICAL  AND  BIOLOGICAL  TREATABIL- 
ITY OF  HIGH  WATER  CONTENT  FLUIDS 
USED  BY  FORD  MOTOR  COMPANY 

McNamee,  Porter  and  Seeley,  Ann  Arbor,  MI 
S>.  J.  Kang,  L.  B.  Pugh,  and  P.  Lawrence. 
IN:  Proceedings  of  the  39th  Industrial  Waste  Con- 
ference, May  8-10,  1984,  Purdue  University,  West 
Lafayette,  Indiana.  Butterworth  Publishers 
Boston.  1985.  p  45-55,  5  fig,  8  tab,  4  ref. 

Descriptors:  'Industrial  wastewater,  'Pretreatment 
of  wastewater,  'Wastewater  treatment,  'Chemical 
treatment,  'Biological  treatment,  'Ford  Motor 
Company,  Organic  compounds,  Chemical  oxygen 
demand,  Alcohols,  Glycols,  Fatty  acids,  Activated 
sludge. 

A.  chemical  pretreatment  study  was  conducted  to 
determine   the   impact   of  High   Water   Content 
Fluids  (HWCF's)  on  the  chemical  treatment  of 
wastewater  at  Ford  Motor  Company  plants  where 
these  fluids  are  presently  used  or  may  be  used  in 
the  future.  Twelve  HWCF's  were  studied  by  spik- 
ing each  HWCF  into  background  wastewater  and 
using  jar  tests,  and  each  HWCF  was  classified 
according  to  its  major  components.  Based  on  the 
jar  testing  and  subsequent  chemical  analyses,  the 
following  is  concluded:  (1)  Chemical  pretreatment 
using  the  Modified  Windsor  Process  was  the  most 
effective   treatment   scheme   for  both   the  back- 
ground wastewater  and  the  spiked  wastewater;  (2) 
The  highest  chemical  dosages  were  required  for 
treatment  of  the  fatty  acid  group;  (3)  The  HWCF's 
chosen  for  the  biological  treatability  study  based 
on  their  higher  residual  organic  strength  (COD) 
after  chemical  pretreatment  were  the  glycol   two 
alcohol  amines  and  one  fatty  acid;  (4)  The  mi'croe- 
mulsions  exhibited  the  lowest  residual  COD  con- 
centrations after  chemical  pretreatment;  (5)  Alco- 
hol amines  exhibited  a  higher  freon  extraction  con- 
centration  after  pretreatment;   and  (6)  The  zinc 
concentrations  in  the  treated  water  phase  were  not 
linear  with  HWCF  spikes.  Four  HWCF's  from  the 
group  of  12,  were  selected  for  the  biological  treat- 
ment study  based  on  their  residual  COD  in  re- 
sponse   to   chemical    pretreatment.    The   selected 
HWCF's  were  one  fatty  acid,  one  glycol,  and  two 
alcohol-amine  condensates.  The  findings  of  these 
studies    are    summarized.    (See    also    W88-00963) 
(Lantz-PTT)  ' 

W88-00970 


E.  L.  Stover,  G.  Gomathinayagam,  and  R. 
Gonzalez. 
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Descriptors:  'Methane,  'Anaerobic  digestion, 
•Wastewater  treatment,  'Fuel,  'Stillage,  'Ethanol, 
'Energy,  Industrial  wastewater,  Fermentation' 
Costs. 

In  recent  years  fermentation  of  ethanol  from  agri- 
cultural feed  stocks,  such  as  corn  and  milo,  has 
been  demonstrated  to  be  a  promising  energy  alter- 
native for  the  United  States.  Gasohol,  a  blend  of 
10%  anhydrous  ethanol  and  90%  unleaded  gaso- 
line, has  been  shown  to  be  compatible  with  100% 
unleaded  gasoline  and  has  received  widespread 
public  acceptance.  However,  there  are  two  very 
senous   problems   of  this   industry   which   center 
around  the  energy  consumption  requirements  to 
produce  the  alcohol  and  the  production  of  high- 
temperature,    high-strength,    acidic    wastewaters 
called   thin   stillage.   Heat  energy   is   required   at 
every  stage  of  the  production  process  including 
gram  drying,  cooking,  saccharification,  fermenta- 
tion, and  distillation.   Unless  careful  design  and 
operation  constraints  are  imposed,  the  energy  con- 
sumption per  gallon  of  alcohol  produced  can  be 
greater  than  the  energy  available  from  one  gallon 
ot  alcohol.  Thus,  the  total  energy  balance  around 
the  production  plant  becomes  a  critical  factor,  and 
innovative  improvements  to  reduce  the  total  proc- 
ess energy  demands  are  needed.  Ethanol  produc- 
tion by  fermentation   also  requires  considerable 
quantities  of  water  with  substantial  amounts  ending 
up  in  the  thin  stillage  as  wastewater.  Although  a 
portion  of  this  water  can  be  recycled,  complete 
reuse  is  generally  not  possible  due  to  the  build-up 
of  salts  and  toxic  by-products  of  the  fermentation 
reactions.  These  high  strength  wastewaters  can  be 
treated  biologically  to  high  treatment  efficiencies 
in  both  aerobic  and  anaerobic  systems.  The  anaero- 
bic systems  offer  the  advantage  of  methane  gas 
production  which  can  be  used  as  a  fuel  source  back 
in  the  alcohol  production  process.  (See  also  W88- 
00963)  (Lantz-PTT) 
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USE  OF  METHANE  GAS  FROM  ANAEROBIC 
TREATMENT  OF  STILLAGE  FOR  FUEL  AL- 
COHOL PRODUCTION, 

Oklahoma  State  Univ.,  Stillwater.  School  of  Civil 
Engineering. 


PILOT-SCALE  ANAEROBIC  TREATMENT  OF 
CORN  WET  MILLING  WASTEWATER, 

ADI  Ltd.,  Fredericton  (New  Brunswick).' 
R.  C.  Landine,  G.  J.  Brown,  and  A.  A.  Cocci. 
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Descriptors:  'Pilot  plants,  'Wastewater  treatment, 
Anaerobic  digestion,  'Corn  mill  wastewater  In- 
dustrial wastewater,  Bulk  volume  fermentors  Fer- 
mentation, Energy,  Simulation  analysis,  Costs, 
Chemical  oxygen  demand,  Suspended  solids,  Bio- 
logical oxygen  demand. 

In  mid-1983,  ADI  International  Inc.  was  commis- 
sioned by  a  corn  wet  milling  plant  in  North  Cen- 
tral, USA  to  carry  out  a  six-month  anaerobic  treat- 
ability pilot-scale  study.  The  anaerobic  technology 
chosen  for  the  pilot  study  was  the  ADI-BVF  (bulk 
volume  fermenter),  which  is  a  low-rate  process 
rhis  choice  was  based  upon  wastewater  character- 
istics, site  considerations,  and  the  many  possible 
advantages  that  this  technology  held,  including- 
ability  to  absorb  shock  loads,  economical  construc- 
tion and  operation,  reliable  wastewater  treatment 
digestion  of  waste  solids,  energy  recovery  through 
biogas  recovery,  and  simplicity  of  operation.  The 
primary  objective  of  the  pilot  study  was  to  verify 
treatability  of  this  waste  and  simulate  full-scale 
operation  so  that  full-scale  design  parameters  and 
costs  could  be  established.  A  secondary  objective 
ot  the  study  was  to  provide  existing  operators  with 
operating  experience  for  this  type  of  treatment 
Results  of  the  pilot  operation  illustrate  that  the 
low-rate  BVF  process  is  well  suited  for  anaerobic 
treatment  of  this  corn  wet  milling  wastewater  even 
c f"  "  contains  1-000  mg/L  of  sulfates  with  peaks 
of  1  500  mg/L.  COD,  BOD  and  SS  removals  were 
excellent  at  both  7  and  5  day  hydraulic  retention 
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times.  During  the  pilot  study,  approximately  0.31 
cu  m  of  methane  was  collected  for  every  kilogram 
of  COD  removed  (or  5.0  cu  ft/lb  COD  removed). 
The  particulate  matter  digested  very  well  with 
92%  digestion  of  volatile  suspended  solids  occur- 
ring over  the  197-day  study  period.  (See  also  W88- 
00963)  (Lantz-PTT) 
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EFFECTS  OF  AMMONIA  NITROGEN  ON  THE 
ANAEROBIC  DIGESTION  OF  POULTRY 
MANURE,  ,  _.  .,       .  _ 

Wisconsin  Univ.-Madison.  Dept.  of  Civil  and  En- 
vironmental Engineering. 

L.  E.  Ripley,  N.  M.  Kmet,  W.  C.  Boyle,  and  J.  C. 
Converse.  . 

IN-  Proceedings  of  the  39th  Industrial  Waste  Con- 
ference, May  8-10,  1984,  Purdue  University,  West 
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Descriptors:  'Ammonia,  *Nitrogen  compounds, 
•Anaerobic  digestion,  *  Poultry,  *Manure,  *  Waste 
treatment,  Methane  bacteria,  Hydraulic  retention 
time,  Alkalinity,  Biological  treatment. 

The  anaerobic  digestion  process  is  often  upset  by 
inhibitory  or  toxic  substances  such  as  ammonia. 
Successful  digestion  of  wastes  rich  in  organic  or 
ammonia  nitrogen  requires  identification  of  thresh- 
old ammonia  concentrations  at  which  methano- 
genic  bacteria  begin  to  suffer.  Previous  studies  of 
poultry  manure,  successfully  operated  bench-scale 
digesters  at  ammonia  concentrations  as  high  as 
3150  mg  N/L  with  a  130  mg/L  free  ammonia 
concentration.  Studies  have  described  a  full-scale 
poultry  manure  digester  operating  with  ammonia 
concentrations  of  6200-8000  mg  N/L  and  resulting 
free  ammonia  concentrations  of  260-340  mg/L.  It 
was  unclear  to  what  extent  the  digester's  methane 
production  rate  was  limited  by  the  high  ammonia 
concentrations.  In  this  study,  poultry  manure  di- 
gesters receiving  4.0%  volatile  solids  (VS)  feed, 
with  20-day  and  30-day  hydraulic  retention  times 
(HRTs),  experienced  no  methanogen  inhibition  at 
elevated  ammonia  concentrations  of  4000  mg  N/L 
(free  ammonia  less  than  200  mg  N/L).   At  an 
ammonia  concentration  of  6280  mg  N/L  (free  am- 
monia =  345  mg  N/L),  the  30-day  HRT  digester 
demonstrated  a  statistically  significant  drop  in  the 
methane/feed  ratio.  The  20-day  HRT  digester,  at 
an  ammonia  concentration  of  6500  mg  N/L  (free 
ammonia  =  328  mg  N/L)  demonstrated  a  decrease 
in  volatile  solids  destruction  and  a  sharp  increase  in 
volatile  acids,  but  its  methane/feed  ratio  did  not 
decrease  significantly.  While  this  study  does  not 
predict  inhibitory  ammonia  concentrations  for  di- 
gestion of  wastes  other  than  poultry  manure,  it 
should  be  noted  that  there  is  not  an  absolute  meth- 
anogen threshold  in  the  150-300  mg  N/L  range  as 
is  often  suggested.  Careful  start-up  and  an  acclima- 
tion period  of  several  months  is  necessary   for 
successful  operation  of  a  poultry  manure  digester. 
Intermediate  alkalinity,  from  pH  5.75  to  pH  4.3, 
proved  to  be  a  useful  monitoring  parameter.  (See 
also  W88-00963)  (Lantz-PTT) 
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NICKEL  REMOVAL  FROM  SYNTHETIC  AND 
ACTUAL  NICKEL  PLATING  WASTEWATER 
USING  SULFIDE  AND  CARBONATE  FOR 
PRECIPITATION  AND  COPRECIPITATION, 

Auburn  Univ.,  AL.  Dept.  of  Civil  Engineering. 
S.  McAnally,  L.  Benefield,  and  R.  B.  Reed. 
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Descriptors:  *Wastewater  treatment,  'Nickel, 
•Sulfides,  •Carbonates,  •Chemical  precipitation, 
•Metal-finishing  wastes,  'Chemical  treatment, 
•Model  studies,  Industrial  wastewater.  Hydrogen 
ion  concentration,  Multiple  regression  analysis, 
Mathematics  models. 

This  study  is  an  extension  of  an  earlier  study  which 
was  conducted  to  determine  an  efficient,  economi- 
cal approach  for  treating  an  industrial  wastewater 
with  a  high  nickel  concentration.  The  previous 
study  was  an  investigation  of  the  effect  of  pH,  total 


carbonate,  and  total  sulfide  content  on  the  nickel 
precipitation-coprecipitation  reactions  of  synthetic 
wastewater.  Results  here  indicate  that  the  most 
efficient  nickel  removal  by  hydroxide  precipitation 
for  the  actual  wastewater  occurred  at  pH  10.  The 
multiple  regression  analysis  for  the  synthetic  and 
actual  wastewater  systems  produced  equations  that 
predicted  the  relative  response  of  the  true  data 
points  quite  accurately.  The  mathematical  models 
for  the  synthetic  wastewater  (produced  by  use  of 
data  from  pH*s  9  and  10)  for  the  residual  total  and 
soluble  nickel  concentrations  differed  significantly 
from  the  corresponding  models  of  the  actual 
wastewater.  This  difference  was  attributed  to:  (1) 
High  iron  concentration  in  the  actual  wastewater 
which  was  not  present  in  the  synthetic  wastewater; 
(2)  Different  ranges  of  the  total  carbonate:nickel 
weight  ratios  for  the  actual  wastewater  (0.0  to  2.0) 
and  the  synthetic  wastewater  (0.0  to  20.0);  and  (3) 
Variation  of  the  initial  nickel  concentrations  in  the 
actual  wastewater  due  to  dilution  during  sodium 
sulfide  addition.  The  economic  analysis  indicated 
that  maximum  removal  would  occur  at  pH  11  with 
a  carbonate  concentration  of  100  mg/L  as  CaC03 
and  no  sulfide  addition.  This  conclusion  is  based  on 
extrapolated  results  from  the  synthetic  wastewater 
system.  Treatment  at  pH  10  with  a  carbonate  con- 
centration of  1 10  mg/L  as  CaC03  and  no  sulfide 
addition  was  also  found  to  be  an  effective  treat- 
ment. (See  also  W88-00963)  (Lantz-PTT) 
W88-O0974 

EFFECTS  OF  PH  AND  PROPORTIONING  OF 
FERROUS  AND  SULFIDE  REDUCTION 
CHEMICALS  ON  ELECTROPLATING  WASTE 
TREATMENT  SLUDGE  PRODUCTION, 

Air  Force  Engineering  and  Services  Center,  Tyn- 
dall  AFB,  FL. 
J.  R.  Aldrich. 
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Descriptors:  'Hydrogen  ion  concentration, 
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In  general,  electroplating  wastewaters  bearing 
heavy  metals  such  as  copper,  cadmium,  nickel,  and 
chromium  are  relatively  easy  to  treat  in  chemical 
precipitation  systems.  While  most  chemical  treat- 
ments work  well  from  the  standpoint  of  effluent 
quality,  the  quantity  of  sludge  produced  by  the 
different  processes  can  vary  dramatically.  To  ad- 
dress this  problem,  an  Air  Force  research  program 
was  initiated  to  investigate  the  sludge  volumes 
produced  by  the  more  common  reduction  chemi- 
cals. Even  though  Air  Force  treatment  plants  must 
treat  mixed-metal  wastes,  chromium  was  singled 
out  for  this  study  because  it  alone  requires  both 
reduction  and  hydroxide  precipitation.  This  study 
found  that  the  300%  increase  in  the  reduction 
capability  of  sulfide  with  the  10-%.  Reaction  has 
an  even  greater  impact  on  the  sludge  volume.  A 
75%  reduction  in  sludge  (from  8.1  mg/mg  to  2.0 
mg/mg)  was  measured  in  the  10-%  Reaction  com- 
pared to  'standard'  acidic  treatment  using  only 
ferrous  sulfate.  In  addition  to  the  related  reduced 
sludge  disposal  costs,  further  savings  can  be  real- 
ized in  this  new  method  by  the  elimination  of 
chemicals  to  reduce  the  influent  pH  to  acidic  levels 
for  reduction,  then  raise  the  pH  to  alkaline  levels 
for  precipitation.  At  all  pH  levels  investigated, 
good  results  in  both  reaction  rate  and  floe  forma- 
tion were  observed.  It  is  very  possible  that  pH 
adjustment  could  be  limited  to  only  standby  alka- 
line addition.  The  only  critical  factor  in  the  10-% 
Reaction  is  the  reduction  of  chromium  to  the  triva- 
lent  state.  Hence,  control  of  a  treatment  system 
could  be  easily  accomplished  colorimetncally  with 
a  feedback  system  using  the  standard  diphenolcar- 
bazide  (DPC)  reaction.  Preliminary  work  has 
shown  that  the  color  formation  can  be  driven 
quickly  by  using  sulfuric  acid  and  an  overdose  of 
DPC  Because  it  is  an  alkaline  reaction,  once  the 
chromium  is  reduced,  all  the  heavy  metals 
common  to  the  plating  waste  streams  will  precipi- 
tate. Cadmium,  which  has  a  relatively  high  solubil- 
ity at  pH  8.0  would  be  precipitated  as  a  sulfide. 


Simplicity  and  efficiency  make  the  10-%  Reactiot 
a  very  viable  alternative  to  standard  treatmeni 
technologies.  (See  also  W88-O0963)  (Lantz-PTT 
W88-00975 

FIXATION  OF  ELECTROPLATING  WASTI 
SLUDGES, 

Missouri  Univ.,  Columbia.  Dept.  of  Civil  Engi 

neering. 

H.  Johnnesmeyer,  and  M.  Ghosh. 
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Descriptors:  'Fixation,  'Waste  treatment,  *Sludg< 
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Land  disposal  is  considered  by  many  to  be  ti 

most  objectionable  method  of  hazardous  waste  di 

posal.  Consequently,  many  industries  have  tume 

to  treatment  techniques  that  reduce  the  toxicity  < 

the  solid  wastes  prior  to  burial.  These  technique 

referred  to  as  solidification/stabilization  (fixatioi 

processes,  are  used  to  treat  industrial  sludges  tb 

contain  hazardous  constituents  to  prevent  dissoli 

tion  or  loss  of  toxic  material  into  the  environmeii 

The  objective  of  this  study  was  to  investigate  tl 

effectiveness  of  two  fixation  techniques,  name 

silicate-cement  fixation  (Method  A)  and  fly  as: 

lime   fixation   (Method   B),   on  an  electroplate 

waste  sludge.  These  two  fixation  techniques,  win 

applied  to  an  electroplating  wastewater  sludg 

were  capable  of  reducing  the  leaching  of  chron 

urn  and  cadmium  from  the  treated  product.  Tl 

pH  of  the  solidified  product  is  not  an  importa 

factor  in  determining  how  effective  the  method 

at  immobilizing  chromium  and  cadmium.  The  ele 

troplating  (EP)  solution  pH  for  method  A  w 

lower  than  method  B,  but  method  A  releas 

lower  concentrations  of  Cr  and  Cd  than  method 

The  EP  test  is  more  conservative  than  the  colui 

leach  test  since  it  produced  samples  with  higher  I 

and  Cd  concentration.  Land  disposal  of  mater 

treated  by  these  methods  should  be  segregat 

from  acid  conditions  like  those  found  in  typii 

sanitary  landfills.  Method  A  was  much  more  eff< 

tive  than  method  b  in  immobilizing  Cr  and  ( 

during  the  EP  and  column  leach  tests.  Both  mei 

ods  showed  a  loss  of  Cr  and  Cd  over  the  period 

the  study.  However,  method  A  released  consul 

ably  lower  amounts  than  method  B.  The  silic 

content  in  the  mixture  influences  the  fixation  qui 

ties  of  both  methods.  The  larger  the  silicate  a 

tent,  the  more  effective  the  method  was  at  immc 

lizing  Cr  and  Cd.  (See  also  W88-00963)  (Lan 

PTT) 
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TREATABILITY  OF  DIVERSE  WAS 
STREAMS  IN  THE  PACT  ACTTVAT 
CARBON-BIOLOGICAL  PROCESS, 

Du  Pont  de  Nemours  (E.I.)  and  Co.,  Deepwai 

NJ.  Chambers  Works. 

R  W.  Soderberg,  and  R.  E.  Bockrath. 
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Descriptors:  'Wastewater  treatment,  'Active 
carbon,  'Biological  treatment,  'Chemical  was 
'Organic  compounds,  Wastewater  facilities,  1 
mass,  Biological  oxygen  demand,  Color. 

DuPont  operates  a  large  diversified  organic  ch( 
cals  manufacturing  plant  (Chambers  Works) 
Deepwater  Point  in  southern  New  Jersey.  Mi 
product  groups  at  this  facility  are  nitrated,  cluo 
ated  and/or  aminated  derivatives  of  benzei 
chemicals,  aliphatic  surfactants,  Freon  fluoro 
bons,  elastomers,  and  petroleum  additives.  A  H 
wastewater  treatment  plant  handles  aqueous  wt 
not  only  from  on-plant  processes,  but  also  t 
other  DuPont  plants  and  from  outside  custotr 
Test  procedures  used  in  screening  new  aqui 
waste  candidates  consist  of  screening  tests  10, 
candidates   and    more    intensive    tests   tor  v 
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*e  organic  content  would  be  a  significant  frac- 
of  the  total  organic  load  to  the  treatment 
it.  The  screening  tests  include  tests  for  specific 
ipounds  which  are  toxic  to  either  humans  or 
nass  and  an  endogenous  biochemical  oxygen 
ike  test  which  determines  whether  the  candi- 
inhibits    biomass    respiratory    activity.    The 
e     intensive     tests     utilize     Eckenfelder-type 
:h-top  aerators.   The  waste  candidate,   either 
rately  or  along  with  regular  plant  wastewater, 
d  to  the  aerator  and  removal  of  parameters 
iding    BOD,    dissolved   organic   carbon,    and 
r  is  monitored.  Depending  on  information  re- 
^d,  the  feed  can  be  continuous  over  as  much  as 
raj  months  or  can  be  in  the  form  of  brief 
es'  in  order  to  determine  transient  changes  in 
neter    concentration    in    the    effluent.    The 
nbers  Works  wastewater  treatment  plant  is 
idle  because  it  can  handle  both  acid  and  alka- 
wastes  and  can  treat  organics  of  varying  bio- 
idability  with  the  combined  biological-activat- 
irbon  secondary  treatment.  These  attributes, 
her  with  its  relatively  large  capacity,  allow  it 
ndle  most  aqueous  chemical  waste  candidates 
ilso  W88-00963)  (Lantz-PTT) 
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i  Research  and  Engineering  Co.,  Florham 

NJ. 

Powell,  and  F.  L.  Robertaccio. 

oceedings  of  the  39th  Industrial  Waste  Con- 

e,  May  8-10,  1984,  Purdue  University,  West 

ate,      Indiana.      Butterworth      Publishers 

i.  1985.  p  139-145,  9  fig,  2  tab. 

ptors:  'Wastewater  treatment,  *EXXON 
trial  wastewater,  'Waste  disposal,  Sludge' 
ted  sludge,  Chlorination,  Waste  storage' 
7  wastewater,  Discharge  capacity. 

:   1983,   Exxon   Research  and   Engineering 
ed  its  Headquarters  and  Corporate  Research 
5  to   Clinton   Township,   New  Jersey    in 
iunterdon  County  about  50  miles  west  of 
ork  City.  The  800  laboratory  and  pilot  plant 
hers  at  Exxon's  Clinton  site  carry  out  ever- 
ig  activities  as  diverse  as  catalysis,  bios- 
,  metallurgy  and  laser  science.  This  paper 
s  an  overview  of  the  water  conservation 
astewater   treatment   practices   at   the   site 
serve  to  bridge  the  gap  between  the  highly 
I  wastewaters  and  the  sensitive  environmen- 
aands.   In  particular,   the   paper  describes 
ive  faculties  to  treat  two  waste  streams 
y  and  laboratory)  to  meet  wastewater  dis- 
requirements  for  a  small  trout  maintenance 
and/or  to  be  suitable  for  use  as  spray  irriga- 
iter.  Treatment  and  disposal  for  sanitary 
ater  include   flow  equalization,   extended 
i   activated    sludge,    chlorination,    storage 
ay  irrigation.  Approximately  90  days  stor- 
provided  in  lined  lagoons  for  the  treated 
wastewater  to  allow  for  days  when  spray 
ii  cannot  be  practiced  because  of  frozen  or 
>und    Approximately   30  days  storage   is 
a  in  lined  lagoons  for  the  treated  laborato- 
:water  to  allow  for  days  when  the  receiv- 
am  now  is  too  low  and  spray  irrigation 
Je  practiced.  The  sludge  handling  and  dis- 
«em  is  also  illustrated.  Aerobically  digest- 
te    sanitary    sludge,    thickened    chemical 
the  thickened  PACT  sludge  are  all  dewa- 
i-site  ui  a  single  gravity  belt  filter  press. 
[Us  and  non-hazardous  sludges  are  stored 
£  for  contracted  offsite  disposal.  (See  also 
•63)  (Lantz-PTT) 
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Stauffer  Chemical   Co.,   Westport,   CT.   Sulfuric 
rroducts  Div. 

W8r8-00980y  bibliograPmc  entrv  see  F'eld  5E. 


™S^,A^EWATER  MANAGEMENT  FOR  A 
CLUSTER  OF  TANNERIES  AT  KANPUR 

Indian  Inst    of  Tech.,  Bombay.  Centre  for  Envi- 
ronmental Science  and  Engineering 
P.  V.  Cheda,  U.  V.  Mandlekar,  B.  K.  Handa,  and 
r.  Knanna. 

IN:  Proceedings  of  the  39th  Industrial  Waste  Con- 
ference, May  8-10,  1984,  Purdue  University,  West 
Lafayette,  Indiana.  Butterworth  Publishers 
Boston.  1985.  p  151-162,  1 1  fig,  8  tab,  6  ref. 

Descriptors:  'Wastewater  treatment,  *Kanpur 
India,  'Tannery  wastes,  'Wastewater  manage- 
ment, 'Ganges  River,  Chromium,  Biological 
oxygen  demand,  Hydrogen  ion  concentration,  Sus- 
pended solids,  Costs,  Economic  aspects,  Manage- 
ment planning. 

The  tannery  complex  at  Kanpur  consists  of  42 
vegetable  tanneries  and  9  each  of  chrome  and 
mixed  tanneries  producing  125  tons  of  leather  and 
5.2  million  L  of  wastewater/day,  with  high  sus- 
pended solids,  high  BOD,  variable  pH  and  high 
concentrations  of  tanning  and  chromium.  The  un- 
treated and  partially  treated  wastewater  presently 
Hows  into  the  Ganges  creating  obnoxious  condi- 
tions in  the  holy  river.  The  management  scheme 
mcludes  appropriate  cost-effective  pretreatment  ar- 
rangements to  preclude  conditions  leading  to  the 
formation  of  lime  mortar  in  the  conveyance 
system,  optimal  design  of  wastewater  treatment 
system  incorporating  a  carrousel  oxidation  ditch 
Also  included  in  the  management  scheme  is  the 
design  of  a  chromium  recovery  system.  This  paper 
also  presents  detailed  analysis  along  with  the 
guidelines  for  the  apportionment  of  annual  finan- 
cial burden  to  contributing  tanneries  based  on  'Pol- 
luter-pays' principle.  (See  also  W88-00963)  (Lantz- 

W88-00981 


have  shown  great  improvements  in  the  mass  trans- 
fer coefficient.  Further  work  on  effluent  treatment 
is  needed  to  investigate  the  use  of  'cartridges'  of 
such  discs  ratherthan  a  single  disc.  (See  also  W88- 
00963)  (Lantz-PTT) 
W88-00982 


S'SASFlS!ZATION      °F      WASTC 


?,?J?N£LYSIS  OF  WASTEWATERS  USING  A 
SPINNING  DISC  REACTOR, 

Newcastle  upon  Tyne  Univ.  (England).  Dept.  of 
Civil  Engineering. 

G  K  Anderson,  C.  B.  Saw,  and  C.  R.  Howarth. 
IN:  Proceedings  of  the  39th  Industrial  Waste  Con- 
ference, May  8-10,  1984,  Purdue  University,  West 
Lafayette,      Indiana.      Butterworth      Publishers, 
Boston.  1985.  p  163-172,  11  fig,  18  ref. 

Descriptors:  'Ozonolysis,  'Wastewater  treatment 
Spinning  disc  reactors,  'Ozonation,  Tertiary 
wastewater  treatment,  Ozone,  Biodegradation  Bi- 
ological oxygen  demand,  Chemical  oxygen 
demand,  Organic  carbon,  Color,  Turbidity,  Sus- 
pended solids. 

If  discharge  standards  are  outside  the  capability  of 
conventional  secondary  treatment  processes,  then 
the  secondary  effluents  will  have  to  be  subjected  to 
tertiary  treatment.'  Many  techniques  have  been 
developed  for  the  treatment  of  secondary  effluent 
e.g.,  rnicrostraining,  rapid  gravity  sand  filtration' 
lagoorung,  carbon  adsorption,  ion  exchange  and 
reverse  osmosis.  The  inclusion  of  ozonation  in  this 
list  has  only  been  considered  in  recent  years  but  is 
becoming     more     widespread,     particularly     in 
Europe,  USA,  Russia,  and  Japan.  The  use  of  ozone 
as  a  tertiary  treatment  process  for  wastewater  re- 
sults in  mcreased  biodegradability  and  a  reduction 
of  BOD,  COD,  TOC,  color,  turbidity,  and  sus- 
pended   solids.    Disinfection    of   the    wastewater 
occurs  simultaneously.  It  was  found  that  ozone  in 
conjunction  with  this  equipment  was  particularly 
useful  for  tertiary  treatment.  A  conceptual  model 
for  the  oxidation  of  effluent  using  the  spinning  disc 
reactor  has  been  postulated.  In  the  spinning  disc 
contactor,  every  element  of  liquid  can  be  brought 
into  contact  with  the  gaseous  phase  for  particle 
oxidation  or  disinfection  and  simultaneous  liquid 
phase  reactions  occur.  Hence,  the  reactor  is  condu- 
cive for  promoting  a  'direct  reaction'  of  molecular 
ozone,  or  a  'free  radical'  type  reaction.  At  present, 
hydrodynamic  studies  with  non-reactive  gases  ear- 
ned out  on  grooved  discs  and  perforated  discs 


5^£J?fENT     OF     COAL     LIQUEFACTION 

%^'S8<££ENaANca> ACnvA™> 

Louisville  Univ.,  KY.  Dept.  of  Chemical  and  Envi- 
ronmental Engineering. 
K.-C.  Tsai,  and  C.  M.  Folsom. 
IN:  Proceedings  of  the  39th  Industrial  Waste  Con- 
ference, May  8-10,  1984,  Purdue  University,  West 
Lafayette,      Indiana.      Butterworth      Publishers 
Boston.    1985.   p    173-185,    12  fig,   3   tab,    10  ref 

Descriptors:  'Wastewater  treatment,  'Liquefac- 
tion, 'Activated  sludge,  'Powdered  activated 
carbon,  Organic  carbon,  Color,  Nitrification,  Coal 
Ammoma,  Biological  oxygen  demand,  Chemical 
oxygen  demand,  Nitrogen. 

The  addition  of  powdered  activated  carbon  (PAC) 
in  activated  sludge  process,  called  PAC-enhanced 
activated  sludge  or  PACT  process,  has  been  re- 
ported by  many  researchers  to  have  several  advan- 
tages over  ordmary  activated  sludge  without  PAC 
addition.  Notably  among  them  are  improved  or- 
ganics removal,  better  ability  to  handle  toxic  and 
shock  loadings,  higher  color  removal,  more  odor 
reduction,  reduced  foaming  and  provision  of  extra 
oxygen  reservoir  under  anoxic  conditions.  A  high 
degree  of  nitrification  was  evident  for  both  PAC- 
enhanced  and  non-PAC  reactors.  The  addition  of 
PAC  to  the  activated  sludge  reactor  treating  coal 
liquefaction  (H-Coal)  wastewater  had  little  or  no 
effect  on  the  removal  of  ammonia  nitrogen  due 
primarily  to  a  high  proportion  of  non-adsorbable 
nitrogenous  materials  in  the  influent  feed.  Excel- 
oonoo«    d/-  r^moval  was  achieved  as  more  than 
u  ♦?.  ?A°i  mfJuent  sulfide  were  removed  through 
both  PAC-enhanced  and  non-PAC  units.  Results 
ot  batch  air  stripping  tests  confirmed  that  the  pri- 
mary mechanism  for  sulfide  removal  in  the  reactor 
was  physical  stripping  rather  than  biological  oxida- 
tion The  PAC-enhanced  unit  generally  had  better 
,     Rr£m0val  than  the  non-PAC  unit.  But,  similar 
to  COD  removal,  the  difference  was  not  great 
enough  to  warrant  the  addition  of  PAC.  Phenol 
removal  in  both  reactors  was  high  at  99  9%  or 
higher.  There  is  essentially  no  difference  in  phenol 
removal  between   PAC  and  non-PAC  reactors, 
the  PAC-enhanced  unit  produced  a  sludge  with 
higher  zone  settling  velocity  and  lower  sludge 
volume  index  as  compared  with  non-PAC  unit 
Biological  activity  in  the  PAC-enhanced  reactor 
was  also  higher  as  evidenced  by  the  higher  oxygen 
uptake  rates.  This  was  particularly  true  during  the 

^"g     SS5   loadme  run.   (See  also   W88-00963) 
(Lantz-PTT) 

W88-O0983 


CHEMISTRY   OF   LEACHATES   FROM   RAW 
AND  STABILIZED  COAL  FIRED  WASTES, 

Northwestern  Univ.,  Evanston,  IL.  Dept  of  Civil 
Engineering. 

L.  D.  Tickanen,  and  J.  A.  FitzPatrick. 
IN:  Proceedings  of  the  39th  Industrial  Waste  Con- 
ference, May  8-10,  1984,  Purdue  University,  West 
Lafayette       Indiana.      Butterworth      Publishers, 
Boston.    1985.   p    187-199,    10  fig,   5   tab,   22  ref 

Descriptors:  'Wastewater  treatment,  'Leachates, 
Coal,  'Model  studies,  Industrial  wastes,  Heavy 
metals  Computer  programs,  Chemical  treatment, 
iJesulfunzation,  Hydrogen  ion  concentration,  Sul- 
fites, Barium,  Silver,  Cadmium,  Nickel,  Copper 
Chromium,  Arsenic. 

The  computer  code  MINEQL  was  used  as  a  pre- 
cipitation/complexation  model  to  predict  the  solu- 
tion chemistry  of  leachates  from  various  extrac- 
tions of  flue  gas  desulfurization  (FGD)  sludge  and 
fly  ash  with  fair  to  good  accuracy.  Model  discrep- 
ancies seem  in  most  cases  to  involve  thermody- 
namic data  deficiencies  for  ash  mineral  chemistry 
or  neglect  of  adsorption  phenomena.  Uncertain 
behavior  of  reduced  species  may  be  additional 
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causes   for   deviations.    The   extraction   pH    was 
varied  from  3  for  acetic  acid  extractions  to   12 
deionized  waster  extractions.  Acid  extractions  con- 
tained up  to  1000  times  the  metals  concentrations 
noted  for  water  extracts.  However,  none  of  the 
EPA  extraction  metals  demonstrated  characteris- 
tics of  electroplating  (EP)  toxicity  (concentration 
100  times  drinking  water  standard)  in  any  of  the 
leachates  studied.  Model  predictions  indicate  that 
the  same  should  hold  for  intermediate  values  of  pH 
(4-11)   as    well.    Forced   oxidation    of  sulfite    in 
sludges  to  sulfate  should  decrease  solubilities  of 
barium  and  silver.  Barium,  although  considered  to 
be  one  of  the  least  hazardous  of  heavy  metals, 
would  be  precipitated  as  BaS04.  Similarly,  oxida- 
tion of  sulfite  to  sulfate  should  remove  S03(2-)  as  a 
complexing  agent  for  silver  allowing  precipitation 
of  AgCl  to  occur.  Cadmium,  Ni,  Cu,  Cr,  and  As 
are  thought  to  be  removed  by  adsorption  and,  in 
some  cases,  a  combination  of  adsorption  and  chem- 
ical reduction.  Work  is  needed  to  more  clearly 
define  the  redox  environment  in  systems  where  the 
redox  intensity  is  defined  by  the  sulfate/sulfite 
couple.   Sulfate  and  sulfite  determinations  along 
with  pH  measurements  and  determinations  of  trace 
metal  valence  states  could  provide  useful  informa- 
tion. Such  an  approach  could  be  adapted  to  study 
other  systems  where  a  predominate  redox  couple 
may  determine  system  redox  intensity.  The  effec- 
tiveness of  metals  removal  by  ash  and  ash/scrubber 
sludge  mixtures  further  points  to  their  potential 
utility  in  the  fixation  of  liquid  aqueous  wastes.  (See 
also  W88-00963)  (Lantz-PTT) 
W88-00984 


TREATMENT  OF  ACID  MINE  WATER  DIS- 
CHARGING INTO  THE  TAR  CREEK  WATER- 
SHED, ,  ,_  ., 
Oklahoma  State  Univ.,  Stillwater.  School  of  Civil 
Engineering. 

M.  H.  Bates,  J.  N.  Veenstra,  J.  Barber,  R.  Bernard, 
and  J.  Karleskint. 

IN:  Proceedings  of  the  39th  Industrial  Waste  Con- 
ference, May  8-10,  1984,  Purdue  University,  West 
Lafayette,  Indiana.  Butterworth  Publishers, 
Boston.  1985.  p  201-213,  22  fig,  7  tab,  5  ref. 

Descriptors:  *Water  pollution  treatment,  *Acid 
mine  drainage,  'Heavy  metals,  *Acidic  water, 
♦Mine  wastes,  *Tar  Creek,  'Wastewater  treatment, 
Oklahoma,  Watersheds,  Chemical  treatment,  Acti- 
vated carbon,  Biological  treatment,  Iron,  Zinc, 
Cadmium,  Lead,  Hydrogen  ion  concentration,  Ac- 
tivated sludge. 

In  October  1981  the  Tar  Creek  area  of  Oklahoma, 
was  identified  as  one  of  the  major  hazardous  waste 
sites  in  the  United  States,  and  as  such,  it  was  then 
eligible  to  receive  Superfund  money.  Many  alter- 
natives for  control  of  management  of  the  drainage 
and  its  subsequent  adverse  environmental  effects 
have  been  investigated.  The  purpose  of  this  study 
was  to  specifically  evaluate  chemical  and  biologi- 
cal treatment  technologies  for  treating  the  drain- 
age. In  addition,  initial  studies  on  the  use  of  acti- 
vated carbon  and  ion  exchange  for  metal  removal 
were  conducted.  Chemical  precipitation  with  a  pH 
of  10  was  found  to  provide  maximum  removal  of 
Fe,  Zn,  Cd,  and  Pb.  The  addition  of  polymers 
reduced  the  pH  necessary  for  maximum  metal  re- 
moval  to  9.   Iron  can  be   removed   to  produce 
effluents  of  suitable  quality  without  the  necessity 
of  a  pre-aeration  step  with  chemical  precipitation. 
Activated  sludge  or  a  rotating  biological  contactor 
can  be  used  to  treat  drainage;  however,  the  waste 
must  be  diluted  20:1  to  preclude  inhibition  of  the 
microbial   population.   With  respect  to  activated 
sludge,  the  higher  sludge  ages  produce  the  best 
treatment.  Iron  removal  with  both  activated  sludge 
and  a  rotating  biological  contactor  is  a  combina- 
tion of  chemical  as  well  as  biological  reactions 
since  the  processes  are  aerobic.  Preliminary  data 
indicate  that  activated  carbon  sorption  and  ion 
exchange  can  be  used  to  remove  the  heavy  metals; 
however,  pre-aeration  would  be  required  for  iron 
removal.  (See  also  W88-0O963)  (Lantz-PTT) 
W88-00985 

DEVELOPMENT  OF  A  NEW  RADIUM  RE- 
MOVAL PROCESS  FOR  URANIUM  MINING 
EFFLUENTS, 


Alberta  Univ.,  Edmonton.  Dept.  of  Civil  Engi- 
neering. 

P.  M.  Huck,  W.  B.  Anderson,  and  R.  C.  Andrews. 
IN:  Proceedings  of  the  39th  Industrial  Waste  Con- 
ference, May  8-10,  1984,  Purdue  University,  West 
Lafayette,      Indiana.      Butterworth      Publishers, 
Boston.  1985.  p  215-222,  3  fig,  6  tab,  7  ref. 

Descriptors:  'Chemical  precipitation,  'Wastewater 
treatment,  'Radium,  'Radioactive  wastes,  'Urani- 
um, 'Mine  wastes,  'Effluents,  Fluidized  bed  proc- 
ess, Barium  chloride. 

A  new  radium  removal  process  for  uranium  mining 
effluents  has  been  successfully  developed  and 
tested  at  bench  scale.  In  this  fluidized  bed  process 
barium  chloride  is  used  to  precipitate  radium-226 
directly  onto  the  surface  of  a  free  draining  granular 
material.  The  process  provides  total  radium-226 
removals  of  90  to  95%  in  a  contact  time  of  ap- 
proximately 20  seconds.  This  time  is  orders  of 
magnitude  less  than  that  required  by  existing  pond 
and  mechanical  systems  while  barium  chloride 
does  is  similar.  The  short  contact  time  and  absence 
of  a  solids-separation  step  make  the  process  simple 
and  compact.  It  is  anticipated  that  it  would  be 
considerably  cheaper  than  conventional  processes. 
Percentage  removals  appear  to  be  independent  of 
average  influence  radium-226  activity  levels.  Strict 
effluent  requirements  can  be  met  by  operation  of 
two  reactors  in  series,  if  necessary.  It  is  expected, 
however,  that  additional  process  optimization  can 
improve  effluent  levels  even  further.  The  process 
appears  to  be  relatively  insensitive  to  moderate 
changes  in  major  operating  parameters  and  to 
short-term  increases  in  influent  activity  levels.  (See 
also  W88-00963)  (Lantz-PTT) 
W88-0O986 


ANAEROBIC  TREATMENT  OF  DAHtY 
WASTES  USING  FIXED-FDIM  AND  WITH- 
OUT-MEDIA  REACTORS, 

Korea  Univ.,  Seoul  (Republic  of  Korea).  Dept.  of 
Civil  Engineering. 
E.  Choi,  and  C.  E.  Burkhead. 
IN:  Proceedings  of  the  39th  Industrial  Waste  Con- 
ference, May  8-10,  1984,  Purdue  University,  West 
Lafayette,  Indiana.  Butterworth  Publishers, 
Boston.    1985.  p  223-233,   14  fig,  4  tab,   11   ref. 

Descriptors:  'Anaerobic  treatment,  'Dairy  indus- 
try, 'Fixed-film  reactors,  'Wastewater  treatment, 
Sludge,  Chemical  oxygen  demand,  Organic  load- 
ing, Suspended  solids. 

This  study  was  conducted  to  determine  the  anaero- 
bic treatability  of  a  synthetic  industrial  waste  using 
laboratory  batch  reactors  and  to  investigate  the 
effects  of  plastic  medium  and  temperature  upon 
process  efficiency.  Also,  the  results  obtained  from 
the  batch  media  units  were  compared  with  the 
results    obtained    from    a   laboratory    continuous 
media  unit.  The  units  using  plastic  media  can  be 
classified  as  fixed-film  anaerobic  reactors,  and  the 
units  operated  without  media  are  referred  to  as 
sludge  blanket  or  contact  type  of  reactors.  The 
results  of  this  study  indicate  that  the  without-media 
unit   produced    higher    COD    removal,    even    at 
higher  organic  loading  rate,  than  the  fixed-film 
unit.    Generally,   the   COD   removal   efficiencies 
gradually  decreased  as  the  organic  loadings  in- 
creased,   but    the    efficiencies    declined    rapidly 
beyond  a  certain  organic  loading  rate.  The  maxi- 
mum applicable  organic  loading  rates  were  5  kg 
COD/cu  m/day  for  fixed-film  and  7  kg  COD/cu 
m/day  for  without-media  units,  respectively.  The 
continuous  fixed-film  unit  improved  the  COD  re- 
moval efficiency  but  not  as  high  as  the  without- 
media  batch  unit.  The  maximum  organic  loading 
rate  of  the  continuous  unit  approached  the  maxi- 
mum rate  obtained  from  the  batch  fixed-film  unit. 
The  batch  units  did  not  show  any  filamentous 
growth,  but  the  continuous  unit  had  significant 
filamentous  growth.  The  maximum  organic  load- 
ing rate  and   food  to  mass  ratio  for  the  room 
temperature   fixed-film   unit   were   about    1.3   kg 
COD/cu  m/day  and  0.11  to  0.15  kg  COD  applied 
kg  M/day.  The  thermophilic  unit  showed  higher 
COD  removal  efficiency;  however,  its  operation 
was  inhibited  by  the  accumulation  of  volatile  acids 
in  the  system.  In  summary,  the  over-all  results  of 
the  fixed-film  and  without-media  anaerobic  units 


indicate  that  influent  COD  concentrations  of  2,0C 
to  4,000  mg/L  could  be  treated  without  any  prot 
lem  at  a  one  day  hydraulic  detention  time  and  wit 
more  than  90%  COD  removal  efficiency.  (See  alt 
W88-00963)  (Lantz-PTT) 
W88-00987 


DAIRY  WASTE  TREATMENT  USING  INDU! 
TRIAL-SCALE  FIXED-FILM  AND  UPFLO' 
SLUDGE  BED  ANAEROBIC  DIGESTER 
DESIGN  AND  START-UP  EXPERIENCE, 

National   Research   Council   of  Canada,   Ottav 

(Ontario).  Div.  of  Biological  Sciences. 

R.  Samson,  B.  Van  den  Berg,  R.  Peters,  and  C. 

Hade. 

IN:  Proceedings  of  the  39th  Industrial  Waste  Co 

ference,  May  8-10,  1984,  Purdue  University,  Wt 

Lafayette,      Indiana.      Butterworth      Publishe 

Boston.  1985.  p  235-241,  3  fig,  4  tab,  5  ref. 

Descriptors:  'Dairy  industry,  'Wastewater  tre 
ment,  'Sludge  digestion,  'Anaerobic  digestic 
Downflow  station  fixed-film  reactors,  Upflc 
sludge  bed  reactors,  Industrial  wastewater,  Org! 
ic  loading,  Chemical  oxygen  demand. 

Increasingly   stringent   environmental   regulatic 

coupled  with  rapidly  rising  energy  costs  ma 

anaerobic  digestion  the  preferred  process  for  1 

treatment  of  soluble  dilute  waste.  Treatment 

dairy  waste  using  advanced  anaerobic  digesters  1 

been  successfully  used  at  laboratory  scale.  Re 

tors  studied  included  the  upflow  sludge  bed  a 

contact  process  reactors  and  the  fixed-film  reac 

from  Canada.  All  these  new  technologies  have 

common  the  capacity  to  work  at  a  high  load 

rate  and  high  removal  efficiencies  because  tl 

have  the  ability  to  retain  high  concentrations 

active  biomass.  Loading  rates  of  7  to  30  kg  CO 

cu  m/day  and  COD  removal  efficiencies  of  60 

97%  have  been  reported.  Also,  methane  prod 

tion  rates  as  high  as  5  cu  m  (STP)/cu  m/day  w 

possible.  This  paper  deals  with  the  technical 

economical  feasabilty  of  using  these  reactors 

the  treatment  of  cheese  factor  dilute  effluent : 

methane  production  on  an  industrial  scale.  ''. 

discussion  focuses  on  the  design  and  utilizatioi 

two  types  of  individual  scale  advanced  anaerc 

digesters,    the    downflow    stationary    fixed-! 

(DSFF)  reactor  and  the  upflow  sludge  bed  (Ui 

reactor  (400  cu  m  each).  These  reactors  form 

major  piece  of  a  complete  wastewater  treatn 

facility  for  the  treatment  of  wastewater  frot 

cheese    factory    in    Notre-Dame-Du-Bon-Con: 

Quebec,  Canada.  A  description  of  the  comp 

wastewater  treatment  plant,  and  results  obtai 

during  the  first  year  of  operation  are  presen 

Results  indicate  that  the  DSFF  reactor  is  n 

suitable  for  handling  larger  variations  in  low 

rates  caused  by  waste  strength  and  compos 

(milk  fat)  than  the  USB  reactor.  However,  du 

proper  operation,  the  USB  reactor  could  hai 

larger  steady-state  loading   rates  with  a  W| 

COD  reduction  efficiency.  As  a  result,  it  prodi 

more  biogas.  (See  also  W88-00963)  (Lantz-P 

W88-00988 


TREATMENT  OF  SOFT  DRINK  BOTTL 
WASTEWATER  FROM  BENCH-SC 
TREATABILITY  TO  FULL-SCALE  OJ 
ATION, 

Northeastern  Univ.,  Boston,  MA.  Dept.  ot  < 

Engineering. 

F.  C.  Blanc,  J.  C.  O'Shaughnessy,  S.  H.  Corr,  f 

P.  M.  Smith. 

IN-  Proceedings  of  the  39th  Industrial  Waste 

ference,  May  8-10,  1984,  Purdue  University, ^ 

Lafayette,      Indiana.      Butterworth      Publis 

Boston.  1985.  p  243-255,  5  fig,  8  tab,  1  ref. 

Descriptors:  'Wastewater  treatment,  'Food  | 
essing  industry,  Biological  treatment,  NrtK 
Phosphorus,  Bacteria,  Activated  sludge,  Aei 
lagoons,  Economic  aspects,  Sludge  lagoons. 

When  a  soft  drink  bottling  plant  on  Cape 
decided  to  construct  a  new  bottling  plant  in  > 
wich,  Massachusetts,  a  wastewater  treatment 
disposal  system  was  required  by  the  Com 
wealth  of  Massachusetts  since  there  was  no  m 
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sewer  system  available.  This  paper  presents 
rcatability  investigation,  design,  and  construe  - 
of  the  wastewater  facility  for  this  soft  drink 
ing  plant.  Average  wastewater  flow  for  the 

production  period  was  projected,  based  on 
uction  records  for  Jul,  1982,  to  be  on  the 
•  of  1 1,000  to  12,000  gpd.  The  projected  maxi- 

daily  flow  can  be  expected  to  be  approxi- 
ly  26,000  gpd.  On  a  production  unit  basis,  the 
water  generated  prior  to  the  enactment  of  the 
nonwealth's  bottle  deposit  law  was  generally 
:  1.0  to  1.4  gallons  of  waste  water/gallons  of 
ict  range.  Wastewater  from  soft  drink  bot- 
plants  can  be  treated  by  biological  treatment, 
peral,  nutrient  addition  is  required  to  provide 
lent  nitrogen  and  phosphorus  for  the  bacteria 
ilize  the  amount  of  organic  carbon  in  the 
.  For  this  facility,  three  aerobic  treatment 
is  -  activated  sludge,  rotating  biological  con- 
,  and  aerated  lagoon  -  were  considered.  A 
Me  aerated  facultative  lagoon  system  was  se- 

from  the  following  reasons:  (1)  Equalization 
s)  are  not  required  to  dampen  the  flow  and 

variations;  (2)  Economical  to  construct;  (3) 
>mical  to  operate  as  the  system  does  not 
e  full-time  operation  and  maintenance  and 
Dperator  expertise  is  required;  (4)  Minimal 

handling  as  sludge  settles  to  the  bottom  of 
500ns  and  decomposes;  (5)  The  system  has 
suability  and  a  service  life  of  30  years  or 
and  (6)  The  two-stage  lagoon  and  infiltration 
ystem  provides  the  flexibility  to  remove  one 
■om  the  operation  to  service  it  for  sludge 
al  and/or  bottom  cleaning  while  maintaining 
g  plant  operations  and  avoiding  costly  shut- 
.  (See  also  W88-00963)  (Lantz-PTT) 
0989 


3RMANCE  MONITORING  PROGRAM  - 
ON-S  BREWERY  DEEP  SHAFT  TREAT- 
SYSTEM, 

ir  (B.P.)  and  Associates,  Barrie  (Ontario) 
e  Clair. 

weedings  of  the  39th  Industrial  Waste  Con- 
,  May  8-10,  1984,  Purdue  University,  West 
tte,      Indiana.      Butterworth      Publishers 
1985.  p  257-268,  8  fig,  5  tab,  13  ref. 

iters:  'Wastewater  treatment,  'Wastewater 
tment,  *Molson's  Brewery,  'Waste  treat- 
Performance  evaluation,  Ontario,  Costs 
standards,  Sludge  digestion. 

5d  surcharges  for  the  treatment  of  industrial 
s  at  municipal  treatment  works  has  resulted 
'  industries  considering  pretreatment  as  the 
economical      method      for      controlling 
iter  pollution.   In   1971,   Molson  Ontario 
js  Ltd.  in  Bame,  Ontario  commissioned  an 
^atl°n  wastewater  treatment  plant  to 
4000  cu  m/day  of  high  strength  readily 
»dable  brewery  wastewater.  The  effluent 
ited  m  accordance  with  the  City  pretreat- 
'law  which  requires  an  effluent  discharge 
e  brewery  not  exceeding   300  mg/L  of 
and  350  mg/L  TSS.  Increasing  brewery 
ion,  rising  energy  costs,  and  the  urban  lo- 
t  its  breweries  necessitated  investigation  of 
it  alternatives  which  were  more  energy 
ce  efficient.   The  potential   of  the  Deep 
fluent   treatment   process  to   fulfill   these 
lents  of  reduced  energy  and  space  require- 
rovided   a  major  incentive  to  pilot  this 
«y  in  Barne.  Other  advantages  claimed 
process  were  a  lower  capital  cost  and  a 
sludge  production  when  compared  with 
onal  technology.  Following  positive  pilot 
ad  process  design  completion,  plant  con- 
began  on  January  3,  1980.  In  July,  Eco 
1  commenced  plant  optimization  and  ac- 
testing.  Upon  completion  of  these  studies 
ar  long  extended  performance  monitoring 
was  earned  out  by  Molson  personnel 
er  reports  on  the  data  obtained  during  the 
ng  program.  (See  also  W88-00963)  (Lantz- 
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WATER  QUALITY  MANAGEMENT  AND  PROTECTION— Field  5 
Waste  Treatment  Processes — Group  5D 


ARATEX  Services,  Inc.,  Encino,  CA. 
G  J.  Van  Gils,  M.  Pirbazari,  S.-H.  Kim,  and  J. 
Shorr. 

IN:  Proceedings  of  the  39th  Industrial  Waste  Con- 
ference, May  8-10,  1984,  Purdue  University,  West 
Lafayette.  Indiana  Butterworth  Publishers, 
Boston.  1985.  p  269-280,  15  fig,  7  tab,  9  ref. 

Descriptors:  'Wastewater  treatment,  'Filtration, 
•Water  reuse,  'Emulsifiers,  'Colloids,  'Ultrafiltra- 
tion, Carbon,  'Adsorption,  Industrial  wastewater 
Laundering,  Costs,  Lime,  Organic  carbon,  Benton- 
ite. 

A  wastewater  treatment  process  provides  for  com- 
prehensive treatment  of  heavily  soiled  industrial 
laundry  wastewater.  The  resulting  product  water 
quality  is  satisfactory  for  reuse  in  the  laundry,  and 
treatment  operatmg  costs  are  lower  than  the  exist- 
ing state-of-art  wastewater  treatment  and  disposal 
schemes.     Optimum     pretreatment     for     laundry 
wastewater  prior  to  ultrafiltration  was  found  to  be 
lime  coagulation  at  a  dosage  of  1,800  to  2,200  mg/ 
L  followed  by  sedimentation.   Bench-scale  tests 
using  the  combined  ultrafiltration  and  powdered 
activated   carbon    adsorption   system   resulted   in 
product  water  TOC  values  of  20  40  mg/L,  typical- 
ly, which  was  satisfactory  for  reuse  in  the  industri- 
al laundry.  Ultrafiltration  flux  rates  were  decreased 
by  high  influent  TOC  concentrations,  presumably 
due  to  unadsorbed  organics.  For  this  reason  effi- 
cient pretreatment  and  carbon  adsorption  is  critical 
to  the  system's  overall  performance.  Filter  aids  can 
be  effective  in  the  combined  ultrafiltration/carbon 
adsorption  system  resulting  in  enhanced  flux  rates 
Bentomte  may  offer  a  potential  low  cost  alterna- 
tive to  powdered  carbon  for  use  with  the  ultrafil- 
tration process.  The  pilot  plant  performance  was 
commensurate  with  laboratory  test  results   TOC 

^™  I??oved  over  90%>  and  flux  rates  averaged 
130  GFD  with  a  maximum  of  260  GFD  (See  also 
W88-00963)  (Lantz-PTT)  * 

W88-00991 


JENTOF  EMULSIFIED  AND  COLLOI- 

Srn^?™  WASTEWATER  USING  A 

mn^I^I"LmTION  •  CARBON 
TION  PROCESS, 


TREATMENT  OF  LAUNDRY  WASTEWATER 

sKs&ssr"  po^R  plant  by  "*■ 

National  Taiwan  Univ.,  Taipei 
F.-T.  Jenq,  and  C.-J.  Shih. 

IN:  Proceedings  of  the  39th  Industrial  Waste  Con- 
ference, May  8-10,  1984,  Purdue  University,  West 
Lafayette,  Indiana.  Butterworth  Publishers 
Boston.    1985.   p  281-290,    11   fig,   3   tab,    10  ref 

Descriptors:  'Wastewater  treatment,  'Laundering 
Reverse   osmosis,    'Nuclear   powerplants,    Salt' 
Valine  water,  Radioactive  wastes. 

Reverse  osmosis  (RO)  has  been  used  in  the  chemi- 
cal,  food   processing,   pharmaceutical   industries, 
and  sea  water  desalination  for  many  years.  Also 
this  process  has  been  applied  in  the  treatment  of 
industrial  waste  such  as  electroplating,  pulp  spent 
liquor,  wastewater  reclamation,  oily  wastewater 
and  electronic  waste.  There  are  two  general  appli- 
cations of  RO.  One  is  the  production  of  clean 
water;  the  other  is  a  salt  concentrate.  Drinking 
water  or  valuable  salts  was  be  recovered  from  a 
waste  solution  by  RO.  However,  in  applying  RO 
for  the  treatment  of  laundry  wastewater  from  a 
nuclear  powerplant,  concerns  are  about  both  the 
permeate'  and  'retentate'.  Required  is  not  just  a 
clean   permeate  without   radioactive  hazard,   but 
also  a  minimum  volume  of  concentrate  containing 
radioactive  species  in  order  to  treat  and  to  dispose 
it  easily.  Due  to  large  volume  and  low  radioactive 
strength  m  the  laundry  wastewater,  it  is  necessary 
to  study  how  to  reduce  its  volume.  The  prelimi- 
nary results  of  a  three  year  project  are  given  here- 
the  experiments  are  still  being  conducted.  From 
the  data  obtained,  it  is  known  that  RO  can  concen- 
trate the  low  strength  wastewater.  It  can  be  used  in 
volume  reduction  for  laundry   wastewater  from 
nuclear    powerplants.    However,    there    are    still 
many  problems  necessary  to  be  investigated  such 
as   biological    fouling,    membrane   cleaning   tech- 
iWTfH'  and  raw  wastewater  pretreatment.  (See  also 
W88-00963)  (Lantz-PTT) 
W88-00992 


WATER  AT  A  HAZARDOUS  WASTE  DUMP 
dl  I  h.. 

Environmental     Engineering    Consultants,     Inc., 
Stillwater,  OK. 

E.  L.  Stover,  D.  F.  Kincannon,  and  T.  S. 
Manickam. 

IN:  Proceedings  of  the  39th  Industrial  Waste  Con- 
ference, May  8-10,  1984,  Purdue  University,  West 
Lafayette,  Indiana.  Butterworth  Publishers 
Boston.  1985.  p  291-303,  2  fig,  1 1  tab,  7  ref. 

Descriptors:  'Water  pollution  treatment, 
♦Wastewater  treatment,  'Cleanup  operations, 
'Water  quality  control,  'Biological  treatment 
•Groundwater  quality,  'Gilson  Road,  'New 
Hampshire,  'Hazardous  wastes,  Disposal  sites  Ac- 
tivated sludge,  Aerated  lagoons,  Biological  oxygen 
demand,  Organic  carbon,   Phenols,   Clarification. 

The  New  Hampshire  Water  Supply  and  Pollution 
Control  Commission  has  been  directing  efforts  to 
contain  and  cleanup  the  Gilson  Road  Hazardous 
Waste  Site  in  Nashua,  New  Hampshire  for  several 
years.  Funding  by  the  U.S.  Environmental  Protec- 
tion Agency  under  the  Comprehensive  Environ- 
mf?£L ^P°nse>  Compensation,  and  Liability  Act 
of  1980  (Superfund)  provided  for  a  comprehensive 
containment  and  cleanup  feasibility  assessment 
which  was  completed  in  January  1982.  Biological 
treatability  studies  conducted  with  activated 
sludge,  aerated  lagoon,  and  rotating  biological  con- 
tactor systems,  indicated  that  the  high  temperature 

*£  StSRP£l  e^J^  was  very  n'gWy  biodegradable. 
The  BOD5,  COD,  and  TOC  contents  of  this  water 
could  be  treated  to  high  levels  with  BOD5  remov- 
al efficiencies  of  98%  to  99%  readily  achievable 
I  he  desired  effluent  qualities  of  BOD5:SS  of  30-30 
r^r^0:2r    corresponding    to    soluble    effluent 
BOD5s  of  15  and  10,  respectively,  could  be  ob- 
tained by  any  of  the  three  systems  when  designed 
properly.  Total  phenols  and  the  extractable  organ- 
1C?  ,or.  concern  were  also  very  readily  removed 
with  high  levels  of  efficiency  in  these  biological 
systems.  Volatile  organics  were  not  detected  in  the 
stnpper  extract.  Heavy  metals  were  not  analyzed 
due  to  the  excellent  performance  of  the  metals 
removal  pilot  plant.  The  design  clarifier  overflow 
rate  was  determined  to  be  around  400  to  500  gpd/ 
sq  ft  for  all  three  systems.  This  should  be  a  con- 
servative overflow  rate;  however,  for  reliable  at- 
tainment of  <  30  mg/L  effluent  SS  gravity  settling 
alone  may  not  be  adequate.  If  design  for  <  30  mg/ 
L  effluent  SS  is  required,  polymer  addition  facili- 
ties should  be  provided  in  the  design  for  all  of  the 
three  alternatives  evaluated.  As  previously  shown 
any  of  the  three  systems  could  be  designed  to 
achieve  high  treatment  performance  and  good  ef- 
fluent quality.  These  three  alternatives  should  be 
evaluated  in  terms  of  reliability,  flexibility,  process 
control,  operational  problems,  simplicity  of  oper- 
ations,   and    economics.    The    activated    sludge 
system  design  was  chosen  as  the  selected  alterna- 
tive for  the  Gilson  Road  Site.  The  designs  have 
been  completed  and  approved  by  the  State  and 
EPA.  (See  also  W88-00963)  (Lantz-PTT) 
W88-00993 


BIOLOGICAL  TREATMENT  REQUIRED  FOR 
CLEANUP    OF    CONTAMINATED    GROUND 


EFFECTS  OF  CD  AND  CU  ON  A  BIOFILM 
TREATMENT  SYSTEM,  "ri^vi 

Missouri  Univ.-Rolla.  Dept.  of  Civil  Engineering 
S.-Y.  Chang,  J.-C.  Huang,  and  Y.-C.  Liu. 
IN:  Proceedings  of  the  39th  Industrial  Waste  Con- 
ference, May  8-10,  1984,  Purdue  University,  West 
Lafayette,  Indiana.  Butterworth  Publishers 
Boston.  1985.  p  305-312,  5  fig,  2  tab,  18  ref. 

Descriptors:  'Water  pollution  effects,  'Heavy 
metals,  'Wastewater  treatment,  'Copper,  'Cadmi- 
um, 'Biological  treatment,  Organic  carbon,  Rotat- 
ing biological  contactor,  Activated  sludge. 

The  effect  of  Cd  and  Cu  on  the  soluble  organic 
carbon  (SOC)  removal  efficiency  in  a  fixed-film 
rotating  bed  contactor  (RBC)  system  was  evaluat- 
ed in  this  study.  Different  levels  of  Cd  (5  and  20 
mg/)  and  Cu  (1,  5,  10,  25,  and  50  mg/L)  were 
sequentially  spiked  in  a  300  mg/L  sugar  solution  in 
a  shock  load  manner  with  times  allowed  for  bio- 
Io,g'c?'  recovery.  The  first  introduction  of  5  mg/L 
of  Cd  for  one  day  to  the  RBc  system  had  a  similar 
effect  on  the  SOC  removal  efficiency  as  the  spik- 
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Group  5D— Waste  Treatment  Processes 


ing  of  20  mg/L  for  three  days  after  the  system 
recovered  from  its  first  Cd  loading.  The  suppres- 
sion of  the  SOC  removal  efficiency  was  8%  in 
both  cases.  The  SOC  removal  efficiency  in  the 
RBC  system  was  not  affected  when  10  mg/L  or 
less  Cu  was  spiked  for  8-10  days.  The  suppression 
of  the  SOC  removal  efficiency  was  observed  to  be 
7-10%  when  the  Cu  concentration  was  increased 
to  25  and  50  mg/L.  Both  Cd  and  Cu  were  also 
effectively  retained  by  the  biofilm.  The  average 
metal  reduction  varied  from  85  to  95%  for  Cd,  and 
30  to  90%  for  Cu  depending  on  the  metal  concen- 
tration in  the  feed  solution.  The  toxicity  effects  of 
Cd  and  Cu  to  the  RBC  and  the  activated  sludge 
systems  were  much  the  same.  However,  in  the 
activated  sludge  system,  the  biological  sludge 
became  difficult  to  settle  when  Cu  was  present. 
(See  also  W88-00963)  (Lantz-PTT) 
W88-00994 

CASE  STUDIES  INVOLVING  THE  TREAT- 
MENT OF  HAZARDOUS  SUBSTANCES 
UNDER  THE  SUPERFUND  REMEDIAL 
ACTION  PROGRAM, 

Environmental  Protection  Agency,  Washington, 
DC.  Remedial  Response  Control. 
W  M.  Kaschak,  and  J.  J.  Spatarella. 
IN-  Proceedings  of  the  39th  Industrial  Waste  Con- 
ference, May  8-10,  1984,  Purdue  University,  West 
Lafayette,  Indiana.  Butterworth  Publishers, 
Boston.  1985.  p  313-320,  2  fig,  2  tab,  3  ref. 

Descriptors:  *Waste  disposal,  *Water  pollution 
treatment,  'Case  studies,  *Hazardous  wastes,  "Su- 
perfund,  "Cleanup  operations,  "Regulations,  Legis- 
lation, Costs,  Disposal  sites,  Water  quality  control, 
New  Hampshire. 

The    U.S.     Environmental     Protection    Agency 
(EPA)  initiated  the  Superfund  Program  upon  the 
passage  of  the  Comprehensive  Environmental  Re- 
sponse, Compensation,  and  Liability  Act  of  1980 
(CERCLA).    The    Superfund    Program    operates 
under  the  guideline  of  the  National  Contingency 
Plan  (NCP).  The  NCP  was  published  on  July  16, 
1982  and  expanded  to  provide  new  Federal  author- 
ity to  respond  to  the  problems  at  abandoned  or 
uncontrolled  hazardous  waste  disposal  sites.  The 
NCP  outlines  three  categories  of  response  actions: 
immediate  removals,  planned  removals,  and  reme- 
dial response  actions.  Remedial  response  actions 
are  intended  to  achieve  solutions  consistent  with 
permanent    remedy    at    uncontrolled    hazardous 
waste   disposal   sites.   The   NCP   identifies   three 
types  of  remedial  response  actions  which  are  based 
upon  the  complexity,  immediacy,  and  extent  of  the 
hazards:  (1)  initial  remedial  measures,  (2)  source- 
control,  and  (3)  off-site  remedial  actions.  Initial 
remedial  measures  are  appropriate  when  the  ac- 
tions to  be  taken  are  limited  in  nature  and  require  a 
minimum  of  planning.  The  source-control  and  off- 
site  remedial  actions  are  more  complex  and  require 
more  extensive  engineering  evaluation  to  select  the 
most  cost-effective  solutions.  An  initial  remedial 
measure  is  being  implemented  at  the  Bridgeport 
Rental  and  Oil  Services  site  in  New  Jersey  which 
involves  the  treatment  and  disposal  of  the  aqueous 
phase  of  an  11.8-acre  lagoon.  Source-control  reme- 
dial action  is  being  implemented  at  the  Sylvester 
site  in  New  Hampshire  in  two  phases.  The  first 
phase  involved  the  installation  of  a  slurry  wall  and 
cap.  The  second  phase  will  include  the  extraction 
and  treatment  of  highly  contaminated  groundwater 
within  the  containment  system.  The  planning  ac- 
tivities and  engineering  studies  leading  up  to  the 
selection  of  the  treatment  systems  at  these  two  sites 
are  discussed.  (See  also  W88-00963)  (Lantz-PTT) 
W88-00995 


BIOLOGICAL  TREATMENT  OF  A  BRINE 
GROUNDWATER  CONTAMINATED  WITH 
HIGH  CONCENTRATIONS  OF  ORGANICS, 

DETOX,  Inc.,  Dayton,  OH. 
E.  JC.  Nyer,  and  R.  E.  Sauer. 
IN:  Proceedings  of  the  39th  Industrial  Waste  Con- 
ference, May  8-10,  1984,  Purdue  University,  West 
Lafayette,      Indiana.      Butterworth      Publishers, 
Boston.  1985.  p  321-328,  12  fig,  4  ref. 

Descriptors:  'Biological  treatment,  "Water  quality 
control,    "Wastewater    treatment,    "Groundwater 


quality,  "Water  pollution  treatment,  "Organic 
compounds,  Wells,  Activated  sludge,  Water  pollu- 
tion control,  Filtration,  Organic  carbon. 

A  shallow,  saline,  non-potable  saturated  zone  con- 
sisting of  silty  sand  was  contaminated  under  a 
hazardous  waste  management  facility  when  a  pond 
liner  was  punctured  by  construction  equipment 
during  a  cleaning  operation.  For  wells  placed  in  a 
shallow  silty  sand  layer,  eductors  will  be  more 
efficient  than  submersible  pumps.  Although  there 
are  maintenance  problems  associated  with  the 
eductors,  they  are  not  as  labor  intensive  as  the 
submersible  pumps.  French  drains  and  re-injection 
pits  can  be  used  to  quickly  alter  a  groundwater 
flow  pattern.  The  full-scale  treatment  system 
design  included  the  following:  a  first-stage  activat- 
ed sludge  system,  a  second-stage  fixed  film/activat- 
ed sludge  system,  a  dual  media  filter,  and  a  carbon 
adsorption  column.  This  system  was  economical 
and  could  easily  be  changed  to  reflect  the  changes 
in  the  influent  concentration.  After  overcoming 
salt  inhibition  and  low  nutrient  concentration,  the 
pilot  plant  was  able  to  consistently  remove  70%  of 
the  influent  TOC.  Site  personnel  with  no  previous 
water  treatment  experience  can  be  trained  to  oper- 
ate a  biological  system.  (See  also  W88-00963) 
(Lantz-PTT) 
W88-00996 

CHARACTERIZATION  AND  TREATABILITY 
STUDIES  OF  AN  INDUSTRIAL  LANDFILL 
LEACHATE  (KIN-BUC  D, 

Rutgers  -  The  State  Univ.,  Piscataway,  NJ. 
D.  S.  Kosson,  E.  A.  Dienemann,  and  R.  C.  Ahlert. 
IN:  Proceedings  of  the  39th  Industrial  Waste  Con- 
ference, May  8-10,  1984,  Purdue  University,  West 
Lafayette,  Indiana.  Butterworth  Publishers, 
Boston.  1985.  p  329-341,  8  fig,  5  tab,  12  ref.  OWRT 
Contract  No.  CR807805010. 

Descriptors:  "Cleanup  operations,  "Waste  treat- 
ment, "Landfills,  "Industrial  wastes,  "Kin-Buc, 
"New  Jersey,  "Leachates,  "Water  pollution  treat- 
ment, "Waste  disposal,  Oils,  Polychlorinated  bi- 
phenyls,  Biodegradation,  Anaerobic  treatment, 
Aerobic  treatment,  Organic  carbon. 

The  Kin-Buc  Landfill,  located  in  Edison,  New 
Jersey,  received  approximately  70,000,000  gallons 
of  diverse  industrial  and  chemical  wastes  between 
1971   and   1979.  This  landfill  is  configured  as  a 
hillfill.   In   1979,  leachate  was  discovered  to  be 
percolating  from  the  landfill.  The  leachate  is  a 
multiphase  mixture  comprised  of  a  bulk  oil  phase 
and  a  bulk  aqueous  phase  containing  dispersed  oil 
and  particulate  phases.  Three  experiments  were 
conducted  to  study  the  effectiveness  of  the  pro- 
posed treatment  process  (sequential  aerobic  and 
anaerobic  biodegradation  in  a  soil  column):  (1) 
Experiment  0182  tested  the  proposed  process  using 
3-inch  diameter  laboratory  soil  columns;  (2)  Exper- 
iment 0682  extended  the  results  of  Experiment 
0182  to  field  scale;  and  (3)  Experiment  0183  exam- 
ined the  effect  of  feed  leachate  concentration  on 
treatment  effectiveness.  Flux  rates,  TOC  reduc- 
tions, and  percent  changes  from  Experiment  0682 
to  Experiment  0683  are  summarized  in  tables.  Sev- 
eral conclusions  can  be  reached  from  Experiment 
0683.  Reduced  influent  leachate  concentrations  re- 
sulted in  an  increased  incidence  of  system  plug- 
ging. This  is  in  consonance  with  results  obtained  in 
Experiment  0682.  Removal  of  glucose  from  the 
feed  had  no  apparent  effect  on  system  permeabil- 
ity. Peaks  in  effluent  TOC,  in  response  to  adapta- 
tion in  the  presence  of  leachate  in  the  feed,  were 
shorter  in  duration  and  smaller  in  peak  magnitude 
than   those   in   Experiment  0682   or   Experiment 
0183.  This  is  probably  the  result  of  a  residual 
acclimated  microbial  population  remaining  in  the 
soil  from  Experiment  0682.  The  removal  of  glu- 
cose from  the  feed  had  no  apparent  effect  on  TOC 
reduction.  Organic  carbon  reduction  by  adsorption 
was  most  likely  not  very  significant  in  Experiment 
0683.  Reductions  in  excess  of  90%  were  still  ob- 
tained. (See  also  W88-00963)  (Lantz-PTT) 
W88-00997 


IN:  Proceedings  of  the  39th  Industrial  Waste  O 
ference,  May  8-10,  1984,  Purdue  University,  Wi 
Lafayette,  Indiana.  Butterworth  Publish* 
Boston.  1985.  p  343-351,  1  fig,  6  tab,  5  ref. 

Descriptors:  "Arsenic,  "Wastewater  treatmt 
•Sludge  drying,  Chemical  treatment,  Sohdift 
tion,  Fixation,  Costs,  Freeze-thaw  tests,  Filtrati 
Clarification. 

The  Ontario  Ministry  of  the  Environment  (MC 

operates  a  water  pollution  control  plant  to  ram 

arsenic  from  contaminated  leachate  at  the  site  of 

abandoned  gold  mining  and  refining  complex 

Deloro,  Ontario.  Currently  chemical  sludge  p 

duced  during  the  treatment  process  is  pumped 

storage  basins.  Described  here  is  bench  and  p 

scale   work   completed   to  develop  an   optim 

process  for  the  dewatering  and  the  ultimate  disj 

al  of  the  arsenic  sludge.  Conventional  median 

dewatering,    chemical    fixation/solidification  i 

dewatering  by  freeze-thaw  techniques  were  ini 

tigated.  The  filter  press  process  was  found  to 

the  best  conventional  process  option  for  dewa 

ing  the  calcium  ferTO-arsenate  sludge  produce) 

Deloro.  Filtration  rates  were  low  due  to  the  \ 

high  specific  resistance  of  the  sludge,  thus  req 

ing  longer  filter  cycles  and  a  relatively  low  del 

throughput.  The  addition  of  5%  cement  kiln  < 

based  on  total  wet  clarifier  sludge  quantities 

creased  filterability  sufficiently  to  produce  cakt 

30%  solids  and  higher  using  25  mm  thick  plate 

a  filtration  time  of  2.0  to  2.5  hours.  Freeze-tl 

dewatering  of  the  sludge  was  proven  to  be  tec 

cally  feasible  at  the  Deloro  site  and  prelimii 

indications  were  that  it  could  be  economic 

attractive.    The    freeze-thaw    process    incre 

sludge  consistency  from  5%  to  50%  solids  tt 

forming  the  sludge  into  a  granular,  well  drai 

residue.  (See  also  W88-00963)  (Lantz-PTT) 

W88-00998 


ARSENIC  SLUDGE  DEWATERING, 

Beak  Consultants  Ltd.,  Mississauga  (Ontario). 
R.  W.  Wilson,  K.  L.  Murphy,  and  J.  C.  Ramshaw. 


DESTRUCTION  OF  PCB  CONTAMTNA' 
FUEL  OIX  IN  AN  ALUMINUM  MELT 
FURNACE, 

Aluminum  Co.  of  America,  Davenport,  IA. 
M.  K.  Sonksen,  and  S.  P.  Busch. 
IN:  Proceedings  of  the  39th  Industrial  Waste  i 
ference,  May  8-10,  1984,  Purdue  University, 
Lafayette,      Indiana.      Butterworth      Publis 
Boston.  1985.  p  353-359,  3  fig,  3  tab. 

Descriptors:  "Polychlorinated  biphenyls,  "F 
"Aluminum,  "Industrial  wastes,  "Waste  treati 
"Waste  disposal,  Hydraulic  fluids,  Costs,  En 
Oil. 

Like  most  industries  that  have  high  temper 

operations,  Alcoa's  Davenport  Works  require 

draulic  fluids  that  have  the  ability  to  ma 

physical  properties  at  high  temperature  and 

provide  maximum  protection  against  fire.  1 

about  1960  to  1972,  an  additive  in  these  fluid! 

polychlorinated  biphenyls  (PCB's).  In  early 

when  environmental  concerns  surfaced  rega 

the  use  of  fluids  containing  PCB  in  concentn 

over  50  mg/L,  Davenport  Works  environn 

engineering  department  initiated  a  comprehe 

survey    of   the    hundreds    of   hydraulic   sy 

throughout  the  plant.  Only  a  handful  of  th< 

terns  were  found  to  contain  residual  PCB  ov 

mg/L.  In  1979,  as  today,  there  were  limite 

tions  for  the  proper  disposal  of  PCB  contami 

liquids.  An  option  of  interest  was  the  regiu 

authority  (40)  CFR  761.60  (e)  of  each  EP/ 

gional  Administrator  to  approve  an  alternat 

posal  method  if  sufficient  PCB  destruction  efl 

cy  could  be  achieved.  To  investigate  the  vu 

of  this  option,  and  since  one  melting  furnac 

not  yet  been  converted  back  to  gas,  Dav« 

Works  speedily  conducted  four  PCB  emissioi 

on  a  melter  exhaust  stack  on  June  26  and  27, 

These  tests  indicated  an  average  PCB  destn 

rate  of  99.82%.  Use  of  the  oil  in  a  prodi 

facility  in  an  environmentally  safe  manner. 

process  has  several  significant  benefits.  TIM 

elude  energy  conservation  with  an  overall  si 

of  2.3  times  10  to  the  11th  BTUs  and  the  en 

mental  benefit  of  destruction  of  the  PCB 

process  also  eliminates  the  hazards  of  tra 

over  long  distances.   Last,  but  not  least, 
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10,000  savings  to  be  realized   by  using  the 
imxnated  oil.   (See  also   W88-00963)  (Lantz- 

-00999 


!  TYPE  OF  ANAEROBIC  DESIGN  FOR 
RGY  RECOVERY  AND  TREATMENT  OF 
CHATE  WASTES, 

t  and  Veatch,  Kansas  City,  MO. 

Carter,  G.  M.  Curran,  P.  E.  Schafer,  R  T 

hek,  and  G.  C.  Woelfel. 

toceedings  of  the  39th  Industrial  Waste  Con- 

x.  May  8-10,  1984,  Purdue  University,  West 

ette,      Indiana.      Butterworth      Publishers, 

i.  1985.  p  369-376,  3  fig,  8  tab,  6  ref. 

iptors:  *Water  pollution  treatment,  *Waste 
sal,  'Wastewater  treatment,  'Anaerobic  treat- 
•Energy,  'Leachates,  Landfills,  FUtration, 
jical  oxygen  demand.  Suspended  sediments, 
uilic  retention  time,  Calcium,  Magnesium 
1  metals,  Alkalinity,  Carbonates. 

hnega  Hills  landfill,  operated  by  Waste  Man- 
nt,  Inc.  (WMI),  is  located  15  miles  north- 
of  downtown  Milwaukee,  Wisconsin.  The 
1  accepts  municipal,  industrial,  and  commer- 
-astes  at  daily  rates  ranging  from  5,000  to 

gate  cu  yd/day.  In  the  past,  the  83  acre 
1  accepted  liquids  and  sludges  for  co-dispos- 
lizing  the  absorptive  capacity  of  the  refuse. 
Management  is  currently  extracting  leachate 
hese  systems,  in  addition,  it  has  developed 
iplemented  supplemental  leachate  extraction 
g  vertical  caissons  drilled  to  the  base  of  the 
d  equipped  with  well  screens  and  automatic 
ion  pumps.  Leachate  withdrawn  from  the 

is  pumped  to  5,500  gallon  tank  trucks  and 
ged  through  a  drop  inlet  to  a  sewer  leading 
Milwaukee  Metropolitan  Sewerage  District 
D)  South  Shore  Treatment  Plant.  The  Wis- 
Department  of  Natural  Resources  (WDNR) 
ed  that  WMI  provide  a  treatment  system 
s  leachate  by  the  fall  of  1984.  WMI  has 
I  to  initially  build  one  digester,  an  anaerobic 
-leasures  to  control  solids  were  investigated 

this  single  stage  of  treatment  will  achieve 
un  removals  of  both  BOD  and  SS.  It  was 
iat:  (1)  WMI  leachate  is  easily  treated  by 
>ic  digestion;  (2)  80%  or  better  total  BOD 
Is  are  possible  in  anaerobic  filter-  (3)  Ap- 
Mely  the  same  BOD  removals  are  obtained 
oss  flow  media  as  with  vertical  flow  media- 
umnary  results  indicate  a  design  basis  of  5  5 
RT  or  a  BOD  loading  of  500  lb/d/1000  cu 
ledia;  and  (5)  Ca,  Mg,  and  heavy  metals 
ate  in  digester  as  carbonate  alkalinity  be- 
ivailable  from  metabolism  of  volatile  acids 
a  W88-O0963)  (Lantz-PTT) 
001 
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ducting  35-40  experiments,  and  utilizing  27  waste 
collection  stations.  These  stations  usually  had  sepa- 
rate containers  for  the  Liquid,  Dry,  and  Scintilla- 
tion Counting  Wastes.  Modification  of  waste  gen- 
eration and  collection  activities  was  considered, 
put  was  found  to  be  inappropriate  with  respect  to 
the  primary  study  recommendations  due  to  the 
number,  diversity,  and  transitory  nature  of  the 
individual  research  projects.  Suitable  TSD  recom- 
mendations had  to  be  capable  of  coping  with  any 
waste  forms  generated.  The  methods  presented  in 
this  paper  have  the  capability  and  flexibility  to 
satisfy  this  condition.  Some  of  these  options  are- 
(1)  chemical  treatment  with  potassium  permanga- 
nate, dehydrated  lime  and/or  Portland  cement-  (3) 
Soni  and(3)  Incineration.  (See  also  W88- 
00963)  (Lantz-PTT) 
W88-01002 


IE  REDUCTION  OPTIONS  FOR  INSTI- 
SAL  RADIOACTIVE  WASTES 

Corp.,  Oak  Ridge,  TN. 
ryson,  D.  W.  Weeter,  T.  W.  Oakes,  and  B 
mower. 

^edings  of  the  39th  Industrial  Waste  Con- 
May  8-10,  1984,  Purdue  University,  West 

foa<  lD<^a,-o^  Butterworth      Publishers, 
1985.  p  377-384,  2  fig,  2  tab,  18  ref. 

EEL  J^v  treatment,  'Radioactive 
UaJc  Ridge  National  Laboratory,  'Waste 
Waste  management,  Chemical  wastes, 
Hon,  Chemical  treatment,  Adsorption,  Po- 
Jermanganate,  Lime,  Portland  cement. 

al   radioactive   wastes   (BRW)   and   their 

l^f»SS?ie?  f°r  the  °ak  *>*&  National 
>ry .  ORNL)  by  the  University  of  Tennes- 
ixville)  Department  of  Civil  Engineering 
sctive  of  this  study  was  the  investigation 
I  recommendation  of,  viable  waste  man- 
options  for  the  BRW  generated  by  the 
Biology  Division.  The  principal  hazard 
nstics  from  a  practical  standpoint  were  the 
and  infectious  ones.  All  existing  TSD 
commonly  employed  for  institutional  ra- 
waste  were  evaluated.  During  FY83 
re  on  the  order  of  200  personnel  working 
lology  Division  laboratory  groups,  con- 


TREATMENT  OF  HAZARDOUS  WASTES  IN  A 
SEQUENCING  BATCH  REACTOR, 

CECOS  International,  Inc.,  Buffalo,  NY 
P-A- Herzbrun,  M-  J-  Hanchak,  and  R.  L.  Irvine 
IN:  Proceedings  of  the  39th  Industrial  Waste  Con- 
ference, May  8-10,  1984,  Purdue  University,  West 
Lafayette  Indiana.  Butterworth  Publishers, 
Boston  1985.  p  385-393,  6  fig,  9  tab,  3  ref.  NY 
Mate  Energy  and  Development  Authority  Con- 
tract No.  601-CON-IC-84. 

Descriptors:  'Wastewater  treatment,  'Wastewater 
facilities,  'Sequencing  batch  reactors,  'Hazardous 
wastes,  New  York,  Hydraulic  retention  time, 
Fhenols,  Organic  carbon,  Biodegradation,  Phos- 
phorus, Costs,  Economic  aspects. 

The  CECOS  International  Wastewater  Treatment 
Plant  m  Niagara  Falls,  New  York  is  one  of  the 
only  two  fully  permitted  treatment,  storage,  and 
disposal  facilities  in  New  York  State.  It  treats  both 
leachates  from  industrial  landfills  and  industrial 
wastes  shipped  either  in  bulk  or  drums  The 
Wa^eW,at-?L  treatment  system  typically  receives 
v7  •    i  CU  m/m°nth.  Approximately  50%  of 

this  is  leachate  pumped  from  both  active  and  inac- 
™5-  landfllls  on  the  CECOS  site;  approximately 
30%  is  pumped  as  part  of  a  remedial  groundwater 
E2KS?  from  a"  unrelated  facility  bordering  the 
k  it  OS\slte>  and  the  remaining  20%  is  received  in 
bulk  or  drums  from  various  industries  in  a  640  km 
radius.  In  late  1982  CECOS  decided  to  upgrade  its 
treatment  system.  As  a  result  of  the  pilot-plant 
studies,  a  full-scale  demonstration  facility  was  de- 
signed and  modified.  Four  SBR  reactors  were  op- 
erated  at   room   temperature   for  a   two   month 
penod.  Retention  times  varied  from  10  days  down 
to  1.25  days  TOC  degradation  ranged  from  55  to 
on^,™  P^eno1  degradation  ranged  from  96.8  to 
99.2%.  Both  ranges  easily  result  in  effluent  concen- 
trations  that   are   below   permit   limits.    Oxygen 
uptake  rates  and  spiking  studies  indicate  that  the 
wastewater  is  readily  biodegradable  and  that  larger 
volumes  of  water  can  be  handled  in  the  full-scale 
reactor  during  peak  periods.  Sufficient  phosphorus 
was  present  in  the  raw  wastewater,  and  foaming 
should  be  easily  controlled  with  bubble  breaking 
compounds.    A   one   or   two   day   power   failure 
should  have  no  short  or  long  term  effect  on  system 
performance.  The  function  of  activated  carbon  will 
be  shifted  from  one  of  primary  organic  removal  to 
a  more  cost  effective  polishing  role.  Associated 
with  this  will  be  a  significant  energy  savings  based 

wsS^^SSrf18  regenerated' (See  'h0 

W88-01003 


££8oDNDUS?rR^L    WASTE    SCREENING 

Chattanooga,  TN. 

For  primary  bibliographic  entry  see  Field  5A. 
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^^FL^INTLESS  ****  GAS  CLEANING 
wTS^  ON  A  REGIONAL  CHEMICAL 
WASTE  INCINERATION  AND  ENERGY  RE- 
COVERY SYSTEM  IN  BIEBESHEIM,  GERMA- 

Environmental  Elements  Corp.,  Baltimore,   MD 
Waste  Disposal  Systems  Group. 
W.  G.  Leedy. 


IN:  Proceedings  of  the  39th  Industrial  Waste  Con- 
ference, May  8-10,  1984,  Purdue  University,  West 
Lafayette,  Indiana.  Butterworth  Publishers 
Boston.  1985.  p  407-412,  3  fig,  1  tab. 

Descriptors:  'Flue  gas  cleaning,  'Chemical  wastes, 
Waste  treatment,  'Incineration,  'West  Germany 
•Biebesheim,  Haiides,  Wastewater  treatment. 

Cleaning  flue  gases  from  waste  combustion  proc- 
esses has  received  increasing  attention  both  in  the 
United  States  and  in  Europe  during  recent  years 
As  a  result,  a  number  of  new  flue  gas  cleaning 
technologies  have  been  developed.  One  such  new 
technology  was  developed  during  the  mid  1970's 
Vu  CIBA-GEIGY    in    Switzerland.    The    system 
which  utilizes  this  technology  consists  off  a  spray 
dryer  reactor  vessel  in  which  scrubber  effluent  is 
evaporated  and  the  flue  gas  is  cooled,  followed  by 
a  cyclone  in  which  the  larger  particles  are  separat- 
ed from  the  flue  gas,  followed  by  a  low  pressure 
venturi  quench  in  which  the  flue  gas  is  cooled  to 
the  saturation  point,  followed  by  a  packed  bed 
counter  flow  scrubber  in  which  hydrogen  haiides 
are  removed  from  the  flue  gas  and,  finally,  fol- 
lowed by  a  series  of  small  medium  pressure  venturi 
scrubbers  in  which  submicron  particles  and  sulfur 
oxides  are  removed  from  the  flue  gas.  This  flue  gas 
cleaning  technology  is  often  referred  to  as  a  spray 
dryer  technology.  However,  a  more  accurate  title 
is  a  wet  effluentless  flue  gas  cleaning  technology 
ITiere  are  three  principal  benefits  to  this  new  flue 
gas   cleaning   technology.   First,   it   has   excellent 
submicron   particle   removal   efficiency   which   is 
achieved  with  significantly  less  energy  consump- 
tion than  traditional  high  pressure  venturi  technol- 
ogies. Second,  the  high  submicron  particle  removal 
efficiency  and  the  advantages  of  wet  scrubbing  are 
achieved  without  producing  a  wet  effluent  that 
often  must  be  treated  before  it  is  discharged  Third 
it  uses  less  water  than  most  other  wet  scrubbing 
technologies.  The  remainder  of  this  paper  is  dedi- 
cated to  a  brief  description  of  HIM,  its  facility  in 
Biebesheim,  Germany,  the  CIBA-GEIGY  wet  ef- 
fluentless flue  gas  cleaning  technology,  and  the 
operating  experience  gained  during  the  first  two 
years  of  operation  of  the  first  application  of  this 
new   technology.    (See   also   W88-00963)   (Lantz- 
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PACT     WASTEWATER     TREATMENT 
TOXIC  WASTE  CLEANUP, 

Zimpro,  Inc.,  Rothschild,  WI.  Research  and  De- 
velopment Dept. 

P.  J.  Canney,  C.  J.  Mordorski,  R.  M.  Rollins,  and 
C  L.  Berndt. 

IN:  Proceedings  of  the  39th  Industrial  Waste  Con- 
ference, May  8-10,  1984,  Purdue  University,  West 
Lafayette,  Indiana.  Butterworth  Publishers 
Boston.    1985.   p  413-428,    10  fig,   8  tab,    13   ref 

Descriptors:  'PACT,  'Powdered  activated  carbon 
treatment,  'Wastewater  treatment,  'Toxic  wastes 
Cleanup  operations,  Oxidation,  Industrial  wastes 
Activated  carbon,  Chemical  oxygen  demand,  Bio- 
degradation, Biological  oxygen  demand,  Organic 
compounds. 


PACT  wastewater  treatment  and  wet  air  oxidation 
provide  effective  treatment  of  dilute  and  high 
strength  toxic  and  hazardous  industrial  wastes.  The 
combination  of  these  processes  enable  treatment  of 
a  wide  range  of  toxic  wastes.  Described  is  the 
application  of  wet  air  oxidation  for  pretreatment  of 
a  mixed  hazardous  waste  that  is  then  subjected  to 
ui  >  treatment  to  produce  a  water  quality  suita- 
ble for  direct  discharge.  Wet  air  oxidation  of  a 
high  strength  industrial  waste  mixture  resulted  in 
significant  reductions  in  COD  and  chlorinated  or- 
ganic compounds  and  enhancement  of  biodegrada- 
bihty.  Oxidation  of  the  wastewater  spiked  with 
compounds  contributing  as  high  as  7000  mg/L 
organic  chlorine  resulted  in  destruction  of  the 
added  compounds  in  the  83  to  99  +  %  range  with 
most  in  the  98  to  99%  range.  Wet  air  oxidation  of 
of  *"gh  strength  waste  mixture  followed  by 
FACT  treatment  of  the  oxidized  product  resulted 
in  exceptionally  high  COD,  BOD,  and  organic 
chlorine  removals.  Overall  removals  of  98  + 
99+%  were  observed  for  COD,  BOD,  and  EOCl' 
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Field  5-WATER  QUALITY  MANAGEMENT  AND  PROTECTION 


Group  5D — Waste  Treatment  Processes 


respectively,  by  wet  air  oxidation/PACT  treat- 
ment PACT  system  effluent  EOC1  values  were 
less  than  0.05  mg/L  at  feed  EOC1  levels  as  high  as 
150  mg/L.  Based  on  the  results  of  this  study, 
PACT  wastewater  treatment  was  selected  and 
design  of  the  full  scale  system  is  underway.  (See 
also  W88-O0963)  (Lantz-PTT) 
W88-O1O06 

SMALL-SCALE    FIELD    EVALUATIONS    OF 
LAND  TREATMENT  OF  AN  OILY  HAZARD- 
OUS WASTE,  ,   „  .    T    . 
Robert   S.    Kerr   Environmental   Research   Lab., 
Ada,  OK.                                         .          J  _  _ 
F.  M.  Pfeffer,  G.  Myers,  R.  C.  Loehr,  and  D.  F. 
Kincannon.                                        , 
IN:  Proceedings  of  the  39th  Industrial  Waste  Con- 
ference, May  8-10,  1984,  Purdue  University,  West 
Lafayette,      Indiana.      Butterworth      Publishers, 
Boston.  1985.  p  439-445,  1  fig,  9  tab,  6  ref. 

Descriptors:  *Path  of  pollutants,  'Field  studies, 
♦Case  studies,  *Land  disposal,  'Cleanup  oper- 
ations, 'Waste  disposal,  'Oils,  Hazardous  wastes, 
Oklahoma,  Waste  storage,  Chemical  analysis,  Al- 
kanes,  Organic  compounds,  Heavy  metals. 

Beginning  in  1980,  the  EPA  provided  technical 
assistance  to  Sun  Refining  and  Marketing  Compa- 
ny in  Sun's  efforts  to  renovate  a  waste  disposal  site 
at  Mounds,  Oklahoma  near  Tulsa.  The  Mounds  site 
was  a  130-acre  improperly  managed  storage  facili- 
ty containing  approximately  220,000  bbl  of  sludges 
thought  to  be  predominantly  of  refinery  origin.  In 
1980,  the  Mounds  facility  was  a  prime  Superfund 
candidate  for  the  State  of  Oklahoma  because  of  the 
magnitude  of  the  problem  and  because  the  State 
had  not  been  able  to  force  remedial  action  by  the 
original  owner/operator  (not  Sun).  However,  Sun 
volunteered  as  a  'friend  of  the  Court'  to  clean  up 
the  site  using  land  treatment  as  the  predominant 
mechanism.  Following  implementation  of  full-scale 
land  treatment,  sampling  and  analysis  revealed  that 
specific  organics  (mostly  alkanes)  and  heavy 
metals  were  concentrated  predominantly  in  the 
plow  zone.  Continued  sampling  of  the  facility  will 
be  required  in  order  to  assess  whether  the  pilot- 
scale  findings  are  indicative  of  the  full-scale  results. 
(See  also  W88-00963)  (Lantz-PTT) 
W88-01008 


POLLUTION  PREVENTION  PAYS  (3P).  3M'S 
RESPONSE  TO  INDUSTRIAL  WASTE  CON- 
TROL, 

Minnesota  Mining  and  Mfg.  Co.,  St.  Paul. 

For  primary  bibliographic  entry  see  Field   5G. 
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DEWATERING  OF  STEEL-MILL  SLUDGES  BY 
BELT-PRESS  FILTRATION, 

Nalco  Chemical  Co.,  Napeville,  IL. 
R.  R.  Patzelt,  and  D.  E.  Hassick. 
IN:  Proceedings  of  the  39th  Industrial  Waste  Con- 
ference, May  8-10,  1984,  Purdue  University,  West 
Lafayette,      Indiana.      Butterworth      Publishers, 
Boston.  1985.  p  469-485,  9  fig,  9  tab,  7  ref. 

Descriptors:  'Wastewater  treatment,  'Belt-press 
filtration,  'Sludge  drying,  'Steel  industry,  'Filtra- 
tion, Polymers,  Sludge. 

One  type  of  equipment  that  is  not  widely  used  for 
sludge  dewatering  in  the  steel  industry  is  the  twin- 
belt-press  filter.  In  this  type  of  filter,  sludge  is 
squeezed  between  two  filter  belts  by  sets  of  rollers 
that  exert  increasing  pressure  as  the  sludge  passes 
through  the  unit.  Belt-press  filtration  technology 
has  been  successfully  applied  to  the  dewatering  of 
municipal  sludges,  various  oil  wastes  (refineries, 
tanneries),  and  very  abrasive  wastes  (coal-prepara- 
tion plants).  Little  reference  can  be  found  howev- 
er, to  belt-press  filtration  of  steel-mill  sludges. 
Nalco  Chemical  Company  and  U.S.  Steel  Corpora- 
tion have  conducted  a  joint  laboratory  study  to 
investigate  belt-press  filtration  of  steel  mill  sludges. 
Sludges  representing  most  of  the  difficult  to 
dewater  types  generated  in  steel  mill  operations 
(e.g.,  hot  forming,  cold  rolling,  lagoon)  were  sam- 
pled, characterized  and  bench  tested  for  belt  press 
filterability.  As  a  further  test  of  this  concept,  four 


different  sludges  were  evaluated  in  sustained  trials 
on  a  pilot  twin-belt  press.  The  results  of  this  study 
have  demonstrated  the  feasibility  of  dewatering 
steel  mill  sludges  with  a  belt  press.  Batch  test 
results  gave  good  estimates  of  the  cake  solids  and 
cake  strength  obtainable  from  the  pilot  press.  Poly- 
mer consumption  in  these  experiments  was  some- 
what higher  than  the  polymer  consumption  in  the 
sustained  trials.  Sustained  trials  have  demonstrated 
the  effects  of  processing  variables  and  the  sludge 
character  on  the  performance  of  the  belt  press. 
Furthermore,  these  trials  have  shown  that  blending 
of  steel  mill  sludges  can,  in  certain  cases,  improve 
the  properties  of  the  filter  cake  while  reducing  the 
polymer  consumption.  (See  also  W88-00963) 
(Lantz-PTT) 
W88-O1013 

UPGRADING  FOUNDRY  WASTEWATER 
TREATMENT, 

Rexnord,  Inc.,  Milwaukee,  WI.  EnviroEnergy 
Technology  Center. 
R.  Osantowski,  and  J.  Ruppersberger. 
IN:  Proceedings  of  the  39th  Industrial  Waste  Con- 
ference, May  8-10,  1984,  Purdue  University,  West 
Lafayette,  Indiana.  Butterworth  Publishers, 
Boston.  1985.  p  487-494,  3  fig,  7  tab,  3  ref. 

Descriptors:  'Wastewater  treatment,  'Industrial 
wastewater,  'Foundries,  Iron,  Dust,  Slag,  Cooling 
water,  Wash  water,  Chemical  treatment,  Clarifica- 
tion, Filtration,  Recycling,  Wastewater  reuse,  Nu- 
trients, Water  quality,  Temperature. 

Primary  wastewater  generating  operations  in  the 
ferrous  foundry  industry  include:  (1)  dust  collec- 
tion; (2)  melting  furnace  scrubber;  (3)  slag  quench- 
ing; (4)  casting  quench  and  mold  cooling;  and  (5) 
sand  washing.  The  objective  of  this  project  was  to 
determine  the  quality  of  treated  iron  foundry 
wastewater  that  could  be  achieved  using  chemical 
clarification  and  filtration  technology.  The  project 
did  not  include  evaluation  of  the  technical  feasibili- 
ty of  reusing  wastewater  of  the  quality  produced 
by  the  pilot  treatment  system.  The  research  work 
was  performed  at  a  large  gray  iron  foundry  with 
an  average  daily  gross  melt  of  667  Mg  (734  tons) 
and  a  wastewater  flow  of  8607  cu  m/day  (2.27 
mgd).  The  typical  water  application  rate  during 
the  6  week  investigation  was  13  cu  m  of 
wastewater/1000  kg  of  gross  melt  (3105  gal/ton). 
The  results  of  this  study  have  shown  that  it  is 
feasible  to  treat  the  gray  iron  foundry  industry 
wastewater  to  a  high  quality  using  a  treatment 
train  consisting  of  chemical  addition/clarification 
and  filtration.  To  minimize  foundry  plant  recircula- 
tion system  problems,  reclaimed  water:  (1)  must 
not  form  scale  on  heat  exchanger  surfaces;  (2)  must 
not  be  corrosive  to  metal  in  the  cooling  system;  (3) 
must  not  supply  nutrients  promoting  the  growth  of 
slime-forming  organisms;  (4)  must  not  foam  exces- 
sively; and  (5)  must  not  cause  the  wood  in  cooling 
towers  to  deteriorate.  (See  also  W88-00963) 
(Lantz-PTT) 
W88-01014 

RATIONALE  FOR  THE  DESIGN  OF  A  WATER 
TREATMENT  FACTLITY  FOR  A  MODERN 
HOT  STRIP  MDLL.  OVERVIEW  OF  DESIGN, 

Stelco,  Inc.,  Hamilton  (Ontario).  Water  Treatment 
Group. 

H.  K.  Miyamoto,  C.  A.  Perl,  and  J.  N.  Hilton. 
IN-  Proceedings  of  the  39th  Industrial  Waste  Con- 
ference, May  8-10,  1984,  Purdue  University,  West 
Lafayette,      Indiana.      Butterworth      Publishers, 
Boston.  1985.  p  495-509,  6  fig,  9  tab,  11  ref. 


Mill.  An  investigation  was  conducted  into  the 
process  requirements  for  a  future  Hot  Strip  Mill, 
the  environmental  requirements  for  discharge  of 
the  process  water,  and  identification  of  the  sources 
of  contamination  to  that  water.  A  design  for  a 
water  treatment  plant  was  made  which  satisfied 
these  constraints  using  the  following  principle* 
recirculation  and  reuse  of  water  as  much  as  potsi- 
ble;  reduction  of  contaminant  at  the  source;  mini- 
mizing capital  and  operating  costs;  and  applying 
the  latest  technology.  This  resulted  in  a  conceptual 
design  with  the  following  features:  solids  removal 
by  a  lagoon  and  high  rate  gravity  filtration  plant 
heat  removed  by  a  cooling  tower;  dissolved  solid: 
removed  by  a  combined  filter  backwash/blow 
down  scheme;  and  a  forward  and  backward  cas- 
cading water  system  which  rninimized  water  con 
sumption  and  reduced  operating  and  capital  costs 
(See  also  W88-00963)  (Lantz-PTT) 
W88-01015 


Descriptors:  'Water  reuse,  'Wastewater  treatment 
facilities,  'Hot  Strip  Mill,  'Design  standards, 
•Wastewater  treatment,  Industrial  wastewater,  Re- 
circulation, Water  pollution  control,  Wastewater 
reuse,  Economic  aspects,  Costs,  Wastewater  la- 
goons, Temperature,  Dissolved  solids,  Filtration. 

Lake  Erie  Works  is  situated  on  1660  hectares  at 
Nanticoke,  Ontario  on  the  North  Shore  of  Lake 
Erie  approximately  70  km  southwest  of  Hamilton. 
It  is  an  integrated  steelmaking  facility  with  dock 
and  raw  material  handling  systems,  a  Coke  Oven 
Battery,  a  Blast  Furnace,  Basic  Oxygen  Furnaces, 
a  Slab  Caster  and  a  2050  mm  (80  inch)  Hot  Strip 


TOON  CONDrriONING  OF  SLUDGE  FRO\ 
FOUNDRY  FURNACE  EMISSION  CONTROI 
SYSTEMS  FOR  ELEVIINATION  OF  EP  TOXIC 
ITY, 

Residuals  Management  Technology,  Inc.,  Madi 

son,  WI. 

W.  A.  Stephens,  T.  R.  Stolzenburg,  R.  R. 

Stanforth,  and  J.  E.  Etzel. 

IN:  Proceedings  of  the  39th  Industrial  Waste  Con 

ference,  May  8-10,  1984,  Purdue  University,  Wei 

Lafayette,      Indiana.      Butterworth      Publisher 

Boston.  1985.  p  511-514,  6  fig,  3  ref. 

Descriptors:  'Iron,  'Sludge  conditioning,  'Founc 
ries,  'Wastewater  treatment,  'Water  pollution  coi 
trol,  'Waste  disposal,  Toxicity,  Sludge  disposa 
Lead,  Cadmium,  Landfills,  Leaching. 

In  a  study  conducted  by  US  EPA,  approximate! 
40%  of  the  sludges  tested  from  foundry  emissio 
control  wastes  were  classified  as  'hazardous'  usk 
an  EP  Toxicity  leaching  test.  In  this  test,  lead  anc 
or  cadmium  will  typically  leach  at  concentratioi 
near  or  above  US  EPA's  hazardous  waste  limil 
Disposal  of  these  solids  in  a  hazardous  waste  Ian 
fill  can  be  more  expensive  than  treating  the  sludj 
to  reduce  Pb  and  Cd  leaching.  Various  chemic 
additives  have  been  used  either  on  the  wastewat 
or  on  the  sludge  after  settling  to  immobilize  the  I 
and  Cd.  Investigators  at  Purdue  University  ai 
Residuals  Management  Technology  have  expei 
enced  success  with  treatment  of  the  waste  usu 
Fe  The  results  and  discussion  of  some  of  the  I 
tests  are  presented  here.  The  tests  clearly  demo 
strate  that  the  addition  of  Fe  to  the  furnace  em 
sion  control  wastes  tested  can  reduce  Pb  leachii 
to  below  hazardous  limits.  Effective  forms  of  I 
include:  ferric  sulfate,  ferric  hydroxide,  and  met 
lie  Fe.  Pb  leaching  from  the  sludge  is  probat 
decreased  by  a  combination  of  mechanisms  inclu 
ing:  adsorption  to  ferric  hydroxide,  reduction 
divalent  Pb  to  solid  Pb,  and  pH  neutralization 
the  acetic  acid.  (See  also  W88-00963)  (Lantz-PT 
W88-01016 

BIOLOGICAL  REMOVAL  AND  CHEMIC; 
RECOVERY  OF  METALS  FROM  SLUDGES, 

Toronto  Univ.  (Ontario).  Dept.  of  Civil  Engine 

ing. 

L.  Wong,  and  J.  G.  Henry. 

IN:  Proceedings  of  the  39th  Industrial  Waste  U 

ference,  May  8-10,  1984,  Purdue  University,  w 

Lafayette,      Indiana.      Butterworth      Publish* 

Boston.  1985.  p  515-520,  7  fig,  3  tab,  17  ref. 

Descriptors:  'Biological  treatment,  'Chemi 
treatment,  'Heavy  metals,  'Wastewater  treatnw 
•Sludge,  'Waste  disposal,  Sludge  digestion,  Siu< 
drying,  Centrifugation,  Hydrogen  ion  concern 
tion,  Sludge  disposal,  Land  disposal. 

The  role  of  thiobacillus  ferrooxidans  on  metal  s< 
bilization  from  anaerobically  digested  sludge  ' 
confirmed  in  this  study  conducted  on  anaerobic! 
digested  sludge  obtained  from  the  Hum 
Wastewater  Treatment  Plant  in  Metropolitan 
ronto.  The  efficiencies  of  metal  solubilization  » 
significantly  reduced  when  the  bacteria  were  in 
ited   either  by   sodium   cyanide  or  pentacnu 


58 


5l.  The  efficiencies  of  metal  solubilization 
digested  sludge  by  bacterial  leaching  de- 
:d  with  increasing  sludge  solids  concentra- 
Oentle  muting  was  found  to  be  best  for  bacte- 
saching.  Inadequate  or  excessive  mixing  re- 
I  the  metal  solubilization  efficiencies.  The 
si  sludge  could  be  dewatered  to  more  than 
by  centrifugation  at  1100  G  for  10  minutes 
10  polymer  addition  needed.  More  than  95% 
i  solubilized  metals  were  separated  from  the 
l  solids.  The  metal  laden  leachate  treated 
ime  to  a  pH  of  10  or  above  resulted  in  over 
precipitation  of  metals.  THe  lime  treated 
te  could  be  recombined  with  the  decontami- 
sludge  cake.  The  mixture  has  a  pH  of  about 
i  can  be  used  on  land  because  the  concentra- 
if  heavy  metals  have  been  reduced  to  accept- 
vels  while  the  soil  conditioning  and  fertiliz- 
itential  of  the  sludge  was  conserved.  (See 
'88-00963)  (Lantz-PTT)  K 
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EFFECTIVE  WASTE  MANAGEMENT 
METAL  FINISHING  FACILITIES:  SE- 
i»  CASE  STUDIES, 

Corp.,  Research  Triangle  Park,  NC 
lunt,  and  R.  W.  Walters, 
xeedings  of  the  39th  Industrial  Waste  Con- 
,  May  8-10,  1984,  Purdue  University,  West 
tte,      Indiana.      Butterworth      Publishers, 

1985.  p  521-528,  6  fig,  2  tab,  7  ref. 

(tors:  'Wastewater  management,  'Metal- 
g  wastes,  'Case  studies,  'Cost-benefit  anal- 
Vastewater  treatment,  Economic  aspects 
Jonservation,  Water  quality  control,  Drag- 

5d  are  some  of  the  results  of  two  studies 
!  apphcation  of  cost-effective  waste  man- 
t  techniques  to  metal  finishing  facilities 
Maryland.  This  work  was  sponsored  by  the 
id  Hazardous  Waste  Facilities  Siting 
The  Board  recognized  that  many  of  the 
aerators  within  the  State  did  not  have  the 
J  capabilities  to  develop  cost-effective 
anagement  strategies.  Thus,  the  Board  in- 
sd 1  means  by  which  industry  could  be  pro- 
ith  assistance  on  hazardous  waste  manage- 
i  these  studies,  selected  metal  finishing  fa- 
vere  given  detailed  engineering  and  eco- 
:valuations  of  waste  management  tech- 
pphcable  to  their  facilities.  The  methods 
ected  based  on  their  cost  and  effectiveness 
ing  wastewater  and  hazardous  waste  gen- 
Wes.  The  selection  was  based  on  inplant 
evaluations  and,  if  necessary,  bench  scale 
ty  studies.  Methods  discussed  here  are 
nservation  drag-out  controls,  and  manage- 
drag-out,  with  case  studies  from:  a  mid- 
nroplahng  job  shop,  a  facility  which  man- 
a  variety  of  plated  and  painted  wire 
,  a  circuit  board  manufacturer,  and  a  mid- 

wmJSE??/?  wide^HSe  of  client  need*- 
W88-00963)  (Lantz-PTT) 
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tives:  (1)  recovery  of  strategic  metals  with  signifi- 
cant economic  value,  and  (2)  minimization  of  solid 

w,T»,';iP?al  ?St?'  B,ench  scale  experimentation 
with  actual  and  simulated   waste  metal  (nickel 

£ESTVlnC'  anC!  C°balt)  has  Pr°d"ced  promising 
results  for  nonse  ective  flotation  separations  with 

n™ T-  Tyl  S^fate  ^V  in  combination  with 
noniomc  flocculants  as  a  more  efficient  dewaterins 
alternative  to  sedimentation,  centrifugation,  or  fil- 
tration. Highly  selective  flotation  separations  of 
metals  such  as  nickel  have  been  obtained  using 
specific  chelation  reactions,  such  as  nickeldimethvl 

S«)  oSSm?1  with  NLS-  (See  ** 

W88-01019 


khin^w^tfJ,01^^  ^  mj*  ™- 

Clemson  Univ.,  SC.  Dept.  of  Environmental  Sys- 
tems Engineering.  ' 
F  J.  Sloan,  A.  R.  Abernathy,  and  J.  C.  Jennett. 
IN:  Proceedings  of  the  39th  Industrial  Waste  Con- 
ference, May  8-10,  1984,  Purdue  University,  West 
Lafayette  Indiana.  Butterworth  Publishers, 
Boston.  1985.  p  537-543,  3  fig,  5  tab,  24  ref  NSF 
Grant  No.  ISP-8014994. 

Descriptors:  'Algae,  'Wastewater  treatment,  'Ion- 
exchange,  'Metal-finishing  wastes,  'Biological 
treatment,  Chlorella,  Equilibrium,  Chemical  reac- 
tions. 


RECOVERY  FROM  WASTE  SLUDGES, 

Petals,  Glastonbury,  CT. 
oks. 

*dinp  of  the  39th  Industrial  Waste  Con- 
Hay  MO,  1984,  Purdue  University,  West 
MS  tSS^«  butterworth  Publishers, 
»85.  p  529-535,  1  fig,  4  tab,  8  ref. 

m:  'Wastewater  treatment,  'Heavy 
'ludge  'Metal  recovery,  'Metal-finishing 
Recycling  'Waste  disposal,  Metal  oxides 
obah.  Cadmium,  Copper,  Zinc,  Sodium 
ate,  Flotation,  Chelation. 

tals  in  the  form  of  metal  oxide  (hydrox- 
ys are  generated  in  significant  amounts 
tal  finishing  industries,  and  their  accumu- 
e  problems  for  disposal  and  challenges 
e.  Ilie  availability  of  technically  feasible 
separations  of  metals  such  as  nickel 
»romium,  cadmium,  copper,  tin,  zinc, 
Sanese,  molybdenum,  and  titanium  from 
'cuing  and  electrochemical  machining 
wte  sludges  would  achieve  dual  objec- 


The  green  algae  Chlorella  pyrenoidosa  exhibits 
several  interesting  features  with  regard  to  its  abili- 
ty to  sequester  metal  ions  from  solution.  The  equi- 
librium distribution  of  metal  ions  between  the  solu- 
tion and  algal  cells  is  dependent  upon  total  ionic 
strength  of  the  solution  as  well  as  concentration  of 
the  metal  ion.  Plots  of  separation  factors  at  differ- 
ent ionic  strengths  are  better  for  describing  the 
metal  ion  uptake  than  are  Freundlich  and  Lane- 
muir  isotherms.  Concentration  factors  also  van- 
with  total  ionic  strength  of  the  solution  as  well  as 
with  the  concentration  of  the  metal  ion  in  question 
1  he  presence  and  concentration  complexing  agents 
affect  the  equilibrium  distribution  of  metal  ions 
between   the   solution  and   the  algal   cells    The 
uptake  of  metals  by  an  algal  sludge  is  also  depend- 
ent upon  ionic  strength.  All  of  the  above  evidence 
suggests  that  the  rapid  uptake  of  metal  ions  by 
Chlorella  pyrenoidosa  and  algal  sludge  is  ion  ex- 
change, a  physical  mechanism  independent  of  the 
cells  metabolism.  Chlorella  pyrenoidosa  is  best 
modeled  as  a  weakly  acidic  cation  exchange  resin. 
(See  also  W88-00963)  (Lantz-PTT) 
W88-01020  ; 


^°\A1££,  DESIGN  AND  ENGINEERING 
£.™W^FWATER  PRETREATMENT  FA- 
CILITY FOR  A  METAL  FINISHING  OPER- 
ATION, 

Lockheed  Electronics  Co.,  Plainfield,  NJ 
E.  R.  Ramirez,  and  O  F.  D'Alessio. 
IN:  Proceedings  of  the  39th  Industrial  Waste  Con- 
ference, May  8-10,  1984,  Purdue  University,  West 
Lafayette,      Indiana.      Butterworth      Publishers, 
Boston.  1985.  p  545-553,  3  fig,  3  tab,  5  ref. 

Descriptors:  'Wastewater  pretreatment,  'Design 
standards,  'Wastewater  treatment,  'Pretreatment 
of  wastewater,  'Metal-finishing  wastes,  Economic 
aspects,  Costs,  Electrolysis,  Heavy  metals,  Waste 
disposal. 

This  paper  is  directed  specifically  to  pretreatment 
for  the  Electroplating  and  Metal  Finishing  Point 
Source  categories.  More  specifically  it  addresses 
the  engineering  and  design  procedures  applicable 
to  industries  with  discharges  of  <  100,000  GPD 
Job  shoppers  dominate  this  categorical  industry 
and  capital  equipment  costs  are  a  serious  deterrent 
to  wastewater  pretreatment  because  of  the  com- 
petitiveness of  this  industry  in  terms  of  profits  and 
cash  flow.  The  classical  method  of  using  chlorina- 
tion  and  heavy  metal  hydroxide  precipitation  fol- 
lowed by  filtration  requires  high  capital  costs,  ex- 
tensive instrumentation,  high  operating  costs,  and 
lastly,  it  requires  a  large  operating  space.  This 
paper  proposes  new  methods  and  concepts  in  order 
jo  cost-effectively  meet  the  Effluent  Limitations 
Ouidehnes  for  electroplaters  and  metal  finishers  It 


was  found  that  an  electrolytic  method  of  removing 
heavy  metal  pollutants  from  wastewater  is  inex- 
pensive in  terms  of  capital  equipment  and  operat- 
mg  ,nOS,t  When  the  weight  of  Pollutants  are  small 
<  10  lbs/day/plant.  Electrolytic  methods  of  re- 
moving heavy  metals  do  not  generate  hazardous  or 
toxic  by-products,  thus  reducing  the  costs  of  haul- 
ing away  toxic  and  hazardous  sludge.  Electrolytic 
technology  requires  a  minimum  of  space  when 
compared  to  chlorination  and  hydroxide  precipita- 
tion methods.  Capital  costs  for  electrolytic  meth- 
ods are  low  when  compared  to  the  conventional 
cWonnation  precipitation  designs.  (See  also  W88- 
00963)  (Lantz-PTT) 
W88-01021 

MODELING    OF    ULTRAFILTRATION    FOR 
TREATING  FISHERY  WASTEWATERS, 

North  Carolina  State  Univ.,  Raleigh.  Dept.  of 
Civil  Engineering. 
A.  C.  Chao,  L.  Tzou,  and  D.  Green. 
IN:  Proceedings  of  the  39th  Industrial  Waste  Con- 
ference, May  8-10,  1984,  Purdue  University,  West 
Lafayette,  Indiana.  Butterworth  Publishers, 
Boston.  1985.  p  555-563,  12  fig,  3  tab,  11  ref.  U.s! 
Dept.  of  Commerce  Grant  No.  NA83AA-D00012. 

Descriptors:  'Model  studies,  'Ultrafiltration, 
•Wastewater  treatment,  'Fisheries,  Filtration 
Ma  hematical  models,  Organic  compounds,  Costs, 
Molecular  structure,  Pore  size. 

A  mathematical  model  for  calculating  the  treat- 
ment efficiency  of  the  ultrafiltration  process  for 
treating  fishery  processing  wastewaters  is  based  on 
a  normal  distribution  of  the  molecular  weights  of 
the  organic  substances  in  the  wastewater  to  be 
treated.  Laboratory  data  were  employed  to  verify 
the  proposed  model.  For  pure  organic  chemicals,  a 
standard  deviation  of  0.3  should  be  used  and  for 
organic  substances  in  fishery  wastewaters,  a  stand- 
ard deviation  value  of  0.6  should  be  used  A  cer- 
tain percentage  of  the  organic  substances  in  the 
wastewater    is    assumed    to    undergo    hydrolysis 
forming  amino  acids  or  polypeptides  of  smaller 
molecular  weights.  Using  the  proposed  model,  the 
calculated  results  fit  the  laboratory  data  and  can  be 
employed  to  predict  the  treatment  efficiency  of  the 
ultrafiltration  process.  Based  on  laboratory  data 
the  model  can  be  used  to  generalize  the  relation- 
ship between  the  treatment  efficiency  and  the  ratio 
of  solute  molecular  weight  to  membrane  pore  size 
expressed  as  its  molecular  weight  cut-off.  Since  the 
cost-effectiveness  of  ultrafiltration  treatment  is  en- 
tirely  dependent   on   the  permeate   flux   rate,   a 
higher  permeate  flux  rate  will  result  in  a  great 
saving  m  the  annual  operating  cost.  The  permeate 
flux  rate  of  a  membrane  is  generally  proportional 
to  its  pore  size  or  molecular  weight  cut-off  Thus 
it  is  necessary  to  select  a  membrane  having  the 
largest  possible  pore  size  without  sacrificing  the 
quahty  of  the  treated  permeate.  If  the  effluent 
quality  using  a  certain  membrane  pore  size  exceeds 
the  limitations  of  the  effluent  that  can  be  dis- 
charged, the  membrane  having  the  next  greater 
pore  size  or  molecular  weight  cut-off  can  then  be 
considered  to  achieve  a  higher  flux  rate  and  sav- 
ings in  operating  costs.  In  this  regard,  the  comput- 
er simulation  results  can  serve  as  a  guide  for  select- 
ing the  membrane  which  will  yield  a  predeter- 
mined lower  effluent  quality.  (See  also  W88-00963) 
(Lantz-PTT) 
W88-01022 


STRATEGIES  FOR  HANDLING  SOLUBLE 
WASTES  GENERATED  DURING  MINCED 
FISH  (SUREVH)  PRODUCTION,  M1*^» 

North  Carolina  State  Univ.,  Raleigh.  Dept.  of 
hood  Science. 

D  Green,  L.  Tzou,  A.  C.  Chao,  and  T.  C.  Lanier. 
IN:  Proceedings  of  the  39th  Industrial  Waste  Con- 
ference, May  8-10,  1984,  Purdue  University,  West 
Lafayette,  Indiana.  Butterworth  Publishers 
Boston.  1985.  p  565-572,  3  fig,  4  tab,  22  refDept 
of  Commerce  Grant  No.  NA83AA-D00012. 
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quality,  Rotating  biological  contractor,  Biological 
treatment. 

Preliminary  findings  of  a  two-year  project  on  de- 
veloping water  and  wastewater  management  strat- 
egies in  surimi  processing  are  prevented.  The  ob- 
jective was  to  minimize  wastewater  generation  by 
process  modification  at  the  primary  source  of  pol- 
lution. The  frozen  surimi  process,  as  it  is  practiced 
today,  was  first  developed  by  the  Japanese  in  the 
late  1950's.  When  the  home  market  for  traditional 
surimi-based  products  matured  around   1974,  the 
Japanese   began   to   look   abroad   for   indigenous 
Asian    communities   such    as   Japanese-American 
populations  to  whom  they  might  sell  their  fish- 
based   products.    The   potential   growth   for   this 
emerging  industry  is  such  that  Kibun,  the  leading 
manufacture  of  fish  gel  products  in  Japan,  recently 
opened  two  U.S.  based  processing  plants.  Underly- 
ing thee  development  of  these  plants,  are  concerns 
over  processing  wastes  generated  in  surimi  produc- 
tion, particularly  in  light  of  the  ever-more  strict 
U.S.  effluent  guidelines.  It  was  found  that  protein 
losses  for  menhaden  surimi  manufacture  are  similar 
to  those  reported  for  Alaska  pollack  operations. 
Ultrafiltration  processing  of  wash  water  compares 
favorably  to  other  established  treatment  processes 
and  provides  a  potential  means  of  recycling  wash 
water.     Bench-top     studies     demonstrated     that 
counter-current  washing  resulted  in  approximately 
the  same  washing  efficiency  as  conventional  lateral 
flow  processing  using  significantly  less  water  in  the 
process.  Washing  efficiency  measurements  were 
shown  to  be  good  indicators  of  product  improve- 
ment (refinement).  Future  bench-top  studies  will 
be  conducted  to  evaluate  the  efficiency  of  reusing 
ultrafiltration  permeate  in  the  wash  process.  Pilot 
scale  studies  will  follow  bench-top  experiments  to 
verify  the  findings.  Additionally,  studies  will  be 
conducted  to  assess  the  treatability  of  the  permeate 
stream  from  ultrafiltration  by  rotating  biological 
contractor    (RBC)    processing.    (See    also    W88- 
00963)  (Lantz-PTT) 
W88-01023 

USE  OF  COAGULANTS  TO  TREAT  SEAFOOD 
PROCESSING  WASTEWATERS, 

Alaska  Univ.,  Fairbanks.  Dept.  of  Mechanical  and 
Environmental  Engineering. 
R.  A.  Johnson,  and  S.  M.  Gallanger. 
IN:  Proceedings  of  the  39th  Industrial  Waste  Con- 
ference, May  8-10,  1984,  Purdue  University,  West 
Lafayette,  Indiana.  Butterworth  Publishers, 
Boston.  1985.  p  573-583,  7  fig,  5  tab,  25  ref.  Dept. 
of  Commerce  Grant  No.  NA81AA-D-00009. 

Descriptors:  *Wastewater  treatment,  *Coagulants, 
•Food-processing  wastes,  Food  processing  indus- 
try, Suspended  solids,  Hydrocarbons,  Centrifuga- 
tion,  Coagulation,  Chitosan,  Ferric  sulfate,  Sea- 
food, Alaska,  Crabs,  Salmon,  Shrimp. 

A  Sea  Grant-funded  project  was  initiated  in  1978 
which   studied   suspended   solids   (TSS)   removal 
from  seafood  processing  wastewater  streams.  The 
initial  phase  of  the  project  involved  a  series  of 
laboratory  and  pilot  plant  tests  using  hydrocy- 
clones  as  solids-liquid  separation  devices.  A  cy- 
clone utilizes  centrifugal  forces  to  separate  particu- 
lates with  specific  gravities  greater  than  the  carrier 
fluid.  Results  from  this  first  phase  indicated  remov- 
al efficiencies  of  over  80%  for  shellfish  processing 
wastewaters  and  65%  for  salmon  processing  ef- 
fluents. In  all  cases,  the  pilot  plant  effluent  satisfied 
U.S.  EPA  standards  on  suspended  solids.  An  initial 
economic  analysis  indicated  the  cyclone  operating 
costs  to  be  only  a  small  fraction  of  the  processing 
costs.  Even  though  this  past  research  has  indicated 
cyclonic  separation  to  be  comparable  to  screens  in 
suspended  solids  removal,  there  still  remain  fine 
particles  in  the  overflow  and  considerable  liquid  in 
the  cyclone  underflow.   Because  of  the  obvious 
advantages   of  producing   as  a   dry   concentrate 
stream  as  possible,  the  main  thrust  of  this  research 
was  to  utilize  coagulants  to  further  concentrate  the 
solids  in  the  underflow.  The  initial  phase  of  this 
research  involved  jar  testing  in  a  Fairbanks  labora- 
tory to  ascertain  appropriate  coagulant  dosages, 
pH,  mixing  time,  and  other  parameters.  Then,  pilot 
plant  testing  was  performed  in  Kodiak,  Alaska,  to 
confirm   the   feastfr'ity   of  the   proposed   system. 
These  studies  showed  that  hydrocyclones  followed 


by  coagulant  addition  and  dewatering  can  produce 
clarified  stream  low  in  particulates  and  concentrate 
TSS  by  a  factor  of  around  100.  Chitosan  and  ferric 
sulfate  were  found  to  be  effective  coagulants  for 
crab,  salmon,  and  shrimp  processing  wastewaters. 
Although  the  proposed  system  may  not  be  present- 
ly economical  for  Alaskan  processors,  changes  in 
the  by-product  market  can  alter  this  conclusion. 
(See  also  W88-00963)  (Lantz-PTT) 
W88-01024 

HORIZONTAL-BAFFLED  ANAEROBIC  REAC- 
TOR FOR  TREATING  DILUTED  SWINE 
WASTEWATER, 

Hawaii  Univ.  at  Manoa,  Honolulu.  Dept.  of  Agri- 
cultural Engineering. 
P.  Y.  Yang,  and  C.  Y.  Chou. 
IN:  Proceedings  of  the  39th  Industrial  Waste  Con- 
ference, May  8-10,  1984,  Purdue  University,  West 
Lafayette,  Indiana.  Butterworth  Publishers, 
Boston.  1985.  p  585-597,  10  fig,  6  tab,  18  ref. 
USDA  HATCH  527  Project. 

Descriptors:  *Anaerobic  digestion,  *Farm  wastes, 
•Swine,  *Horizontal-baffled  anaerobic  reactor, 
•Wastewater  treatment,  Biological  treatment, 
Chemical  oxygen  demand,  Volatile  solids,  Solid 
retention  time,  Swine  wastewater,  Organic  carbon, 
Methane,  Sedimentation,  Flocculation. 

The  horizontal-baffled  anaerobic  reactor  was 
found  to  be  effective  in  treating  highly  diluted 
swine  wastewater  (influent  TCOD  concentration 
<  5  g/L  or  TVS  concentration  <  2  g/L).  The 
reactor  provides  an  effective  design  in  increasing 
the  solid  retention  times  (3-60  days)  in  spite  of  the 
lower  hydraulic  retention  times  (0.25-5  days)  being 
operated.  At  30  C,  this  anaerobic  reactor  provides 
a  maximum  of  TCOD  removal  and  maximum 
methane  gas  production  rate  of  81%  and  0.8  L/L/ 
day  at  a  TCOD  loading  rate  of  2.5  and  8.5  g/L/ 
day,  respectively.  It  is  comparable  with  the  anaero- 
bic filter  and  aerobic-activated  sludge  processes  in 
treating  the  supernatant  of  settled  swine 
wastewater.  Total  COD  loading  rates  for  maximiz- 
ing the  organic  removal,  methane  gas  production 
rate,  and  methane  yield  at  30  C  are  different  be- 
cause the  reactor  is  designed  to  combine  both 
physical  (sedimentation  and/or  flocculation)  and 
biochemical  effects.  The  reactor  is  considered  as  a 
potential  anaerobic  treatment  alternative  for  a 
highly  dilute  swine  wastewater  because  of  its  sim- 
plicity of  both  installation  and  operation.  Howev- 
er, additional  studies,  such  as  long  term  operational 
effect  (more  than  six  months)  of  using  a  certain 
TCOD  loading  rate  and  quantitative  shock  loading 
effect  on  the  performance  of  the  reactor,  should  be 
further  investigated.  Thus,  the  economic  evalua- 
tion can  be  followed.  (See  also  W88-00963)  (Lantz- 
PTT) 
W88-01025 

SIMPLIFIED  KINETIC  ANALYSIS  OF  THE 
ANAEROBIC  FLUIDIZED  BED  REACTOR, 

Manhattan  Coll.,  Bronx,  NY.  Environmental  Engi- 
neering and  Science  Program. 
J.  A.  Mueller,  K.  Subburamu,  and  E.  J.  Donovan. 
IN:  Proceedings  of  the  39th  Industrial  Waste  Con- 
ference, May  8-10,  1984,  Purdue  University,  West 
Lafayette,  Indiana.  Butterworth  Publishers, 
Boston.  1985.  p  599-611,  11  fig,  3  tab,  8  ref  EPA 
Contract  No.  68-03-3074. 

Descriptors:  *Kinetic  analysis,  *Anaerobic  diges- 
tion, 'Wastewater  treatment,  'Fluidized  bed  reac- 
tors, Chemical  analysis,  Chemical  oxygen  demand, 
Michaelis  analysis,  Biological  treatment,  Sludge  di- 
gestion, Mathematical  analysis. 

Simplified  kinetic  analysis  provides  a  rational  basis 
for  understanding  the  anaerobic  fluidized  bed 
system.  It  is  apparent  that  a  fluidized  bed  reactor  is 
a  continual  growth  reactor,  with  a  rapid  accumula- 
tion of  biological  solids  up  to  some  limit.  Attempt- 
ing to  obtain  steady  state  effluent  data  at  various 
COD  loading  rates  when  growth  is  well  below  the 
maximum  provides  no  significant  kinetic  informa- 
tion since  a  relatively  constant  effluent  concentra- 
tion will  result  due  to  changes  in  biological 
growth.  The  technique  of  using  a  geometric  in- 
crease  in   COD   loading   rate   near   the   methane 


former  maximum  growth  rate  while  maintaining  i 
upper  level  on  volatile  acids  concentrations  w 
bring  the  reactor  to  a  given  design  condition  in  tl 
shortest  possible  time.  The  simplified  Michae 
analysis  of  the  fluidized  bed  data  yields  maximu 
methane  former  growth  rates  similar  (within  25^ 
to  suspended  growth  systems.  However,  the  h 
chaelis  constant  is  significantly  greater  than  repa 
ed  for  suspended  growth  systems  requiring  rd 
tively  high  volatile  acid  concentrations  to  maints 
high  reaction  rates,  e.g.  2500  mg/L  for  80% 
maximum  rate.  The  three  anaerobic  systems  u 
lized  in  this  study  (the  anaerobic  filter,  the  anaa 
bic  upflow  sludge  blanket  (contact)  bed,  and  t 
anaerobic  fluidized  bed)  provided  relatively  hi 
unit  removal  rates  compared  to  aerobic  systei 
The  fluidized  bed  reactor  maintained  the  high 
biological  solids  concentration  of  the  three  syste 
allowing  operation  at  significantly  higher  volum 
ric  loading  rates  that  are  well  above  typical  desi 
values.  (See  also  W88-00963)  (Lantz-PTT) 
W88-01026 


UPGRADING  BIOLOGICAL  WASTEWAT1 
TREATMENT  USING  AN  EQUALIZATIO 
DENITRD7ICATION  SYSTEM, 

CH2M/HU1,  Denver,  CO. 

G.  T.  Diagger,  N.  N.  Hatch,  F.  D.  Bertz,  and  D 

A.  Skedsvold. 

IN:  Proceedings  of  the  39th  Industrial  Waste  C 

ference,  May  8-10,  1984,  Purdue  University,  W 

Lafayette,      Indiana.      Butterworth      Publish; 

Boston.  1985.  p  613-625,  11  fig,  3  ref. 

Descriptors:   'Wastewater  treatment,   'Biologi 
treatment,  *Denitrification,  'Process  control, 
trogen,    Hydrogen   ion   concentration,    Chemi 
treatment,  Columbia  Nitrogen  Corporation. 

An  upgrade  of  the  Columbia  Nitrogen  Corrx 

tion's  (Augusta,  GA)  wastewater  treatment  sysi 

by  the  addition  of  an  equalization/denitrifical 

system  is  described.  The  equalization  basin  ' 

sized  to  provide  a  significant  reduction  in  t 

short-term  (i.e.,  diurnal)  and  long-term  (daily)  v 

ability.  Using  the  transfer  function  approach 

the  equations  for  random  variations  in  the  infli 

concentration,  a  basin  hydraulic  retention  time 

to  4  days  was  selected.  The  feasibility  of  incoi 

rating  denitrification  in  the  design  of  the  equal 

tion  basin  was  investigated  using  static  batch  d 

trification  tests.  The  results  indicated  that  denil 

cation  was  feasible  assuming  that  short-term  eqi 

zation  could  be  achieved  to  minimize  variation 

the  pH.  Such  equalization  was  also  expectet 

minimize  potential  acclimation  lags  and  inhibi 

or  toxic  responses  by  the  denitrifying  microo 

nisms.  Control  measures  to  ininimize  tempera 

losses  and  to  control  the  concentration  of  denit 

ing  microorganisms  were  also  considered  ne 

sary.  Equalization/denitrification  capabilities  \ 

added  to  the  Columbia  Nitrogen  system  by  < 

verting  an  0.9  MG  brush  rotor  oxidation  ditch 

a  4.0  MG  equalization  basin.  Analysis  of  infl 

and  effluent  data  indicated  a  significant  reduc 

in  the  magnitude  and  variability  of  the  TC 

loading  of  the  waste  stream.  The  reductioi 

TCOD  loading  was  primarily  a  result  of  dem 

cation  which  was  essentially  complete  about ! 

of  the  time.  The  reduction  in  variability  ws 

reasonably  good  agreement  with  the  predictioi 

the  transfer  function  models.  The  basin  also  re 

ed  in  a  significant  reduction  in  the  variability  o 

nH,  and  denitrification  increased  the  alkaluul 

the   wastewater.    (See    also   W88-00963)   (L 

PTT) 

W88-01027 

APPLICATION  OF  MEMBRANE  ANAERC 
REACTOR  SYSTEM  FOR  THE  TREATM 
OF  INDUSTRIAL  WASTEWATERS, 

Dorr-Oliver,  Inc.,  Stamford,  CT. 

A.  Li,  D.  Kothari,  and  J.  J.  Corrado. 

IN-  Proceedings  of  the  39th  Industrial  Waste 

ference,  May  8-10,  1984,  Purdue  University, 

Lafayette,      Indiana.      Butterworth      Publis 

Boston.  1985.  p  627-636,  7  fig,  5  tab,  6  ref. 

Descriptors:  'Wastewater  treatment,  'Meml 
Anaerobic        Reactor        System,        'Indu 
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stewater,  'Anaerobic  digestion,  Ultrafiltration, 
ipended  solids,  Biomass,  Chemical  oxygen 
sand,  Volatile  solids,  Methane. 

:  Membrane  Anaerobic  Reactor  System 
\RS)  is  a  suspended  growth  anaerobic  reactor 
owed  by  a  membrane  ultrafiltration  unit  for 
d-liquid  separation.  The  reactor  contents  are 
stantly  being  pumped  to  the  membrane  unit  for 
d-liquid  separation;  the  permeate  becomes  the 
iient,  and  the  biomass  is  returned  to  the  reactor. 
I  MARS  system  is  capable  of  achieving  in 
ess  of  95%  COD  removal  at  a  volumetric  load- 
rate  of  approximately  16  kg  COD/cu  m/day 
up  to  99%  COD  removal  at  a  loading  rate  of  8 
IX)D/cu  m/day.  Effluent  suspended  solids  (SS) 
centrations  are  consistently  below  10  mg/L  for 
studies  even  with  feed  SS  concentration  up  to 

00  mg/L.  The  system  can  be  operated  to  result 
i  net  biomass  yield  between  0.06  to  0.12  kg 
5/kg  COD  removed.  The  observed  methane 
taction  rate  will  vary  from  0.28  to  0.34  cu  m/ 
DOD  removed  at  STP  depending  on  the  type 
*d  wastewater.  Membrane  flux  correlates  very 

1  with  the  reactor  VSS  concentration  for  vari- 
wastewaters.    High    feed    SS    concentration 

is  to  give  lower  flux  across  the  membrane, 
also  W88-00963)  (Lantz-PTT) 
1-01028 


LOGICAL  TREATABILITY  DATA  ANALY- 
OF  INDUSTRIAL  WASTEWATERS, 

ihoma  State  Univ.,  Stillwater.  School  of  Civil 
peering. 

r.  Kincannon,  and  E.  L.  Stover. 
Proceedings  of  the  39th  Industrial  Waste  Con- 
ice,  May  8-10,  1984,  Purdue  University,  West 
yette,      Indiana.      Butterworth      Publishers, 
on.  1985.  p  627-643,  9  fig,  1  tab,  9  ref. 

:riptors:  *Model  studies,  'Biological  treat- 
t,  'Wastewater  treatment,  'Industrial 
ewater,  Activated  sludge,  Mathematical 
els.  Rotating  biological  contactors,  Organic 
Industrial  wastes,  Biological  oxygen  demand. 

em  approaches  to  design  of  activated  sludge 
esses  treating  industrial  wastewaters  employ 
ematical  process  models  depicting  the  rela- 
hips  among  factors  affecting  the  kinetics  of 
ewater  purification.  The  aim  of  all  design 
:1s  is  to  provide  more  accurate  predictive 
tions  which  are  in  keeping  with  the  underly- 
netabolic  and  biological  principles  governing 
jurification  process.  Most  models  are  devel- 

by  writing  material  balances  describing  the 

rate  of  change  in  substrate  and  in  biomass. 
ribing  mathematically  these  two  functions  is 
«  the  various  design  models  differ.  Each 
:1  contains  biokinetic  constants  that  are  usual- 
itermined  from  biological  treatability  studies, 
reliability  of  a  design  has  been  based  upon 
anting  for  the  variability  of  the  influent  BOD, 
low  rate.  It  has  generally  been  assumed  that 
iokinetic  constants  are  true  constants.  Howev- 

previous  papers,  the  authors  have  shown  that 
5  not  the  case,  and  a  procedure  was  developed 
ccounting  for  the  variability  of  the  biokinetic 
ants.  During  the  early  1070's  the  authors  in- 
iced  the  concept  of  total  organic  loading  for 
gical  towers  and  rotating  biological  contac- 

This  concept  has  been  developed  into  a 
n  model  for  biological  towers  and  rotating 
gical  contactors.  The  results  presented  in  this 
•  with  three  industrial  wastes  and  also  many 

pilot  plant  studies  conducted  by  the  authors 
that  the  total  organic  loading  concept 
•microorganism  ratio)  provides  an  analysis 
>roduces  little  scatter  of  the  data;  whereas,  the 
onship  that  is  based  upon  the  specific  sub- 

utilization  rate  or  specific  growth  rate  is  a 
ion  of  the  biological  reactor  substrate  concen- 
n  shows  extreme  scatter  in  the  data.  There- 
the  model  presented  in  this  paper  provides 
accurate  predictive  equations  for  the  purpose 
logical  treatability  data  analysis  of  industrial 
■waters.  (See  also  W88-00963)  (Lantz-PTT) 
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Descriptors:  'Bulking  sludge,  'Carbohydrates, 
♦Wastewater  treatment,  'Biosorption  contactors, 
Sludge  digestion,  Settleable  solids,  Suspended 
solids,  Aeration,  Biological  treatment. 

A  grain-milling  facility  has  experienced  problems 
with  its  wastewater  treatment  plant  due  to  the 
presence  of  filamentous  biological  sludge.  The  ad- 
dition of  cationic  polymer  to  the  activated  sludge 
prior  to  secondary  settlement  has  generally  been 
effective  in  meeting  a  discharge  suspended  solids 
(SS)  pretreatment  limit  of  250  mg/L.  The  cost  of 
polymer  addition  prompted  a  study  to  find  a  more 
cost-effective  means  of  attaining  a  better  settling 
sludge  in  order  to  meet  effluent  TSS  pretreatment 
compliance  conditions.  The  plant  was  suspected  of 
suffering  from  filamentous  bulking  resulting  from 
low   organic   loading   conditions  in   the   aeration 
basins.    Studies    reported    here    were    conducted 
under  actual  plant  operating  conditions  in  order  to 
provide  a  basis  for  a  suitable  methodology  aimed  at 
improving  existing  sludge  settling  characteristics. 
In  applying  the  results  of  similar  studies  to  bulking 
sludge  control,  it  should  be  noted  that  filamentous 
growth  caused  by  dissolved  oxygen  limitations  and 
high  organic  loading  will  not  respond  to  the  high 
initial  substrate  loading  induced  biosorption  proc- 
ess. All  contactor  systems  examined  exhibited  sig- 
nificantly better  sludge  settling  characteristics  than 
the  control  system  under  normal  operating  condi- 
tions (Phase  I).  The  system  which  offered  the  best 
settling  sludge  was  the  30  minute  contactor  system 
followed  by  2.5  days  aeration  time  (2. 5 A);  this 
system  shared  the  same  aeration  time  as  the  full 
scale  plant.  During  the  Phase  II  period  of  spills, 
the  90  minute  contactor  system  (1.5A)  offered  a 
more  stable  effluent  TSS  than  the  control.  A  90 
minute  anoxic  contactor  has  been  in  full  scale  plant 
operation  since  October  1983.  Effluent  SS  limita- 
tions have  been  met  with  only  minimal  polymer 
usage.  It  was  anticipated  that  a  more  dramatic 
response  in  sludge  settling  characteristics  would 
have  been  observed  using  an  initial  biosorption 
contactor.  From  a  practical  standpoint  the  contac- 
tor has  provided  a  more  cost  effective  wastewater 
treatment  operation.  From  a  theoretical  standpoint 
further  research  is  required  by  which  to  more 
clearly  define  the  mechanisms  that  control  biosorp- 
tion and  sludge  settlement  characteristics.  This  re- 
search and  understanding  is  necessary  if  a  predic- 
tive approach  to  solving  sludge  bulking  problems 
is  to  be  found.  (See  also  W88-O0963)  (Lantz-PTT) 
W88-01030 
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Secondary  clarifiers  are  designed  to  serve  the  dual 
function  of  clarifying  the  effluent  and  thickening 
the  settled  solids.  Previous  studies  have  shown  that 
batch  flux  thickening  theory  adequately  describes 
clarifier  failure  within  pilot  clarifiers.  When  the 
solids  flux  to  the  clarifier  exceeded  the  sedimenta- 
tion rate,  the  sludge  blanket  rose  to  the  surface  and 
massive  amounts  of  solids  were  transported  over 
the  effluent  weir.  Recent  recognition  of  the  rela- 
tionship between  sludge  blanket  depth  and  effluent 
quality  has  lead  to  the  design  of  deeper  clarifiers. 
Classical  design  theory  on  the  relationship  between 
clarifier  hydraulics  and  performance  is  incorrect. 
The  mixed  liquor   influent  can  be  visualized  as 


being  poured  into  the  clarifier  like  molasses  into 
water.  The  influent  suspended  solids  (SS)  slurry 
generates  a  density  current  which  falls  through  the 
clarification  zone  into  or  onto  the  sludge  blanket 
zone.  This  hydraulic  movement  results  in:  (1) 
channeling;  (2)  high  upflow  velocities  at  peripheral 
weirs;  (3)  recirculation  within  the  clarifier;  and  (4) 
dead  zones.  Higher  sludge  blanket  levels,  which 
assist  in  decreasing  channeling  effects,  are  prone  to 
deteriorate  effluent  quality  during  transient  flow 
conditions.  Residence  time  distribution  and  internal 
flow  pattern  analyses  indicate  that  non-level  weirs 
create  a  tortuous  flow  path  which  is  effective  in 
achieving  clarification.  The  clarification  perform- 
ance of  identical  clarifiers  (same  dimensions  and 
number  of  inlet  ports)  is  equivalent  under  steady- 
state  conditions  regardless  of  the  levelness  of  the 
effluent  weirs.  However,  the  nonlevel  clarifier  was 
susceptible  to  transient  hydraulic  upsets.  Moderate 
temperature  gradients  (fractions  of  a  degree)  are 
the  result  of,  rather  than  the  cause  of,  non-ideal 
clarifier  flow  patterns.  The  Pflanz  equation  does 
not  adequately  model  clarification  performance. 
Sedimentation  models  based  on  plug  flow  and  as- 
sumption of  quiescent  settling  are  inadequate.  Op- 
erators of  clarifiers,  particularly  ones  with  non- 
level  weirs,  should  minimize  step  changes  in  sump 
and  recycle  flow  rates.  (See  also  W88-O0963) 
(Lantz-PTT) 
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Although  biological  treatment  for  removal  of  solu- 
ble waste  organic  substrates  has  proven  to  be  a 
highly  successful  method,  the  efficiency  of  treat- 
ment is  seldom,  if  ever,  100%  by  any  of  several 
methods  for  assessing  influent  and  effluent  concen- 
trations of  pollutants;  i.e.,  COD,  TOC,  or  BOD.  It 
is  common  knowledge  that  when  a  readily  metabo- 
lizable  compound  such  as  glucose  is  fed  at  a  con- 
centration of  1000  mg/L  (1060  mg/L  COD)  to  an 
acclimated  microbial  population  under  aerobic 
conditions  in  either  a  batch  reactor  or  a  continuous 
flow  reactor,  the  lowest  residual  soluble  COD 
usually  attainable  is  between  30  and  50  mg/L.  This 
residual  is  properly  designated  as  non-biodegrada- 
ble in  practical  engineering  terms  because  it  is 
residual  with  respect  to  the  acclimated  population. 
The  major  purpose  of  the  current  study  was  to 
examine  the  long-term  fate  of  the  COD  remaining 
after  aerobic  treatment  of  a  synthetic  waste.  Previ- 
ously research  involved  the  total  retention  of  bio- 
mass, and  it  seemed  to  indicate  that  the  simplest 
and  most  direct  approach  to  the  present  study  was 
to  retain  totally  both  the  biomass  and  the  residual 
COD  and  to  monitor  changes  in  each  over  time 
while  feeding  daily  a  given  concentration  of 
carbon  source.  Results  revealed  that  the  residual 
COD  measured  in  batch  or  continuous  flow  treat- 
ability studies,  while  being  the  practical  or  engi- 
neering non-biodegradable  residual  with  respect  to 
secondary  treatment  processes,  is  not  non-metabo- 
lizable  over  the  long  term.  Over  90%  of  this  'near- 
term'  residual  is  subject  to  biological  metabolism. 
Allowing  that  long  cell  retention  time  corresponds 
to  slow  specific  growth  rate,  the  present  work 
indicates  that  slow  specific  growth  rates  make  for 
lower  specific  decay  rates,  but  it  would  appear  that 
an  equilibrium  value  is  approached.  (See  also  W88- 
00963)  (Lantz-PTT) 
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Studies  were  performed  to  improve  the  perform- 
ance of  the  downflow  stationary  fixed  film  (DSFF) 
reactors  by  changing  the  configuration  of  the  ver- 
tical channels  inside  the  reactor  to  reduce  the 
volume  unavailable  for  the  biochemical  reactions. 
Differences  in  performance  were  analyzed  with 
respect  to  the  mixing  profiles  through  the  reactors. 
Mixing  characteristics  of  DSFF  reactors  were 
shown  to  be  a  function  of  their  geometrical  con- 
figurations (horizontal  channel  separation  and  feed 
distributor)  and  their  operation  with  and  without 
recirculation.  Recycling  at  a  ratio  4:1  improved  the 
mixing  in  the  reactor  having  continuous  channels; 
however,  with  non-continuous  channel  reactor 
shortcircuiting  became  noticeable.  Performance 
during  start-up  was  characterized  by  a  high  degree 
of  COD  reduction  (up  to  95%),  an  increase  in 
methane  production  rate  (up  to  3.5  cu  m/cu  m/ 
day),  and  a  volatile  acid  concentration  below  1,000 
mg/L.  Horizontal  spacing  (e.g.,  non-continuous 
channel  reactor)  improved  reactor  performance  by 
improved  mixing.  The  growth  of  bacteria  in  the 
poorly  mixed  reactor  produced  more  dead  space 
and  shortcircuiting  than  in  the  better  mixed  reac- 
tor. The  result  was  a  poorer  support  utilization  in  a 
poorer  mixed  reactor.  (See  also  W88-00963) 
(Lantz-PTT) 
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A  full  scale  ANAMET  anaerobic  contact  reactor 
system  was  constructed  at  the  Hylte  Bruks  AB 
newsprint  mill  in  Sweden.  The  plant  is  treating 
preclarified  wastewater  from  TMP-production, 
groundwood-,  magnetite-  and  deinked  pulp  togeth- 
er with  evaporator  condensate  and  aerobic  excess 
sludge.  The  design  capacity  of  the  plant  is  29.6 
metric  tons  of  COD  (1 1.3  metric  tons  of  BOD)  per 
day  in  a  flow  of  6100  cu  m.  The  plant  is  operated 
at  35-38  C.  Results  from  the  first  five  months  of 
operation  were  given.  Full  flow  was  reached  after 
13  weeks  of  operation.  The  wastewater  has  been 
considerably  more  diluted  than  anticipated  result- 
ing in  an  organic  load  of  18-20  metric  tons  of 
COD/day  at  full  flow.  The  BOD  concentration 
has  been  around  1.0  kg/cu  m.  Start-up  has  required 
a  longer  time  than  anticipated,  largely  due  to  prob- 
lems with  sulfide  inhibition.  After  5  months  of 
operation,  a  COD  reduction  of  60%  and  a  BOD 
reduction  of  70%  were  obtained.  Specific  gas  pro- 
duction is  0.14-0.15  cu  m  CH4/kg  COD  added. 
Major  conclusions  from  the  existing  experience  in 
this  plant  are:  (1)  Anaerobic  treatment  of  this  pulp 
and  paper  industry  effluent  combined  with  gas 
recovery  is  technically  feasible  on  a  full  scale  basis. 
Advantages  anticipated  from  smaller  scale  experi- 
ments have  been  largely  fulfilled;  (2)  A  65-70% 
BOD  reduction  has  been  achieved  despite  influent 
concentration  is  only  around  1  kg  BOD/cu  m;  (3) 


The  start-up  has  required  considerable  time.  Con- 
version to  gas  is  improving  still  after  5  months  of 
operation;  and  (4)  During  the  start-up,  a  soluble 
sulfide  level  in  excess  of  0.10  kg  S/cu  m  has 
resulted  in  stability  problems  at  pH  7.  (See  also 
W88-00963)  (Lantz-PTT) 
W88-01034 
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Treatability  studies  were  conducted  on  some  waste 
streams.  Each  of  the  waste  streams  was  unique  and 
required  special  attention  during  the  acclimation 
phase  of  the  testing.  It  is  important  to  find  the  right 
bacteria  for  seed  material  and  to  develop  an  accli- 
mated culture  in  the  reactors.  In  addition  to  the 
special  nature  of  a  lot  of  organics  present  in  the 
chemical  industry  waste,  there  are  a  few  other 
factors  that  often  impact  the  success  of  biological 
treatment  on  these  waste  streams.  Some  of  these 
are:  (1)  salt  content;  (2)  sulfate  content;  (3)  non- 
degradable  organics;  and  (4)  toxic  or  inhibitory 
compounds.  (See  also  W88-00963)  (Lantz-PTT) 
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The  loading  capacity  of  any  biological  wastewater 
treatment  system  is  essentially  dictated  by  the 
amount  of  active  biomass  retained  in  the  reactor 
providing  a  sufficient  contact  between  active  bio- 
mass and  organic  waste  is  assured.  The  more 
sludge  that  can  be  retained,  the  higher  the  loads 
that  can  be  applied.  Retention  of  more  active  bio- 
mass was  the  objective  for  developing  of  the 
hybrid  Upflow  Sludge  Blanket  Filter  (UBF)  reac- 
tor. The  Upflow  Anaerobic  Sludge  Blanket 
(USAB)  reactor  is  limited  by  the  settling  properties 
of  the  granular  sludge.  The  Anaerobic  Filter  (AF) 
reactor  is  limited  by  plugging  and  channelling  due 
to  the  accumulation  of  suspended  biomass  in  the 
bottom  of  the  reactor.  By  combining  an  upflow 
granular  sludge  blanket  and  an  anaerobic  filter 
made  of  plastic  rings  floating  in  the  top  third  of  the 
reactor,  the  UBF  hybrid  reactor  minimizes  the 
disadvantages  of  both  USAB  and  AF  reactors.  A 
lab-scale  UBF  reactor  was  found  to  be  able  to  treat 
medium  strength  soluble  sucrose  waste  (up  to  1% 
sucrose  waste)  at  up  to  22  g  COD/L/d  loading 
rate  with  a  95%  soluble  COD  removal  efficiency. 
Maximum  observed  methane  productivity  was  8 
vol/vol/d.  The  filter  was  efficient  in  retaining  bio- 
mass. Biomass  content  of  the  effluent  relative  to 
the  reactor  biomass  concentration  was  very  low. 
In  addition,  the  UBF  reactor  was  a  simple  design 
and  required  no  special  gas  or  sludge  separation 
device.  The  biomass  underwent  changes  in  its  mi- 
crobial composition  with  increasing  loading  rate 
and  increasing  influent  concentration,  resulting  in  a 
decrease  in  the  relative  proportion  of  the  aceto- 
clastic  biomass  This  reduces  in  practice  the  capac- 


ity of  the  system.  Kinetic  considerations,  showed 
that  the  value  of  the  decay  coefficient  was  not 
negligible.  Also,  these  values  were  affected  by 
substrate  concentration.  (See  also  W88-00963) 
(Lantz-PTT) 
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pal wastewater,  'Industrial  wastewater,  'Priority 
pollutants,  'Wastewater  treatment,  Organic  com- 
pounds, Adsorption,  Economic  aspects,  Monitor- 
ing, Chemical  oxygen  demand,  Organic  carbon. 

Granular  activated  carbon  is  an  effective  treatment 
method  for  the  removal  of  organic  priority  pollut- 
ants but  requires  extensive  pilot  testing  to  develop 
design  information  for  a  specific  wastewater 
matrix.  Competitive  adsorption  by  components  in 
the  background  matrix  dramatically  effects  carbon 
removal  performance  for  individual  solutes  in  this 
case  decreasing  individual  solute  removal  capac- 
ities by  as  much  as  80-97%.  Therefore,  determining 
the  economics  of  carbon  adsorption  for  a  specific 
wastewater  matrix  is  difficult  unless  a  sufficient 
data  base  is  available  to  characterize  treatment 
efficiency.  Competitive  adsorption  also  increases 
treatment  costs  in  that  it  requires  facilities  with 
limits  for  specific  priority  pollutants  to  determine 
the  earliest  eluting  pollutant  and  then  monitor  for 
that  pollutant  often  with  expensive  sophisticated 
equipment  to  determine  pollutant  breakthrough. 
Monitoring  for  a  generalized  pollutant  parameter, 
such  as  COD  or  TOC,  will  not  provide  sufficient 
information  regarding  breakthrough  of  specific  so- 
lutes. This  study  also  indicates  that  desorption  is  a 
significant  factor  in  terms  of  compliance  with  efflu- 
ent limitations  and  could  cause  permit  violations 
well  before  the  actual  breakthrough  of  the  com- 
pounds of  concern.  (See  also  W88-00963)  (Lantz- 
PTT) 
W88-01037 
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The  Millipore  Corporation  manufactures  and  mar- 
kets precision  separations  systems  for  the  pharma- 
ceutical, microelectronics,  health  care  and  other 
industries.  Some  of  the  membranes  used  in  their 
products  are  manufactured  at  Millipore's  Bedford, 
MA  facility.  The  manufacturing  activities  result  in 
the  production  of  over  100,000  gal/d  of 
wastewater  containing  traces  of  glycerin,  alcohol, 
acetone  and  other  organic  chemicals.  The 
wastewater  is  discharged  to  the  municipal  sewer 
which  is  connected  to  the  Metropolitan  District 
Commission  (MDC)  sewer  system  serving  the 
Metropolitan  Boston  area.  Shortly  after  the  imple- 
mentation of  their  Industrial  Pretreatment  Regula- 
tions, the  MDC  notified  the  Millipore  Corporation 
of  their  intention  to  place  limitations  on  the  dis- 
charge of  solvents  from  the  Bedford  plant.  Based 
upon  a  number  of  factors,  including  removal  effi- 
ciency, implementation  time,  flexibility  and  cost,  a 
program  of  segregation  of  high  strength  waste 
streams  for  pretreatment  using  the  activated  sludge 
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ocess  was  implemented  at  the  Millipore  Corpo- 
tion.  This  paper  discusses  the  design  and  oper- 
on  of  this  activated  sludge  system  at  Millipore's 
dford  plant.  (See  also  W88-00963)  (Lantz-PTT) 
88-01038 
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mpro,  Inc.,  Rothschild,  WI. 

A.  Garzonetti. 

:  Proceedings  of  the  39th  Industrial  Waste  Con- 

ence,  May  8-10,  1984,  Purdue  University,  West 

fayette,      Indiana.      Butterworth      Publishers, 

ston.  1985.  p  741-746,  6  fig,  3  tab,  3  ref. 

scriptors:  ^Wastewater  facilities,  *Filtration, 
'astewater  treatment,  •Primary  effluent  filtra- 
a,  Primary  treatment,  Pulsed  bed  wastewater 
it,  Filtration,  Suspended  solids,  Biochemical 
igen  demand,  Clarification. 

pulsed  bed  wastewater  filter  is  shown  to  effec- 
dy  remove  suspended  solids  and  biochemical 
'gen  demanding  material  from  the  overflow 
in  a  primary  clarifier.  The  technique  promises 
reduce  the  costs  and  energy  usage  associated 
h  conventional  sewage  treatment  processes.  Ex- 
sive  research  at  the  University  of  California 
vis  shows  the  technique  (known  as  Primary 
luent  Filtration,  or  PEF)  can  eliminate  65-70% 
the  suspended  solids  and  50-60%  of  the  BOD 
n  primary  effluent.  Energy  requirements  for 
ilar  removals  by  activated  sludge  are  estimated 
>e  10  times  as  great.  Among  PEF  applications 
advanced  primary  treatment  prior  to  aquatic 
harge  or  land  treatment;  secondary  treatment 
il  two-stage  filtration,  or  PEF  in  advance  of 
d  growth  systems,  such  as  trickling  filters;  or 
msion  or  upgrading  of  secondary  treatment. 
I  also  W88-O0963)  (Lantz-PTT) 
5-01039 
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rinia  Polytechnic  Inst,  and  State  Univ.,  Blacks- 
;.  Dept.  of  Civil  Engineering. 
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Proceedings  of  the  39th  Industrial  Waste  Con- 
ace,  May  8-10,  1984,  Purdue  University,  West 
lyette,  Indiana.  Butterworth  Publishers, 
ion.  1985.  p  747-756,  4  fig,  4  tab,  6  ref. 

niptors:  "Wastewater  treatment,  *Tar  sands, 
wess  waters,  'Polymers,  *Air  flotation,  Indus- 
wastewater,  Flotation,  Bitumen,  Suspended 
Is,  Organic  matter,  Organic  carbon,  Dissolved 
Is,  Chemical  oxygen  demand. 

term  sand  refers  to  consolidated  or  unconsoli- 
i  rock  with  interstices  that  contain  viscous  or 

bitumen  which,  in  its  natural  state,  cannot  be 
vered  by  methods  commonly  used  in  the  pe- 
um  industry.  To  extract  bitumen  from  tar 
,  it  is  necessary  to  first  convert  the  material 
a  form  which  can  be  transported  to  produc- 
wells.  Among  the  more  promising  extraction 
tuques  now  recognized  are  in  situ  combustion 
steam  purge  methods.  The  Department  of 
gy  Office  at  Laramie  and  Wyoming  Research 
•oration  (formerly  united  as  the  Laramie 
gy  Technology  Center  or  LETC)  have  been 
flng  the  two  types  of  recovery  methods  for 
ral  years.  The  wastewater  used  in  this  study 
generated  in  an  in  situ  steam  purge  experiment 
ncted  by  LETC  in  1980.  In  this  experiment 
I  barrels  of  bitumen  and  6.250  barrels  of 
ewater  (referred  to  as  TS-1SX  process  waters) 

produced.  The  TS-1S  waters  contained  high 
s  of  solids  and  organic  matter  so  some  form  of 
merit  would  be  required  before  the  waters 
I  be  recycled  or  disposed  of  in  an  acceptable 
ier  The  work  described  in  this  paper  was 
rtaken  to  investigate  the  potential  of  using  a 
stage,  air  flotation  system  to  treat  the  TS-1S 
".Efrller  studies  conducted  in  laboratories 
ued  that  air  flotation  was  a  viable  process,  but 
onfiguration  and/or  operation  of  the  systems 
dered  previously  were/was  somewhat  differ- 
System  performance  was  evaluated   on   the 


basis  of  changes  in  TOC,  TSS,  total  solids,  TDS, 
and  COD.  Good  removals  of  SS  and  TOC  were 
achieved  at  all  combinations  of  the  independent 
variables  considered  when  the  system  was  operat- 
ed at  25  C.  Residual  levels  of  SS  and  TOC  in 
second  stage  effluents  averaged  9  and  53  mg/L 
respectively.  (See  also  W88-00963)  (Lantz-PTT) 
W88-01O4O  ; 
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Descriptors:  *Wastewater  treatment,  *Ion  ex- 
change, *Ammonium,  'Filtration,  "Clinoptilolite, 
♦Zeolites,  Performance  evaluation,  Costs,  Pretreat- 
ment of  wastewater,  Regeneration,  Leakage, 
Sodium  chloride,  Hydrogen  ion  concentration, 
Calcium. 

The  need  for  ammonia  removal  from  municipal 
and  industrial  wastewater  has  been  realized  for 
many  years.  There  are  several  processes  that  have 
been  studied  and  used  for  ammonium  removal,  one 
of  which  is  ion  exchange  by  clinoptilolite.  Clinop- 
tilolite is  a  natural  zeolite  which  has  a  favorable 
selectivity  and  capacity  for  ammonium.  Ammoni- 
um removal  by  clinoptilolite  has  been  used  in  full 
scale  operations  but,  due  to  the  costs  associated 
with  the  process,  its  use  has  been  limited.  The  high 
cost  of  the  process  can  be  attributed  to  two  areas: 
regeneration  and  influent  water  pretreatment.  To 
improve  the  cost  effectiveness  of  the  process,  three 
areas  which  need  improvement  are  studied:  the 
water  pretreatment  requirement,  the  regeneration 
conditions,  and  the  use  of  clinoptilolites  other  than 
Hector  clinoptilolite  (the  most  widely  studied  and 
used  clinoptilolite).  Regeneration  was  effectively 
accomplished  with  3%  NaCl.  Higher  salt  concen- 
trations   improved    performance    very    little    and 
would  not  be  recommended  in  practice.  With  a 
regeneration  time  of  200  minutes,  no  effect  of  pH 
was  evident  on  the  subsequent  service  run.  Calci- 
um concentrations  <  100  mg/L  in  the  regenerant 
did  not  appear  to  adversely  affect  ammonium  re- 
moval   performance,    but    higher    concentrations 
caused  a  deterioration  in  subsequent  performance. 
Direct  application  of  wastewater  to  clinoptilolite 
beds  is  feasible  and  research  should  be  continued  to 
optimize  the  system.  A  difference  in  ammonium 
removal  performance  was  noted  after  8-10  hours  of 
operation  in  almost  every  run.  After  six  service 
periods,  no  permanent  loss  in  capacity  was  noted. 
The  regeneration  scheme,  3%  NaCl,  2-3  BV/hr  for 
7  hours,  appeared  to  adequately  regenerate  both 
systems.  The  best  ammonium  removal  perform- 
ance was  found  at  the  lowest  loading  rate  (5  BV/ 
hr).  (See  also  W88-00963)  (Lantz-PTT) 
W88-01041 
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Descriptors:  *Wastewater  treatment,  'Biological 
treatment,  *Glen  Falls,  *New  York,  Ciba-Geigy 
Corporation,  Industrial  wastewater,  Pilot  studies, 
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Solids. 

The  City  of  Glens  Falls,  New  York,  is  in  the 
process  of  constructing  a  secondary  wastewater 
treatment  facility  to  upgrade  its  existing  primary 
treatment  plant.  The  new  plant,  described  in  the 
Wastewater  Facilities  Plan  Amendment  of  June 
1981  prepared  by  Lawler,  Matusky  and  Skelly 
Engineers  (LMS),  was  originally  designed  to  serve 


the  population  and  industries  of  Glens  Falls  and  to 
treat  the  pretreated  industrial  wastewater  from  the 
Ciba-Geigy  Corporation  (Ciba-Geigy)  pigments  fa- 
cility. A  pilot  evaluation  program  was  initiated  and 
conducted  by  Ciba-Geigy  and  its  consultant,  the 
AWARE  Corporation  (AWARE),  in  January  1981 
to  determine  the  compatability  of  the  Ciba-Geigy 
wastewater  with  joint  secondary  biological  treat- 
ment and  to  develop  process  design  criteria  for  the 
design  of  the  treatment  facility.  Subsequently, 
LMS  prepared  a  new  Facilities  Plan  Amendment 
(completed  in  July  1982)  and  additional  pilot  eval- 
uations in  June  1982.  This  paper  describes  and 
summarizes  the  results  obtained  from  the  two  stud- 
ies on  the  same  combination  of  Glens  Falls/Ciba- 
Geigy  wastewater.  Side-by-side  comparisons  of 
pertinent  process  parameters,  including  organic 
loading  (F/M),  substrate  removal  kinetics,  nitrifi- 
cation, oxygen  utilization,  solids  production,  solids- 
liquid  separation,  and  nutrient  requirements,  are 
presented.  The  paper  shows  that  the  two  studies,  at 
markedly  different  scales  of  reactor  size  and  flow 
rate,  produced  very  similar  results  in  terms  of 
reaction  parameters.  It  is  hoped  that  this  compari- 
son will  shed  some  light  on  the  effect  of  equipment 
size  on  laboratory  and  pilot  biological  treatability 
studies.  (See  also  W88-00963)  (Lantz-PTT) 
W88-01042 
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Civil  Engineering. 
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The  different  methods  of  anaerobic  treatment:  1. 
conventional    anaerobic    digester,    2.    completely 
mixed   anaerobic   contact   digester,    3.   anaerobic 
packed  bed   reactor  (APBR)/anaerobic   filter,   4. 
upflow  anaerobic  sludge  blanket  (UASB)  reactor, 
5.  anaerobic  fluidized  bed,  and  6.  two-phase  anaer- 
obic digestion)  in  general  use  in  industry  are  out- 
lined in  this  paper.  A  discussion  is  presented  of 
difficulties  encountered  in  biomass  retention  in  var- 
ious types  of  reactor,  and  a  review  is  given  of  the 
current   state-of-the-art.    The   development   of  a 
completely  new  concept  for  operating  completely 
mixed  digesters  for  treating  industrial  wastewaters 
is  proposed.  With  optimized  reactor  design,  it  is 
hoped  that  this  newly  developed   1 -stage  system 
using  membrane  filtration  within  the  anaerobic  re- 
actor will  eventually  solve  the  problem  of  retain- 
ing a  sufficient  quantity  of  active  biomass  in  the 
reactor.  Work  is  also  being  carried  out  to  apply 
this  technique  of  biomass  separation  in  a  two-phase 
anaerobic  digestion  system.   The  paper  also  de- 
scribes the  research  being  carried  out  into   the 
causes  of  poor  solid/liquid  separation  and  the  solu- 
tions to  the  problems.  It  was  found  that  nutrient 
deficiencies  will  cause  filamentous  growth,  result- 
ing in  poor  sedimentation  and  filterability.   Fila- 
mentous growth  can  be  prevented  by  maintaining  a 
N/P  ratio  of  about  5.  Despite  the  many  advantages 
of  the  anaerobic  digestion  process  in  the  waste 
treatment     field,     in     particular     high     strength 
wastewater,  it  has  not  yet  reached  its  full  potential. 
There  is  a  lot  of  mileage  left  in  anaerobic  digestion, 
especially  with  the  introduction  of  the  potentially 
superior  'second  generation'  reactors.  The  industri- 
al uses  of  anaerobic  digestion  technology  is  grow- 
ing rapidly  on  a  world-wide  basis,  and  the  United 
Kingdom  is  well-placed  in  the  technology  stakes 
(See  also  W88-00963)  (Lantz-PTT) 
W88-01043 


REMOVAL  OF  POLYNUCLEAR  AROMATIC 
HYDROCARBONS  FROM  PRIMARY  ALUMI- 
NUM AIR  POLLUTION  CONTROL  SCRUB- 
BER WASTEWATER, 

Rexnord,  Inc.,  Milwaukee,  WI. 

R.  A.  Osantowski,  C.  R.  Dempsey,  and  K.  A. 


63 


Field  5— WATER  QUALITY  MANAGEMENT  AND  PROTECTION 


Group  5D — Waste  Treatment  Processes 


Dostal. 

IN:  Proceedings  of  the  39th  Industrial  Waste  Con- 
ference, May  8-10,  1984,  Purdue  University,  West 
Lafayette,  Indiana.  Butterworth  Publishers, 
Boston.  1985.  p  795-802,  2  fig,  5  tab,  5  ref. 

Descriptors:  *Polynuclear  aromatic  hydrocarbons, 
♦Aluminum,  *Air  pollution,  'Wastewater  treat- 
ment, Scrubbers,  Industrial  wastewater,  Pilot  stud- 
ies, Benzo-a-pyrene,  Activated  carbon. 

The  electrolytic  reduction  of  alumina  produces 
large  volumes  of  gaseous  products  which  must  be 
cleaned  before  release.  In  addition,  the  manufac- 
ture of  prebaked  anodes  creates  contaminated  air 
streams  which  must  be  cleaned.  Wet  scrubbing  is 
frequently  used  to  control  these  air  streams  and 
represents  a  major  source  of  wastewater  from  this 
industry.  This  wastewater  is  known  to  contain 
polynuclear  aromatic  hydrocarbons  (PAH's),  some 
of  which  have  been  tentatively  classified  as  known 
or  suspected,  human  or  mammalian  carcinogens.  In 
March  1983,  the  EPA  proposed  effluent  standards 
which,  among  other  things,  limited  the  release  of 
PAH's  from  the  primary  aluminum  subcategory 
based  on  the  transfer  of  precipitation  and  activated 
carbon  technology  from  other  industrial  catego- 
ries. The  control  of  PAH's  was  based  on  an 
achievable  concentration  of  10  micrograms/L  of 
benzo(a)pyrene  as  an  indicator  for  the  removal  all 
PAH's  to  10  micrograms/L.  From  May  to  Septem- 
ber 1983  a  series  of  bench-  and  pilot-scale  studies 
were  conducted  with  primary  aluminum  plant 
wastewaters  to  help  evaluate  the  ability  of  these 
technologies  to  remove  benzo(a)pyrene  and  other 
PAH's  from  actual  primary  aluminum  scrubber 
wastewater.  Specific  objectives  included  determin- 
ing the  need  for  granular  activated  carbon  to 
remove  the  PAH's  to  10  micrograms/L  and  evalu- 
ating the  use  of  benzo(a)pyrene  as  an  indicator  for 
the  removal  of  all  PAH's.  (See  also  W88-00963) 
(Lantz-PTT) 
W88-01044 
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Reverse  osmosis  is  a  pressure  driven  separation 
process  which  has  found  widespread  acceptance  in 
desalination,  water  reclamation,  and  the  produc- 
tion of  water  of  exceptional  quality.  Designers  are 
attracted  to  the  simplicity  of  design,  low  energy 
requirements,  and  the  potential  for  high  recovery 
that  it  offers.  Perhaps  the  most  challenging  of  the 
problems  associated  with  the  use  of  reverse  osmo- 
sis technology  is  fouling.  Fouling  is  the  reduction 
of  permeate  flux  with  time  caused  by  constituents 
in  the  feed  or  changes  in  the  membrane  structure. 
It  introduces  a  degree  of  uncertainty  to  a  planner 
as  to  the  usable  life  of  the  membrane  and  the  need 
for  pretreatment  of  the  feedwater.  Unfortunately, 
the  relationship  between  fouling  and  the  normal 
characterizations  of  the  feedwater,  i.e.,  hardness, 
turbidity,  suspended  or  dissolved  solids  has  never 
been  quantified  or  hardly  explored.  Currently,  the 
results  of  a  simple  filtration  test,  the  Silt  Density 
Index  (SDI),  have  been  used  to  determine  if  the 
process  can  be  reasonably  operated  for  an  ex- 
tended period  of  time  without  fouling.  The  SDI 
cannot  predict  the  expected  lifespan  of  the  mem- 
brane nor  can  it  react  linearly  with  the  concentra- 
tion of  the  potential  fouling  agents.  However,  it 
was  found  here  that  the  Permanganate  Demand 
Test  can  accurately  predict  the  rate  by  which  a 
spiral  would  reverse  osmosis  membrane  fouled 
The  test  responded  linearly  to  varying  concentra- 
tions of  humic  acid.  The  rate  by  which  the  perme- 
ate flux  declined  could  be  related  to  the  permanga- 
nate demand  of  the  feedwater.  The  permanganate 


demand  test  can  be  performed  with  simple  appara- 
tus to  predict  the  useful  membrane  life  of  the  need 
for  feedwater  pretreatment.  The  predictive  equa- 
tion developed  allows  the  operator  to  calculate 
when  the  membrane  will  fail  to  process  the  desired 
amount  of  water.  (See  also  W88-00963)  (Lantz- 
PTT) 
W88-01045 


MECHANISM  OF  AMMONIA  REMOVAL  IN  A 
SINGLE-STAGE  NITRIFICATION  SYSTEM 
HAVING  A  LONG  HRT, 

Merck     Sharp     and     Dohme     Research     Labs., 
Rahway,  NJ. 
S.-E.  Lee,  and  H.  Naimie. 

IN:  Proceedings  of  the  39th  Industrial  Waste  Con- 
ference, May  8-10,  1984,  Purdue  University,  West 
Lafayette,  Indiana.  Butterworth  Publishers, 
Boston.  1985.  p  811-820,  4  fig,  7  tab,  9  ref. 

Descriptors:  'Air  stripping,  'Ammonia, 
'Wastewater  treatment,  'Nitrification,  'Hydraulic 
retention  time,  Hydrogen  ion  concentration,  Tem- 
perature, Mixed  liquor  solids,  Suspended  solids, 
Biological  oxygen  demand,  Kjeldahl  nitrogen,  Ni- 
trogen. 

Removal  of  ammonia  by  air  stripping  in  a  single 
stage  nitrification  system  was  found  to  be  signifi- 
cant under  the  operating  conditions  employed 
during  this  study,  e.g.,  a  long  hydraulic  retention 
time  (HRT)  (>3.5  days),  high  temperature  (39  C), 
and  high  influent  pH  (>  9.5).  More  ammonia  was 
stripped  off  at  higher  air  flow  rates.  Although 
there  was  some  trend  toward  higher  ammonia  re- 
moval by  stripping  at  higher  mixed  liquor  suspend- 
ed solids  (MLSS)  concentrations,  the  effect  of 
MLSS  concentration  on  the  degree  of  ammonia 
stripping  needs  to  be  studied  further.  A  direct 
correlation  was  found  to  exist  between  percent 
ammonia  removal  and  HRT.  Even  if  the  amount  of 
ammonia  stripped  off  was  included,  the  nitrogen 
balance  around  the  experimental  units  still  did  not 
close.  However,  since  during  treatment  of  an  in- 
dustrial wastewater  with  high  BOD,  significant 
amounts  of  total  Kjeldahl  nitrogen  (TK.N)  could 
be  used  for  cell  synthesis.  This  mechanism  should 
be  also  considered  for  the  complete  nitrogen  bal- 
ance. When  nitrification  alone  was  considered  as 
the  sole  mechanism  for  ammonia  removal,  a  more 
open  nitrogen  balance  resulted  at  a  longer  HRT. 
For  the  application  of  the  single  nitrification 
system  to  the  treatment  of  industrial  wastewaters,  a 
well  designed  pilot  plant  study  including  off  gas 
and  sludge  analysis  should  be  conducted  to  deter- 
mine the  necessary  design  parameters  such  as 
HRT,  SRT,  air  and  alkalinity  requirements.  (See 
also  W88-00963)  (Lantz-PTT) 
W88-01046 


CASE  STUDY  FOR  THE  TREATMENT  OF  AN 
EXPLOSIVES  WASTEWATER  FROM  AN 
ARMY  AMMUNITIONS  PLANT, 

AWARE,  Inc.,  Nashville,  TN. 
S.  E.  Shelby,  P.  W.  Lankford,  and  R.  W. 
McCollum. 

IN:  Proceedings  of  the  39th  Industrial  Waste  Con- 
ference, May  8-10,  1984,  Purdue  University,  West 
Lafayette,  Indiana.  Butterworth  Publishers, 
Boston.  1985.  p  821-836,  11  fig,  8  tab. 

Descriptors:  'Wastewater  treatment,  'Explosives, 
'Ammunition  plants,  'Industrial  wastewater,  'Ni- 
trates, Heavy  metals,  Organic  compounds,  Case 
studies,  Nitrates,  Costs,  Economic  aspects. 

Contaminated  wastewaters  are  generated  from  the 
production,  handling  and  loading  of  explosive  ma- 
terials in  Army  Ammunition  Plants  (AAP).  Char- 
acteristically, these  small  volume  wastewaters  are 
often  contaminated  with  live  explosive  materials 
and  other  explosive  constituents  such  as  heavy 
metals,  organics,  and  nitrates.  Historically  the 
treatment  approach  for  these  wastes  has  been  fo- 
cused on  decomposing  or  desensitizing  the  explo- 
sives compounds;  however,  due  to  the  small  waste 
volumes,  little  additional  treatment  for  other  pa- 
rameters has  been  provided.  Recently,  advanced 
technologies,  such  as  ultraviolet  light  catalyzed 
chemical  oxidation  processes,  have  been  studied 
for  treatment  of  explosives  plant  wastewaters.  The 


selection  of  a  treatment  process  for  explo»iv« 
wastewaters  or  other  wastewaters  containing  m 
merous  complex  organic  compounds  become*  t 
evaluation  of  an  expensive  advanced  system  vera 
a  less  expensive  conventional  system.  The  superk 
performance  of  the  advanced  system  is  normal! 
offset  by  greater  operating  and  maintenance  con 
plexity  and  higher  cost.  (See  also  W8&-0096! 
(Lantz-PTT) 
W88-01047 


TREATMENT  OF  AN  RDX-TNT  WASTE  FROl 
A  MUNITIONS  FACTORY, 

Minnesota  Univ.,  Minneapolis.  Dept.  of  Civil  at 

Mineral  Engineering. 

M.  J.  Semmens,  D.  Bames,  and  M.  O'Hara. 

IN:  Proceedings  of  the  39th  Industrial  Waste  Co 

ference,  May  8-10,  1984,  Purdue  University,  We 

Lafayette,      Indiana.      Butterworth      Publishei 

Boston.  1985.  p  837-842,  1  fig,  3  tab,  8  ref. 

Descriptors:  'Wastewater  treatment,  *Explosiv< 
•Trinitrotoluene,  'Cyclonite,  'Ammunition,  'I 
dustrial  wastewater,  Calcium  hypochlorite,  Hydi 
gen  ion  concentration,  Temperature,  Alkali. 

A  munitions  handling  facility  in  New  South  Wall 
Australia  was  routinely  discharging  high  cone* 
trations  on  trinitrotoluene  (TNT)  and  cyclon 
(RDX)  in  their  plant  effluent.  The  TNT  and  RE 
concentrations  in  bomb  boil  out  water  can 
effectively  reduced  by  treatment  with  hot  caus 
dose  and  calcium  hypochlorite.  Sodium  hydroxi 
should  be  added  to  the  water  to  raise  the  pH  to  1 
10.5  and  calcium  hypochlorite  added  at  1.2  g/ 
To  allow  for  variations  in  water  quality  and  ex 
taminant  concentration  (mainly  due  to  solids  cai 
over),  the  dosing  system  should  be  capable  I 
raising  the  pH  to  11  and  dosing  calcium  hypoch 
rite  at  rates  between  0.5  and  2.0  g/L.  The  ratio 
calcium  hypochlorite  to  TNT  appears  to  be  i 
proximately  10:1  to  achieve  TNT  decomposition 
these  pH  values.  The  temperature  of  the  react 
tank  contents  should  be  raised  to  approximat 
100  C  and  maintained  for  10-15  minutes.  The  re 
tion  can  be  monitored  by  measurement  of  pH  a 
visual  color  observation.  If  the  pH  of  the  solut 
is  greater  than  8  at  the  end  of  the  high  temperat 
reaction,  it  can  be  assumed  that  the  RDX  has  bi 
decomposed,  and  if  there  is  no  red  coloration 
can  be  assumed  that  the  TNT  has  decompos 
Additional  alkali  or  hypochlorite  can  be  addet 
the  reactions  are  judged  to  be  incomplete, 
fluents  from  the  reaction  tank  can  be  assumed 
contain  low  concentrations  of  TNT  and  RDX,  > 
have  pH  values  of  8-9  but  are  likely  to  conl 
residual  chlorine  and  be  relatively  hot.  Provisi 
must,  therefore,  be  made  to  cool  the  waste  prioi 
discharge.  Additional  studies  are  needed  to  iden 
the  byproducts  of  chlorination  and  to  detenu 
the  kinetics  of  TNT  and  RDX  breakdown  at  ti 
peratures  below  100  C.  (See  also  W88-OOS 
(Lantz-PTT) 
W88-01048 

INVESTIGATION  OF  FLUORIDE  REMOV 
FROM  SEMICONDUCTOR  WASTEWA1 
USING  WATER  SOFTENING  SLUDGE, 

Millipore  Corp.,  Bedford,  MA. 
J.  L.  McDonough,  and  J.  C.  O'Shaughnessy. 
IN:  Proceedings  of  the  39th  Industrial  Waste  C 
ference,  May  8-10,  1984,  Purdue  University,  V 
Lafayette,      Indiana.      Butterworth      Publish 
Boston.  1985.  p  843-851,  8  fig,  3  tab,  17  ref. 

Descriptors:  'Fluorides,  'Semiconduct 
•Wastewater  treatment,  'Water  soften 
•Sludge,  *Waste  disposal,  Sludge  disposal,  O 
um,  Hydrogen  ion  concentration,  Lime,  Chen 
precipitation. 

This  investigation  shows  that  the  codisposa 
water  softening  sludge  by  use  in  the  treatmen 
acidic  fluoride  wastewater  is  both  feasible 
effective.  To  deliver  adequate  calcium  in  the  ti 
ment  of  fluoride  wastewater,  the  use  of  thick* 
water  softening  sludge  is  recommended.  TI 
ened  softening  sludge  also  provides  suffic 
chemical  solids  at  a  pumpable  consistency  witl 
unnecessary    water.    In    addition    the    thick) 
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udge  provides  a  greater  degree  of  acid  neutraliz- 
ig  capacity.  The  use  of  water  softening  sludge  in 
e  treatment  of  the  wastewater  did  not  result  in 
icessively  high  effluent  pH  levels  which  would 
Kjuire  reacidification  prior  to  discharge.  Con- 
srsely,  treatment  of  the  wastewater  with  lime  did 
>t  result  in  high  final  pH  levels  due  in  part  to  the 
astewater's  lack  of  buffering  capacity.  High  pH 
vels  were  not  required  to  achieve  significant 
joride  reductions.  On  an  equivalent  basis,  lime 
as  only  slightly  more  effective  in  the  removal  of 
wride  than  the  thickened  softening  sludge.  The 
capitated  material  formed  using  the  water  soft- 
ling  sludge  settled  better  than  the  precipitated 
iterial  formed  using  lime.  It  appears  that  the 
irricle  size  and  wetted  nature  of  the  water  soften- 
g  sludge  is  better  suited  for  dissociation  to  calci- 
n  ion  than  limestone  or  pulverized  calcium  car- 
mate.  (See  also  W88-00963)  (Lantz-PTT) 
88-01049 


iXECTION  OF  STATISTICALLY  APPROPRI- 
TE  COMPLIANCE  SAMPLING  INTERVALS, 

■vironmental      Resources      Management-North 

;ntral.  Inc.,  Palatine,  IL. 

»r  primary  bibliographic   entry   see   Field   5G. 

88-01050 


VENTY  YEARS  OF  RESPIROMETRY, 

thur  Technology,  Inc.,  Fond  du  Lac,  WI. 

ir  primary  bibliographic  entry  see  Field   5G. 

88-01051 


i»THERMAL  WASTEWATER  TREATMENT 
ID  DISPOSAL, 

illins  and  Ryder  Consulting  Engineers,  Lark- 

ir,  CA. 

r  primary  bibliographic  entry  see  Field   5G. 

38-01052 


ALUATION  OF  FACTORS  AFFECTING 
IE  OXYGEN  TRANSFER  FROM  HIGH- 
EED  FLOATING  SURFACE  AERATORS, 

stman  Kodak  Co.,  Rochester,  NY. 

A.  Poduska,  and  R.  F.  Hager. 

:  Proceedings  of  the  39th  Industrial  Waste  Con- 

ence.  May  8-10,  1984,  Purdue  University,  West 

fayette,      Indiana.      Butterworth      Publishers, 

ston.  1985.  p  893-900,  4  fig,  4  tab,  10  ref. 

scriptors:  'Hydraulic  equipment,  'Wastewater 
ilities,  'Wastewater  treatment,  'Aerators, 
xygen  transfer,  Flotation,  Dissolved  oxygen, 
pellers,  Aeration. 

response  to  a  sudden  and  prolonged  deficit 
)alance  in  dissolved  oxygen  (DO)  in  an  activat- 
sludge  system  using  only  high-speed  floating 
face  aeration,  a  study  was  conducted  to  evalu- 

the  primary  factor  causing  this  condition.  It 
s  found  that  the  DO  deficit  was  primarily  due  to 
uced  oxygen  transfer  efficiencies  of  the  aerators 
a  result  of  damage  to  the  impellers  within  the 
itment  system.  In-situ  oxygen  uptake  evalua- 
is  yielded  an  overall  oxygen  transfer  efficiency 
1.45  lb  02/hp/hr.  This  value  is  substantially 
'er  than  field  values  reported  in  the  literature 

similar  aeration  equipment.  As  a  result  of  a 
■sepower  survey,  it  was  shown  that  nearly  40% 
he  109  aerators  were  operating  at  <  73  hp  and 
fc  were  operating  at  <  65hp.  All  the  aerators 

rated  for  75  hp.  An  individual  aerator  was 
«ted  so  that  its  oxygen  transfer  efficiency  could 
measured  in  a  test  tank  in  an  as-is  condition, 
chanical  inspection  showed  that  impeller  to  be 

of  specification  along  with  vibrations  on  the 
nngs  and  stress  cracks  on  the  working  parts.  By 
being  the  damaged  impeller,  a  25.6%  increase 
W  resulted  with  only  a  7.6%  increase  in  horse- 
vei.  The  oxygen  transfer  efficiency  for  these 
es  of  floating  surface  aerators  are  apparently 
le  sensitive  to  the  horsepower  used.  No  rela- 
iship  between  aerator  horsepower  and  NO  was 
able  in  this  study.  Therefore,  aerators  that  r=- 
re  maintenance  can  be  identified  by  simply 
isunng  the  horsepower  used.  Significant  cost 
mgs  can  be  obtained  by  periodically  surveying 
ividual  aerator  horsepower  and  performing 
ntenance  on  the  basis  of  low  values.  (See  also 
8-00963)  (Lantz-PTT) 


W88-01053 


CASE  HISTORY  -  MINIMIZATION  OF  ONCE- 
THROUGH  COOLING  WATER  USE  AND  DIS- 
CHARGE FROM  BATCH  FERMENTOR  COOL- 
ING, 

Upjohn  Co.,  Kalamazoo,  MI. 

For  primary  bibliographic  entry  see  Field  3E. 

W88-O1054 


APPLICATION  OF  NEW  TECHNOLOGIES  TO 
LIVESTOCK  WASTE  MANAGEMENT, 

National  Fertilizer  Development  Center,  Muscle 
Shoals,  AL. 

J.  B.  Martin,  B.  G.  Ruffin,  J.  O.  Donald,  and  L.  L. 
Behrends. 

IN:  Perspectives  on  Nonpoint  Source  Pollution, 
Proceedings  of  a  National  Conference,  Kansas 
City,  MO.  May  19-22,  1985.  Environmental  Pro- 
tection Agency,   1985.  p  218-220,  4  tab,  10  ref. 

Descriptors:  'Waste  management,  'Livestock, 
'Poultry,  'Waste  disposal,  'Waste  treatment,  Do- 
mestic animals,  Agricultural  wastes,  Energy, 
Cattle,  Swine,  Aquaculture,  Waste  recovery. 

Recycling  livestock  and  poultry  waste  through 
biological  refeeding  systems  or  through  energy 
recovery  systems  may  provide  an  economic  incen- 
tive for  farmers  to  consider  alternative  waste  man- 
agement systems.  Several  refeeding/energy  recov- 
ery systems  including  the  use  of  poultry  house 
waste  (broiler  litter)  in  several  beef  cattle  produc- 
tion systems,  and  recycling  swine  wastes  through 
an  aquaculture  production  (algae-fish-water  chest- 
nut-biogas)  system,  are  discussed.  (See  also  W88- 
01083)  (Lantz-PTT) 
W88-01122 


ACD3  MINE  DRAINAGE:  SURFACE  MINE 
TREATMENT  AND  IN-SITU  ABATEMENT 
TECHNOLOGY, 

South  Carolina  Univ.,  Columbia.  Dept.  of  Geolo- 
gy- 

For  primary  bibliographic  entry  see  Field  5G. 
W88-01142 


TECHNIQUES  FOR  INDUSTRIAL  POLLU- 
TION PREVENTION:  A  COMPENDIUM  FOR 
HAZARDOUS  AND  NONHAZARDOUS 
WASTE  MINIMIZATION, 

North   Carolina   State   Univ.,   Raleigh.    Dept.   of 

Chemical  Engineering. 

For  primary  bibliographic  entry  see  Field  5G. 

W88-01197 


DETOXICATION  OF  HAZARDOUS  WASTE. 

Ann  Arbor  Science,  Ann  Arbor,  MI.  1982.  362  p. 
Edited  by  Jurgen  H.  Exner. 

Descriptors:  'Waste  treatment,  'Detoxification, 
•Hazardous  wastes,  'Wastewater  treatment,  Incin- 
eration, Waste  management,  Polychlorinated  bi- 
phenyls,  Case  studies,  Dioxins,  Biological  treat- 
ment. 

A  symposium  by  the  Division  of  Environmental 
Chemistry  of  the  American  Chemical  Society,  fo- 
cuses on  the  detoxification  of  hazardous  waste  as 
an  alternative  and/or  a  complement  to  storage  and 
destruction  techniques.  The  book  contains  four 
sections:  (1)  incineration  and  waste  management; 
(2)  treatment,  recovery  and  destruction  of  poly- 
chlorinated biphenyls  (PCB);  (3)  a  case  study  of 
the  destruction  of  dioxins;  and  (4)  the  biological 
detoxification  potential  of  genetic  engineering,  mi- 
crobial and  enzymatic  techniques.  Section  1  de- 
scribes the  design  and  operation  of  multipurpose 
industrial  incinerators  for  regional  waste  treatment 
centers.  The  question  of  destruction  of  hazardous 
components  of  the  incinerator  is  discussed,  and  the 
ranking  of  hazardous  compounds  for  incinerability 
is  debated  in  several  fundamental  chapters.  Section 
2,  on  PCB  detoxification,  illustrates  the  diversity  of 
possible  approaches  to  treating  a  specific  type  of 
waste  and  serves  as  a  model  for  detoxification  of 
other  pollutants.  Land-  and  ocean-based,  molten 
salt,  diesel,  and  cement  kiln  incineration  have  been 


tested.  Plasma  arc  and  other  high-temperature 
processes  have  been  explored.  The  treatment  of 
PCB-contaminated  transformer  fluids  illustrates 
the  role  of  detoxification  in  recovery  and  reuse  of 
valuable  chemicals.  PCB  destruction  by  organome- 
tals,  ultraviolet  light,  alkali  metal  alkoxides  and 
chemical  reduction  are  feasible  and  have  been 
tested  by  numerous  investigators.  The  final  section 
focuses  on  the  future  by  examining  the  potential  of 
selected  mutation  or  genetic  engineering  of  micro- 
organisms to  detoxify  hazardous  waste,  and  con- 
taminated soils,  lagoons  or  groundwaters.  Also, 
enzymes  may  catalyze  slow  chemical  reactions  for 
treating  pollutants.  (See  W88-01298  thru  W88- 
01318)  (Lantz-PTT) 
W88-01297 


HAZARDOUS  WASTE  DETOXICATION  AT 
CONTRACT  WASTE  MANAGEMENT  FACILI- 
TIES, 

IT  Enviroscience,  Concord,  CA. 
C.  Youngson,  and  J.  Ferriera. 
IN:  Detoxication  of  Hazardous  Waste.  Ann  Arbor 
Science,  Ann  Arbor,  MI.  1982.  p  3-39,  8  fig,  3  tab, 
1  ref. 

Descriptors:  'Hazardous  wastes,  'Waste  treat- 
ment, 'Detoxification,  'Detoxication, 
•Wastewater  treatment,  Wastewater  facilities,  Air 
stripping,  Steam  stripping,  Chemical  treatment, 
Solvents,  Incineration,  Carbon  adsorption,  Sludge 
drying. 

The  present  detoxification  technologies  of  the 
Northern  California  Treatment  System  Complex 
(NCTSC)  facility  include  air/steam  stripping, 
chemical  treatment,  solvent  recovery,  oil  reproc- 
essing and  incineration.  Detoxification  technol- 
ogies for  the  future  Ascension  Parish  Hazardous 
Waste  Management  Facility  (APHWMF)  include 
steam  stripping,  carbon  adsorption,  solvent  extrac- 
tion, chemical  treatment,  sludge  dewatering/ 
drying,  chemical  recovery,  incineration,  stabiliza- 
tion and  wastewater  treatment.  The  technologies 
planned  for  future  facilities  are  extensions  or  im- 
provements of  those  currently  used.  For  example, 
the  steam  stripper  for  the  future  facility  performs  a 
function  similar  to  the  air/steam  sparging  system 
of  the  current  facility,  but  is  much  more  efficient. 
Similarly,  the  solvent  recovery  system  of  the 
future  facility  is  much  more  efficient  and  sophisti- 
cated than  that  of  the  present  solvent  recovery 
system.  In  addition,  the  integrated  nature  of  the 
future  facility  is  an  extension  of  the  current  facility, 
since  such  integration  is  essential  to  applying  waste 
detoxification  technologies  economically  to  haz- 
ardous waste  management  on  a  contract  basis.  (See 
also  W88-01297)  (Lantz-PTT) 
W88-01298 


CHEMICAL  PROCESSES  IN  THE  INCINER- 
ATION OF  HAZARDOUS  MATERIALS, 

National  Bureau  of  Standards  (NML),  Washing- 
ton, DC.  Chemical  Kinetics  Div. 
W.  Tsang,  and  W.  Shaub. 

IN:  Detoxication  of  Hazardous  Waste.  Ann  Arbor 
Science,  Ann  Arbor,  MI.  1982.  p  41-59,  5  fig,  7  tab, 
23  ref. 

Descriptors:  'Detoxification,  'Waste  treatment, 
'Hazardous  wastes,  'Wastewater  treatment, 
•Chemical  treatment,  'Incineration,  Chemical  re- 
actions, Chemical  properties,  Thermodynamics. 

A  qualitative  picture  of  how  a  large  polyatomic 
molecule  breaks  down  under  incinerator  condi- 
tions is  given  from  the  point  of  view  of  elementary 
processes.  Attempts  are  made  to  make  these  con- 
cepts quantitative,  first  in  terms  of  thermodynamic 
equilibrium  and  then  from  a  more  detailed  consid- 
eration of  the  rates  (or  at  least  the  relative  rates)  of 
the  pertinent  elementary  processes.  Particular  at- 
tention is  paid  to  sources  of  data  and  the  availabil- 
ity of  estimation  schemes.  These  concepts  will  be 
applied  to  chemicals  that  are  of  interest  in  a  haz- 
ardous waste  context.  Finally,  a  number  of  unan- 
swered questions  are  listed,  and  certain  types  of 
experiments  are  suggested  that  will  help  provide  a 
proper  methodology  and  data  base  for  design  and 
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operational  purposes  in  the  incineration  of  hazard- 
ous wastes.  (See  also  W88-01297)  (Lantz-PTT) 
W88-01299 


COMBUSTION  CHARACTERISTICS  OF 
CHLORINATED  HYDROCARBONS, 

Massachusetts  Inst,  of  Tech.,  Cambridge.  Dept.  of 

Chemical  Engineering. 

S.  M.  Senkan. 

IN-  Detoxication  of  Hazardous  Waste.  Ann  Arbor 

Science,  Ann  Arbor,  MI.  1982.  p  61-92,  11  fig,  3 

tab,  38  ref.  EPA  Grant  No.  R  808314010. 

Descriptors:  *Waste  treatment,  'Incineration, 
♦Wastewater  treatment,  'Detoxification,  •Chlorin- 
ated hydrocarbons,  'Combustion,  Hazardous 
wastes,  Chemical  treatment,  Chemical  reactions, 
Thermodynamics,  Incineration. 

Although  the  fundamental  combustion  characteris- 
tics of  chlorinated  hydrocarbons  (CHC)  are  not 
understood  sufficiently  well  to  make  defimtive  pre- 
dictions on  the  chemistry,  mechanism  and  rates  of 
CHC  oxidation,  some  general  characteristics  can 
still  be  established.  Available  information  indicates 
that  CHC  combustion  is  relatively  fast  at  low 
temperatures  and  relatively  slow  at  moderately 
high  temperatures  when  compared  to  conventional 
(nonchlorinated)  hydrocarbon  combustion.  There- 
fore, higher  temperatures  and/or  longer  residence 
times  are  needed  to  ensure  complete  destruction  of 
CHC  compounds  in  practical  combustion  systems. 
Limited  research  also  indicates  that  potential  for 
soot  and  particulate  formation  in  chlorinated  hy- 
drocarbon systems  is  again  greatly  enhanced  when 
compared  to  that  of  conventional  hydrocarbons. 
Because  of  this,  new  constraints  on  excess  air  re- 
quirements must  be  considered  in  the  design  and 
operation  of  reliable  incinerators.  In  the  design  of 
practical  systems  the  combustion  of  original  chlor- 
inated hydrocarbon  compounds  and  their  decom- 
position products  must  be  considered.  Some  chlor- 
inated compounds  can  produce  intermediate  spe- 
cies that  are  more  stable  than  the  parent  CHC 
molecules,  and  this  possibility  must  not  be  over- 
looked. (See  also  W88-01297)  (Lantz-PTT) 
W88-01300 


IMPACT  OF  THE  RESOURCE  CONSERVA- 
TION AND  RECOVERY  ACT  ON  THE  DESIGN 
OF  HAZARDOUS  WASTE  INCINERATORS, 

IT  Enviroscience,  Inc.,  Knoxville,  TN. 

For  primary  bibliographic  entry  see  Field  6E. 

W88-01301 


duction.  This  chapter  examines  how  the  treatment 
process  of  solidification   leads  to  detoxification. 
(See  also  W88-01297)  (Lantz-PTT) 
W88-01302 


USING  SOLIDIFICATION  AS  A  WASTE  DE- 
TOXICATION PROCESS, 

Weston  (Roy  F.),  Inc.,  Woburn,  MA. 

R.  B.  Pojasek. 

IN:  Detoxication  of  Hazardous  Waste.  Ann  Arbor 

Science,  Ann  Arbor,  MI.  1982.  p  109-115. 

Descriptors:  'Waste  treatment,  'Waste  disposal, 
•Solidification,  'Wastewater  treatment,  'Detoxica- 
tion, Chemical  treatment,  Quicklime,  Thermody- 
namics, Waste  management. 

Solidification  has  not  widely  been  thought  of  as  a 
detoxification  process.  Some  may  argue  that  this 
process  simply  prepares  a  waste  for  landfilling  in  a 
secure  facility.  However,  solidification  has  been 
used  successfully  for  waste  detoxification  for  more 
than  ten  years.  There  are  many  feasible  solidifica- 
tion processes.  These  processes  are  either  commer- 
cially (i.e.,  privately  owned)  or  generically  avail- 
able. They  can  be  utilized  at  the  waste  generation 
site  or  at  a  waste  management  facility  offsite. 
There  are  even  mobile  solidification  units  available 
for  use  at  uncontrolled  waste  sites  or  inactive 
lagoons.  This  versatility  may  account  for  the 
recent  reawakening  in  interest  for  this  often  misun- 
derstood technology.  Solidification  is  not  a  dispos- 
al technique.  Beyond  the  physical  encapsulation 
properties  that  are  inherent  in  most  processes, 
some  processes  chemically  bind  or  'fix'  certain 
inorganic  species  to  the  crystalline  matrix.  The 
quicklime  process  generates  great  heat,  thereby 
disinfecting  (i.e.,  through  biological  process)  or 
even  thermally  oxidizing  organics.  Finally,  asphalt 
processes  may  account  for  significant  volume  re- 


TREATMENT  AND  DESTRUCTION  OF  POLY- 
CHLORINATED  BIPHENYLS  AND  POLY- 
CHLORINATED  BIPHENYL-CONTAMINAT- 
ED  MATERIALS, 

Acurx  Waste  Technologies  Corp.,  Cincinnati,  OH. 

L.  Weitzman. 

IN-  Detoxication  of  Hazardous  Waste.  Ann  Arbor 

Science,  Ann  Arbor,  MI.  1982.  p  131-142,  2  tab,  11 

ref. 

Descriptors:  'Waste  treatment,  'Wastewater  treat- 
ment, 'Polychlorinated  biphenyls,  'Detoxification, 
'Hazardous  wastes,  'Incineration,  Chemical  treat- 
ment, Oxidation,  Dechlorination,  Liquid-phase  de- 
struction, Public  opinion. 

Polychlorinated  biphenyls  (PCB)  were  among  the 
earliest  classes  of  compounds  to  be  identified  as 
hazardous  and  to  be  banned  by  law.  As  such,  they 
have  become  in  many  people's  minds  the  epitome 
of  'hazardous  waste.'  This  has  made  them  difficult 
to  control  and  manage  safely.  Because  of  the  un- 
certainty and  fear  generated  by  the  present  attitude 
toward  PCB,  there  is  a  shortage  of  facilities  avail- 
able for  their  legal  disposal  or  destruction.  The 
legal,  technical  and  regulatory  status  of  PCB  and 
their  control  were  examined.  The  various  technol- 
ogies available  for  their  destruction  are  examined 
from  viewpoints  of  efficacy  and  potential  for  solu- 
tion of  these  problems.  The  specific  combustion 
technologies  discussed  are:  liquid  injection  inciner- 
ators, rotary  kiln  incinerators,  high-efficiency  boil- 
ers (for  50  to  500-ppm  PCB),  cement  kilns,  fluid- 
ized  bed  incinerators,  molten  salt  incinerators,  py- 
rolysis,  and  ocean  based  incineration.  In  addition 
to  combustion  technologies,  chemical  technologies 
(including  wet  oxidation  and  chemical  dechlorina- 
tion), and  exotic  technologies  (such  as  microwave 
plasma  destruction)  are  also  discussed.  There  are 
many  technologies  that  appear  capable  of  destroy- 
ing PCB.  The  problems  that  are  usually  encoun- 
tered, however,  are  rarely  technical.  In  almost 
every  case  considered,  the  problem  has  been  public 
acceptance  of  the  disposal  facility,  with  objections 
falling  into  three  categories:  (1)  exposure  of  new 
people  to  a  (perceived)  rise,  (2)  inability  to  verify 
destruction  during  normal  operation,  and  (3)  fear 
of  dispersion  of  pollutants.  Liquid-phase  destruc- 
tion systems  appear  to  embody  those  attributes  that 
best  satisfy  the  above  criteria.  These  methods 
appear  to  stand  the  best  chance  of  being  accepted 
by  the  public  and  of  solving  the  disposal  problems 
associated  with  PCB.  (See  also  W88-01297) 
(Lantz-PTT) 
W88-01304 


disposing  of  PCB  must  be  operated  at  very  bi^ 
temperatures.  Even  under  such  conditions,  howev 
er,  it  has  not  been  established  that  emissions  c 
toxic  compounds,  such  as  CDD  and  CDF,  ar 
essentially  precluded.  Recently,  EPA  conduct* 
test  burns  of  PCB  at  two  chemical  waste  destnu 
tion  facilities  in  the  United  States  in  an  effort  t 
assess  the  efficiency  of  incineration  as  a  destructio 
technique  for  PCB.  The  two  incinerators  used  i 
these  tests  and  the  relevant  operating  parametei 
are  described.  In  addition,  the  sampling  and  analy 
ical  procedures  developed  and  implemented  to  d 
termine  levels  of  toxic  chlorocarbons  (primaril 
CDD/CDF)  emanating  from  the  stacks  of  the  rw 
incinerators  during  these  tests  are  discussed.  Tl 
levels  of  CCD/CDF  that  were  present  in  the  stac 
effluents  are  reported,  and  the  results  of  the  rii 
assessment  for  the  incinerators  that  was  accoi 
plished  by  EPA  using  the  latter  data  are  summ 
rized.  (See  also  W88-01297)  (Lantz-PTT) 
W88-01305 


INCINERATION  OF  CHEMICAL  WASTES 
CONTAINING  POLYCHLORINATED  BI- 
PHENYLS: ASSESSMENT  OF  TESTS  CON- 
DUCTED AT  ROLLINS  ENVntONMENTAL 
SERVICES,  DEER  PARK,  TEXAS,  AND 
ENERGY  SYSTEMS  COMPANY,  EL  DORADO, 
ARKANSAS, 

Wright   State  Univ.,   Dayton,  OH.   Brehm  Lab. 
T.  O.  Tiernan,  M.  L.  Taylor,  J.  G.  Solch,  G.  F. 
Vanness,  and  J.  H.  Garrett. 

IN:  Detoxication  of  Hazardous  Waste.  Ann  Arbor 
Science,  Ann  Arbor,  MI.  1982.  p  143-184,  12  fig,  8 
tab,  14  ref.  EPA  Contract  No.  CR806846-01. 

Descriptors:  'Waste  treatment,  'Wastewater  treat- 
ment, 'Chemical  wastes,  'Detoxification,  'Poly- 
chlorinated biphenyls,  'Texas,  'Arkansas,  'Incin- 
eration, Chlorinated  dibenzo-p-dioxins,  Chlorinat- 
ed dibenzofurans,  Hazardous  wastes. 

The  resistance  of  polychlorinated  biphenyls  (PCB) 
to  thermal  degradation  makes  efficient  incineration 
of  these  compounds  quite  difficult.  Moreover,  the 
possibility  of  interconversions  of  the  PCB  to  chlor- 
inated dibenzo-p-dioxins  (CDD)  and  chlorinated 
dibenzofurans  (CDF),  which  can  occur  during  in- 
cineration, makes  it  mandatory  to  ensure  that  in- 
cineration of  these  compounds  is  accomplished 
under  optimum  conditions.  In  recognition  of  this 
fact,  EPA  has  specified  that  incinerators  used  for 


ULTIMATE  DISPOSAL  OF  POLYCHLOB 
NATED  BIPHENYLS, 

Royal  Military  Coll.  of  Canada,  Kingston  (OnU 

io).  Dept.  of  Civil  Engineering. 

T.  G.  Barton,  and  G.  P.  Arsenault. 

IN:  Detoxication  of  Hazardous  Waste.  Ann  Arb 

Science,  Ann  Arbor,  MI.  1982.  p  185-199,  5  fig, 

ref. 

Descriptors:  'Waste  treatment,  'Waste  dispos 
•Polychlorinated  biphenyls,  'Detoxificatic 
•Wastewater  treatment,  *Detoxication,  Incini 
ation,  Organic  compounds,  Plasma  systems,  Del 
logenation,  Chemical  treatment,  Monobromob* 
zene,  Orthodibromobenzene. 

Polychlorinated  biphenyls  (PCB)  present  a  dil 
cult  problem  for  conventional  waste  disposal  s; 
terns.  They  are  very  stable  chlorinated  orgai 
molecules  that  require  long  dwell  times  at  hi 
temperatures  to  effect  thermal  destruction.  Pres< 
incineration  guidelines  suggest  a  2.0-sec  dwell 
1200  C  or  a  1.5-sec  dwell  at  1600  C.  These  com 
nations  are  difficult  to  achieve  in  incinerators.  \ 
can  be  easily  achieved  in  a  plasma  system.  Howi 
er,  these  guidelines  may  be  extremely  conservat 
for  a  plasma  system,  for  two  reasons.  First,  sii 
radiative  heat  transfer  proceeds  as  a  function  of 
fourth  power  of  the  temperature  differential 
plasma  system  is  capable  of  transferring  enei 
approximately  six  million  times  faster  than  conv 
tional  incineration.  Second,  organic  chlorides 
known  to  dehalogenate  when  excited  by  ultrav 
let  (UV)  light.  It  thus  may  be  conceived  tha 
plasma  system  possesses  properties  conducive 
ultimate  destruction  of  organic  halogens  such 
PCB.  A  test  was  conducted  to  qualify  this  bel 
and  a  further  $400,000  test  program,  is  under  v 
for  toxic  waste  destruction  at  the  Royal  Milit 
College  in  Kingston,  Ontario.  During  each  tes 
combination  of  4-  and  9-in.-diameter  impingers  i 
used.  Internal  calibration  to  determine  impin 
trapping  efficiency  was  conducted  during  each 
by  injecting  known  amounts  of  monobromob 
zene.  The  large  impingers  were  packed  with 
mm  Raschig  rings  and  contained  500  ml  of  etl 
ene  glycol  as  a  wetting  agent.  At  the  end  of  e 
test,  each  impinger  was  injected  with  a  knc 
quantity  of  orthodibromobenzene  to  be  used  as 
indicator  of  the  effectiveness  of  the  extraction  I 
cedure.  Extraction  efficiency  was  better  than  9! 
and  impinger  trapping  efficiency  was  compare 
(See  also  W88-01297)  (Lantz-PTT) 
W88-01306 
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lychlorinated  biphenyls,  'Oils,  Chemical  reac- 
i,  Temperature,  Aroclor,  Sodium,  Anions, 
tophenone,  Naphthalene,  Diglyme. 

consequence  of  the  restrictions  on  the  use  of 
chlorinated  biphenyls  (PCB)  enacted  into  law 
ongress  in  1976  and  subsequently  promulgated 
regulation  by  the  U.S.  Environmental  Protec- 
Agency  (EPA)  has  been  to  create  a  need  for 
ly  total  removal  of  trace  level  PCB  from  some 
uncertain  fraction  of  the  1.5  billion  gallons  of 
ially  refined  mineral  oil  (IOC  oil)  currently  in 
in  U.S.  transformers.  A  known  generic  ap- 
ch  to  selective  destruction  of  aromatic  chlor- 
like  PCB  in  hydrocarbon  media  at  low  tem- 
ures  consists  of  treatment  with  reactive  anion 
als,  formed  by  interaction  of  sodium  metal 
an  electron  carrier  in  an  aprotic  cation-com- 
ng  solvent  or  as  an  intermediate  in  a  free 
al  chain  reaction.  Experimental  evaluation  of 
nteractions  of  a  number  of  sodium/electron 
sr/solvent  systems  with  IOC  oils  containing 
00  ppm  of  Aroclor  1254  or  1260  showed  that 
of  the  sodium  adduct  was  consumed  by  reac- 
with  the  IOC  oil  rather  than  with  PCB,  par- 
irly  when  only  low  levels  of  ion-complexing 
nt  were  present.  Marked  reductions  in  solvent 
rements  could  be  achieved,  however,  by 
ng  the  presumed  adduct  in  situ,  e.g.,  by 
y  surring  together  the  PCB-containing  oil, 

dispersed  sodium,  catalytic  quantities  of  an 
■on  carrier  (such  as  benzophenone  or  naphtha- 
and  an  ion-complexing  solvent,  such  as  dig- 

(DGM).  Using  various  specimens  of  PCB- 
ining  IOC  oil  that  had  been  used  in  transform- 
emoval  of  PCB  to  gas  chromatographically 
ectable  levels  (0  +  or  -  2  ppm)  could  thus  be 
ed  in  simple  process  equipment  within  a  few 
es  at  room  temperature.  (See  also  W88- 
)  (Lantz-PTT) 
31307 


IT-ACTIVATED  REDUCTION  of  chemi- 
FOR  DESTRUCTION  OF  POLYCHLORI- 
tf)  BIPHENYLS  IN  ODL  AND  SOU, 

Lie  Research  Corp.,  Alexandria,  VA. 

Citchens,  W.  E.  Jones,  G.  L.  Anspach,  and 

Schubert 

etoxication  of  Hazardous  Waste.  Ann  Arbor 

x,  Ann  Arbor,  MI.  1982.  p  215-226,  8  fig,  3 

iptors:  'Waste  treatment,  *Detoxification, 
t-Activated  Reduction  of  Chemicals, 
C,  •Polychlorinated  biphenyls,  'Wastewater 
lent,  •Oil,  *Soil  contamination,  Kepone,  Ul- 
let  radiation,  Organic  compounds,  Chemical 
>ns,  Mass  spectrometry,  Hydrogen,  Haloge- 
compounds,  Dehalogenation. 

ic  Research  Corporation  (ARC)  has  ad- 
d  the  problem  of  destruction  of  halogenated 
es  in  wastes  and  the  environment  with  the 
•pment  of  the  light-activated  reduction  of 
=als  (LARQ  process.  This  process  was 
uly  developed  for  the  destruction  of 
«;  however,  research  has  shown  that  the 
ebon  of  PCB  extracted  from  soils  and  in 
jrmer  oils  is  economically  feasible  with  the 
-  process.  LARC  is  a  patented  process  that 
Itraviolet  (UV)  light  in  the  1850-  to  4000-A 
in  combination  with  hydrogen  gas  and  opti- 
photochemical  conditions  to  effect  dehalo- 
M  of  complex  chlorinated  and  brominated 
c  molecules.  UV  light  initiates  the  photo- 
»  process  by  homolytic  cleavage  of  the 
i-nalogen  bonds.  The  conditions  are  opti- 
to  maximize  this  cleavage  and  the  resultant 
ion  of  a  carbon-hydrogen  bond.  Mass  spec- 
ita  from  LARC  reactions  run  in  deuterated 
ts  show  that  the  hydrogen  gas  or  from  the 
t  depending  on  the  solvent  involved.  In 
case,  hydrogen  gas  plays  a  significant  role  in 
lotoreduction  process  since  the  same  reac- 
vitn  nitrogen  substituted  for  hydrogen  prc- 
l  much  slower  rates.  The  LARC  process  has 
pplied  to  reductive  dehalogenation  of  sever- 
pounds,  of  which  the  most  environmentally 
ant  are  Kepone  in  water  and  PCB  from 
nd  in  oils.  Research  on  LARC  degradation 
*  from  soils  and  in  oil  conducted  at  ARC  is 
«t  (See  also  W88-01297)  (Lantz-PTT) 
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CATALYZED  WET  OXIDATION  OF  HAZARD- 
OUS  WASTES, 

IT  Enviroscience,  Inc.,  Knoxville,  TN 
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IN:  Detoxication  of  Hazardous  Waste.  Ann  Arbor 

Science,  Ann  Arbor,  MI.  1982.  p  227-232,  2  tab  5 

ref. 

Descriptors:  'Waste  treatment,  'Catalyzed  Wet 
Oxidation,  'Hazardous  wastes,  'Detoxification, 
•Wastewater  treatment,  Organic  compounds,  Oxi- 
dation, Nitrates,  Bromides,  Iodides,  Chemical  reac- 
tions, Chemical  treatment. 

There  are  a  number  of  existing  treatment  methods 
that  are  capable  of  either  completely  (using  expen- 
sive reagents)  or  partially  (using  an  inexpensive 
reagent)  destroying  hazardous  wastes.  However, 
there  is  one  treatment  process  under  development 
that  combines  the  advantages  of  a  number  of  treat- 
ment methodologies  into  a  system  that  offers  the 
small  hazardous  waste  generator  an  alternative  to 
offsite  disposal  or  treatment  services.  The  process 
catalyzed  wet  oxidation  (CWO),  harnesses  the  po- 
tential of  powerful  oxidizing  species  to  oxidize 
organics  to  carbon  dioxide,  water  and  inorganic 
salts  with  the  economy  of  using  the  oxidation 
potential  of  oxygen.  The  CWO  process  is  based  on 
a  U.S.  patent  which  demonstrates  the  use  of  nitrate 
and  bromide  or  iodide  ions  in  an  acidic  solution  to 
catalyze  the  oxidation  of  organics  by  oxygen.  The 
catalyst  system  originally  was  developed  for  oxi- 
dizing soluble  organics  in  aqueous  wastes,  but  has 
been  modified  to  permit  its  application  to  insoluble 
organic  residues.  An  improved  catalyst  system  for 
these  applications  is  described  in  another  U.S. 
patent.  CWO  can  destroy  a  wide  variety  of  waste 
compounds.  The  process  destroys  organic  chemi- 
cals at  much  lower  temperatures  than  conventional 
wet  oxidation  systems.  The  milder  operating  con- 
ditions and  resultant  process  design  options  make 
CWO  an  attractive  waste  treatment  alternative, 
especially  for  small  waste  generators  who  wish  to 
maintain   economic   and   legal    control   of  their 
wastes.   The  improvements  associated   with   the 
catalysts    of   the    wet    oxidation    process    were 
achieved  through  an  understanding  of  the  process 
chemistry  and  the  identification  of  limiting  reac- 
tions. Subsequent  improvements,  such  as  the  bro- 
mide-nitrate catalyst,  not  only  reduced  the  operat- 
ing conditions  and  treatment  cost,  but  also  expand- 
ed the  list  of  wastes  suitable  for  treatment  by  the 
process.  As  the  problems  of  hazardous  wastes  and 
stricter  government  regulations  are  dealt  with,  one 
must  look  at  the  process  chemistry  to  improve  the 
performance  of  waste  treatment.  (See  also  W88- 
01297)  (Lantz-PTT) 
W88-01309 
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IN:  Detoxication  of  Hazardous  Waste.  Ann  Arbor 

Science,  Ann  Arbor,  MI.  1982.  p  269-287,  6  fig,  18 

ref. 

Descriptors:  'Hazardous  wastes,  'Wastewater 
treatment,  'Waste  treatment,  'Dioxins,  'Chlorinat- 
ed hydrocarbons,  *Tetrachlorodibenzo-p-dioxin, 
•Missouri,  'Verona,  Cleanup  operations,  Hexach- 
lorophene,  Photolysis,  Chemical  treatment,  Chemi- 
cal reactions. 

Polychlorinated  dibenzo-p-dioxins  (PyCDD)  are 
extremely  toxic  compounds  that  have  been  in- 
volved in  several  highly  publicized  accidents  such 
as  the  Missouri  Horse  Arena  episode  in  1971,  the 
Seveso  release  in  1976,  and  in  the  controversies 
surrounding  the  use  of  Agent  Orange  and  trichlor- 


ophenoxyacetic  acid  herbicides.  The  2,3,7,8-te- 
trachlorodibenzo-p-dioxin  (2,3,7,8-TCDD)  isomer 
is  one  of  the  most  toxic  chemicals  known  toward 
certain  species  of  animals.  In  1974,  the  presence  of 
tetrachlorodibenzodioxins  was  confirmed  in  a 
waste  storage  tank  at  a  chemical  plant  in  Verona, 
Missouri.  The  waste  resulted  from  production  of 
hexachlorophene  by  North  Eastern  Pharmaceuti- 
cal and  Chemical  Co.  (NEPACCO).  NEPACCO 
became  defunct  in  1971  and  the  tank  and  contents 
reverted  to  Syntex  (U.S.A.)  Inc.  After  the  discov- 
ery of  the  contents  of  the  tank,  public  and  political 
opposition  to  transportation  and  destruction  of  this 
politically  sensitive  waste  prevented  land-  or  sea- 
based  incineration.  A  safer  method,  the  extraction- 
photolysis  process  was  employed  for  destroying 
TCDD  in  a  hazardous  waste  in  full-scale  operation 
within  19  months  of  initial  laboratory  experiments. 
A  3000X  scaleup  of  data  from  laboratory  to  full- 
scale  plant  was  successful.  Procedures  developed 
for  handling  the  very  toxic  dioxin  prevented  per- 
sonnel exposure  and  environmental  contamination. 
None  of  the  extensive  contingency  procedures 
needed  to  be  implemented.  About  7  kg  of  dioxin 
were  destroyed  with  99.94%  efficiency,  and  a  sig- 
nificant hazard  to  the  population  of  Verona,  Mis- 
souri, and  surrounding  communities  was  removed 
(See  also  W88-01297)  (Lantz-PTT) 
W88-01313 


ENVIRONMENTAL  HEALTH  AND  SAFETY 
CONSIDERATIONS  FOR  A  DIOXIN  DETOXI- 
CATION PROCESS, 

Syntex  Research,  Inc.,  Palo  Alto,  CA. 

C.  J.  Sawyer. 

IN:  Detoxication  of  Hazardous  Waste.  Ann  Arbor 

Science,  Ann  Arbor,  MI.  1982.  p  289-297    1  fie  2 

tab. 

Descriptors:  'Environmental  effects,  'Dioxins, 
'Wastewater  treatment,  'Waste  treatment,  'Pollu- 
tion treatment,  'Chlorinated  hydrocarbons,  'De- 
toxification, 'Waste  disposal,  'Hazardous  wastes, 
Safety,  Sludge,  Tetrachlorodibenzo-p-dioxin,  Or- 
ganic compounds. 

Successful,  environmentally  safe  destruction  of 
nearly  4300  gallons  of  dioxin-laden  sludge  contain- 
ing 343  ppm  of  2,3,7,8-tetrachlorodibenzo-p-dioxin 
(TCDD)  was  a  significant  challenge.  Syntex  Agri- 
business Inc.  engaged  the  consultant  services  of  IT 
Enviroscience,  Inc.,  to  help  develop  a  unique  ex- 
traction-photolysis process  to  remove  and  subse- 
quently destroy  the  dioxin  from  a  complex,  tar-like 
sludge  residue.  This  residue  was  the  resultant  still 
bottoms  from  a  high-vacuum  distillation  of  trich- 
lorophenol  (TCP).  The  material  had  been  generat- 
ed by  a  firm,  the  North  East  Pharmaceutical  and 
Chemical  Company  (NEPACCO),  which  leased  a 
portion  of  a  chemical  plant  that  was  later  pur- 
chased by  Syntex.  An  interdisciplinary  team  of 
Syntex  scientists,  technical  experts  in  environmen- 
tally health  and  safety,  a  Blue  Ribbon  Committee 
of  academic  and  industry  consultants,  and  several 
members  from  various  governmental  agencies  all 
worked  to  help  plan,  design  and  refine  this  process. 
More  than  13  lb  of  dioxin  (343  ppm)  was  safely 
detoxified  to  <0.2  ppm  -  a  reduction  greater  than 
99.9%.  Because  of  the  known  toxicity  of  TCDD, 
strictly  regimented  environmental,  health  and 
safety  guidelines  were  implemented  for  the  con- 
duct of  the  process  operation  to  ensure  that  the 
environment,  workers  and  surrounding  area  were 
adequately  protected.  (See  also  W88-01297) 
(Lantz-PTT) 
W88-01314 


OPPORTUNITIES   FOR   DEVELOPMENT   OF 
NEW  DETOXICATION  PROCESSES 

THROUGH  GENETIC  ENGINEERING, 

Illinois  Univ.  at  Urbana-Champaign.  Inst,  for  Envi- 
ronmental Studies. 
J.  B.  Johnston,  and  S.  G.  Robinson. 
IN:  Detoxication  of  Hazardous  Waste.  Ann  Arbor 
Science,  Ann  Arbor,  MI.  1982.  p  301-314,  26  ref. 

Descriptors:  'Wastewater  treatment,  'Genetic  en- 
gineering,    'Detoxification,     'Waste     treatment, 
Hazardous  wastes,  Literature  review,  Biodegra- 
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dation,  Biological  treatment,  Water  pollution  con- 
trol. 

The  US  EPA  Advanced  Environmental  Control 
Technology  Research  Center  (AECTRC)  at  the 
University  of  Illinois  has  conducted  a  planning 
study  to  assess  the  opportunities  and  problems  of 
developing  new  pollution  control  technologies 
using  genetic  engineering.  The  goal  of  this  study 
was  to  document  the  scientific  basis  for  the  genetic 
engineering  approach  to  pollution  control,  and  to 
develop  recommendations  for  a  research  policy  to 
promote  it.  To  achieve  this  goal,  three  working 
papers  were  assembled,  each  dealing  with  one  of 
the  following  subjects:  (1)  description  of  problems 
potentially  amenable  to  the  genetic  engineering 
approach;  (2)  description  of  the  genetic  engineer- 
ing technologies  available  for  creation  of  new  solu- 
tions to  these  problems;  and  (3)  selective  descrip- 
tion of  factors  limiting  natural  biodegradative 
processes,  especially  those  that  potentially  may  be 
manipulated  by  genetic  engineering  to  create  new 
pollution  control  technologies.  Each  of  these 
papers  was  reviewed  by  nationally  recognized  ex- 
perts. In  May  1981  these  experts  were  brought  to 
the  University  of  Illinois  to  participate  in  a  work- 
shop that  was  organized  around  a  discussion  of  the 
working  papers.  In  addition,  each  paper  was  re- 
viewed by  a  number  of  outside  scientists  and  engi- 
neers. Information  from  the  AECTRC  study  rele- 
vant to  biological  detoxification  of  pollutants  is 
assembled,  along  with  comments  on  the  genetic 
engineering  approach  and  possible  barriers  to  the 
development  of  such  new  treatments.  (See  also 
W88-01297)  (Lantz-PTT) 
W88-01315 

POTENTIAL  ROLE  OF  GENETICALLY  ENGI- 
NEERED MICROORGANISMS  TO  DEGRADE 
TOXIC  CHLORINATED  HYDROCARBONS, 

Battelle  Columbus  Labs.,  OH. 

G.  E.  Pierce. 

IN:  Detoxication  of  Hazardous  Waste.  Ann  Arbor 

Science,  Ann  Arbor,  MI.  1982.  p  315-322,  1  fig,  32 

ref. 

Descriptors:  *Genetic  engineering,  *Chlorinated 
hydrocarbons,  *Waste  treatment,  *  Detoxification, 
•Microorganisms,  *Wastewater  treatment,  'Haz- 
ardous wastes,  Biodegradation,  Organic  com- 
pounds, Dichlorophenoxyacetic  acid,  Trichloro- 
phenoxyacetic  acid,  DDT,  Atrazine,  Polychlori- 
nated  biphenyls,  Biological  treatment. 

Microorganisms  have  been  shown  to  degrade 
methane,  fatty  acids,  benzene,  naphthalene,  and 
various  petroleum  fractions.  Many  synthetic  com- 
pounds, such  as  2,4-dichlorophenoxyacetic  acid 
(2,4-D);  2,4,5-trichlorophenoxyacetic  acid  (2,4,5- 
T);  DDT;  2-chloro-4-(ethylamino)-6-(iso-propyla- 
mino)-s-triazine  (Atrazine);  and  some  isomers  of 
polychlorinated  biphenyls  (PCB)  are  also  degraded 
by  microorganisms.  Because  of  several  inherent 
problems  encountered  when  employing  microorga- 
nisms to  degrade  toxic  chlorinated  hydrocarbons, 
genetic  engineering  may  benefit  microbial  systems 
in  four  areas:  stabilization,  increased  activity,  mul- 
tiple degradative  activities,  and  health,  safety  and 
environmental  concerns.  There  are  technical  re- 
straints or  problems  to  achieving  these  goals. 
These  restraints  will  be  overcome  as  better  clon- 
ing-vector systems  for  pseudomonads  and  other 
degradative  bacteria  become  available.  Also,  with 
more  information  regarding  the  physiology,  bio- 
chemistry and  regulation  of  these  degradative  bac- 
teria, the  realization  of  these  goals  will  come  closer 
to  being  achieved.  It  must  also  be  stated  that 
before  such  successful  'engineered'  microorga- 
nisms are  a  reality,  engineering  information  must 
also  be  integrated  and  developed  where  necessary. 
(See  also  W88-01297)  (Lantz-PTT) 
W88-01316 


MICROBIOLOGICAL      SEPARATION       FOR 
TRACE-ORGANICS  REMOVAL, 

Illinois  Univ.  at  Urbana-Champaign.  Dept.  of  Civil 

Engineering. 

B.  E.  Rittmann,  and  H.  Kobayashi. 

IN:  Detoxication  of  Hazardous  Waste.  Ann  Arbor 

Science,  Ann  Arbor,  MI.  1982.  p  323-347,  6  fig,  6 

tab,  60  rcf.  EPA  Contract  No.  CR  806819. 


Descriptors:  *Trace  organics,  'Microbial  degrada- 
tion, 'Wastewater  treatment,  'Waste  treatment, 
•Detoxification,  Biological  treatment,  Biofilms, 
Hazardous  wastes,  Bacteria,  Biodegradation. 

Biodegradation  of  anthropogenic  organics  present 
in  waters  is  a  complicated  and  not  very  well  devel- 
oped field.  However,  several  factors  are  clear. 
When  the  contaminants  are  at  very  low  concentra- 
tion, special  consideration  must  be  given  to  provid- 
ing enough  energy  for  the  bacteria  to  sustain  them- 
selves in  the  system.  Biofilm  processes  seem  most 
appropriate,  since  the  bacteria  are  kept  in  the  reac- 
tor by  attachment,  and  biofilms  predominate  natu- 
rally with  low  concentrations.  Secondary  utiliza- 
tion, nonsteady-state  operation,  and  activated 
carbon  attachment  are  methods  to  promote  bacte- 
rial growth  when  concentrations  are  very  low.  In 
combination  with  these  three  methods,  fluidized- 
bed  treatment  offers  advantages  for  obtaining  very 
low  effluent  concentrations.  For  landfill  leachate, 
which  is  often  anaerobic  and  contains  rather  high 
organic  strength,  anaerobic  methanogenic  process- 
es offer  the  benefits  of  decreased  operating  costs 
and  enhanced  degradation  of  many  hazardous  con- 
taminants. Caution  must  be  exercised  to  prevent 
toxicity  to  the  anaerobic  microorganisms,  and  post- 
treatment  with  a  simple  aerobic  process  may  be 
necessary  to  polish  the  effluent  and  degrade  halo- 
genated  aromatics.  Although  some  concepts  and 
techniques  are  known,  much  basic  information 
about  biodegradation  of  trace-level  organics  is 
lacking,  such  as:  physiological  response  of  bacteria 
to  very  low  concentrations  of  substrates;  relation- 
ship between  primary  and  secondary  substrates; 
toxicity  of  trace-level  organics  to  biological  proc- 
esses; ability  to  apply  treatment  concepts  to  real- 
world  applications;  consequences  of  partial  degra- 
dation; and  interactions  among  communities  of 
microorganisms  necessary  to  completely  degrade 
compounds.  (See  also  W88-01297)  (Lantz-PTT) 
W88-01317 


PEROXIDASE  FOR  REMOVAL  OF  HAZARD- 
OUS AROMATICS  FROM  INDUSTRIAL 
WASTEWATERS, 

Massachusetts  Inst,  of  Tech.,  Cambridge.  Dept.  of 

Nutrition  and  Food  Science. 

B.  N.  Alberti,  and  A.  M.  Klibanov. 

IN:  Detoxication  of  Hazardous  Waste.  Ann  Arbor 

Science,  Ann  Arbor,  MI.  1982.  p  349-356,  1  fig,  2 

tab,  22  ref. 

Descriptors:  'Wastewater  treatment,  'Industrial 
wastewater,  'Aromatic  compounds,  'Detoxifica- 
tion, 'Hazardous  wastes,  Chemical  treatment, 
Horseradish  peroxidase,  Hydrogen  peroxides, 
Phenol,  Aniline,  Organic  compounds. 

The  treatment  of  wastewaters  with  horseradish 
peroxidase  and  H202  has  been  demonstrated  to 
cause  the  precipitation  of  phenols,  anilines  and 
some  other  organics.  Preliminary  cost  analysis  in- 
dicates that  this  new  enzymatic  approach  to  water 
detoxification  may  be  economically  feasible  and 
cost-competitive  with  conventional  methods.  (One 
should  also  note  that  the  precipitate  formed  as  a 
result  of  enzymatic  polymerization  of  pollutants 
can,  in  principle,  be  burned  and  the  energy  ob- 
tained can  be  used  for  heating).  It  is  hoped  that  as 
industry  continues  to  tackle  the  ever-growing 
problem  of  wastewater  treatment,  the  enzymatic 
process  described  in  this  work  will  be  seen  as  a 
feasible  and  attractive  alternative.  (See  also  W88- 
01297)  (Lantz-PTT) 
W88-01318 


BIODEGRADATION  AND  DETOXIFICATION 
OF  ENVIRONMENTAL  POLLUTANTS. 

For  primary  bibliographic  entry  see  Field  5B. 
W88-01369 


MICROBIAL  METABOLISM  AND  ENZYMOL- 
OGY  OF  SELECTED  PESTICIDES, 

Oklahoma  Univ.,  Norman.  Dept.  of  Botany  and 

Microbiology. 

For  primary  bibliographic  entry  see  Field  5B. 

W88-01370 


MICROBIAL     DEGRADATION     OF     POLY- 
CHLORINATED BIPHENYLS  (PCBS), 
Fermentation  Research  Inst.,  Yatabe  (Japan). 
For  primary  bibliographic  entry  see  Field  5B. 
W88-01371 


CHEMICAL  TRANSFORMATIONS  OF  ARO 
MATIC  HYDROCARBONS  THAT  SUPPORI 
THE  GROWTH  OF  MICROORGANISMS, 

University  Coll.  of  North  Wales,  Bangor.  Dept.  a 

Biochemistry  and  Soil  Science. 

For  primary  bibliographic  entry  see  Field  5B. 

W88-01372 


GENETIC  AND  BIOCHEMICAL  BASIS  FOI 
MICROBIAL  TRANSFORMATIONS  AND  DE 
TOXIFICATION  OF  MERCURY  AND  MERCU 
RIAL  COMPOUNDS, 

Washington  Univ.,  St.  Louis,  MO.  Dept.  of  Biol 

°gy- 

For  primary  bibliographic  entry  see  Field  5B. 

W88-01373 


TRENDS  OF  GROUND  WATER  PROTECTIOr 
FROM  WASTEWATER  SLUDGE  POLLUTIOI 
IN  THE  CITY  OF  MOSCOW, 

For  primary  bibliographic  entry  see  Field  5E. 
W88-01403 


SUMMARY     OF    GROUNDWATER     POLLl 
TION  PROBLEMS  IN  SOUTH  DAKOTA 

South  Dakota  Dept.  of  Water  and  Natural  Ri 

sources,  Pierre. 

For  primary  bibliographic  entry  see  Field  5B. 

W88-01406 


ORIGIN  AND  TREATMENT  OF  UNDEI 
GROUND  WATERS  FROM  CERRO  DE  PASO 
MINE,  PERU, 

Centromin  Peru  S.A.,  Lima  (Peru). 

For  primary  bibliographic  entry  see  Field  5B. 

W88-01411 


HEAVY  METAL  CONTENT  IN  MACR( 
PHYTES  FROM  PONDS  SUPPLIED  WIT 
POST-SEWAGE  WATER, 

Warsaw  Univ.  (Poland).  Dept.  of  Hydrobiolog 
For  primary  bibliographic  entry  see  Field  5B. 
W88-01464 

ACCUMULATION  OF  HEAVY  METALS  I 
AQUATIC  ORGANISMS  OF  SEWAGE  WATE 
TREATMENT  PLANTS, 

Hajdu-Bihar  County  Water  Canalization  Wort 

Debrecen  (Hungary). 

For  primary  bibliographic  entry  see  Field  5B. 

W88-01470 

5E.  Ultimate  Disposal  Of  Wastes 

CASE  STUDY:  IN  SITU  SOLIDD7ICATIO! 
FIXATION  OF  OIL  FD2LD  PRODUCTIC 
FLUIDS  -  A  NOVEL  TECHNIQUE, 

ENRECO,  Inc.,  Amarillo,  TX.a 

For  primary  bibliographic  entry  see  Field  5. 

W88-00969 

FIXATION  OF  ELECTROPLATING  WAS! 
SLUDGES, 

Missouri  Univ.,  Columbia.  Dept.  of  Civil  bn 
neering.  "■ 

For  primary  bibliographic  entry  see  Field  3 
W88-O0976 

TREATABILITY  OF  DIVERSE  WAS" 
STREAMS  IN  THE  PACT  ACTIVAT1 
CARBON-BIOLOGICAL  PROCESS, 

Du  Pont  de  Nemours  (E.I.)  and  Co.,  Deepwat 

NJ.  Chambers  Works. 

For  primary   bibliographic   entry   see  Field  5 

W88-00977 
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EMICAL  RESIDUE  DISPOSAL  WITH 
AT  RECOVERY, 

on  Carbide  Corp.,  South  Charleston,  WV.  En- 
sering,  Mfg.  and  Technology  Services  Div. 
G.  Hudson. 

Proceedings  of  the  39th  Industrial  Waste  Con- 
nce,  May  8-10,  1984,  Purdue  University,  West 
lyette,  Indiana.  Butterworth  Publishers, 
ton.  1985.  p  129-138,  6  tab,  3  ref. 

criptors:  'Wastewater  treatment,  'Wastewater 
osal,  'Chemical  wastes,  'Waste  disposal,  *Or- 
ic  compounds,  Liquid  wastes,  Incineration, 
veys. 

Inion  Carbide  Corporation  survey  showed  that 
million  pounds/yr  of  liquid  residues  were 
g  produced  by  its  chemical  plants.  To  keep  this 
■ey  manageable  and  focused  on  fuelable  resi- 
;,  it  only  included  the  liquid  residue  streams 
met  the  following  criteria:  (a)  Stream  consist- 
f  more  than  20,000  pounds/yr;  (b)  Major  com- 
mits in  stream  were  organics;  and  (c)  Residue 
un  was  not  presently  sold.  Of  the  550  million 
ads/yr  of  residues  produced,  475  million 
ads/yr  were  burned  in  boilers  or  process  heat- 
The  remaining  75  million  pounds/yr  were 
osed  of  without  heat  recovery.  This  paper 
ils  reasons  why  the  75  million  pounds/yr  of 
lues  were  not  burned  with  heat  recovery.  Also 
ncd  are  the  definitions  of  four  classifications  of 
lues  used  by  Energy  Systems  (Utilities  Depart- 
t)  to  determine  the  rate  of  compensation  to  the 
lucing  units  from  their  residues.  (See  also  W88- 
>3)  (Lantz-PTT) 
1-00978 


STEWATER  TREATMENT  FACILrTTES 
t  EXXON'S  NEW  CORPORATE  RE- 
RCH  FACILriTES, 

yo  Research  and  Engineering  Co.,  Florham 
,NJ. 

primary  bibliographic  entry  see  Field  5D. 
1-00979 


UFFER'S  UTILIZATION  OF  WASTE 
>DUCTS  AS  FUEL, 

ffer   Chemical   Co.,   Westport,   CT.   Sulfuric 
lucts  Div. 
.  Miner. 

Proceedings  of  the  39th  Industrial  Waste  Con- 
ice,  May  8-10,  1984,  Purdue  University,  West 
yette,  Indiana.  Butterworth  Publishers, 
on.  1985.  p  147-150,  1  tab. 

:riptors:  'Waste  disposal,  'Fuel,  'Recycling, 
ste  recovery,  Chemical  wastes,  Industrial 
es,  Non-Conventional  Fuel  Program. 

ffer  Chemical  Company  of  Westport,  CT,  has 

utilizing   increasing  quantities  of  industrial 

e  materials  as  a  secondary  fuel  since   1982. 

practice  results  in  benefits  to  waste  generators 
aroviding  an  economical  and  minimum-risk 
e  disposal  service,  to  Stauffer  by  providing 
cost  energy,  and  to  the  general  public  by 
ing  a  safe  alternative  to  land  disposal  and 
mulation  of  hazardous  materials.  The  compa- 

experience  with  the  Non-Conventional  Fuel 
ram  highlights  the  challenge  of  participating 

highly  regulated,  highly  visible,  and  rapidly 
iging  business  environment.  The  development 
lis  program,  based  upon  the  principle  of  strict 
ity  control,  has  resulted  in  an  increased  use  of 
er-to-handle  materials,  such  as  sludges  and 
erately  toxic  streams.  (See  also  W88-00963) 
itz-PTT) 
-00980 


UUCTERIZATION  AND  TREATABDHTY 
DIES  OF  AN  INDUSTRIAL  LANDFILL 
CHATE  (KIN-BUC  D, 

;ers  -  The  State  Univ.,  Piscataway,  NJ. 
primary  bibliographic   entry   see   Field   5D. 
i-00997 


TRUCTION    OF    PCB    CONTAMINATED 
L    OIL    IN    AN    ALUMINUM    MELTING 

INACE, 


Aluminum  Co.  of  America,  Davenport,  IA. 

For  primary  bibliographic   entry  see  Field   5D. 

W88-00999 


ENVIRONMENTAL  FEASIBILITY  OF  USING 
CREOSOTE  CONTAMINATED  SOIL  AND 
SLUDGES  IN  ROADWAY  PAVING  STRUC- 
TURES, 

Alabama  Univ.,  University.  Dept.  of  Civil  Engi- 
neering. 

J.  Ball,  C.  M.  Norton,  and  J.  W.  Andrews. 
IN:  Proceedings  of  the  39th  Industrial  Waste  Con- 
ference, May  8-10,  1984,  Purdue  University,  West 
Lafayette,      Indiana.      Butterworth      Publishers, 
Boston.  1985.  p  361-368,  6  fig,  2  tab,  13  ref. 

Descriptors:  'Pollution  effects,  'Recycling, 
'Waste  disposal,  'Creosote,  'Roads,  'Paving, 
'Environmental  effects,  'Pollutant  identification, 
Tar,  Sludge  disposal,  Naphthalene,  Phenols,  Phen- 
anthrene,  Anthracene,  Leaching,  Economic  as- 
pects. 

In  1973,  the  Louisiana  Department  of  Wildlife  and 
Fisheries,  at  that  time  the  pollution  control  agency, 
issued  a  Stop  Order  requiring  that  all  direct  dis- 
charges of  unpermitted  contaminated  wastewater 
be  ceased.  Colfax  Creosoting  Company  complied 
by  constructing  a  one  acre  lagoon  on  the  southeast 
side  of  the  plant.  All  wastewater  discharges  went 
into  the  lagoon  for  settling  of  the  creosote  and 
evaporation  of  the  water.  As  the  RCRA  regula- 
tions solidified  and  began  to  be  enforced,  it  became 
apparent  that  the  typical  wood  preserving  plant's 
unlined  evaporation/settling  lagoon  would  have  to 
be:  (1)  extensively  modified;  (2)  carefully  moni- 
tored and  expensively  insured;  or  (3)  eliminated.  In 
most  cases,  the  third  option  is  best  if  the  company 
can  provide  alternatives  for  current  process 
wastewater  generation  and  handling  practices.  The 
final  disposal  method  discussed  here  is  to  use  the 
waste  creosote  as  a  roadway  paving  additive. 
Based  on  the  results  of  this  study,  it  is  apparent 
that  waste  sludge  from  a  creosote  wood  preserving 
plant  could  be  reused  as  a  bituminous  supplement 
in  a  roadway  pavement  structure.  Because  of  a 
compatability  problem,  the  sludge  would  have  to 
be  used  in  a  road  tar  pavement  system  rather  than 
an  asphalt  structure.  Marshall  stability  tests  indi- 
cate that  up  to  75%  of  the  road  tar  portion  of  the 
mix  can  be  substituted  without  a  detrimental  struc- 
tural effect  using  the  sludges  from  this  study.  EP 
toxicity  tests  detected  four  creosote  constituents 
leached  from  the  roadway  samples  at  detectable 
significant  concentrations.  These  constituents  were 
naphthalene,  phenol,  phenanthrene,  and  anthra- 
cene. An  economic  analysis  estimated  a  significant 
difference  in  savings  in  favor  of  reuse  of  the  sludge 
in  a  pavement  structure  as  opposed  to  disposal  in- 
place  or  removal  to  a  hazardous  waste  landfill. 
(See  also  W88-0O963)  (Lantz-PTT) 
W88-O1OO0 


NEW  TYPE  OF  ANAEROBIC  DESIGN  FOR 
ENERGY  RECOVERY  AND  TREATMENT  OF 
LEACHATE  WASTES, 

Black  and  Veatch,  Kansas  City,  MO. 

For  primary   bibliographic   entry   see   Field   5D. 

W88-01001 


VOLUME  REDUCTION  OPTIONS  FOR  INSTI- 
TUTIONAL RADIOACTIVE  WASTES, 

Bechtel  Corp.,  Oak  Ridge,  TN. 

For   primary   bibliographic   entry   see   Field   5D. 

W88-01002 


SMALL-SCALE  FTELD  EVALUATIONS  OF 
LAND  TREATMENT  OF  AN  OILY  HAZARD- 
OUS WASTE, 

Robert   S.    Kerr   Environmental    Research   Lab., 

Ada,  OK. 

For  primary   bibliographic   entry   see   Field   5D. 

W88-01008 


THERMAL  DESTRUCTION  OF  IGNITABLE 
HAZARDOUS  WASTE.  A  CASE  STUDY  IN 
REGULATORY  INTERPRETATION, 

Weston  (Roy  F.),  Inc.,  West  Chester,  PA. 


R.  J.  Schoenberger,  M.  H.  Corbin,  S.  J.  Wittmer, 
and  A.  L.  Lenthe. 

IN:  Proceedings  of  the  39th  Industrial  Waste  Con- 
ference, May  8-10,  1984,  Purdue  University,  West 
Lafayette,  Indiana.  Butterworth  Publishers, 
Boston.  1985.  p  447-452,  6  tab. 

Descriptors:  'Incineration,  'Hazardous  wastes, 
•Case  studies,  'Regulations,  'Waste  disposal, 
Energy,  Permits. 

Destruction  of  ignitable  hazardous  waste  in  a  man- 
ufacturing facility  has  been  subject  to  some  chang- 
ing regulatory  interpretation  during  review  of  the 
RCRA  Part  B  application.  A  compilation  of  the 
major  steps  followed  during  the  review  of  the 
application  is:  (1)  Part  B  application  submittal;  (2) 
Completeness  review  by  EPA;  (3)  Response  to 
completeness  deficiencies;  (4)  Technical  review  by 
EPA;  (5)  Response  to  technical  issues;  (6)  Draft 
permit;  (7)  Public  hearing;  and  (8)  Issue  permit. 
The  steps  of  greatest  impact  were  No.  2  and  No.  4. 
It  was  found  the  EPA  overlapped  their  functions 
and  often  technical  interpretation  was  included  in 
the  Completeness  check.  As  the  review  process 
progressed,  several  significant  policies  evolved 
which  effect  the  on-site  thermal  destruction  of 
ignitable  hazardous  waste:  (1)  The  amount  of 
tramp  halogenated  material  allowed  in  the  ignita- 
ble waste  is  subject  to  regulatory  interpretation;  (2) 
An  incinerator  burning  only  ignitable  waste  for 
energy  recovery  can  be  permitted  according  to 
reduced  permit  requirements  and  without  the  need 
for  a  test  burn;  and  (3)  The  energy  recovery  exclu- 
sion was  denied  because  a  bypass  existed  around  a 
waste  heat  boiler.  Denial  of  the  energy  exemption 
caused  the  unit  to  be  classified  as  an  incinerator. 
(See  also  W88-00963)  (Lantz-PTT) 
W88-O10O9 


LIABILITY  FOR  PERSONAL  INJURY  DAM- 
AGES: A  NEW  PROBLEM  FOR  INDUSTRIAL 
WASTE  GENERATORS, 

Brown  and  Caldwell,  Pasadena,  CA. 

For  primary  bibliographic  entry  see  Field  6E. 

W88-01010 


IRON  CONDITIONING  OF  SLUDGE  FROM 
FOUNDRY  FURNACE  EMISSION  CONTROL 
SYSTEMS  FOR  ELIMINATION  OF  EP  TOXIC- 
ITY, 

Residuals  Management  Technology,  Inc.,  Madi- 
son, WI. 

For  primary  bibliographic  entry  see  Field  5D. 
W88-01016 


BIOLOGICAL    REMOVAL    AND    CHEMICAL 
RECOVERY  OF  METALS  FROM  SLUDGES, 

Toronto  Univ.  (Ontario).  Dept.  of  Civil  Engineer- 
ing. 

For  primary   bibliographic   entry  see  Field   5D. 
W88-01017 


METAL         RECOVERY         FROM         WASTE 
SLUDGES, 

Recycle  Metals,  Glastonbury,  CT. 

For   primary   bibliographic   entry  see   Field   5D. 

W88-01019 


INVESTIGATION  OF  FLUORIDE  REMOVAL 
FROM  SEMICONDUCTOR  WASTEWATER 
USING  WATER  SOFTENING  SLUDGE, 

Millipore  Corp.,  Bedford,  MA. 

For  primary   bibliographic   entry   see   Field   5D. 

W88-01049 


GEOTHERMAL  WASTEWATER  TREATMENT 
AND  DISPOSAL, 

Collins  and   Ryder  Consulting   Engineers,   Lark- 
spur, CA. 

For   primary   bibliographic   entry   see   Field   5G. 
W88-01052 


APPLICATION  OF  NEW  TECHNOLOGIES  TO 
LIVESTOCK  WASTE  MANAGEMENT, 
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Field  5— WATER  QUALITY  MANAGEMENT  AND  PROTECTION 


Group  5E — Ultimate  Disposal  Of  Wastes 


National  Fertilizer  Development  Center,  Muscle 

Shoals,  AL. 

For  primary  bibliographic   entry   see  Field   5D. 

W88-01122 


RURAL  ISSUES:  NONCOAL  MINING  AND 
ABANDONED  LAND  RECLAMATION, 

AMAX  Chemical  Corp.,  Lakeland,  FL. 
G.  Uebelhoer. 

IN:  Perspectives  on  Nonpoint  Source  Pollution, 
Proceedings  of  a  National  Conference,  Kansas 
City,  MO.  May  19-22,  1985.  Environmental  Pro- 
tection Agency,  1985.  p  337-339. 

Descriptors:  *Mine  wastes,  'Land  reclamation, 
•Florida,  'Waste  disposal,  Phosphates,  Sand, 
Silica,  Clays,  Dewatering,  Settling  basins. 

In  the  heart  of  central  Florida,  about  midway 
between  Disneyworld  and  the  Gulf  Beaches,  lies 
the  largest  concentrated  deposit  of  phosphate  rock 
in  the  world.  It  is  called  the  Bone  Valley  Forma- 
tion. It  lies  within  30.48  m  (100  ft)  of  the  land 
surface.  23  mines  operating  within  the  Bone  Valley 
area  produce  42  to  45  million  tons  of  phosphate 
rock  per  year.  Recovery  of  the  phosphate  rock 
from  the  ore,  or  matrix,  is  conducted  in  a  central 
beneficiation  plant  where  two  types  of  product  and 
two  types  of  waste  are  produced.  The  waste  prod- 
ucts consist  of  silica  sand  separated  from  the  phos- 
phatic  sands  in  a  flotation  process.  The  silica  sand 
is  traditionally  99.9%  silica,  dewaters  very  rapidly, 
is  very  permeable  when  compared  to  the  other 
waste  product,  approximates  the  overburden  per- 
meability, and  does  not  possess  favorable  agronom- 
ic potential.  The  other  waste  product  is  a  mixture 
of  clays  usually  consisting  of  montmorillonite,  atta- 
pulgite,  and  some  kaolinite.  The  clays  dewater 
very  slowly,  are  very  impermeable,  but  possess 
very  favorable  agronomic  characteristics  when 
compared  to  the  virgin  or  unmined  overburden  or 
the  sand  waste  product.  Sand  disposal  as  construc- 
tion material  and  soil  amendments  are  popular. 
However,  some  mines  also  admix  clay  to  the  sand 
tailings  to  improve  its  dewatering  characteristics 
and  the  pumping  characteristics  of  the  sand  tail- 
ings. The  typical  sand/clay  disposal  process  con- 
sists of  pumping  a  3%  solids  clay  slurry  to  large 
clay  settling  areas,  allowing  the  clays  to  settle 
through  gravity  from  3%  solids  to  approximately 
30%  solids,  and  then  revegetating  the  surface  after 
dewatering  is  complete.  Reclamation  programs 
consisting  of  land  and  lakes  involve  regrading  spoil 
piles  without  adding  waste  products.  The  resulting 
lakes  with  undulating  shorelines  and  a  variety  of 
depths  are  surrounded  by  shorelines  and  uplands 
used  for  pasture,  silviculture,  citrus  and  intensive 
agricultural  uses,  and  residential  and  commercial 
uses.  (See  also  W88-01083)  (Lantz-PTT) 
W88-01145 


TECHNIQUES  FOR  INDUSTRIAL  POLLU- 
TION PREVENTION:  A  COMPENDIUM  FOR 
HAZARDOUS  AND  NONHAZARDOUS 
WASTE  MINIMIZATION, 

North   Carolina   State  Univ.,   Raleigh.   Dept.   of 

Chemical  Engineering. 

For  primary  bibliographic  entry  see  Field   5G. 

W88-01197 


NEW    LOOK    AT    FORECASTING    NATURAL 
PROCESSES, 

Battelle  Pacific  Northwest  Labs.,  Richland,  WA. 
For  primary  bibliographic  entry  see  Field  6A. 
W88-01251 


ULTIMATE    DISPOSAL    OF    POLYCHLORI- 
NATED  BIPHENYLS, 

Royal  Military  Coll.  of  Canada,  Kingston  (Ontar- 
io). Dept.  of  Civil  Engineering. 
For  primary  bibliographic  entry  see   Field   5D. 
W88-O1306 


ENVIRONMENTAL  HEALTH  AND  SAFETY 
CONSIDERATIONS  FOR  A  DIOXIN  DETOXI- 
CATION  PROCESS, 

Syntex  Research,  Inc.,  Palo  Alto,  CA. 

For   primary   bibliographic   entry   see   Field    5D. 


W88-01314 


HAZARDOUS  WASTE  DISPOSAL:  ASSESSING 
THE  PROBLEM. 

Ann  Arbor  Science,  Ann  Arbor,  MI.  1982.  332  p. 
Edited  by  Joseph  H.  Highland. 

Descriptors:  'Hazardous  wastes,  'Path  of  pollut- 
ants, 'Waste  management,  'Waste  disposal, 
•Water  pollution  effects,  'Water  law,  Landfills, 
Waste  dumps,  Monitoring,  Environmental  effects, 
Cleanup,  Decontamination,  Case  studies,  Ground- 
water pollution,  Fate  of  pollutants,  Water  pollution 
sources,  Public  health. 

A  conference  on  hazardous  waste  was  held  in 
Washington,  DC  in  December  1980.  Speakers  from 
academia,  government,  industry,  labor,  and  the 
private  sector  presented  papers  on  topics  that  ad- 
dressed a  number  of  crucial  issues  in  hazardous 
waste  management  and  that  are  arranged  into  six 
sections  in  this  book.  Section  1  focuses  on  four 
existing  dump  sites  that  represent  different  types  of 
problems  in  terms  of  environmental  pollution  and 
possible  threats  to  public  health.  Sections  2  and  3 
present  detailed  discussions  of  our  current  techni- 
cal ability  to  assess  environmental  impact  at  vari- 
ous sites  and  monitor  and  assess  health  impacts  in 
communities  around  sites.  Section  4  addresses  the 
issue  of  protecting  workers  involved  in  cleanup  of 
these  waste  sites,  and  Section  5  deals  with  techni- 
cal aspects  of  cleanup,  from  onsite  containment  to 
excavation  and  removal.  Section  6  discusses 
groups  that  may  be  capable  of  responding  to  the 
problems  defined  such  as  state,  federal  and  local 
governments,  industry,  the  private  sector,  and  the 
medical  community.  (See  W88-01376  thru  W88- 
01400)  (Geiger-PTT) 
W88-01375 


LESSON  OF  LOVE  CANAL, 

New  York  State  Dept.  of  Health,  Albany.  Div.  of 

Labs,  and  Research. 

For  primary  bibliographic  entry  see  Field  5C. 

W88-01376 


ASSESSING  THE  PROBLEM  --  LOVE  CANAL, 

Roswell  Park  Memorial  Inst.,  Buffalo,  NY.  Dept. 

of  Molecular  Biology. 

For  primary  bibliographic  entry  see  Field  5C. 

W88-01377 


TECKOMATORP,  SWEDEN  «  WASTE  PROB- 
LEMS FROM  THE  PERSPECnVE  OF  A  MAN- 
UFACTURING INDUSTRY, 

Skane    County    Environmental    Office,    Malmo 

(Sweden). 

For  primary  bibliographic  entry  see  Field   5G. 

W88-01379 


ASSESSMENT  OF  THE  CHURCH  ROCK  URA- 
NIUM MTLL  TAILINGS  SPILL:  A  STRATEGY 
FOR  EVALUATING  HEALTH  RISKS  FROM 
NUCLEAR  FUEL  CYCLE  ACCIDENTS, 

Centers  for  Disease  Control,  Atlanta,  GA. 
For  primary  bibliographic  entry  see  Field  5C. 
W88-O1380 


ANSWER      TO      ASSESSING      HAZARDOUS 
WASTE  PROBLEMS  IS  COOPERATION, 

Occidental  Chemical  Co.,  Lathrop,  CA.  Environ- 
mental, Health  and  Safety. 

For  primary  bibliographic   entry  see   Field   5G. 
W88-01382 


LOVE  CANAL:  ENVIRONMENTAL  STUDIES, 

New  York  State  Dept.  of  Health,  Albany.  Div.  of 

Labs,  and  Research. 

For  primary  bibliographic  entry  see  Field  5B. 

W88-01383 


SALSBURY  LABORATORIES  -  LA  BOUNTY 
SITE:  A  PHASED  APPROACH  TO  A  HAZARD- 
OUS WASTE  DISPOSAL  PROBLEM, 

National      Enforcement      Investigations     Center, 


Denver,  CO. 

For  primary   bibliographic  entry  see  Field   H 

W88-01384 


REPORT    ON    CMA^    INVESTIGATION    C 
THE  LIPARI  LANDFILL, 

Chemical  Manufacturers  Association,  Washingto 

DC. 

For  primary  bibliographic  entry  see  Field  5C. 

W88-01385 


PERIPHERAL  NERVE  DAMAGE  IN  AFFEC 
ED  POPULATIONS, 

State  Univ.  of  New  York  at  Buffalo,  Amher 
For  primary  bibliographic  entry  see  Field  5C. 
W88-01386 


CENTERS  FOR  DISEASE  CONTROL 
HUMAN  HEALTH  ASSESSMENT  APPROAC 
INVOLVING  IMPROPERLY  DISPOSE 
CHEMICAL  WASTE, 

Centers  for  Disease  Control,  Atlanta,  GA. 
For  primary  bibliographic  entry  see  Field  5C. 
W88-01387 


PUBLIC  HEALTH  IMPLICATIONS  OF  ILL 
GAL  DUMPING  OF  TOXIC  WASTES, 

Health  and  Hospitals  of  the  City  of  Boston,  Im 

MA. 

For  primary  bibliographic  entry  see  Field  5C. 

W88-01388 


METHODS  FOR  ASSESSING  HEALTH  RISI 
IN  POPULATIONS  LIVING  NEAR  HAZAR1 
OUS  WASTE  SITES, 

Roswell  Park  Memorial  Inst.,  Buffalo,  NY. 
For  primary  bibliographic  entry  see  Field  5C. 
W88-01389 


EFFECTS  OF  ENVIRONMENTAL  POLLU 
ANTS  ON  ENAMEL  HYPOPLASIA  AN 
DENTAL  ATTRITION, 

Meharry  Medical  Coll.,  Nashville,  TN.  School 

Dentistry. 

For  primary  bibliographic  entry  see  Field  5C. 

W88-01390 


PROTECTING  THE  WORKER:  AN  OVERVD7 
OF  THE  PROBLEM, 

American  Federation  of  Labor  and  Congress  i 
Industrial  Organizations,  Washington,  DC. 
For  primary  bibliographic  entry  see  Field  5( 
W88-01391 


OCCUPATIONAL  EXPOSURE  MONITOREM 
OF  WORKERS  AT  HAZARDOUS  WAST 
SITES, 

National  Inst,  for  Occupational  Safety  and  Healt 

Cincinnati,  OH.  Health  Hazard  and  Technical  A 

sistance  Branch. 

For  primary  bibliographic  entry  see  Field  5C. 

W88-01392 


MEDICAL    SCREENING    OF    WORKERS   A 
HAZARDOUS  WASTE  DISPOSAL  SITES, 

National  Inst,  for  Occupational  Safety  and  Healti 

Cincinnati,  OH.  Health  Hazard  and  Technical  A 

sistance  Branch. 

For  primary  bibliographic  entry  see  Field  5C. 

W88-01393 


BRITISH  EXPERIENCE-CLEAN  UP:  TECHN 

CAL  ASPECTS, 

UKAEA  Atomic  Energy  Research  Establishmen 

Harwell  (England). 

For  primary  bibliographic  entry   see   Field  5C 

W88-01394 


REMEDIAL  SITE  CONTAINMENT, 

Conestoga-Rovers  and  Associates,  Waterloo  (Oi 
tario). 
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WATER  QUALITY  MANAGEMENT  AND  PROTECTION— Field  5 


Water  Treatment  and  Quality  Alteration — Group  5F 


primary  bibliographic  entry  see  Field   5G. 
01395 


>ONSE  CAPACITY  -  STATE  GOVERN- 
T, 

>rnia  Dept.  of  Health  Services,  Sacramento, 
primary  bibliographic  entry  see  Field  5G. 
01396 


[C  WASTE  PROBLEMS  -  THE  RE- 
<SE  CAPACITY  OF  THE  MEDICAL  COM- 
ITY, 

le  State  Univ.,  Detroit,  MI. 

Sherman. 

Hazardous   Waste   Disposal:    Assessing    the 

em.  Ann  Arbor  Science,  Ann  Arbor,  MI. 

p  217-221. 

iptors:  *Waste  disposal,  'Toxic  wastes, 
irdous  wastes,  'Public  health,  'Education, 
city.  Environmental  effects,  Liabilty,  Car- 
Mis,  Water  pollution  effects,  Human  patholo- 


jggested  that  the  medical  community,  with  a 
(ceptions  in  government  and  private  practice, 
)t  been  responsive  nor  responsible  in  recog- 
,  diagnosing,  and  treating  toxic  chemical  ef- 

Several  recommendations  are  made  to 
y  the  situation.  High  school  and  college  stu- 
should  be  educated  as  to  the  existence  of 
cals  with  toxic  effects,  and  to  the  magnitude 
:  problem.  Medical  and  science  students 
I  be  educated  as  to  specific  medical  problems 
ing  toxic  chemicals.  A  continuing  education 
must  be  required  of  all  practicing  physicians, 
rate  physicians  have  a  special  responsibility 
iew  every  chemical  used  in  each  plant  under 
jrovince,  and  to  keep  meaningful  epidemio- 
I  data  on  workers  and  the  environment.  A 
al  clearing  house  should  be  set  up  for  obtain- 
ita  on  adverse  effects  of  special  chemicals, 
ibly  with  either  a  toll-free  number  or  with 
iter  capabilities  in  each  state  or  major  area, 
lal  registries  should  be  established  for 
',  birth  defects,  failure  of- pregnancies,  sus- 

and  proven  specific  toxicities,  and  maps  of 
own  and  suspected  toxic  dump  sites  with 
lation  as  to  what  is  buried  at  each  site.  Air, 
and  soil  near  toxic  dump  sites  should  under- 
nilar  monitoring  and  the  results  should  be 
biown  to  the  public.  It  should  also  be  publi- 
that  it  is  economically  less-costly  to  prevent 
:ally-related  diseases,  rather  than  clean  up 
ted  toxic  chemicals.  (See  also  W88-01375) 
T-PTT) 
1397 


1GENCY      RESPONSE      AND      PUBLIC 
TH  AT  HAZARDOUS  WASTE  SITES, 

inmental   Protection   Agency,   Washington, 

rimary  bibliographic  entry  see  Field  5G. 
1398 


RDOUS  WASTE  MANAGEMENT  -  THE 
ING  OF  RESPONSD3nJTY, 

Carbide  Corp.,  Washington,  DC. 

telley. 

lazardous    Waste    Disposal:    Assessing    the 

m.  Ann  Arbor  Science,  Ann  Arbor,   MI. 

» 228-233. 

ptors:  'Hazardous  wastes,  'Toxic  wastes, 
E  health,  'Waste  disposal,  'Waste  manage- 
•Environmental  effects,  Legal  aspects,  Liai- 
leanup,  Training,  Safety,  Monitoirng,  Regu- 

overnment,  industry,  and  the  public  must 
n  the  responsibility  for  the  creation  of  haz- 

wastes  because  they  all  depend  upon  or 
jrown  accustomed  to  the  products  which 
te  these  wastes.  The  chemical  industry  has 
t  work  finding  better  and  improved  ways  to 
e  solid  wastes  long  before  the  nation  recog- 
ihe  need  for  better  waste  disposal  methods, 
mutate  wasteful  processes,  the  chemical  in- 

is  working  hard  to  make  its  plants  and 


production  processes  more  efficient.  Industry  has 
also  been  attempting  to  build  secure  landfills  to 
prevent  leaching  of  hazardous  wastes.  As  chemical 
companies  develop  new  disposal  equipment  and 
methodology,  they  share  this  knowledge  with 
others  in  industry,  government  and  the  public. 
Some  chemical  companies  operate  exchanges  for 
toxic  wastes  so  that  one  company's  waste  products 
may  become  another  company's  raw  materials. 
The  government  is  responsible  for  ensuring  that 
the  public  is  aware  of  environmental  situations 
which  are  likely  to  have  serious  adverse  health 
effects.  The  Thomas  panel  has  argued  that  the 
New  York  Health  Department  was  misleading  and 
unnecessarily  frightening  the  public  when  it  re- 
ported on  the  Love  Canal  incident.  The  Thomas 
Panel  recommended  that  the  federal  Centers  for 
Disease  Control  or  the  National  Insitute  of  Envi- 
ronmental Health  Sciences  take  charge  of  such 
health  studies  involving  hazardous  waste  dumps  in 
the  future.  The  media  should  be  used  as  a  construc- 
tive tool  in  obtaining  safe  and  appropriate  hazard- 
ous waste  disposal  sites.  (See  also  W88-01375) 
(Geiger-PTT) 
W88-01399 


ENVIRONMENTAL  ENFORCEMENT: 

CHANGING  THE  CORPORATE  MIND, 

Office  of  the  Associate  Attorney  General,  Wash- 
ington, DC.  Land  and  Natural  Resources  Div. 
A.  Z.  Roisman. 

IN:  Hazardous  Waste  Disposal:  Assessing  the 
Problem.  Ann  Arbor  Science,  Ann  Arbor,  MI. 
1982.  p  234-243. 

Descriptors:  'Waste  disposal,  'Hazardous  wastes, 
•Toxic  wastes,  'Cleanup,  'Waste  management, 
'Public  health,  Project  planning,  Site  selection, 
Public  participation,  Liability,  Environmental  ef- 
fects, Industrial  wastes,  Landfills,  Solid  waste  dis- 
posal, Water  law. 

In  order  for  laws  to  be  effective  in  getting  indus- 
tries to  clean  up  their  abondoned  dump  sites,  the 
companies  involved  have  to  want  to  cooperate.  If 
citizens  see  that  industry  is  sincere  in  trying  to 
protect  public  health  and  the  environment,  than 
they  will  be  more  willing  to  accept  a  secured 
hazardous  waste  dump  in  their  community.  Citi- 
zens must  be  involved  from  the  very  beginning  in 
the  siting  of  a  hazardous  waste  dump.  The  public 
must  be  provided  with  substantial  monies  to  hire 
independent  technical  experts  to  evaluate  every 
opinion  that  is  pesented  on  toxic  waste  issues.  The 
site  that  is  selected  must  have  a  major  monitoring 
program  associated  with  it.  A  massive  unlimited 
insurance  program  must  accompany  the  building 
of  toxic  waste  landfills  so  that  if  something  does  go 
wrong,  there  is  a  guarantee  that  the  money  is 
already  there  to  take  care  of  the  problem.  The 
EPA  implemented  the  Resource  Conservation  and 
Recovery  Act  Permit  Program  which  required 
companies  to  obtain  permits  to  stay  in  business. 
The  EPA  has  the  authority  to  issue  administrative 
orders  to  require  the  clean  up  of  hazardous  wastes 
dump  sites  without  ever  having  to  go  to  court. 
Congress  amended  the  Resource  Conservation  and 
Recovery  Act  to  add  larger  criminal  potential,  or 
bring  an  action  for  criminal  liability  against  a  haz- 
ardous waste  dumper  or  corporation  which  has 
operated  in  violation  of  material  conditions  of  it's 
permit.  The  Superfund  legislation  has  provided 
monies  for  the  cleanup  of  hazardous  waste  dumps. 
The  job  of  the  lawyer  in  interpreting  these  laws  to 
protect  the  public  and  the  environment  is  dis- 
cussed. (See  also  W88-01375)  (Geiger-PTT) 
W88-01400 


TRENDS  OF  GROUND  WATER  PROTECTION 
FROM  WASTEWATER  SLUDGE  POLLUTION 
IN  THE  CITY  OF  MOSCOW, 

A.  S.  Matrosov. 

United  Nations,  Economic  Commission  for 
Europe,  WATER/SEM.14/R.7,  March  2,  1987.  12 
p,  5  tab. 

Descriptors:  'Wastewater  treatment,  'Sludge  dis- 
posal, 'Water  pollution  prevention,  'Moscow, 
•Land  disposal,  Sludge  conditioning,  Groundwater 
pollution,  Nonpoint  pollution  sources,  Water  qual- 
ity control,  Dewatering,  Sludge  drying,  Sludge 
digestion. 


The  production  of  large  amounts  of  sludge  by 
Moscow's  three  sewage  treatment  plants  caused 
the  necessity  of  solving  the  problems  of  sludge 
disposal  and  utilization.  The  main  trends  of  sludge 
utilization  are:  its  application  in  agriculture;  gen- 
eration of  gaseous  products  utilized  as  fuel;  and 
incineration  with  subsequent  heat  utilization  and 
ground  disposal  of  cinder.  In  all  three  processes  of 
sludge  treatment  and  utilization,  the  total  bulk  of 
sludge  comes  into  contact  with  soil  on  significant 
land  areas.  The  potential  danger  of  groundwater 
pollution  with  certain  sludge  components  from  the 
named  non-point  sources  is  taken  into  account  in 
the  process  of  designing  and  operating  sludge 
treatment  and  agricultural  utilization  facilities.  To 
prevent  any  unfavorable  sludge  impact  on  soil  and 
groundwaters  certain  protective  measures  are  car- 
ried out  at  Moscow  activated  sludge  plants  for  the 
agricultural  utilization  of  sludge.  The  discharge  of 
toxic  substances  contained  in  industrial  effluents  to 
the  city  sewerage  system  are  regulated  and  thereby 
reduced.  Sludge  beds  which  form  a  part  of  sludge 
treatment  facilities  must  be  located  on  grounds  not 
less  than  1.5  meters  from  the  groundwater  level. 
Observation  wells  are  located  along  the  site  perim- 
eter to  control  the  groundwater  height  and  its 
physicochemical  and  bacteriological  composition. 
In  areas  where  the  aquifers  are  unprotected,  sludge 
beds  have  asphalt-concrete  shields  of  30  cm  thick- 
ness and  an  accompanying  drainage  system.  Dewa- 
tering is  carried  out  to  ensure  the  improvement  of 
sludge  utilization  properties  and  land  resources 
saying.  Sludge  heat  treatment  ensures  high  sanitary 
reliability.  Filter  pressing  provides  more  deep 
sludge  dewatering.  Sludge  from  the  Moscow 
plants  is  transported  by  river  from  special  storage 
facilities  that  minimize  ground  and  river  pollution 
at  the  point  of  sludge  shipment.  Each  lot  of  the 
transported  sludge  is  supplied  with  a  certificate 
containing  sludge  characteristics  that  may  be  used 
to  estimate  its  land  application  rate.  (Geiger-PTT) 
W88-01403 


SUMMARY     OF     GROUNDWATER     POLLU- 
TION PROBLEMS  IN  SOUTH  DAKOTA, 

South  Dakota  Dept.   of  Water  and  Natural  Re- 
sources, Pierre. 

For  primary  bibliographic  entry  see  Field  5B. 
W88-01406 


5F.  Water  Treatment  and 
Quality  Alteration 


COST  EFFECTIVE  TREATMENTS  OF  OIL 
FIELD  PRODUCED  WASTEWATER  FOR  'WET 
STREAM'  GENERATION  -  A  CASE  HISTORY, 

Brown  and  Root  Development,  Inc.,  Houston,  TX. 
For  primary  bibliographic  entry  see  Field  5D. 
W88-00966 


REVERSE  OSMOSIS  TREATMENT  OF 
DRINKING  WATER, 

Tennessee  Technological  Univ.,  Cookeville. 
T.  N.  Eisenberg,  and  E.  J.  Middlebrooks. 
Butterworths,  Boston,  MA.  1986.  271  p. 

Descriptors:  'Reverse  osmosis,  •  Water  treatment, 
'Desalination,  *Drinking  water,  *Water  treatment 
facilities,  Membrane  processes,  Maintenance, 
Design  criteria,  Organic  compounds,  Inorganic 
compounds,  Disinfection,  Cost  analysis,  Desalina- 
tion apparatus,  Separation  techniques. 

This  book  is  intended  to  meet  the  needs  of  consult- 
ing engineers,  regulatory  agencies,  water  utilities 
currently  using  or  planning  to  use  reverse  osmosis, 
and  anyone  interested  in  reverse  osmosis  or  the 
treatment  of  drinking  water.  Chapter  1  presents  a 
general  and  elementary  theoretical  description  of 
reverse  osmosis,  a  short  history  of  its  development, 
and  a  look  at  current  usage.  Chapters  2  through  5 
focus  on  removal  of  organics,  inorganics,  and 
microorganisms  by  reverse  osmosis  and  a  meeting 
the  National  Interim  Primary  Drinking  Water 
Regulations.  A  summary  of  the  pros  and  cons  of 
contaminants  removal  is  presented  at  the  close  of 
each  chapter.  Chapters  6  and  7  discuss  the  different 
types  of  reverse  osmosis  membranes  and  modules, 
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and  the  operational  factors  affecting  reverse  osmo- 
sis performance.  Chapters  8  and  9  present  informa- 
tion on  cleaning  and  maintenance  of  membranes 
and  necessary  pretreatment  of  feedwater  for  re- 
verse osmosis  systems.  Chapter  10  contains  a 
survey  of  reverse  osmosis  installations  with  infor- 
mation on  design,  operation,  and  maintenance. 
Chapter  1 1  reviews  approval  and  design  criteria  of 
regulatory  agencies,  and  Chapter  1 2  deals  with  the 
economics  and  costs  of  reverse  osmosis  and  a 
comparison  of  reverse  osmosis  with  other  desalting 
technologies.  Chapter  13  presents  a  look  at  the 
future  of  reverse  osmosis  in  the  treatment  of  drink- 
ing water.  (Geiger-PTT) 
W88-01493 


5G.  Water  Quality  Control 


PHYSICOCHEMICAL  TREATMENT  OF 
WASHRACK  WASTEWATER, 

Camp,  Dresser  and  McKee,  Inc.,  Atlanta,  GA. 
For  primary  bibliographic  entry  see  Field  5D. 
W88-00964 


JOINT  WASTEWATER  MANAGEMENT  FOR  A 
CLUSTER  OF  TANNERIES  AT  KANPUR, 

Indian  Inst,  of  Tech.,  Bombay.  Centre  for  Envi- 
ronmental Science  and  Engineering. 
For  primary  bibliographic  entry  see   Field   5D. 
W88-00981 


TREATMENT  OF  ACID  MINE  WATER  DIS- 
CHARGING INTO  THE  TAR  CREEK  WATER- 
SHED, 

Oklahoma  State  Univ.,  Stillwater.  School  of  Civil 

Engineering. 

For  primary  bibliographic  entry  see  Field   5D. 

W88-00985 


BIOLOGICAL  TREATMENT  REQUIRED  FOR 
CLEANUP  OF  CONTAMINATED  GROUND 
WATER  AT  A  HAZARDOUS  WASTE  DUMP 
SITE, 

Environmental     Engineering     Consultants,     Inc., 

Stillwater,  OK. 

For  primary  bibliographic  entry  see  Field   5D. 

W88-00993 


CASE  STUDD2S  INVOLVING  THE  TREAT- 
MENT OF  HAZARDOUS  SUBSTANCES 
UNDER  THE  SUPERFUND  REMEDIAL 
ACTION  PROGRAM, 

Environmental   Protection   Agency,  Washington, 

DC.  Remedial  Response  Control. 

For  primary  bibliographic  entry  see  Field   5D. 

W88-00995 


BIOLOGICAL  TREATMENT  OF  A  BRINE 
GROUNDWATER  CONTAMINATED  WITH 
HIGH  CONCENTRATIONS  OF  ORGANICS, 

DETOX,  Inc.,  Dayton,  OH. 

For  primary  bibliographic  entry  see  Field   5D. 

W88-00996 


CHARACTERIZATION  AND  TREATABILITY 
STUDIES  OF  AN  INDUSTRIAL  LANDFILL 
LEACHATE  (KIN-BUC  I), 

Rutgers  -  The  State  Univ.,  Piscataway,  NJ. 

For  primary   bibliographic  entry  see  Field   5D. 

W88-00997 


NEW  TYPE  OF  ANAEROBIC  DESIGN  FOR 
ENERGY  RECOVERY  AND  TREATMENT  OF 
LEACHATE  WASTES, 

Black  and  Veatch,  Kansas  City,  MO. 

For  primary  bibliographic   entry  see  Field   5D. 

W88-O1001 


POLLUTION  PREVENTION  PAYS  <3P).  3M'S 
RESPONSE  TO  INDUSTRIAL  WASTE  CON- 
TROL, 

Minnesota  Mining  and  Mfg.  Co.,  St.  Paul. 
S.  J.  Zoss,  and  M.  D.  Koenigsberger. 


IN:  Proceedings  of  the  39th  Industrial  Waste  Con- 
ference, May  8-10,  1984,  Purdue  University,  West 
Lafayette,  Indiana.  Butterworth  Publishers, 
Boston.  1985.  p  459-461,  1  tab. 

Descriptors:  'Water  pollution  prevention,  'Minne- 
sota Mining  and  Manufacturing,  'Industrial 
wastes,  'Waste  treatment,  'Wastewater  treatment, 
Water  quality  control,  Recycling,  Process  design, 
Economic  aspects,  Waste  management,  Waste  dis- 
posal. 

In  late  1974,  3M  established  a  special  program  to 
encourage  its  scientists,  engineers,  and  other  con- 
cerned employees  to  develop  low  or  nonpollution 
technologies  to  resolve  its  environmental  prob- 
lems. This  program  was  called  the  'Pollution  Pre- 
vention Pays'  or  the  '3P'  Program,  for  short.  This 
effort  has  been  in  effect  since  1975  and  centers 
around  four  areas  of  activities  which  are:  product 
reformulation,  process  modification,  equipment  re- 
design, and  recovery  of  waste  materials  for  reuse. 
By  eliminating  pollution  at  the  source,  end-or-pipe 
treatment  is  unnecessary  and  valuable  materials 
can  be  recovered.  Thus,  pollution  prevention  can 
pay  for  itself.  The  3P  Program  was  established  to 
achieve  an  improved  environment;  reduced  capital 
and  operating  costs  for  pollution  control  facilities; 
reduced  material  and  energy  costs;  increased  sales 
of  products  with  reduced  pollution  potential;  and 
spin-off  technologies,  perhaps  leading  to  commer- 
cial development  of  new  products.  From  1975 
through  1983,  the  program  has  generated  a  total 
savings  of  $191  million.  This  includes  $155  million 
from  U.S.  operations  and  $36  million  from  20 
international  operations.  The  program  has  pro- 
duced more  than  1,000  projects  since  its  initiation. 
The  program  also  has  produced  significant  reduc- 
tions in  the  amount  of  pollution  generated  by  3M 
manufacturing  facilities  worldwide.  Examples  of 
3P  projects  are:  product  formulation,  process 
modification,  equipment  redesign,  and  recycling 
and  reuse.  (See  also  W88-00963)  (Lantz-PTT) 
W88-01011 


TREATMENT  OF  HIGH  STRENGTH 
WASTEWATER  CONTAINING  ORGANIC  SOL- 
VENTS, 

Woodard  and  Curran,  Gorham,  ME. 

For  primary  bibliographic  entry  see  Field   5D. 

W88-01038 


SELECTION  OF  STATISTICALLY  APPROPRI- 
ATE COMPLIANCE  SAMPLING  INTERVALS, 

Environmental      Resources      Management-North 
Central,  Inc.,  Palatine,  IL. 
R.  O.  Ball,  and  C.  A.  Vath. 

IN:  Proceedings  of  the  39th  Industrial  Waste  Con- 
ference, May  8-10,  1984,  Purdue  University,  West 
Lafayette,  Indiana.  Butterworth  Publishers, 
Boston.  1985.  p  853-859,  4  fig,  5  tab,  2  ref. 

Descriptors:  'Wastewater  management,  'Water 
quality  control,  'Statistical  studies,  'Compliance 
standards,  'Water  sampling,  Monitoring, 
Wastewater  discharge,  Regulations. 

Environmental  discharges  are  rarely  constant  or 
completely  predictable.  This  is  especially  true  in 
industrial  wastewater  discharges  either  as  direct 
discharges  under  NPDES  or  indirect  discharges  to 
public  operated  treatment  works.  The  use  of  statis- 
tical procedures  in  the  selection  of  appropriate 
sampling  intervals  is  important  to  ensure  that  the 
measured  values  truly  represent  the  overall  dis- 
charge characteristics.  This  is  especially  significant 
when  a  limited  number  of  samples  per  sampling 
interval  are  taken.  The  problems  presented  by 
batch  or  semi-continuous  production  cycle 
wastewater  dischargers  with  respect  to  compliance 
sampling  are  analyzed,  and  a  methodology  for  the 
selection  of  statistically  appropriate  compliance 
sampling  intervals  is  provided.  While  this  method- 
ology can  be  used  for  direct  discharges,  the  paper 
focuses  on  the  use  for  indirect  dischargers  who 
face  a  user  based  upon  the  results  of  compliance 
sampling  by  the  industry  (self-monitoring)  or  a 
second  party  (such  as  a  sanitary  district).  (See  also 
W88-O0963)  (Lantz-PTT) 
W88-01050 


TWENTY  YEARS  OF  RESPIROMETRY, 

Arthur  Technology,  Inc.,  Fond  du  Lac,  WI. 
R.  M.  Arthur. 

IN:  Proceedings  of  the  39th  Industrial  Waste  Con- 
ference, May  8-10,  1984,  Purdue  University,  Weft 
Lafayette,  Indiana.  Butterworth  Publishers, 
Boston.  1985.  p  861-874,  21  fig,  23  ref. 

Descriptors:  'Wastewater  treatment,  'Analytical 
methods,  'Respirometry,  'Water  quality  control, 
•History,  Monitoring,  Measuring  instruments,  Bio- 
logical oxygen  demand,  Respirometers,  Automa- 
tion, Toxicity,  Process  control. 

The  history  of  automated  large  volume  respiro- 
metry from  1964  to  1984  has  been  a  circular  path. 
Initial  emphasis  in  application  was  on  correlation 
with  BOD.  During  the  middle  years  emphasis  was 
on  use  in  toxicity-treatability  testing  and  in  process 
control.  And  now  at  the  end  of  this  twenty  year 
period  a  new  emphasis  has  been  placed  on  BOD 
correlation.  This  paper  points  out  that  respiro- 
metry has  found  use  as  an  excellent  indicator  of  the 
biological  activity  of  wastewater  treatment.  Its  use 
by  many  has  stimulated  new  applications  which 
will  enhance  its  value  as  a  significant  analytical 
tool.  (See  also  W88-00963)  (Lantz-PTT) 
W88-01051 


GEOTHERMAL  WASTEWATER  TREATMENT 
AND  DISPOSAL, 

Collins  and  Ryder  Consulting  Engineers,  Lark- 
spur, CA. 

R.  A.  Ryder,  and  R.  C.  Casias. 
IN:  Proceedings  of  the  39th  Industrial  Waste  Con- 
ference, May  8-10,  1984,  Purdue  University,  West 
Lafayette,      Indiana.      Butterworth      Publishers, 
Boston.  1985.  p  875-891,  7  fig,  8  tab,  12  ref. 

Descriptors:  'Water  pollution  prevention, 
'Wastewater  treatment,  'Waste  disposal,  'Geo- 
thermal  resources,  Resources  development,  Water 
pollution  control,  Geothermal  power,  Air  pollu- 
tion, Water  quality  control. 

The  development  of  geothermal  heat  sources  foi 
the  production  of  energy  is  a  rapidly  increasing 
activity  in  the  Western  United  States  that  parallels 
worldwide  interest.  Major  geothermal  develop- 
ments are  occurring  in  usually  volcanic-fault  re- 
gions of  the  Earth  where  the  underlying  1,000  C 
heated  magma  is  closer  to  the  Earth's  crust.  Geo- 
thermal energy  is  often  seen  as  an  economically 
viable  alternative  energy  source,  particularly 
where  energy  produced  is  purchased  at  more  than 
7  cents  a  kilowatt  hour.  The  heat  sources  are  oi 
several  types:  (1)  vapor  dominated  -  dry  steam  that 
occurs  at  the  geysers  in  Northern  California,  by  far 
the  most  extensively  developed  U.S.  geothermal 
field,  and  a  few  other  places  in  the  world,  includ- 
ing Italy;  and  (2)  water  dominated  -  hot  water  that 
occurs  much  more  often  and  is  usually  superheated 
and  at  high  pressure.  Several  major  constraints  in 
the  development  of  geothermal  resources  have 
been  air  and  water  quality  emissions  and  abate- 
ment. The  technology  of  economically  managing 
air  and  water  quality  is  an  emerging  field  that  is 
addressed.  (See  also  W88-00963)  (Lantz-PTT) 
W88-01052 


PROCEEDINGS  OF  THE  DEGRAY  LAKE  SYM- 
POSIUM. 

Army  Engineer  Waterways  Experiment  Station, 

Vicksburg,  MS.  Environmental  Lab. 

For  primary  bibliographic  entry  see  Field  2H. 

W88-01056 


LAND  USE  MONITORING  AND  ASSESSMENT 
FOR  NONPOINT  SOURCES  POLLUTION 
CONTROL, 

Vermont  Univ.,  Burlington.  School  of  Natural  Re- 
sources. 

R.  B.  Hopkins,  and  J.  C.  Clausen. 
IN:  Perspectives  on  Nonpoint  Source  Pollution, 
Proceedings   of  a   National   Conference,    Kansas 
City,  MO.  May  19-22,  1985.  Environmental  Pro- 
tection Agency,  1985.  p  25-29,  5  fig,  3  tab,  20  ref. 
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criptors:  *Land  use,  'Monitoring,  'Water  qual- 
control,  'Nonpoint  pollution  sources,  'Ver- 
it,  Water  pollution  control,  Soil  environment, 
lagement  planning,  Water  quality  management, 
iculture,  Phosphorus,  Agricultural  runoff, 
off. 

ying  soil  characteristics,  land  use  patterns,  the 
tive  timing  of  agricultural  practices,  and  hydro- 
:  events  complicate  quantifying  relationship 
teen  agricultural  land  use  and  surface  water 
ity.  In  two  Vermont  watersheds  where  the 
:ts  of  best  management  practice  (BMP)  imple- 
tation  on  water  quality  are  continuously  moni- 
d,  land  use  and  agricultural  activities  are  being 
itored  on  a  field-by-field  level.  The  land  use 
are  entered  in  a  computerized  Geographic 
rmation  System  (GIS),  and  the  results  mapped, 
relation  and  stepwise  regression  techniques  re- 
I  weekly  land  use  activities  for  one  subwa- 
led  to  surface  water  quality.  Comparisons  of 
•t  quality  to  agricultural  land  use  were  based 
iroximity  to  surface  drainage  and  whether  ac- 
ies  had  occurred  on  runoff-producing  zones, 
ure  application  on  Soil  Hydrologic  Group  D 
significantly  related  to  stream  total  phospho- 
concentration  (r  =  0.62)  when  manure  was 
mutated  between  runoff  events.  A  predictive 
non  developed  explained  55%  of  the  variation 
»tal  phosphorus  concentration.  GIS  offers  the 
ntial  to  inventory  critical  sources  of  nonpoint 
ce  pollution  and  identify  changes  in  water 
ity  from  agricultural  land  use  and  BMP's.  (See 
W88-01083)  (Author's  abstract) 
-01085 


ROPRIATE  DESIGNS  FOR  DOCUMENT- 
WATER     QUALITY     IMPROVEMENTS 
•M  AGRICULTURAL  NPS  CONTROL  PRO- 

lMS, 

3nal  Water  Quality  Evaluation  Project. 

primary  bibliographic  entry  see  Field  7A. 

-01086 


VTrORTNG  FOR  WATER  QUALITY  OB- 
nVES  IN  RESPONSE  "TO  NONPOINT 
RCE  POLLUTION, 

ronmental   Protection   Service,   Regina  (Sas- 

lewan).  Water  Quality  Branch. 

primary  bibliographic  entry  see  Field  7A. 

-01087 


IRVTEW  OF  THE  NATIONAL  NONPOINT 
RCE  POLICY, 

ctics  Group,  Inc.,  Washington,  DC. 
primary  bibliographic  entry  see  Field  6E. 
-01089 


ERGOVERNMENTAL      COORDINATION: 
ST  OR  FAMINE, 

h  Brevard  Water  Authority,  Melbourne,  FL. 
primary  bibliographic  entry  see  Field  6E. 
-01090 


IC  LEGAL  ISSUES, 

ronmental  Defense  Fund,  New  York, 
primary  bibliographic  entry  see  Field  6E. 
-01091 


1PELLING  ON-THE-GROUND  IMPLE- 
■iTATION  OF  MEASURES  TO  CONTROL 
fPOINT  SOURCE  POLLUTION, 

anal  Audubon  Society,  Washington,  DC. 
I.  Babcock. 

Perspectives  on  Nonpoint  Source  Pollution, 
eedings   of  a   National   Conference,    Kansas 
MO.  May  19-22,  1985.  Environmental  Pro- 
an  Agency,  1985.  p  60-61,  1  ref. 

:riptors:  'Nonpoint  pollution  sources,  'Water 
ty  control,  'Regulations,  Public  policy,  Edu- 
n,  Costs,  Water  pollution  control,  Nitrogen, 
culture,  Water  quality  management. 

:rience  to  date  with  implementation  of  meas- 
to  control  nonpoint  source  pollution  has  been 
:ly  voluntary,  dependent  for  success  on  educa- 


tion and  subsidization  of  the  costs  of  erosion  con- 
trol. The  record  is  clear  that  these  measures  have 
not  worked  -  nonpoint  pollution  is  getting  worse, 
not  better.  A  dramatic  change  in  attitudes  about 
how  to  control  nonpoint  pollution  must  be  made  if 
this  serious  source  of  water  quality  degradation  is 
to  be  brought  under  control.  Any  program  to 
compel  implementation  of  best  management  prac- 
tices must  acknowledge  the  differences  between 
types  of  sources  of  nonpoint  pollution  and  the 
features  that  distinguish  nonpoint  pollution  from 
point  source  pollution  (e.g.,  the  inherent  problems 
associated  with  measuring  the  amount  of  pollution 
caused  by  that  source).  What  is  an  appropriate 
incentive  to  achieve  one  source's  compliance  may 
not  be  appropriate  for  another.  A  mix  of  measures, 
ranging  from  traditional  enforcement  tools  like  cit- 
izen suits,  cross  compliance  penalties,  permits,  and 
fines  to  financial  incentive  like  taxes,  subsidies,  and 
rewards  should  be  examined  for  their  suitability  to 
different  sources  of  nonpoint  pollution  nd  to  the 
particular  conditions  of  a  given  watershed.  The 
exact  mix  of  measures  should  be  determined  at  the 
State  level  in  an  EPA-approved  nonpoint  program. 
In  applying  these  measures,  off-farm  contributors 
to  the  chain  of  nonpoint  pollution  should  not  be 
immune  -  for  example,  if  excessive  nitrogen  is  a 
water  quality  problem  associated  with  nonpoint 
source  pollution,  then  fertilizer  manufacturers 
should  be  brought  within  the  regulatory  program. 
The  final  program  must  be  equitable,  effective,  and 
easy  to  administer.  (See  also  W88-01083)  (Author's 
abstract) 
W88-01092 


CONTROLLING  NONPOINT  SOURCES  OF 
POLLUTION  -  THE  FEDERAL  LEGAL 
FRAMEWORK  AND  THE  ALTERNATIVE  OF 
NONFEDERAL  ACTION, 

Department  of  the  Interior,  Washington,  DC. 
R.  R.  Greenfield. 

IN:  Perspectives  on  Nonpoint  Source  Pollution, 
Proceedings  of  a  National  Conference,  Kansas 
City,  MO.  May  19-22,  1985.  Environmental  Pro- 
tection Agency,  1985.  p  63-67. 

Descriptors:  'Nonpoint  pollution  sources,  'Water 
quality  control,  'Legislation,  'Legal  aspects,  State 
jurisdiction,  Federal  jurisdiction,  Water  pollution 
control. 

State  and  Federal  legal  aspects  of  nonpoint  source 
pollution  including  a  general  overview  of  Federal 
and  representative  State  laws  on  the  subject  are 
reviewed.  A  major  emphasis  is  the  benefits  from 
reinforcing  existing  State  legal  and  administrative 
institutions  to  serve  as  the  foundation  for  a  national 
nonpoint  source  pollution  control  effort.  All  too 
often,  when  a  national  regulatory  effort  is  envi- 
sioned, individual  State  differences  and  preferences 
are  ignored  in  the  effort  to  articulate  a  single 
Federal  policy.  States  can  in  fact  develop  and 
implement  meaningful  nonpoint  source  pollution 
control  programs  without  traditional  Federal  con- 
trols. Even  where  such  pollution  involves  more 
than  one  State  and  control  efforts  must  be  expand- 
ed accordingly,  there  is  the  potential  to  use  such 
proven  non-Federal  dispute  resolution  tools  as 
interstate  compacts  or  interstate  agreements.  This 
paper  also  considers  the  adequacy  of  current  Fed- 
eral nonpoint  source  control  efforts  in  the  context 
of  existing  legislative  authorities.  (See  also  W88- 
01083)  (Author's  abstract) 
W88-01093 


FUNDING  NONPOINT  CONTROL  PROJECTS 
IN  MISSOURI, 

Missouri  Dept.  of  Natural  Resources,  Jefferson 
City. 

J.  Howland. 

IN:  Perspectives  on  Nonpoint  Source  Pollution, 
Proceedings  of  a  National  Conference,  Kansas 
City,  MO.  May  19-22,  1985.  Environmental  Pro- 
tection Agency,  1985.  p  69-70. 

Descriptors:  'Missouri,  'Water  quality  control, 
'Nonpoint  pollution  sources,  'Project  funding, 
Costs,  Legislation,  Taxes,  Economic  aspects,  Cost 
sharing,  Soil  conservation. 

On  June  15,  1983,  the  Missouri  General  Assembly 
approved   House  Joint  Resolution   No.   21.  This 
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measure,  called  Constitutional  Amendment  No.  2, 
was  passed  by  public  vote  in  the  November  1984 
general  election.  This  amendment  increased  the 
State  sales  tax  by  0.1%.  Taxation  begins  July  1, 
1985,  and  will  be  in  effect  for  five  years.  The  sales 
tax  will  generate  approximately  $30.5  million  annu- 
ally, to  be  divided  equally  between  State  parks  and 
historic  sites,  and  soil  conservation.  Missouri's 
Constitutional  Amendment  No.  2  is  a  partial 
answer  to  solving  the  problem  with  funding  non- 
point  controls  related  to  soil  conservation.  The 
Soil  and  Water  Districts  Commission  proposed  to 
use  77%  of  its  $15  million  annual  share  for  direct 
financial  assistance  to  landowners;  19.7%  for  tech- 
nical planning  and  clerical  expenses  at  the  county 
level;  and  3.3%  for  program  administration  and 
State  office  personnel.  This  paper  describes  how 
the  soil  protection  revenues  are  to  be  used.  (See 
also  W88-01083)  (Lantz-PTT) 
W88-01094 


STATE  OF  MARYLAND  NONPOINT  SOURCE 
CONTROL  IMPLEMENTATION  PROGRAM, 

Maryland  Dept.  of  Health  and  Mental  Hygiene, 
Baltimore.  Office  of  Environmental  Programs. 
K.  E.  McElroy,  and  M.  C.  Halka. 
IN:  Perspectives  on  Nonpoint  Source  Pollution, 
Proceedings  of  a  National  Conference,  Kansas 
City,  MO.  May  19-22,  1985.  Environmental  Pro- 
tection Agency,  1985.  p  71-75. 

Descriptors:  'Maryland,  'Water  low,  'Legal  as- 
pects, 'Regulation,  'Nonpoint  pollution  sources, 
'Water  quality  control,  'Chesapeake  Bay,  Water 
quality  management,  Federal  jurisdiction,  State  ju- 
risdiction, Sediment  control,  Runoff,  Storm  water, 
Agricultural  runoff,  Erosion  control,  Drainage, 
Conservation,  Mining,  Wetlands,  Dredging. 

The  State  of  Maryland  has  had  a  number  of  non- 
point  source  control  implementation  programs 
dating  back  to  the  late  60's  and  early  70's.  Begin- 
ning in  1982,  the  research  findings  of  the  Chesa- 
peake Bay  Program  added  momentum.  In  January 
1984,  the  General  Assembly  added  a  great  many 
new  programs  and  modified  some  existing  pro- 
grams. Not  all  these  programs  are  outgrowths  of 
the  Chesapeake  Bay  emphasis.  Many  of  them  pre- 
ceded that  event.  Each  program  has  a  different 
political  and  institutional  situation  from  which  it 
has  been  derived.  These  12  different  programs 
(sediment  control,  stormwater  control,  agricultural 
runoff  control,  agricultural  drainage  control, 
shoreline  erosion  control,  critical  areas  commis- 
sion, retention  of  existing  forestland,  conservation 
easements,  dredge  and  fill  projects,  nontidal  wet- 
lands, mining  (noncoal),  failing  septic  systems,  and 
coal  mining)  will  indicate  the  variety  of  political 
situations  in  which  support  can  be  built  for  new 
programs.  This  paper  covers  each  program,  how  it 
came  into  being,  how  it  is  institutionally  imple- 
mented, what  the  responsibilities  at  the  Federal  or 
State  or  local  level  area,  how  it  is  financed,  and 
what  the  State  of  Maryland  has  done  to  date  in 
implementing  the  program.  (See  also  W88-01083) 
(Author's  abstract) 
W88-01095 


WISCONSIN  NONPOINT  SOURCE  PRO- 
GRAM, 

Wisconsin  Dept.  of  Natural  Resources,  Madison. 
J.  G.  Konrad. 

IN:  Perspectives  on  Nonpoint  Source  Pollution, 
Proceedings  of  a  National  Conference,  Kansas 
City,  MO.  May  19-22,  1985.  Environmental  Pro- 
tection Agency,  1985.  p  76-78. 

Descriptors:  'Wisconsin,  'Nonpoint  pollution 
sources,  'Water  quality  control,  'Legislation, 
Public  policy,  Water  pollution  control,  Water 
quality  management,  Agriculture,  Regulations. 

Nonpoint  sources  are  land  areas  where  activities, 
including  land  management,  result  in  the  transport 
of  pollutants  or  contaminants,  generally  by  runoff 
water,  to  lakes,  streams,  or  groundwater.  The  con- 
centrations and  volumes  vary  greatly  by  season 
and  year;  therefore,  nonpoint  sources  are  usually 
more  difficult  to  identify,  and  produce  chronic 
degradation  of  water  quality.  In  the  Upper  Mid- 
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west,  nonpoint  source  pollutants  from  both  crop- 
lands and  livestock  operations  have  degraded 
many  surface  water  resources.  Since  major  por- 
tions of  Wisconsin  are  in  this  critical  area,  officials 
recognized  years  ago  that  fishable  and  swimmable 
water  quality  will  not  be  reached  in  many  lakes 
and  streams  unless  an  aggressive  program  for  con- 
trolling urban  and  rural  nonpoint  sources  is  pur- 
sued. The  Wisconsin  legislature  recognized  this 
need  and  responded  in  1978  by  creating  and  fund- 
ing the  Wisconsin  Nonpoint  Source  Water  Pollu- 
tion Abatement  Program.  The  program  was  tai- 
lored to  the  nonpoint  source  needs  in  urban  and 
rural  areas  of  Wisconsin  by  incorporating  aspects 
of  various  existing  programs  as  well  as  devising 
new  approaches.  Although  participation  by  land- 
owners and  operators  is  voluntary  in  this  State 
funded  program,  substantial  pollutant  load  reduc- 
tions have  been  achieved  in  Priority  Watershed 
Projects.  However,  no  voluntary  program  will 
achieve  the  desired  levels  of  control  in  all  situa- 
tions. In  those  cases,  regulatory  mechanisms  must 
be  considered.  The  elements  of  the  Wisconsin  pro- 
gram are  designed  to  effectively  and  efficiently 
achieve  water  quality  objectives  impaired  by  non- 
point  source  pollutants.  These  program  elements, 
along  with  the  experiences  gained  during  the  past  6 
years,  have  resulted  in  a  program  structure  that  is 
well  defined  and  adaptable  to  changing  needs.  Dif- 
ferent areas  have  different  needs  and  existing  insti- 
tutional structures.  However,  the  principles  used  as 
the  foundation  for  the  Wisconsin  nonpoint  source 
control  program  can  be  applied  to  developing  ef- 
fective programs  to  control  a  variety  of  nonpoint 
source  problems  in  any  State.  (See  also  W88- 
01083)  (Lantz-PTT) 
W88-01096 


BRIDGING  THE  GAP  BETWEEN  WATER 
QUALITY  AND  NONPOINT  SOURCE  ACTIVI- 
TIES: A  CONTINUUM  OF  INSTITUTIONAL 
ARRANGEMENTS, 

Environmental  Protection  Agency,  Boston,  MA. 
For  primary  bibliographic  entry  see  Field  6E. 
W88-01097 


DEVELOPING  NONPOINT  SOURCE  CON- 
TROL STRATEGIES  FOR  BIG  STONE  LAKE: 
TWO  APPROACHES, 

Minnesota  Pollution  Control  Agency,  Roseville. 
G.  F.  Reetz,  T.  Bjork,  P.  J.  Mulloy,  D.  R. 
German,  and  S.  A.  Heiskary. 
IN:  Perspectives  on  Nonpoint  Source  Pollution, 
Proceedings  of  a  National  Conference,  Kansas 
City,  MO.  May  19-22,  1985.  Environmental  Pro- 
tection Agency,  1985.  p  88-92. 

Descriptors:  *Big  Stone  Lake,  'South  Dakota, 
•Minnesota,  'Water  quality  control,  *Nonpoint 
pollution  sources,  *Water  quality  management, 
Eutrophic  lakes,  Water  quality,  Agriculture,  Inter- 
agency cooperation,  Computer  models,  Water  pol- 
lution control. 

Big  Stone  Lake,  a  hypereutrophic  lake  located  on 
the  Minnesota-South  Dakota  border,  suffers  from 
algae  blooms,  excessive  weed  growth,  and  sedi- 
mentation. The  South  Dakota  Department  of 
Water  and  Natural  Resources,  with  support  from 
the  Minnesota  Pollution  Control  Agency,  complet- 
ed a  Diagnostic-Feasibility  Study  that  identified 
nonpoint  source  pollution  from  agricultural  land 
use  practices  in  the  lake's  2,983  sq  km  watershed  as 
the  major  source  of  pollution  to  the  lake.  Institu- 
tional barriers  often  present  a  greater  task  for 
nonpoint  source  projects  than  the  technical  factors 
involved  in  addressing  nonpoint  source  problems. 
The  Big  Stone  Lake  Project  provides  an  interest- 
ing case  study  because  its  initiation  involved  and 
required  the  cooperation  of  two  regional  EPA 
offices,  two  States,  five  counties,  and  a  multitude 
of  State  and  local  agencies.  The  large  size  of  Big 
Stone  Lake's  watershed  has  also  required  innova- 
tive approaches  to  identifying  and  prioritizing  non- 
point  source  pollution  strategies.  A  computer 
model  will  be  used  to  target  nonpoint  source  con- 
trol projects  within  subwatersheds.  (See  also  W88- 
01083)  (Author's  abstract) 
W88-01099 


NONPOINT  SOURCE  POLLUTION  OF  RES- 
ERVOIRS: WHAT  THE  TENNESSEE  VALLEY 
AUTHORITY  IS  DOING  ABOUT  IT, 

Tennessee  Valley  Authority,  Chattanooga. 
L.  R.  Clark. 

IN:  Perspectives  on  Nonpoint  Source  Pollution, 
Proceedings  of  a  National  Conference,  Kansas 
City,  MO.  May  19-22,  1985.  Environmental  Pro- 
tection Agency,  1985.  p  93-95. 

Descriptors:  'Water  quality  control,  'Nonpoint 
pollution  sources,  'Tennessee  Valley  Authority, 
Reservoirs,  Model  studies,  Soil  erosion,  Erosion 
control,  Soil  conservation,  Interagency  coopera- 
tion, Water  quality  management,  Agriculture,  Leg- 
islation. 

The  Tennessee  Valley  Authority  has  constructed  a 
multipurpose  reservoir  system  that  is  recognized 
throughout  the  world  as  a  model  for  water  re- 
sources management  on  a  watershed  basis.  As 
early  as  the  1930's  TV  A  recognized  the  impor- 
tance of  controlling  soil  erosion  to  prevent  the 
premature  filling  of  reservoirs  and  began  working 
with  Valley  farmers  in  implementing  soil  conserva- 
tion practices.  In  the  1980's  indications  of  declining 
water  quality  in  TVA  reservoirs  prompted  a  re- 
newed emphasis  on  reducing  nonpoint  source  pol- 
lution and  relies  heavily  on  Valley  States  and  other 
Federal  agencies  to  assist  in  implementing  correc- 
tive measures  in  cooperation  with  private  land- 
owners. TVA  uses  a  variety  of  techniques  to 
reduce  nonpoint  sources,  such  as:  (1)  identification 
of  nonpoint  sources  problem  areas,  (2)  serving  in  a 
facilitator  role  to  resolve  nonpoint  source  pollution 
problems,  and  (3)  conducting  demonstrations  of 
solutions  to  nonpoint  source  problems.  (See  also 
W88-01083)  (Author's  abstract) 
W88-01100 


COMPREHENSIVE  PROTECTION  FOR  TWO 
MULTIPURPOSE  RESERVOntS  IN  CENTRAL 
NORTH  CAROLINA  -  EPA'S  NATIONAL  NON- 
POINT  SOURCE  POLICY  CAN  WORK, 

Triangle  J  Council  of  Governments,  Research  Tri- 
angle Park,  NC. 

E.  A.  Holland,  and  A.  W.  Klimek. 
IN:  Perspectives  on  Nonpoint  Source  Pollution, 
Proceedings   of  a   National   Conference,    Kansas 
City,  MO.  May  19-22,  1985.  Environmental  Pro- 
tection Agency,  1985.  p  96-99,  2  fig,  2  tab. 

Descriptors:  'Reservoirs,  'Water  quality  control, 
•North  Carolina,  'Nonpoint  pollution  sources, 
'Regulations,  'Neuse  Reservoir,  Interagency  co- 
operation, B.  Everett  Jordan  Lake,  Water  supply, 
Urban  planning,  Phosphorus,  Phosphates,  Agricul- 
ture, Costs,  Funding. 

Federal,  State,  and  local  agencies  are  carrying  out 
an  aggressive  watershed  protection  program  to 
prevent  degradation  of  two  new  multipurpose  res- 
ervoirs in  the  Raleigh-Durham-Chapel  Hill  area  of 
North  Carolina.  The  U.S.  Army  Corps  of  Engi- 
neers impounded  the  B.  Everett  Jordan  Lake  and 
Falls  of  the  Neuse  Reservoirs  in  1981  and  1983  for 
flood  control,  recreation,  and  water  supply.  With  a 
drainage  area  of  almost  6,500  sq  km,  the  reservoirs 
have  a  combined  surface  area  of  10,000  ha,  and 
represent  a  potential  raw  water  source  of  200 
million  gallons/day.  An  interagency  strategy  was 
developed  in  response  to  growing  public  demands 
for  water  supply  protection  amid  accelerating 
urban  development  and  evidence  of  excessive  nu- 
trients in  the  reservoirs.  The  strategy  is  preventive 
in  focus  -  none  of  the  intended  uses  has  yet  been 
impaired.  Phosphorus  removal  will  be  required 
from  all  new  wastewater  discharges  and  from  se- 
lected existing  facilities  in  the  watersheds.  The 
North  Carolina  General  Assembly  will  consider  a 
statewide  ban  on  the  sale  of  phosphate-containing 
laundry  detergents  during  its  1985  session.  Cities 
and  counties  have  enacted  land  use  controls  and  a 
$2  million  a  year  State-funded  cost-share  program 
is  helping  farmers  finance  much-needed  agricultur- 
al BMP's  in  critical  portions  of  the  watersheds. 
Initial  success  of  the  overall  strategy  appears  to 
support  the  principles  of  EPA's  proposed  National 
Nonpoint  Source  Policy.  (See  also  W88-01083) 
(Author's  abstract) 
W88-O1101 


INTERDISCIPLINARY  APPROACH  TO  SHAL 
LOW  GROUND  WATER  CONTAMINATION  IN 
NORTH-CENTRAL  MONTANA, 

Triangle  Conservation  District,  Conrad,  MT. 
J.  M.  Holzer,  J.  D.  Farkell,  B.  J.  Harrison,  and  G. 
A.  Hockett. 

IN:  Perspectives  on  Nonpoint  Source  Pollution, 
Proceedings  of  a  National  Conference,  Kansas 
City,  MO.  May  19-22,  1985.  Environmental  Pro- 
tection Agency,  1985.  p  1 15-120,  3  fig,  3  tab,  13  ref. 

Descriptors:  'Groundwater  pollution,  'Montana, 
•Groundwater  management,  'Water  pollution  con- 
trol, 'Path  of  pollutants,  Agricultural  runoff, 
Saline  seep,  Salts,  Acid  mine  drainage. 

Shallow  groundwater  quality  over  portions  of  the 
northern  Great  Plains  has  degraded  considerably 
over  the  past  20  to  40  years.  Shallow  wells  in  the 
affected  areas  have  shown  a  range  in  total  dis- 
solved solids  (TDS)  from  20,000  to  50,000  mg/L. 
Although  the  prevalent  geologic  and  climatic  con- 
ditions are  significant,  the  degradation  is  attributed 
to,  for  the  most  part,  the  cultural  farming  practices 
of  the  region.  The  use  of  a  strict,  alternate  crop- 
fallow  management  practice  results  in  the  ineffi- 
cient use  of  annual  precipitation  and  allows  for  the 
downward  migration  of  subsurface  salts  into 
groundwater  systems.  In  addition,  under  the  right 
geologic  conditions,  the  salts  may  resurface  and 
destroy  productive  cropland  in  the  form  of  saline 
seep.  It  has  been  estimated  that  1 13,300  ha  (280,000 
acres)  of  cropland  have  been  lost  to  this  process  in 
Montana.  In  north-central  Montana,  a  group  ol 
local  landowners,  in  cooperation  with  State  and 
Federal  officials,  have  formed  a  technical  team  to 
address  the  problem  of  saline  seep  and  the  degrada- 
tion of  shallow  groundwater  quality.  This  team  has 
developed  an  intensive  management  plan  that  re- 
claims salinized  cropland  and  prevents  further  deg- 
radation of  groundwater  quality.  This  has  signifi- 
cantly decreased  the  size  of  saline  seeps  in  as  little 
as  3  to  5  years.  In  addition,  the  knowledge  gained 
has  led  to  potential  use  of  vegetative  management 
as  a  reclamation  tool  for  other  water  quality  prob- 
lems such  as  acid  mine  drainage.  (See  also  W88- 
01083)  (Author's  abstract) 
W88-01104 


NONPOINT  SOURCE  IMPACTS  ON  GROUND 
WATER  QUALITY  IN  MAJOR  LAND  RE- 
SOURCE AREAS  OF  THE  SOUTHWEST, 

Agricultural  Research  Service,  Durant,  OK. 

For  primary  bibliographic  entry   see   Field   5G. 
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NONPOINT  SOURCE  IMPACTS  ON  GROUND 
WATER  QUALITY  IN  MAJOR  LAND  RE- 
SOURCE AREAS  OF  THE  SOUTHWEST, 

Agricultural  Research  Service,  Durant,  OK. 
S.  J.  Smith,  J.  W.  Naney,  and  W.  A.  Berg. 
IN:  Perspectives  on  Nonpoint  Source  Pollution, 
Proceedings   of  a   National   Conference,    Kansas 
City,  MO.  May  19-22,  1985.  Environmental  Pro- 
tection Agency,  1985.  p  121-124,  2  fig,  4  tab,  14  ref. 

Descriptors:  'Groundwater  quality,  'Nonpoint 
pollution  sources,  'Water  pollution  effects, 
'Groundwater  pollution,  'Oklahoma,  'Texas,  Ag- 
ricultural runoff,  Watersheds,  Agriculture,  Nitro- 
gen, Phosphorus,  Sulfates,  Chlorides,  Water  pollu- 
tion control. 

For  the  past  several  years.the  impact  of  agricultur- 
al management  practices  on  groundwater  quality 
of  watersheds  in  various  land  resources  areas  of 
Oklahoma  and  Texas  has  been  assessed.  Typically, 
the  watersheds  (1.6-6  ha)  encompass  a  wide  range 
of  soils  and  managements.  Treatments  include  dif- 
ferent crop,  grass,  tillage,  fertilizer,  pesticide,  and 
grazing  practices.  Results  of  water  quality  analyses 
are  presented  for  34  groundwater  wells  of  shallow 
depth  (<20  m  water  table)  that  are  monitored 
seasonally  on  the  watersheds.  Topics  considered 
include  the  impacts  of  soluble  nitrogen  and  phos- 
phorus, irrigation  suitability,  sulfate  and  chloride, 
salinity,  pesticides,  and  oil/gas  development.  Re- 
sults are  related  to  agricultural  management  prac- 
tices, existing  geology,  and  where  applicable,  past 
and  present  petroleum  production.  In  some  loca- 
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ons,  local  geology  and  intense  early  date  oilfield 
:tivity  are  reflected  in  high  levels  of  sulfate  and 
hloride,  respectively.  However,  with  few  excep- 
ons,  fanning  and  ranching  activities  were  found 
i  have  limited  impact  on  groundwater  quality, 
ice  also  W88-O1083)  (Author's  abstract) 
'88-01105 


IONITORING  THE  EFFECTS  TO  THE 
ROUND  WATER  SYSTEM  ATTRIBUTABLE 
0  AGRICULTURAL  PRACTICES, 

suth  Dakota  Dept.  of  Water  and  Natural  Re- 

iurces,  Pierre. 

sr  primary  bibliographic  entry  see  Field  7A. 

'88-01106 


RBAN  NONPOINT  SOURCE  IMPACTS  ON  A 
JRFACE  WATER  SUPPLY, 

jr  primary  bibliographic  entry  see  Field  5C. 
88-01107 


ONPOINT  SOURCE  POLLUTION  CONTROL 
JNDING  FOR  LAKE  RESTORATION:  A 
^SE  STUDY  AT  CARLISLE  LAKE, 

ashington  State  Univ.,  Pullman.  Environmental 

lgineering  Dept. 

C.  Moore,  W.  H.  Funk,  and  R.  Bainbridge. 

t:  Perspectives  on  Nonpoint  Source  Pollution, 

oceedings   of  a   National   Conference,    Kansas 

ry,  MO.  May  19-22,  1985.  Environmental  Pro- 

:tion  Agency,  1985.  p  138-141,  4  fig,  2  tab,  4  ref. 

scriptors:  *Nonpoint  pollution  sources,  *Lake 
iteration,  'Carlisle  Lake,  *Water  pollution  con- 
>1,  *Case  studies,  *Funding,  *Water  quality  con- 
il,  Washington,  Nutrients. 

le  results  of  a  year-long  monitoring  program  at 
rlisJe  Lake,  a  small  hypereutrophic  lake  located 
southwestern  Washington  State  is  presented. 
le  objectives  of  the  study  were  to  assess  the 
rrent  limnology  of  the  lake,  to  determine  and 
sntify  the  nutrient  sources  to  the  lake,  and  to 
ike  recommendations  for  possible  restoration  of 
:  lake  and  for  nutrient  control  in  the  watershed, 
e  monitoring  has  indicated  that  nonpoint 
trees  associated  with  dairy  and  cattle  operations 
utribute  most  of  the  external  nutrient  load  to  the 
e.  Sponsored  by  the  Washington  State  Depart- 
nt  of  Ecology  and  conducted  by  the  Washing- 
i  State  University  Environmental  Engineering 
partment  and  the  USDA  Soil  Conservation 
■vice,  the  study  of  Carlisle  Lake  illustrates  how 
interdisciplinary  approach  may  bring  together 
!  expertise  to  deal  with  nonpoint  source  pollu- 

0  problems.  Some  of  the  control  measures  that 
y  be  employed  in  reducing  the  loading  to  Car- 
e  Lake  and  some  nontraditional  funding  sources 

1  alternatives  for  these  control  measures  are 
cussed.  (See  also  W88-01083)  (Author's  ab- 
ict) 
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OPHIC  STATE  RESPONSE  TO  NONPOINT 
iLLUTION  CONTROL:  APPLICATION  OF 
•UPLED  MICROCOMPUTER  MODELS  TO 
E  GREAT  LAKES, 

:higan  Technological  Univ.,  Houghton.  Dept. 

Civil  Engineering. 

T.  Auer,  T.  M.  Heidtke,  and  R.  P.  Canale. 

Perspectives  on  Nonpoint  Source  Pollution, 
>ceedings  of  a  National  Conference,  Kansas 
y,  MO.  May  19-22,  1985.  Environmental  Pro- 
tion  Agency,  1985.  p  147-152,  5  fig,  2  tab,  22  ref. 

scriptors:  'Water  quality  control,  'Nonpoint 
lution  sources,  'Trophic  level,  'Great  Lakes, 
smputer  models,  Water  pollution  control,  Phos- 
>rus.  Fox  River,  Wisconsin,  Green  Bay,  Pollut- 
load.  Chlorophyll,  Microcomputers. 

xphorus  loading  from  the  Fox  River  (Wiscon- 
>  produces  a  gradient  in  trophic  state  along  with 

major  axis  of  Green  Bay  (Lake  Michigan) 
ging  from  hypereutrophic  to  oligotrophia 
ter  quality  problems  associated  with  the  gradi- 

include  high  turbidity,  excessive  algal  growth, 
I  dissolved  oxygen  depletion.  The  Fox  River 
itnbutes  78%  of  the  tributary  total  phosphorus 


load  to  Green  Bay;  more  than  half  of  that  load 
originates  from  nonpoint  sources.  A  unit  area  load 
(UAL)  based  microcomputer  model  is  used  to  gen- 
erate estimates  of  nonpoint  total  phosphorus  loads 
as  a  function  of  land  use  and  soil  texture  in  the  Fox 
River  watershed.  Phosphorus  loads  are  input  to  a 
water  quality  microcomputer  model  which  calcu- 
lates the  total  phosphorus  and  chlorophyll  concen- 
trations, water  transparency,  and  trophic  state  cor- 
responding to  that  load.  Changes  in  water  quality 
and  trophic  hypothetical  land  use  scenarios:  100% 
woodland  and  100%  high  tillage  cropland.  The 
basin  is  well  suited  to  such  a  demonstration  be- 
cause of  the  dominance  of  the  cropland  land  use 
classification  (65%  of  total  basin  land  acreage). 
Water  quality  and  trophic  state  changes  associated 
with  the  two  hypothetical  scenarios  are  dramatic, 
demonstrating  the  utility  of  the  approach  in  pro- 
viding a  basinwide  overview  of  the  potential 
impact  of  nonpoint  management  programs  in  the 
watershed.  (See  also  W88-01083)  (Author's  ab- 
stract) 
W88-01110 


PROJECT  TO  MANAGE  AGRICULTURE 
WASTES  HAS  IMPROVED  THE  QUALITY  OF 
VERMONT'S  LAKE  PARKER, 

Soil  Conservation  Service,  Winooski,  VT. 
R.  J.  Croft. 

IN:  Perspectives  on  Nonpoint  Source  Pollution, 
Proceedings  of  a  National  Conference,  Kansas 
City,  MO.  May  19-22,  1985.  Environmental  Pro- 
tection Agency,  1985.  p  153-157,  1  fig,  5  tab,  15  ref. 

Descriptors:  'Agricultural  wastes,  'Nonpoint  pol- 
lution sources,  'Water  quality  control,  'Vermont, 
'Lake  Parker,  'Water  pollution  control,  Fishing, 
Phosphorus,  Bacteria,  Dairy  industry,  Farm 
wastes,  Lakes. 

Lake  Parker's  quality  declined  in  the  1970's.  This 
83  ha  (206  acre),  northeastern  Vermont  Lake  suf- 
fered from  weeds,  algae,  and  bacteria  growths. 
Trout  fishing  and  recreation  were  no  longer  an 
attraction.  The  Vermont  Department  of  Water  Re- 
sources determined  that  the  lake's  problems  were 
caused  by  excessive  phosphorus  and  bacteria  loads 
from  the  11  dairy  farms  in  the  watershed.  The 
town  of  Glover  and  other  sponsors  joined  with  the 
Soil  Conservation  Service  to  implement  a  Re- 
source Conservation  and  Development  Project. 
Eight  of  the  1 1  farms  had  critical  waste  manage- 
ment problems.  All  eight  participated  in  the 
project.  Treatment  included  proper  utilization  and 
disposal  of  wastes  through  manure  storage,  barn- 
yard runoff  control,  and  milkhouse  waste  manage- 
ment. The  project  was  started  in  January  1981  and 
completed  in  June  1982.  In  1983  and  1984  Lake 
Parker  has  improved  markedly.  (See  also  W88- 
01083)  (Author's  abstract) 
W88-01111 


CHESAPEAKE     BAY     NONPOINT    SOURCE 
POLLUTION, 

Chesapeake  Bay  Liaison  Office,  Annapolis,  MD. 
For  primary  bibliographic  entry  see  Field  5B. 
W88-01113 


NONPOINT  SOURCE  POLLUTION  CONTROL 
IN  SMALL  BAYS  OF  PUGET  SOUND, 

Washington   Dept.    of  Ecology,   Olympia,    WA. 
Shorelands  Div. 
B.  Saunders. 

IN:  Perspectives  on  Nonpoint  Source  Pollution, 
Proceedings  of  a  National  Conference,  Kansas 
City,  MO.  May  19-22,  1985.  Environmental  Pro- 
tection Agency,  1985.  p  177-179,  2  ref. 

Descriptors:  'Nonpoint  pollution  sources,  'Puget 
Sound,  'Estuaries,  'Water  pollution  control,  'Reg- 
ulations, Shellfish,  Water  pollution  sources,  Minter 
Bay,  Burley  Lagoon,  Ordinances,  Waste  disposal, 
Management  planning. 

In  the  last  4  years,  five  commercial  shellfish  grow- 
ing areas  in  Puget  Sound  have  been  closed  because 
of  nonpoint  bacterial  contamination.  These  have 
been  in  rural  areas  characterized  by  small  acreage, 
semi-recreational  farms,  rural  residential  develop- 
ment, and  moderate  residential  density  on  the  salt- 
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water  frontage.  With  one  exception,  they  are  nota- 
ble for  the  absence  of  point  discharges,  large  com- 
mercial farming,  and  urban  stormwater  discharges. 
The  Department  of  Ecology  conducted  a  year- 
long study  of  the  water  quality  in  two  of  these 
estuaries  -  Minter  Bay  and  Burley  Lagoon.  The 
data  correlated  stream  segment  pollution  levels 
with  surrounding  land  use.  Agricultural  sources 
appeared  to  be  the  major  problem,  with  failing 
septic  tanks  the  suspect  in  some  areas.  The  Depart- 
ment funded  the  two  counties  in  which  the  water- 
sheds occur  to  develop  a  basin  plan  for  controlling 
the  problem.  A  consultant  developed  three  ordi- 
nances to  address  animal  keeping  practices,  onsite 
waste  disposal,  and  erosion  control.  The  issues  are 
complicated  by  the  watershed's  overlapping  two 
counties  with  somewhat  different  sets  of  land  use 
ordinances  in  place.  Also,  community  reaction  to 
the  initial  proposals  has  been  adverse.  The  propos- 
als are  undergoing  community  review  and  may 
undergo  considerable  revision.  Other  efforts  are 
being  funded  to  continue  to  develop  farm  manage- 
ment plans  on  a  voluntary  basis,  pending  comple- 
tion of  a  basin  planning  program.  (See  also  W88- 
01083)  (Author's  abstract) 
W88-01115 


SHELLFISH  SANITATION  IN  OREGON:  CAN 
IT  BE  ACHJEVED  THROUGH  POLLUTION 
SOURCE  MANAGEMENT, 

Oregon   State   Dept.   of  Environmental   Quality. 
Portland. 
J.  E.  Jackson. 

IN:  Perspectives  on  Nonpoint  Source  Pollution, 
Proceedings  of  a  National  Conference,  Kansas 
City,  MO.  May  19-22,  1985.  Environmental  Pro- 
tection Agency,    1985.   p    180-184,   2   fig,    1    tab. 

Descriptors:  'Water  pollution  control,  'Shellfish 
farming,  'Oregon,  'Nonpoint  pollution  sources, 
•Water  quality  management,  'Water  pollution 
sources,  Estuaries,  Wastewater  management. 

Historically,  shellfish  growing  areas  are  closed  as 
man's  activity  pollutes  the  waters.  As  these  areas 
close,  businesses  and  jobs  are  lost  in  a  local  and 
State  economy.  Oregon  is  taking  a  different  tack  to 
maintain  the  limited  growing  areas  available  to 
private  industry.  Recently  completed  fecal  waste 
source  management  plans  in  Tillamook  Bay  dem- 
onstrate that  safe  shellfish  harvesting  can  exist  in 
the  same  estuary  as  nonpoint  and  point  source 
discharges  -  as  long  as  who,  what,  and  when  they 
discharge  is  known.  An  overview  is  presented 
describing  the  process  of  pollution  source  identifi- 
cation, management  option  determinations,  and 
management  plan  development  and  implementa- 
tion. (See  also  W88-01083)  (Author's  abstract) 
W88-01116 


MONITORING  CHANGES  IN  AGRICULTUR- 
AL RUNOFF  QUALITY  IN  THE  LAPLATTE 
RIVER  WATERSHED,  VERMONT, 

Vermont  Univ.,  Burlington.  School  of  Natural  Re- 
sources. 
D.  W.  Meals. 

IN:  Perspectives  on  Nonpoint  Source  Pollution, 
Proceedings  of  a  National  Conference,  Kansas 
City,  MO.  May  19-22,  1985.  Environmental  Pro- 
tection Agency,  1985.  p  185-190,  5  fig,  4  tab,  23  ref. 

Descriptors:  'Monitoring,  'Agricultural  runoff, 
'Water  quality  management,  'LaPlatte  River, 
'Vermont,  'Water  pollution  sources,  Land  dispos- 
al, Water  quality  control,  Nitrogen,  Suspended 
solids,  Phosphorus. 

The  LaPlatte  River  Watershed  in  northwestern 
Vermont  is  the  focus  of  an  intensive  program  of 
land  treatment  to  control  agricultural  runoff.  Best 
Management  Practices  (BMP)  for  controlling 
dairy  manure  and  croplant  erosion  have  been  im- 
plemented by  the  USDA-SCS  on  90%  of  the  prior- 
ity areas  in  the  watershed.  A  long-term  monitoring 
program  is  being  conducted  to  evaluate  the  effec- 
tiveness of  BMP  application  in  improving  water 
quality.  The  monitoring  program  includes  precipi- 
tation and  stream  discharge  recording  and  water 
sampling  for  suspended  solids,  phosphorus,  and 
nitrogen  analysis.  A  concurrent  land  use  monitor- 
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ing  program  is  collecting  information  required  to 
couple  changes  in  agricultural  practices  with 
changes  in  stream  water  quality.  The  water  quality 
monitoring  program  is  outlined.  Application  of 
several  statistical  trend  analysis  techniques  to  5 
years  of  record  from  four  watersheds  is  described 
and  some  results  are  discussed.  (See  also  W88- 
01083)  (Author's  abstract) 
W88-01117 


NONPOINT  SOURCE  POLLUTION  IN  THE 
RICE  CREEK  WATERSHED  DISTRICT  -  THE 
RESULTS  OF  10  YEARS  OF  WATER  QUALITY 
MONITORING, 

Hickok  (Eugene  A.)  and  Associates,  Inc.,  Way- 
zata,  MN. 

P.  R.  Willenbring,  E.  A.  Hickok,  and  W.  D. 
Weidenbacher. 

IN:  Perspectives  on  Nonpoint  Source  Pollution, 
Proceedings  of  a  National  Conference,  Kansas 
City,  MO.  May  19-22,  1985.  Environmental  Pro- 
tection Agency,    1985.  p   191-195,   1   fig,  4  tab. 

Descriptors:  'Nonpoint  pollution  sources,  *Rice 
Creek,  *Water  quality  control,  'Monitoring,  Path 
of  pollutants,  Fate  of  pollutants,  Water  pollution 
control,  Runoff,  Kjeldahl  nitrogen,  Phosphorus, 
Suspended  solids,  Chlorides. 

A  summary  of  nonpoint  source  water  quality  data 
generated  by  a  monitoring  program  undertaken  by 
the  Rice  Creek  Watershed  District  from  1974  to 
1984  is  presented.  The  monitoring  program  fo- 
cused on  establishing  the  characteristics  of  the 
nonpoint  source  runoff  generated  from  21  subwa- 
tersheds  that  were  delineated  within  the  472.7  sq 
km  watershed  district.  For  each  of  the  subwa- 
tersheds,  areal  loadings  and  flow-weighted  mean 
concentrations  of  total  Kjeldahl  nitrogen,  total 
phosphorus,  orthophosphorus,  total  suspended 
solids,  and  chlorides  are  presented.  Detailed  land 
use  and  hydrology  information  for  each  subwa- 
tershed  are  analyzed  along  with  the  water  quality 
information  to  allow  the  nonpoint  source  water 
quality  data  to  be  used  to  model  nonpoint  source 
runoff  characteristics  of  other  similar  subwa- 
tersheds.  It  was  found  that  (1)  The  best  surface 
water  quality  is  immediately  downstream  of  lake 
outlets;  (2)  Lakes  and  wetlands  have  the  ability  to 
remove  nutrients  and  solids  from  water  routed 
through  them;  and  (3)  The  most  concentrated 
solids  and  nutrient  loadings  originate  from  higher 
density  urban  areas.  (See  also  W88-01083)  (Lantz- 
PTT) 
W88-01118 


PESTICIDE  MONITORING  IN  KANSAS  SUR- 
FACE WATERS:  1973-1984, 

Kansas  Dept.  of  Health  and  Environment,  Topeka. 

Div.  of  Environment. 

For  primary  bibliographic  entry  see  Field  5B. 

W88-01119 


EFFECTS  OF  INTENSIVE  AGRICULTURAL 
LAND  USE  ON  REGIONAL  WATER  QUALITY 
IN  NORTHWESTERN  OHIO, 

Heidelberg  Coll.,  Tiffin,  OH.  Water  Quality  Lab. 
For  primary  bibliographic  entry  see  Field  4C. 
W88-01120 


CONTROLLING  WATER  POLLUTION  FROM 
NONPOINT  SOURCE  LIVESTOCK  OPER- 
ATIONS, 

Texas  A  and  M  Univ.,  College  Station.  Dept.  of 
Agricultural  Engineering. 
J.  M.  Sweeten,  and  S.  W.  Melvin. 
IN:  Perspectives  on  Nonpoint  Source  Pollution, 
Proceedings  of  a  National  Conference,  Kansas 
City,  MO.  May  19-22,  1985.  Environmental  Pro- 
tection Agency,   1985.  p  215-217,  2  tab,   13  ref. 

Descriptors:  'Water  pollution  control,  'Nonpoint 
pollution  sources,  'Livestock,  Agricultural  runoff, 
Water  quality  management,  Grasses,  Runoff,  Nu- 
trients, Solids. 

Watersheds  containing  cattle  grazing  operations 
sometimes  show  increased  concentrations  in  adja- 
cent streams  of  bacterial  indicator  organisms,  pri- 


marily coliforms  and  streptococcus.  Reported  ef- 
fects are  erratic  and  detectable  only  for  short  dis- 
tances downstream.  Small  feedlots  (below  1,000 
animal  units  or  beef  cattle  equivalents)  are  regard- 
ed as  nonpoint  sources  of  pollution  in  most  states. 
The  distinction  between  feeding  operations  that 
are  point  sources  and  those  that  are  nonpoint 
sources  varies  among  States,  but  it  is  typically 
based  on  number  of  head,  animal  spacing,  proximi- 
ty to  streams,  and  likelihood  of  wastewater  dis- 
charge. Best  management  plans  (BMPs)  for  non- 
point  source  water  pollution  control  at  small  feed- 
lots  include:  (1)  Locating  the  feeding  facility  away 
from  a  stream  or  drainage  channel;  (2)  Diverting 
outside  runoff  away  from  the  feedlot  surface  using 
diversion  terraces  and  roof  gutters;  (3)  Collecting 
solids  carried  off  the  feedlot  surface  by  runoff 
water  -  solids  should  be  settled  out  in  channels, 
debris  basins,  or  grass  waterways  where  they  can 
be  removed  and  disposed  of  properly  on  land;  (4) 
Installing  a  grass  filter  strip  at  least  twice  as  large 
as  the  feedlot,  where  a  small  feeding  site  is  close  to 
a  waterbody,  to  improve  runoff  quality  before  it 
enters  the  water;  (5)  Installing  a  runoff  holding 
pond  if  the  water  pollution  risk  is  high  and  the 
location  of  a  feedlot  prevents  the  use  of  a  vegetat- 
ed filter;  and  (6)  Making  the  best  use  of  nutrients  in 
the  manure  to  improve  the  soil's  physical  proper- 
ties by  applying  manure  to  cropland.  Instead  of 
producing  surplus  grain  on  marginal  land  with 
increased  potential  for  erosion  and  water  degrada- 
tion, cattle  operations  recycle  nutrients  back  to 
land  to  manage  the  soil  better.  Cattlemen  can  use 
alternative  BMP's  to  increase  forage  and  beef  pro- 
duction while  preventing  nonpoint  source  water 
pollution.  When  good  management  is  practiced, 
cattle  production  enhances  environmental  quality 
and  is  an  important  asset  to  this  Nation's  soil  and 
water  resources.  (See  also  W88-01083)  (Lantz- 
PTT) 
W88-01121 


STATUS  OF  SILVICULTURAL  NONPOINT 
SOURCE  PROGRAMS, 

National  Council  for  Air  and  Stream  Improve- 
ment, Corvallis,  OR. 
G.  G.  Ice. 

IN:  Perspectives  on  Nonpoint  Source  Pollution, 
Proceedings  of  a  National  Conference,  Kansas 
City,  MO.  May  19-22,  1985.  Environmental  Pro- 
tection Agency,  1985.  p  223-226,  23  ref. 

Descriptors:  'Silviculture,  'Water  quality  control, 
'Evaluations,  'Nonpoint  pollution  sources,  'Man- 
agement programs,  Monitoring,  Water  pollution 
control,  State  jurisdiction,  Forestry. 

Since  1979,  the  National  Council  of  the  Paper 
Industry  for  Air  and  Stream  Improvement 
(NCASI)  has  been  monitoring  and  surveying  State 
silvicultural  nonpoint  source  (NPS)  control  pro- 
grams. NCASI  has  examined  methods  State  agen- 
cies use  to  assess  how  forest  operations  may  hinder 
State  attainment  of  water  quality  goals,  types  of 
State  nonpoint  source  control  programs  (volun- 
tary, regulatory,  or  quasi-regulatory),  approaches 
being  used  to  implement  best  management  prac- 
tices (BMP's),  problems  States  face  in  implement- 
ing programs,  and  the  degree  of  program  success 
(based  on  assessments  by  States).  The  overall  status 
of  silvicultural  NPS  control  programs  can  be  de- 
scribed as  good.  Many  States  have  conducted 
formal  field  investigations  and  have  found  their 
programs  are  working.  Other  States  have  made 
adjustments  in  response  to  identified  problems  to 
improve  the  effectiveness  of  their  programs.  (See 
also  W88-01083)  (Lantz-PTT) 
W88-01123 


ASSOCIATION  OF  STATE  AND  INTERSTATE 
WATER  POLLUTION  CONTROL  ADMINIS- 
TRATORS, 

Association  of  State  and  Interstate  Water  Pollution 
Control  Administrators,  Washington,  DC. 
For  primary  bibliographic  entry  see  Field  6E. 
W88-01124 


ECONOMICS:  NONPOINT  SOURCE  POLLU- 
TION IMPACTS, 

Virginia  Polytechnic  Inst,  and  State  Univ.,  Blacks- 


burg.  Dept.  of  Agricultural  Economics. 

For  primary  bibliographic  entry  see  Field  6C. 
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ECONOMICS  OF  NONPOINT  SOURCE  POL 
LUTION  CONTROL:  LAKE  TAHOE,  CALIFOR 
NIA/NEVADA, 

Tahoe   Regional   Planning   Agency,   South   Lake 

Tahoe,  CA.  Long  Range  Planning  Div. 

For  primary  bibliographic  entry  see  Field  6C. 

W88-01126 


CONTROLLING    AGRICULTURAL    RUNOFF 
GOVERNMENT'S  PERSPECTIVE, 

Economic  Research  Service,  Washington,  DC. 
For  primary  bibliographic  entry  see  Field  6C. 
W88-01127 


IDENTIFYING  CRITICAL  NPS  CONTRIBUT 
ING  WATERSHED  AREAS, 

FTN  Associates,  Little  Rock,  AR. 

For  primary  bibliographic  entry  see  Field  5B. 

W88-01128 


WATERSHED  WATER  QUALITY  PROGRAMS 
LESSONS  LEARNED  IN  DLLINOIS, 

Environmental  Protection  Agency,  Chicago,  IL 

Region  V. 

T.  Davenport,  and  J.  Lowrey. 

IN:  Perspectives  on  Nonpoint  Source  Pollution 

Proceedings   of  a   National   Conference,   Kansa 

City,  MO.  May  19-22,  1985.  Environmental  Pro 

tection  Agency,  1985.  p  256-258,  1  fig,  2  tab,  6  ref 

Descriptors:  'Watersheds,  'Water  quality  manage 
ment,  'Water  quality  programs,  'Water  pollutioi 
control,  'Illinois,  'Nonpoint  pollution  sources,  Ag 
ricultural  runoff,  Costs,  Funding. 

Several  nonpoint  source  control  projects  -  Sec.  101 
Great  Lakes  Demonstration  Projects,  Clean  Lake 
Projects,  Sec.  314  Agricultural  Conservation  Pro 
gram  Projects,  and  Rural  Clean  Water  Projects 
have  been  implemented  in  watersheds  critical  fo: 
agricultural  pollution.  Evaluation  of  these  ongoinj 
nonpoint  source  control  projects  is  necessary  fo: 
facilitating  future  NPS  programs.  In  Illinois,  tw( 
major  watershed  nonpoint  source  evaluatioi 
projects  exist.  Recommendations  on  project  selec 
tion,  development,  and  implementation  are  dis 
cussed  based  on  evaluation  of  these  projects.  Somi 
of  these  recommendations  are:  (1)  Require  docu 
mentation  of  the  nature  and  extent  of  the  wate 
resource  impairment.  Special  physical  characters 
tics  that  could  preclude  achieving  water  qualit] 
goals  (whether  documented  or  perceived)  must  bi 
recognized;  (2)  The  type  of  water  quality  problen 
determines  critical  area  delineation;  (3)  The  pro 
gram  must  be  able  to  correct  the  identified  wate 
quality  problem;  (4)  The  information  and  educa 
tion  program  must  precede  the  technical  assistant* 
and  cost-sharing  components;  and  (5)  The  use  o 
interagency  coordinating  committees  at  the  local 
State  and  Federal  levels  in  RCWP  projects  ha 
proven  to  be  effective  in  providing  leadership  ant 
management  for  water  quality  projects.  (See  als< 
W88-01083)  (Lantz-PTT) 
W88-01130 


PRAIRBE  ROSE  LAKE  RURAL  CLEAN  WATEI 
PROGRAM  PROJECT, 

Iowa  Dept.  of  Water,  Air  and  Waste  Management 

Des  Moines. 

U.  Agena,  M.  Wnuk,  and  C.  M.  Lawyer. 

IN:  Perspectives  on  Nonpoint  Source  Pollution 

Proceedings   of  a   National   Conference,   Kansa 

City,  MO.  May  19-22,  1985.  Environmental  Pro 

tection  Agency,  1985.  p  259-263,  3  fig,  4  tab,  5  rel 

Descriptors:  'Water  quality  control,  'Water  qual 
ity  programs,  'Prairie  Rose  Lake,  'Water  pollu 
tion  control,  'Iowa,  'Rural  areas,  Interagency  co 
operation,  Nonpoint  pollution  sources,  Agricultur 
al  runoff,  Nutrients,  Sediments,  Monitoring,  Lakes 
Turbidity,  Algae. 
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ugh  the  cooperative  efforts  of  private  land- 
rs  and  a  number  of  Federal,  State,  and  local 
ies,  the  Prairie  Rose  Lake  (Iowa)  Rural 
Water  Program  (RCWP)  project  substantial- 
luced  sediment  and  nutrient  delivery  to  the 
Brom  its  agricultural  watershed.  Landowner 
ipation  has  been  high,  with  >  75%  of  the 
le  watershed  area  included  in  RCWP  con- 
Best  management  practices  installed  to  date 
reduced  annual  sediment  delivery  to  the  lake 
%,  from  an  estimated  23,670  tonnes  (26,300 
per  year  in  1980  to  10,627  tonnes  (11,808 
per  year  in  1984.  Similar  reductions  have 
uojected  for  phosphorus.  Lake  water  quality 
oring  has  shown  improvements  resulting 
the  project.  Water  clarity  has  increased 
!  most  seasons  of  the  year,  and  lake  turbidity 
nger  routinely  increases  following  runoff 
L  However,  algal  growths  during  late 
tr  periods  appear  to  be  increasing  because  of 
bmation  of  high  in-lake  nutrient  levels  and 
ised  sediment-related  turbidity  levels.  (See 
'88-01083)  (Author's  abstract) 
H131 


CULTURAL  ISSUES:  THE  NEBRASKA 

PEcrrvE, 

ska  Univ.-Lincoln. 
3old. 

aspectives  on  Nonpoint  Source  Pollution, 
dings  of  a  National   Conference,   Kansas 
HO.  May  19-22,  1985.  Environmental  Pro- 
Agency,    1985.   p   269-272,   5   tab,   7   ref. 

ptors:  'Agricultural  runoff,  'Nebraska, 
oint  pollution  sources,  'Water  pollution 
I,  'Water  quality  control,  Model  studies, 
s.  Nitrogen,  Education,  Costs,  Agriculture. 

past  several  years  several  programs  in  Ne- 
have  addressed  the  problems  associated 
onpoint  sources  of  pollution.  Two  specific 
ms  receiving  national  attention  were  the 
Creek  Model  Implementation  Project  and 
ill  County  Water  Quality  Special  Project, 
rejects  involved  interagency,  multidiscipli- 
iproaches  to  the  planning,  implementation, 
valuation  of  best  management  practices 
i)  designed  to  reduce  nonpoint  pollution, 
irojects  have  been  considered  a  success, 
hough  the  two  projects  addressed  very  dif- 
sroblems  (soil  losses  versus  nitrate-nitrogen 
g)  the  successes  noted  were  based  on  some 
n  principles.  Some  of  these  were:  (1)  Non- 
ollution  problems  must  be  identified  and 
ed  at  the  local  level  with  planning,  imple- 
on,  and  evaluation  based  on  focused  pro- 
ather  than  areawide  or  statewide  efforts;  (2) 
ion  snould  be  emphasized  in  explaining  the 
iges  (economic  and  environmental)  of 
especially  when  the  projects  are  based  on 
ry  participation;  (3)  Adequate  cost-sharing 
e  provided  to  offset  at  least  a  significant 
ion  of  the  real  cost  of  BMP's,  particularly  if 
iducers  do  not  realize  on-fann  monetary 
(4)  Projects  should  be  planned  to  last  long 
(with  adequate  funding  detailed  in  ad- 
to  enable  results  to  be  quantified  and  eval- 
completed;  and  (5)  A  communications  net- 
eeds  to  be  established  between  local,  State 
Jeral  agencies  to  ensure  overall  coordina- 
te costs  associated  with  the  abatement  of 
'' [Pollution  appear  to  be  high,  but  the  bene- 
be  dramatic  and  the  environmental  conse- 
_considerable.     (See     also     W88-01083) 
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Proceedings  of  a  National  Conference,  Kansas 
City,  MO.  May  19-22,  1985.  Environmental  Pro- 
tection Agency,  1985.  p  279-280,  1  ref. 

Descriptors:  'Urban  runoff,  'Water  quality 
•Bellevue,  'Washington,  'Water  pollution  effects! 
Nonpoint  pollution  sources,  Storm  water,  Utili- 
ties, Economic  aspects,  Water  pollution  sources, 
Erosion,  Flooding,  Water  management,  Sedimen- 
tation. 

The  Bellevue  Storm  and  Surface  Water  (SSW) 
Utility  was  formed  out  of  the  city's  and  citizen's 
commitment  to  preserve  its  network  of  streams  and 
lakes.  Established  in  1974,  the  SSW  Utility's  mis- 
sion is  to  manage  the  storm  and  surface  water 
system  in  Bellevue  to  maintain  a  hydrologic  bal- 
ance, prevent  property  damage,  and  protect  water 
quality  for  the  health,  safety,  and  enjoyment  of 
citizens  and  for  the  preservation  and  enhancement 
of  wildlife  habitat.  The  SSW  Utility  has  five  major 
programs:  administration,  development  regulation, 
maintenance  and  operations,  water  quality  control,' 
and  capital  improvement.  The  1985  operating 
budget  is  $5.6  million.  The  1980-1985  capital  im- 
provement budget  is  $13  million.  Bellevue  was  one 
of  the  27  cities  nationwide  to  participate  in  the 
National  Urban  Runoff  Program  (NURP).  During 
a  6-yr  period,  extensive  monitoring  of  urban 
runoff,  its  sources  of  pollutant  contamination,  and 
its  effects  on  receiving  waters  was  undertaken. 
More  than  200  storm  events  and  atmospheric  and 
impervious  surface  pollutant  concentrations  were 
monitored.  It  was  found  that  the  beneficial  uses  of 
streams  that  Bellevue  seeks  to  preserve  are  serious- 
ly impaired  by  urban  runoff.  The  nature  of  the 
impairment  is  largely  due  to  the  physical  effects  of 
uncontrolled  runoff:  flooding,  erosion,  and  sedi- 
mentation. These  effects  were  large  enough  to 
mask  most  other  effects.  Were  these  macroeffects 
controlled,  however,  other  pollutant  effects  would 
become  evident,  particularly  those  associated  with 
metals  and  organic  toxicants.  It  was  also  found  that 
management  practices  targeting  the  street  surface 
and  structural  drainage  system  cannot  provide  a 
complete  solution.  An  effective  control  strategy  in 
Bellevue  must  look  beyond  the  typical  public 
works  and  utilities  design  and  operations  and  main- 
tenance practices  to  source  controls,  in-stream  con- 
trols, and  even  treatment.  (See  also  W88-01083) 
(Lantz-PTT) 
W88-01136 


^TED  AGRICULTURE  AND  NONPOINT 
E  POLLUTION  IN  THE  SAN  JOAQUIN 
Y  OF  CALIFORNIA, 

ds  Water  District,  Fresno,  CA. 

nary  bibliographic  entry  see  Field  5B. 


VUE    EXPERIENCES    WITH    URBAN 
T  QUALITY  CONTROL  STRATEGIES, 

e  Storm  and  Surface  Water  Utility,  WA 

nnette. 

*pectives  on  Nonpoint  Source  Pollution, 


IMPLEMENTING  AN  URBAN  NONPOINT 
SOURCE  CONTROL  STRATEGY, 

Satterthwaite  Associates,  Inc.,  West  Chester,  PA. 
D.  F.  Lakatos,  and  A.  Cavacas. 
IN:  Perspectives  on  Nonpoint  Source  Pollution, 
Proceedings  of  a  National  Conference,  Kansas 
City,  MO.  May  19-22,  1985.  Environmental  Pro- 
tection Agency,  1985.  p  285-288,  2  fig. 

Descriptors:  'Water  pollution  control,  'Urban 
runoff,  'Nonpoint  pollution  sources,  'Water  qual- 
ity control,  'Chesapeake  Bay,  Water  quality  man- 
agement, Standards,  Economic  aspects,  Storm 
water,  Case  studies. 

The  nonpoint  'problem'  is  often  big  (for  example, 
the  Chesapeake  Bay  pollution  situation)  while  the 
specific  contributors  are  small  ones  (say,  a  single 
50-acre  development  in  the  contributing  water- 
shed). Therefore,  direct  links  (both  technical  and 
economic)  are  somewhat  vague.  An  implementa- 
tion strategy  developed  to  meet  the  needs  of  the 
new  statewide  nonpoint  source  management  pro- 
gram in  Maryland  had  to  meet  these  guidelines:  (1) 
practical  to  implement,  (2)  management  proce- 
dures that  would  make  the  least  changes  possible 
to  existing  institutional  system,  (3)  the  overall  con- 
trol concept  related  to  economics  and,  where  pos- 
sible, economic  benefits,  and  (4)  the  strategy  would 
share  objectives,  resources,  and  benefits  with  on- 
going institutional  systems.  The  strategy  developed 
coupled  clearly  defined  steps  with  ongoing  storm- 
water  management  and  flood  control  activities. 
The  rise  of  watershed-level  stormwater  manage- 
ment programs  has  allowed  for  the  development  of 
innovative  nonpoint  source  programs  that  can  be 
easily  incorporated  within  the  framework  of  the 
comprehensive  watershed  management  plan.  The 
particular  aspects  of  such  an  incorporation  of  these 
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two  important  areas  of  interest  is  presented  as  a 
case  study.  (See  also  W88-01083)  (Author's  ab- 
stract) 
W88-01138 


URBAN  STORMWATER  QUALITY  MANAGE- 
MENT: THE  FLORIDA  EXPERIENCE, 

Florida  State  Dept.  of  Environmental  Regulation, 
Tallahassee. 

E.  H.  Livingston,  and  J.  H.  Cox. 
IN:  Perspectives  on  Nonpoint  Source  Pollution, 
Proceedings  of  a   National   Conference,   Kansas 
City,  MO.  May  19-22,  1985.  Environmental  Pro- 
tection Agency,  1985.  p  289-291,  1  fig,  1  tab,  2  ref. 

Descriptors:  'Water  quality  control,  'Water  qual- 
ity management,  'Urban  runoff,  'Storm  water, 
'Florida,  'Nonpoint  pollution  sources,  Pollutant 
load,  Water  pollution  sources,  Water  pollution 
control,  Regulations,  Water  management. 

Nonpoint  sources  are  responsible  for  the  majority 
of  the  pollutant  load  entering  Florida  surface  and 
groundwaters.  In  order  to  protect  and  manage  the 
state's  invaluable  water  resources,  the  Florida  De- 
partment of  Environmental  Regulation  developed 
a  regulatory  program  for  the  control  of  nonpoint 
sources,  especially  urban  stormwater.  The  Storm- 
water  Rule  was  developed  over  a  two  year  period 
with  extensive  participation  by  the  regulated  and 
environmental  communities.  The  rule  established  a 
performance  standard  for  the  treatment  of  storm- 
water  which  is  based  on  two  properties  of  storm- 
water,  annual  storm  frequency  distribution  and  the 
first  flush  of  pollutants.  General  permits  offer  en- 
couragement to  applicants  to  use  appropriate  best 
management  practices  while  delegation  to  the 
state's  regional  water  management  districts  coordi- 
nates water  quality  and  water  quantity  consider- 
ations into  one  permit  process.  (See  also  W88- 
01083)  (Author's  abstract) 
W88-01139 


PROBLEMS  AND  PROGRESS  IN  URBAN 
SOIL  EROSION  AND  SEDIMENTATION  CON- 
TROL: A  BICOUNTY  PERSPECTIVE, 

Lake  County  Dept.  of  Planning,  Zoning  and  Envi- 
ronmental Quality,  Waukegan,  IL. 
For  primary  bibliographic  entry  see  Field  6E. 
W88-01140 


NATIONAL  PERSPECTIVE  ON  ENVntON- 
MENTAL  CONSTRAINTS  TO  HYDROELEC- 
TRIC DEVELOPMENT, 

Oak  Ridge  National  Lab.,  TN.  Environmental  Sci- 
ences Div. 

For  primary  bibliographic  entry  see  Field  6E 
W88-01141 


ACTD  MINE  DRAINAGE:  SURFACE  MINE 
TREATMENT  AND  IN-SITU  ABATEMENT 
TECHNOLOGY, 

South  Carolina  Univ.,  Columbia.  Dept.  of  Geolo- 
gy- 

F.  T.  Caruccio,  and  G.  Geidel. 
IN:  Perspectives  on  Nonpoint  Source  Pollution, 
Proceedings   of  a   National   Conference,    Kansas 
City,  MO.  May  19-22,  1985.  Environmental  Pro- 
tection Agency,  1985.  p  307-310,  14  ref. 

Descriptors:  'Water  pollution  treatment,  'Acid 
mine  drainage,  'Wastewater  treatment,  'Water 
pollution  control,  In-situ  methods,  Neutralization, 
Detergents,  Chemical  treatment,  Phosphates,  Plas- 
tic lines,  Limestone,  Alkalinity. 

Many  treatment  and  control  measures  are  available 
to  mitigate  and  abate  acid  mine  drainage  from 
surface  mines,  such  as:  (1)  Large-scale  neutraliza- 
tion; (2)  Small-scale  chemical  neutralization;  (3) 
Wetlands;  (4)  Detergents  and  bactericidal  addi- 
tives; (5)  Phosphate  complexes;  (6)  Selective  place- 
ment of  toxic  material;  (7)  Plastic  liners;  (8)  Blan- 
ket (surface)  application  of  limestone;  and  (9)  In- 
duced alkaline  recharge  zones.  The  technique 
deemed  most  appropriate  for  a  particular  mine  site 
depends  on  the  age  of  the  mine  site,  the  permeabil- 
ity and  character  of  the  mine  surface,  the  degree  of 
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vegetation,  the  degree  of  calcareous  material 
present  in  the  overburden,  the  availability  of  a 
chosen  ameliorant,  accessibility  of  the  site  by 
equipment,  and  the  source  (physical  and  hydrolog- 
ic)  of  the  acidic  seeps  in  the  backfill  or  mine 
regime.  Those  are  but  a  few  considerations  to  be 
examined  in  choosing  an  effective  treatment  tech- 
nique. The  problem  site  must  be  explored  by  drill- 
ing; the  hydrogeochemical  system  must  be  under- 
stood and  the  acid  source  identified  before  the 
treatment  technology  is  implemented.  (See  also 
W88-01083)  (Lantz-PTT) 
W88-01142 


FACTORS  AND  TREATMENT  OF  ABAN- 
DONED ACTD  MINE  LANDS  FOR  CONTROL- 
LING NONPOINT  SOURCE  POLLUTION, 

Kentucky  Agricultural  Experiment  Station,  Lex- 
ington. Dept.  of  Agronomy. 
V.  P.  Evangelou,  and  W.  O.  Thom. 
IN:  Perspectives  on  Nonpoint  Source  Pollution, 
Proceedings  of  a  National  Conference,  Kansas 
City,  MO.  May  19-22,  1985.  Environmental  Pro- 
tection Agency,    1985.   p  314-316,  7  tab,   7  ref. 

Descriptors:  'Water  pollution  control,  'Nonpoint 
pollution  sources,  *Acid  mine  waters,  'Water  pol- 
lution treatment,  'Water  pollution  sources,  'Pol- 
lutant identification,  'Mine  wastes,  Chemical  anal- 
ysis, Hydrogen  ion  concentration,  Geology,  Sand- 
stone, Shale,  Siltstone,  Classification,  Acidity,  Sa- 
linity. 

A  spoil  is  a  heterogeneous  mass  of  geologic  materi- 
al composed  of  sandstone,  shale,  and  siltstone  at 
different  stages  of  physical  and  chemical  weather- 
ing. Chemical  classification  of  spoils  has  always 
been  used  as  a  means  of  determining  potential 
nonpoint  source  pollution.  In  the  past,  the  practice 
has  been  to  chemically  classify  spoils  according  to 
their  pH  and  acid  or  neutralization  potential.  Such 
a  classification  commonly  misrepresents  mine  spoil 
material  because  it  assumes  that  pH  is  the  main 
obstacle  to  reclamation.  However,  spoils  may  be 
further  classified,  especially  acid  spoils  that  have 
been  abandoned  for  a  number  of  years.  It  can  be 
said  that  abandoned  acid  mine  spoils  can  be  divid- 
ed into  four  general  chemical  classifications  based 
on  electrical  conductivity  and  pH  of  the  spoil 
solution.  This  report  shows  in  some  detail:  (1)  the 
factors  that  cause  abandoned  mine  spoils  to 
become  acid  and  saline  -  gypsiferous;  (2)  the  influ- 
ences that  acidity  and  salinity  have  on  reclamation; 
(3)  the  proper  frequency  and  chemical  tests  that 
need  to  be  run  to  identify  a  spoil's  proper  classifi- 
cation; and  (4)  ways  to  approach  the  solution  of 
the  abandoned  acid  mine  land  reclamation  prob- 
lem. (See  also  W88-O1083)  (Lantz-PTT) 
W88-01143 


IMPLEMENTING  THE  PUBLIC/PRIVATE 
NONPOINT  SOURCE  MANAGEMENT  PART- 
NERSHIP: A  STATE  FORESTRY  PERSPEC- 
TIVE, 

Oklahoma  State  Dept.  of  Agriculture,  Oklahoma 
City.  Forestry  Div. 
R.  L.  Davis,  and  R.  L.  Miller. 
IN:  Perspectives  on  Nonpoint  Source  Pollution, 
Proceedings  of  a  National  Conference,  Kansas 
City,  MO.  May  19-22,  1985.  Environmental  Pro- 
tection Agency,  1985.  p  325-329,  25  ref. 

Descriptors:  'Water  pollution  control,  'Nonpoint 
pollution  sources,  'Water  quality  management, 
•State  jurisdiction,  'Forestry,  Interagency  coop- 
eration, Public  policy,  Regulations,  Economic  as- 
pects, Water  pollution  control,  Legal  aspects. 

State  forestry  agencies  currently  recognize  two 
principal  areas  of  concern  in  nonpoint  source 
water  quality  management:  to  work  with  the  pri- 
vate sector  to  get  the  management  job  done  in  the 
face  of  poor  economic  conditions,  and  to  establish 
a  more  effective  framework  in  law  and  policy  for 
doing  so.  The  new  national  nonpoint  source  policy 
promises  to  be  an  important  advancement  toward 
these  ends,  particularly  because  of  its  support  for  a 
cooperative  public/private  partnership  approach. 
Opportunities  exist  for  improvements  where  eco- 
nomic factors  are  not  primarily  limiting,  particular- 
ly in  public  sector  actions.  As  first  priority,  the 


public  sector  should  put  its  house  in  order  by 
applying  the  public/private  partnership  provisions 
of  the  new  national  nonpoint  source  policy.  Action 
needs  include  clear  signals,  recognition  of  pertinent 
technical  and  social  considerations  in  assessments 
and  performance  evaluations,  insuring  local  private 
sector  participation  in  program  development,  and 
recognition  of  the  necessity  for  developing  local 
management  program  infrastructure  and  manageri- 
al resources.  (See  also  W88-01083)  (Author's  ab- 
stract) 
W88-01144 


NONCOAL  MINERAL  MINING  AND  RECLA- 
MATION (CURRENT  AND  ABANDONED  OP- 
ERATIONS) IN  THE  TENNESSEE  RIVER 
BASIN, 

Tennessee  Valley  Authority,  Norris. 
J.  A.  Muncy. 

IN:  Perspectives  on  Nonpoint  Source  Pollution, 
Proceedings  of  a  National  Conference,  Kansas 
City,  MO.  May  19-22,  1985.  Environmental  Pro- 
tection Agency,  1985.  p  340-341,  1  fig. 

Descriptors:  'Water  quality  control,  'Land  recla- 
mation, 'Tennessee  River,  'Mine  wastes,  Erosion, 
Regulations,  Legislation,  Environmental  effects, 
Funding. 

Although  progress  is  being  made  to  reclaim  ero- 
sive abandoned  mine  lands  through  cooperative 
efforts,  the  circumstances  that  allow  such  lands  to 
develop  have  not  totally  disappeared.  Legislation 
regulating  mining  is  a  step  in  the  right  direction, 
but  these  regulations  must  be  enforced  to  minimize 
the  environmental  problems  of  surface  mining  for 
resources  other  than  coal.  Also,  mineral  mines  not 
presently  covered  by  State  laws  should  be  periodi- 
cally reevaluated  to  ensure  that  their  related 
mining  activities  do  not  cause  future  environmental 
problems.  More  funding  sources  are  needed  for 
action  programs  to  deal  with  the  abandoned  mine 
lands  that  cause  offsite  environmental  degradation. 
(See  also  W88-01083)  (Lantz-PTT) 
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MANAGING  HEADWATER  AREAS  FOR  CON- 
TROL OF  SEDIMENT  AND  SALT  PRODUC- 
TION FROM  WESTERN  RANGELANDS, 

Bureau  of  Land   Management,   Lakewood,   CO. 
Denver  Service  Center. 
W.  L.  Jackson,  E.  B.  Janes,  and  B.  P.  Van 
Haveren. 

IN:  Perspectives  on  Nonpoint  Source  Pollution, 
Proceedings  of  a  National  Conference,  Kansas 
City,  MO.  May  19-22,  1985.  Environmental  Pro- 
tection Agency,   1985.  p  347-351,  2  tab,  22  ref. 

Descriptors:  'Water  pollution  control,  'Water 
quality  management,  'Sediment  control,  'Water 
quality  control,  'Utah,  'Colorado,  'Nonpoint  pol- 
lution sources,  Shales,  Salts,  Water  pollution  pre- 
vention, Water  quality,  Case  studies,  Sheep  Creek 
Resource  Conservation  area,  Lower  Missouri 
Creek  Tributaries  Stabilization  project. 

Control  of  nonpoint  source  water  pollutants  poses 
special  challenges  on  western  rangelands.  The 
public  rangelands  managed  by  the  Bureau  of  Land 
Management  are  often  characterized  by  unstable 
sedimentary  geologic  parent  material,  semiarid  cli- 
mate, and  sparse  vegetation.  Intense  summer  thun- 
derstorms produce  locally  heavy  runoff.  Where 
marine  shales  are  exposed  at  the  surface,  their 
sediments  often  contain  high  concentrations  of 
soluble  salts.  The  immense  size  of  the  sediment- 
and  salt-producing  areas  poses  treatment  problems, 
both  from  a  technical  and  economic  standpoint. 
Treatment  objectives  include  retention  of  runoff 
water  and  stabilization  of  actively  eroding  gullies 
in  headwater  areas.  Watershed  improvement 
projects  are  designed  to  provide  multiple  resource 
benefits,  such  as  water  supplies  for  livestock  and 
wildlife,  improvement  of  water  quality,  and  reten- 
tion or  enhancement  of  site  primary  productivity. 
Two  representative  watershed  improvement 
projects  are  described:  Sheep  Creek  Resource 
Conservation  Area  in  southern  Utah  and  Lower 
Missouri  Creek  Tributaries  Stabilization  Project  in 
northwestern  Colorado.  (See  also  W88-01083) 
(Author's  abstract) 
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SALINITY:   NONPOINT  SOURCE  PROBL] 
IN  THE  COLORADO  RIVER  BASIN, 

Bureau  of  Reclamation,   Denver,  CO.   Colon 

River  Water  Quality  Office. 

For  primary  bibliographic  entry  see  Field  5B. 

W88-01150 


CONTINUOUS  SALINITY  STATION  MO 
TORING  IN  THE  COLORADO  RIVER  BA! 
BY  THE  UTAH  BUREAU  OF  WATER  POL] 
TION  CONTROL, 

Utah   Bureau   of  Water   Pollution   Control,  ! 

Lake  City. 

For  primary  bibliographic  entry  see  Field  7B. 

W88-01151 


SALINITY  CONTROL  IN  THE  GRA 
VALLEY  OF  COLORADO, 

Grand  Valley  Salinity  Program,  Grand  Junct 

CO. 

F.  R.  Riggle,  and  L.  N.  Kysar. 

IN:  Perspectives  on  Nonpoint  Source  Pollut 

Proceedings   of  a   National   Conference,   Kai 

City,  MO.  May  19-22,  1985.  Environmental  1 

tection  Agency,  1985.  p  359-361. 

Descriptors:  'Salinity,  'Water  quality  coni 
'Grand  Valley,  'Colorado,  'Water  pollution  < 
trol,  'Water  pollution  sources,  'Imperial  E 
Salts,  Irrigation,  Percolation,  Colorado  River. 

Half  the  salt  annually  entering  the  Colorado  I 
system  comes  from  manmade  influences,  and  i 
comes  via  irrigation  seepage  and  on-farm  perc 
tion.  To  reduce  the  concentration  of  salts  ente 
Imperial  Dam  by  1  mg/L,  nearly  11,000  tons  i 
to  be  prevented  from  entering  the  river.  A 
Department  of  Agriculture  and  Department  ol 
terior  program  attempted  to  reduce  these  load 
50%  through  lining  and  piping  the  irrigation 
tems  and  improving  on-farm  practices, 
project,  scheduled  to  run  through  the  year  20C 
10-20%  complete.  Projections  indicate  salinit 
the  Imperial  Dam  should  have  already  decre 
by  4.3  mg/L.  (See  also  W88-01083)  (Author's 
stract) 
W88-01152 


PRACTICAL  GUIDELINES  FOR  SELECT 
CRITICAL  AREAS  FOR  CONTROLLING  N 
POINT  SOURCE  PESTICIDE  CONTAMI 
TION  OF  AQUATIC  SYSTEMS, 

North  Carolina  State  Univ.,  Raleigh. 

R.  P.  Maas,  M.  D.  Smolen,  S.  A.  Dressing,  C. 

Jamieson,  and  J.  Spooner. 

IN:  Perspectives  on  Nonpoint  Source  Pollu 

Proceedings   of  a   National   Conference,   Ki 

City,  MO.  May  19-22,  1985.  Environmental 

tection  Agency,   1985.  p  363-367,  3  tab,  14 

Descriptors:  'Water  quality  control,  *Non] 
pollution  sources,  'Water  pollution  control,  *I 
cides,  'Guidelines,  Water  quality  manager 
Classification. 

Numerous  criteria  are  appropriate  for  sele 
critical  areas  for  addressing  pesticide-related  v 
resource  impairments.  The  most  important  of  I 
is  whether  the  pesticide  causing  the  impairou 
actually  used  in  the  area  and  at  what  rate.  The 
most  important  criterion  is  the  type  and  seven 
the  water  resource  impairment.  The  relativf 
portance  of  other  source  magnitude  and  trans 
related  criteria  depend  on  the  physical,  chen 
or  biological  properties  of  the  pesticide,  partic 
ly  whether  it  is  transported  in  the  dissolve 
adsorbed  phase.  A  farm-level  critical  area  r 
form  can  be  used  to  rank  farm  units  for  pes! 
control.  Public  financial  resources  for  pesl 
best  management  plans  should  be  spent  on  the 
of  the  scores  received  on  the  rating  form  fo 
greatest  cost-efficiency.  (See  also  W88-0 
(Lantz-PTT) 
W88-OU53 
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HOD  FOR  PRIORITIZING  WATER 
LITY  PROBLEM  AREAS, 

:ultural  Research  Service,  Morris,  MN. 
Young,  C.  A.  Onstad,  D.  D.  Bosch,  and  W. 

■moo. 

'erspectives  on  Nonpoint  Source  Pollution, 
«dings  of  a  National  Conference,  Kansas 
MO.  May  19-22,  1985.  Environmental  Pro- 
n  Agency,  1985.  p  368-373,  1  fig,  3  tab,  12  ref. 

iptors:  'Water  quality  management,  'Classi- 
in,  'Model  studies,  'Nonpoint  pollution 
s,  'Water  pollution  control,  'Minnesota, 
Jation  analysis,  Water  quality  control,  Geo- 
logy, Sediments,  Nutrients,  Nitrogen,  Phos- 
s,  Chemical  oxygen  demand. 

jputer  simulation  model  to  analyze  nonpoint 
:  pollution  from  agricultural  watersheds  in 
ate  of  Minnesota  has  been  developed  as  a 
tive  tool  to  investigate  water  quality  prob- 
)f  different  watersheds.  This  simulation  is 
on  single  storm  events  defined  in  terms  of 
ocy  and  duration  and  is  intended  for  use  on 
beds  ranging  in   size  from   500  to   23,000 
The  model  uses  geographic  cells  of  data 
it  a  resolution  of  40  acres  or  10  acres.  The 
inputs  existing  (or  proposed)  land  manage- 
conditions  and  simulates  the  transport  of 
nt,  nutrients,  and  flow  from  the  headwaters 
atershed  to  the  outlet  in  a  stepwise  manner 
an  assessment  can  be  made  for  land  parcels 
watershed.  The  nutrients  presently  examined 
model  are  nitrogen,  phosphorus,  and  chemi- 
r'gen  demand.  A  small  scale  version  of  the 
intended  for  use  on  watersheds  ranging 
to  500  acres  has  also  been  developed  and 
This  model  is  designed  to  run  on  a  handheld 
mmable  calculator  (such  as  the  HP  41CV) 
the  amount  of  time  needed  to  assemble  and 
ata  and  obtain  results  for  a  500-acre  water- 
Des  not  exceed  3  mandays.  (See  also  W88- 
(Author's  abstract) 
154 


)F  WETLANDS  IN  TREATING  NON- 
SOURCE  POLLUTION, 

(Eugene  A.)  and  Associates,  Inc.,  Way- 
N. 

'illenbring,  and  W.  D.  Weidenbacher. 
rspectives  on  Nonpoint  Source  Pollution, 
lings   of  a   National    Conference,    Kansas 
IO.  May  19-22,  1985.  Environmental  Pro- 
Agency,    1985.   p   380-381,   2  tab,   4  ref. 

tors:  'Water  quality  control,  'Nonpoint 
n  sources,  'Water  pollution  treatment, 
ids,  'Water  pollution  control,  Stormwater 


i  that  wetlands  play  in  treating  stormwater 
s  examined.  Physical  and  chemical  mecha- 
u-ough  which  wetlands  remove  pollutants 
Mpoint  source  runoff  are  reviewed  and 
wetland  characteristics  that  can  increase 
lutant  removal  efficiencies  are  identified 
ed  factors  that  affect  the  quality  of  the 
t  source  runoff  generated  from  a  given 
5d  and  the  ability  of  a  given  wetland  to 
s  runoff  are  outlined.  Also  presented  is  a 
re  that  can  be  used  for  planning  purposes 
iry  the  need  for  preserving  a  wetland  in  a 
atershed.  The  need  for  preserving  the  wet- 
wsed  on  the  wetland's  ability  to  mitigate 
impacts  to  the  surface  water  resources  in 
rshed.  (See  also  W88-01083)  (Author's  ab- 
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CERTIFICATION       OF  RIPARIAN 

AND     CONTROL     OF  NONPOINT 
E  POLLUTION, 

g   Univ.,    Laramie.    Range  Management 

inner,  J.  L.  Dodd,  J.  D.  Rodgers,  and  M. 

ipectives  on  Nonpoint  Source  Pollution, 
ngs  of  a  National  Conference,  Kansas 
J-  May  19-22,  1985.  Environmental  Pro- 
agency,  1985.  p  382-386,  45  ref 


Descriptors:  'Water  pollution  control,  'Nonpoint 
pollution  sources,  'Water  quality  control,  'Semi- 
arid  lands,  'Riparian  land,  'Wyoming,  Animal 
wastes,  Flooding,  Grazing,  Vegetation  regrowth, 
Flow  control,  Water  management. 

Overgrazing  by  domestic  livestock  and  periodic 
flooding  are  often  cited  as  sources  for  increasing 
nonpoint  source  pollution  in  streams  within  semi- 
arid  rangelands.  Riparian  zones  along  streams  may 
help  decrease  nonpoint  pollution  if  maintained  in  a 
healthy  ecological  condition.  Two  research  pro- 
grams were  designed  to  reverse  desertification  of 
streamside  zones  along  cold  desert  streams  in  Wy- 
oming by:  (1)  manipulating  livestock  grazing,  (2) 
promoting  regrowth  of  desirable  vegetation,  (3) 
willow  planting,  (4)  using  instream  flow  structures 
to  store  water  in  channel  banks  and  trap  sediment, 
and  (5)  encouraging  beaver  damming.  Research 
theory  as  well  as  monitoring  protocol  are  discussed 
and  related  to  ease  of  use  by  management  agencies 
and  producer  groups  affiliated  with  western  range- 

w0doSm(,Sce,e  ab0  W88-OK>83)  (Author's  abstract) 
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ROCK  CREEK  RURAL  CLEAN  WATER  PRO- 
GRAM: THE  EXPERIMENT  CONTINUES, 

Soil  Conservation  Service,  Twin  Falls,  ID.  Rural 
Clean  Water  Program. 
M.  J.  Neubeiser. 

IN:  Perspectives  on  Nonpoint  Source  Pollution 
Proceedings  of  a  National  Conference,  Kansas 
City,  MO.  May  19-22,  1985.  Environmental  Pro- 
tection Agency,   1985.  p  391-396,  2  fig,   11  ref. 

Descriptors:  'Water  pollution  control,  'Nonpoint 
pollution  sources,  'Water  quality  control,  'Rock 
Creek,  'Idaho,  Rural  areas,  Water  quality  manage- 
ment, Sediment  load,  Irrigation  practices,  Erosion. 

The  Rock  Creek  Rural  Clean  Water  Program 
(RCWP)  has  significantly  reduced  sediment  load- 
ing mto  Rock  Creek  using  a  combination  of  sedi- 
ment retention  and  irrigation  improvement  prac- 
tices, including  irrigation  water  management.  Par- 
ticipation has  been  higher  than  expected  because  of 
a  successful  information  and  education  effort,  cost- 
sharing,  and  the  positive  results  of  best  manage- 
ment plans  (BMP's)  already  used  that  stimulated 
further  landowner  interest.  The  project  has  ap- 
proximately 11,400  ha  (28,159  acres)  identified  as 
critically  eroding  or  highly  subject  to  erosion.  The 
goal  is  to  treat  75%  or  8,550  ha  (21,119  acres), 
through  a  combination  of  BMP's  carried  out  under 
long-term  contracts.  As  of  September  1984,  146 
contracts  planned  to  treat  7,092  ha  (17,517  acres) 
were  m  effect,  approximately  83%  of  the  contract- 
ing goal.  After  only  4  years  the  Rock  Creek 
RCWP  has  significantly  helped  meet  targeted 
chemical  parameters.  As  BMP  implementation  ex- 
pands to  influence  and  benefit  more  acres  in  the 
project  area,  the  resultant  reduced  pollutant  loads 
discharged  from  the  subbasins  should  become  even 
more  pronounced.  (See  also  W88-01083)  (Lantz- 
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REGULATING  NONPOINT  SOURCES  OF 
POLLUTION  FROM  TIMBER  HARVESTING  - 
A  CASE  HISTORY  OF  THE  CALIFORNIA  EX- 
PERIENCE, 

Humboldt  State  Univ.,  Areata,  CA 
C.  S.  Yee. 

IN:  Perspectives  on  Nonpoint  Source  Pollution, 
Proceedings  of  a  National  Conference,  Kansas 
City,  MO.  May  19-22,  1985.  Environmental  Pro- 
tection Agency,  1985.  p  397-401,  2  fig,  1  tab,  2  ref. 

Descriptors:  'Water  pollution  control,  'Water 
quality  control,  'Nonpoint  pollution  sources, 
•California,  'Case  studies,  'Forestry,  Legislation, 
Regulations,  History. 

California  possesses  16,800,000  ha  of  forest  land, 
making  it  one  of  America's  top  timber  producing 
States.  To  meet  the  mandate  of  the  1972  Federal 
Water  Pollution  Control  Act,  section  208,  the 
State  of  California  has  had  to  initiate  significant 
institutional  and  regulatory  changes  to  comply 
with  this  legislation.  Regulation  of  forest  practices 
in  California  on  private  timber  harvesting  permits 
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prepared  by  State-licensed  professional  foresters, 
interdisciplinary  review  and  approval  of  timber 
harvesting  plans  by  the  State's  Department  of  For- 
estry, and  ongoing  enforcement  inspections  during 
the  operational  life  of  the  plan.  In  addition,  logging 
operators  in  the  State  must  also  be  licensed,  adding 
additional  leverage  for  rule  compliance  during  log- 
ging. Summarized  is  the  history  of  the  last  8  years 
involving  the  California  State  Board  of  Forestry 
efforts  to  institute  a  silvicultural  nonpoint  source 
pollution  control  program.  (See  also  W88-01083) 
(Author's  abstract) 
W88-01160 


AGRICULTURAL  NONPOINT  SOURCE  STUD- 
IES  IN  SOUTHEASTERN  WATERSHEDS 
FIELD  MONITORING  AND  FARMER  SUR- 
VEYS, 

North  Carolina  State  Univ.  at  Raleigh. 

For  primary  bibliographic  entry  see  Field  5B 
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VERMONT'S  LAPLATTE  RIVER  WATERSHED 
PROJECT:  LESSONS  LEARNED, 

Soil  Conservation  Service,  Winooski,  VT 
J.  D.  Mahood. 

IN:  Perspectives  on  Nonpoint  Source  Pollution 
Proceedings  of  a  National  Conference,  Kansas 
City,  MO.  May  19-22,  1985.  Environmental  Pro- 
tection Agency,  1985.  p  408-411,  3  fig,  1  tab,  12  ref. 

Descriptors:  'Water  pollution  control,  'Vermont 
LaPlatte    River,    'Water    quality    management, 
Nonpoint  pollution  sources,  Water  quality  con- 
trol,  Watersheds,   Model  studies,   Water  quality 
Monitoring.  ' 

In  1979,  the  LaPlatte  River  Watershed  became  the 
first  land  treatment  only  P.L.  83-566  project.  The 
purpose  of  the  project  was  to  reduce  the  runoff  of 
agricultural  nonpoint  sources  pollutants  into  Shel- 
burne  Bay  of  Lake  Champlain.  Being  the  first 
project  of  its  kind,  there  were  few  established 
guidelines  to  follow  for  either  planning  or  imple- 
mentation. As  the  program  evolved,  its  strengths 
and  weaknesses  have  become  more  obvious.  These 
lessons  resulted  in  improvements  for  the  ongoing 
project  as  well  as  for  new  projects.  The  LaPlatte 
River  Watershed  program  is  described.  Both  the 
watershed  treatment  project  and  the  water  quality 
monitoring  and  analysis  program  are  discussed. 
Recommendations  for  the  planning,  implementing, 
and  monitoring  of  similar  programs  are  presented 
(See  also  W88-01083)  (Author's  abstract) 
W88-01162 


POENT/NONPOINT  SOURCE  TRADING  PRO- 
GRAM FOR  DILLON  RESERVOIR  AND 
PLANNED  EXTENSIONS  FOR  OTHER 
AREAS, 

Northwest  Colorado  Council  of  Governments 
Frisco. 

T.  Elmore,  J.  Jakasch,  and  D.  Downing. 
IN:  Perspectives  on  Nonpoint  Source  Pollution 
Proceedings  of  a   National   Conference,   Kansas 
City,  MO.  May  19-22,  1985.  Environmental  Pro- 
tection  Agency,    1985.   p  413-416,   2   tab,   8   ref. 

Descriptors:  'Water  pollution  prevention,  'Non- 
point  pollution  sources,  'Dillon  Reservoir,  'Colo- 
rado, 'Water  quality  management,  'Regulations, 
Project  evaluations,  Water  quality  control,  Na- 
tional Pollution  Discharge  Permit  Systems,  Per- 
mits, Runoff. 

Nonpoint  sources  play  a  major  role  in  water  qual- 
ity programs.  Virtually  all  States  have  some  water 
quality  problems  because  of  nonpoint  sources,  and 
half  those  States  say  nonpoint  sources  are  the 
major  or  significant  cause  of  degraded  water  qual- 
ity. Nonpoint  sources  are  the  largest  remaining 
uncontrolled  pollution  problem.  Controlling  non- 
point  source  pollution  from  forestry,  agriculture, 
mining,  and  urban  runoff  has  been  studied  exten- 
sively. One  innovative  approach  to  encourage  non- 
point  source  control  is  to  tie  nonpoint  sources  into 
the  existing  National  Pollution  Discharge  Permit 
System  (NPDES).  This  is  a  feature  of  a  new  pro- 
gram in  Colorado  that  will  clean  up  runoff  and 
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save  local  governments  millions  of  dollars  annual- 
ly. The  Dillon  Reservoir  Trading  Project  in 
Summit  County  grants  wastewater  treatment 
plants  credit  for  cleaning  up  runoff  (nonpoint 
source)  pollution.  The  pollution  trading  program  is 
the  first  of  its  type  in  the  Nation.  This  Dillon 
Reservoir  Trading  Program  is  described  in  detail, 
ongoing  analyses  related  to  the  Dillon  concept,  are 
discussed,  and  Dillon's  implications  for  other  re- 
gions of  the  country  are  evaluated.  (See  also  W88- 
01083)  (Lantz-PTT) 
W88-01163 


OPTIMIZING    POINT/NONPOINT    SOURCE 
TRADEOFF  IN  THE  HOLSTON  RIVER  NEAR 
KINGSPORT,  TENNESSEE, 
Environmental   Protection   Agency,   Washington, 
DC. 

M.  K.  Podar,  J.  A.  Jaksch,  S.  L.  Sessions,  J.  C. 
Crossman,  and  R.  J.  Ruane. 

IN:  Perspectives  on  Nonpoint  Source  Pollution, 
Proceedings  of  a  National  Conference,  Kansas 
City,  MO.  May  19-22,  1985.  Environmental  Pro- 
tection Agency,  1985.  p  417-424,  7  fig,  4  tab,  3  ref. 

Descriptors:  *Water  quality  control,  *Holston 
River,  'Kingsport,  *Water  pollution  control, 
•Tennessee,  'Nonpoint  pollution  sources,  'Eco- 
nomic aspects,  Biological  oxygen  demand,  Dis- 
solved oxygen,  Cost  analysis,  Water  quality  man- 
agement, Costs. 

The  Office  of  Policy,  Planning,  and  Evaluation  of 
the  U.S.  Environmental  Protection  Agency  is 
studying  a  variety  of  innovative  approaches  for 
controlling  water  pollution  from  point  and  non- 
point  sources.  Among  them  is  the  trading  of  efflu- 
ent loads  of  water  pollutants.  This  approach  differs 
from  current  EPA  water  policy  in  that  the  State  or 
regional  authority  responsible  for  issuing  discharge 
permits  for  pollutants  under  the  Clean  Water  Act 
may  modify  those  limits  if  two  or  more  dischargers 
propose  a  reallocation,  or  a  trade.  The  reallocation 
allows  dischargers  with  lower  treatment  costs  to 
control  more  pollution  and  those  with  higher  costs 
to  control  less.  Thus,  the  dischargers  comply  with 
the  same  total  load  limit  and  achieve  in-stream 
water  quality  standards  at  a  total  lower  cost. 
EPA's  Office  of  Policy,  Planning  and  Evaluation 
and  the  Tennessee  Valley  Authority's  Office  of 
Natural  Resources  and  Economic  Development 
initiated  this  study  of  trading  among  point  and 
nonpoint  sources  of  pollution  along  a  32-km  (20- 
mile)  reach  of  the  Holston  River.  Dissolved 
oxygen  (DO)  was  selected  as  the  variable  of  inter- 
est and  several  means  to  enhance  DO  in  the  river 
were  examined:  further  restrictions  of  the  dis- 
charges of  oxygen-demanding  wastes  (for  example, 
five  day  BOD,  varying  flow  regimes,  injecting  air 
into  the  stream,  and  trading  between  point  and 
nonpoint  sources.)  With  these  various  treatments 
available,  the  study  evolved  into  a  question  of  cost- 
effectiveness:  for  a  given  stretch  of  waterway  with 
specified  upstream  and  downstream  boundaries, 
what  mix  of  point  and  nonpoint  sources  and  sinks 
of  oxygen  will  achieve  desired  DO  concentrations 
at  key  times  and  places  at  the  lowest  total  annual 
(incremental)  cost.  (See  also  W88-01083)  (Lantz- 
PTT) 
W88-01164 


PROTECTING  TILLAMOOK  BAY  SHELLFISH 
WITH  POINT/NONPOINT  SOURCE  CON- 
TROLS, 

Oregon   State   Dept.   of  Environmental   Quality, 
Portland. 
J.  E.  Jackson. 

IN:  Perspectives  on  Nonpo;nt  Source  Pollution, 
Proceedings  of  a  National  Conference,  Kansas 
City,  MO.  May  19-22,  1985.  Environmental  Pro- 
tection Agency,  1985.  p  425. 

Descriptors:  'Water  quality  management,  'Water 
quality  control,  'Tillamook  Bay,  'Shellfish, 
•Oregon,  'Nonpoint  pollution  sources,  'Water 
pollution  prevention,  Feces,  Wastewater  disposal, 
Agricultural  wastes,  Agricultural  runoff,  Cleanup 
operations.  Diary  industry. 

Tillamook  Bay,  located  on  the  North  Oregon 
Coast  96  km  west  of  Portland,  is  Oregon's  second 


largest  estuary  but  produces  the  State's  largest 
amount  of  commercially  grown  oysters.  Because 
of  its  close  proximity  to  the  metropolitan  area  of 
Portland,  it  is  also  a  popular  recreational  area  for 
clam  diggers,  fishermen,  swimmers,  and  sightseers. 
In  1979,  the  bay  waters  and  many  of  the  streams 
draining  into  the  bay  were  found  to  be  contaminat- 
ed by  fecal  material  from,  at  that  time,  sources 
unknown.  The  water  quality  conditions  threatened 
closure  of  the  Bay  to  the  shellfish  harvesting  that 
supported  a  portion  of  the  local  economy  of  ap- 
proximately 13,000  people.  Under  U.S.  EPA  Sec- 
tion 208  funds  the  Oregon  Department  of  Environ- 
mental Quality  conducted  a  project  from  July  1979 
to  June  1981.  The  project  identified  malfunctioning 
sewage  treatment  plants,  some  malfunctioning  or 
inadequate  on-site  subsurface  sewage  disposal  sys- 
tems, and  some  agricultural  operations  discharging 
fecal  material  to  the  streams  and  bay  that  created  a 
health  hazard  for  consumption  of  bay  shellfish  and 
endangered  swimmers  in  the  tributaries.  To  insti- 
tute the  cleanup  of  the  pollution  problems,  the 
who,  when,  and  where  factors  of  the  dischargers 
had  to  be  known.  Placement  of  the  cleanup  empha- 
sis became  a  major  tradeoff  decision  with  the 
cleanup  goal  firmly  in  mind.  The  water  quality  is 
improving  basinwide  from  cleanup  activities  deal- 
ing with  dairy  wastes  and  on-site  subsurface 
sewage  problems  in  localized  areas.  The  infrequent 
sewage  treatment  plant  malfunctions  have  been 
monitored  when  they  occur.  (See  also  W88-01083) 
(Lantz-PTT) 
W88-01165 


POINT/NONPOINT  SOURCE  ENTERFACE 
ISSUES  EM  WISCONSIN, 

Wisconsin  Dept.  of  Natural  Resources,  Madison. 
Bureau  of  Water  Supply. 
B.  Baker,  and  S.  Skavroneck. 
IN:  Perspectives  on  Nonpoint  Source  Pollution, 
Proceedings  of  a  National  Conference,  Kansas 
City,  MO.  May  19-22,  1985.  Environmental  Pro- 
tection Agency,  1985.  p  426-427. 

Descriptors:  'Nonpoint  pollution  sources,  'Water 
quality  control,  'Water  pollution  control,  'Wis- 
consin, Wastewater  disposal,  Performance  evalua- 
tion, Management  planning,  Water  quality  stand- 
ards, Water  quality  management. 

Two  types  of  point/nonpoint  source  issues  have 
become  apparent  in  Wisconsin.  The  first  type 
occurs  when  wastewater  treatment  plants  are  up- 
graded to  maintain  water  quality  standards  in  the 
receiving  stream,  yet  when  the  new  plant  goes  on 
line  the  standards  and  beneficial  uses  are  not 
achieved  because  of  nonpoint  sources.  The  second 
type  of  issue  involves  the  achievement  of  nonpoint 
source  control  objectives  in  the  presence  of  a  point 
source  discharge,  typically  a  large  wastewater 
treatment  plant.  The  key  question  is  whether  water 
quality  improvements  from  a  priority  watershed 
project  to  control  nonpoint  sources  would  be  ne- 
gated by  water  quality  degradation  by  point 
sources.  This  has  become  an  important  issue  in 
Wisconsin's  Nonpoint  Source  Grant  Program.  The 
point/nonpoint  source  issues  are  being  addressed 
through  several  of  Wisconsin's  Water  Resource 
Management  programs  including  Water  Quality 
Management  Plans,  Effluent  Limit  Setting,  and  the 
Nonpoint  Source  Grant  Program  through  Priority 
Watershed  Plans.  Regardless  of  the  program,  the 
overall  framework  for  addressing  point/nonpoint 
source  issues  should  be:  (1)  problem  identification; 
(2)  analysis  of  the  relative  contribution  of  point  and 
nonpoint  pollution  sources  to  the  water  quality 
problem;  (3)  definition  of  water  quality  improve- 
ment objectives  based  on  the  identified  problems; 
(4)  assessment  of  the  ability  to  meet  water  quality 
improvement  objectives  with  various  combinations 
of  point  and  nonpoint  source  controls,  and  (5) 
development  of  a  management  plan  recommending 
appropriate  point  and  nonpoint  source  controls.  If 
necessary,  modifications  might  be  made  to  the 
previously  established  water  quality  improvement 
objectives  to  reflect  their  attainability.  (See  also 
W88-01083)  (Lantz-PTT) 
W88-01 166 


DATA  MANAGEMENT  SYSTEM  TO  EVALU- 
ATE WATER  QUALITY  IMPACTS  OF  NON- 
POINT  SOURCE  POLLUTION  CONTROL, 


North  Carolina  State  Univ.,  Raleigh. 

M.  D.  Smolen,  S.  A  Dressing,  R.  P  Maas,  J. 

Spooner,  and  C.  A.  Jamieson. 

IN:  Perspectives  on  Nonpoint  Source  Pollutii 

Proceedings  of  a   National   Conference,   Kan 

City,  MO.  May  19-22,  1985.  Environmental  P; 

tection  Agency,  1985.  p  429-432,  2  fig,  1  ref. 

Descriptors:  'Data  processing,  'Evaluate 
'Water  quality  control,  'Nonpoint  polluti 
sources,  'Water  pollution  control,  National  Wa 
Quality  Evaluation  Project,  Databases,  Data  st 
age  and  retrieval,  Project  performance,  Land  < 
posal,  Water  quality. 

The  data  base  and  data  management  system  of 
National  Water  Quality  Evaluation  Project  (No 
Carolina  State  University)  were  developed  spec 
cally  to  analyze  the  effects  of  various  approac 
to  land  treatment  in  the  context  of  diverse  hyd 
logic,  geologic,  meteorologic,  and  socioeconoi 
factors.  The  data  base  consists  of  two  parts:  (1) 
annotated  bibliography  and  (2)  a  water  qua 
profile  file,  containing  summaries  of  agnculti 
water  quality  projects.  The  project  file  confc 
subfiles  for  general  project  data,  detailed  desci 
tions  of  projects'  water  quality  problems  and  h 
treatment  programs,  and,  summaries  of 
projects'  water  quality  results.  Land  treatment  d 
are  indexed  by  project  code,  date,  and  a  Li 
Area  Resource  Code  (LARC),  and  water  resou 
and  water  quality  data  are  indexed  by  proj 
code,  date,  and  a  Water  Resource  Code  (WAR 
Water  quality  results  are  then  related  to  land  tri 
ment  by  associating  LARCs  with  WARCs.  1 
data  base  is  used  to  evaluate  water  quality  proje 
but  future  developmental  effort  will  be  direc 
toward  a  best  management  planning  decii 
matrix  to  access  all  available  information 
making  and  planning  nonpoint  source  pollm 
projects.  (See  also  W88-01083)  (Author's  abstr 
W88-01167 


DEVELOPMENT  OF  A  NONPOINT  SOUF 
DATA  CENTER, 

Synectics  Group,  Inc.,  Washington,  DC. 
C.  M.  Gesalman. 

IN:  Perspectives  on  Nonpoint  Source  Pollut 
Proceedings  of  a  National  Conference,  Kai 
City,  MO.  May  19-22,  1985.  Environmental  I 
tection  Agency,  1985.  p  433-436,  3  ref. 

Descriptors:  'Nonpoint  pollution  sources,  *W 
quality,  'Data  collections,  'Data  storage  and 
trieval,  Water  quality  management. 

One  challenge  faced  by  managers  of  nonp 
source  control  programs  is  tracking  progress  n 
in  solving  problems.  Program  managers  and  i 
often  do  not  have  ready  access  to  the  latest  in 
mation  on,  for  example,  best  management  p 
tices,  water  quality  effects  and  benefits,  and  o 
State  programs.  Such  information  is  needed 
problem  assessment,  designing  solutions,  and  e 
uating  progress.  The  design  of  a  prototype  i 
point  source  data  center  is  presented.  The  cent 
being  established  based  on  needs  identified  thro 
interviews  and  questionnaires  and  is  based  on  i 
from  Chesapeake  Bay  States.  The  center's  infoi 
tion  will  be  available  to  all  States  and  local  gov 
ments  and  to  the  public,  and  the  database  wil 
gradually  expanded  to  cover  all  States.  Exis 
data  and  information  centers  such  as  the  Conse 
tion  Tillage  Information  Center  were  evalu 
during  the  study  to  allow  the  new  nonpoint  soi 
data  center  to  build  upon  their  experiences.  I 
also  W88-01083)  (Author's  abstract) 
W88-01168 


WATER  QUALITY  DATA  AND  URBAN  N 
POINT  SOURCE  POLLUTION:  THE  NATI' 
WIDE  URBAN  RUNOFF  PROGRAM, 

Environmental   Protection   Agency,   Washing 

DC. 

D.  Niedzialkowski,  and  D.  Athayde. 

IN:  Perspectives  on  Nonpoint  Source  Pollw 

Proceedings   of  a   National    Conference,  Ka 

City,  MO.  May  19-22,  1985.  Environmental 

tection  Agency,  1985.  p  437-441,  2  fig,  4  ref. 
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WATER  QUALITY  MANAGEMENT  AND  PROTECTION— Field  5 


riptors:  *Water  quality,  *Data  collections, 
ipoint  pollution  sources,  •Urban  runoff, 
r  quality  management.  Water  quality  control, 
a  areas.  Management  planning. 

to  1960,  concerns  about  urban  stormwater 
related  primarily  to  flooding  and  drainage 
fms.  More  recent  studies  have  focused  on 
cterizing  and  quantifying  pollutants  in  storm- 
or  developing  methodologies  for  reducing 
While  such  research  contributes  to  under- 
ng  urban  nonpoint  source  runoff,  it  does  little 
iminate  the  cause/effect  relationship  between 
water  and  associated  water  quality  of  the 
■ing  water.  Water  quality  planners  need  infor- 
n  to  guide  their  stormwater  management  de- 
s  to  help  them  determine:  (1)  if  there  is  a 
:m,  (2)  the  significance  of  the  problem;  and 
hether  they  need  to  do  anything  about  it. 
of  good  data  and  appropriate  methodologies 
>ften  been  cited  as  the  reason  it  is  difficult  to 
stormwater  runoff  to  the  water  quality  of  the 
ing  waters.  The  Nationwide  Urban  Runoff 
im  (NURP)  sponsored  by  EPA  is  described, 
was  undertaken  to  respond  to  these  needs 
ividing  support,  data,  and  methodologies  for 
nonpoint  source  problem  assessment  and 
quality  planning.  (See  also  W88-01083)  (Au- 
abstract) 
11169 


1ATIONAL  DATA  BASE  FOR  NONPOINT 
CE  POLICY  ASSESSMENTS, 
rces  for  the  Future,  Inc.,  Washington,  DC. 
jianessi. 

^spectives  on  Nonpoint  Source  Pollution, 
dings  of  a  National  Conference,  Kansas 
HO.  May  19-22,  1985.  Environmental  Pro- 
Agency,  1985.  p  442-445,  19  ref. 

ptors:  'Data  collections,  *Nonpoint  pollu- 
lurces,  'Project  evaluation,  *Water  quality 
sment,  Databases,  Data  interpretation, 
quality,  Water  pollution  sources. 

ly  developed  data  base  for  national  quantita- 
sessments  of  the  nonpoint  source  water  pol- 
jroblem  uses  variety  of  methods  to  integrate 
lisparate  sources  of  information  into  a  uni- 
ventory  of  nonpoint  sources.  The  type  of 
ative  information  needed  to  locate  and 
y  nonpoint  source  levels  includes  a  wide 
of  demographic,  hydrologic,  meteorologic, 
Ting,  and  field  measurement  data.  A  variety 
chmark  years  has  been  employed  in  the 

sources  of  data.  A  variety  of  benchmark 
as  been  employed  in  the  various  sources  of 
ack  of  data  for  certain  parameters  requires 
umption  of  average  values  for  very  large 
■  While  it  is  desirable  to  integrate  point  and 
at  sources  of  water  pollution  into  the  same 
ry,  often  this  means  conversion  of  nonpoint 
data  using  extremely  simplified  procedures. 
>e  of  information  required  and  actually  used 
idation  of  the  estimates  contained  in  the 
ata  base  is  discussed.  Finally,  suggestions 

:  for  priorities  in  the  future  collection  of 
id  information  to  make  it  possible  to  im- 
the _  accuracy  of  the  estimates.  (See  also 
083)  (Author's  abstract) 
170  ' 


»UL  WATER  QUALITY  AND  SHELL- 
IAR  VESTING, 

State   Dept.   of  Environmental   Quality, 

lendening. 

rspectives  on  Nonpoint  Source  Pollution, 
ujgs  of  a  National  Conference,  Kansas 
lO.  May  19-22,  1985.  Environmental  Pro- 
Agency,  1985.  p  447-454,  2  fig,  3  tab,  13  ref. 

tors:  •Nonpoint  pollution  sources,  'Water 
n  control,  'Water  quality  standards,  'Shell- 
ulamook  Bay,  'Oregon,  'Fisheries,  Fecal 
JS,  Water  pollution  sources,  Water  qualitv 
ment.  M        3 

ort  to  enforce  water  quality  standards  for 
lmercial  shellfishing  industry  in  Oregon's 
ok  Bay  led  to  a  federally  sponsored  208 


water  quality  study  and  then  to  the  development  of 
plans  to  reduce  nonpoint  source  pollution  inputs 
and  to  establish  criteria  under  which  the  bay 
would  be  closed  to  harvesting.  First  the  character- 
istics of  the  Tillmook  drainage  basin  are  briefly 
described  and  the  problems  and  programs  that 
preceded  the  208  efforts  summarized.  The  results 
of  the  208  research  projects  are  presented,  focusing 
on  how  the  lack  of  results  showing  straightforward 
correlations  between  shellfish  contaminations  and 
bay  pollution  levels  necessitated  further  analyses. 
Total  and  fecal  coliform  water  quality  standards 
can  indicate  sources  of  fecal  pollution  in  fresh  and 
estuarine  waters.  In  the  absence  of  better  data,  they 
are  often  used  as  indicators  of  shellfish  pollution. 
However,  a  relationship  exists  between  densities  of 
coliforms  in  shellfish-growing  waters  and  the  den- 
sities of  coliforms  in  shellfish  meats.  Shellfish  man- 
agement plans  should  investigate  these  complex 
relationships  and  use  them  to  develop  closure  crite- 
ria for  shellfish  harvesting  based  on  the  probability 
of  high  coliform  densities  in  shellfish  meats.  Fur- 
ther research  is  needed  to  establish  an  indicator 
directly  related  to  the  incidence  of  disease.  To  this 
end,  recently  proposed  EPA  bacterial  water  qual- 
ity criteria  for  fresh  and  marine  water  contact 
recreational  waters  attempt  to  establish  a  more 
direct  relationship  to  the  incidence  of  disease.  It  is 
hoped  that  the  FDA  will  investigate  and  establish 
bacterial  criteria  that  are  more  directly  related  to 
the  incidence  of  disease  for  use  in  shellfish-grow- 
ing waters.  (See  also  W88-01083)  (Lantz-PTT) 
W88-OU71 


EVALUATION  OF  NONPOINT  SOURCE  IM- 
PACTS ON  WATER  QUALITY  FROM  FOREST 
PRACTICES  IN  D3AHO:  RELATION  TO 
WATER  QUALITY  STANDARDS, 

Idaho  Div.  of  Environment,  Boise. 

For  primary  bibliographic  entry  see  Field  5C. 

W88-01172 


DLLINOIS  AGRICULTURAL  SODL  EROSION 
CONTROL  STANDARDS:  A  USEFUL  TOOL 
FOR  NONPOINT  SOURCE  POLLUTION  CON- 
TROL, 

Association  of  Illinois  Soil  and  Water  Conserva- 
tion Districts,  Springfield. 

H.  Hendrickson,  G.  Deverman,  and  J.  Pendowski. 
IN:  Perspectives  on  Nonpoint  Source  Pollution, 
Proceedings  of  a   National   Conference,   Kansas 
City,  MO.  May  19-22,  1985.  Environmental  Pro- 
tection Agency,  1985.  p  459-463,  4  fig. 

Descriptors:  'Illinois,  'Water  pollution  control, 
'Soil  erosion,  'Erosion  control,  'Nonpoint  pollu- 
tion sources,  'Water  quality  control,  Water  quality 
management,  Agriculture,  Costs,  Water  quality. 

Illinois'  primary  nonpoint  source  pollutant  is  sedi- 
ment from  agricultural  land.  The  Illinois  Water 
Quality  Management  plan  estimated  costs  of  sedi- 
ment pollution.  The  legislature  and  subsequently 
all  98  soil  and  water  conservation  districts  adopted 
a  soil  erosion  and  sediment  control  program  with 
the  following  provisions:  (1)  progressive  standards 
aimed  at  reducing  agricultural  erosion  to  'tolerable' 
soil  loss  levels  by  the  year  2000;  (2)  a  complaint 
program  tied  to  the  standards;  (3)  a  cost  share 
program  tied  to  complaints.  State  priority  areas, 
especially  lake  watersheds,  are  addressed  through 
a  cooperative  selection  process  and  watershed 
work  plans.  Water  quality  goals  are  incorporated 
in  watershed  work  plans.  This  approach  has  pro- 
vided a  balance  between  both  State  mandated  soil 
conservation  and  water  quality  conservation  goals. 
Examples  are  presented  of  this  approach.  (See  also 
W88-O1083)  (Author's  abstract) 
W88-OU73 


GROUND  WATER  QUALITY  STANDARDS, 

Nebraska  State  Dept.  of  Environmental  Control, 
Lincoln. 
U.  G.  Hutton. 

IN:  Perspectives  on  Nonpoint  Source  Pollution, 
Proceedings  of  a  National  Conference,  Kansas 
City,  MO.  May  19-22,  1985.  Environmental  Pro- 
tection Agency,  1985.  p  464-465. 


Water  Quality  Control— Group  5G 

Descriptors:  'Groundwater  quality,  'Water  qual- 
ity standards,  'Nebraska,  Groundwater  pollution, 
Drinking  water,  Water  supply. 

Contaminated  groundwater  is  difficult,  if  not  im- 
possible to  restore.  Water  quality  standards  do  not 
protect  this  resource,  but  they  should  serve  as  the 
basis  for  a  program  preventing  contamination.  In 
Nebraska,  where  groundwater  use  as  a  drinking 
water  supply  is  even  higher  than  the  national  aver- 
age, standards  and  regulations  are  being  revised  to 
support  each  other  as  part  of  a  more  comprehen- 
sive water  protection  program.  New  standards  are 
being  written,  where  needed,  under  a  Standards 
implementation  strategy  that  identified  existing 
gaps  in  data  needed  to  draw  up  better  standards. 
(See  also  W88-01083) 
W88-01174 


MANAGEMENT  PRACTICES  TO  REDUCE 
FARM  CHEMICAL  LOSSES  WITH  AGRICUL- 
TURAL DRAINAGE, 

Iowa  State  Univ.,  Ames.   Dept.   of  Agricultural 
Engineering. 
J.  L.  Baker. 

IN:  Perspectives  on  Nonpoint  Source  Pollution, 
Proceedings  of  a  National  Conference,  Kansas 
City,  MO.  May  19-22,  1985.  Environmental  Pro- 
tection Agency,    1985.  p  467-470,   1   tab,    19  ref. 

Descriptors:  'Nonpoint  pollution  sources,  'Water 
pollution  control,  'Water  quality  management, 
'Agricultural  runoff,  Pesticides,  Nutrients,  Ni- 
trates, Nitrogen,  Classification,  Chemicals,  Agri- 
cultural watersheds,  Conservation,  Monitoring, 
Water  quality  control. 

Field  losses  of  nutrients  and  pesticides  with  surface 
runoff  represent  concerns  for  the  quality  of  receiv- 
ing water  with  respect  to  aquatic  life  and  human 
consumption.  Movement  of  nitrate-nitrogen  and 
possibly  pesticides  through  the  soil  profile  with 
excess  precipitation  can  affect  the  quality  of 
groundwater  through  deep  percolation  or  surface 
water  resources  through  shallow  subsurface  drain- 
age. The  fate  of  a  soil-applied  chemicals  relative  to 
these  modes  of  loss  is  highly  dependent  on  the 
chemical's  persistence  and  interaction  or  absorp- 
tion to  the  soil.  Chemicals  are  classified  as  to  major 
mode  of  loss  (sediment,  surface  runoff  water,  or 
subsurface  drainage)  and  reasonable  management 
practices  will  be  considered  to  control  losses  for 
each  class.  Conservation  tillage;  timing  and  meth- 
ods of  chemical  application;  chemical,  formulation, 
and  additive  choices;  and  monitoring  to  reduce 
chemical  application  are  discussed.  (See  also  W88- 
01083) 
W88-01175 


INTERACTION  OF  BIOLOGICAL  AND  HY- 
DROLOGICAL  PHENOMENA  THAT  MEDI- 
ATE THE  QUALITIES  OF  WATER  DRAINING 
NATIVE  TALLGRASS  PRAIRIE  ON  THE 
KONZA  PRAIRIE  RESEARCH  NATURAL 
AREA, 

Savannah  River  Ecology  Lab.,  Aiken,  SC. 
For  primary  bibliographic  entry  see  Field  5B. 
W88-01177 


GREAT    LAKES    POLLUTION    FROM    LAND 

use  AcnvrnEs, 

Soil  Conservation  Society  of  America,  Ankenny, 

For  primary  bibliographic  entry  see  Field  4C 
W88-01179 


IRRIGATION  RETURN  FLOWS  AND  SALINI- 
TY PROBLEMS  IN  THE  COLORADO  RIVER 
BASIN, 

World  Resources  Inst.,  Washington,  DC 
M.  T.  El-Ashry. 

IN:  Perspectives  on  Nonpoint  Source  Pollution, 
Proceedings  of  a  National  Conference,  Kansas 
City,  MO.  May  19-22,  1985.  Environmental  Pro- 
tection Agency,  1985.  p  495-496. 

Descriptors:  'Irrigation,  'Salinity,  'Agricultural 
runoff,  'Colorado  River  basin,  'Nonpoint  pollu- 
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Field  5— WATER  QUALITY  MANAGEMENT  AND  PROTECTION 


Group  5G— Water  Quality  Control 

tion  sources,  'Water  quality  control,  Economic 
aspects,  Salts,  Water  costs,  Water  law,  Costs. 

Soil  and  water  salinity  occur  in  arid  regions  wher- 
ever irrigation  is  practiced.  In  the  United  States,  an 
estimated  20%  of  all  irrigated  land,  about  4  million 
ha  (10  million  acres),  suffer  from  salt-caused  yield 
reductions.  Though  less  serious  than  pollution 
from  heavy  metals  or  toxic  organic  compounds, 
salinity  constitutes  the  most  serious  water  quality 
problem  in  the  western  United  States.  Land  degra- 
dation and  reduced  agricultural  productivity  are 
some  of  the  likely  downstream  effects  of  high  salt 
content  in  irrigation  water.  Over  irrigation  is  due 
to:  (1)  pricing  of  water  below  its  scarcity  value, 
which  encourages  inefficient  water  use;  (2)  poor 
conditions  of  irrigation  infrastructure,  that  lead  to 
losses  through  seepage  before  the  water  reaches 
the  crops;  (3)  irrigator's  lack  of  knowledge  of 
water  requirements;  and  (4)  inappropriate  water 
policies  or  provisions  in  water  laws  that  serve  to 
discourage  conservation.  Water  laws  in  most  States 
in  the  West  discourage  water  conservation,  and  in 
many  areas  irrigators  have  little  incentive  to  con- 
serve because  they  cannot  apply  the  saved  water 
to  new  land.  Rate  structures  can  be  adjusted  to 
make  water  quantities  exceeding  efficient  irrigation 
needs  more  costly.  Such  rate  structures  can  use 
existing  or  other  appropriate  base  rates  for  efficient 
irrigation,  and  excess  funds  can  be  invested  in  on- 
farm  management  measures  on  a  project  or  a  dis- 
trict scale.  (Lantz-PTT)  (See  also  W88-01083) 
W88-01180 


USING  IN-STREAM  MONITORING  STATIONS 
TO  EVALUATE  POLLUTION  FROM  URBAN 
RUNOFF, 

South  Dakota  School  of  Mines  and  Technology, 

Rapid  City.  Dept.  of  Civil  Engineering. 

For  primary  bibliographic  entry  see  Field  7B. 

W88-01183 


CONSERVATION  SERVICE  FIELD  OFFICE 
PROGRAM  DELIVERY  BY  HYDROLOGIC 
AREAS, 

Soil  Conservation  Service,  Champaign,  IL. 
For  primary  bibliographic  entry  see  Field  3F. 
W88-01184 


Service,  Springfield,  VA.  22161.  Technical  Report 
E-87-2,  March  1987.  Final  Report.  61  p,  25  fig,  3 
tab,  25  ref,  2  append. 

Descriptors:  'Water  quality  control,  "Selective 
withdrawal,  'Point  sinks,  'Mathematical  studies, 
•Reservoirs,  Stratification,  Stratified  flow,  Geo- 
metric analysis. 

Many  significant  studies  over  the  past  35  years 
have  combined  to  produce  the  present  level  of 
understanding  of  withdrawal  processes.  Analytical 
and  empirical  relationships  have  been  developed 
and  examined  for  many  different  density,  flow,  and 
geometric  configurations.  Analytical  work  has  fo- 
cused on  withdrawal  from  two-layer  or  linearly 
stratified   reservoirs.    In   particular,   sidewall   and 
bottom  point-sink  with-drawal  are  two  geometries 
that  have  been  extensively  investigated.  The  de- 
scriptions developed  by  most  investigators  were 
expressions  that  reduced  to  the  densimetric  Froude 
number.  It  is  troublesome,  however,  that  the  criti- 
cal Froude  numbers  in  these  mathematical  descrip- 
tions at  similar  flow  conditions  vary  so  greatly.  In 
an  effort  to  reduce  the  variance  in  these  expres- 
sions, the  concepts  of  'withdrawal  angle'  and  sym- 
metry were  used  to  incorporate  the  effects  of  later- 
al geometry  or  topography  into  the  critical  Froude 
number  description.  The  development  of  this  rela- 
tionship greatly  simplifies  the  array  of  coefficients 
that  is  reported  in  the  literature  for  various  outlet 
configurations  and  patterns  of  density  stratifica- 
tion. The  relationship  was  developed  through  ana- 
lytical evaluation  of  existing  expressions  and  subse- 
quent  laboratory   experimental    verification.   Ob- 
served prototype  conditions,  comparing  favorably 
with  predictions  made  with  this  technique,  further 
verified  its  credibility.  In  the  development  of  this 
more  generalized  description  of  withdrawal,  the 
effects  of  arbitrary  boundary  interference  were 
explicitly  included.  For  linear  stratification,  the 
developed  relationship  is  descriptive  of  intermedi- 
ate withdrawal  and  withdrawal  with  arbitrary  in- 
terference and  reduces  to  the  analytical  description 
of  bottom  or  surface  withdrawal.  Results  of  experi- 
ments verified  the  applicability  of  this  relationship 
for  all  three  potential  withdrawal  conditions  (i.e., 
intermediate,  surface  or  bottom,  and  arbitrary  in- 
terference). (Author's  abstract) 
W88-01191 


AGRICULTURAL  LAND  IMPROVEMENT 
AND  WATER  QUALITY  IN  SOUTH  CENTRAL 
MINNESOTA, 

Mankato  State  Univ.,  MN.   Dept.  of  Biological 
Sciences. 
H.  W.  Quade. 

IN:  Perspectives  on  Nonpoint  Source  Pollution, 
Proceedings  of  a  National  Conference,  Kansas 
City,  MO.  May  19-22,  1985.  Environmental  Pro- 
tection Agency,  1985.  p  508-514,  1  fig,  6  tab,  33  ref. 

Descriptors:  'Agricultural  conservation,  'Land 
use,  'Water  quality,  'Minnesota,  Wetlands,  Geo- 
morphology,  Agricultural  runoff,  Drainage,  Legis- 
lation, Public  participation,  Legal  aspects. 

Over  the  past  two  decades  south  central  Minnesota 
has  seen  a  classic  confrontation  between  agricul- 
tural and  wetlands  interests,  characterized  by  po- 
larization and  single-issue  stances.  A  third  issue 
proposed  is  water  quality;  it  is  suggested  that  water 
quality  could  bring  agricultural  and  wetlands  inter- 
ests together  with  a  common  purpose,  land  and 
water  improvement.  Geomorphic  and  water  qual- 
ity studies  on  agricultural  drainage  systems  in 
south  central  Minnesota  demonstrate  a  potential 
for  moving  in  this  direction.  In  fact,  legal  and 
legislative  imperatives  require  that  water  quality  be 
included  as  a  parameter.  Water  quality  can  and 
should  be  the  common  denominator  for  all  inter- 
ests involved.  (See  also  W88-01083)  (Lantz-PTT) 
W88-01185 


IMPROVED    DESCRIPTION   OF   SELECTIVE 
WITHDRAWAL  THROUGH  POINT  SINKS, 

Army   Engineer  Waterways   Experiment  Station, 

Vicksburg,  MS.  Hydraulics  Lab. 

D  R  Smith,  S  C.  Wilhelms,  J.  P.  Holland,  M.  S. 

Dortch,  and  J.  E.  Davis. 

Available  from  the  National  Technical  Information 


Colorado  State  Univ  ,  Fort  Collins.  Dept    ,!  Ci 

Engineering. 

B.  Loftis,  J.  W.  Labadie,  and  D.  G.  Fontane. 

IN:  International  Symposium  on  Hydrometeoi 

logy,  June  13-17,  1982,  Denver,  Colorado.  Ame 

can  Water  Resources  Association,  1983.  p  277-21 

3  fig,  5  ref. 

Descriptors:  'Hydrometeorology,  'Lakes,  'Wa 
management,  'Water  quantity,  'Model  studi 
•Reservoir  operation,  'Water  quality,  'Optimi 
tion,  Computer  models,  Case  studies,  Simulati 
analysis. 

A  computer  modeling  procedure  for  determini 
optimal  operating  strategies  in  a  system  of  lal 
subject  to  quality  and  quantity  constraints  is  p 
sented.  Several  types  of  objectives  can  be  com 
ered  in  the  general  strategy  with  the  one  selec 
for  this  study  being  to  minimize  adverse  wa 
quality  impacts.  Integrated  operation  of  lake* 
volves  an  interplay  between  port  selection  in  mi 
level  intake  structures,  water  quality  parameti 
operational  time  increments,  the  number  and  ty 
of  projects  in  a  system,  and  project  purposes.  1 
complex  lake  operation  problem  can  be  dec< 
posed  into  more  limited  subproblems,  with  it< 
tive  strategies  used  to  achieve  an  overall  soluti 
An  optimization  phase  is  used  to  suggest  possi 
operation  strategies  followed  by  a  simulation  pi 
which  evaluates  each  alternate  suggested  by 
optimization  phase.  A  case  study  illustrates 
complexity  of  lake  operation  and  the  applicabi 
of  the  solution  procedure.  (See  also  W88-012 
(Author's  abstract) 
W88-01246 


TECHNIQUES  FOR  INDUSTRIAL  POLLU- 
TION PREVENTION:  A  COMPENDIUM  FOR 
HAZARDOUS  AND  NONHAZARDOUS 
WASTE  MINIMIZATION, 

North   Carolina   State  Univ.,   Raleigh.   Dept.   of 

Chemical  Engineering. 

M.  R.  Overcash. 

Lewis  Publishers,  Inc.,  Chelsea,  MI.  1986.  203  p. 

Descriptors:  'Hazardous  materials,  'Waste  dispos- 
al, 'Wastewater  treatment,  'Water  pollution  con- 
trol, 'Water  pollution  prevention,  'Industrial 
wastes,  'Waste  management,  Waste  recovery, 
Wastewater  disposal,  Chemical  treatment,  Recy- 
cling, Electroplating,  Air  pollution,  Pulp  wastes, 
Food-processing  wastes,  Textile  mill  wastes. 

This  book  is  a  compendium  of  successful  waste 
elimination  schemes  which  are  applicable  to  a  vari- 
ety of  disciplines.  It  allows  quick  access  to  a  large 
number  of  modifications  for  waste  reduction  that 
can  assist  in  minimizing  hazardous  and  nonhazar- 
dous  wastes.  Section  1  reviews  waste  minimization 
technology.  Sections  2  through  4  are  translations 
of  the  foreward,  prefatory  note  and  introduction  of 
the  French  report,  'Clean  Technologies  of  French 
Industry'  followed  by  a  glossary  of  some  terms  in 
Section  5.  Section  6  discusses  economic  calcula- 
tions in  relation  to  United  States  and  French  ex- 
change rates.  Section  7  examines  industrial  pollu- 
tion prevention  in  the  agriculture  and  food  indus- 
tries, construction  materials  industry,  chemical 
manufacturing  industry,  metallurgy  industry,  sur- 
face treatment  industry,  textile  industry,  tanneries 
industry,  and  the  wood  products  industry.  (Geiger- 
PTT) 
W88-OI197 

DYNAMIC  OPTIMAL  LAKE  REGULATION 
FOR  QUANTITY  AND  QUALITY  OBJEC- 
TIVES, 


'  FD 


APPLICATION  OF  STATISTICAL  LOW 
ANALYSIS  AS  A  BASIS  FOR  WATER  QU 
ITY  PLANNING, 

Hanover  Univ.  (Germany,  F.R.).  Inst,  fuer  Was 

wirtschaft,  Hydrologie  und  Landwirtschaftlic 

Wasserbau. 

For  primary  bibliographic  entry  see  Field  2A. 

W88-01249 

DETOXICATION  OF  HAZARDOUS  WASTE 

For  primary  bibliographic  entry  see  Field 
W88-01297 

HAZARDOUS  WASTE  DETOXICATION 
CONTRACT  WASTE  MANAGEMENT  FAC 
TIES, 

IT  Enviroscience,  Concord,  CA. 

For  primary  bibliographic   entry  see  Field 

W88-01298 

CHEMICAL  PROCESSES  IN  THE  INCD> 
ATION  OF  HAZARDOUS  MATERIALS, 

National  Bureau  of  Standards  (NML),  Wasl 

ton,  DC.  Chemical  Kinetics  Div. 

For  primary  bibliographic   entry  see   Field 

W88-01299 


COMBUSTION        CHARACTERISTICS 
CHLORINATED  HYDROCARBONS, 

Massachusetts  Inst,  of  Tech.,  Cambridge.  Dej 

Chemical  Engineering. 

For  primary  bibliographic   entry  see  Field 

W88-01300 

USING  SOLIDIFICATION  AS  A  WASTE 
TOXICATION  PROCESS, 

Weston  (Roy  F.),  Inc.,  Woburn,  MA. 

For   primary   bibliographic   entry   see   Field 

W88-01302 

FEDERAL  POLYCHLORINATED  BIPHE 
REGULATIONS, 

Environmental  Protection  Agency,  Washw 
DC.  Office  of  Pesticides  and  Toxic  Substi 
For  primary  bibliographic  entry  see  Field  6E. 
W88-01303 


82 


SATMENT  AND  DESTRUCTION  OF  POLY- 
LORINATED  BIPHENYLS  AND  POLY- 
LORINATED  BIPHENYL-CONTAMINAT- 
MATER1ALS, 

irx  Waste  Technologies  Corp.,  Cincinnati,  OH. 
primary   bibliographic   entry   see  Field   5D 
1-01304 


ineration  of  chemical  wastes 
1taining  polychlorinated  bi- 
snyls:  assessment  of  tests  con- 
ted  at  rollins  environmental 
vices,  deer  park,  texas,  and 
bgy  systems  company,  el  dorado 
:ansas,  ~«~, 

[ht  State  Univ.,  Dayton,  OH.  Brehm  Lab. 
primary  bibliographic  entry  see  Field  5D 
-01305 


EVIATE    DISPOSAL    OF    POLYCHLORI- 
ED  BD7HENYLS, 

J  Military  Coll.  of  Canada,  Kingston  (Ontar- 

)ept  of  Civil  Engineering. 

primary  bibliographic   entry  see  Field   5D. 

01306 


MICAL  DESTRUCTION  OF  POLYCHLO- 
kTED    BffHENYLS    IN   TRANSFORMER 

ral  Electric  Co.,  Schenectady,  NY.  Research 

)evelopment  Center. 

primary  bibliographic  entry  see  Field   5D 
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WATER  QUALITY  MANAGEMENT  AND  PROTECTION— Field  5 

Water  Quality  Control— Group  5G 


FOR 


IT-ACnVATED  REDUCTION  of  chemi- 
I  FOR  DESTRUCTION  OF  POLYCHLORI- 
O)  BffHENYLS  IN  ODL  AND  SOIL, 

tk  Research  Corp.,  Alexandria,  VA. 
jrimary   bibliographic   entry   see  Field   5D 
)1308 


LYZED  WET  OXIDATION  OF  HAZARD- 

(VASTES, 

viroscience.  Inc.,  Knoxville,  TN. 

irimary  bibliographic  entry  see  Field   5D 

H309 


CTED  LEGAL  ASPECTS  OF  A  DIOXIN 
•XICATION  PROJECT, 

i  Research,  Inc.,  Palo  Alto,  CA. 
imary  bibliographic  entry  see  Field  6E. 


ESS  FOR  DESTROYING  TETRACHLOR- 
ENZO-P-DIOXTN    IN    A    HAZARDOUS 

E, 

viroscience,  Inc.,  Knoxville,  TN. 

nmary  bibliographic  entry  see  Field   5D. 


JONMENTAL  HEALTH  AND  SAFETY 
rDERATIONS  FOR  A  DIOXIN  DETOXI- 
>N  PROCESS, 

Research,  Inc.,  Palo  Alto,  CA. 
rnnary  bibliographic   entry   see   Field   5D. 
1314 


RTUNITTES   FOR   DEVELOPMENT   OF 

iitii^KECATION  PROCESSES 

UGH  GENETIC  ENGINEERING, 

Univ.  at  Urbana-Champaign.  Inst,  for  Envi- 

ltal  Studies. 

jimary  bibliographic  entry  see  Field   5D. 


JTUL  ROLE  OF  GENETICALLY  ENGI- 
EDMICROORGANISMS  TO  DEGRADE 
CHLORINATED  HYDROCARBONS, 

:  Columbus  Labs.,  OH. 

unary  bibliographic   entry   see   Field   5D. 


MICROBIOLOGICAL       SEPARATION 
TRACE-ORGANICS  REMOVAL, 

Illinois  Univ.  at  Urbana-Champaign.  Dept.  of  Civil 
Engmeering. 

WM-SmT^  bibIiographic  entrv  see  Fie'd  5D. 


vSKEE&f*  WORKSHOP  ON  RESER- 

Army  Engineer  Waterways  Experiment  Station, 
Vicksburg,  MS.  Hydraulics  Lab. 
Available  from  the  National  Technical  Information 
Service,    Springfield,    VA.    22161.    Miscellaneous 
Paper  E-87-3,  July  1987.  Final  Report.  168  p. 

Descriptors:  'Reservoir  operation,  *Reservoir  re- 
leases, 'Hydraulic  design,  'Water  quality  control, 
Tailwater,  Hydraulic  structures,  Reservoirs. 

During  28-30  October  1986,  a  workshop  on  reser- 
voir releases  was  conducted  in  Atlanta,  Georgia 
The  objective  of  the  workshop  was  to  provide  a 
forum  for  the  exchange  of  information  related  to 
reservoir  release  water  quality  problems,  potential 
solution  techniques,  and  evaluation  or  predictive 
techniques.  Papers  were  solicited  from  across  the 
Corps  of  Engineers  (CE),  the  Bureau  of  Reclama- 
tion, and  the  Tennessee  Valley  Authority  on  reser- 
voir releases  and  enhancement/improvement  tech- 
niques. Twenty-seven  papers  were  presented  in 
five  categories:  (1)  Water  quality  policy;  (2)  meas- 
urement, evaluation,  and  prediction  techniques-  (3) 
operational  and  tailwater  techniques;  (4)  in-struc- 
ture  techniques;  and  (5)  in-reservoir  techniques. 
Generalized  and  specific  case  studies  were  topics 
m  each  category.  (See  W88-01320  thru  W88-01343) 
(Author's  abstract) 
W88-01319 


TVA  RESERVOHt  RELEASE  IMPROVE- 
MENTS: AN  OVERVD3W, 

Tennessee  Valley  Authority,  Knoxville.  Div.  of 
Air  and  Water  Resources. 
B.  W.  Brown. 

IN:  Proceedings:  CE  Workshop  on  Reservoir  Re- 
leases. Miscellaneous  Paper  E-87-43,  July  1987 
Final  Report,  p  15-18. 

Descriptors:  'Tennessee  Valley  Authority,  'Reser- 
voir releases,  'Water  quality  control,  'Reservoir 
operation,  Dissolved  oxygen,  Streamflow,  Fisher- 
ies. 

Tennessee  Valley  Authority  (TVA)  efforts  to  im- 
prove the  quality  of  reservoir  releases  from  major 
dams  in  the  Tennessee  Valley  involve  improve- 
ment of  dissolved  oxygen  levels  in  reservoir  re- 
leases and  steps  to  provide  a  minimum  stream  flow 
below  TVA  dams.  These  and  other  efforts  are  not 
to  be  understood  in  isolation  but  as  part  of  a  total 
concern  for  water  quality  in  the  region.  Without  a 
commitment  to  total  water  quality,  such  techno- 
logical fixes  would  simply  be  stopgap  measures, 
doomed   to  be  overwhelmed  eventually  by  the 
pressures  of  industrial  expansion  and  population 
growth.  Obviously,  improving  oxygen  content  of 
water  below  TVA  dams  and  guaranteeing  a  mini- 
mum flow  in  the  stream  provide  fishery  benefits. 
Fish  and  the  aquatic  organisms  on  which  they  feed 
need  oxygen  and  minimum  amounts  of  flowing 
water  in  order  to  thrive.  Not  only  do  the  fish  have 
better  quality  water  in  which  to  live,  but  insects 
and  other  aquatic  life  important   to   fish   thrive 
better  under  such  conditions.  There  is  a  broader 
range  of  considerations  than  fishery  development, 
however,  behind  these  efforts  at  reservoir  release 
improvement.  Just  about  everyone  in  the  Tennes- 
see Valley  region  -  all  7  million  people  -  have  a 
stake  in  water  quality  improvement  and  protection 
in  one  sense  or  another.  The  economic  well-being 
of  the  region  is  wrapped  up  in  the  health  of  its 
water  resources.  An  abundance  of  water  has  long 
been  a  major  selling  point  for  the  Tennessee  Valley 
when  industrial  recruiters  go  looking  for  prospects 
(See  also  W88-01319)  (Lantz-PTT) 
W88-01321 


STATUS  OF  THE  WATER  QUALITY  CON- 
TROL MISSION  IN  ORD  AND  NEEDS  FOR 
RESEARCH  SUPPORT, 


Army  Engineer  Div.  Ohio  River,  Cincinnati. 
M.  Anthony. 

IN:  Proceedings:  CE  Workshop  on  Reservoir  Re- 
leases. Miscellaneous  Paper  E-87-43,  July  1987 
Final  Report,  p  19-21. 

Descriptors:  'Water  quality  control,  'Ohio  River 
basin,  'Research  priorities,  'Reservoir  operation 
'Water  quality  control,  Water  quality,  Databases, 
Reservoir  releases. 

Water   quality   control    is   a   significant,    integral 
aspect  of  the  water  control  mission  in  the  Corps  of 
Engineers  Ohio  River  Division  (ORD).  The  loca- 
tion and  resources  of  this  basin  resulted  in  early 
extensive  development  and  subsequent  major  prob- 
lems with  polluted  streams.  The  Corps  of  Engi- 
neers was  involved  in  two  major  studies  of  pollu- 
tion in  this  basin  (1920's  and  1930's)  prior  to  any 
reservoir  construction  in  the  basin.   While  flood 
control  was  the  primary  focus  of  the  1938  Flood 
Control  Act  which  authorized  construction  of  a 
large  reservoir  system  in  this  basin,  water  pollution 
control  was  also  cited  as  a  major  benefit.  Subse- 
quent authorization  of  specific  projects  have  estab- 
lished  water  quality  control  storage  as  well   as 
storage  for  low-flow  augmentation.  A  major  im- 
provement in  water  quality  control  resulted  from 
incorporating  selective  withdrawal   capability  at 
storage  projects  constructed  during  the  last  20 
years.  This  feature  allows  ORD  to  more  closely 
comply  with  stream  standards  than   at  projects 
with  only  a  capability  for  bottom  releases.  While 
districts  were  collecting  at  least  some  water  quality 
date  for  reservoir  regulation  guidance  during  the 
1960s,  an  intensive  effort  was  initiated  in  1967   A 
long-range   plan   was   carefully   developed   along 
with  specific  objectives  and  priorities  and  an  orga- 
nized data  collection  effort  began.  The  basic  strate- 
gy was  to  acquire  an  adequate  data  base  at  all 
projects,  employ  interpretative  techniques  abetted 
by  an  understanding  of  hydrodynamics  and  hydro- 
meteorological  conditions  in  order  to  anticipate 
and  respond  to  the  quality  of  storage  when  sched- 
uling reservoir  releases.  The  success  of  this  strate- 
gy along  with  very  careful  coordination  with  state 
agencies  has  allowed  the  ORD  to  avoid  controver- 
sy, litigation  and  crash  mitigation  efforts.  At  the 
present  time,  are  attempting  to  further  refine  all  of 
the  procedures  associated  with  water  quality  con- 
trol. With  current  access  to  a  multitude  of  more 
precise     and     eloquent     procedures     developed 
through  the  Environmental  Water  Quality  Oper- 
ations Study  Research  Programs,  many  of  which 
have  already  been  integrated  into  the  program. 
However,  further  integration  or  utilization  of  this 
improved  technology  is  proving  difficult  because 
of  the  limited  size  of  district  staffs  and  the  level  of 
difficulty  posed  by  the  complexity  and  sophistica- 
tion of  some  of  the  latest  computerized  analytical 
techniques.  (See  also  W88-01319)  (Lantz-PTT) 
W88-01322  ' 


WESTEX  REVISITED:  PREDICTED  VERSUS 
OBSERVED  RESERVOIR  TURBIDITY, 

Army  Engineer  District,  Portland,  OR. 
D.  W.  Larson,  and  J.  D.  Graham. 
IN:  Proceedings:  CE  Workshop  on  Reservoir  Re- 
leases.  Miscellaneous  Paper  E-87-43,  July   1987 
Final  Report,  p  23-28,  5  fig,  2  tab,  14  ref. 

Descriptors:  'WESTEX,  'Turbidity,  'Reservoirs, 
•Water  quality,  'Rogue  River  basin,  'Reservoir 
operation,  'Oregon,  Simulation  analysis,  Mathe- 
matical models,  Mathematical  studies. 

Reservoir  turbidity  was  simulated  with  a  mathe- 
matical model  called  WESTEX  during  preim- 
poundment  water  quality  studies  of  the  Rogue 
River  Basin  in  southwestern  Oregon.  The  main 
objective  of  this  simulation  was  to  predict  the 
turbidity  of  reservoir  release  flows  for  a  variety  of 
operating  schemes  and  watershed  hydrological 
conditions.  A  comparison  between  observed  data 
after  the  project  became  operational  with  simulat- 
ed data  shows  that  the  WESTEX  predictions  had 
been  very  high  and,  hence,  that  the  reservoir's 

wccTc£0tential  had  been  6reat'y  overestimated. 
WESTEX's  unreliability  raises  questions  about  the 
value  of  turbidity  assessments  which  depend  solely 
on  mathematical  modeling.  Suggestions  are  offered 
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as  to  how  studies  to  determine  turbidity  potential 
might  be  made  more  reliable  and  effective.  (See 
also  W88-01319)  (Author's  abstract) 
W88-01323 
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WATER  QUALITY  MODELING  OF  REGULAT- 
ED STREAMS,  „     . 
Army  Engineer  Waterways  Experiment  Station, 
Vicksburg,  MS. 

M.  S.  Dortch,  J.  L.  Martin,  M.  J.  Zimmerman,  and 
D.  E.  Hamlin. 

IN-  Proceedings:  CE  Workshop  on  Reservoir  Re- 
leases. Miscellaneous  Paper  E-87-43,  July  1987. 
Final  Report,  p  29-34,  3  fig,  10  ref. 

Descriptors:  'Water  quality,  'Model  studies,  'Res- 
ervoir operation,  'Stream  pollution,  Stream  regu- 
lation, Mathematical  models,  Water  analysis, 
STEADY,  QUAL-II,  CE-QUAL-REV1,  Reser- 
voir releases,  Tailwater. 

Environmental   consequences   of  construction   of 
new  water  resource  projects  or  changes  in  oper- 
ations of  existing  projects  must  be  addressed.  A 
variety  of  tools  developed  during  the  Environmen- 
tal   and    Water    Quality    Operational     STudies 
(EWQOS)  program  may  be  used  to  assess  impacts 
of  regulation  on  stream  water  quality.  These  tech- 
niques  range   from  simple  analytical   models   to 
more  sophisticated  unsteady  flow  water  quality 
models.  Model  applications  have  been  made  to  a 
number  of  systems  in  order  to  address  riverine 
management  issues.  Several  of  these  applications 
are  discussed  to  provide  an  overview  of  tools 
available  and  their  possible  uses.  No  single  method 
is   appropriate   for   addressing   all   water   quality 
issues  in  regulated  streams.  Differences  in  stream 
environments  and  management  issues  require  that  a 
variety  of  tools  be  available  for  assessing  existing 
or  predicting  future  impacts  of  reservoir  releases 
and  stream  regulation.  The  various  stream  water 
quality  models  discussed  here  have  provided  an 
effective  means  of  addressing  reservoir  tailwater 
and  stream  water  quality  issues.  Each  particular 
model  presented  (STEADY,  QUAL-II,  and  CE- 
QUAL-REV1)  has  its  own  merits  and  limitations 
and  should  be  selected  based  on  the  specific  needs 
of  an  application.  Additional  research  is  presently 
underway  to  better  identify  and  describe  factors 
influencing  the  quality  of  reservoir  tailwaters.  An 
additional  tool  under  development  is  the  system 
for  Management  and  Analysis  of  Tailwater  Qual- 
ity, which  will  provide  a  user-friendly  method  of 
estimating,  with  limited  input  data  requirements, 
effects  of  reservoir  releases  on  downstream  water 
quality.  The  need  for  such  information  and  tech- 
niques to  aid  in  understanding  and  managing  our 
reservoir  tailwaters  and  regulated  streams  becomes 
increasingly  important  as  attempts  are  made  to 
increase  benefits  obtained  from  these  projects.  (See 
also  W88-01319)  (Lantz-PTT) 
W88-01324 

EFFECTS  OF  AERATION  AND  MINIMUM 
FLOW  ON  THE  BIOTA  AND  FISHERY  OF 
NORRIS  TAILWATER, 

Tennessee  Valley  Authority,  Knoxville. 
D.  M.  Hill,  and  W.  M.  Seawell. 
IN:  Proceedings:  CE  Workshop  on  Reservoir  Re- 
leases.  Miscellaneous  Paper  E-87-43,  July   1987. 
Final  Report,  p  35-40,  7  fig,  3  tab,  8  ref. 

Descriptors:  'Reservoir  operation,  'Aeration, 
•Biota,  'Norris  Reservoir,  'Water  quality  control, 
Tailwater,  Dissolved  oxygen,  Flow  profiles,  Fish- 
eries. 

Seasonal  aeration  of  the  releases  from  Norris  Res- 
ervoir beginning  in  1981  and  an  increased  mini- 
mum flow  of  5.7  cu  m/sec  (200  cu  ft/sec)  dramati- 
cally improved  dissolved  oxygen  and  flow  condi- 
tions in  the  22.5  km  (14  mi)  reaching  of  the  tail- 
water.  With  these  improvements  some  beneficial 
changes  in  the  tailwater  biota  have  also  occurred. 
Invcrtebrat  j  which  are  more  sensitive  to  environ- 
mental perturbations  and  desirable  as  fish  food 
(caddisffies,  mayflies,  stoneflies,  crayfish  and  snails) 
began  to  occur  more  frequently  throughout  the 
tailwater  beginning  in  1985.  The  delayed  and  in- 
complete recovery  may  be  a  result  of  DO  levels 
which  are  still  below  threshold  levels  for  survival 


and  reproduction  of  some  sensitive  benthic  species, 
the  scarcity  of  available  colonizers,  or  a  longer 
than  expected  time  required  for  full  recovery. 
Fishing  pressure,  catch  rate,  and  total  annual  har- 
vests, increased  significantly  during  aeration  and 
following  increased  minimum  flow  in  the  tailwater. 
These  increases  are  believed  to  be  due  to  an  in- 
creased public  awareness  off  efforts  to  improve  the 
fishery;  improved  DO  during  critical  periods  of 
the  year;  more  stable,  esthetically  pleasing  flow 
conditions;  increased  trout  stocking;  and  improved 
access  around  the  weir.  (See  also  W88-01319) 
(Lantz-PTT) 
W88-01325 

LAKE  GREESON  AND  LITTLE  MISSOURI 
RD7ER  MODELING  STUDIES, 

Army  Engineer  Waterways  Experiment  Station, 
Vicksburg,  MS. 

D.  R.  Johnson.  . 

IN-  Proceedings:  CE  Workshop  on  Reservoir  Re- 
leases. Miscellaneous  Paper  E-87-43,  July  1987. 
Final  Report,  p  51-56,  8  fig,  1  tab,  6  ref. 

Descriptors:  'Lake  Greeson,  'Missouri  River, 
•Model  studies,  'Arkansas,  'Reservoir  operation, 
'Water  quality  control,  Hydraulic  models,  Model 
studies,  Hydraulic  properties,  Weirs,  Hydraulic 
structures,  Mathematical  studies,  Mathematical 
models. 

Lake  Greeson,  Arkansas,  was  modeled  with  the 
numerical  model  CE-QUAL-R1.  The  modeling 
study  evaluated  the  merit  of  attaching  steel  plates 
to  the  trash  racks  in  order  to  create  a  skimmer 
weir.  The  plan  was  considered  as  part  of  the 
Arkansas  Lakes  Interim  Study  as  a  means  to  in- 
crease from  Narrows  Dam.  The  numerical  model, 
CE-QUAL-RIV1  was  then  used  to  evaluate  the 
effects  of  warmer  releases  upon  the  water  quality 
of  the  Little  Missouri  River.  The  results  of  the 
modeling  studies  were  favorable,  indicating  likely 
success  of  the  plating  proposal  to  improve  water 
quality  in  the  Little  Missouri  River.  The  major 
difficulty  in  using  both  models  was  obtaining  all 
the  necessary  data  to  accurately  run  the  models. 
BOth  studies  were  conducted  using  existing  data, 
which  were  at  times  outdated  or  incomplete.  These 
are  constraints  that  most  Districts  must  occasional- 
ly handle.  The  favorable  results  of  the  studies 
indicate  no  major  impacts  to  the  reservoir  as  a 
result  of  plating  the  trash  racks  and  that  the  water 
quality  in  the  Little  Missouri  River  would  be  meas- 
urably improved.  (See  also  W88-01319)  (Lantz- 
PTT) 
W88-01327 


HOWARD  A.  HANSON  RESERVOIR,  WASH- 
INGTON, TEMPERATURE  ANALYSIS  MATH- 
EMATICAL MODEL  INVESTIGATION, 

M.  L.  Schneider,  and  R.  E.  Price. 
IN-  Proceedings:  CE  Workshop  on  Reservoir  Re- 
leases.  Miscellaneous  Paper  E-87-43,  July   1987. 
Final  Report,  p  57-63,  7  fig,  9  ref. 

Descriptors:  'Howard  A.  Hanson  Reservoir,  'Res- 
ervoir operation,  'Hydraulic  properties,  'Model 
studies,  'Water  quality  control,  'Water  tempera- 
ture, 'Mathematical  models,  'Washington,  Water 
storage,  Hydraulic  models,  Hydraulic  structures, 
Mathematical  studies,  Reservoirs. 

The  US  Army  Engineer  District,  Seattle  (NPS),  is 
presently  evaluating  proposed  additional  water 
storage  at  Howard  A.  Hanson  Reservoir  in  Wash- 
ington State.  This  proposed  project  will  involve 
raising  the  existing  pool  approximately  12  m  (40 
ft).  This  investigation  examined  the  impacts  of 
raising  the  conservation  pool  on  the  reservoir  ther- 
mal profiles  and  release  temperatures  for  several 
study  years.  The  mathematical  model  used  in  this 
study  examined  impacts  of  raising  the  pool  with 
and  without  structural  modification  to  the  existing 
outlet  works.  Optimization  procedures  were  used 
with  the  mathematical  model  to  provide  optimum 
number  and  elevations  for  the  additional  ports. 
Results  indicate  significant  improvement  in  release 
temperatures  could  be  achieved  with  a  multilevel 
outlet  structure.  (See  also  W88-01319)  (Author's 
abstract) 
W88-01328 


WATER  QUALITY  MONITORING  USING  & 
ELLITE  DATA  TRANSMISSION, 

Water  and  Power  Resources  Service,  Denver,  < 

Engineering  and  Research  Center. 

S.  D.  Hiebert. 

IN:  Proceedings:  CE  Workshop  on  Reservoir 

leases.   Miscellaneous  Paper  E-87-43,  July  1< 

Final  Report,  p  65-69,  2  fig,  6  ref. 

Descriptors:  'Water  quality,  'Monitoring,  'I 
acquisition,  'Satellite  technology,  'Reservoir  a 
ation,  'Bighorn  River,  'Montana,  'Yellowtail 
terbay  Dam,  Hydrologic  properties,  Measurinj 
struments,  Computers,  Water  quality  control. 

Instruments  to  monitor  and  transmit  total  disaoi 
gas,  dissolved  oxygen,  water  temperature, 
conductivity,  and  oxidation-reduction  potei 
(ORP)  data  have  been  installed  at  two  sites  be 
Yellowtail  Afterbay  dam  on  the  Bighorn  Ri 
Montana.  Data  collected  with  these  instrum 
are  being  used  as  part  of  along-term  study  cri 
effects  of  nitrogen  supersaturation  on  fish 
aquatic  macroinvertebrates.  Water  quality  m« 
ing  instruments  are  interfaced  with  a  satellite  ti 
mittal  system  so  that  data  gathered  are  transm 
and  readily  available  for  review  and  analysis  i 
a  receiving  station  computer.  Power  supply 
instrument  circuit  modifications  have  been  mat 
ensure  the  compatability  of  the  systems  coi 
nents.  These  electronic  modifications  were 
result  of  field  experimentation  and  recommt 
tions  by  instrument  manufacturers.  The  correl 
of  continually  monitored  dissolved  gases  and  < 
water  quality  parameters  with  dam  operations 
contribute  information  to  be  used  in  consid 
modifications  in  operations  which  would  enl 
conditions  for  aquatic  fauna  downstream  ol 
dam.  (See  also  W88-01319)  (Author's  abstract) 
W88-01329 

DISSOLVED  OXYGEN  STUDIES  BE 
WALTER  F.  GEORGE  DAM, 

Army  Engineer  District,  Mobile,  AL. 

D.  I.  Findley,  and  K.  Day. 

IN:  Proceedings:  CE  Workshop  on  Reservoi 

leases.  Miscellaneous  Paper  E-87-43,  July 

Final  Report,  p  71-76,  3  fig,  2  ref. 

Descriptors:  'Dissolved  oxygen,  'Walte 
George  Dam,  'Water  quality  control,  'Rest 
operation,  'Environmental  effects,  Reser 
Dams,  Turbines,  Spillways. 

A  special  study  of  conditions  within  and  c 
stream  from  Walter  F.  George  Lake  (Al-GA 
conducted  from  13-19  August  1986,  in  respoi 
numerous  fish  kill  incidents  that  have  occur 
the  tailrace.  The  study  focused  on  the  susf 
cause  of  the  problem,  low  dissolved  oxygen 
apparently  leaked  into  the  tailrace  and  mov 
through  the  water  column  and  subsequently « 
stream.  A  compressed  turbine  startup  seq 
proved  to  be  the  most  beneficial  startup  mi 
Releases  through  the  spillway  gates  during 
generation  periods  offered  the  most  feasible  i 
in  preventing  or  alleviating  downstream  dep 
dissolved  oxygen  condition.  (See  also  W88-I 
(Lantz-PTT) 
W88-01330 

PROVTDING  MINIMUM  FLOWS  BELOV 
DROPOWER  PROJECTS, 

Tennessee  Valley  Authority,  Norns.  Engin 

Lab. 

H.  M.  Goranflo,  and  J.  S.  Adams. 

IN:  Proceedings:  CE  Workshop  on  Reserve 

leases.   Miscellaneous  Paper  E-87-43,  July 

Final  Report,  p  77-84,  2  fig,  2  tab,  7  ref. 

Descriptors:  'Minimum  flow.  'Hydroe 
power,  'Dams,  'Norris  Reservoir,  'Reservi 
eration,  'Water  quality  control,  'Tims  Ford 
Peak  flow,  Tailwater,  Hydraulic  turbines, 
profile. 

Many  hydropower  facilities  are  operate* 
during  a  portion  of  the  day  to  meet  peak 
power  demands.  Sometimes,  during  portions 
year  when  system  power  demands  are  1( 


84 


WATER  QUALITY  MANAGEMENT  AND  PROTECTION— Field  5 


s  are  made  for  several  days  at  a  rime.  Such 
Is  without  flow  can  seriously  damage  aquatic 
1  the  tailwater.  Discussed  here  are  two 
te  where  continuous  minimum  flows  are  pro- 
year  around.  The  first  is  the  Norris  project 

a  minimum  flow  of  5.7  cu  m/s  (200  cfs)  is 
led  by  a  reregulating  dam  located  approxi- 
I  2.4  km  (1.5  mi)  below  the  main  dam.  The 
is  the  Tims  Ford  project  where  a  minimum 
sf  2.3  cu  m/s  (80  cfs)  will  be  provided 
h  a  small  hydroturbine  operating  during  pe- 
when  the  main  turbine  is  shut  down.  The 
addresses  the  alternatives  evaluated  at  each 
t  and  the  design,  construction,  and  operation 

minimum  flow  systems.  (See  also  W88- 
(Author's  abstract) 
1331 


mVE  WITHDRAWAL  STRUCTURE  OP- 
ION, 

Engineer  Waterways  Experiment  Station 
urg,  MS. 

avis,  and  S.  C.  Wilhelms. 
jceedings:  CE  Workshop  on  Reservoir  Re- 
Miscellaneous   Paper   E-87-43,  July    1987 
.eport.  p  85-88,  6  fig,  5  ref. 

)tors.  *Reservoir  operation,  *Selective 
iwal,  'Hydraulic  structures,  *  Water  quality 
,  'Model  studies,  Water  temperature,  Math- 
J  models,  SELECT,  Model  structures. 

Mr  personnel  operating  multilevel  selective 
iwal  outlet  structures  often  have  difficulty 
ning  the  daily  outlet  operations  required  to 
desired  release  temperature.  Four  tech- 
designed  to  determine  day-to-day  outlet 
e  operations  are  compared,  that  will  yield  a 
ar  reservoir  release  temperature  given  a 
outlet  works  configuration  and  various 
ir  conditions.  Data  from  a  stratification 
)f  approximately  8  months  were  used  in  the 
ison.  Given  the  prescribed  optimal  operat- 
ing of  each  technique,  a  mathematical  de- 
l  of  selective  withdrawal  was  used  to  pre- 
resulting  project  release  temperatures.  The 
temperatures  produced  by'each  scheme's 
ed  operations  were  compared  to  the  target 
temperature,  and  the  most  accurate  tech- 
as  identified.  The  US  Army  Corps  of  Engi- 
:E)  program  SELECT  with  a  port-selec- 
ability  was  considered  the  best  of  the  four 
ws.  SELECT  is  a  one-dimensional,  user- 
numerical  model  of  withdrawal  and  daily 
ns  that  ix  executable  on  a  microcomputer, 
is  on  a  mainframe  computer.  The  program 
le  off  being  an  integral  part  of  an  automat- 
voir  data  collection  and  structure  oper- 
stem.  (See  also  W88-01319)  (Author's  ab- 
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ATION  ON  THE  SELCTDE  MODEL  IN 
lSHVTLLE  DISTRICT, 

igineer  District,  Nashville,  TN. 

sed. 

*edings:  CE  Workshop  on  Reservoir  Re- 

rfiscellaneous  Paper  E-87-43,  July    1987 

port,  p  89-91,  3  ref. 

ors:  'SELCIDE,  *Model  studies,  'Nash- 
ater  quality  control,  'Routing,  'Reservoir 
i:  Mathematical  studies,  Water  tempera- 
ssolved  oxygen,  Lakes,  Selective  with- 
leservoirs. 

lication  of  the  SELCIDE  model  devel- 
the  Waterways  Experiment  Station  to 
Engineers  projects  in  the  Nashville  Dis- 
iiscussed.  The  need  to  accurately  route 
ality  through  a  system  of  ten  impound- 
tne  Cumberland  River  system  is  empha- 
e  ability  to  predict  the  physical  and  chem- 
erties  of  water  released  from  both  tribu- 
main-stem  projects  using  SELCIDE  is 
1  with  a  series  of  four  case  studies.  SEL- 
s  been  used  to  define  the  withdrawal  zone 
assess  the  impact  of  changes  in  project 
on  the  withdrawal  zone,  and  to  predict 
y  off  releases  for  both  existing  and  future 
s.  Outflow  conditions  predicted  by  SEL- 


CIDE compare  well  with  field  data.  Typically, 
predicted  temperatures  are  within  0.3  C  (0.5  F)  of 
observed  values,  although  differences  exceeding 
1.0  C  (1.8  F)  have  been  observed.  Differences 
between  predicted  and  observed  dissolved  oxygen 
values  tend  to  be  somewhat  greater.  This  can  be 
explained  in  part  by  the  differing  turbine  reaeration 
characteristics  found  among  Corps  of  Engineers 
projects.  These  differences  range  up  to  about  1  5 
mg/L,  however  differences  of  0.5  mg/L  are  more 
the  norm.  (See  also  W88-01319)  (Lantz-PTT) 
W88-01333 


SYSTEM  SPILL  ALLOCATION  FOR  THE 
CONTROL  OF  DISSOLVED  GAS  SATURA- 
TION ON  THE  COLUMBIA  RIVER, 

Army  Engineer  Div.  North  Pacific,  Portland,  OR. 
B.  Tanovan. 

IN:  Proceedings:  CE  Workshop  on  Reservoir  Re- 
leases. Miscellaneous  Paper  E-87-43,  July  1987 
Final  Report,  p  93-100,  5  fig,  4  tab,  1  ref. 

Descriptors:  'Reservoir  operation,  'Columbia 
River,  'Dissolved  gas,  'Water  quality  control, 
•Spillways,  Model  studies,  Hydraulic  properties, 
Simulation  analysis,  GASSPIL,  Selective  with- 
drawal. 

Spill  schedules  for  the  Columbia/Snake  River 
dams  are  developed  and  dispatched  from  the  Corps 
North  Pacific  Division's  Reservoir  Control  Center 
in  Portland.  During  the  spring  and  summer,  spill  is 
usually  required  not  only  because  of  high  runoff  in 
excess  of  project  hydraulic  capacity  and  reduced 
power  demands  but  also  to  provide  a  safer  passage 
route  for  fish  past  mainstem  dams.  This  has  often 
resulted  in  high  dissolved  gas  saturation  levels  that 
are  detrimental  to  fish.  A  system  optimization  pro- 
cedure has  been  developed  for  use  with  an  existing 
N2  simulation  model  to  determine  where  and  how 
much  to  spill  to  minimize  high  localized  gas  prob- 
lems and  ensure  the  system  power  output  is  met. 
The  combined  analytical  tool  consists  of  three 
major  components  to  simulate  N2  saturation  in 
spillway-stilling  basins,  in  reservoirs,  and  to  con- 
trol the  procedure  for  developing  optimal  spill 
allocation.  The  model,  code-named  GASSPIL,  is 
directly  linked  to  a  real-time  data  base  system  and 
can  be  used  for  planning  as  well  as  actual  oper- 
ational spill  management.  (See  also  W88-01319) 
(Author's  abstract) 
W88-01334 


SIMULTANEOUS  MULTIPLE-LEVEL  WITH- 
DRAWAL THROUGH  SINGLE  WET  WELL 
STRUCTURES  FOR  DOWNSTREAM  WATER 
QUALITY  MAINTENANCE, 

Army  Engineer  Waterways  Experiment  Station 
Vicksburg,  MS. 
S.  E.  Howington. 

IN:  Proceedings:  CE  Workshop  on  Reservoir  Re- 
leases. Miscellaneous  Paper  E-87-43,  July  1987 
Final  Report,  p  101-107,  9  fig,  2  ref. 

Descriptors:  'Selective  withdrawal,  'Water  qual- 
ity, 'Hydraulic  properties,  'Reservoir  operation, 
'Water  quality  control,  'Flow  profiles,  Intakes, 
Theoretical  analysis,  Hydraulic  head. 

The  concept  of  selectively  withdrawing  from  mul- 
tiple levels  simultaneously  in  a  stratified  reservoir 
is  presented  and  its  usefulness  discussed.  The  prob- 
lem of  predicting  the  flow  distribution  between  the 
withdrawal  levels  under  various  operating  condi- 
tions is  outlined.  The  theory  applies  well  in  all 
cases  tested  thus  far.  These  cases  include  a  variety 
of  sizes  and  types  of  intake  structures.  For  those 
situations  in  which  quantitative  comparisons  are 
possible,  the  theory  is  accurately  predicting  flow 
distributions  between  the  port  elevations.  In  those 
cases  where  only  qualitative  analyses  are  possible, 
the  trends  of  the  observed  data  and  the  theory 
compare  favorably.  Further  testing  of  the  theory  is 
planned  under  an  ongoing  research  effort.  Situa- 
tions are  being  sought  in  which  the  theory  does  a 
less  than  adequate  job  of  prediction  so  that  these 
can  be  accounted  for  in  the  formulation.  (See  also 
W88-01319)  (Lantz-PTT) 
W88-01335 


Water  Quality  Control— Group  5G 

SINGLE  WET  WELL  BLENDING  AT  APPLE- 
GATE  LAKE,  OREGON, 

Army  Engineer  District,  Portland,  OR. 
J.  D.  Hanson,  and  R.  A.  Cassidy. 
IN:  Proceedings:  CE  Workshop  on  Reservoir  Re- 
leases.  Miscellaneous  Paper  E-87-43,  July   1987 
Final  Report,  p  109-1 15,  7  fig,  2  tab. 

Descriptors:  'Wet  wells,  'Applegate  Lake, 
•Oregon,  *Water  quality  control,  'Reservoir  oper- 
ation, Water  temperature,  Mixing. 

In  1983,  the  Portland  District  performed  experi- 
mental reservoir  releases  using  one  half  of  the  dual 
wet  well  selective  withdrawal  system  at  Applegate 
Lake  to  evaluate  the  potential  for  blending  water 
in  a  1.5  m  (5  ft)  diameter  single  wet  well.  The 
reservoir  water  located  in  the  epilimnion  was  ap- 
proximately 18  C  (65  F)  and  the  hypolimnion 
water,  27  m  (90  ft)  deeper  in  the  reservoir,  was 
near  9  C  (49  F).  Successful  water  temperature 
blending  was  achieved  for  two  days  with  a  wide 
variety  of  gate  opening  combinations,  at  the  test 
release  flow  of  14.2  cu  m/s  (500  cu  ft/s).  In  1986, 
an  operational  study  was  performed  to  test  single 
wet  well  mixing  at  4.8  cu  m/s  (170  cu  ft/s).  A 
constant  water  temperature  near  the  target  release 
temperature  of  12.8  C  (55  F)  was  maintained  for 
eight  days.  The  reservoir  water  temperatures  at  the 
operating  ports  were  16  C  to  18  C  (60  to  65  F)  near 
the  surface  and  7  to  8  C  (44  to  46  F)  near  the 
bottom.  (See  also  W88-01319)  (Author's  abstract) 


RECENT  DEVELOPMENTS  IN  TURBINE  AER- 
ATION, 

Tennessee  Valley  Authority,  Norris.  Engineering 

E.  D.  Harshbarger. 

IN:  Proceedings:  CE  Workshop  on  Reservoir  Re- 
leases. Miscellaneous  Paper  E-87-43,  July  1987 
Final  Report,  p  117-120,  27  ref. 

Descriptors:  'Turbines,  'Aeration,  'Hydraulic 
structures,  'Reservoir  operation,  'Water  quality 
control,  Hydraulic  turbines,  Diffusers,  Draft  tube 
air  aspiration,  Baffles,  Pumps. 

Since  the  early  1970's,  the  Tennessee  Valley  Au- 
thority has  been  investigating  methods  for  aerating 
hydroturbine  discharges.  Techniques  which  have 
been  physically  tested  include  small  pore  diffuser, 
draft  tube  air  aspiration,  vacuum  breaker  modifica- 
tions, hub  baffles,  draft  tube  forced  air  systems  and 
epilimnehc  pumps.  These  tests  are  briefly  de- 
scribed and  the  results  obtained  are  discussed.  The 
conclusions  are  that  to  a  large  extent,  aeration 
methods  are  site  specific  and  no  universal  solution 
can  be  applied.  Efforts  toward  the  development  of 
new  turbines  specifically  designed  for  aeration  are 
suggested.  (See  also  W88-01319)  (Author's  ab- 
stract) 
W88-01337 


OXYGENATION  OF  RELEASES  FROM  RICH- 
ARD B.  RUSSELL  DAM, 

Army  Engineer  District,  Savannah,  GA. 
J.  W.  Gallagher,  and  G.  V.  Mauldin. 
IN:  Proceedings:  CE  Workshop  on  Reservoir  Re- 
leases.  Miscellaneous  Paper  E-87-43,   July    1987 
Final  Report,  p  121-124,  2  fig,  6  ref. 

Descriptors:  'Oxygenation,  'Richard  B.  Russell 
Dam,  'Reservoir  releases,  'Water  quality  control, 
'Aeration,  'Reservoir  operation,  Reservoirs, 
Lakes. 

During  the  early  planning  stages  of  the  Russell 
project,  a  major  concern  of  the  State  and  Federal 
agencies  was  that  the  project  comply  with  State 
water  quality  standards.  The  Corps  of  Engineers 
committed  itself  to  this  objective  and  developed  a 
diffused  oxygen  injection  system  to  oxygenate  the 
reservoir  releases.  At  Richard  B.  Russell  Lake 
oxygen  is  injected  into  the  lake  through  fine  pore 
diffusers  located  on  the  bottom  of  the  lake  both  at 
the  face  of  the  dam  and  1  mile  upstream  from  the 
dam.  Documented  here  is  the  interagency  involve- 
ment in  the  oxygen  injection  system,  summarizing 
the  results  of  the  field  tests  which  led   to  the 
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Field  5— WATER  QUALITY  MANAGEMENT  AND  PROTECTION 


Group  5G— Water  Quality  Control 

development  of  the  system.  The  installation  and 
operation  of  the  system  installed  in  Richard  B. 
Russell  Lake  is  described.  (See  also  W88-01319) 
(Author's  abstract) 
W88-01338 


IN-RESERVOIR  AERATION  SYSTEMS, 

Tennessee  Valley  Authority,  Chattanooga. 
C.  E.  Bohac. 

IN:  Proceedings:  CE  Workshop  on  Reservoir  Re- 
leases. Miscellaneous  Paper  E-87-43,  July  1987. 
Final  Report,  p  125-132,  16  fig,  1  tab,  2  ref. 

Descriptors:  'Aeration,  *Reservoir  operation, 
•Water  quality  control,  'Bear  Creek  Reservoir, 
•Alabama,  Hydrogen  sulfide,  Reservoirs,  Lakes. 

Two  types  of  aeration  systems  are  being  demon- 
strated by  the  Tennessee  Valley  Authority.  The 
first  is  an  aeration/destratification  system  using 
diffused  air.  The  system  is  installed  at  Upper  Bear 
Creek  Reservoir,  Alabama.  The  system  is  designed 
to  increase  DO  levels  in  the  reservoir  as  well  as 
reduce  concentrations  of  iron,  manganese,  and  hy- 
drogen sulfide  in  the  withdrawals  from  the  reser- 
voir. The  second  system  is  a  hypolimnetic  aeration 
system  using  high  purity  oxygen.  The  system  is 
designed  to  aerate  only  a  small  submerged  pool  of 
cool  water  in  an  embayment  of  a  large  reservoir. 
The  embayment  acts  as  a  refuge  for  fish  during 
times  when  the  main  reservoir  body  is  anoxic  and 
fish  are  stressed.  (See  also  W88-01319)  (Author's 
abstract) 
W88-01339 


cline  are  above  the  elevation  of  the  TCW.  The 
authors  present  solutions  and  recommend  that  a 
hydraulic  destratification  system  be  installed  to 
destratify  the  minilake.  The  design  parameters  and 
constraints  are  shown  and  the  system  design  is 
developed.  The  recommended  design  for  the  des- 
tratification cation  system  is  for  five  subsystems. 
Each  subsystem  would  consist  of  a  pump  capable 
of  delivering  0.46  cu  m/s  (5  cu  ft/s)  at  15.2  m  (50 
ft)  of  pressure  head  feeding  a  30.5-cm-  (12-in.-) 
diameter  24.4-m-  (80  ft)  long  diffuser  pipe  with  13- 
mm-(l/2-in.)  diameter  ports  bored  30.5  cm  (1-ft) 
on  centers.  This  design  would  provide  the  neces- 
sary volume  and  momentum  to  satisfy  the  destrati- 
fication requirements.  PVC  schedule  40  pipe 
should  fulfill  the  strength  and  corrosion  resistance 
requirements  of  the  design.  In  addition  to  provid- 
ing the  diffuser  support,  the  piping  and  framework 
serve  as  ballast  and  anchoring  weight  and  flotation 
system.  (See  also  W88-01319)  (Lantz-PTT) 
W88-01341 


EPILEMNETIC  PUMPS  TO  IMPROVE  RESER- 
VOIR RELEASES, 

Tennessee  Valley  Authority,  Norris.  Engineering 
Lab. 

M.  H.  Mobley,  and  E.  D.  Harshbarger. 
IN:  Proceedings:  CE  Workshop  on  Reservoir  Re- 
leases. Miscellaneous  Paper  E-87-43,  July   1987. 
Final  Report,  p  133-135,  14  ref. 

Descriptors:  *Epilimnetic  pumps,  *Reservoir  re- 
leases, *Water  quality  control,  *Reservoir  oper- 
ation, *  Douglas  Reservoir,  Pumps,  Dissolved 
oxygen,  Epilimnion,  Headwater  elevation,  Destra- 
tification, Seasonal  variation. 

The  Tennessee  Valley  Authority  has  installed  high 
volume,  low  speed,  axial  pumps  in  Douglas  Reser- 
voir just  upstream  from  the  turbine  intakes.  The 
purpose  of  these  pumps  is  to  force  highly  oxygen- 
ated epilimnetic  surface  water  into  the  turbine  in- 
takes when  the  reservoir  is  thermally  stratified  and 
the  bottom  water  is  low  in  dissolved  oxygen.  Tests 
to  date  have  been  run  only  in  low  headwater 
elevation,  destratified  conditions;  therefore,  the  ef- 
fectiveness of  the  pumps  under  strongly  stratified 
conditions  at  summer  levels  is  still  unknown.  How- 
ever, the  pumps  have  performed  well  thus  far  and 
show  promise  for  success  next  spring.  (See  also 
W88-01319)  (Lantz-PTT) 
W88-01340 

LOCAL  DESTRATIFICATION  SYSTEM  FOR 
MARK  TWAIN  LAKE, 

Army  Engineer  Waterways  Experiment  Station, 
Vicksburg,  MS. 

S.  C.  Wilhelms,  and  T.  J.  Furdek. 
IN:  Proceedings:  CE  Workshop  on  Reservoir  Re- 
leases.  Miscellaneous  Paper  E-87-43,  July   1987. 
Final  Report,  p  137-141,  4  fig,  4  ref. 

Descriptors:  *Destratification,  *Mark  Twain  Lake, 
♦Water  quality  control,  *Pumps,  *Lake  rehabilita- 
tion, ♦Reservoir  operation,  Dissolved  oxygen, 
Water  temperature,  Thermocline,  Lakes. 

Releases  during  start-up  of  generation  at  Mark 
Twain  Lake  (MTL)  have  been  cold  and  low  in 
dissolved  oxygen.  During  periods  of  no  generation, 
cold  poor-quality  water  has  gradually  accumulated 
in  the  turbine  tailbay.  The  authors  present  ob- 
served data  and  describe  the  processes  that  result- 
ed in  these  observations.  The  mini-lake,  which  is 
the  region  in  MTL  between  the  main  dam  and  the 
temperature  control  weir  (TCW),  restratifies  when 
generation  ceases  if  the  lake  thermocline  and  oxy- 


LAKE  ALLATOONA  -  AN  EARLY  EXPERI- 
ENCE IN  DESTRATIFICATION  REVISITED, 

Corps  of  Engineers,  Mobile,  AL.  Mobile  District. 
N.  D.  McClure. 

IN:  Proceedings:  CE  Workshop  on  Reservoir  Re- 
leases. Miscellaneous  Paper  E-87-43,  July  1987. 
Final  Report,  p  143-149,  2  fig,  3  tab,  6  ref. 

Descriptors:  *Lake  Allantoona,  *  Destratification, 
♦Water  quality  control,  ♦Georgia,  ♦Lake  rehabili- 
tation, ♦Reservoir  operation,  Dissolved  oxygen, 
Reservoir  releases,  Stratification. 

In  1968,  a  rather  bold  experiment  in  lake  destratifi- 
cation was  undertaken  in  hope  of  demonstrating  a 
viable  approach  for  improving  the  dissolved 
oxygen  (DO)  concentrations  in  release  waters  from 
hydropower  dams.  Lake  Allatoona  in  North  Geor- 
gia was  selected  for  a  prototype  installation  to 
determine  if  the  concept  could  be  utilized  for  the 
then  proposed  West  Point  Project  on  the  Chatta- 
hoochee River  downstream  from  Atlanta.  The  ap- 
proaches for  design,  fabrication,  and  installation  of 
the  system  are  presented  along  with  a  review  of 
the  State  of  the  Art  that  existed  at  that  time.  The 
operational  and  testing  programs  are  discussed  and 
the  results  produced  are  presented.  In  general,  the 
normal  stratification  pattern  of  the  lake  was  altered 
to  the  extent  that  DO  concentrations  were  in- 
creased at  depths  from  9.1  to  24.4  m  (30  to80  ft). 
The  DO  concentrations  in  the  release  waters  were 
also  increased.  Because  of  the  water  quality  im- 
provements, especially  increased  DO  concentra- 
tions, the  originally  envisioned  temporary  experi- 
mental test  was  operated  for  the  past  19  years. 
Operational  experiences  and  costs  are  discussed.  A 
summary  analysis  of  the  overall  experience  is  pre- 
sented, including  views  on  how  the  system  could 
be  improved  if  it  were  installed  today.  (See  also 
W88-01319)  (Author's  abstract) 
W88-01342 


W88-01343 


GALERKIN-FINITE  ELEMENT  TWO-DIME 
SIONAL  TRANSPORT  MODEL  OF  GROUN 
WATER  RESTORATION  FOR  THE  LN  ST] 
SOLUTION  MINING  OF  URANIUM, 

Colorado  State  Univ.,  Fort  Collins. 

For  primary  bibliographic  entry  see  Field  5B. 

W88-O1360 


BIODEGRADATION  AND  DETOXIFICATIC 
OF  ENVIRONMENTAL  POLLUTANTS. 

For  primary  bibliographic  entry  see  Field  5B. 
W88-01369 


MICROBIAL  METABOLISM  AND  ENZYMC 
OGY  OF  SELECTED  PESTICIDES, 

Oklahoma  Univ.,  Norman.  Dept.  of  Botany  a 

Microbiology. 

For  primary  bibliographic  entry  see  Field  5B. 

W88-01370 
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PNEUMATIC  DIFFUSERS, 

Bureau  of  Reclamation,  Denver,  CO. 
P.  L.  Johnson. 

IN:  Proceedings:  CE  Workshop  on  Reservoir  Re- 
leases. Miscellaneous  Paper  E-87-43,  July  1987. 
Final  Report,  p  151-158,  8  fig,  19  ref. 

Descriptors:  ♦Pneumatic  diffusers,  ♦Water  quality 
control,  ♦Reservoirs,  ♦Reservoir  operation,  ♦Aer- 
ation, ♦Destratification,  Dissolved  oxygen. 

Pneumatic  diffusers  are  devices  which  aerate  and 
destratify  reservoirs  through  the  use  of  free  air 
bubble  plumes.  They  are  widely  used  to  enhance 
the  quality  of  reservoir  water  and  reservoir  re- 
leases. Experience  indicates  that  pneumatic  diffus- 
ers offer  a  proven  and  cost  effective  treatment 
technique.  They  function  by  upwelling  oxygen  de- 
pleted hypolimnion  water  toward  the  surface 
where  it  mixes  with  oxygen  rich  metalimnion  and 
epilimnion  water.  Use  of  pneumatic  diffusers  re- 
sults in  varying  degrees  of  destratification  depend- 
ing on  the  design.  A  limited  overview  of  pneumat- 
ic diffusers  is  presented,  including  discussions  of 
basic  theory,  possible  resulting  reservoir  impacts, 
design,  and  documented  field  experience.  (See  also 
W88-01319)  (Author's  abstract) 


MICROBIAL     DEGRADATION     OF 
CHLORINATED  BD7HENYLS  (PCBS), 

Fermentation  Research  Inst.,  Yatabe  (Japan). 
For  primary  bibliographic  entry  see  Field  5B. 
W88-01371 


CHEMICAL  TRANSFORMATIONS  OF  AI 
MATIC  HYDROCARBONS  THAT  SUPP0 
THE  GROWTH  OF  MICROORGANISMS, 

University  Coll.  of  North  Wales,  Bangor.  Dept 

Biochemistry  and  Soil  Science. 

For  primary  bibliographic  entry  see  Field  5B. 

W88-01372 


GENETIC  AND  BIOCHEMICAL  BASIS  P 
MICROBIAL  TRANSFORMATIONS  AND  ! 
TOXTFICATION  OF  MERCURY  AND  MER 
RIAL  COMPOUNDS, 

Washington  Univ.,  St.  Louis,  MO.  Dept.  of  I 

°gy- 

For  primary  bibliographic  entry  see  Field  5B. 
W88-01373 

GENETIC  MECHANISMS  IN  THE  DISSIM1 
TTON  OF  CHLORINATED  COMPOUNDS, 

Illinois  Univ.  at  the  Medical  Center,  Chicago. 
For  primary  bibliographic  entry  see  Field  5B. 
W88-01374 

HAZARDOUS  WASTE  DISPOSAL:  ASSESS 
THE  PROBLEM. 

For  primary  bibliographic  entry  see  Field  5E. 
W88-01375 

TECKOMATORP,  SWEDEN  --  WASTE  PB 
LEMS  FROM  THE  PERSPECTIVE  OF  A  M 
UFACTURING  INDUSTRY, 

National  Swedish  Environment  Protection  Bi 

Solna. 

For  primary  bibliographic  entry  see  Field  5B. 

W88-01378 

TECKOMATORP,  SWEDEN  --  WASTE  PI 
LEMS  FROM  THE  PERSPECTIVE  OF  A  N 
UFACTURING  INDUSTRY, 

Skane    County    Environmental    Office,    M 

(Sweden). 

P.  Gustafsson. 

IN:    Hazardous    Waste    Disposal:    Assessing 

Problem.  Ann  Arbor  Science,  Ann  Arbor, 

1982.  p  37-42,  2  fig. 

Descriptors:  ♦Hazardous  wastes,  ♦Water  poll 
treatment,  ♦Waste  disposal,  ♦Waste  managei 
♦Cleanup,  ♦Sweden,  Environmental  effects,  I 
trial  wastes,  Solid  waste  disposal,  Organic 
pounds,  Public  health,  Fate  of  pollutants,  L 
ing,  Soil  contamination,  Groundwater  poll' 
Phenols. 
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the  closing  of  the  factory  in  Teckomatorp, 
n,  excavations  and  hydrogeological  investi- 
5  of  the  area  began.  The  hazardous  wastes 
ad  been  buried  within  the  area  required 
p,  and  the  county  administration  commis- 
the  Swedish  Water  and  Air  Pollution  Re- 
Institute  to  investigate  and  present  alterna- 
lutions  for  the  project.  Of  the  eight  different 
rives  for  cleanup,  only  three  were  consid- 
ealistic,  namely  forced  leaching,  forced 
g  and  composting,  and  forced  leaching  and 
sting  combined  with  combustion.  The  heav- 
centrated  solid  wastes  will  be  exported  for 
ion  in  underground  facilities.  Heavily  con- 
ed liquid  waste  will  probably  be  incinerated, 
rtory  building  and  the  chimney  were  taken 
The  sanitation  program  will  cost  $7  million 
o  W88-01375)  (Geiger-PTT) 
379 


K)P,   CALIFORNIA:    ASSESSING   THE 
JEM, 

ua   Dept.   of  Health   Services,    Berkeley. 

ous  Materials  Lab.  Section. 

nary  bibliographic  entry  see  Field  5C 
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SR      TO      ASSESSING      HAZARDOUS 
:  PROBLEMS  IS  COOPERATION, 

ital  Chemical  Co.,  Lathrop,  CA.  Environ- 

Health  and  Safety. 

iris. 

iardous    Waste    Disposal:    Assessing    the 

i.  Ann  Arbor  Science,  Ann  Arbor,  MI. 

S8-76,  3  fig. 

tors:  •Hazardous  wastes,  *Radioactive 
•Water  pollution  treatment,  *Path  of  pol- 
•Waste  disposal,  *Project  planning, 
lwater  pollution,  *Soil  contamination, 
nanagement,  Public  health,  Monitoring, 
Jysis,  Environmental  effects,  Test  wells, 
n've  wastes,  Hydrologic  models. 

of  study  for  the  assessment  of  hazardous 
roblems  as  related  to  soil  and  groundwater 
lation,  in  particular  those  studied  by  the 
tal  Chemical  Company  at  its  Lathrop, 
a  facility  is  presented.  The  plan  of  study 
l  a  comprehensive  approach  to  systemati- 
ermine  whether  certain  chemicals  and  ra- 
il substances  are  present  in  the  groundwat- 
>ils  in  the  vicinity  of  the  Occidental  Chem- 
ity.  The  plan  of  study  consisted  of  four 
ments:  groundwater  analysis,  soil  analysis, 

well  monitoring,  and  groundwater  mod- 
cause  of  the  complexity  of  the  study,  it 
ded  into  three  separate  phases.  Phase  I 
ssed  that  phase  of  the  groundwater  and 
lysis  program  necessary  to  determine 
any  organic,  inorganic,  or  radiological 
nts  are  present  in  groundwater  or  soils  in 
ty  of  the  plant.  Phase  II  was  that  phase  of 
ldwater  and  soil  analysis  program  neces- 
Jvaluate  the  overall  effectivenes  of  any 
i  measures,  and  define  any  additional  re- 
easures  needed  to  be  in  compliance  with 
icharge  requirements  and  protection  of 
alth  and  the  environment.  Phase  III  was 
*  of  the  program  conducted  after  the 
itation  of  mitigation  measures  that  will 
on-going  compliance  with  the  waste  dis- 
equirements  and  protection  of  public 
-the  environment.  Through  the  develop- 

implementation  of  a  systematic  soil  and 
iter  analysis  program,  Occidental  Chemi- 
«ny  was  able  to  obtain  a  comprehensive 
ding  of  the  environmental  conditions  in 
ty  of  its  Lathrop  facility.  This  progTam 
very  effective  due  to  close  coordination 
u^m^i^d  governmental  agencies. 
W88-01375)  (Geiger-PTT) 


WATER  QUALITY  MANAGEMENT  AND  PROTECTION— Field  5 

Water  Quality  Control— Group  5G 


IN:    Hazardous    Waste    Disposal:    Assessing   the 

fo?£     nc^n.nArbor  Science,   Ann  Arbor,   MI. 
1982.  p  95-101,  3  fig. 

Descriptors:  'Path  of  pollutants,  *Water  pollution 
treatment,  *Waste  disposal,  'Hazardous  wastes, 
,As5n.ICL  compounds,  'Groundwater  pollution, 
Public  health,  Leaching,  Project  planning,  Clean- 
up, Monitoring,  Water  pollution  sources,  Water 
pollution  effects,  Environmental  effects. 

Pollution  of  the  Cedar  River  and  groundwater 
supplies  by  Salsbury  Laboratories,  a  major  manu- 
facturer of  veterinary  biological  and  pharmaceuti- 
cal preparations,  feed  additives,  and  intermediate 
organic  chemicals,  prompted  the  Iowa  Department 
of  Environmental    Quality    to    monitor    the    La- 
Bounty  site  where  the  plant  is  located.  As  a  result 
of  the  findings,  the  Iowa  DEQ  ordered  the  plant  to 
cease  waste  disposal.  The  laboratories  began  de- 
positing their  wastes  in  a  temporary  holding  basin 
However,  within  24  hr  leachate  was  detected  in 
the  underdrain  system  and  this  arrangement  was 
terminated.   The  company   began  collecting   and 
holding  wastes  for  out-of-state  shipment  and  dis- 
posal at  a  state-approved  hazardous  waste  disposal 
site.  A  technical  investigation  during  the  summer 
of  1978  revealed  high  arsenic  concentrations  in  the 
leachate-contaminated     groundwater.     Based     on 
these  and  other  findings,  the  EPA  Kansas  City 
Office  required  Salsbury  Laboratories  to  design 
and  implement  necessary  remedies  which  included 
four  phases.  Phase  I  included  the  installation  of  an 
extensive  groundwater  monitoring  system  at  the 
LaBounty  site.  Phase  II  involved  regrading  the  site 
to  divert  surface  runoff  around  the  site,  rerouting 
an  existing  storm  sewer  around  the  site,  and  install- 
ing a  clay  cap  over  the  site.  Phase  III  will  divert 
groundwater  through  installation  of  a  cutoff  wall 
upgradient  of  the  site.  Phase  IV  included  studies 
on  possible  in  situ  stabilization  of  materials   (See 
also  W88-01375)  (Geiger-PTT) 
W88-01384 


^LABORATORIES  -  LA  BOUNTY 
^ED  APPROACH  TO  A  HAZARD- 
STE  DISPOSAL  PROBLEM, 

^Enforcement     Investigations     Center, 

il.  ' 


PROTECTING  THE  WORKER:  AN  OVERVIEW 
OF  THE  PROBLEM, 

American  Federation  of  Labor  and  Congress  of 

Industrial  Organizations,  Washington,  DC. 

M.  Semenario. 

IN:    Hazardous   Waste    Disposal:    Assessing    the 

Problem.  Ann  Arbor  Science,  Ann  Arbor,  MI 

1982.  p  173-178. 

Descriptors:  *Hazardous  wastes,  *Safety,  *Water 
pollution  effects,  *Project  planning,  *Waste  dispos- 
al, 'Toxicity,  Personnel,  Waste  dumps,  Public 
health,  Human  pathology,  Monitoring,  Training, 
Decontamination,  Cleanup. 

As  the  number  of  waste  dumps  that  will  be  cleaned 
up  under  the  new  Superfund  legislation  increases, 
more  workers  will  be  required  to  enter  hazardous 
waste  disposal  areas.  Danger  from  exposure  to 
hazardous  materials  exists   for  these  workers  as 
well  as  government  officials  who  will  need  to  enter 
these  areas  for  the  purposes  of  monitoring  cleanup 
progress,  and  for  existing  employees  of  toxic  waste 
disposal  sites.  The  protective  measures  afforded 
workers  at  the  Love  Canal  site  were  less  than 
adequate.  Concern  for  worker  safety  was  also  en- 
countered at  the  Hyde  Park  dump  at  Bloody  Run 
Creek.  The  unions  representing  the  workers  there 
asked  NIOSH  to  conduct  a  health  hazard  evalua- 
tion of  the  workers  in  the  plants  in  response  to 
health  problems  experienced  by  personnel.  When 
firefighters  responded  to  a  fire  at  a  toxic  waste 
cleanup  operation  in  Elizabeth,  New  Jersey,  they 
were  afforded  no  protective  respiratory  devices 
while  cleanup  workers  at  the  plant  were  outfitted 
in  full  protective  clothing.  The  AFL-CIO  has  con- 
tacted three  major  agencies  that  should  be  in- 
volved   in    addressing    such    problems    -    EPA 
NIOSH  and  OSHA.  These  agencies  along  with 
DOT  are  working  on  programs  to  address  prob- 
lems of  worker  safety  and  protection  at  toxic  waste 
dumps.  Under  the  Superfund  statute,  an  Agency 
for  Toxic  Substances  and  Disease  Registration  has 
been   established   that   encompasses  the   work  of 
these  four  agencies  and  a  number  more.  (See  also 
W88-01375)  (Geiger-PTT) 
W88-01391 


BRITISH  EXPERIENCE-CLEAN  UP:  TECHNI- 
CAL ASPECTS, 

UKAEA  Atomic  Energy  Research  Establishment, 

Harwell  (England). 

E.  T  Smith,  and  J.  Bromley. 

IN:    Hazardous    Waste    Disposal:    Assessing    the 

Problem.   Ann  Arbor  Science,   Ann  Arbor,   MI 

1982.  p  188-201,  4  fig,  7  ref. 

Descriptors:  'Cleanup,  *Waste  disposal,  'United 
Kingdon,  'Hazardous  wastes,  'Toxic  wastes, 
'Waste  dumps,  Waste  management,  Landfills,' 
Land  reclamation,  Environmental  effects,  Case 
studies. 

The  problems  of  uncontrolled  hazardous  waste 
dumps  inherited  from  the  past  appear  to  be  less 
severe  in  the  United  Kingdom  than  in  the  United 
States.  Reasons  suggested  for  this  difference  are 
the   higher   population   density,   the  existence  of 
planning  controls,  the  earlier  introduction  of  legis- 
lation, the  higher  impact  of  derelict  land  per  head 
of  population,  and  hydrogeological  factors.  The 
problems  that  do  exist  can  be  solved  by  a  combina- 
tion of  a  pragmatic  approach  and  good  planning 
controls.  The  sites  in  the  United  Kingdom  which 
cause  most  concern  are  open  dumps  which  have 
been  abandoned  in  a  dangerous  condition.  Such  an 
example  is  a  30  ha  site  at  Malkins  Bank  in  Chesh- 
ire. Paper  wastes  from  the  site  were  removed  to  a 
municipal  landfill  while  drums  were  buried  in  huge 
pits  dug  into  the  lime  wastes.  The  stream  which 
flowed  through  the  site  was  culverted  and  1.5  m  of 
top  soil  was  brought  in  to  cover  the  surface  which 
was  landscaped  for  recreational  use.  Another  site 
bordering  an  estuary  was  contaminated  with  asbes- 
tos. Fruit  bushes  were  removed  from  the  site   It 
was  recommended  that  the  site  be  fitted  with  a 
proper  sea  defense,  leveled  and  covered  with  fly 
ash.  A  site  in  North  Wales  was  used  for  disposal  of 
acid  tars  over  many  years.  The  abondoned  site 
caught  fire.  The  fire  burnt  out  of  control  thereby 
detoxifying  a  number  of  drums  by  incineration 
Further  action  is  planned  to  stabilize  the  site    In 
managing   landfills    of  hazardous    wastes    in    the 
future  the  safe  placement  of  the  waste,  the  long 
term  problems  of  redevelopment,  and  the  preven- 
tion of  water  pollution  should  be  considered  (See 
also  W88-01375)  (Geiger-PTT) 
W88-01394 


REMEDIAL  SITE  CONTAINMENT, 

Conestoga-Rovers  and  Associates,  Waterloo  (On- 
tario). 

F.  A.  Rovers,  and  M.  Jones. 
IN:    Hazardous   Waste    Disposal:    Assessing   the 
Problem.   Ann  Arbor  Science,   Ann  Arbor    MI 
1982.  p  202-212,  3  fig,  1  tab. 

Descriptors:  'Toxic  wastes,  'Cleanup,  'Waste  dis- 
posal, 'Leachates,  'Fate  of  pollutants,  'Waste 
management,  'Hazardous  wastes,  Landfills,  Leach- 
ing, Monitoring,  Infiltration,  Maintenance. 

Industrial  waste  disposal  sites  have  the  potential  to 
cause  significant  environmental  impacts  through 
leaching  of  toxic  substances.  Remedial  work  at 
such  sites  can  be  categorized  as  on-site  remedial 
containment,  or  waste  removal.  On-site  contain- 
ment can  involve  some,  or  all  of  the  following 
remedial  work  components:  waste  capping,  leach- 
ate collection,  leachate  treatment,  gaseous  control 
and  treatment,  and  monitoring  and  maintenance. 
Capping  requires  use  of  a  material  of  low  perme- 
ability such  as  clay  which  maintains  its  integrity 
over  a  long  period  of  time  and  reduces  infiltration 
and  therefore  leachate  production.  Effective  leach- 
ate collection  in  a  hydrogeologic  environment  as- 
sumes that  the  groundwater  flow  regime  can  be 
controlled.  Selection  of  a  leachate  treatment  alter- 
native is  bassed  primarily  on  considerations  of  ef- 
fectiveness and  cost.  Commonly,  collected  gases  at 
a  waste  disposal  site  are  treated  by  either  burning 
or  treatment  in  an  activated  carbon  system.  Moni- 
toring of  the  secured  waste  disposal  facility  will 
provide  a  measure  of  both  the  effectiveness  of  the 
installed  systems  and  their  need  for  maintenance 
(See  also  W88-01375)  (Geiger-PTT) 
W88-01395 
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Group  5G — Water  Quality  Control 

RESPONSE   CAPACITY   --   STATE   GOVERN-       W88-01398 
MENT, 

California  Dept.  of  Health  Services,  Sacramento. 
J.  E.  Mahoney. 

IN:  Hazardous  Waste  Disposal:  Assessing  the 
Problem.  Ann  Arbor  Science,  Ann  Arbor,  MI. 
1982.  p  213-216. 

Descriptors:  'Waste  disposal,  'California,  'Waste 
dumps,  'Regulations,  'Local  governments,  'Legal 
aspects,  'Hazardous  wastes,  Landfills,  Solid  waste 
disposal,  Waste  management,  Environmental  ef- 
fects, Site  selection. 

The  state  of  California  is  faced  with  a  shortage  of 
hazardous  waste  disposal  capacity.  A  state  strategy 
for  siting  hazardous  waste  facilities  is  needed.  The 
nature  of  waste  disposal  sites  can  be  changed  in 
three  ways  to  protect  people.  First,  strict  liability 
can  be  imposed  on  the  operation  of  the  site  so  that 
any  damages  to  the  surrounding  population  can  be 
compensated  without  the  necessity  of  proving  neg- 
ligence. Second,  a  state  superfund  can  be  estab- 
lished to  broaden  the  scope  of  the  federal  Super- 
fund.  Third,  new  technological  processes  can  be 
developed  to  prevent  the  burial  in  landfill  sites  of 
highly  toxic  materials.  Finally  the  capacity  of  the 
state  government  to  respond  to  hazardous  waste 
issues  depends  on  effective  communication  and 
coordination  between  local  residents,  local  govern- 
ment, and  state  government.  (See  also  W88-01375) 
(Geiger-PTT) 
W88-01396 


HAZARDOUS  WASTE  MANAGEMENT  -  THE 
SHARING  OF  RESPONSIBILITY, 

Union  Carbide  Corp.,  Washington,  DC. 
For  primary  bibliographic  entry  see  Field  5E. 
W88-01399 


ENVIRONMENTAL       ENFORCEMENT: 
CHANGING  THE  CORPORATE  MIND, 

Office  of  the  Associate  Attorney  General,  Wash- 
ington,  DC.   Land  and   Natural   Resources  Div. 
For  primary  bibliographic  entry  see  Field  5E. 
W88-01400 


MAN-MADE      POLLUTION      OF     GROUND 
WATER  AND  ITS  GEOLOGICAL  RELATIONS, 

For  primary  bibliographic  entry  see  Field  4B. 
W88-01401 


GROUNDWATER     QUALITY     PROTECTION 
AIDED  BY  REMOTE  SENSING, 

For  primary  bibliographic  entry  see  Field  7B. 
W88-01402 


EMERGENCY  RESPONSE  AND  PUBLIC 
HEALTH  AT  HAZARDOUS  WASTE  SITES, 

Environmental   Protection   Agency,   Washington, 

DC. 

M.  B.  Cook. 

IN:    Hazardous    Waste    Disposal:    Assessing    the 

Problem.  Ann  Arbor  Science,  Ann  Arbor,  MI. 

1982.  p  222-227. 

Descriptors:  'Public  health,  'Hazardous  wastes, 
'Toxic  wastes,  'Waste  disposal,  'Cleanup,  'Envi- 
ronmental effects,  Toxicity,  Project  planning, 
Waste  management,  Monitoring,  Safety,  Legal  as- 
pects, Training. 

The  EPA's  hazardous  emergency  response  pro- 
gram and  the  related  issues  concerning  protection 
of  public  health  and  safety  are  reviewed.  The  basic 
managerial  framework  of  Section  311  of  the  Clean 
Water  Act  is  carried  over  to  the  Superfund  pro- 
gram. EPA's  Emergency  Response  team  presently 
directs  a  national  alerting  system  for  rapid  dissemi- 
nation   of   information    on    personal    safety    and 
hazard  assessment  to  protect  public  health  and 
personnel  in  environmental  emergency  situations. 
This   is   made   possible   through   the   NIH/EPA 
OHM-TADS  oil  and  Hazardous  Materials  Techni- 
cal Assistance  Data  Systems  computerized  chemi- 
cal information  system.  EPA  is  currently  develop- 
ing an  integrated  health  and  safety  program  for 
EPA  employees  involved  in  hazardous  substance 
cleanup,  which  may  serve  as  a  model  for  the 
Interagency  Working  Group.  The  major  compo- 
nents of  this  program  include:  development  of 
generic  safety  plans  for  hazardous  waste  site  inves- 
tigations and  spill  response  which  can  be  tailored 
to  particular  incidents;  a  system  of  audits  to  ensure 
compliance  with  health  and  safety  requirements; 
provisions  for  accident  reporting;  training  require- 
ments; general  emergency  procedures;  criteria  for 
medical  surveillance  of  workers,   including  pre- 
assignment  health  assessments,  periodic  health  as- 
sessments,    maintenance    of    employee    medical 
records  for  at  least  30  yr;  and  rules  concerning 
personnel  practices  such  as  wearing  of  protective 
clothing.  The  Superfund  bill  established  a  new 
agency    within    the    Public    Health    Service,    the 
agency  for  Toxic  Substances  and  Disease  Registry. 
The  appropriate  division  of  responsibilities  and  co- 
ordination among  federal,  state,  and  local  govern- 
ment agencies  with  respect  to  health  studies  and 
registries  must  be  resolved.  The  nature  and  scope 
of  federal    responsibilitiy   for   ensuring   adequate 
health  care  for  victims  of  chemical  contamination, 
and  for  training  of  physicians  and  public  health 
professionals  capable  of  dealing  with  hazardous 
waste  incidents  at  the  non-federal  level  must  also 
be  defined.  (See  also  W88-01375)  (Geiger-PTT) 


TRENDS  OF  GROUND  WATER  PROTECTION 
FROM  WASTEWATER  SLUDGE  POLLUTION 
IN  THE  CITY  OF  MOSCOW, 

For  primary  bibliographic  entry  see  Field  5E. 
W88-01403 


POLICY,  LEGAL  AND  TECHNICAL  MEAS- 
URES TO  COMBAT  POLLUTION  OF  SOIL 
AND  GROUND  WATER  FROM  NON-POINT 
SOURCES, 

P.  J.  Reynolds,  and  L.  Fielding. 
United     Nations,     Economic     Commission     for 
Europe,     WATER/SEM.14/R.5,     February     27, 
1987.  13  p,  19ref. 

Descriptors:  'Nonpoint  pollution  sources, 
•Groundwater  pollution,  'Water  pollution  control, 
•Acid  rain,  'Groundwater  management,  'Legal 
aspects,  Water  pollution  sources,  Water  law,  Regu- 
lations, Sludge  disposal,  Waste  disposal,  Water 
quality  management,  Urban  runoff,  Agricultural 
runoff. 

In  terms  of  abating  both  point  and  nonpoint  pollu- 
tion of  groundwater  and  soil,  three  general  strate- 
gic approaches  using  legal  and  technical  means  are 
employed  by  governments:  preventive  actions 
through  use  of  regulations,  standards,  guidelines, 
codes  of  practice  and  power  to  approve,  limit, 
prohibit,  order,  or  advise  whenever  a  project  af- 
fecting groundwater  is  under  consideration; 
prompt  response  to  contamination  incidents;  pro- 
mote principles  and  general  procedures  which  act 
against  pollution  of  environmental  elements,  in- 
cluding groundwater.  To  enable  action  on  pollu- 
tion in  Canada,  each  provicne  has  water  resources 
or  environmental  legislation  which  protects  both 
surface  and  groundwater  from  different  sources  of 
point  and  nonpoint  pollution,  and  also  regulates 
water  use  (and  waste  disposal)  in  various  circum- 
stances. Preventive  and  remedial  measures  used  in 
Canada  for  the  control  of  nonpoint  pollution  of 
groundwater  from  the  agricultural  sector,  urban 
runoff,  transport,  and  from  the  air  are  discussed. 
Toxic  chemical  spills  involve  special  environmen- 
tal protection  legislation.  Regulations  and  laws  in- 
volving dangerous,  highly  toxic,  volatile  or  other 
designated  substances  tend  to  vary  from  province 
to  province.  A  federally-led  acid  rain  action  plan 
presently  involves  twelve  government  depart- 
ments, the  provinces,  and  industries  in  a  research 
and  monitoring  program.  (Geiger-PTT) 
W88-01404 


MAIN  PRINCIPLES  OF  THE  METHODS  IN 
DEFINING  THE  ECONOMIC  EFFICIENCY  OF 
MEASURES  FOR  PRESERVING  UNDER- 
GROUND WATERS  FROM  NITRATE  POLLU- 
TION AT  FERTILIZATION, 
For  primary  bibliographic  entry  see  Field  5B. 
W88-01405 


MINE  WATER. 

International  Mine  Water  Association. 

For  primary  bibliographic  entry  see  Field  4B. 

W88-014O8 


ORIGIN  AND  TREATMENT  OF  UNB 
GROUND  WATERS  FROM  CERRO  DE  PAI 
MINE,  PERU, 

Centromin  Peru  S.A.,  Lima  (Peru). 

For  primary  bibliographic  entry  see  Field  5B. 

W88-01411 


IMPROVING  THE  QUALITY  OF  MINE  Si 
ICE  WATERS  IN  GOLD  MINES  IN  SOI 
AFRICA, 

Chamber  of  Mines  Research  Organisation,  Jo 

nesburg    (South    Africa).    Engineering    MaU 

Branch. 

G.  J.  G.  Juby,  R.  C.  Harries,  and  J.  D.  Greig. 

IN:  Mine  Water.  Proceedings  of  the  Second  I 

national    Congress,    Granada,    Spain,    Septei 

1985.  p  353-363,  5  fig,  1  tab,  8  ref. 

Descriptors:  'Acid  mine  drainage,  'Water  qi 
control,  'Acidic  water,  'Mine  drainage,  ( 
mining,  Mineral  industry,  South  Africa,  I 
Neutralization,  Sulfates,  Explosives. 

The  gold  mining  industry  in  South  Africa 
about  700,000  tons  of  lime  per  year  worth  abo 
million  rand  (1  rand  =  0.5  U.S.  dollar), 
estimated  that  about  ten  percent  of  this  is  ox 
neutralize  acidic  waters  underground.  A  nov 
tentative  means  of  countering  the  productk 
acidity  in  mine  service  waters  and  minimizmi 
use  of  lime  is  discussed.  The  addition  of  30 1 
sodium  lauryl  sulfate  to  mine  water,  used  for 
ting  down  operations  on  broken  ore  in  a  t 
reduced  the  acidity  and  sulfates  in  the  return  \ 
form  the  slope.  The  pH  of  the  water  leavi 
working  slope  increased  from  below  3  to  abo 
and  the  sulfate  content  decreased  by  50%  to 
depending  on  the  wash  procedure  used.  How 
the  amount  of  acidity  and  nitrates  produced 
the  explosives  used  in  mining  were  not  affecti 
the  presence  of  sodium  lauryl  sulfate.  (See 
W88-01408)  (Wood-PTT) 
W88-01437 


6.  WATER  RESOURCES 
PLANNING 

6A.  Techniques  Of  Planning 


DEVELOPING  NONPOINT  SOURCE  < 
TROL  STRATEGIES  FOR  BIG  STONE  L 
TWO  APPROACHES, 

Minnesota  Pollution  Control  Agency,  Ros< 
For  primary  bibliographic  entry  see  Field 
W88-01099 


POSSIBLE  USES  OF  LONG-RANGE  WE 
ER  OUTLOOKS  IN  WATER  RESOURCES, 

Illinois  State  Water  Survey  Div.,  Champaign. 
For  primary  bibliographic  entry  see  Field  6B. 
W88-01239 


METHODOLOGY  FOR  DEVELOPING  < 
MAL  WATER  STORAGE  STRATEGIES, 

Colorado  State  Univ.,  Fort  Collins.  Dept.  of 

Engineering. 

For  primary  bibliographic  entry  see  Field  7A 

W88-01242 


ECONOMIC  GAINS  FROM  PROBABIJJ 
TEMPERATURE  FORECASTS, 

Massachusetts  Inst,  of  Tech.,  Cambridge.  D( 
Civil  Engineering. 

M.  G  Alexandridis,  and  R.  Krzysztofowicz. 
IN:  International  Symposium  on  Hydrome 
logy,  June  13-17,  1982,  Denver,  Colorado.  / 
can  Water  Resources  Association,  1983.  p  26 
3  tab,  8  ref.  NSF  Grant  No.  CEE-8107204. 
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eriptors:  •Hydrometeorology,  'Water  demand, 
iter  demand  forecasting,  *Economic  aspects, 
mperature,  •Forecasting,  'Probabilistic  proc- 
Decision  making. 

babilistic  and  categorical  daily  temperature 
casts  are  evaluated  in  the  context  of  power 
1  scheduling  by  an  electric  utility.  Two  decision 
xdures  are  considered:  an  optimal  one  which 
Mints  for  forecast  uncertainty  and  a  suboptimal 

which  does  not.  Probabilistic  forecasts  are 
id  superior  to  categorical  forecasts  because 
:  (1)  result  in  higher  economic  gains  for  both 
sion  procedures,  and  (2)  apprise  users  that 
asts  are  inherently  uncertain.  This  latter  at- 
ite  may  impel  the  sub-optimal  users  to  refine 

decision  procedures  and,  consequently,  reap 
higher  economic  gains.  (See  also  W88-O1203) 
hor's  abstract) 
-01243 


LICATION  OF  IFG-S  INSTHEAM  WATER 
[PERATURE  MODEL  IN  THE  UPPER 
ORADO  RIVER, 

Conservation  Service,  Fort  Collins,  CO. 
jrimary  bibliographic  entry  see  Field  2E 
■01248 


LICATION  OF  STATISTICAL  LOW  FLOW 
LYSIS  AS  A  BASIS  FOR  WATER  QUAL- 
PLANNING, 

iver  Univ.  (Germany,  F.R.).  Inst,  fuer  Wasser- 

chaft,  Hydrologie  und  Landwirtschaftlichen 

erbau. 

'rimary  bibliographic  entry  see  Field  2A 

01249 


LOOK   AT   FORECASTING   NATURAL 

CESSES, 

He  Pacific  Northwest  Labs.,  Richland,  WA 
Petrie. 

nternational  Symposium  on  Hydrometeoro- 
June  13-17,  1982,  Denver,  Colorado.  Ameri- 
'ater  Resources  Association,  1983.  p  303-307 
2  ref. 

iptors:  'Hydrometeorology,  'Path  of  pollut- 
Statistical  methods,  'Forecasting,  *Model 
•Waste  disposal,  Natural  processes,  Geo- 
logy, Long-term  planning. 

effort  to  aid  the  Department  of  Energy  in  the 
ication  and  characterization  of  future  natural 
ses  which  may  degrade  the  performance  of  a 

repository  for  high-level  nuclear  waste,  a 
stic/deterministic  computer  model  was  de- 
al   for   application    to    specific    sites.    This 

was  designed  to  consider  long  time  periods 
vhich  relatively  slow  geologic  processes  can 
importance.  Evaluation  of  the  results  of  the 
nalyses  suggests  that  this  technique  gives 

insight  mto  identifying  and  characterizing 
portant  processes,  and  appears  to  be  particu- 
iseful  m  characterizing  synergistic  effects. 
>ver,  analysis  of  the  results  suggests  that  ap- 

the  same  technique,  using  a  shorter  time 
to  water  management  would  be  rewarding 
of  the  suggested  advantages  of  such  a  new 
Jtion  of  existing  technology  include:  (1) 
detection  of  errors  in  either  the  data  or 
>tual  model;  (2)  quantification  of  the  prob- 
s  for  the  timing  and  magnitude  of  future 
I  events;  (3)  simulation  of  synergistic  interac- 
4)  quantification  of  uncertainty  through  the 

probability  density  functions  in  a  manner 

relatively  easy  for  non-specialists  to  under- 
i5)  exchange  of  information  among  technical 
mes  and  across  political  boundaries;  (6)  clear 
K>n  of  the  effects  of  changes  in  regulations; 

clear  separation  of  objective  and  subjective 
((See  also  W88-01203)  (Author's  abstract) 


WATER  RESOURCES  PLANNING— Field  6 
Cost  Allocation,  Cost  Sharing,  Pricing/Repayment— Group  6C 


CLIMATIC  VARIABILITY  AND  HYDROLOG- 
IC  PROCESSES:  AN  ASSESSMENT  FOR  THE 
SOUTHWESTERN  UNITED  STATES, 

Arizona  Univ.,   Tucson.   Lab.   of  Tree-Rine   Re- 
search. 
For  primary  bibliographic  entry  see  Field  2A. 

W88-01253 


seI^SPpK^"1  SEVEWTY  and  as- 

Nebraska  Univ.-Lincoln.  Center  for  Agricultural 

Meteorology  and  Climatology. 

For  primary  bibliographic  entry  see  Field  2A. 

Wo8-O1256 


DEVELOPMENT  OF  A  SURFACE  WATER 
SUPPLY  INDEX  -  A  DROUGHT  SEVERITY  IN- 
DICATOR FOR  COLORADO, 

Colorado  Div.  of  Water  Resources,  Denver. 
For  primary  bibliographic  entry  see  Field  2E. 


TRANSBORDER  SALINITY  AND  DROUGHT 
MANAGEMENT:  U.S./MEXICO  UNRE- 
SOLVED ISSUES, 

Colorado    Commission    on    Higher    Education 

Denver. 

For  primary  bibliographic  entry  see  Field  6E 

W88-01258 


SPATIAL  CHARACTERISTICS  OF  SEVERE 
DROUGHT  IN  THE  SACRAMENTO  RIVER 
BASIN, 

California  Univ.,  Davis.  Dept.  of  Geography. 
For  primary  bibliographic  entry  see  Field  2E 
W88-01260 


SCALE  PROBLEMS  IN  THE  SYNTHESIS  OF 
MULTI-SITE  PRECIPITATION, 

For  primary  bibliographic  entry  see  Field  2B 
W88-01262 


FLOOD  FREQUENCY  ANALYSIS  WITH  DE- 
TECTION AND  MODIFICATION  OF  OUT- 
L>I£RS, 

Illinois  State  Water  Survey  Div.,  Champaign. 
For  primary  bibliographic  entry  see  Field  2E 
W88-01288 


DECISION  SUPPORT  MODEL  SYSTEM  FOR 
THE  ANALYSIS  OF  REGIONAL  WATER 
POLICIES  IN  AN  OPEN-PIT  LIGNITE 
MINING  AREA  OF  THE  GDR, 

International  Inst,  for  Applied  Systems  Analysis, 

Laxenburg  (Austria). 

For  primary  bibliographic   entry   see   Field   6D. 

6B.  Evaluation  Process 


POINT/NONPOINT  SOURCE  TRADING  PRO- 
GRAM FOR  DILLON  RESERVOIR  AND 
PLANNED  EXTENSIONS  FOR  OTHER 
AREAS, 

Northwest    Colorado    Council    of   Governments, 

Frisco. 

For   primary   bibliographic   entry   see   Field   5G. 

W  88-01 163 


ECONOMIC     IMPACT     OF     CLIMATE     ON 
WATER  RESOURCES  MANAGEMENT, 

Oklahoma  Climatological  Survey,  Norman. 
For  primary  bibliographic  entry  see  Field  6C 
W88-01238 


3  tab,  5  ref. 

Descriptors:  *Hydrometeorology,  *Long-term 
planning,  *Weather,  *Water  resources  manage- 
ment, *Climates,  Precipitation,  Water  supply 
Weather  patterns,  Reservoirs,  Water  use. 

A  series  of  world  climate  aberrations  that  began  in 
the  1970's  led  to  considerable  concern  over  climate 
and  its  possible  changes  (new  trends  and  greater 
fluctuations).   A  part  of  this  concern  developed 
because  the  world,  with  ever  increasing  popula- 
tion,   has   become   more   sensitive    to   droughts, 
floods,  and  other  extremes  of  weather  that  com- 
prise climate.  This  concern  led  to  the  recognition 
that  long-range  weather  outlooks,  referred  to  as 
those  for  conditions   1   to  60  months  ahead,  had 
enormous  utility  in  the  management  of  water,  agri- 
cultural, and  energy  resources.  The  need  for  such 
forecasts  has  led  to  intensive  research  of  physical 
and  statistical  methods.  THose  methods  available 
now  produce  predictions  with  accuracies  promis- 
ing utility  for  some  water  management  endeavors. 
The  greatest  success  so  far  has  come  from  the 
statistically  based  methods.  This  has  been  possible 
because  of  relatively  long  climatic  records  and 
large  computers  able  to  handle  large  volumes  of 
data  and  complex  statistical  analyses.  Major  areas 
of  application  of  climate  outlooks  in   water  re- 
sources mclude:  (1)  operations  of  water  manage- 
ment systems  (river  basins,  reservoirs,  urban  water 
treatment  systems,  groundwater  recharge,  etc.);  (2) 
scheduling  of  water  supply  activities  (irrigation 
structural  renovations,  etc.);  and  (3)  anticipation  of 
extremes.  The  needs  for  predictions  range  from 
weeks  to  years  ahead.  For  example,  various  reser- 
voir operations  can  be  benefitted  by  2-week  rain 
predictions  and  others  by  predictions  of  rain  trends 
over  the  next  2  years.  Predictions  correct  to  the 
nearest  6  cm  are  needed  in  scheduling  reservoir 
releases,  but  instream  flow  needs  require  only  a 
prediction  of  the  relative  future  normalcy  (above 
near,  or  below  normal).  This  paper  addresses  the 
potential  applications  in  water  resources  of  out- 
looks.  (See  also   W88-01203)  (Author's  abstract) 
W88-01239 


ECONOMIC  GAINS  FROM  PROBABILISTIC 
TEMPERATURE  FORECASTS, 

Massachusetts  Inst,  of  Tech.,  Cambridge.  Dept.  of 

Civil  Engineering. 

For  primary  bibliographic  entry  see  Field  6A 

W88-01243 

NEW    LOOK    AT    FORECASTING    NATURAL 
PROCESSES, 

Battelle  Pacific  Northwest  Labs.,  Richland,  WA. 
For  primary  bibliographic  entry  see  Field  6A 
W88-01251 


ECONOMIC      VIABILITY      OF      WEATHER 
MODIFICATION  WATER  PROJECTS, 

Bureau  of  Reclamation,  Washington,  DC.  Atmos- 
pheric Resources  Management. 
For  primary  bibliographic  entry  see  Field  3B 
W88-01268 


6C„  Cost  Allocation,  Cost  Sharing, 
Pricing/Repayment 


FUNDING  NONPOINT  CONTROL  PROJECTS 
IN  MISSOURI, 

Missouri   Dept.   of  Natural   Resources,   Jefferson 
City. 

For   primary   bibliographic   entry   see   Field   5G 
W88-01094 


i^JURE  EXPANSION  PLANNING:  IN- 
ORATING  WATER  REUSE, 

i  Ub^  InS'  °fTech  '  Cambridge.  Ralph  M. 
fflary  bibliographic  entry  see  Field  3C. 


POSSD3LE  USES  OF  LONG-RANGE  WEATH- 
ER OUTLOOKS  IN  WATER  RESOURCES, 

Illinois  State  Water  Survey  Div.,  Champaign. 
S.  A.  Changnon. 

IN:  International  Symposium  on  Hydrometeoro- 
logy, June  13-17,  1982,  Denver,  Colorado.  Ameri- 
can Water  Resources  Association,  1983.  p  231-234, 


NONPOINT  SOURCE  POLLUTION  CONTROL 

£/™?I£G     FOR     LAKE    RESTORATION:     A 
CASE  STUDY  AT  CARLISLE  LAKE, 

Washington  State  Univ.,  Pullman.  Environmental 

Engineering  Dept. 

For   primary   bibliographic   entry   see   Field    5G 

W88-01108 
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Field  6— WATER  RESOURCES  PLANNING 


Group  6C— Cost  Allocation,  Cost  Sharing,  Pricing/Repayment 


I 


ECONOMICS:  NONPOINT  SOURCE  POLLU- 
TION IMPACTS, 

Virginia  Polytechnic  Inst,  and  State  Univ.,  Blacks- 
burg.  Dept.  of  Agricultural  Economics. 
S.  S.  Batie.  . 

IN:  Perspectives  on  Nonpoint  Source  Pollution, 
Proceedings  of  a  National  Conference,  Kansas 
City  MO.  May  19-22,  1985.  Environmental  Pro- 
tection Agency,    1985.   p  229-231,    1   tab,  4  ref. 

Descriptors:  *Economic  aspects,  'Nonpoint  pollu- 
tion sources,  'Water  pollution  effects,  *Water 
quality  management,  Costs,  Public  investment, 
Economic  analysis,  Water  quality  control. 

Too  often  economics  is  viewed  as  relating  only  to 
the  private  finances  of  individuals.  With  this 
narrow  view,  the  economics  of  nonpoint  source 
pollution  is  perceived  as  identifying  the  costs  to 
private  citizens  (for  example,  farmers)  of  control- 
ling nonpoint  source  pollution  problems.  A  more 
sophisticated  definition  of  economics  addresses  the 
costs  and  benefits  of  actions  to  the  general  public 
as  well  as  to  the  private  citizen.  An  even  more 
sophisticated  definition,  however,  recognizes  that 
economics  is  concerned  with  society's  values  and 
the  role  of  the  public  sector  in  shaping  and  reflect- 
ing these  values.  This  broad  definition  of  econom- 
ics incorporates,  as  legitimate  concerns  of  the  sci- 
ence, the  design  of  institutions,  the  evolution  and 
distribution  of  property  rights  to  resources,  and  the 
role  of  government  in  reflecting  emerging  societal 
values.  The  broad  definition  of  economics  is  used 
here  to  focus  on  the  costs  of  nonpoint  pollution  - 
both  the  costs  of  'doing  something'  and  the  costs  of 
'doing  nothing'  about  nonpoint  pollution.  This  dis- 
cussion is  then  related  to  alternative  institutional 
designs  for  controlling  nonpoint  source  pollution 
impacts.  (See  also  W88-01083)  (Lantz-PTT) 
W88-01125 


sources  (NPS)  pollution  control.  This  is  done  by 
presenting  some  results  of  the  economic  evaluation 
of  the  Rural  Clean  Water  Program  (RCWP)  and 
using  these  to  illustrate  high  priority  points.  The 
experimental  Rural  Clean  Water  Program  was  ini- 
tiated in  1980  to  demonstrate  the  effectiveness  of 
an  agricultural  nonpoint  source  program.   Some 
$60  million  was  allocated  to  21  projects.  Five  of 
these   received    additional    allocations   to   permit 
comprehensive  monitoring  and  evaluation.  These 
projects  are:  the  Idaho  Rock  Creek  Project,  the 
Illinois  Highland  Silver  Lake  Project,  the  Vermont 
St.  Albans  Bay  Project,  the  Pennsylvania  Conesto- 
ga  Headwaters  Projects,  and  the  South  Dakota 
Oakwood  Lakes-Poinsett  Project.  The  comprehen- 
sive  monitoring   and   evaluation    studies   include 
both  water  quality  and  economic  components.  The 
economic  evaluations  for  the  Idaho,  Illinois,  and 
Vermont  projects  are  the  most  complete  to  date,  so 
the  discussion  of  results   concentrates  on   these 
three.  The  preliminary  results  of  the  three  projects 
allow  some  implications  to  be  drawn  regarding 
priorities  for  allocating  public  resources  and  deter- 
mining actions  to  take  on  nonpoint  source  pollu- 
tion control.  These  implications  are:  (1)  Levels  of 
pollution  per  se  are  not  a  good  indication  of  the 
economic  damages  being  caused  by  NPS  pollution, 
or  of  the  likely  benefits  to  the  public  from  its 
control;  (2)  Economic  benefits  of  NPS  pollution 
control  can  vary  dramatically  among  areas;  (3) 
Some  anticipated  benefits  may  actually  be  negligi- 
ble; (4)  Costs  of  controlling  NPS  pollution  can 
differ  greatly  among  areas,  and  also  within  an  area, 
depending  on  the  measures  used;  and  (5)  Benefit/ 
cost  ratios,  which  bring  together  both  the  benefit 
and  cost  sides,  are  the  best  indication  of  where 
government  and  the  public  will  get  the  most  for 
money  spent.  (See  also  W88-01083)  (Lantz-PTT) 
W88-01127 


ECONOMICS  OF  NONPOINT  SOURCE  POL- 
LUTION CONTROL:  LAKE  TAHOE,  CALIFOR- 
NIA/NEVADA, 

Tahoe  Regional   Planning  Agency,   South  Lake 
Tahoe,  CA.  Long  Range  Planning  Div. 
D.  S.  Ziegler. 

IN:  Perspectives  on  Nonpoint  Source  Pollution, 
Proceedings  of  a  National  Conference,  Kansas 
City,  MO.  May  19-22,  1985.  Environmental  Pro- 
tection Agency,  1985.  p  232-233. 

Descriptors:  'Economic  aspects,  *Nonpoint  pollu- 
tion sources,  *Lake  Tahoe,  'California,  'Nevada, 
•Water  pollution  control,  'Water  quality  control, 
Water  quality  management,  Regional  planning, 
Public  investments. 

Lake  Tahoe  is  a  natural  resource  of  exceptional 
quality  -  "The  Jewel  of  the  Sierra'.  But  nonpoint 
source  pollution  control  measures  are  necessary  to 
protect  its  famous  water  quality.  These  nonpoint 
source  controls  will  have  a  beneficial  effect  on  the 
regional  economy  over  the  long  run.  Economic 
impacts  on  local  government  and  individual  prop- 
erty owners  should  be  minor,  assuming  that  they 
share  the  burden  of  capital  improvements.  Utility 
districts  that  finance  their  operations  with  connec- 
tion fees  will  be  affected  to  some  degree  by  growth 
management  policies.  (See  also  W88-O1083) 
(Lantz-PTT) 
W88-01126 


CONTROLLING  AGRICULTURAL  RUNOFF: 
GOVERNMENTS  PERSPECTIVE, 

Economic  Research  Service,  Washington,  DC. 
R.  S.  Magleby,  and  C.  E.  Young. 
IN:  Perspectives  on  Nonpoint  Source  Pollution, 
Proceedings   of  a   National   Conference,    Kansas 
City,  MO.  May  19-22,  1985.  Environmental  Pro- 
tection Agency,  1985.  p  234-236,  3  tab. 

Descriptors:  'Agricultural  runoff,  'Economic  as- 
pects, 'Water  quality  control,  'Water  pollution 
control,  'Idaho,  'Illinois,  'Vermont,  Public 
policy,  Costs,  Cost-benefit  analysis,  Nonpoint  pol- 
lution sources,  Water  quality  management. 

A  case  is  made  for  greater  consideration  by  gov- 
ernment, and  others,  of  economic  benefits  and 
costs  in  making  decisions  of  nonpoint  pollution 


OPTIMIZING    POINT/NONPOINT    SOURCE 

TRADEOFF  IN  THE  HOLSTON  RIVER  NEAR 

KINGSPORT,  TENNESSEE, 

Environmental   Protection   Agency,   Washington, 

DC. 

For  primary  bibliographic  entry  see  Field   5G. 

W88-01164 


W88-01238 

6D.  Water  Demand 


ECONOMIC  GAINS   FROM   PROBABIIIS 
TEMPERATURE  FORECASTS, 

Massachusetts  Inst,  of  Tech.,  Cambridge.  Dej 

Civil  Engineering. 

For  primary  bibliographic  entry  see  Field  6A. 

W88-01243 


CLIMATIC  VARIABILITY  AND  HYDROl 
IC  PROCESSES:  AN  ASSESSMENT  FOE  ' 
SOUTHWESTERN  UNITED  STATES, 

Arizona  Univ.,  Tucson.   Lab.  of  Tree-Ring 

search. 

For  primary  bibliographic  entry  see  Field  2A. 

W88-01253 

TRANSBORDER  SALINnY  AND  DROU 
MANAGEMENT:  U.S./MEXICO  UJ 
SOLVED  ISSUES, 

Colorado    Commission    on    Higher    Educs 

Denver. 

For  primary  bibliographic  entry  see  Field  6E. 

W88-01258 

USE  OF  HYDROMETEOROLOGICAL  E 
IN  DROUGHT  MANAGEMENT:  POTO! 
RIVER  BASIN  CASE  STUDY, 

Interstate  Commisson  the  Potomac  River  1 

Rockville,  MD.  Cooperative  Water  Supply  I 

ations  on  the  Potomac  River. 

For  primary  bibliographic  entry  see  Field  2E. 

W88-01259 


WATER  BALANCE  MODEL  OF  THE  TR 
DANUBIAN  MOUNTAIN  RANGE  IN  HU1 
RY  FOR  MINING  PURPOSES, 

Hungarian  Aluminium  Corp.,  Budapest. 
For  primary  bibliographic  entry  see  Field  2F. 
W88-01445 


ECONOMIC  IMPACT  OF  CLIMATE  ON 
WATER  RESOURCES  MANAGEMENT, 

Oklahoma  Climatological  Survey,  Norman. 
A.  Eddy. 

IN:  International  Symposium  on  Hydrometeoro- 
logy,  June  13-17,  1982,  Denver,  Colorado.  Ameri- 
can Water  Resources  Association,  1983.  p  225-229, 
8  fig,  1  tab,  3  ref. 

Descriptors:  'Hydrometeorology,  'Economic  as- 
pects, 'Economic  impact,  'Climates,  'Water  re- 
sources management,  Storms,  Water  supply,  Costs, 
Rainfall,  Streamflow,  Water  use. 

The  economic  well  being  of  our  country  has 
become  so  critically  dependent  upon  its  water  re- 
sources that  expected  variability  in  rainfall  patterns 
could  impose  stresses  leading  to  major  social  and 
economic  dislocations.  Summertime  convective 
storms  deliver  most  of  the  High  Plains'  surface 
water  supply  both  directly  to  crops  and  indirectly 
by  way  of  stockponds,  reservoirs,  and  streams  to 
all  water  requiring  sectors  of  the  economy.  What  is 
the  expectation  and  the  variability  of  this  non- 
depletable  resource.  The  problem  of  providing  a 
user-oriented  climatology  of  these  convective 
storms  has  two  interlinked  aspects.  The  first  is  to 
find  out  exactly  how  the  user-activities  are  climate 
sensitive  and  the  second  is  to  obtain  an  adequate 
sample  of  data  to  make  the  use  of  the  required 
climatology  cost  effective.  From  a  scientific  point 
of  view,  no  optimal  sampling  system  can  be  de- 
signed nor  can  the  'best'  data  processing  (climatol- 
ogy) be  accomplished  until  the  users'  value  systems 
are  known.  Currently,  Oklahoma  daily  rainfall, 
streamflow  (discharge)  and  lake  level  historical 
data  sets  to  assess  surface  water  availability  is 
being  analyzed;  and  the  agriculture,  municipal  and 
industrial  sectors  as  users  which  turn  water  into 
goods,  services  and  hence  dollars  is  being  exam- 
ined. One  of  the  results  illustrates  the  variability  of 
the  Gross  State  Product  of  Oklahoma  as  a  function 
of  the  rainfall  variability  across  the  state.  (See  also 
W88-O1203)  (Author's  abstract) 


DECISION  SUPPORT  MODEL  SYSTEM 
THE  ANALYSIS  OF  REGIONAL  Wj 
POLICIES  IN  AN  OPEN-PIT  LIG 
MINING  AREA  OF  THE  GDR, 

International  Inst,  for  Applied  Systems  An 
Laxenburg  (Austria). 

S.  Kaden,  L.  Luckner,  D.  Peukert,  and  K.  T* 
IN:  Mine  Water.  Proceedings  of  the  Second 
national  Congress,  Granada,  Spain,  Sept 
1985.  p  503-514,  3  fig,  2  tab,  8  ref. 

Descriptors:  'Water  allocation,  'Water 
'Model  studies,  'Mathematical  models,  * 
policy,  Lignite  mining,  Lignite,  East  Ger 
Water  management,  Resources  manag< 
Mathematical  equations,  Model  testing. 

A  decision  support  model  system  for  the  ai 
of  regional  water  policies  in  open-pit  lignite  i 
areas  was  developed  in  compliance  with  the 
national  Institute  for  Applied  Systems  Ai 
Standards.  It  is  verified  and  implemented  foi 
region  in  the  Lusatian  Lignite  District  i 
German  Democratic  Republic.  One  of  the 
components,  a  planning  model  for  multn 
analysis,  is  described.  The  underlying  matt 
cal  model  is  outlined  for  the  test  area,  de| 
examples  of  its  major  submodels  as  indical 
systems  development.  The  solution  procedu 
structure  of  the  model  system,  and  its  pr 
application  are  explained.  (See  also  W88- 
(Author's  abstract) 
W88-01451 

GAME  THEORETICAL  MODEL  FORTH 
AMINATION  OF  THE  MUTUAL  EFFEJ 
MINING  AND  ENVIRONMENTAL  CON 

Central  Inst,  for  Mining  Development,  Bi 

(Hungary). 

S.  Molnar,  and  F.  Szidarovszky. 

IN:  Mine  Water.  Proceedings  of  the  Seconc 

national    Congress,    Granada,    Spain,    Sep 
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1 523-530,  5  tab,  5  ref. 

Mors:  "Water  allocation,  "Water  users, 
mining,  "Environmental  protection,  "Water 
•Model  studies,  Data  interpretation,  Hun- 
lunicipal  water,  Industrial  water,  Aquifers 
tl  water,  Mathematical  models,  Mathemati- 
itions.  Case  studies. 

cale  coal  mining  operations  are  planned  for 
nsdanubian  Mountains,  Hungary.  However, 
eral  resources  are  located  below  the  karstic 
water  which  supplies  the  municipal  and 
il  water  for  the  region.  In  addition,  the 
g  of  the  aquifer  water  level  required  by 
affects  the  environment  because  the  natural 
e  of  the  thermal  waters  of  Budapest  and 
riginates  in  this  karstic  aquifer.  A  solution 
for  one  of  these  objectives  is  usually  far 
>timal  for  the  other  two.  Therefore,  the 
inon  problem  can  be  considered  a  three- 
e  problem  with  three  decision-makers  since 
water  supply,  and  environmental  protec- 
ne  under  the  jurisdiction  of  separate  au- 
.  A  conjunctive  analysis  of  regional  miner- 
rce  exploitation,  municipal  water  supply 
ironmental  protection  is  provided  by  a 
ective  programming  model  which  demon- 
ow  an  aquifer  management  problem  can  be 
y  the  theory  and  methods  of  noncoopera- 
les  in  which  the  decision-makers  are  the 
and  the  objective  functions  are  the 
functions.  The  mathematical  model  and 
J  results  for  a  case  study  of  a  groundwater 
l  Hungary  are  presented.  (See  also  W88- 
Vood-PTT) 
53 


demonstrated  unless  the  exposure  was  workplace 
related  or  drug  related.  As  a  result,  conventional 
tort  law  principles  are  often  inappropriate  when 
applied  to  environmental  toxic  torts  and  may  actu- 
ally  serve  as  barriers  to  recovery  by  plaintiffs  who 

S.»mjUn?K  VndfT  present  tort  law  Principles, 
generators  of  hazardous  wastes  have  been  eniovine 
virtual  immunity  from  liability  for  personal  injury 
damages  that  may  result  from  the  willful  or  neeli- 
frJl  v  Kxf  °u  t0?c  substan«s.  That  immunity 
from  liability  has  been  a  significant  factor  in  per- 
petuating the  low  cost  of  land  disposal.  However 
immunity  from  liability  may  soon  be  a  thing  of  the 
past,  rnree  of  the  principal  barriers  to  recovery  for 
personal  injury  damages  under  existing  tort  law 
principles  are:  (1)  obstacles  imposed  by  the  statute 
of  limitations  in  states  which  use  the  'exposure 
rule  rather  than  the  'discovery  rule';  (2)  require- 
ments with  respect  to  proof  of  causation  in  order 
to  establish  a  defendant's  liability;  and  (3)  require- 
ment,s„™  Pr°ving  and  quantifying  damages.  (See 
also  W88-00963)  (Lantz-PTT)  l 

W88-01010 
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tion   Agency,    Legal   aspects, 
Federal  jurisdiction. 


State  jurisdiction, 


ater  Law  and  Institutions 


TUDIES    INVOLVING    THE    TREAT- 
OF      HAZARDOUS      SUBSTANCES 
THE      SUPERFUND      REMEDIAL 
PROGRAM, 

lental  Protection  Agency,  Washington, 

edial  Response  Control. 

iary  bibliographic   entry  see   Field   5D 


^„?^rRUCTION  OF  IGNTTABLE 
KHJS  WASTE.  A  CASE  STUDY  IN 
TORY  INTERPRETATION 

toy  F),  Inc.,  West  Chester,  PA. 
ry  bibliographic  entry  see  Field  5E. 


YFOR  PERSONAL  INJURY  DAM- 
fSI?o™  FOR  INDUSTWAL 

i  Caldwell,  Pasadena,  CA 
v. 

=dings  of  the  39th  Industrial  Waste  Con- 
lay  8-10,  1984,  Purdue  University,  West 
Indian*      Butterworth      Publishers, 
oj.  p  453-458. 

■s:  "Waste  disposal,  "Legal  aspects,  "Li- 
idustnal  wastes,  "Personal  injury,  "Haz- 
stes,  "Torts,  Safety,  Toxicity,  Law  en- 

bstance  is  one  that  can  cause  injury  or 
result  of  its  chemical  action.  Toxic  tort 
tatively  new  branch  of  civil  law  which 
injuries  to  the  person  that  result  from 
o  toxic  substances  including  drugs, 
pesticides,  and  hazardous  wastes.  The 
«  result  from  such  exposures  are  often 
may  not  manifest  themselves  until  many 
the  exposures  have  occurred.  Exposures 
stances  are  usually  either  workplace 
ug  related,  or  environmental.  Conven- 
Uw  principles  are  effective  in  dealing 

*2.%T  or  with ""  acute  disease 

-ause  of  the  injury  is  comparatively  easy 

bi^10  Pr,°,ve-  However,  exposure  to 
bstance  could   result  in  a  chronic  or 

rlT*  °L  re^X  m  a  "on-sudden  event 
cause  and  effect  may  not  be  readily 


KEYNOTE  ADDRESS:  THE  COMPREHEN- 
SIVE ENVIRONMENTAL  RESPONSE  LIABIL- 
ITY, AND  COMPENSATION  ACT  OF  1980 

Baker  and  Hostetler,  Inc.,  Cleveland,  OH 
J.  H.  Russell. 

IN:  Proceedings  of  the  39th  Industrial  Waste  Con- 
ference, May  8-10,  1984,  Purdue  University,  West 
Lafayette,  Indiana.  Butterworth  Publishers 
Boston.  1985.  p  463-467.  wn/aam, 

Descriptors:  "Legal  aspects,  "Legislation,  "Com- 
prehensive Environmental  Response,  "CERLCA 
"Superfund,  "Statutes,  Liability,  and  Compensa- 
tion Act,  Liability,  Regulations. 

CERCLA,  or  the  Comprehensive  Environmental 
Response,   Liability,   and   Compensation   Act   of 
1980,  empowers  EPA  to:  target  a  waste  site,  do  a 
site  assessment,   determine  what   is  needed   and 
cleanup  the  site,  and  then  look  to  the  generators  of 
the  waste  found  at  the  site  for  reimbursement  to 
the    Superfund',  or  'the  Fund.'  The  fund  of  1.6 
billion  dollars  was  created  by  Congress  to  pay  for 
the  costs  of  cleanup,  which  are  known  as  remedi- 
ation costs,  remedial  action  or  response  costs.  Al- 
though there  are  four  statutory  acts  for  which  one 
is  strictly  liable  for  the  cost  of  remediation  and 
response,  only  three  are  of  immediate  interest   If 
one:  owns  or  operates  a  hazardous  waste  manage- 
ment facility,  arranges  for  the  disposal  of  hazard- 
ous waste,  or  accepts  such  waste,  one  is  strictly 
liable  for  Agency  response  costs  that  are  not  incon- 
sistent with  the  National  Contingency  Plan.  There 
must  also  be  a  release  or  threatened  release  -  leak- 
age or  spillage  from  the  drums  or  containers 
There  are  four  statutory  defenses:  an  act  of  God 
an  act  of  war,  an  act  of  a  third  party  not  your 
agent,  or  some  combination  of  these.  These  are  not 
much  help.  But  they  were  not  intended  to  be 
Congress  mtended  that  one  must  be  strictly  liable 
for  the  costs  of  response.  'Strictly  liable'  means 
that  the  negligence  standard  of  care  -  what  the 
reasonable  person  would  do  -  doesn't  apply.   It 
doesn't  matter  whether  you  knew,  or  didn't  know 
or  should  have  known.  This  is  what  the  CERCLA 
statute  is  about  in  a  nutshell.  Also  discussed  is  the 
lmminent-and-substantial  endangerment  provisions 
of  statute  106,  about  which  there  are  two  legal 
issues  developing  in  the  courts  in  CERCLA  law 
today;  one  is  joint  and  several  liability,  and  the 
other    is    apportionment.    (See    also    W88-00963) 
(Lantz-PTT) 
W88-01012 


A  task  force  composed  of  representatives  of  Feder- 
al, State,  interstate,  and  local  agencies  and  several 
private  groups  recently  completed  work  on  a  new 
national  nonpoint  source  policy.  This  policy  will 
provide  a  framework  for  all  nonpoint  source  pro- 
grams. It  sets  out  what  activities  are  to  be  under- 
taken by  each  group.  Among  other  things,  the 
policy  speaks  to  development  of  implementation 
strategies  by  the  many  agencies  involved  in  non- 
point  source  management.  In  fact,  the  U.S  Envi- 
ronmental Protection  Agency  (EPA),  the  other 
Federal  agencies  involved  in  the  task  force,  and 
several  States  have  already  developed  implementa- 
tion strategies.  Key  points  from  the  policy  and 
highlights  of  the  various  strategies  are  profiled 
here,  and  the  most  critical  aspects  for  success  are 
the  central  focus.  The  paper  also  describes  the 
evaluation  framework  EPA  plans  to  use  in  assess- 
mg  f.f™  Pr°gram  implementation  strategies.  (See 
also  W88-01083)  (Author's  abstract) 
W88-01089 


OVERVTEW  OF  THE  NATIONAL  NONPOINT 
SOURCE  POLICY, 

Synectics  Group,  Inc.,  Washington,  DC. 
A.  Marasco,  C.  Gesalman,  V.  Daub,  C.  Myers,  and 
J.  Meek. 

IN:  Perspectives  on  Nonpoint  Source  Pollution 
Proceedings  of  a  National  Conference,  Kansas 
City,  MO.  May  19-22,  1985.  Environmental  Pro- 
tection Agency,  1985.  p  47-50,  append. 

Descriptors:  "Nonpoint  pollution  sources,  "Regu- 
lations,  "Public  policy,   "Water  quality  control, 
Water  pollution  control,  "Environmental  Protec- 


ElSST^      COORDINATION: 

South  Brevard  Water  Authority,  Melbourne,  FL 
R.  J.  Massarelli. 

IN:  Perspectives  on  Nonpoint  Source  Pollution, 
Proceedings  of  a  National  Conference,  Kansas 
City,  MO.  May  19-22,  1985.  Environmental  Pro- 
tection Agency,  1985.  p  51-54,  2  fig,  1  tab. 

Descriptors:  "Water  resources  development, 
Honda,  "Lake  Washington,  "Interagency  task 
force,  "Saint  Johns  River,  "Nonpoint  pollution 
sources,  Lakes,  Water  supply,  Water  quality  con- 
trol, Agriculture,  Regulations. 

Lake  Washington,  on  Florida's  east  coast,  is  the 
sole  water  supply  for  over  100,000  people  in  south 
Brevard  County.  This  lake  is  one  of  a  chain  of 

akes  on  the  St.  Johns  River.  Water  quality  prob- 
lems in  Lake  Washington,  as  well  as  the  St.  Johns 
Kiver,  have  been  described  as  natural  problems 
aggravated  by  man.  All  of  the  man-induced  water 
quality  problems  are  the  result  of  nonpoint  sources 
Historically  diking  and  draining  of  the  St.  Johns 
Kiver  marsh  and  continued  agricultural  drainage 
has  been  the  principal  nonpoint  source  pollution 
During  the  last  15  to  20  years,  urban  drainage  has 
been  introduced  into  the  lake.  An  interagency  task 
for  ce  was  formed  to  protect  and  improve  the 
water  quality  of  Lake  Washington.  This  task  force 
included  the  major  regulatory  agencies,  water  re- 
source managers,  and  water  users  of  Lake  Wash- 
ington. The  task  force's  effectiveness  was  gov- 
erned by:  (1)  problem  definition,  (2)  agency  statu- 
tory power,  (3)  agency  program  priority,  and  (4) 

S«UlliSm%  P£H<?  'uVel  £««**»■.  (See  also 
W88-01083)  (Author's  abstract) 

W88-01090 


BASIC  LEGAL  ISSUES, 

Environmental  Defense  Fund,  New  York 
J.  T.  B.  Tripp. 

IN:  Perspectives  on  Nonpoint  Source  Pollution 
Proceedings  of  a  National  Conference,  Kansas' 
City,  MO.  May  19-22,  1985.  Environmental  Pro- 
tection Agency,  1985.  p  35-59. 

Descriptors:  "Legal  aspects,  "Water  quality  con- 
trol, Nonpoint  pollution  sources,  Laws,  Regula- 
tions, Highways,  Runoff,  Legislation,  Agriculture. 

Nonpoint  source  water  pollution  is  thought  diffi- 
cult to  control  because  it  derives  from  diffuse 
sources  over  a  broad  area.  Many  forms  of  nonpoint 
source  pollution  derive,  however,  from  inappropri- 
ate use  of  land  or  water  resources  which  are  sub- 
ject to  regulation  through  Federal  and  State  wet- 
land protection  laws,  such  as  the  Clean  Water  Act 
section  404  Program,  local  government  zoning 
powers,  and  other  local,  State  or  Federal  lawt 
which  contribute  directly  or  indirectly  to  nonpoint 
source  poUution.  With  respect  to  urban  or  high- 
way runoff,  vigorous  enforcement  of  Clean  Air 
Act  programs  relating  to  mobile  and  stationary 
sources  may  result  in  significant  reduction  of  im- 
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pacts  of  metals,  organics,  and  acid  rain.  Non-en- 
forceable Best  Management  Plans  are  virtually  use- 
less at  controlling  nonpoint  source  pollution.  For 
some  existing  nonpoint  source  pollution,  such  as 
agricultural  soil,  nutrient  and  pesticide  runoff,  cost- 
effective  economic  investments  must  be  identified 
which  control  such  pollution  through  alternative 
use  of  waste  resources  and  find  the  institutional 
mechanisms  to  facilitate  those  investments.  (See 
also  W88-01083)  (Author's  abstract) 
W88-01091 


COMPELLING  ON-THEGROUND  IMPLE- 
MENTATION OF  MEASURES  TO  CONTROL 
NONPOINT  SOURCE  POLLUTION, 

National  Audubon  Society,  Washington,  DC. 
For  primary  bibliographic  entry  see  Field   5G. 
W88-01092 

CONTROLLING  NONPOINT  SOURCES  OF 
POLLUTION  -  THE  FEDERAL  LEGAL 
FRAMEWORK  AND  THE  ALTERNATIVE  OF 
NONFEDERAL  ACTION, 

Department  of  the  Interior,  Washington,  DC. 
For  primary  bibliographic   entry  see  Field   5G. 
W88-01093 

STATE  OF  MARYLAND  NONPOINT  SOURCE 
CONTROL  IMPLEMENTATION  PROGRAM, 

Maryland  Dept.  of  Health  and  Mental  Hygiene, 
Baltimore.  Office  of  Environmental  Programs. 
For  primary  bibliographic   entry  see  Field   5G. 
W88-01095 

WISCONSIN  NONPOINT  SOURCE  PRO- 
GRAM, 

Wisconsin  Dept.  of  Natural  Resources,  Madison. 
For  primary  bibliographic  entry  see  Field  5G. 
W88-01096 


City,  MO.  May  19-22,  1985.  Environmental  Pro- 
tection Agency,  1985.  p  85-87. 

Descriptors:  'Water  conservation,  'Utah,  'Loans, 
•Legislation,  'Agriculture,  Soil  conservation,  Eco- 
nomic aspects,  Utah  Agricultural  Research  Devel- 
opment Loan,  Water  quality  control,  Conserva- 
tion, Costs. 

In  1983,  the  Utah  Legislature  provided  $2.4  million 
for  soil  and  water  conservation  practices  to  the 
Utah  Agricultural  Research  Development  Loan 
(ARDL)  program.  Loans  are  made  at  a  3%  inter- 
est rate  with  a  one-time  4%  administrative  fee  and 
a  maximum  12-year  loan  length.  The  Utah  Soil 
Conservation  Commission  administers  the  program 
and  local  Soil  Conservation  Districts  are  responsi- 
ble for  plan  approval.  After  2  years  of  operation, 
over  $11  million  has  been  loaned  to  farmers  for 
conservation  work.  The  ARDL  program  is  divid- 
ed into  three  categories:  (1)  the  regular  ARDL 
program  for  soil  and  water  conservation  practices; 
(2)  the  watershed  program  for  conservation  and 
water  quality  practices  in  special  targeted  areas; 
and  (3)  the  emergency  conservation  program.  This 
program  has  been  successful  in  implementing  con- 
servation practices  and  improving  water  quality  in 
Utah.  The  program  is  a  revolving  fund  loan  and 
provides  operators  with  an  incentive  to  install 
practices  that  benefit  the  public  at  a  low  cost  to  the 
taxpayers.  Utah  is  currently  the  only  State  in  the 
Nation  operating  a  program  of  this  kind.  (See  also 
W88-O1083)  (Author's  abstract) 
W88-01098 

COMPREHENSIVE  PROTECTION  FOR  TWO 
MULTIPURPOSE  RESERVOIRS  IN  CENTRAL 
NORTH  CAROLINA  -  EPA'S  NATIONAL  NON- 
POINT  SOURCE  POLICY  CAN  WORK, 

Triangle  J  Council  of  Governments,  Research  Tri- 
angle Park,  NC. 

For  primary  bibliographic  entry  see  Field  3G. 
W88-01101 


BRIDGING  THE  GAP  BETWEEN  WATER 
QUALITY  AND  NONPOINT  SOURCE  ACTIVI- 
TIES: A  CONTINUUM  OF  INSTITUTIONAL 
ARRANGEMENTS, 

Environmental  Protection  Agency,  Boston,  MA. 
B.  Hague. 

IN:  Perspectives  on  Nonpoint  Source  Pollution, 
Proceedings  of  a  National  Conference,  Kansas 
City,  MO.  May  19-22,  1985.  Environmental  Pro- 
tection Agency,  1985.  p  79-84,  1  fig,  12  ref. 

Descriptors:  'Nonpoint  pollution  sources,  'Water 
quality  control,  'Institutions,  Water  quality  man- 
agement, State  jurisdiction,  Interagency  coopera- 
tion, Management  planning,  New  England. 

Successful  nonpoint  source  control  implementation 
requires  devising  institutional/legal  arrangements 
to  draw  formally  the  various  interests  and  agencies 
responsible  for  Best  Management  Practices 
(BMP's)  into  the  water  quality  management  proc- 
ess; yet,  at  the  same  time,  formalize  the  role  of  the 
State  Water  Quality  Management  (WQM)  agen- 
cies. EPA  and  the  New  England  States  have  estab- 
lished an  array  of  mechanisms  by  which  State 
WQM  agencies  formally  involve  the  State  forester, 
timber  industry,  construction  industry,  and  agricul- 
tural interests  in  activities  ranging  from  technical 
assistance  on  BMP  certification  and  plan  review  to 
limited  inspection.  Corresponding  mechanisms  for 
backup  enforcement  by  the  State  WQM  agency, 
Attorney  General,  and  EPA  vary.  This  presenta- 
tion outlines  and  evaluates  the  experience  with 
these  mechanisms  over  the  past  5  years,  suggesting 
improvements,  refinements,  or  new  mechanisms 
for  the  future.  The  evaluation  covers  a  continuum 
of  measures  from  the  voluntary  to  backup  enforce- 
ment, and  from  private  to  public  responsibilities. 
(See  also  W88-01083)  (Author's  abstract) 
W88-01097 


UTAH    AGRICULTURE    RESOURCE   DEVEL- 
OPMENT LOAN  PROGRAM, 

Utah  Dept.  of  Agriculture,  Salt  Lake  City. 

J.  A.  Paraskeva. 

IN:   Perspectives  on  Nonpoint  Source  Pollution, 

Proceedings   of  a   National   Conference,    Kansas 


CHESAPEAKE     BAY     NONPOINT     SOURCE 
POLLUTION, 

Chesapeake  Bay  Liaison  Office,  Annapolis,  MD. 
For  primary  bibliographic  entry  see  Field  5B. 
W88-01113 


NONPOINT  SOURCE  POLLUTION  CONTROL 
IN  SMALL  BAYS  OF  PUGET  SOUND, 

Washington   Dept.    of  Ecology,    Olympia,   WA. 

Shorelands  Div. 

For  primary  bibliographic  entry  see  Field   5G. 

W88-01115 


ASSOCIATION  OF  STATE  AND  INTERSTATE 
WATER  POLLUTION  CONTROL  ADMINIS- 
TRATORS, „    . 

Association  of  State  and  Interstate  Water  Pollution 
Control  Administrators,  Washington,  DC. 
R.  J.  Savage,  and  L.  Eichmiller. 
IN:  Perspectives  on  Nonpoint  Source  Pollution, 
Proceedings  of  a  National  Conference,  Kansas 
City,  MO.  May  19-22,  1985.  Environmental  Pro- 
tection Agency,  1985.  p  227-228. 

Descriptors:  'Association  of  State  and  Interstate 
Water  Pollution  Control  Administrators,  'Non- 
point  pollution  sources,  'Water  quality  control, 
Water  quality  management,  State  jurisdiction, 
Interagency  cooperation,  Funding. 

The  Association  of  State  and  Interstate  Water  Pol- 
lution Control  Administrators  (ASIWPCA)  is  con- 
fident about  the  future  of  nonpoint  source  pollu- 
tion. However,  future  commitments  involve  the 
need  to  move  from  the  status  quo  to:  understand- 
ing environmental  priorities;  getting  the  facts 
straight;  making  the  existing  consensus  advanta- 
geous; and  planning  strategically.  The  ASIWPCA 
position  on  nonpoint  source  pollution  provides 
that:  Water  quality  management  plans  should  be 
the  basis  for  implementation  -  that  is,  existing  infor- 
mation is  generally  adequate;  Nonpoint  source  pol- 
lution is  primarily  a  State  responsibility;  States  are 
moving  ahead  but  much  remains  to  be  done;  Fed- 
eral funding  and  technical  assistance  are  needed  to 


promote  that  activity;  States  should  be  nek 
countable  for  resolving  their  priority  water  qu 
problems;  Federal  regulatory  programs  wouk 
help  promote  nonpoint  source  pollution  coi 
and,  Nonpoint  source  should  be  an  integral  pa 
the  Section  106  program.  (See  also  W88-01 
(Lantz-PTT) 
W88-01124 


CONTROLLING  AGRICULTURAL  RUN 
GOVERNMENTS  PERSPECTIVE, 

Economic  Research  Service,  Washington,  DC 
For  primary  bibliographic  entry  see  Field  6C. 
W88-OU27 


WATERSHED  WATER  QUALITY  PROGRj 
LESSONS  LEARNED  IN  HXINOIS, 

Environmental  Protection  Agency,  Chicago 

Region  V. 

For  primary  bibliographic  entry  see  Field 

W88-01130 


PRAIRIE  ROSE  LAKE  RURAL  CLEAN  W/ 
PROGRAM  PROJECT, 

Iowa  Dept.  of  Water,  Air  and  Waste  Manage 

Des  Moines. 

For  primary  bibliographic  entry  see  Fiek 

W88-01131 

IMPLEMENTING  AN  URBAN  NONP 
SOURCE  CONTROL  STRATEGY, 

Satterthwaite  Associates,  Inc.,  West  Chestei 
For  primary  bibliographic  entry  see  Fiek 
W88-01138 

URBAN  STORMWATER  QUALITY  MAfi 
MENT:  THE  FLORTOA  EXPERDINCE, 

Florida  State  Dept.  of  Environmental  Regu 

Tallahassee. 

For  primary  bibliographic   entry  see  Fiel 

W88-01139 


PROBLEMS  AND  PROGRESS  IN  f 
SOIL  EROSION  AND  SEDIMENTATION 
TROL:  A  BICOUNTY  PERSPECTIVE, 

Lake  County  Dept.  of  Planning,  Zoning  and 

ronmental  Quality,  Waukegan,  IL. 

P.  G.  Thum,  and  G.  A.  Paulson. 

IN:  Perspectives  on  Nonpoint  Source  Pol 

Proceedings   of  a  National   Conference,  1 

City,  MO.  May  19-22,  1985.  Environment! 

tection  Agency,  1985.  p  295-299,  1  fig,  2  tab, 

Descriptors:  'Water  pollution  control,  *I 
control,  'Urban  ares,  'Soil  erosion,  'Sedi 
tion  control,  'Water  management,  'Fox 
'Chain  O'Lakes,  'Illinois,  'Nonpoint  pc 
sources,  Sedimentation,  Interagency  coopf 

Controlling  urban-related  soil  erosion  and  se 
tation  problems  in  northeastern  Illinois  r 
involvement  by  all  water  resource  user  gn 
the  decision  making  and  enforcement  proce 
Fox  River-Chain  O'Lakes  region  in  Lai 
McHenry  Counties,  Illinois,  suffers  from 
sedimentation  problems  caused  partly  by  cc 
tion  site  soil  erosion  within  the  watershed.  1 
having  the  authority  to  control  such  nonpo 
lution  problems,  many  municipalities  lacl 
comprehensive  ordinances  or  the  means  t< 
tively  enforce  such  regulations.  Anticipati 
development  in  the  watershed  may  worsen 
existing  sedimentation  problems.  Both  c 
recognize  their  common  interest  in  the  ass 
problems  provided  by  the  Fox  Rive 
O'Lakes.  Lake  County  has  worked  extens 
nonpoint  pollution  since  the  1970's.  M 
County,  on  the  other  hand,  has  not  yet  expe 
the  development  pressure  associated  wit 
proximity  to  the  Chicago  metropolitan  ar< 
rently,  McHenry  County  Defenders,  a  pnv 
zens  advocate  group,  is  spearheading  a  put 
cation  effort  to  prevent  further  damage  to 
River-Chain  O'Lakes  by  soil  erosion  and  s 
tation  from  construction  sites.  Cooperativ 
between  Lake  County  and  the  Defenders 
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o  address  this  nonpoint  pollution  concern  across 
he  bicounty  jurisdiction.   (See  also  W88-01083) 
Author's  abstract) 
V88-01140 


NATIONAL  PERSPECTIVE  ON  ENVIRON- 
MENTAL CONSTRAINTS  TO  HYDROELEC- 
lUC  DEVELOPMENT, 

)ak  Ridge  National  Lab.,  TN.  Environmental  Sci- 

nces  Div. 

I.  G.  Hildebrand,  M.  J.  Sale,  G.  F.  Cada,  and  J.  M. 

.oar. 

N:  Perspectives  on  Nonpoint  Source  Pollution, 

•roceedings  of  a   National   Conference,   Kansas 

3ty,  MO.  May  19-22,  1985.  Environmental  Pro- 

sction  Agency,  1985.  p  301-303,  12  ref. 

)escriptors:  'Environmental  effects,  'Hydroelec- 
ric  power,  'Water  resources  development, 
Water  quality,  Hydroelectric  plants,  Dissolved 
xygen,  Tailwater,  Fisheries,  River  basins,  Ecolog- 
:al  effects. 

"he  U.S.  Department  of  Energy  (DOE)  initiated  a 
ydropower  development  program  in  1977  to  pro- 
lote  small-scale  (<  or  =  MW)  hydroelectric 
rejects  across  the  country.  Consistent  with 
K5E's  support  of  research  on  environmental  as- 
ects  of  energy  production,  it  was  recognized  that 
nalysis  of  potential  environmental  constraints 
lould  be  an  integral  part  of  the  DOE  progTam. 
Tie  Environmental  Sciences  Division  of  Oak 
jdge  National  Laboratory  implemented  studies 
n  the  environmental  effects  of  hydropower  devel- 
pment  in  1978  in  support  of  the  DOE  effort, 
roblems  associated  with  the  concentration  of  dis- 
jlved  oxygen  in  tailwaters  below  dams  and  in- 
xeam  flow  requirements  for  fisheries  are  ana- 
fzed.  The  need  for,  and  technical  challenges  relat- 
i  to,  assessment  of  the  environmental  effects  of 
lultiple-project  developments  in  river  basins  are 
iscussed.  Although  the  focus  of  the  DOE  pro- 
ram  is  on  small-scale  hydroelectric  development, 
le  issues  discussed  are  applicable  to  large-scale 
icilities  as  well.  (See  also  W88-01083)  (Lantz- 
TT) 
'88-01141 


UPLEMENTTNG  THE  PUBLIC/PRIVATE 
ONPOLNT  SOURCE  MANAGEMENT  PART- 
ERSHIP:  A  STATE  FORESTRY  PERSPEC- 
IVE, 

klahoma  State  Dept.  of  Agriculture,  Oklahoma 

ity.  Forestry  Div. 

or  primary  bibliographic  entry  see  Field   5G. 

'88-01144 


ONCOAL  MINERAL  MINING  AND  RECLA- 
IATION  (CURRENT  AND  ABANDONED  OP- 
RATIONS)  IN  THE  TENNESSEE  RIVER 
ASIN, 

ennessee  Valley  Authority,  Norris. 

or  primary  bibliographic   entry   see   Field   5G. 

'88-01146 


EGULA1TNG  NONPOINT  SOURCES  OF 
OLLUTION  FROM  TIMBER  HARVESTING  - 
CASE  HISTORY  OF  THE  CALD70RNIA  EX- 
ERIENCE, 

umboldt  State  Univ.,  Areata,  CA. 

or  primary   bibliographic   entry   see   Field   5G. 

'88-01160 


OINT/NONPOINT  SOURCE  TRADING  PRO- 
RAM  FOR  DILLON  RESERVOER  AND 
LANNED  EXTENSIONS  FOR  OTHER 
REAS, 

brthwest    Colorado    Council    of   Governments, 

risco. 

or  primary  bibliographic   entry   see   Field   5G. 

'88-01163 


ACTERIAL  WATER  QUALITY  AND  SHELL- 
ISH  HARVESTING, 

Tegon   State   Dept.    of  Environmental   Quality, 

ortland. 

or  primary  bibliographic   entry  see   Field   5G. 


W88-01171 


TRANSBORDER  SALINITY  AND  DROUGHT 
MANAGEMENT:  U.S./MEXICO  UNRE- 
SOLVED ISSUES, 

Colorado    Commission    on    Higher    Education, 
Denver. 
R.  L.  Eldridge. 

IN:  International  Symposium  on  Hydrometeoro- 
logy,  June  13-17,  1982,  Denver,  Colorado.  Ameri- 
can Water  Resources  Association,  1983.  p  343-346, 
3  ref. 

Descriptors:  *Hydrometeorology,  'Reservoir  op- 
eration, 'Water  management,  'Salinity,  'Drought, 
'International  agreements,  'United  States, 
'Mexico,  'Colorado  River,  Treaties,  Water  qual- 
ity, Water  supply. 

The  U.S.  government  has  guaranteed  the  quantity 
and  the  quality  of  the  water  delivered  at  the  border 
to  Mexico  in  the  Colorado  River.  The  history  and 
substance  of  these  commitments  are  briefly  re- 
viewed. The  unresolved  issues  of  salinity  control 
and  drought  response  are  described.  Particular  at- 
tention is  given  to  how  the  salt  loading  problem  is 
defined,  and  to  the  lack  of  definity  of  'extraordi- 
nary drought.'  The  conclusion  is  that  a  Salinity 
Control  and  Drought  Response  Compact  is  needed 
among  the  states  of  the  Colorado  River  Basin.  (See 
also  W88-01203)  (Author's  abstract) 
W88-01258 


FEDERAL/STATE  COOPERATIVE  WEATHER 
MODIFICATION  PROGRAM, 

National  Oceanic  and  Atmospheric  Administra- 
tion, Boulder,  CO.  Weather  Modification  Program 
Office. 

For  primary  bibliographic  entry  see  Field  3B. 
W88-01265 


STATE  PERSPECTIVE  ON  WEATHER  MODI- 
FICATION ACTIVITIES, 

Colorado   Dept.   of  Natural   Resources,   Denver. 

Weather  Modification  Program. 

For  primary  bibliographic  entry  see  Field  3B. 

W88-01269 


INTERNATIONAL  ASPECTS  OF  ACID  DEPO- 
SITION, 

North  Carolina  State  Univ.,  Raleigh.   School  of 

Forest  Resources. 

For  primary  bibliographic  entry  see  Field  5C. 

W88-01272 


U.S.  NATIONAL  ACID  PRECIPITATION  AS- 
SESSMENT PROGRAM, 

National  Acid  Precipitation  Assessment  Program, 

Washington,  DC. 

For  primary  bibliographic  entry  see  Field  5C. 
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IMPACT  OF  THE  RESOURCE  CONSERVA- 
TION AND  RECOVERY  ACT  ON  THE  DESIGN 
OF  HAZARDOUS  WASTE  INCINERATORS, 

IT  Enviroscience,  Inc.,  Knoxville,  TN. 

J.  N.  Clark,  and  J.  J.  Cudahy. 

IN:  Detoxication  of  Hazardous  Waste.  Ann  Arbor 

Science,  Ann  Arbor,  MI.  1982.  p  93-108,  7  tab,  17 

ref. 

Descriptors:  'Waste  treatment,  'Resource  Conser- 
vation and  Recovery  Act,  'Detoxification,  'Haz- 
ardous wastes,  'Incineration,  'Wastewater  treat- 
ment, 'Path  of  pollutants,  Legislation,  Waste  char- 
acteristics, Landfills,  Chemical  treatment,  Biologi- 
cal treatment,  Injection. 

Passage  of  the  Resource  Conservation  and  Recov- 
ery Act  (RCRA)  in  1976  ushered  in  a  new  era  of 
hazardous  waste  regulation.  The  U.S.  Environ- 
mental Protection  Agency  (EPA)  currently  esti- 
mates that  67,000  generating  facilities,  handling 
some  43  million  wet  metric  tons  of  hazardous 
waste  (HW)  will  be  regulated  in  1981.  Approxi- 
mately 10-20%  of  this  hazardous  waste  is  being 
incinerated  in  about  850  industrial  and  commercial 


HW  incinerators.  Between  1981  and  1985,  possibly 
50-100  new  industrial  and  commercial  HW  inciner- 
ators may  need  to  be  designed  and  installed  to 
meet  the  disposal  pressure  caused  by  RCRA.  Sub- 
title C  of  RCRA  requires  'cradle-to-grave'  ac- 
countability for  HW  materials.  Wastes  will  be 
tracked  and  regulated  from  their  generation  point 
through  storage,  transportation,  and  final  treatment 
and/or  disposal.  One  of  the  key  Subtitle  C  sections 
is  Section  3004,  'Standards  for  Owners  and  Opera- 
tors of  Hazardous  Waste  Treatment,  Storage  and 
Disposal  Facilities.'  This  section  includes  standards 
for  treatment  alternatives,  which  include  inciner- 
ation, landfill,  surface  impoundments,  land-farm- 
ing, chemical,  physical  and  biological  treatment, 
and  underground  injection.  This  chapter  discusses 
the  impact  of  RCRA  SEction  3004  on  the  design 
of  industrial  and  contractor  HW  incineration  sys- 
tems. (See  also  W88-01297)  (Lantz-PTT) 
W88-01301 


FEDERAL  POLYCHLORINATED  BIPHENYL 
REGULATIONS, 

Environmental  Protection  Agency,  Washington, 
DC.  Office  of  Pesticides  and  Toxic  Substances. 
M.  Velie,  and  G.  Kuntz. 

IN:  Detoxication  of  Hazardous  Waste.  Ann  Arbor 
Science,  Ann  Arbor,  MI.  1982.  p  121-130,  4  ref. 

Descriptors:  'Waste  treatment,  'Waste  disposal, 
'Hazardous  wastes,  'Toxic  wastes,  'Detoxifica- 
tion, 'Regulations,  'Polychlorinated  biphenyls, 
'Legislation,  'Water  quality  control,  Environmen- 
tal Protection  Agency,  Interagency  cooperation, 
Environmental  effects,  Electrical  equipment, 
Water  quality  standards,  Aroclor,  Federal  Water 
Pollution  Control  Act,  Food  and  Drug  Adminis- 
tration, Toxic  Substances  Control  Act. 

Since  the  mid-1960's  polychlorinated  biphenyls 
(PCB)  have  been  found  widely  distributed  in  low 
concentrations  throughout  the  United  States.  In 
1969,  the  Council  on  Environmental  Quality 
(CEQ)  was  formed;  and  in  1970,  the  U.S.  Environ- 
mental Protection  Agency  (EPA).  Both  began 
work  on  the  PCB  problem.  CEQ  was  the  catalyst 
in  the  formation  of  a  federal  interagency  task  force 
to  coordinate  the  federal  PCB  effort.  In  May  1972 
the  task  force  issued  a  report  concluding  that  PCB 
contamination  was  ubiquitous  and  represented  an 
unqualified  but  undisputable  hazard,  and  that  the 
use  of  PCB  should  be  restricted  to  essential  appli- 
cations that  involve  minimal  direct  human  expo- 
sure. Once  this  report  was  issued,  programs  aimed 
at  correcting  the  PCB  problem  were  begun.  In 
1971  Monsanto,  the  sole  domestic  commercial  pro- 
ducer of  PCB,  voluntarily  restricted  sales  of  PCB 
to  'closed-system  uses,'  thereby  limiting  sales  to 
manufacturers  of  transformers  and  capacitors. 
Monsanto  also  introduced  what  it  felt  was  a  less 
toxic  PCB  mixture,  Aroclor  1016.  The  EPA  rec- 
ommended raising  water  quality  standards  to 
reduce  PCB  levels  to  less  than  0.01  ppb.  In  Febru- 
ary 1973  the  Organization  for  European  Communi- 
ty Development  (OECD)  issued  a  directive  that 
recommended  limiting  the  worldwide  use  of  PCB. 
EPA  designated  PCB  as  toxic  substances  and  set  a 
national  effluent  standard  pursuant  to  Section 
307(a)  of  the  Federal  Water  Pollution  Control  Act 
Amendments  of  1972  (PL  92-500).  In  1973  the 
Food  and  Drug  Administration  (FDA)  published 
regulations  limiting  the  use  of  PCB  in  food  and 
feed  facilities  and  establishing  temporary  toler- 
ances for  PCB  levels  in  many  food  and  feed  items. 
In  February  1977  EPA  banned  PCB  discharges 
into  waterways  by  capacitor  and  transformer  man- 
ufacturers, and  finally  in  1976  the  Toxic  Sub- 
stances Control  Act  (TSCA)  (PL  94-469)  was 
passed  by  Congress,  requiring  regulation  of  PCB. 
(See  also  W88-01297)  (Lantz-PTT) 
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SELECTED  LEGAL  ASPECTS  OF  A  DIOXIN 
DETOXICATION  PROJECT, 

Syntex  Research,  Inc.,  Palo  Alto,  CA. 

K.  A.  Stormer. 

IN:  Detoxication  of  Hazardous  Waste.  Ann  Arbor 

Science,  Ann  Arbor,  MI.  1982.  p  261-267. 
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Descriptors:  'Legal  aspects,  'Dioxin,  *Detoxifica-       W88-01320 
tion,  'Cleanup  operations,  *Waste  treatment,  ♦Pol- 
lution   treatment,    Hexachlorophene,    Trichloro- 
phenol,  Wastewater  treatment,  Sludge,  Waste  dis- 
posal, Organic  compounds. 

In  the  late  1960s  North  Eastern  Pharmaceutical 
and  Chemical  Company,  Inc.  (NEPACCO)  leased 
a  portion  of  the  Syntex  Agribusiness  Verona  plant 
from  the  company  that  then  owned  it.  Under  this 
lease,  NEPACCO  was  entirely  responsible  for  dis- 
posing of  its  own  wastes  and  trash,  and  agreed  to 
operate  at  all  times  in  conformity  with  applicable 
laws  and  regulations.  NEPACCO's  activities  at  the 
plant  included  the  production  of  hexachlorphene. 
One  step  of  that  manufacturing  process  which 
involved     the     purification     of    trichlorophenol 
(TCP),  apparently  produced  dioxin  as  an  unwanted 
by-product.  Syntex  Agribusiness  later  acquired  the 
Verona  plant  subject  to  the  existing  lease  with 
NEPACCO.  NEPACCO  ran  into  financial  diffi- 
culties when  hexachlorophene,  its  main  product 
line,  was  essentially  removed  from  the  market  by 
the  Food  and  Drug  Administration  (FDA)  and 
soon  thereafter  NEPACCO  allowed  its  corporate 
charter  to  lapse.  NEPACCO  had  evidently  aban- 
doned the  tank  upon  its  own  financial  collapse. 
The  first-priority  activity,  from  legal  as  well  as 
other    perspectives,    was    to    provide    additional 
safety  precautions  for  the  tank.  A  reinforced  con- 
crete dike,  capable  of  containing  the  entire  con- 
tents of  the  tank  should  it  leak,  was  constructed 
beneath  it;  a  building  was  erected  over  it;  and  a 
wire  fence  was  constructed  beneath  it.  After  the 
area  was  safely  secured,  Syntex  turned  its  attention 
to  finding  a  suitable  way  to  resolve  the  problem. 
•  he  overriding  consideration  for  Syntex  in  search- 
ing for  and  selecting  a  disposal  method  was  the 
safety  of  the  public,  its  employees  and  the  sur- 
rounding area.   At  one  point,  the  possibility  of 
incineration  at  sea  on  the  ship  Vulcanus  was  also 
explored.  This  option  met  with  two  main  obstacles: 
the  unwillingness  of  state  and  federal  authorities  to 
allow  transportation  across  state  lines  and  the  un- 
willingness of  the  Vulcanus  to  handle   what  it 
viewed  as  a  small  quantity  of  waste.  In  general,  as 
the  hazards  of  dioxin  became  more  publicized, 
fewer  and  fewer  consultants  or  contractors  were 
willing  to  become  involved  in  the  disposal  of  this 
material.     However,     despite    these    difficulties, 
Syntex  continued  to  search  for  a  disposal  method, 
and  began  exploring  the  possibility  of  detoxifying 
the  NEPACCO  wastes  onsite.  This  paper  further 
discusses  the  necessity  for  legal  involvement  and 
the  lawyer's  interaction  with  other  disciplines.  (See 
also  W88-01297)  (Lantz-PTT) 
W88-01312 


TOXIC     SUBSTANCES:     CLEAR     SCIENCE, 
FOGGY  POLITICS, 

Marine  Biological  Lab.,  Woods  Hole,  MA.  Eco- 
systems Center. 

For  primary  bibliographic  entry  see  Field  5B. 
W88-01363 


TECKOMATORP,  SWEDEN  -  WASTE  PROB- 
LEMS FROM  THE  PERSPECTIVE  OF  A  MAN- 
UFACTURING INDUSTRY, 

National  Swedish  Environment  Protection  Board, 

Solna. 

For  primary  bibliographic  entry  see  Field  5B. 
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ANSWER      TO      ASSESSING      HAZARDOUS 
WASTE  PROBLEMS  IS  COOPERATION, 

Occidental  Chemical  Co.,  Lathrop,  CA.  Environ- 
mental, Health  and  Safety. 

For  primary  bibliographic   entry   see  Field   5G. 
W88-01382 


RESPONSE  CAPACITY  --  STATE  GOVERN- 
MENT, 

California  Dept.  of  Health  Services,  Sacramento. 
For  primary  bibliographic  entry  see  Field  5G. 
W88-01396 


ENVIRONMENTAL  ENFORCEMENT: 

CHANGING  THE  CORPORATE  MIND, 

Office  of  the  Associate  Attorney  General,  Wash- 
ington, DC.   Land  and  Natural   Resources  Div. 
For  primary  bibliographic  entry  see  Field  5E. 
W88-01400 


6F.  Nonstructural  Alternatives 


UTAH    AGRICULTURE   RESOURCE    DEVEL- 
OPMENT LOAN  PROGRAM, 

Utah  Dept.  of  Agriculture,  Salt  Lake  City. 
For  primary  bibliographic  entry  see  Field  6E. 
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GATLINBURG,  TENNESSEE,  FLASH  FLOOD 
WARNING  AND  EVACUATION  SYSTEM, 

Tennessee   Valley   Authority,   Knoxville.    Flood- 
plain  Management  Branch. 
For  primary  bibliographic  entry  see  Field  2E. 
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POLICY  ISSUES  ASSOCIATED  WITH  RESER- 
VOIR RELEASES, 

Tennessee  Valley  Authority,  Knoxville. 
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IN:  Proceedings:  CE  Workshop  on  Reservoir  Re- 
leases. Miscellaneous  Paper  E-87-43,  July  1987. 
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Descriptors:  'Public  policy,  'Reservoir  releases, 
•Water  quality  control,  'Tennessee  Valley  Au- 
thority, 'Reservoir  operation,  Dissolved  oxygen, 
Tailwaters,  Costs,  Water  quality  control. 

Reservoir  releases  from  the  Tennessee  Valley 
Authority's  (TVA)  dams  are  adversely  affecting 
approximately  340  miles  of  stream  during  late 
summer,  low  flow  conditions.  The  parameter  of 
greatest  concern  and  the  one  most  often  failing  to 
meet  State  and  Federal  water  quality  criteria  is 
dissolved  oxygen  (DO).  Unacceptably  low  DO 
concentrations  in  combination  with  reservoir  oper- 
ations that  leave  steam  beds  dry  for  up  to  45  days/ 
yr  have  severely  impacted  tailwaters  and  have 
virtually  eliminated  any  potential  they  offer.  Be- 
cause of  changed  public  priorities,  TVA  is  in  the 
process  of  addressing  and/or  accommodating  the 
nonstatutory  demands  being  made  on  TVA's  reser- 
voir system.  However,  major  policy  questions  that 
still  need  to  be  addressed  include:  (1)  are  reservoir 
releases  being  improved  to  restore  beneficial  uses 
or  to  develop  the  resource,  (2)  should  the  cost  of 
improvements  be  paid  by  the  ratepayer  or  taxpay- 
er, and  (3)  what  level  of  improvement  should  TVA 
strive  for.  (See  also  W88-OI319)  (Author's  abstract) 


FLOOD   FORECASTING/WARNING   SYSTEM 
FOR  IBADAN,  NIGERIA, 

Ibadan  Univ.  (Nigeria).  Dept.  of  Civil  Engineer- 
ing. 

For  primary  bibliographic  entry  see  Field  2E. 
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called  the  pioneer  naturalist  phase  in  the  history  of 
American  science.  Recommended  to  Governor 
Claiborne  of  Louisiana  by  Thomas  Jefferson, 
Dunbar  and  Hunter  travelled  the  Ouachita  and 
Caddo  Rivers  in  order  to  collect,  name  and  assem- 
ble data  in  the  upland  region  of  the  territory  newly 
acquired  from  the  Spanish.  In  1541,  Desoto's  army 
marched  to  Tula  and  Tanico,  believed  by  Colonel 
William  Fordyce  to  be  the  Caddo  Gap  area,  and 
there  they  encountered  the  fierce  inhabitants 
known  as  the  Tula  Indians.  The  name  of  the  Caddo 
is  derived  from  French  'Cadodaquois'  of  the  18th 
century  and  refers  to  the  'Great  Chiefs'  of  the 
Kadohodacho,  the  Caddo  Indians  who  may  not 
have  come  into  the  valley  proper  until  the  late 
1700's.  For  convenience  and  clarity,  this  paper  has 
been  divided  into  five  sections  to  correspond  with 
the  five  distinct  lifestyles  in  the  Caddo  River 
region.  Those  categories  are  the  archaic  period, 
the  Caddoan  period,  the  pioneer  period,  the  Civil 
War  and  Reconstruction  period,  and  the  period  ol 
the  twentieth  century.  (See  also  W88-01056) 
(Lantz-PTT) 
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POPULATION  DYNAMICS  OF  THE  FISHES 
IN  DEGRAY  LAKE,  ARKANSAS,  DURING  EPL 
LIMNIAL  AND  HYPOLEVINIAL  RELEASE, 

For  primary  bibliographic  entry  see  Field  2H. 
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National  Fishery  Research  Lab.,  La  Crosse,  WI 
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NATIONAL  PERSPECTIVE  ON  ENVIRON 
MENTAL  CONSTRAINTS  TO  HYDROELEC 
TRIC  DEVELOPMENT, 

Oak  Ridge  National  Lab.,  TN.  Environmental  Sci 

ences  Div. 

For  primary  bibliographic  entry  see  Field  6E. 
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ENVIRONMENTAL      CHANGES      IN      TH 
BLACK  SEA  ESTUARINE  REGIONS, 

Connecticut  Univ.,  Groton.  Marine  Sciences  Insi 
For  primary  bibliographic  entry  see  Field  2L. 
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EFFECTS  OF  WEATHER  MODD7ICATION  01 
WATER  SUPPLY  FROM  RESERVOERS  E 
UTAH, 

Law  Engineering  Testing  Co.,  Englewood,  CC 
For  primary  bibliographic  entry  see  Field  3B. 
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POLICY  ISSUES  ASSOCIATED  WITH  RESEF 
VOIR  RELEASES, 

Tennessee  Valley  Authority,  Knoxville. 
For  primary  bibliographic  entry  see  Field  6E. 
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HISTORY  OF  THE  CADDO  RD/ER  WATER- 
SHED, 

Ouachita  Baptist  Univ.,  Arkadelphia,  AR. 

J.  T.  Greer. 

IN:  Proceedings  of  the  DeGray  Lake  Symposium, 

Technical    Report    E-87-4,    March    1987.    Final 

Report,  p  56-69,  26  ref. 

Descriptors:  'Caddo  River,  'Watersheds,  'Histo- 
ry, 'Arkansas,  Ouachita  River,  Social  aspects, 
Water  resources  development. 

In  1817,  Stephen  F.  Austin  and  his  speculating 
brother-in-law,  attempting  to  strike  it  rich  in  new 
frontiers,  selected  three  sites  for  towns  in  south- 
western Arkansas,  one  of  which  was  the  spot  at 
which  the  Caddo  joins  the  Ouachita  in  Clark 
County.  On  November  30,  1804,  William  Dunbar 
and  George  Hunter  passed  over  the  Fourche  des 
Cadaux  en  route  to  Hot  Springs  during  the  period 


TVA      RESERVOER      RELEASE      EVIPROV1 
MENTS:  AN  OVERVIEW, 

Tennessee  Valley  Authority,  Knoxville.  Div.  < 

Air  and  Water  Resources. 
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cksburg,  MS. 
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I:  Proceedings:  CE  Workshop  on  Reservoir  Re- 

ises.   Miscellaneous  Paper  E-87-43,  July    1987. 

rial  Report,  p  41-48,  4  fig,  1  tab,  12  ref. 

jscriptors:  *Reregulation,  *Buford  Dam,  'Geor- 
i,  'Ecological  effects,  'Water  quality  control, 
hattahoochee  River,  'Fisheries,  'Water  supply, 
out.  Reservoir  operation. 

case-history  is  given  of  an  application  of  the 
ysical  Habitat  Simulation  (PHABSIM)  system, 
veloped  by  the  US  Fish  and  Wildlife  Service. 
e  application  resolved  potential  instream  flow 
iflicts  between  needs  for  water  supply  and  trout 
jitat  that  would  result  from  operation  of  a  rereg- 
tion  dam  downstream  of  Buford  DAm,  Chatta- 
schee  River,  Georgia.  This  study  documents 
w  potential  downstream  conflicts  between 
)ject  operation  and  fishery  concerns  can  be  ap- 
»ached,  formalized  and  resolved  from  both  an 
titutional  and  technical  standpoint.  The  study 
ults  indicate  that  multiple  downstream  uses  of 
releases  from  the  reregulation  dam  can  be 
ommodated  with  relatively  minor  changes  in 
pject  operation.  (See  also  W88-01319)  (Author's 
tract) 
18-01326 


KE    GREESON    AND    LITTLE    MISSOURI 
/ER  MODELING  STUDIES, 

ny  Engineer  Waterways  Experiment  Station, 

:ksburg,  MS. 

■  primary  bibliographic  entry  see  Field   5G. 

8-01327 


SOLVED     OXYGEN     STUDJJES     BELOW 
LTER  F.  GEORGE  DAM, 

ny  Engineer  District,  Mobile,  AL. 

primary  bibliographic  entry   see   Field   5G. 
8-01330 


ERAGED  REGIONAL  LAND  SUBSLDENCE 
UATIONS  FOR  ARTESIAN  AQUTFERS, 

hnion  -  Israel  Inst,  of  Tech.,  Haifa, 
ear,  and  M.  Y.  Corapcioglu. 
Groundwater  Hydraulics.   Water  Resources 
nograph     Series     9.     American     Geophysical 
on,  Washington,  DC.  1984.  p  83-107,  1  fig,  23 


criptors:  'Land  subsidence,  'Subsidence, 
infined  aquifers,  'Compaction,  'Groundwater 
i  'Artesian  aquifers,  'Hydraulic  models, 
xlel  studies,  Aquifers,  Mathematical  equations, 
hematica!  studies,  Mathematical  models,  Pre- 
km,  Piezometric  head,  Hydraulics,  Hydraulic 
?erties. 

snsive  withdrawal  of  groundwater  is  often  ac- 
ipanied  by  land  subsidence,  the  significant  set- 
;  of  the  land  surface  due  to  the  severe  reduc- 

in  pore  pressure.  Compaction  in  the  vertical 
ction  is  accompanied  by  simultaneous  horizon- 
lisplacement  in  the  aquifer  which  may  result  in 
age  to  engineering  structures  and  should, 
efore,  be  taken  into  consideration  when  devel- 
ig  a  groundwater  management  plan  which  calls 

extensive  lowering  of  groundwater  levels, 
hematical   models  for  prediction  of  regional 

subsidence  due  to  pumping  from  aquifers  are 
ewed.  By  averaging  the  three-dimensional 
ition  of  water  mass  conservation  over  the 
kness  of  an  aquifer  and  introducing  a  relation- 

between  changes  in  averaged  piezometric 
1  and  land  subsidence,  assuming  no  horizontal 
lacement,  a  mathematical  model  in  the  form  of 
lgle  equation  in  terms  of  land  subsidence  was 
ined  for  pumping  from  an  artesian  aquifer.  A 
md  model  for  regional  subsidence,  which  pro- 
d  estimates  of  averaged  horizontal  displace- 
ts,  was  developed  based  on  averaging  Biot's 
sled  three-dimensional  model.  Appropriate  as- 
ptions  and  mathematical  equations  are  given. 

also  W88-01344)  (Wood-PTT) 
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SELECTION  OF  STATISTICALLY  APPROPRI- 
ATE COMPLIANCE  SAMPLING  INTERVALS, 

Environmental      Resources      Management-North 

Central,  Inc.,  Palatine,  IL. 

For   primary   bibliographic   entry   see   Field    5G. 

W88-01050 


PERSPECTIVES     ON     NONPOINT     SOURCE 
POLLUTION. 

For  primary  bibliographic  entry  see  Field  5B. 
W88-01083 


MONITORING  AND  ASSESSMENT  TECH- 
NIQUES, 

Vermont  Univ.,  Burlington.  School  of  Natural  Re- 
sources. 
J.  C.  Clausen. 

IN:  Perspectives  on  Nonpoint  Source  Pollution, 
Proceedings  of  a  National  Conference,  Kansas 
City,  MO.  May  19-22,  1985.  Environmental  Pro- 
tection Agency,  1985.  p  21-24,  4  fig,  1  tab,  25  ref. 

Descriptors:  'Monitoring,  'Water  quality  control, 
'Saint  Albans  Bay,  'Vermont,  'Water  pollution 
sources,  Case  studies,  Lake  Champlain,  Water 
quality  management,  Watersheds,  Phosphorus, 
Bioindicators. 

Excessive  nutrients  from  a  municipal  point  source 
and  agricultural  nonpoint  sources  have  impaired 
the  use  of  St.  Albans  Bay  of  Lake  Champlain  in 
Vermont.  A  comprehensive  monitoring  and  eval- 
uation approach  is  evaluating  the  effects  of  agricul- 
tural Best  Management  Practices  (BMP's)  on  the 
quality  of  bay  and  tributary  waters  as  part  of  the 
Rural  Clean  Water  Program  (RCWP).  Monitoring 
techniques  include  edge-of-field  paired  watersheds, 
instream  trend  stations,  bay  trend  sampling,  and 
land  use  tracking.  Related  short-term  studies  are 
investigating  bay  circulation  patterns,  bay  sediment 
phosphorus  content  and  release,  biological  indica- 
tors, and  the  role  of  a  wetland  in  treating  both 
point  and  nonpoint  source  nutrients.  Each  monitor- 
ing technique  and  its  associated  assessment  meth- 
ods are  described  through  project  results.  The 
comprehensive  monitoring  approach  is  designed  to 
identify  overall  programmatic  effects  in  complex 
watersheds.  (See  also  W88-01083)  (Author's  ab- 
stract) 
W88-01084 


LAND  USE  MONITORING  AND  ASSESSMENT 
FOR  NONPOINT  SOURCES  POLLUTION 
CONTROL, 

Vermont  Univ.,  Burlington.  School  of  Natural  Re- 
sources. 

For  primary  bibliographic  entry  see  Field  5G. 
W88-O1085 


APPROPRIATE  DESIGNS  FOR  DOCUMENT- 
ING WATER  QUALITY  IMPROVEMENTS 
FROM  AGRICULTURAL  NPS  CONTROL  PRO- 
GRAMS, 

National  Water  Quality  Evaluation  Project. 
J.  Spooner,  R.  P.  Maas,  S.  A.  Dressing,  M.  D. 
Smolen,  and  F.  J.  Humenik. 
IN:  Perspectives  on  Nonpoint  Source  Pollution, 
Proceedings   of  a   National   Conference,    Kansas 
City,  MO.  May  19-22,  1985.  Environmental  Pro- 
tection Agency,  1985.  p  30-34,  3  fig,  4  ref. 

Descriptors:  'Water  quality  control,  'Nonpoint 
pollution  sources,  'Agriculture,  'Water  quality 
management,  Management  planning,  Water  pollu- 
tion control,  'Monitoring,  Optimization,  Pollution 
load,  Hydrometeorology,  Land  use. 

Appropriate  experimental  designs  were  studied  to 
find  how  Best  Management  Planning  (BMP)  im- 
plementation can  affect  the  magnitude  of  pollutant 
concentrations  or  loads.  This  paper  discusses  the 
assumption,  analysis  techniques,  and  advantages 
and  disadvantages  of  three  basic  experimental  de- 
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signs  that  can  be  used  in  practical  terms.  Monitor- 
ing above  and  below  an  implementation  site  is 
generally  more  useful  for  documenting  the  severity 
of  an  NPS  than  for  documenting  BMP  effectiv- 
ness.  Time  trend  designs  may  be  helpful;  however, 
water  quality  trends  are  a  result  of  complex  inter- 
actions between  land  treatment,  hydrology,  and 
meteorologic  factors.  Accounting  for  these  varia- 
bles will  therefore  greatly  increase  the  probability 
of  documenting  water  quality  improvements  asso- 
ciated with  BMP's.  Paired  watershed  designs  have 
the  greatest  potential  for  documenting  improve- 
ments from  BMP  implementation  because  of  the 
ability  to  control  for  meteorologic  and  hydrologic 
variability.  (See  also  W88-01083)  (Author's  ab- 
stract) 
W88-01086 


MONITORING  FOR  WATER  QUALITY  OB- 
JECTIVES IN  RESPONSE  TO  NONPOINT 
SOURCE  POLLUTION, 

Environmental  Protection  Service,  Regina  (Sas- 
katchewan). Water  Quality  Branch. 
K.  W.  Thomson,  and  G.  D.  Haffner. 
IN:  Perspectives  on  Nonpoint  Source  Pollution, 
Proceedings  of  a  National  Conference,  Kansas 
City,  MO.  May  19-22,  1985.  Environmental  Pro- 
tection Agency,  1985.  p  35-37,  7  ref. 

Descriptors:  'Water  quality  control,  'Nonpoint 
pollution  sources,  'Monitoring,  Herbicides,  Pesti- 
cides, Agriculture,  Aquatic  environment,  Ecosys- 
tems, Water  pollution  sources,  Water  pollution 
control,  Toxicity. 

Broad  application  and  continued  use  of  herbicides 
and  pesticides  have  resulted  in  a  major  diffuse 
source  input  of  toxic  material  into  aquatic  ecosys- 
tems. The  most  common  present  water  quality 
assessment  practices  cannot  account  for  the  entry 
of  such  compounds  into  the  environment.  Unlike 
point  source  input,  where  levels,  quantity,  and 
consistency  of  loadings  are  known,  diffuse  source 
input  must  be  estimated  using  assessment  proce- 
dures. Consequently,  these  assessment  practices  are 
not  designed  for  the  development  or  site-adapta- 
tion of  water  quality  objectives  -  in  Canada,  water 
quality  objectives  are  used  for  determining  best 
land  use  practice  and  providing  protection  to  the 
aquatic  ecosystem.  These  demands  on  environmen- 
tal assessments  and  the  subsequent  development  of 
relevant  water  quality  objectives  can  only  be 
achieved  by  studies  that  provide  insight  into  aquat- 
ic system  behavior.  The  different  environment 
processes  and  fates  that  potentially  regulate  a  com- 
pound's effect  in  the  aquatic  ecosystem  emphasize 
the  need  for  system  behavior  information.  Exam- 
ples from  different  systems  illustrate  the  need  for 
more  comprehensive  water  quality  assessment  pro- 
cedures to  develop  water  quality  objectives  rele- 
vant to  diffuse  source  inputs.  (See  also  W88-01083) 
(Author's  abstract) 
W88-01087 


USE  OF  BIOASSAYS  TO  DETERMINE  PO- 
TENTIAL TOXICITY  EFFECTS  OF  ENVIRON- 
MENTAL POLLUTANTS, 

Corvallis  Environmental  Research  Lab.,  OR.  Haz- 
ardous Waste  and  Water  Branch. 
S.  A.  Peterson,  W.  E.  Miller,  J.  C.  Greene,  and  C. 
A.  Callahan. 

IN:  Perspectives  on  Nonpoint  Source  Pollution, 
Proceedings  of  a  National  Conference,  Kansas 
City,  MO.  May  19-22,  1985.  Environmental  Pro- 
tection Agency,  1985.  p  38-45,  7  fig,  3  tab,  14  ref. 

Descriptors:  'Bioassays,  'Toxicity,  'Water  pollu- 
tion effects,  'Nonpoint  pollution  sources,  Monitor- 
ing, Environmental  effects,  Lethal  limits,  Heavy 
metals,  Organic  compounds,  Biological  studies. 

Nonpoint  source  (NPS)  runoff  from  mining,  land- 
fills, roads,  croplands,  grazing  lands,  and  forests 
can  contain  chemicals  harmful  to  aquatic  orga- 
nisms. Full  scale  biological  surveys  to  determine 
their  effects  are  difficult  and  costly.  Bioassays  of 
environmental  samples  integrate  the  effects  of  all 
toxicants  contained  in  a  sample.  Biological  orga- 
nisms are  being  used  more  frequently  to  identify 
toxicant  problems  and  to  rank-order  their  severity. 
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The  Corvallis  Environmental  Research  Laborato- 
ry (CERL)  has  developed  a  multi-media  (aquatic/ 
terrestrial)  bioassessment  protocol  to  assist  in  the 
identification  of  toxicity  potentials  associated  with 
waste  disposal.  Similar  techniques  can  be  used  to 
identify  NPS  pollutants.  The  bioassay  response 
indicators  are  particularly  useful  in  identification  of 
field-site  problems  where  complex  mixtures  of  pol- 
lutants might  be  present.  Use  of  the  bioassessment 
protocol  reduces  the  initial  need  for  extensive 
chemical  analyses,  and  produces  data  (toxicity 
LC50  information)  in  a  form  more  readily  under- 
stood by  the  public  than  bulk  chemical  concentra- 
tions. The  CERL  protocol  has  been  used  success- 
fully to:  (1)  define  and  rank-order  the  effects  of 
selected  heavy  metals,  herbicides,  and  insecticides 
on  microbes,  earthworms,  plant  seeds,  algae,  daph- 
nia,  and  fathead  minnow  larvae;  (2)  determine  that 
rank-order  of  sensitivity  differs  with  major  toxi- 
cant groups;  (3)  detect  the  presence  of  bioactive 
organic  and  heavy  metal  mixtures  in  field  site 
samples  when  concentrations  of  priority  organic 
pollutants  did  not  exceed  EPA  criteria  levels;  and 
(4)  identify  the  basic  chemical  component  of  com- 
plex waste  mixtures  which  produce  environmental 
toxicological  effects.  These  types  of  information 
should  be  useful  in  determining  the  potential  ef- 
fects of  NPS  pollutants  and  in  designing  measures 
for  their  control.  (See  also  W88-01083)  (Author's 
abstract) 
W88-01088 


MONITORING  THE  EFFECTS  TO  THE 
GROUND  WATER  SYSTEM  ATTRIBUTABLE 
TO  AGRICULTURAL  PRACTICES, 

South  Dakota  Dept.  of  Water  and  Natural  Re- 
sources, Pierre. 
C.  G.  Kimball. 

IN:  Perspectives  on  Nonpoint  Source  Pollution, 
Proceedings  of  a  National  Conference,  Kansas 
City,  MO.  May  19-22,  1985.  Environmental  Pro- 
tection Agency,  1985.  p  125-128,  1  fig,  1  tab,  3  ref. 

Descriptors:  *Water  pollution  effects,  ♦Ground- 
water pollution,  *Agriculture,  *Conservation, 
•South  Dakota,  Fertilizers,  Pesticides,  Monitoring, 
Groundwater  quality,  Nutrients. 

A  10-year  study  to  evaluate  the  effect  of  three 
conservation  practices  -  fertilizer  management, 
pesticide  management,  and  conservation  tillage  on 
both  surface  and  groundwater  is  underway  in 
South  Dakota.  The  area  of  study  is  in  the  lakes 
region  of  the  glaciated  part  of  the  State.  Glacial  till 
and  outwash  geologic  environments  are  included. 
Excessive  nutrients  have  been  identified  in  both 
wells  and  lakes.  Field  monitoring  sites  from  8  to  32 
ha  have  been  selected  with  and  without  conserva- 
tion practices  and  with  and  without  farming.  Moni- 
toring design  has  been  carefully  integrated  with 
the  site  geology  and  instrumentation  is  extensive. 
Surface  and  groundwater  are  monitored  by  sam- 
pling for  laboratory  analysis  and  by  testing  in  situ. 
Nutrient  and  pesticide  concentrations  are  deter- 
mined. Soil  moistures  are  measured  and  soil  sample 
extractions  analyzed  for  nutrients  to  ascertain  soil 
water  chemistry  and  flux  rates  and  their  contribu- 
tion to  groundwater.  All  data  are  filed  in  a  data 
management  system  that  can  be  manipulated  as 
desired.  Instrumentation  of  all  field  sites  is  not  yet 
complete.  Initial  test  results  indicate  both  definite 
and  relatively  rapid  response  effects  on  ground- 
water quality,  in  some  cases,  from  both  nutrients 
and  one  pesticide.  Results  have  both  limited  value 
and  dependability  due  to  the  small  number  of  data 
collected  to  date.  (See  also  W88-01083)  (Author's 
abstract) 
W88-O1106 


MONITORING  CHANGES  IN  AGRICULTUR- 
AL RUNOFF  QUALITY  IN  THE  LAPLATTE 
RIVER  WATERSHED,  VERMONT, 

Vermont  Univ.,  Burlington.  School  of  Natural  Re- 
sources. 

For  primary  bibliographic  entry  see  Field  5G. 
W88-01117 


NONPOINT  SOURCE  POLLUTION  IN  THE 
RICE  CREEK  WATERSHED  DISTRICT  -  THE 
RESULTS  OF  10  YEARS  OF  WATER  QUALITY 
MONITORING, 


Hickok  (Eugene  A.)  and  Associates,  Inc.,  Way- 

zata,  MN. 

For  primary  bibliographic   entry   see   Field   5G. 

W88-01118 


PESTICIDE  MONITORING  IN  KANSAS  SUR- 
FACE WATERS:  1973-1984, 

Kansas  Dept.  of  Health  and  Environment,  Topeka. 

Div.  of  Environment. 

For  primary  bibliographic  entry  see  Field  5B. 

W88-01119 


U.S.  GEOLOGICAL  SURVEY'S  WATER  DATA 
PROGRAM  NEW  APPROACHES  IN  THE 
1980*S, 

Geological  Survey,  Reston,  VA. 

For  primary  bibliographic  entry  see  Field  7B. 

W88-01204 


BUREAU  OF  RECLAMATION'S  AUTOMATED 
HYDROMETEOROLOGIC  DATA  COLLEC- 
TION AcnvrnES, 

Bureau  of  Reclamation,  Washington,  DC. 
For  primary  bibliographic  entry  see  Field  7B. 
W88-01205 


ORGANIZATION  OF  INSTRUMENTATION 
CONTROL  AND  DEVELOPMENT  WITHIN 
THE  U.S.  GEOLOGICAL  SURVEY  WATER  RE- 
SOURCES DrvTSION, 

Geological  Survey,  NSTL  Station,  MS.  Water  Re- 
sources Div. 
C.  R.  Wagner. 

IN:  International  Symposium  on  Hydrometeoro- 
logy,  June  13-17,  1982,  Denver,  Colorado.  Ameri- 
can Water  Resources  Association,  1983.  p  27-29. 

Descriptors:  'Network  design,  'Hydrometeoro- 
logy,  *Measuring  instruments,  'Geological 
Survey,  Hydrologic  data,  Data  acquisition. 

The  U.S.  Geological  Survey,  Water  Resources  Di- 
vision (WRD)  has  made  a  major  commitment  to 
upgrading  hydrologic  instrumentation  in  the 
1980's.  The  Hydrologic  Instrumentation  Facility 
(HIF)  was  established  in  1980,  and  given  nation- 
wide responsibility  for  research,  development,  test- 
ing, evaluation,  procurement,  warehousing,  distri- 
bution, repair,  and  calibration  services  for  hydro- 
logic  instrumentation.  The  reorganization  of  these 
activities  into  a  single  facility  has  resulted  in  im- 
proved hydrologic  instrumentation  services  to  the 
Survey.  (See  also  W88-01203)  (Author's  abstract) 
W88-01207 


ADAPTABLE  HYDROLOGIC  DATA  ACQUISI- 
TION SYSTEM, 

Geological  Survey,  NSTL  Station,  MS.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  7B. 
W88-01209 


REAL-TIME  HYDROLOGIC  DATA  ACQUISI- 
TION NETWORK  FOR  THE  ARKANSAS 
RIVER  BASIN,  COLORADO, 

Environmental   Research   and  Technology,   Inc., 

Concord,  MA. 

For  primary  bibliographic  entry  see  Field  7B. 

W88-01210 


DATA  TELEMETRY  BY  METEOR  BURST, 

Meteor  Communications  Consultants,  Inc.,  Kent, 

WA. 

For  primary  bibliographic  entry  see  Field  7B. 

W88-01211 


RAINFALL  RELATED  PROBLEMS  IN  OPER- 
ATING THE  GARD  FLOOD  WARNING 
SYSTEM, 

Institut     National     Polytechnique    de    Grenoble 

(France). 

For  primary  bibliographic  entry  see  Field  2E. 

W88-01229 


OPERATIONAL  REMOTE  SENSING   UNDER 
EXTREME  CONDITIONS, 

National  Weather  Service,  Slidell,  LA. 

For  primary  bibliographic  entry  see  Field  7B. 

W88-01234 


METHODOLOGY  FOR  DEVELOPING  OPTI- 
MAL  WATER  STORAGE  STRATEGIES, 

Colorado  State  Univ.,  Fort  Collins.  Dept.  of  Civil 
Engineering. 

D.  G.  Fontane,  and  J.  W.  Labadie. 
IN:  International  Symposium  on  Hydrometeoro- 
logy,  June  13-17,  1982,  Denver,  Colorado.  Ameri- 
can Water  Resources  Association,  1983.  p  257-261, 
2  fig,  4  tab,  10  ref. 

Descriptors:  'Water  yield,  'Model  studies,  *Hy- 
drometeorology,  'Water  storage,  'Water  supply, 
'Water  resources  management,  'Yampa  River, 
•Colorado,  Computer  models,  Water  demand,  Ret- 
ervoirs,  Economic  aspects. 

Intensifying  demands  for  water  in  many  areas  ol 
the  western  United  States,  combined  with  limited 
opportunities  for  constructing  new  water  storage 
projects,  have  underscored  the  need  for  basin- 
wide,  integrated  approaches  to  water  development 
strategies.  A  computerized  model  called  SCREEN 
is  presented  which  enables  water  planners  to  selecl 
storage  sites  and  capacities  that  meet  various  watei 
demand  scenarios  at  minimum  cost,  while  consid- 
ering other  objectives  such  as  water  quality  con- 
trol and  instream  flow  needs.  The  model  uses  ax 
interactive  conversational  data  input  and  editing 
format  which  facilitates  use  by  planners  with  Utile 
familiarity  with  the  computer.  The  model  provide 
intermediate  information  during  the  solution  proc- 
ess which  allows  the  planner  to  make  adjustment! 
to  reflect  noneconomic  objectives.  The  model  re- 
sults can  be  further  refined  using  a  combined  simu 
lation-optimization  model  called  OPTRES.  Sever- 
al proposed  projects  in  the  Yampa  River  basin  ii 
northwestern  Colorado  are  analyzed  by  SCREEN 
as  a  means  of  demonstrating  its  capability.  (Sex 
also  W88-01203)  (Author's  abstract) 
W88-01242 


ECOSYSTEMS  THEORY  AND  THE  UNEX 
PECTED:  IMPLICATIONS  FOR  ENVIRON 
MENTAL  TOXICOLOGY, 

Oak  Ridge  National  Lab.,  TN.  Environmental  Sci 

ences  Div. 

For  primary  bibliographic  entry  see  Field  5C. 

W88-01365 


OCCUPATIONAL  EXPOSURE  MONITORINC 
OF  WORKERS  AT  HAZARDOUS  WASTI 
SITES, 

National  Inst,  for  Occupational  Safety  and  Health 

Cincinnati,  OH.  Health  Hazard  and  Technical  As 

sistance  Branch. 

For  primary  bibliographic  entry  see  Field  5C. 

W88-01392 
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HETEROGENETITES  AND  WATER  QUALITY 
UNDERSTANDING  DEGRAY  LAKE  WATEI 
QUALITY  THROUGH  SAMPLING, 

Ford,    Thornton,    Norton    and    Associates    Ltd. 

Little  Rock,  AR. 

For  primary  bibliographic  entry  see  Field  2H. 

W88-01077 


MONITORING  COLDWATER  DISCHARGE 
FROM  DEGRAY  RESERVOIR  USING  THER 
MAL  INFRARED  IMAGERY, 

Army  Engineer  District,  Vicksburg,  MS. 
For  primary  bibliographic  entry  see  Field  2H. 
W88-01081 


PERSPECTIVES     ON     NONPOINT    SOURC1 
POLLUTION. 

For  primary  bibliographic  entry  see  Field  5B. 
W88-01083 
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[ONITORING     AND    ASSESSMENT    TECH- 
1QUES, 

ermont  Univ.,  Burlington.  School  of  Natural  Re- 
duces. 

or  primary  bibliographic  entry  see  Field  7A. 
'88-01084 


ONTINUOUS  SALINITY  STATION  MONI- 
ORING  IN  THE  COLORADO  RIVER  BASIN 
Y  THE  UTAH  BUREAU  OF  WATER  POLLU- 
[ON  CONTROL, 

tah   Bureau   of  Water   Pollution   Control,    Salt 

ike  City. 

.  D.  Gunnel!. 

1:  Perspectives  on  Nonpoint  Source  Pollution, 

roceedings  of  a   National   Conference,   Kansas 

ity,  MO.  May  19-22,  1985.  Environmental  Pro- 

ction  Agency,  1985.  p  356-358,  1  fig,  1  tab,  5  ref. 

escriptors:  'Salinity,  'Water  quality  control, 
rolorado  River,  'Water  pollution  control,  *Mon- 
>ring,  'Utah,  Dissolved  solids,  Water  quality 
anagement.  Conductivity,  Data  acquisition,  Pol- 
tion  load,  Water  chemistry. 

lie  objectives  of  this  salinity  monitoring  program 
e  to  characterize  the  Colorado  River  Basin 
aters  by  determining  the  total  dissolved  solids 
adings  entering  and  leaving  Utah  and  the  relative 
mtributions  from  major  basins.  A  network  of 
lie  continuous  recording  salinity  stations  collect 
mperature  and  specific  conductance  data.  The 
mtinuous  recording  devices  consist  of  Hydrolab 
atasondes  (registered  trademark  of  Hydrolab 
c.)  which  are  programmed  and  standardized  in 
Jt  Lake  City  before  they  are  distributed  to  their 
ecific  field  locations.  Each  salinity  station  is  vis- 
id  monthly  to  replace  the  Datasondes  and  to 
illect  ambient  water  quality  information.  The 
ta  from  the  sondes  are  read  and  edited  into  a 
mputer  storage  file.  The  conductivity  data, 
sng  with  chemistry  and  flow  data  are  then  com- 
»ed  to  determine  loadings.  (See  also  W88-01083) 
Jithor's  abstract) 
88-01151 


SING  IN-STREAM  MONITORING  STATIONS 
)  EVALUATE  POLLUTION  FROM  URBAN 
LINOFF, 

mth  Dakota  School  of  Mines  and  Technology, 
ipid  City.  Dept.  of  Civil  Engineering. 
L.  Harms. 

i:  Perspectives  on  Nonpoint  Source  Pollution, 
oceedings  of  a  National  Conference,  Kansas 
ty,  MO.  May  19-22,  1985.  Environmental  Pro- 
:tion  Agency,  1985.  p  502-505,  3  fig,  7  tab,  4  ref. 

Bscriptors:  'Water  pollution  sources,  'Water 
ality,  'Monitoring,  'Urban  runoff,  'Rapid  City, 
buth  Dakota,  'Rapid  Creek,  Nonpoint  pollution 
urces,  Water  analysis,  Drainage  basins,  Water 
ality  standards. 

mpling  of  urban  runoff  was  conducted  for  3 
ars  on  five  instream  stations  and  one  major  wa- 
shed within  the  Rapid  City,  South  Dakota 
ainage  basin  area.  A  theoretical  station,  56,  was 
ed  to  indicate  the  instream  conditions  in  Rapid 
eek  below  the  urban  area.  Rapid  Creek,  a  high- 
ality  mountain  stream,  enters  Rapid  City  from 
e  west  after  flowing  through  primarily  an  unde- 
loped,  forested  area.  The  creek  discharge  is  con- 
ned by  a  manmade  reservoir  located  approxi- 
Mely  15  miles  from  Rapid  City.  No  known  point 
urces  of  pollution  are  upstream  from  Rapid  City. 
»e  creek  changes  into  a  slower  moving,  prairie 
earn  as  it  exits  onto  the  plain  east  of  the  city, 
le  water  quality  in  Rapid  Creek  is  significantly 
graded  by  urban  drainage  during  both  snowmelt 
d  rainfall  runoff  events.  Most  of  the  water  qual- 
'  parameters  studied  increased  in  concentration 
the  downstream  locations.  The  water  quality 
uidards,  except  specific  conductance,  for  the 
earn  in  question,  were  violated  during  runoff 
ents.  (See  also  W88-01083)  (Lantz-PTT) 
88-01183 


[NEAR-FLOW  INTERPRETATION  OF  THE 
■3  MULTTWELL  PUMPING  TEST  CONDUCT- 
p  AT  THE  WASTE  ISOLATION  PILOT 
LANT  (WIPP)  SITE, 


Sandia  National  Labs.,  Albuquerque,  NM.  Earth 

Sciences  Div. 

For  primary  bibliographic  entry  see  Field  2F. 

W88-01189 


INTERNATIONAL  SYMPOSIUM  ON  HYDRO- 
METEOROLOGY. 

American  Water  Resources  Association,  Bethesda, 

MD. 

For  primary  bibliographic  entry  see  Field  2B. 

W88-01203 


U.S.  GEOLOGICAL  SURVEY'S  WATER  DATA 
PROGRAM  NEW  APPROACHES  IN  THE 
1980'S, 

Geological  Survey,  Reston,  VA. 
T.  J.  Buchanan,  and  B.  K.  Gilbert. 
IN:  International  Symposium  on  Hydrometeoro- 
logy,  June  13-17,  1982,  Denver,  Colorado.  Ameri- 
can Water  Resources  Association,  1983.  p  3-7,  1 
fig,  4  ref. 

Descriptors:  'Hydrometeorology,  'Geological 
Survey,  'Data  acquisition,  'Telemetry,  'Network 
design,  Water  resources  development,  Hydrologic 
data,  Data  storage  and  retrieval,  Satellite  technolo- 
gy, Measuring  instruments. 

The  water  resources  issues  of  the  1980's  will  re- 
quire hydrologic  data  at  many  new  locations,  more 
data  in  real-time,  and  additional  parameters  to  be 
measured.  A  refocus  of  program  and  improved 
technology  in  data  collection  is  necessary  to  meet 
these  expanding  needs.  The  U.S.  Geological 
Survey  provides  much  of  the  hydrologic  informa- 
tion collected  in  the  U.S.  The  Survey  is  evaluating 
its  water  data  network  and  developing  plans  to 
meet  future  needs.  Network  evaluation  will  pro- 
vide the  opportunity  to  shift  efforts  in  many  areas 
to  effective  data  collecting  activities  of  greatest 
need  to  the  Nation.  Satellite  data  transmission  is 
expected  to  play  a  most  important  role  in  provid- 
ing the  real-time  information  in  water  management 
and  flood  hazard  protection.  Modernization  of  hy- 
drologic instrumentation  will  make  it  possible  to 
collect  and  analyze  data  in  a  highly  automated 
fashion,  and  provide  the  opportunity  to  measure 
more  parameters  on  a  real-time  basis  with  a  high 
degree  of  accuracy.  (See  also  W88-01203)  (Au- 
thor's abstract) 
W88-01204 


BUREAU  OF  RECLAMATION'S  AUTOMATED 
HYDROMETEOROLOGIC  DATA  COLLEC- 
TION AcnvnrES, 

Bureau  of  Reclamation,  Washington,  DC. 
R.  H.  Ives. 

IN:  International  Symposium  on  Hydrometeoro- 
logy, June  13-17,  1982,  Denver,  Colorado.  Ameri- 
can Water  Resources  Association,  1983.  p  9-13,  4 
ref. 

Descriptors:  'Telemetry,  'Bureau  of  Reclamation, 
•Automation,  'Hydrometeorology,  'Data  acquisi- 
tion, 'Network  design,  Data  storage  and  retrieval, 
Data  collections,  Satellite  technology,  Measuring 
instruments. 

In  a  variety  of  programs,  the  Bureau  of  Reclama- 
tion employs  automated  data  collection  platforms 
(DCP's)  to  collect  hydrometeorologic  data  and 
then  transmit  these  data  via  the  Geostationary  Op- 
eration Environmental  Satellite  (GOES)  system  to 
ground  receiving  sites.  These  real-time  hydrome- 
teorological  data  contribute  significantly  to  im- 
proved Bureau  program  operations  in  weather 
modification  research,  wind  and  solar  energy  po- 
tential site  evaluations,  and  in  water  resources 
project  operation.  The  establishment  of  a  Meteoro- 
logical Surface  Observation  Network  (ME- 
SONET),  consisting  of  128  solar  powered  DCP's 
enables  Bureau  scientists  in  weather  modification 
research  to  more  accurately  monitor  weather  de- 
velopments. The  deployment  of  22  solar  powered 
DCP's  at  sites  with  high  wind  energy  potential  will 
permit  Bureau  engineers  to  assess  the  feasibility  of 
installing  wind  turbine  generators  at  selected  sites 
throughout  the  West.  In  addition  to  being  fitted 
with  an  anemometer,  two  of  the  wind  monitoring 
DCP's  are  also  measuring  solar  insolation  for  solar 
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energy  potential  site  evaluations  in  the  Southwest. 
The  Bureau  has  also  installed  66  DCP's  and  has 
plans  for  an  additional  110  DCP's  in  a  hydromet 
system  in  the  Pacific  Northwest  to  provide  real- 
time hydrometeorologic  data  for  making  oper- 
ational decisions  to  maximize  benefits  of  multi- 
purpose reservoir  systems.  Real-time  hydrometeor- 
ologic data  are  inexpensive  and  the  data  are  readily 
available  to  users  in  the  Bureau  and  in  other  agen- 
cies, the  data  can  be  immediately  integrated  with  a 
variety  of  predictive  models,  and  results  are  ob- 
tained far  sooner  than  would  be  possible  with 
manual  data  collection  techniques.  In  addition,  for 
Bureau  water  resources  projects,  real-time  data  can 
provide  the  basis  for  making  prompt  adjustments  in 
the  operational  requirements  and  enhance  the  abili- 
ty of  Bureau  officials  to  monitor  and  respond  to 
either  drought  or  flood  situations.  (See  also  W88- 
01203)  (Author's  abstract) 
W88-01205 


ADVANCES  IN  GAUGING  OPEN  CHANNELS 
AND  RJVERS  USING  ULTRASONIC  AND 
ELECTROMAGNETIC  METHODS, 

Sarasota  Automation  Ltd.,  Winchester  (England). 
Environmental  Systems  Div. 
J.  D.  Newman. 

IN:  International  Symposium  on  Hydrometeoro- 
logy, June  13-17,  1982,  Denver,  Colorado.  Ameri- 
can Water  Resources  Association,  1983.  p  15-26, 
10  ref,  append. 

Descriptors:  'Hydrometeorology,  'Flow  measure- 
ment, 'Open-channel  flow,  'Gaging,  'Open  chan- 
nels, 'Channel  flow,  'Data  acquisition,  'Hydro- 
logic  data,  Measuring  instruments,  Electromagnet- 
ic waves,  Flow  measurement,  Flow  velocity. 

Two  electronic  methods  of  flow  measurement  are 
described,  which  have  been  developed  to  over- 
come some  of  the  limitations  of  traditional  methods 
of  continuous  flow  measurement  in  open  channels. 
The  first  method  relies  on  accurately  timing  ultra- 
sonic pulses  traversing  the  river  at  an  angle  to  the 
flow.  The  time  varies  according  to  the  velocity  of 
the  water  and  the  discharge  can  be  inferred.  The 
second  method  is  based  on  electromagnetic  induc- 
tion. Here  electrodes  set  into  the  river  banks  pick 
up  a  voltage  generated  by  the  water  flowing 
through  a  vertical  magnetic  field  set  up  by  an 
electromagnet  coil.  Both  methods  basically  meas- 
ure the  velocity  of  the  water  and  include  a  water 
level  gauge  to  enable  the  measurement  of  the 
cross-sectional  area  of  the  river  which  is  combined 
with  the  velocity  to  indicate  discharge.  The  veloci- 
ty and  level  measurements  are  also  available  as 
additional  river  management  parameters.  The  new 
methods  are  suitable  for  gauging  flow  in  rivers  and 
artificial  channels.  The  choice  of  technique  will 
usually  be  decided  on  a  cost  premise  but  generally 
the  electromagnetic  technique  is  more  suited  to 
channels  up  to  25  meters  wide  and  the  ultrasonic 
technique  is  more  suited  to  wider  channels.  (See 
also  W88-01203)  (Author's  abstract) 
W88-01206 


ORGANIZATION  OF  INSTRUMENTATION 
CONTROL  AND  DEVELOPMENT  WITHIN 
THE  U.S.  GEOLOGICAL  SURVEY  WATER  RE- 
SOURCES DD/ISION, 

Geological  Survey,  NSTL  Station,  MS.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  7 A. 
W88-01207 


CRITICAL  ANALYSIS  OF  FTVE  YEARS  OF 
SNOTEL  PERFORMANCE  IN  THE  ROCKY 
MOUNTAINS, 

Soil  Conservation  Service,  Denver,  CO. 
G.  L.  Schaefer,  and  B.  A.  Shafer. 
IN:  Internationa]  Symposium  on  Hydrometeoro- 
logy, June  13-17,  1982,  Denver,  Colorado.  Ameri- 
can Water  Resources  Association,  1983.  p  31-37,  7 
fig,  6  ref. 

Descriptors:  'Rain  gages,  'Evaluation, 
'SNOTEL,  'Data  acquisition,  'Snow,  'Hydrome- 
teorology, 'Telemetry,  Measuring  instruments, 
Gages. 
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In  1978,  the  USD  A  Soil  Conservation  Service 
began  receiving  hydrometeorological  information 
through  the  first  operational  meteorburst  commu- 
nication system  called  SNOTEL  (snow  telemetry). 
A  comparative  analysis  of  snow  pillow  sensors  and 
precipitation  gage  catch  in  the  variable  snow-pack 
environments  in  the  Colorado  and  New  Mexico 
Rockies  for  a  five-year  period  (1978-82)  is  provid- 
ed. Telemetered  data  are  compared  to  'ground 
truth'  measurements  and  an  explanation  given  for 
some  anomalous  events.  During  this  five-year 
period,  there  were  several  extreme  years  of  record 
providing  a  wide  range  of  hydrometeorological 
conditions  under  which  to  examine  system  per- 
formance. Telemetered  data  are  found  to  be  of 
sufficient  accuracy  for  water  supply  forecasting 
applications.  A  discussion  of  second  generation 
units  incorporating  a  microprocessor  programmed 
to  perform  numerous  functions,  including  comput- 
ing minimum,  maximum,  and  average  air  tempera- 
ture, as  well  as  event  recording  is  presented.  A 
subtelemetry  network  has  been  developed  to  add 
more  remote  sites  to  the  SNOTEL  system  without 
adding  more  costly  meteorburst  transceivers.  (See 
also  W88-01203)  (Author's  abstract) 
W88-01208 


ADAPTABLE  HYDROLOGIC  DATA  ACQUISI- 
TION SYSTEM, 

Geological  Survey,  NSTL  Station,  MS.  Water  Re- 
sources Div. 

R.  H.  Billings,  and  V.  J.  Latkovich. 
IN:  International  Symposium  on  Hydrometeoro- 
logy,  June  13-17,  1982,  Denver,  Colorado.  Ameri- 
can Water  Resources  Association,  1983.  p  39-41,  1 
fig,  1  ref. 

Descriptors:  *Telemetry,  *Hydrologic  data,  *Data 
acquisition,  'Network  design,  'Hydrometeoro- 
logy,  Automation,  Measuring  instruments,  Micro- 
processors, Data  transmission. 

Some  programs  of  the  U.S.  Geological  Survey 
require  collecting  hydrologic  and  hydrometeorolo- 
gic  data  in  a  continuous  and  unattended  manner.  A 
system  of  automatic  instruments  is  used  to  collect 
these  data  throughout  the  United  States  at  an  esti- 
mated 15,000  sites  that  were  established  in  piece- 
meal fashion  over  more  than  two  decades.  The 
system  is  no  longer  able  to  keep  pace  with  the 
demand  for  increased  performance.  An  Adaptable 
Hydrologic  Data  Acquisition  System  (AHDAS), 
custom  designed  to  the  particular  requirements  of 
the  Survey,  is  under  development.  AHDAS  will 
be  a  system  of  complementary  instruments  and 
modules  which  may  be  arranged  to  fit  any  practi- 
cal data  collection  application.  It  will  incorporate 
intelligent,  programmable  microprocessor  features 
with  solid  state  data  memory  and  be  capable  of 
operation  with  a  full  spectrum  of  existing  and  even 
future  sensors,  communications  systems,  and  pe- 
ripherals. AHDAS  will  be  a  flexible  system  that 
may  be  altered  in  size  and  shape  to  provide  total 
support  for  an  estimated  20  years.  (See  also  W88- 
01203)  (Author's  abstract) 
W88-01209 


REAL-TIME  HYDROLOGIC  DATA  ACQUISI- 
TION NETWORK  FOR  THE  ARKANSAS 
RIVER  BASIN,  COLORADO, 

Environmental   Research   and  Technology,   Inc., 
Concord,  MA. 
R.  Tatnall,  and  P.  Kirshen. 

IN:  International  Symposium  on  Hydrometeoro- 
logy,  June  13-17,  1982,  Denver,  Colorado.  Ameri- 
can Water  Resources  Association,  1983.  p  43-49,  7 
fig- 

Descriptors:  'Telemetry,  'Hydrometeorology, 
•Hydrologic  data,  *Data  acquisition,  'Network 
design,  'Arkansas  River,  'Colorado,  Salinity, 
Water  temperature,  Satellite  technology.  Data 
transmission. 

A  commercial  real-time  hydrologic  data  collection 
network  of  81  sites  has  been  set  up  in  the  Arkansas 
River  Basin  in  Colorado  by  Environmental  Re- 
search and  Technology,  Inc.  (ERT),  a  subsidiary 
of  COMSAT.  Stage  is  monitored  at  all  sites;  salini- 
ty and  water  temperature  are  monitored  at  several 
sites.  The  data  from  the  sensors  are  transmitted  via 


the  GOES  satellite  to  ERT's  downlink  in  Concord, 
Massachusetts,  and  then  relayed  to  users  in  the 
field  by  dedicated  telephone  lines.  The  stage  sen- 
sors are  either  maintained  by  a  cooperating  agency 
or  ERT.  At  all  sites,  however,  ERT  owns,  oper- 
ates, and  maintains  the  transmitting  and  associated 
equipment.  ERT  also  provides  quality  control  for 
the  data  collection.  Users  have  access  to  the  data 
and  associated  software  products  as  needed  for  a 
monthly  fee.  Examples  of  standard  software  prod- 
ucts include  archived  records,  emergency  trans- 
missions, hydrographs,  and  excedences  of  thresh- 
old values.  Site  specific  products  such  as  forecast 
and  operational  models  are  also  available.  The 
advantages  of  the  commercial  system  to  users  are 
that  large  capital  expenditures  are  avoided,  only 
necessary  data  are  purchased,  manpower  require- 
ments are  kept  low,  many  of  the  research  and 
development  efforts  in  data  collection  and  system 
operation  are  undertaken  at  no  cost  by  ERT,  and 
finally,  the  economic  nature  of  the  system  encour- 
ages cooperation  between  various  kinds  of  data 
users.  (See  also  W88-01203)  (Author's  abstract) 
W88-01210 


DATA  TELEMETRY  BY  METEOR  BURST, 

Meteor  Communications  Consultants,  Inc.,  Kent, 
WA. 

D.  Sytsma,  and  R.  E.  Leader. 
IN:  International  Symposium  on  Hydrometeoro- 
logy, June  13-17,  1982,  Denver,  Colorado.  Ameri- 
can Water  Resources  Association,  1983.  p  51-55,  6 
fig- 

Descriptors:  'Hydrometeorology,  'Data  transmis- 
sion, 'Telemetry,  'Meteor  bursts,  'Data  acquisi- 
tion, 'Network  design,  Meteorology,  Forecasting, 
Precipitation. 

An  introduction  to  meteor  burst  technology  and  its 
general  application  for  the  telemetry  of  hydrome- 
teorology data  is  provided.  Two  specific  applica- 
tions featured  are:  (1)  Coastal  measurement  system; 
and  (2)  Event  reporting  for  flood  forecasting.  In 
the  fall  of  1981,  a  Coastal  Management  System, 
using  meteor  burst  as  the  principal  telemetry  link, 
was  installed  off  Kodiak  Island,  Alaska.  The  pur- 
pose of  the  system  is  to  gather  wave  data  from  two 
buoys,  wind  data  from  a  nearby  island,  telemeter- 
ing a  synopsis  of  this  data  directly  to  the  engineer- 
ing offices  of  the  Corps  of  Engineers  in  Anchor- 
age. The  data  is  being  used  in  the  final  design  of  a 
breakwater  to  be  constructed  in  Chiniak  Bay. 
Event  reporting  for  flood  forecasting  at  Mt.  St. 
Helens  is  described  as  the  second  application. 
Seven  meteor  burst  sites  were  installed  on  and 
around  Mt.  St.  Helens,  Washington,  to  provide 
event  reporting  for  rapid  changes  in  precipitation 
and  snowfall.  Upon  the  occurrence  of  an  event,  the 
appropriate  SCS  offices  in  Portland,  Oregon  and 
Spokane,  Washington,  are  notified  immediately. 
(See  also  W88-01203)  (Author's  abstract) 
W88-01211 


SUITABILITY  OF  REMOTE  SENSING  CAPA- 
BILITTES  FOR  USE  IN  HYDROLOGIC 
MODELS, 

Hydex  Corp.,  Fairfax,  VA. 
E.  L.  Peck,  T.  N.  Keefer,  and  E.  R.  Johnson. 
IN:  International  Symposium  on  Hydrometeoro- 
logy, June  13-17,  1982,  Denver,  Colorado.  Ameri- 
can Water  Resources  Association,  1983.  p  59-63,  1 
fig,  3  tab,  2  ref.  NASA  Contract  No.  NAS5-26446. 

Descriptors:  'Model  studies,  'Hydrometeorology, 
•Remote  sensing,  'Hydrologic  models,  Data  ac- 
quisition, Water  resources  development,  Model 
studies,  API,  CREAMS,  NWSRFS,  STORM, 
STANFORD,  SSARR,  NWSRFS,  Computer 
models. 

The  results  of  a  study  on  the  suitability  of  remote 
sensing  capabilities  for  use  in  hydrologic  models  is 
reported.  Seven  hydrologic  models  (API, 
CREAMS,  NWSRFS,  STORM,  STANFORD, 
SSARR,  and  NWSRFS  Snowmelt)  are  reviewed. 
Information  on  the  primary  and  secondary  roles  of 
parameter  and  state  variables  with  respect  to  their 
function  in  the  models  is  used  to  determine  the 
usefulness  of  six  remote  sensing  capabilities  with 
the  seven  hydrologic  models.  The  results  indicate 


remote  sensing  information  has  only  limited  valu 
for  use  with  the  hydrologic  models  in  their  preset 
form.  The  usefulness  of  the  remote  sensing  info] 
mation  would  be  greatly  enhanced  with  mine 
modification  to  the  models.  General  characteristic 
of  a  hydrologic  model  needed  to  make  maxjmui 
use  of  remotely  sensed  data  in  specific  models  (Se 
also  W88-01203)  (Author's  abstract) 
W88-01212 


RUNOFF  CURVE  NUMBER  ESTFMATIO] 
USING  REMOTE  SENSING  TECHNIQUES, 

Morrison-Knudsen  Co.,  Inc.,  Boise,  ID. 
K.  Johnson,  S.  Dhamotharan,  and  S.  Allred. 
IN:  International  Symposium  on  Hydrometeorc 
logy,  June  13-17,  1982,  Denver,  Colorado.  Amer 
can  Water  Resources  Association,  1983.  p  65-67, 
fig,  1  tab,  10  ref. 

Descriptors:  'Runoff  rate,  'Hydrometeorolog 
•Runoff  forecasting,  'Remote  sensing,  'Data  at 
quisition,  Mathematical  studies,  Ground  cover. 

Soil  Conservation  Service  Runoff  curve  numbei 
are  being  extensively  used  by  hydrologists  to  pr< 
diet  runoff  values,  especially  in  ungaged  wate: 
sheds.  The  reliability  of  this  method  depends  heai 
ily  on  the  determination  of  the  individual  runo 
curve  numbers.  This  becomes  more  critical  in  a 
tremely  nonuniform  watersheds  such  as  those  i 
western  river  basins  where  energy  developmei 
projects  are  being  planned.  Accurate  informatio 
on  curve  number  parameters  on  the  subbasin  levi 
are  a  prerequisite  to  reliable  runoff  values.  Detaile 
manual  surveys  to  obtain  necessary  information 
always  expensive.  It  is  demonstrated  herein  thi 
remote  sensing  techniques  can  be  used  for  runo 
curve  number  estimation  to  the  required  level  ( 
precision  with  a  significant  savings  of  time  an 
money.  Ground  cover  distribution,  within  tt 
basin  being  studied,  is  determined  by  spectral  cla 
sification  to  a  map  base  to  produce  a  ground  cow 
map.  Using  digital  image  processing  technique 
digital  maps  of  soil  hydrologic  groups,  and  indivk 
ual  drainage  subbasins  are  prepared  to  produce 
basinwide  geographic  data  base.  An  estimate 
runoff  curve  number  map  is  produced  by  combii 
ing  field  observations  of  cover  density,  the  grour 
cover  map,  and  the  soils  map.  By  digitally  overla; 
ing  the  curve  number  map  and  drainage  basi 
maps,  an  average  curve  number  estimate  for  eac 
drainage  basin  is  determined.  This  methodolog 
can  provide  a  cost-effective  means  of  obtainin 
comprehensive  curve  number  parameters  with 
minimum  of  field  observations  and  with  a  statist 
cally  significant  result.  (See  also  W88-01203)  (Ai 
thor's  abstract) 
W88-01213 


SATELLITE  TECHNIQUE  FOR  ESTIMATING 
RAINFALL  FROM  FLASH  FLOOD  PRODU( 
ING  THUNDERSTORMS, 

National  Earth  Satellite  Service,  Washington,  D( 
For  primary  bibliographic  entry  see  Field  2B. 
W88-01224 


FORECASTING  CONVECTTVE  PRECIPHV 
TION  BY  TRACKING  CLOUD  TOPS  IN  GOE 
IMAGERY, 

National  Earth  Satellite  Service,  Washington,  D( 
For  primary  bibliographic  entry  see  Field  2B. 
W88-01225 


ESTIMATING  RAINFALL  USING  SATELLIT 
IMAGERY  FOR  WARM-TOP  THUNDEI 
STORMS  EMBEDDED  IN  A  SYNOPTIC-SCAL 
CYCLONIC  CIRCULATION, 

National  Earth  Satellite  Service,  Washington,  D< 
For  primary  bibliographic  entry  see  Field  2B. 
W88-01226 


OBJECTIVE  ANALYSIS  OF  RAINFALL  DAT 
FROM  DIGITAL  RADAR  AND  RAIN  GAG 
MEASUREMENTS, 

National    Weather   Service,    Silver   Spring,   MI 

Office  of  Hydrology. 

W.  F.  Krajewski,  and  K.  C.  Crawford. 
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N:  International  Symposium  on  Hydrometeoro- 
ogy,  June  13-17,  1982,  Denver,  Colorado.  Ameri- 
:an  Water  Resources  Association,  1983.  p  147-152, 
ifig,  15ref. 

Jescriptors:  'Hydrometeorology,  *Metorological 
lata,  *Rainfall,  'Data  acquisition,  *Radar,  *Rain 
jages.  Rainfall  intensity,  Hydrologic  models, 
■lathematical  analysis.  Measuring  instruments, 
>ata  interpretation. 

rwo  devices  are  used  to  perform  measurements  of 
ainfall:  digital  radar  and  rain  gages.  Each  of  them 
jves  different  types  of  information.  Digital  radar 
lata  represent  a  spatial  pattern  of  a  storm  but  the 
oint  estimates  may  be  biased  through,  for  exam- 
Je,  the  reflectivity-rainfall  transfer  relationship.  A 
tandard  rain  gage  optimally  sited  generally  gives  a 
ery  good  estimate  of  rainfall  at  a  point,  but  the 
leasurement  often  is  not  representative  over  a 
irger  area.  A  multivariate  regression  model  has 
een  developed  to  merge  those  two  kinds  of  data 
no  an  optimal  (in  a  statistical  sense)  estimate  of 
linfall.  Such  optimal  estimates  can  then  be  used  as 
lput  to  hydrological  models.  Plans  for  operational 
nplementation  of  the  regression  model  are  pre- 
tnted  as  well  as  results  of  example  data  analysis 
-om  the  National  Weather  Service  Radar  at  Okla- 
oma  City.  Computer  requirements  are  discussed 
nd  some  aspects  of  potential  future  improvements 
re  mentioned.  These  include  the  possibility  of 
^counting  for  the  autocorrelation  of  errors  and 
ie  inclusion  of  satellite  data.  (See  also  W88-01203) 
Author's  abstract) 
/88-01227 


TRUCTURE  OF  HOMOGENEOUS  ANISTRO- 
IC  CORRELATION  FUNCTIONS  FOR  REAL- 
IME  RADAR  RAINFALL  ESTIMATION, 

Waterloo  Univ.  (Ontario).  Dept.  of  Civil  Engineer- 

* 

I.  R.  Dalezios,  and  N.  Kouwen. 

V:  International  Symposium  on  Hydrometeoro- 

>gy,  June  13-17,  1982,  Denver,  Colorado.  Ameri- 

ui  Water  Resources  Association,  1983.  p  153-157, 

fig,  1  tab,  9  ref. 

tescriptors:  'Hydrometeorology,  'Remote  sens- 
ig,  •Rainfall  variability,  *Rainfall  intensity, 
Radar,  'Anisotropy,  *Statistical  analysis,  Statisti- 
il  models,  Multivariate  analysis,  Meteorology, 
lodel  studies. 

ainfall  variability  is  one  of  the  major  problems  in 
ydrology.  Conventional  rain  gage  data  combined 
ith  digitized  radar  reflectivities  can  provide  pow- 
■ful  techniques  for  monitoring  the  quantitative 
linfall  distribution  in  time  and  space.  An  objective 
lalysis  technique  was  performed,  which  accounts 
>r  the  analysis  of  multivariate  data  sets.  In  particu- 
r,  bivariate  analyses  are  discussed  that  use  rain 
ige/radar  data  sets.  This  involves  the  estimation 
F  correlation  and  cross-correlation  functions 
hich  model  the  spatial  and  temporal  structure  of 
storm.  In  this  work,  Gaussian  two-dimensional 
Dmogeneous  anisotropic  correlation  and  cross- 
Jrrelation  models  have  been  derived.  Since  the 
^plication  is  on  real-time  surface  rainfall  estima- 
on,  the  model  focuses  on  the  spatial  structure  of 
ie  phenomenon.  Specifically,  the  dependence  of 
ie  decorrelation  distance  upon  certain  meteoro- 
igical  parameters,  which  are  embedded  in  the 
revailing  weather  system,  is  shown  to  be  critical 
id  offers  an  improvement  on  the  existing  correla- 
on  models.  A  Canadian  5  cm  weather  radar  was 
nployed  and  the  analyses  performed  on  typical 
>ring  and  summer  storms  in  Southern  Ontario, 
iee  also  W88-01203)  (Author's  abstract) 
'88-01228 


THIZATION  OF  HYDROMETEOROLOGI- 
AL  MONITORING  SYSTEMS  TO  ENHANCE 
ESERVOIR  OPERATIONS  DURING  FLOOD 
MERGENCQS, 

alt  River  Project,  Phoenix,  AZ.  Water  Resources 

•perations. 

or  primary  bibliographic  entry  see  Field  2E. 

-'88-01232 


•PERATIONAL  REMOTE  SENSING  UNDER 
XTREME  CONDITIONS, 


National  Weather  Service,  Slidell,  LA. 
J.  D.  Belville,  and  B.  J.  Crouch. 
IN:  International  Symposium  on  Hydrometeoro- 
logy,  June  13-17,  1982,  Denver,  Colorado.  Ameri- 
can Water  Resources  Association,  1983.  p  201-204, 
4  fig,  2  tab,  2  ref. 

Descriptors:  *Hydrometeorology,  'Flood  warn- 
ing, *Warning  systems,  'Telemetry,  'Remote  sens- 
ing, 'Network  design,  'Rio  Grande,  Satellite  tech- 
nology, Floods. 

The  Rio  Grande,  satellite-interrogated  Automatic 
Hydrologic  Observing  System  flood  warning  net- 
work, operated  jointly  by  the  International  Bound- 
ary and  Water  Commission  (IB  and  WO)  and  the 
National  Weather  Service,  is  described.  Since  its 
establishment  in  1976,  this  system  has  provided 
timely  and  accurate  hydrologic  information  on 
flow  into  a  lake  under  the  joint  control  of  the 
United  States  and  Mexico.  In  November,  1978,  the 
satellite-interrogated  system  successfully  detected 
a  major  Rio  Grande  Flood  under  the  most  extreme 
conditions  which  could  be  expected.  Water  rose  to 
a  level  never  before  observed  on  this  particular 
river,  completely  submerging  several  components 
of  the  system  within  the  gage  house.  However,  the 
system  continued  to  work  flawlessly  providing  the 
critically  needed  information.  Also  included  in  the 
paper  is  information  describing  the  network  design 
and  rationale  behind  it.  A  detailed  description  of 
the  system  and  its  components  is  also  provided. 
(See  also  W88-01203)  (Author's  abstract) 
W88-01234 


FREQUENCY  ESTIMATES  OF  WATER  AVAIX- 
ABLE  FOR  RUNOFF  DUE  TO  PRECIPITA- 
TION AND/OR  SNOWMELT, 

National   Weather   Service,    Silver   Spring,   MD. 

Office  of  Hydrology. 

For  primary  bibliographic  entry  see  Field  2E. 

W88-01287 


WATER  QUALITY  MONITORING  USING  SAT- 
ELLITE DATA  TRANSMISSION, 

Water  and  Power  Resources  Service,  Denver,  CO. 

Engineering  and  Research  Center. 

For  primary   bibliographic   entry   see   Field   5G. 

W88-01329 


FD2LD  TEST  FOR  EFFECTIVE  POROSITY 
AND  DISPERSrvTTY  IN  FRACTURED  DOLO- 
MITE, THE  WIPP,  SOUTHEASTERN  NEW 
MEXICO, 

Sandia  National  Labs.,  Albuquerque,  NM. 
For  primary  bibliographic  entry  see  Field  5B. 
W88-01352 


GROUNDWATER  QUALITY  PROTECTION 
AIDED  BY  REMOTE  SENSING, 

O.  Radai. 

United  Nations,  Economic  Commission  for 
Europe.  WATER/SEM.14/R.9,  March  3,  1987.  7 
p,  8  ref. 

Descriptors:  'Remote  sensing,  'Satellite  technolo- 
gy, 'Aerial  photography,  'Infrared  imagery, 
'Hungary,  'Groundwater  pollution,  'Water  pollu- 
tion control,  Water  quality  management,  Water 
quality  control,  Surface  runoff,  Infiltration,  Karst 
hydrology,  Water  pollution  sources,  Groundwater 
management. 

Remote  sensing  methods,  such  as  aerial  photogra- 
phy and  satellite  image  interpretation  plus  infrared 
scanning  are  used  in  Hungary  for  the  protection  of 
subsurface  water  both  in  the  sense  of  quality  and 
quantity.  Aerospace  images  are  partly  archive 
ones,  representing  a  former,  less  disturbed  status  of 
the  environment,  and  new  ones  depicting  the 
recent  situation.  Special  purpose  infrared  scanning 
(airborne)  yielded  thermograms  of  a  lake  fed  by  a 
hot  spring,  and  helped  in  detecting  the  existence  of 
springs  suspected  on  the  bottom  of  Lake  Balaton. 
Infiltration  promoted  by  thin  soil-cover,  or  by  the 
total  absence  of  soil  and  impervious  cover  plus 
surface  runoff-retarding  depressions  and  karstic 
phenomenon  could  be  identified.  Very  detailed 
data  were  obtained  regarding  tectonics,  potential 


pollution  sources  and  points,  and  lines  or  surfaces 
through   which  pollutants  may  reach  subsurface 
water  bodies.  (Author's  abstract) 
W88-01402 


WATER  CONTROL  AT  THE  BAKONY  BAUX- 
ITE MINES  COMPANY, 

Bakonyi  Bauxitbany  Vallalat,  Topolca  (Hungary). 
For  primary  bibliographic  entry  see  Field  4B. 
W88-01422 


TECHNIQUE  OF  FLOWMETERING  INVESTI- 
GATIONS AT  INTERVALS  IN  GROUT  HOLES, 

STG  Specialized  Association,  Antratsit  (USSR). 
O.  J.  Lushnikova. 

IN:  Mine  Water.  Proceedings  of  the  Second  Inter- 
national Congress,  Granada,  Spain,  September 
1985.  p  395-401,  1  fig,  1  tab. 

Descriptors:  'Data  acquisition,  'Flow  measure- 
ment, 'Flow  discharge,  'Groundwater  movement, 
'Measuring  instruments,  'Geologic  fractures, 
Rock  properties,  Aquifers,  Boreholes,  Permeabil- 
ity, Grout,  Fluid  flow. 

A  technique  which  enables  flowmetering  at  speci- 
fied intervals  without  borehole  casing  to  detect 
fluid  loss  within  the  strata  thickness  and  to  deter- 
mine filtration  parameters  and  the  extent  of  rock 
Assuring  was  developed.  The  drill  stem  models 
previously  available  allowed  only  the  average 
evaluation  of  aquifer  filtration  properties  and  could 
not  define  either  aquifer  nonhomogeneity  or  spac- 
ing, size  and  water  yield  of  each  fissure.  The 
instrument  designed  for  flowmetering  overcame 
the  inadequacies  of  the  available  instruments  by 
anchoring  a  packer  in  the  roof  of  the  test  zone  and 
having  a  diameter  close  to  that  of  a  borehole  to 
provide  an  accurate  flowmetering  record  for  the 
liquid  discharge.  With  the  new  STG-3P  flowmeter 
it  was  possible  to:  (1)  test  each  aquifer  at  intervals 
both  during  pumping-out  and  pumping-in  at  sta- 
tionary and  nonstationary  filtration  regimes,  (2) 
eliminate  large  diameter  drilling  and  casing,  (3)  test 
all  aquifers  regardless  of  permeability,  strata  pres- 
sure and  bedding  depth,  and  (5)  determine  all 
filtration  parameters  and  strata  Assuring  character- 
istics at  intervals.  (See  also  W88-01408)  (Wood- 
PTT) 
W88-01441 


7C.  Evaluation,  Processing  and 
Publication 


CONTINUOUS  SALINITY  STATION  MONI- 
TORING IN  THE  COLORADO  RIVER  BASIN 
BY  THE  UTAH  BUREAU  OF  WATER  POLLU- 
TION CONTROL, 

Utah   Bureau   of  Water   Pollution   Control,    Salt 

Lake  City. 

For  primary  bibliographic  entry  see  Field  7B. 

W88-01151 


DATA  MANAGEMENT  SYSTEM  TO  EVALU- 
ATE WATER  QUALITY  IMPACTS  OF  NON- 
POINT  SOURCE  POLLUTION  CONTROL, 

North  Carolina  State  Univ.,  Raleigh. 

For   primary  bibliographic   entry   see   Field   5G. 

W88-01167 


DEVELOPMENT  OF  A  NONPOINT  SOURCE 
DATA  CENTER, 

Synectics  Group,  Inc.,  Washington,  DC. 

For   primary   bibliographic   entry   see   Field   5G. 

W88-01168 


WATER  QUALITY  DATA  AND  URBAN  NON- 
POINT  SOURCE  POLLUTION:  THE  NATION- 
WIDE URBAN  RUNOFF  PROGRAM, 

Environmental   Protection   Agency,   Washington, 

For  primary  bibliographic  entry  see  Field  5G. 
W88-01169 
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RFF  NATIONAL  DATA  BASE  FOR  NONPOINT 
SOURCE  POLICY  ASSESSMENTS, 

Resources  for  the  Future,  Inc.,  Washington,  DC. 
For  primary  bibliographic  entry  see  Field  5G. 
W88-01170 


EVAPORATION    TIME    SERIES     ANALYSIS 
FOR  MILFORD  LAKE  IN  KANSAS, 

Illinois  State  Water  Survey  Div.,  Champaign. 
For  primary  bibliographic  entry  see  Field   2D. 
W88-01216 


FORECASTING  SNOWMELT  RUNOFF, 

Colorado  State  Univ.,  Fort  Collins.  Dept.  of  Civil 

Engineering. 

For  primary  bibliographic  entry  see  Field  2C. 

W88-01236 


FORECASTING  DAILY  PRECIPITATION  OC- 
CURRENCES WITH  MARKOV  CHAIN  OF 
SEASONAL  ORDER, 

National  Technical  Univ.,  Athens  (Greece).  Dept. 

of  Civil  Engineering. 

For  primary  bibliographic  entry  see  Field  2B. 

W88-01237 


POSSIBLE  USES  OF  LONG-RANGE  WEATH- 
ER OUTLOOKS  IN  WATER  RESOURCES, 

Illinois  State  Water  Survey  Div.,  Champaign. 
For  primary  bibliographic  entry  see  Field  6B. 
W88-01239 


EXPERIMENTAL  WATER  SUPPLY  FORE- 
CASTS BASED  ON  SEASONAL  PRECIPITA- 
TION FORECASTS, 

California  State  Dept.  of  Water  Resources,  Sacra- 
mento. 

For  primary  bibliographic  entry  see  Field  3B. 
W88-01240 


TRENDS  AND  EXTREMES  OF  LAKE  ERIE 
WATER  SUPPLIES, 

National  Oceanic  and  Atmospheric  Administra- 
tion, Ann  Arbor,  MI.  Great  Lakes  Environmental 
Research  Lab. 

For  primary  bibliographic  entry  see  Field  2H. 
W88-01244 


APPLICATION  OF  IFG'S  INSTREAM  WATER 
TEMPERATURE  MODEL  IN  THE  UPPER 
COLORADO  RIVER, 

Soil  Conservation  Service,  Fort  Collins,  CO. 
For  primary  bibliographic  entry  see  Field  2E. 
W88-01248 


DROUGHT    HISTORY    IN    THE    WESTERN 
GREAT  PLAINS  FROM  TREE  RINGS, 

Arizona  Univ.,  Tucson.   Lab.  of  Tree-Ring  Re- 
search. 

For  primary  bibliographic  entry  see  Field  2A. 
W88-01254 


PROBABILITY  OF  DROUGHT  COVERAGE 
WITH  VARIOUS  RETURN  PERIODS  FOR 
JAPAN, 

Tsukuba  Univ.  (Japan).  Inst,  of  Geoscience. 
For  primary  bibliographic  entry  see  Field  2A. 
W88-01255 


MEASURING  DROUGHT  SEVERITY  AND  AS- 
SESSING IMPACT, 

Nebraska  Univ.-Lincoln.  Center  for  Agricultural 

Meteorology  and  Climatology. 

For  primary  bibliographic  entry  see  Field  2A. 

W88-01256 


DEVELOPMENT  OF  A  SURFACE  WATER 
SUPPLY  INDEX  -  A  DROUGHT  SEVERITY  IN- 
DICATOR FOR  COLORADO, 

Colorado  Div.  of  Water  Resources,  Denver. 
For  primary  bibliographic  entry  see  Field  2E. 
W88-01257 


USE  OF  HYDROMETEOROLOGICAL  DATA 
IN  DROUGHT  MANAGEMENT:  POTOMAC 
RIVER  BASIN  CASE  STUDY, 

Interstate  Commisson  the  Potomac  River  Basin, 
Rockville,  MD.  Cooperative  Water  Supply  Oper- 
ations on  the  Potomac  River. 
For  primary  bibliographic  entry  see  Field  2E. 
W88-01259 


SPATIAL  CHARACTERISTICS  OF  SEVERE 
DROUGHT  IN  THE  SACRAMENTO  RIVER 
BASIN, 

California  Univ.,  Davis.  Dept.  of  Geography. 
For  primary  bibliographic  entry  see  Field  2E. 
W88-01260 


EVALUATION    OF    OPERATIONAL    CLOUD 
SEEDING  PROJECTS, 

Illinois  State  Water  Survey  Div.,  Champaign.  Me- 
teorology Section. 

For  primary  bibliographic  entry  see  Field  3B. 
W88-01264 


CLIMATOLOGICAL  BACKGROUND  STUDIES 
FOR  OPERATIONAL  WEATHER  MODIFICA- 
TION, 

Oklahoma  Climatological  Survey,  Norman. 
For  primary  bibliographic  entry  see  Field  3B. 
W88-01266 


SITE  SPECIFIC  PROBABLE  MAXIMUM  PRE- 
CIPITATION ESTIMATES,  UPPER  SOUTH 
PLATTE  RIVER  BASIN,  COLORADO, 

For  primary  bibliographic  entry  see  Field  2E. 
W88-01284 


FREQUENCY  ESTIMATES  OF  WATER  AVAIL- 
ABLE FOR  RUNOFF  DUE  TO  PRECIPITA- 
TION AND/OR  SNOWMELT, 

National   Weather   Service,   Silver   Spring,   MD. 

Office  of  Hydrology. 

For  primary  bibliographic  entry  see  Field  2E. 

W88-01287 


FLOOD  FREQUENCY  ANALYSIS  WITH  DE- 
TECTION AND  MODIFICATION  OF  OUT- 
LIERS, 

Illinois  State  Water  Survey  Div.,  Champaign. 
For  primary  bibliographic  entry  see  Field  2E. 
W88-01288 


2-MINUTE  RAINFALL  EXTREMES, 

Agricultural    Research    Service,    Beltsville,    MD. 

Hydrology  Lab. 

For  primary  bibliographic  entry  see  Field  2B. 

W88-01295 


GROUNDWATER  HYDRAULICS. 

For  primary  bibliographic  entry  see  Field  2F. 
W88-01344 


PUMPING  TEST  ANALYSIS  IN  FRACTURED 
AQUIFER  FORMATIONS:  STATE  OF  THE 
ART  AND  SOME  PERSPECTIVES, 

Research  Council  of  Alberta,  Edmonton. 
For  primary  bibliographic  entry  see  Field  2F. 
W88-01351 


DIRECT   CALCULATION   OF   AQUIFER   PA- 
RAMETERS IN  SLUG  TEST  ANALYSIS, 

Princeton  Univ.,  NJ.  Water  Resources  Program. 
For  primary  bibliographic  entry  see  Field  2F. 
W88-01353 


PRESSURE  TRANSIENT  ANALYSIS  FOR  HOT 
WATER  GEOTHERMAL  WELLS, 

Systems,  Science  and  Software,  La  Jolla,  CA. 
For  primary  bibliographic  entry  see  Field  2F. 
W88-01354 


ANALYTICAL  GROUNDWATER  MODELING 
WITH  PROGRAMMABLE  CALCULATORS 
AND  HAND-HELD  COMPUTERS, 

Geraghty  and  Miller,  Inc.,  Savoy,  IL. 

W.  C.  Walton. 

IN:   Groundwater   Hydraulics.   Water   Resource) 

Monograph     Series    9.     American     Geophysical 

Union,  Washington,  DC.  1984.  p  298-312,  4  tab,  ( 

ref. 

Descriptors:  'Model  studies,  *Data  interpretation, 
•Mathematical  models,  'Pumping  tests,  'Ground- 
water, 'Groundwater  movement,  Simulation, 
Computers,  Computer  programs,  Mathematical 
equations,  Wells. 

Analytical  models  simulating  the  flow  of  ground' 
water  to  and  from  wells  and  streams,  mass  and 
heat  transport  in  aquifer  systems,  and  land  subsid 
ence  due  to  artesian  pressure  decline  have  previ 
ously  been  developed  for  many  aquifer  systems 
and  well  or  stream  conditions.  Application  of  the* 
models  to  various  aquifer  conditions  is  advancing 
through  equivalent  section,  incremental,  and  sue 
cessive  approximation  techniques.  ProgrammabU 
calculators  and  pocket  computers  are  available  foi 
rapid,  accurate  and  inexpensive  solution  of  analyti 
cal  model  equations.  Although  not  as  versatile  a 
numerical  digital  computer  models,  analytica 
models  continue  to  play  an  important  role  ii 
groundwater  resource  evaluation.  The  types  o 
groundwater  conditions  for  which  analytica 
models  are  available  were  reviewed.  An  exampli 
of  a  program  description,  user  instructions,  ant 
code  for  a  programmable  calculator  for  the  model 
ing  of  an  infinite  nonleaky  artesian  aquifer  with  i 
single  well  is  presented.  (See  also  W88-01344 
(Wood-PTT) 
W88-01356 


NUMERICAL  TREATMENT  OF  LEAK1 
AQUIFERS  IN  THE  SHORT-TIME  RANGE, 

Universidad    Nacional     Autonoma    de    Mexico 
Mexico  City.  Inst,  de  Investigacion  en  Matemati 
cas  Aplicadas  y  en  Sistemas. 
B.  Chen,  and  I.  Herrera. 

IN:  Groundwater  Hydraulics.  Water  Resource 
Monograph  Series  9.  American  Geophysics 
Union,  Washington,  DC.  1984.  p  313-327,  1  fig,  • 
tab,  11  ref. 

Descriptors:  'Groundwater  movement,  'Mode 
studies,  'Numerical  models,  'Mathematics 
models,  'Data  interpretation,  'Leaky  aquifers 
Aquitards,  Mathematical  equations,  Mathematics 
studies,  Pumping,  Aquifers. 

Mathematically,  leaky  aquifers  are  characterize! 
by  the  assumption  of  vertical  flow  in  the  aquitards 
Previous  methods  of  numerical  modeling  of  sys 
tems  of  leaky  aquifers  and  their  shortcomings  ar 
reviewed.  Numerical  modeling  in  the  short-tim 
range  is  difficult  because  of  the  actual  physics 
situation.  When  pumping  first  starts  in  the  mai 
aquifer,  the  effects  are  first  manifested  there  am 
then  slowly  propagate  into  the  aquitard.  The  short 
time  range  corresponds  to  that  period  of  tim 
during  which  the  part  of  the  aquitard  that  is  re 
sponding  to  pumping  is  much  smaller  than  the  tots 
thickness  of  the  aquitard.  If  a  uniform  mesh  is  use 
on  the  whole  aquitard,  it  would  have  to  be  ver 
refined  thus  introducing  too  many  nodes.  Whe 
the  integrodifferential  equation  approach  is  use* 
these  facts  are  reflected  in  the  number  of  term 
that  are  required  in  the  series  expansion  of  th 
memory  functions.  A  procedure  that  to  a  larg 
extent  avoids  these  difficulties  is  presented.  Th 
method  is  based  on  the  observation  that  in  th 
short-time  range,  the  response  of  the  aquitard  i 
approximately  the  same  as  if  the  thickness  of  th 
aquitard  is  infinity.  In  the  integrodifferential  af 
proach,  this  gives  rise  to  a  one-parameter  family  c 
possible  representations  for  the  memory  functioi 
A  procedure  is  presented  that  adjusts  that  paranw 
ter  in  order  to  decrease  the  number  of  terms  in  th 
series  expansion  to  a  minimum.  A  criterion  thf 
permits  advance  definition  of  the  number  of  term 
required  to  obtain  a  given  level  of  accuracy  i 
supplied.  Examples  of  application  to  actual  fiel 
situations  are  presented.  (See  also  W88-01344 
(Wood-PTT) 
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3UNDWATER  MODELING  OF  DETAILED 
ITEMS, 

Iro-data.  Inc.,  Tempe,  AZ. 
i.  Skibitzke,  and  J.  M.  Turner. 
Groundwater  Hydraulics.   Water  Resources 
lograph     Series     9.     American     Geophysical 
an,  Washington,  DC.  1984.  p  328-343,  8  fig. 

criptors:  'Model  studies,  'Mathematical 
lels,  'Data  interpretation,  'Groundwater 
■ement.  Analog  models,  Digital  models, 
lifers.  Computers,  Economic  aspects. 

omparison  of  the  analog  and  digital  modeling 
miques  as  used  to  analyze  groundwater  condi- 
s  snowed  that  both  have  highly  desirable  char- 
ristics  as  well  as  drawbacks  especially  for  in- 
ries  such  as  mining.  Where  complex  conditions 
t,  large,  finely  detailed  models  are  required  to 
:ribe  the  geologic  parameters  of  the  affected 
fers,  and  long  computer  runs  are  required  to 
llate  pumping  over  long  time  periods.  The 
ence  of  faulted  or  fractured  rock  areas  causes 
e  complications  in  the  model.  In  multilayered 
fers  where  layers  are  interconnected  due  to 
ting  and  fracturing,  the  matrix  bandwidths 
jme  very  large.  Using  digital  techniques,  insta- 
y  is  very  likely  to  occur  at  some  point  in  the 
ysis,  but  a  return  to  the  older  analog  tech- 
les  is  unthinkable.  By  using  the  best  of  both 
ems,  the  more  efficient  and  precise  input  and 
>ut  functions  of  the  digital  techniques  and 
le  computations  of  the  analog  methods,  it  is 
able  to  produce  detailed  solutions  to  ground- 
er problems  at  lower  costs.  The  integration  of 
log  and  digital  techniques  was  accomplished  by 
acing  analog  hardware  with  digital  software, 
example  of  the  hybrid  approach  involving  a 
iplex  groundwater  evaluation  for  a  mining  op- 
ion  is  presented.  Diagrams  showing  the  analog- 
igital  and  digital-to-analog  processes  and  a 
verter  to  accomplish  these  processes  are  in- 
led.  (See  also  W88-01344)  (Wood-PTT) 
8-01358 


RMULATION  OF  MODELS  BASED  ON 
E  AVERAGE  CHARACTERISTICS  OF  A 
TEROGENEOUS  AQUD7ER, 

rida  Univ.,  Gainesville, 
primary  bibliographic  entry  see  Field  5B. 
8-01359 


D7IED       APPROACH       TO       REGIONAL 
OUNDWATER  MANAGEMENT, 

mboldt  State  Univ.,  Areata,  CA. 

•  primary  bibliographic  entry  see  Field  4B. 

8-01361 


VELOPMENT   OF   AN    OPEN    PIT   COAL 

NE  DEWATERING  PLAN  IN  CESAR  DE- 

RTMENT,  COLOMBIA,  S.A., 

ependent  Consultants,  Denver,  CO. 

I  primary  bibliographic  entry  see  Field  4B. 

8-01416 


ALYTICAL  AND  GRAPHICAL  TECH- 
QUE  TO  DETERMINE  THE  SPACING  OF 
ATNAGE  WICKS  FOR  PRESSUE  RELIEF  IN 
1  OPEN  PIT  COAL  MINE, 

amies     International     Div.,     Richland,     WA. 

ergy  Systems  Group. 

r  primary  bibliographic  entry  see  Field  4B. 

18-01417 


VTTE     ELEMENT     APPROXIMATION     OF 
)NLINEAR  FLOW  IN  POROUS  MEDIA, 

iversidad  Politechnica  de  Madrid  (Spain).  Dept. 

Calculo  Numerico  e  Informatica. 

r  primary  bibliographic  entry  see  Field  2F. 
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DESIGN,  CONSTRUCTION,  AND  OPERATION 
OF  DEGRAY  LAKE, 

Army  Engineer  District,  Vicksburg,  MS. 

W.  D.  Hill,  and  L.  E.  Banks. 

IN:  Proceedings  of  the  DeGray  Lake  Symposium, 

Technical    Report    E-87-4,    March    1987.    Final 

Report,  p  102-127,  12  ref. 

Descriptors:  'Dams,  'DeGray  Lake,  'Reservoirs, 
•Arkansas,  Hydraulic  structures,  Dam  construc- 
tion, Dam  design,  Operation. 

The  DeGray  multiple-purpose  flood  control  and 
power  reservoir  was  included  in  Senate  Document 
Numbered  117,  81st  Congress,  first  session,  as  a 
feature  of  the  comprehensive  plan  of  improvement 
for  the  Ouachita  River  and  Tributaries,  Arkansas 
and  Louisiana.  The  projects  included  in  this  docu- 
ment were  authorized  by  the  River  and  Harbor 
Act  of  1950.  The  inclusion  of  municipal  and  indus- 
trial water  supply  as  one  of  the  project  purposes 
was  authorized  by  the  'Water  Supply  Act  of  1958,' 
approved  3  July  1958,  as  amended  by  the  'Federal 
Water  Pollution  Control  Act  Amendment  of  1961,' 
approved  20  July  1961.  The  approving  documents 
resulted  in  the  'DeGray  Project'  consisting  of  a 
multipurpose  reservoir  with  project  purposes  of 
flood  control,  hydroelectric  power  generation, 
recreation,  water  supply  and  water  quality  control. 
DeGray  project  design,  construction,  and  oper- 
ation are  described  at  length  in  this  paper,  discuss- 
ing topics  which  range  from  outlet  structure  and 
turbine  capability,  to  flood  control  operation  and 
recreation.  (See  also  W88-01056)  (Lantz-PTT) 
W88-01060 


NORTH  DIVERSION  STRUCTURE  ALBU- 
QUERQUE, NEW  MEXICO, 

Army  Engineer  Waterways  Experiment  Station, 
Vicksburg,  MS.  Hydraulics  Lab. 
C.  H.  Tate. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA.  22161.  Hydraulic  Model 
Investigation.  Technical  Report  HL-87-8,  May 
1987.  Final  Report.  51  p,  18  photos,  11  plates,  2 
append. 

Descriptors:  'Canals,  'Flood  control,  'Hydraulic 
structures,  'Hydraulic  models,  'North  Diversion, 
'Albuquerque,  'New  Mexico,  'Rio  Grande,  Chan- 
nel flow,  Flow  characteristics,  Scour,  Riprap. 

The  North  Diversion  Structure  diverts  storm 
runoff  around  Albuquerque,  New  Mexico,  to  the 
Rio  Grande.  Observed  flow  conditions  at  the  Ala- 
meda Outlet  Structure,  where  the  flow  is  transi- 
tioned from  supercritical  to  subcritical,  have 
caused  concern  about  the  capacity  of  the  as-built 
channel.  A  l:40-scale  model  was  used  to  determine 
the  flow  conditions  approaching  and  through  the 
Alameda  Outlet  Structure.  Included  in  the  model 
were  approximately  1,500  ft  of  trapezoidal  chan- 
nel, the  vehicle  access  ramp  cut  in  the  side  of  the 
trapezoidal  channel,  the  trapezoidal  to  rectangular 
transition,  the  super-elevated  curve,  Camino 
Arroyo  Inlet,  the  flaring  Alameda  Outlet  Structure 
with  the  railroad  bridge  and  high  velocity  pier, 
and  the  outlet  channel  with  the  graded  riprap 
protection.  The  design  capacity  of  the  North  Di- 
version Structure  is  44,000  cfs.  Flows  in  the  model 
overtopped  the  channel  walls  for  discharges  above 
30,000  cfs  due  to  standing  waves  that  formed  at  the 
vehicle  access  ramp.  Removing  the  vehicle  access 
ramp  kept  the  flow  within  the  channel  except  on 
the  downstream  side  of  Camino  Arroyo  Inlet 
where  the  flow  ran  up  the  wall.  A  deflector  was 
designed  to  contain  the  runup  flow  within  the 
channel.  An  envelope  curve  of  discharge  and  tail- 
water  elevation  at  the  railroad  bridge  that  defined 
the  conditions  dangerous  to  the  bridge  was  devel- 
oped. Tailwater  rating  curves  were  developed  and 
compared  with  the  danger  zones.  These  curves 
passed  through  the  danger  zone  with  the  as-built 
structure.  Diagonal  sills  1-ft  high  were  designed 
that  minimized  the  danger  to  the  railroad  bridge.  It 
was  determined  that  improving  the  exit  channel 


and  lowering  the  tailwater  elevation  would  pro- 
vide additional  safety.  Scour  conditions  in  the 
outlet  channel  were  identified.  The  riprap  protec- 
tion for  the  channel  invert  was  stable  with  dis- 
charges up  to  28,000  cfs.  Flow  in  Camino  Arroyo 
Inlet  overtopped  the  converging  walls  in  the  drop 
inlet  for  flows  above  2,700  cfs.  (Author's  abstract) 
W88-01186 


STRENGTH  DESIGN  OF  REINFORCED  CON- 
CRETE HYDRAULIC  STRUCTURES.  REPORT 
5:   EXPERIMENTAL  STUDY  ON  THE  ULTI- 
MATE BEHAVIOR  OF  MODEL  REINFORCED 
CONCRETE  CIRCULAR  CONDUITS, 
Army  Engineer  Waterways  Experiment  Station, 
Vicksburg,  MS.  Structures  Lab. 
R.  S.  Wright,  and  V.  P.  Chiarito. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA.  22161.  Technical  Report 
SL-80-4,  April  1987.  Report  5  of  a  Series.  192  p,  4 
fig,  12  tab,  10  ref,  8  append. 

Descriptors:  'Hydraulic  structures,  'Reinforced 
concrete,  'Design  criteria,  'Concrete  technology, 
Hydraulic  models,  Concrete  testing,  Materials  test- 
ing. 

A  test  program  was  initiated  to  investigate  the 
two-dimensional  failure  response  of  reinforced 
concrete  (R/C)  circular  conduits  under  a  known 
16-point  loading.  This  was  achieved  by  testing  18 
R/C  models  to  failure.  The  test  specimens  were 
instrumented  to  obtain  concrete  and  steel  strains 
and  intrados  deflections  at  the  crown  and  springing 
line.  Steel  percentage  ratios,  loading  distribution, 
and  curvatures  were  varied  for  each  test.  All 
models  failed  primarily  in  flexure;  ductile  and  brit- 
tle modes  were  observed.  In  a  later  test  program, 
models  which  were  exposed  to  a  2-point  and  4- 
point  loadings  and  the  three-edge-bearing  method 
failed  in  diagonal  or  radial  tension.  (Author's  ab- 
stract) 
W88-01188 


SHELDRAKE  RTVER  TUNNEL,  MAMARO- 
NECK,  NEW  YORK, 

Army  Engineer  Waterways  Experiment  Station, 

Vicksburg,  MS.  Hydraulics  Lab. 

C.  H.  Tate. 

Available  from  the  National  Technical  Information 

Service,  Springfield,  VA.  22161.  Technical  Report 

HL-86-7,  December  1986.  Final  Report.  110  p,  5 

fig,  1  tab,  21  photos,  80  plates. 

Descriptors:  'Sheldrake  River  Tunnel,  'Mamaro- 
neck,  'New  York,  Hydraulic  models,  Hydraulic 
structures,  Tunnels,  Flow  profiles,  Tides,  Riprap, 
Flow  velocity. 

A  permanent  diversion  of  the  Sheldrake  River,  in 
southeast  New  York,  from  upstream  of  the  conflu- 
ence with  the  Mamaroneck  River  through  a  con- 
crete-lined tunnel  into  the  West  Basin  of  the  Ma- 
maroneck Harbor  is  proposed.  Included  in  the 
proposed  plan  are  improvement  of  the  existing 
channel,  construction  of  an  uncontrolled  ogee  drop 
structure  and  converging  approach  to  a  tunnel 
inlet  portal,  construction  of  2,550  ft  of  concrete- 
lined  tunnel,  including  a  16.25  sq  ft  section  and  a 
17.5  ft  horseshoe  section  with  an  intermediate  tran- 
sition, and  construction  of  a  standard  stilling  basin 
energy  dissipator  at  the  juncture  with  the  West 
Basin.  A  l:25-scale  model  was  used  to  determine 
the  flow  conditions  in  the  proposed  project  for 
Manning's  n  values  of  0.013  and  0.010  up  to  the 
Standard  Project  Flood  (SPF),  which  peaked  at 
4,039  cfs.  Tide  effects  were  investigated  for  tides 
fo  -2.7  ft,  6.7  ft,  10.0  ft,  and  16.8  ft,  National 
Geodetic  Vertical  Datum.  Flow  conditions  were 
improved  in  the  model  by  modifying  the  tunnel 
alignment,  the  shape  of  the  tunnel,  and  transitions 
near  the  middle  of  the  tunnel.  The  stilling  basin 
was  modified  to  improve  flow  conditions  for  the 
varying  tide  effects.  Riprap  protection  downstream 
of  the  stilling  basin  was  verified  as  being  adequate 
for  the  SPF.  Stage-discharge  relations  were  deter- 
mined as  were  flow  velocities  and  water-surface 
profiles  in  the  tunnel  approach.  Hydraulic  grade 
lines  were  determined  for  the  tunnel  for  several 
flows.  Flow  velocities  at  the  stilling  basin  end  sill 
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are  presented  as  are  velocities  in  the  West  Basin  of 
the  Mamaroneck  Harbor.  (Author's  abstract) 
W88-OU92 


FLOATING   DEBRIS   CONTROL;   A   LITERA- 
TURE REVIEW, 

Cold   Regions   Research   and   Engineering   Lab., 

Hanover,  NH. 

For  primary  bibliographic  entry  see  Field  4A. 

W88-01193 


SYNTHETIC    UNIT-HYDROGRAPH    PARAM- 
ETERS: DAM  SAFETY  PROGRAM, 

Illinois  State  Water  Survey  Div.,  Champaign. 
For  primary  bibliographic  entry  see  Field  8B. 
W88-01293 


DESIGN  OF  A  PRECAST  CONCRETE  STAY- 
IN-PLACE  FORMING  SYSTEM  FOR  LOCK 
WALL  REHABnJTATION. 

ABAM  Engineers,  Inc.,  Federal  Way,  WA. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161.  Technical  Report 
REMR-CS-7,  July  1987.  Final  Report.  91  p,  7  fig, 
3  tab,  17  ref,  3  append.  Contract  No.  DACW39-86- 
C-0014. 

Descriptors:  'Precast  concrete,  *Design  standards, 
*Lock  walls,  'Concrete  construction,  'Navigation 
canals,  'Locks,  Concrete  technology,  Concretes, 
Structural  engineering,  Hydraulic  structures,  Con- 
crete testing. 

The  general  approach  to  lock  wall  rehabilitation 
has  been  to  remove  1  to  3  ft  of  concrete  from  the 
face  of  the  lock  wall  and  replace  it  with  new  air- 
entrained  concrete.  It  has  been  postulated  that  by 
using  precast  concrete  as  a  stay-in-place  form  for 
the  replacement  concrete,  cracking  problems  can 
be  eliminated.  This  report  describes  the  design  of 
such  a  forming  system.  A  range  of  design  alterna- 
tives was  evaluated  through  a  process  of  value 
engineering  and  horizontal  precast  panels  con- 
structed of  conventional  precast  quality  concrete 
were  selected  for  detailed  quantitative  investiga- 
tion. The  panels  are  tied  to  the  lock  monolith  along 
the  top  and  bottom  edges  using  form  ties  designed 
to  support  the  loads  of  the  infill  concrete  place- 
ment. The  precast  concrete  stay-in-place  forming 
system  is  a  viable  method  for  lock  wall  rehabilita- 
tion. In  addition  to  providing  a  concrete  surface  of 
superior  durability  with  minimal  cracking,  the  esti- 
mated construction  cost  is  about  15%  less  than 
conventional  forming  and  concrete  placement.  An- 
other advantage  of  the  system  is  the  potential 
reduction  in  the  length  of  time  that  a  lock  must  be 
closed  to  traffic  during  rehabilitation.  With  proper 
detailing,  sequencing,  and  scheduling  of  work  ac- 
tivities, the  rehabilitation  work  may  be  accom- 
plished with  minimized  impact  on  normal  lock 
traffic.  (Author's  abstract) 
W88-01407 


CONSOLIDATION  OF  TECTONIC  RUPTURES 
USING  CLAY-CEMENT  GROUTS  DURING 
TUNNEL  DRIVING, 

STG  Specialized  Association,  Antratsit  (USSR). 
For  primary  bibliographic  entry  see  Field  8G. 
W88-01442 


STUDY  OF  PRETREATMENT  GROUTING 
TECHNOLOGY  AT  WORKING  FACE  IN  AN 
AUXILIARY  SHAFT  OF  HUANGHUAI  COAL 
MINE, 

Beijing    Research    Inst,    of    Mine    Construction 

(China). 

For   primary   bibliographic   entry   see   Field   8G. 

W88-01444 
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COMPARISON  OF  PARALLEL  CLARIFIERS 
WITH  LEVEL  AND  NONLEVEL  WEIRS, 

Weyerhaeuser  Co.,  Tacoma,  WA. 

For   primary   bibliographic   entry   see   Field    5D. 

W88-O1031 


INFLUENCE     OF     CONTINUOUS     VERSUS 

CHANNELS  ON  MIXING  CHARACTERISTICS 

AND      PERFORMANCE      OF      ANAEROBIC 

DOWNFLOW     STATIONARY     FIXED     FILM 

(DSFF)   REACTORS   BEFORE   AND   DURING 

WASTE  TREATMENT, 

National   Research   Council   of  Canada,   Ottawa 

(Ontario).  Div.  of  Biological  Sciences. 

For  primary  bibliographic  entry  see  Field   5D. 

W88-01033 


EVALUATION  OF  FACTORS  AFFECTING  THE 
OXYGEN  TRANSFER  FROM  HIGH-SPEED 
FLOATING  SURFACE  AERATORS, 

Eastman  Kodak  Co.,  Rochester,  NY. 

For  primary  bibliographic  entry  see   Field   5D. 

W88-01053 


HYDRODYNAMICS  AND  MODELING  OF  RE- 
REGULATION  POOLS, 

Army  Engineer  Waterways  Experiment  Station, 

Vicksburg,  MS.  Hydraulics  Lab. 

For  primary  bibliographic  entry  see  Field  2H. 

W88-01055 


NORTH     DIVERSION     STRUCTURE     ALBU- 
QUERQUE, NEW  MEXICO, 

Army  Engineer  Waterways  Experiment  Station, 

Vicksburg,  MS.  Hydraulics  Lab. 

For  primary  bibliographic  entry  see  Field  8A. 

W88-01186 


CHANNEL  DEVELOPMENT  IN  THE  LOWER 
REACH  OF  THE  RED  RIVER, 

Army  Engineer  Waterways  Experiment  Station, 
Vicksburg,  MS.  Hydraulics  Lab. 
J.  E.  Foster,  C.  R.  O'Dell,  and  J.  E.  Glover. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA.  22161.  Hydraulic  Model 
Investigation.  Technical  Report  HL-87-9,  MAy 
1987.  Final  Report.  73  p,  16  fig,  2  tab,  26  plates. 

Descriptors:  'Channel  improvement,  'Red  River, 
'Hydraulic  models,  Hydraulic  structures,  Naviga- 
tion observations,  Channel  morphology,  Channels. 

The  Red  River  Waterway  provides  for  the  devel- 
opment of  a  9-ft-deep  by  200-ft-wide  navigation 
channel  from  Lake  of  Pines  near  Dangerfield, 
Texas,  to  Old  River.  The  lower  reach  of  the  Red 
River  with  its  flat  slopes  and  narrow  bends  of  short 
radii  transverses  the  flood  plain  of  the  Mississippi 
River.  A  movable-bed  model,  reproducing  about 
4.7  miles  of  the  Red  River  and  a  short  section  of 
the  Black  River  to  a  horizontal  scale  of  1:120  and  a 
vertical  scale  of  1:80,  was  used  to  provide  an 
indication  of  the  amount  of  maintenance  dredging 
that  would  be  required  to:  (a)  maintain  a  naviga- 
tion channel  from  Lock  and  Dam  1  to  Old  River; 
(b)  develop  a  system  of  channel  training  structures 
to  minimize  the  required  dredging;  and  (c)  deter- 
mine the  ultimate  channel  section  to  be  expected  in 
Lorran  Lake  cutoff,  a  cutoff  proposed  just  up- 
stream of  the  mouth  of  the  Black  River.  The 
results  of  this  investigation  revealed:  (1)  The  pro- 
posed overall  channel  was  too  wide  to  maintain  a 
navigation  channel  of  adequate  width  and  depth 
above  the  Black  River;  (2)  The  development  of  an 
adequate  navigation  channel  in  the  test  reach 
would  require  a  reduction  in  the  width  of  the 
overall  channel;  (3)  The  first  of  the  two  plans 
proposed  by  the  US  Army  Engineer  District,  New 
Orleans,  Plan  A,  consisted  of  a  1.9-mile  cutoff  from 
mile  36.5  to  34.3  to  increase  the  radius  of  the  bend 
at  the  mouth  of  the  Black  River  and  the  radius  of 
the  next  bend  upstream.  Plan  B  was  similar  to  Plan 
A  in  that  it  consisted  of  a  cutoff  channel  in  the 
same  area;  however,  the  cutoff  channel  from  Plan 
B  was  0.2  mile  longer,  and  contained  curves  with 
radii  at  least  2,400  ft  longer.  Plan  B,  with  its  longer 
radius  curves,  would  require  less  dike  construction 
than  Plan  A  to  develop  a  navigation  channel;  (4) 
Structures  would  be  required  on  the  left  bank 
downstream  of  the  Black  River  to  develop  an 
adequate  channel  along  an  alignment  suitable  for 
navigation;  and  (5)  Structures  would  be  required 
on  the  downstream  entrance  to  the  old  bendway  to 
maintain  an  access  channel  into  the  old  bendway 
for  recreation.  (Author's  abstract) 


W88-01187 


SHELDRAKE    RIVER    TUNNEL,    MAMARO- 
NECK, NEW  YORK, 

Army  Engineer  Waterways  Experiment  Station, 

Vicksburg,  MS.  Hydraulics  Lab. 

For  primary  bibliographic  entry  see  Field  8A. 

W88-01192 


REGIONAL  HYDROMETEOROLOGICAL 

ANALYSIS  FOR  SPILLWAY  DESIGN, 

Washington  State  Dept.  of  Ecology,  Olympia. 
M.  G.  Schaefer. 

IN:  International  Symposium  on  Hydrometeoro- 
logy,  June  13-17,  1982,  Denver,  Colorado.  Ameri- 
can Water  Resources  Association,  1983.  p  523-530, 
6  fig,  2  tab,  12  ref. 

Descriptors:  'Streamflow  forecasting,  'Probable 
maximum  flow,  'Hydrometeorology,  'Spillways, 
'Hydraulic  design,  'Flow  profiles,  'Hydraulic 
properties,  Guidelines,  Risk  assessment,  Peak  flow, 
Floods. 

The  development  or  revision  of  guidelines  for  the 
design  of  spillways  for  earthfill  dams  is  a  problem 
that  is  currently  being  faced  by  many  regulatory 
agencies.  Intuitive  in  any  spillway  design  guideline 
is  the  concept  of  balancing  the  risk  of  under  design 
with  the  consequences  of  a  spillway  failure.  Unfor- 
tunately, existing  guidelines  rely  heavily  on  engi- 
neering judgment  and  do  not  incorporate  any 
actual  risk  assessment  of  spillway  inadequacy  in 
the  decision-making  process.  A  new  approach  to 
the  problem  of  developing  spillway  guidelines  is 
presented  here,  which  utilizes  a  frequency  analysis 
of  extreme  precipitation  events  for  assessing  risk. 
The  analysis  is  accomplished  from  a  regional  per- 
spective based  on  the  concept  that  extreme  storms 
can  be  more  reliably  analyzed  on  a  regional  rather 
than  a  point  basis.  The  results  of  the  analysis  can 
be  used  in  a  risk  based  decision-making  process  for 
developing  spillway  design  guidelines.  This  meth- 
odology should  be  especially  attractive  to  regula- 
tory agencies  because  it  can  provide  information 
on  the  relative  safety  that  a  given  design  level  will 
provide  to  projects  in  their  region  of  jurisdiction. 
(See  also  W88-01203)  (Author's  abstract) 
W88-01285 


100-YEAR  24-HOUR  EVENT:  FACT  OR  FIC- 
TION, 

HydroDynamics,  Inc.,  Parker,  CO. 

For  primary  bibliographic  entry  see  Field  2E. 

W88-01286 


DAM  BREACH  PARAMETERS,  OUTFLOW 
PEAKS,  AND  FLOOD  STAGES, 

Illinois  State  Water  Survey  Div.,  Champaign. 
K.  P.  Singh,  and  A.  Snorrason. 
IN:  International  Symposium  on  Hydrometeoro- 
logy, June  13-17,  1982,  Denver,  Colorado.  Ameri- 
can Water  Resources  Association,  1983.  p  553-557, 
2  fig,  1  tab,  7  ref. 

Descriptors:  'Hydrometeorology,  'Flood  routing, 
•Model  studies,  'Dam  failure,  'Flood  waves, 
•Peak  flow,  'Floods,  'Dam  breach,  Hydraulic 
properties,  Outflow,  Simulation  analysis,  Hydrau- 
lic flow,  Structural  behavior,  Flood  nurturing, 
Dams. 

Important  breach  parameters  were  identified  and 
their  ranges  estimated  from  a  study  of  earth  dam 
failures.  The  National  Weather  Service  (NWS)  and 
the  U.S.  Army  Corps  of  Engineers  Hydrologic 
Engineering  Center  (HEC)  dam  breach  models 
were  evaluated  regarding  their  theoretical  bases. 
Both  models  use  similar  input  data  and  breach 
descriptions,  but  the  NWS  uses  the  St.  Venant 
equations  for  routing,  whereas  the  HEC  uses  hy- 
drologic routing.  Information  on  eight  dams  in 
Illinois  was  taken  from  the  Corps  of  Engineers 
inspection  reports.  Various  combinations  of  breach 
parameters  (failure  time,  TF;  depth  of  overtopping, 
H  sub  f;  and  breach  size,  B)  were  used  for  breach 
simulations  by  both  methods  with  the  1.00-,  0.50-, 
and   0.25-PMF   inflow   hydrographs.    The   NWS 
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el  performs  better  than  the  HEC  model  in 
lating  reasonable  flood-stage  profiles  in  the 
nstream  reaches.  The  breach  outflow  peaks 
iffected  significantly  by  B  but  less  so  by  h  sub 
ic  ratio  of  outflow  peak  to  inflow  peak  and  the 
:t  of  TF  on  outflows  decrease  as  the  drainage 
above  the  dam  and  the  storage  impounded 
sase.  For  the  range  of  breach  parameters  stud- 
the  range  of  outflow  peaks  and  flood  stages 
nstream  from  the  dam  can  be  determined  for 
latorv  and  disaster  prevention  measures.  (See 
W88-01203)  (Author's  abstract) 
-01290 


THETIC  UNIT-HYTJROGRAPH  PARAM- 
RS:  DAM  SAFETY  PROGRAM, 

lis  State  Water  Survey  Div.,  Champaign. 
.  Singh. 

International  Symposium  on  Hydrometeoro- 
,  June  13-17,  1982,  Denver,  Colorado.  Ameri- 
Water  Resources  Association,  1983.  p  571-576, 
,  1  tab,  6  ref. 

:riptors:  *Hydrometeorology,  'Unit  hydro- 
hs,  'Hazards,  'Dam  failure,  'Dams,  'Hydro- 
us, 'Peak  flow,  'Flood  peak,  'Safety,  Hydrau- 
roperties,  Stress,  Hydraulic  structures,  Floods, 
•ession  analysis. 

National  Dam  Inspection  Act  of  1972  author- 
the  Corps  of  Engineers  to  conduct  hydrolog- 
ydraulic,  structural,  and  geologic  evaluations 
ims  with  a  high  or  significant  hazard  potential. 
nsive  precipitation  and  unit  hydrograph  analy- 
were  conducted  in  the  Illinois  State  Water 
ey  to  help  with  the  hydrologic  evaluations. 
■  to  six  observed  hydrographs  for  high  floods 
associated  storm  hyetographs  for  each  of  131 
is  were  analyzed  to  develop  unit  hydrographs 
ble  for  converting  a  100-year  rainfall  excess  to 
0-year  flood  hydrograph.  Eleven  unit-hydro- 
h  parameters  were  evaluated:  unit-hydrograph 
tion,  peak,  and  time  to  peak;  time  to  0.25-, 
,  and  0.75-peak  for  both  the  rising  and  falling 
5  of  the  unit  hydrograph;  time  base;  and  a 
>r  relating  a  small  change  in  duration  to  the 
ige  in  the  peak.  These  parameters  delineate  a 
hydrograph  very  satisfactorily.  The  state  was 
led  into  eight  homogeneous  regions.  The  pa- 
lters in  each  region  were  regressed  with  easily 
iurable  basin  factors.  The  correlation  coeffi- 
ts  were  highly  significant.  (See  also  W88- 
3)  (Author's  abstract) 
4)1293 


>CEEDINGS:  CE  WORKSHOP  ON  RESER- 
R RELEASES. 

ly  Engineer  Waterways  Experiment  Station, 
isburg,  MS.  Hydraulics  Lab. 
primary   bibliographic   entry   see   Field   5G. 
1-01319 


SVARD  A  HANSON  RESERVOIR,  WASH- 
TON,  TEMPERATURE  ANALYSIS  MATH- 
ITICAL  MODEL  INVESTIGATION, 

primary  bibliographic   entry   see   Field   5G. 
W1328 


U.YSIS  OF  SEDIMENTARY  SKELETAL 
FORMATION  IN  A  CONFINED  AQUIFER 
3  THE  RESULTING  DRAWDOWN, 

Tence  Livermore  National  Lab.,  CA. 
primary  bibliographic  entry  see  Field  2F. 
$-01346 


3iAGED  REGIONAL  LAND  SUBSIDENCE 
UATIONS  FOR  ARTESIAN  AQUD7ERS, 

hnion  -  Israel  Inst,  of  Tech.,  Haifa. 

primary  bibliographic   entry   see   Field   6G. 
J-01347 


•  Hydraulic  Machinery 


^ENT     DEVELOPMENTS     IN     TURBINE 
UTION, 

nessee  Valley  Authority,  Norris.  Engineering 


Lab. 

For   primary   bibliographic   entry   see   Field   5G. 

W88-01337 


8D.  Soil  Mechanics 


WATER  EFFECT  ON  CHANGE  OF  SHEAR  RE- 
SISTANCE PARAMETERS  OF  WORKING 
MEDIA, 

For  primary  bibliographic  entry  see  Field  2G. 
W88-01428 


8E.  Rock  Mechanics  and 
Geology 


GENERAL  GEOLOGY  AND  MINERAL  RE- 
SOURCES OF  THE  CADDO  RIVER  WATER- 
SHED, 

Arkansas  Geological  Commission,  Little  Rock. 
C.  G.  Stone,  and  W.  V.  Bush. 
IN:  Proceedings  of  the  DeGray  Lake  Symposium, 
Technical    Report    E-87-4,    March     1987.    Final 
Report,  p  10-55,  6  fig,  2  tab,  26  ref. 

Descriptors:  'Geology,  'Minerals,  'Caddo  River, 
'Watersheds,  Ouachita  Mountains,  Shale,  Sand- 
stone, Chert,  Novaculite,  Limestone,  Erosion, 
Barite,  Manganese,  Rocks. 

The  Caddo  River  watershed  is  located  in  a  pictur- 
esque area  typified  by  jagged  peaks,  hogbacks,  and 
broad  rather  hummocky  basins  comprising  ap- 
proximately 480  sq  m  (1240  sq  km)  in  west-central 
Arkansas.  It  is  located  primarily  in  the  Ouachita 
Mountains  with  a  small  portion  in  the  Gulf  Coast 
Plain.  The  exposed  sedimentary  bedrock  in  the 
Ouachita  Mountain  portions  of  the  area  is  shale, 
sandstone,  chert,  novaculite,  limestone,  conglomer- 
ate, and  tuff.  These  rocks  are  of  deep-water  marine 
origin  and  exceed  30,000  ft  (9100  m)  in  thickness. 
They  are  of  Paleozoic  age  ranging  from  Early 
Ordovician  (about  490  million  yrs)  to  Middle 
Pennsylvanian  (about  290  million  yrs).  The  Oua- 
chita Mountains  were  formed  when  these  rocks 
were  uplifted  by  northerly  directed  compressive 
forces  during  late  Paleozoic  time.  This  deformation 
caused  extensive  thrust  faults  and  complex  fold 
systems.  Some  rocks  were  subjected  to  very  low- 
rank  metamorphism  and  related  hydrothermal 
events  as  evidenced  by  locally  pervasive  shear 
planes,  recrystallization,  and  numerous  milky  quart 
veins.  Following  the  formation  of  the  Ouachita 
Mountains  there  was  a  long  period  of  erosion  and 
minor  arching  with  thousands  of  feet  of  rock  being 
denudated  from  the  area.  In  the  southeast  portions 
of  the  watershed  the  Paleozoic  strata  are  overlain 
with  a  major  unconformity  by  the  slightly  tilted 
mostly  shallow-marine  Late  Cretaceous  rocks. 
Covering  the  bedrock  at  places  are  unconsolidated, 
mostly  flat-lying  terrace,  alluvial  and  colluvial  de- 
posits composed  of  clay,  sand,  gravel  and  cobbles 
of  Quaternary  age.  Mineral  resources  are  quite 
varied  in  the  watershed  with  barite,  manganese, 
rock  aggregate,  slate  and  quartz  crystals  compris- 
ing most  of  the  past  production.  Numerous  addi- 
tional mineral  resources  could  have  economic  po- 
tential. Surface  and  groundwater  are  very  impor- 
tant resources  in  the  watershed.  (See  also  W88- 
01056)  (Author's  abstract) 
W88-01057 


GEOCHEMISTRY  AND  OCCURRENCE, 

Midwest  Research  Inst.,  Kansas  City,  MO. 
For  primary  bibliographic  entry  see  Field  5B. 
W88-01199 


ELEMENTAL  HYDROGEOLOGICAL  CHAR- 
ACTERISTICS OF  COALFIELDS  IN  CHINA 
AND  THE  PROBLEMS  OF  PROTECTING 
AGAINST  MINE  WATER, 

Institute    of    Geology     and     Exploration,     Xian 

(China). 

For  primary  bibliographic  entry  see  Field  2F. 

W88-01412 


SIGNIFICANCE     OF     STRUCTUROLOGICAL 
INVESTIGATIONS  IN  DEFINING  OF  POSSI- 


BLE DIRECTIONS  OF  INFLOW  OF  GROUND 
WATER  INTO  UNDERGROUND  MINING 
WORKS, 

Belgrade  Univ.  (Yugoslavia).  Faculty  of  Mining 
and  Geology. 
V.  Tomic,  and  N.  Kresic. 

IN:  Mine  Water.  Proceedings  of  the  Second  Inter- 
national Congress,  Granada,  Spain,  September 
1985.  p  53-58,  4  fig,  4  ref. 

Descriptors:  'Mine  drainage,  'Coal  mining, 
'Groundwater  movement,  'Geohydrology,  'Geo- 
logical surveys,  Drainage,  Jelovica  coal  mine, 
Serbia,  Neotectonic  analysis,  Photogeological  anal- 
ysis, Graphical  analysis. 

The  results  of  part  of  an  investigation  undertaken 
for  the  prognosis  of  possible  directions  of  inflow  of 
groundwater  into  the  mining  works  of  the  Jelovica 
brown  coal  mine  in  eastern  Serbia  are  presented. 
Among  others,  these  investigations  included  neo- 
tectonic and  photogeological  analysis  of  fabric  of 
the  the  terrain,  as  well  as  detailed  structural  inves- 
tigations of  water-bearing  on  numerous  localities 
by  empirical-gTaphoanalytical  methods.  All  these 
investigations  were  performed  without  a  detailed 
knowledge  of  geological  features  of  the  deposit, 
conditions  of  exploitation  and  results  of  other  in- 
vestigations (exploratory  drilling,  geological  map- 
ping, geophysical  investigations,  etc.).  Unfortu- 
nately, the  study  serving  as  the  basis  for  further 
development  of  the  mine  was  not  completed  be- 
cause a  large  quantity  of  groundwater  burst  into 
the  underground  mining  works.  (See  also  W88- 
01408)  (Author's  abstract) 
W88-01413 


ROLE  OF  POREWATER  PRESSURE  AND 
SEEPAGE  FORCES  ON  THE  STABILITY  OF 
PROTECTION  LAYERS, 

Geoloski  Zavod  SRS,  Ljubljana  (Yugoslavia). 
D.  Kuscer,  and  M.  Veselic. 

IN:  Mine  Water.  Proceedings  of  the  Second  Inter- 
national Congress,  Granada,  Spain,  September 
1985.  p  203-213,  4  fig,  5  ref. 

Descriptors:  'Coal  mining,  'Groundwater  move- 
ment, 'Geohydrology,  'Stability  analysis,  'Pore 
pressure,  Interstitial  water,  Seepage,  Groundwater, 
Protection  layer  stability, Water  pressure,  Aquifers, 
Yugoslavia,  Karst  hydrology,  Mine  drainage, 
Mathematical  equations,  Mathematical  studies. 

During  a  study  of  water  inrushes  from  karstified 
aquifers  into  coal  mines  in  Slovenia  (NW  Yugo- 
slavia), it  was  found  that  the  determination  of  a 
safe  thickness  of  the  protection  layer  must  take 
porewater  pressure  and  seepage  forces  within  the 
the  protection  layer  into  account.  Two  extreme 
aquifer  models  were  considered  when  determining 
some  factors  influencing  water  inrush  risks:  (1)  a 
rock  with  a  perfectly  homogeneous  permeability 
which  is  approximated  well  in  nature  by  a  frac- 
tured dolomite,  and  (2)  a  channel  in  a  permeable, 
fractured  zone  in  an  otherwise  nearly  impermeable 
rock  as  in  a  karstified  limestone.  The  rocks  be- 
tween the  mine  working  and  the  aquifer  constitut- 
ing the  protection  layer  could  not  be  considered 
impermeable  since  they  always  exhibit  some  inter- 
granular  porosity  or  are  partly  fractured;  therefore, 
they  are  considered  semipermeable.  Mathematical 
equations  are  derived  for  the  shearing  strength  of 
the  protection  layer  when  the  rock  masses  are  not 
subject  to  piping  processes.  The  critical  region  for 
inrushes  accompanied  by  piping  processes  was  de- 
termined to  be  the  wall  of  the  mine  workings  and, 
therefore,  appropriate  equations  were  derived  for 
the  hydraulic  gradient  between  the  aquifer  and  the 
mine  workings.  Enhancing  the  stability  of  the  pro- 
tection layer  with  appropriate  drainage  of  the  pro- 
tection layer  was  discussed  briefly.  (See  also  W88- 
01408)  (Wood-PTT) 
W88-01425 


IMPORTANCE  OF  PROTECTION  THE  OPEN 
CASTS  FROM  UNDERGROUND  AND  SUR- 
FACE WATER  CONCERNING  SLOPE  STABIL- 
ITY ASPECTS, 

For  primary  bibliographic  entry  see  Field  2F. 
W88-01426 
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ORIGIN  AND  PROCESS  CONTROL  OF  WET 
ROCK  MATERIAL  INRUSHES, 

Central  Inst,  for  Mining  Development,  Budapest 
(Hungary). 
Z.  Kesseru. 

IN:  Mine  Water.  Proceedings  of  the  Second  Inter- 
national Congress,  Granada,  Spain,  September 
1985.  p  255-267,  7  fig,  12  ref. 

Descriptors:  'Rock  mechanics,  *Wet  rocks, 
♦Mining  engineering,  *Rock  movement,  'Ground- 
water movement,  'Semipermeable  rocks,  Clays, 
Case  studies,  Stress,  Wet  rock  inrushes,  Model 
studies,  Safety,  Rock  properties. 

Under  stress  conditions  fissures  or  broken  clay, 
marl,  or  semipermeable  rocks  penetrated  by  water 
may  cause  sudden  rock  movements;  these  danger- 
ous rock-water  interactions  are  called  wet  rock 
inrushes.  Observations  on  inrushes  and  a  simplified 
mechanical  model  of  the  phenomenon  based  on 
experiments  were  presented.  Methods  were  given 
for  forecasting  hazardous  wet  rock  material  move- 
ment, based  on  the  simultaneous  study  of  four  main 
interacting  factors:  (1)  the  possibility  of  water  pen- 
etration, (2)  the  properties  of  the  rock  mass,  (3)  the 
stress  conditions,  and  (4)  the  location  of  mine 
openings  relative  to  the  dangerous  zones.  Criteria 
were  suggested  for  the  selection  of  an  appropriate 
control  measure  or  combination  of  measures  from 
among  the  most  common,  including  protection 
against  water  penetration,  control  or  modification 
of  stress  conditions,  and  construction  of  barriers 
between  the  zones  of  dangerous  equilibrium  and 
the  mining  operations.  Several  case  studies  are 
presented.  (See  also  W88-01408)  (Wood-PTT) 
W88-O1430 


8F.  Concrete 


STRENGTH  DESIGN  OF  REINFORCED  CON- 
CRETE HYDRAULIC  STRUCTURES.  REPORT 
5:  EXPERIMENTAL  STUDY  ON  THE  ULTI- 
MATE BEHAVIOR  OF  MODEL  REINFORCED 
CONCRETE  CIRCULAR  CONDUITS, 
Army  Engineer  Waterways  Experiment  Station, 
Vicksburg,  MS.  Structures  Lab. 
For  primary  bibliographic  entry  see  Field  8A. 
W88-01188 


DESIGN  OF  A  PRECAST  CONCRETE  STAY- 
IN-PLACE  FORMING  SYSTEM  FOR  LOCK 
WALL  REHABHJTATION. 

ABAM  Engineers,  Inc.,  Federal  Way,  WA. 
For  primary  bibliographic  entry  see  Field  8A. 
W88-01407 


8G.  Materials 


RESEARCH  AND  APPLICATION  OF  NEW 
GROUTING  MATERIALS  IN  CHINA  COAL  IN- 
DUSTRY, 

Beijing    Research    Inst,    of    Mine    Construction 
(China). 
Z.  Chongrui. 

IN:  Mine  Water.  Proceedings  of  the  Second  Inter- 
national Congress,  Granada,  Spain,  September 
1985.  p  341-352,  7  fig,  1  tab. 

Descriptors:  'Grouting,  'Grouting  materials, 
•Coal  mines,  'Materials  engineering,  China,  Ce- 
ments, Organic  compounds,  Gels,  Furfuraldehyde, 
Lignin,  Chrome,  Costs. 

The  results  of  research  on,  and  the  application  of, 
new  grouting  materials  for  use  in  coal  mines  in 
China  are  presented.  Applications  for  grouting 
technology  are  briefly  reviewed  with  characteris- 
tics, advantages  and  limitations  of  available  organic 
and  inorganic  grouting  materials  are  outlined.  Spe- 
cial mention  is  made  of  single  liquid  cement, 
cement  clay,  water-glass,  CS  double  liquid  cement, 
acrylamide,  urea  resin,  furfuraldehyde  and  chrome 
lignin  grouts.  Use  of  cements  for  grouting  has 
many  advantages,  including  low  price,  wide  avail- 
ability, and  no  pollution,  and  is  therefore  deserving 
of  continued  research.  Although  the  disadvantages 
of  chemical  grouting  materials,  which  include  high 
cost  and  pollution,  limit  their  wide-spread  applica- 


tion, they  are  necessary  for  solving  difficult  prob- 
lems. More  research  is  needed  on  this  class  of 
grouting  materials  in  order  to  overcome  the  disad- 
vantages and  further  the  development  of  new 
grouting  materials.  (See  also  W88-01408)  (Wood- 
PTT) 
W88-01436 


NEW  DEVELOPMENTS  IN  THE  FIELD  OF 
GROUTING  USING  INTEGRATED  METHOD, 

STG  Specialized  Association,  Antratsit  (USSR). 
E.  J.  Kipko. 

IN:  Mine  Water.  Proceedings  of  the  Second  Inter- 
national Congress,  Granada,  Spain,  September 
1985.  p  365-376,  2  fig,  1  tab,  3  ref. 

Descriptors:  'Grouting,  'Materials  engineering, 
•Mines,  'Groundwater  management,  'Integrated 
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Several  examples  from  projects  in  the  Donetsk  and 
Moscow  region  coal  mines  which  illustrate  the 
high  efficiency  of  the  new  process  schemes  for 
advanced  grouting  and  rock  consolidation  based 
on  the  Integrated  Grouting  Method  are  presented. 
The  new  process  schemes  permit  the  formation  of 
sealing  curtains  in  large  cracks  and  karstic  zones, 
have  significant  advantages  over  the  previous 
cement  techniques,  and  can  successfully  replace 
expensive  freezing  techniques.  They  employ  inex- 
pensive and  effective  clay-cement  grouts.  The 
mine  working  conditions  are  safer  and  labor  con- 
sumption is  decreased  since  the  volume  of  drilling 
is  reduced,  and  grout  preparation  and  injection  are 
conducted  from  the  surface.  (See  also  W88-01408) 
(Wood-PTT) 
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E.  J.  Kipko,  V.  A.  Lagunov,  and  J.  A.  Polozov. 
IN:  Mine  Water.  Proceedings  of  the  Second  Inter- 
national   Congress,    Granada,    Spain,    September 
1985.  p  377-383,  2  fig,  1  tab. 

Descriptors:  'Materials  engineering,  'Groundwat- 
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During  construction  of  new  deep  mines,  the  new 
vertical  shafts  sometimes  must  intersect  abandoned 
mine  workings  which  are  often  flooded  because  it 
is  not  economically  feasible  to  pump  them.  Special 
procedures  are  required  to  protect  the  new  shafts 
from  strata  water  and  to  eliminate  the  possibility  of 
failure  to  and  damage  of  the  mine  shaft  lining  and 
equipment.  Grouting  methods  using  highly  viscous 
plastic  clay-cement  grouts  injected  through  long 
pipes  by  piston  pumps  were  developed.  The  grout 
was  effective  both  in  small  fissures  with  openings 
up  to  0.1  mm  and  in  large  fissures  and  other 
underground  voids.  This  grouting  technique  is 
characterized  by  high  reliability,  use  of  inexpensive 
and  long-lasting  grouts,  and  simple  technology. 
The  method  was  demonstrated  in  the  USSR;  upon 
completion  of  the  grouting  operations,  the  old 
workings  of  the  Nezhdannaya  Mine  were  flooded 
without  damaging  the  shafts  of  the  Yuzhnaya 
Mine.  (See  also  W88-01408)  (Wood-PTT) 
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IN:  Mine  Water.  Proceedings  of  the  Second  Inter- 
national Congress,  Granada,  Spain,  September 
1985.  p  385-394,  5  fig,  3  tab. 
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Mathematical     studies,     Mathematical     equations, 
Physical  properties. 

A  0.4  m  thick  water  drainage  tunnel  located  in  the 
tailings  pond  of  a  metal  mine  was  destroyed  by  soil 
pressure.  A  25-180  mm  wide  circular  fissure  oc- 
curred in  the  tunnel  which  was  covered  with  about 
30  m  of  tailings.  A  large  amount  of  water  mixed 
with  tailings  poured  into  the  tunnel  and  destroyed 
the  water  system  used  for  ore  dressing  resulting  in 
the  disruption  of  ore  production  and  economic 
losses.  Tailings  grains  between  0.066  and  0.034  mm 
or  less  made  up  about  60.5%  of  the  total  weight. 
Because  the  groutability  of  the  tailings  was  poor 
and  the  water  still  moving,  a  new  chemical  materi- 
al was  applied  to  form  a  firm  grouting  layer.  It  was 
shown  that  for  tailings  less  than  0.066  mm,  the  new 
chemical  grout  was  more  effective,  had  higher 
mechanical  strength,  consolidated  tailings  more  ef- 
ficiently, and  resisted  acid  and  alkali  permeability 
better  than  other  chemical  grouts.  Physical  proper- 
ties of  the  new  grout  and  grouting  methods  are 
detailed  and  theoretical  grouting  technology  re- 
viewed. (See  also  W88-01408)  (Wood-PTT) 
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Tectonic  ruptures  during  multi-purpose  tunneling 
through  unstable  aquiferous  rock  create  difficulties 
for  engineers.  The  basic  principles  behind  a  new 
consolidation  technique  involving  the  use  of  clay- 
cement  grouts  for  water-bearing  tectonic  ruptures 
encountered  during  deep  tunneling  are  explained. 
The  grouting  material  was  prepared  and  injected 
through  boreholes  using  high-production  equip- 
ment located  at  the  surface.  The  applicability  of 
this  technique  was  discussed  with  regard  to  tec- 
tonic rupture  size,  strength  of  the  ground,  and 
depth  of  tunneling.  The  method  was  applied  to  the 
Severomuyski  Tunnel  in  the  USSR;  the  installation 
details  and  results  are  presented.  The  new  tech- 
nique was  effective,  efficient,  and  made  use  of 
inexpensive  materials.  (See  also  W88-01408) 
(Wood-PTT) 
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A  pretreatment  grouting  technology  used  to  enable 
the  sinking  of  shafts  in  an  unstable  water-bearing 
stratum  of  the  Huanghuai  Coal  Mine  was  ex- 
plained. Water-glass  was  injected  to  form  a  thin 
film  on  the  surface  of  the  natural  fractures.  This 
acted  as  a  lubricant   for  the  particulate  cement 
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out  by  reducing  flow  resistance  and  increasing 
s  quantity  of  cement  injected.  The  water-glass 
s  good  permeability  and  increases  the  amount  of 
merit  which  can  be  injected  into  loosened  stra- 
in. This  in  turn  increases  the  consolidation  effi- 
•ncy  and  reinforcement  range  of  the  cement 
out  Appropriate  conditions  under  which  this 
rthod  is  effective,  detailed  descriptions  of  the 
e  treatment  material,  and  results  in  this  particular 
se  are  given.  In  the  Huanghuai  Coal  Mine  the 
ck  surrounding  the  shafts  was  consolidated,  de- 
drated  and  stabilized,  and  the  water  inflow  was 
luced  by  up  to  86.2%.  (See  also  W88-01408) 
food-PTT) 
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Selected  Water  Resources  Abstracts,  a  monthly 
journal,  includes  abstracts  of  current  and  earlier 
pertinent  monographs,  journal  articles,  reports,  and 
other  publication  formats.  These  documents  cover 
water  resources  as  treated  in  the  life,  physical,  and 
social  sciences  and  the  related  engineering  and  legal 
aspects  of  the  characteristics,  supply  condition,  con- 
servation, control,  use,  or  management  of  water 
resources.  Each  abstract  includes  a  full  bibliographic 
citation  and  a  set  of  descriptors  which  are  listed  in 
the  Water  Resources  Thesaurus.  The  abstract 
entries  are  classified  into  10  fields  and  60  groups 
similar  to  the  water  resources  research  categories 
established  by  the  Committee  on  Water  Resources 
Research  of  the  then  Federal  Council  for  Science  and 
Technology. 

Selected  Water  Resources  Abstracts  is  designed 
to  serve  the  scientific  and  technical  information  needs 
of  scientists,    engineers,  and  managers  as  one  of 


several  services  of  the  Water  Resources  Scientific 
Information  Center.  The  cumulative  SWRA  file  from 
1968  and  monthly  updates  are  available  also  in 
magnetic  tape  through  lease  from  NTIS. 
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1.  NATURE  OF  WATER 
1A.  Properties 


METHODS  FOR  THE  STUDY  OF  WATER  IN 
ICE  PHASES, 

Institut  Max  von  Laue  -  Paul  Langevin,  Grenoble 

(France). 

W.  F.  Kuhs. 

IN:  Biomembranes,  Part  O,  Protons  and  Water: 

Structure  and  Translocation.  Methods  in  Enzymol- 

ogy,  Volume  127.  Academic  Press,  Inc.,  Orlando, 

FL.  1986.  p  303-318,  3  fig,  66  ref. 

Descriptors:  *Ice,  'Water  properties,  *Molecular 
structure,  Ice-water  interfaces,  Aqueous  solutions, 
Chemical  analysis,  Lattice  structures. 

Ice  is  regarded  as  a  key  substance  to  understanding 
hydrogen-bonded  systems.  As  such  it  is  not  only  of 
considerable  interest  to  solid  state  physics,  chemis- 
try, meteorology,  glaciology,  and  astrophysics,  but 
it  is  also  essential  for  the  biological  sciences.  Once 
the  hydrogen  bond  properties  of  ice  in  all  its  forms 
are  understood,  a  sound  base  can  be  laid  for  a 
thorough  discussion  of  water,  aqueous  solutions, 
and  other  more  complex  hydrogen-bonded  biologi- 
cal systems.  The  full  range  of  experimental  (and 
theoretical)  methods  for  solid  state  research  can  be 
used  to  study  the  behavior  of  water  molecules  in 
the  various  ice  phases;  the  usual  lattice  properties 
of  the  solid  state  offer  a  starting  point  for  an 
understanding  of  the  increasingly  complex  world 
of  water  and  its  biological  functions.  The  applica- 
tion of  various  experimental  techniques  to  the 
study  of  ice  properties  is  reviewed,  including  crys- 
tallography, vibrational  spectroscopy,  nuclear  res- 
onance, and  electric  and  dielectric  methods.  (See 
also  W88-01593)  (Lantz-PTT) 
W88-01596 


INVESTIGATION  OF  GROWTH  INSTABIL- 
ITIES OF  THE  ICE-WATER  INTERFACE  BY 
LIGHT  SCATTERING  SPECTROSCOPY, 

California  Univ.,  Davis. 

For  primary  bibliogfaphic  entry  see  Field  2C. 

W88-02275 


IB.  Aqueous  Solutions  and 
Suspensions 


BIOMEMBRANES,  PART  O,  PROTONS  AND 
WATER:  STRUCTURE  AND  TRANSLOCA- 
TION. 

Methods  in  Enzymology,  Volume  127.  Academic 
Press,  Inc.,  Orlando,  FL.  1986.  830  p.  Edited  by 
Lester  Packer. 

Descriptors:  *Chemical  properties,  *Protons,  ♦Bio- 
logical membranes,  'Membrane  processes,  'Bio- 
chemistry, 'Biomembranes,  Chemical  analysis, 
Molecular  structure. 

One  of  the  main,  unsolved  problems  in  current 
research  on  biological  membranes  is  the  mecha- 
nism of  ion  transport.  A  major  breakthrough  to  an 
understanding  of  this  mechanism  would  be  the 
clarification  of  how  relatively  simple  substances, 
such  as  water  and  ions,  interact  with  and  are 
transported  across  membranes.  In  recognition  of 
the  importance  of  this  problem,  this  volume  at- 
tempts to  present  state-of-the-art  methods  used  by 
leading  experts  on  the  chemistry  and  physics  of 
protons  and  water  and  discussion  by  experts  in  the 
biological  sciences  working  on  fundamental  prob- 
lems of  proton  and  water  translocation.  It  is  hoped 
that  the  availability  of  such  a  volume  will  stimulate 
new  research,  heighten  awareness  of  recent  discov- 
eries in  basic  research,  and  focus  attention  on 
major  questions  in  the  field.  Sections  discuss:  (1) 
interactions  between  water,  ions  and  biomolecules; 
(2)  theoretical/model  membrane  methods;  and  (3) 
natural  membrane  methods.  (See  W88-01594  thru 
W88-01597)  (Lantz-PTT) 
W88-01593 


METHODS  TO  DETERMINE  STRUCTURE  IN 
WATER  AND  AQUEOUS  SOLUTIONS, 

State  Univ.  of  New  York  at  Stony  Brook.  Dept.  of 
Chemistry. 
H.  L.  Friedman. 

IN:  Biomembranes,  Part  O,  Protons  and  Water: 
Structure  and  Translocation.  Methods  in  Enzymol- 
ogy, Volume  127.  Academic  Press,  Inc.,  Orlando, 
FL.  1986.  p  3-21,  8  fig,  57  ref. 

Descriptors:  'Molecular  structure,  'Aqueous  solu- 
tions, 'Water  properties,  'Membrane  processes, 
Chemical  analysis,  Chemical  properties,  Mathe- 
matical equations,  Mathematical  studies,  Mathe- 
matical models,  Model  studies. 

When  describing  the  structure  of  a  liquid,  it  is 
expected  to  be  a  picture  showing  the  average 
atomic  environment  of  each  atomic  species.  In  a 
fluid,  the  interparticle  distances  are  not  all  sharply 
fixed,  as  they  are  in  a  crystal.  The  corresponding 
variability  plays  a  very  important  part  in  both 
equilibrium  and  dynamic  properties,  so  it  must  be 
taken  into  account  in  any  picture  that  is  generally 
useful.  The  most  convenient  description  of  the 
structure  seems  to  be  in  terms  of  the  spatial  corre- 
lation functions.  To  determine  structure  in  fluids, 
the  relevant  diffraction  data  needs  to  be  supple- 
mented by  calculations  of  the  properties  of  suitable 
Hamiltonian  model  systems,  which  fit  the  diffrac- 
tion data  as  well  as  other  properties  of  the  real 
system.  Some  applications  of  this  procedure  to 
water  and  aqueous  solutions  are  described.  (See 
also  W88-01593)  (Lantz-PTT) 
W88-01594 


LOWFREQUENCY  RAMAN  SCATTERING 
FROM  WATER  AND  AQUEOUS  SOLUTIONS: 
A  DIRECT  MEASURE  OF  HYDROGEN  BOND- 
ING, 

Howard  Univ.,  Washington,  DC.  Dept.  of  Chemis- 
try. 

G.  E.  Walrafen,  and  M.  R.  Fisher. 
IN:  Biomembranes,  Part  O,  Protons  and  Water: 
Structure  and  Translocation.  Methods  in  Enzymol- 
ogy, Volume  127.  Academic  Press,  Inc.,  Orlando, 
FL.  1986.  p  91-105,  6  fig,  26  ref. 

Descriptors:  'Aqueous  solutions,  'Molecular 
structure,  'Chemical  analysis,  'Water  properties, 
'Membrane  processes,  'Raman  scattering,  Chemi- 
cal reactions,  Temperature. 

The  low-frequency  Raman  spectral  region  (delta  v 
<  350/cm)  from  pure  liquid  water  (and  aqueous 
solutions)  has  been  investigated  by  a  large  number 
of  workers.  For  pure  water,  this  spectral  region  is 
composed  of  two  broad,  weak  Raman  bands  in  the 
general  vicinity  of  approximately  170/cm  and  60/ 
cm.  The  170/cm  Raman  band  from  water  and 
aqueous  solutions,  is  of  very  great  importance  be- 
cause it  constitutes  a  direct  measure,  i.e.,  is  diag- 
nostic, of  hydrogen  bonding.  In  pure  liquid  water 
the  170/cm  vibration,  which  is  both  Raman  and 
infrared  active,  arises  from  translations  involving 
two  H20  molecules  that  are  restricted  by  the 
hydrogen  bond  between  them,  i.e.,  the  vibrational 
restoring  force  involves  the  0-H...0  interaction, 
and  the  translation  occurs  along  the  0-H...0  direc- 
tion. Thus,  a  decrease  in  the  integrated  Raman 
intensity  of  the  170/cm  band  with  temperature  rise 
means  that  the  concentration  of  0-H...0  units  in 
pure  water,  for  example,  has  decreased.  In  general, 
the  OH  stretching  region  of  water  is  sufficiently 
sensitive  to  the  details  of  the  interactions  with 
various  solutes  that  it  must  virtually  be  treated  on  a 
case  by  case  basis.  In  contrast,  the  total  0-H...0 
concentration  of  a  solution,  compared  to  the  corre- 
sponding concentration  in  pure  water,  is  a  reliable 
measure  of  structure  making  or  structure  breaking, 
and  one  which  is  devoid  of  fine  mechanistic  de- 
tails. It  is  therefore  of  great  value,  and  it  is  hoped 
that  more  general  use  of  the  low-frequency  Raman 
techniques  described  here  will  be  made  to  deter- 
mine the  overall  structure-breaking  or  structure- 
making  effects  of  solutes  in  water.  (See  also  W88- 
01593)  (Lantz-PTT) 
W88-01595 


DIFFRACTION  TECHNIQUES  FOR  THE 
STUDY  OF  PURE  WATER  AND  AQUEOUS  SO- 
LUTIONS, 


Institut  Max  von  Laue  -  Paul  Langevin,  Grenoble 
(France). 

J.  E.  Enderby,  and  G.  W.  Neilson. 
IN:  Biomembranes,  Part  O,  Protons  and  Water: 
Structure  and  Translocation.  Methods  in  Enzymol- 
ogy, Volume  127.  Academic  Press,  Inc.,  Orlando, 
FL.  1986.  p  319-328,  6  fig,  3  tab,  8  ref. 

Descriptors:  'Diffraction,  'Chemical  analysis, 
'Aqueous  solutions,  'Water  properties,  Molecular 
structure,  Cations,  Anions. 

In  terms  of  ion  and  atomic  centers,  there  are 
correlation  functions  which  can  be  conveniently 
grouped  under  three  headings:  (1)  water-water 
interactions  represented  by  correlations  between  O 
and  O,  O  and  H,  and  H  and  H;  (2)  ion-water 
interactions  represented  by  M  and  O,  M  and  H,  X 
and  O,  and  X  and  H;  and  (3)  ion-ion  interactions 
represented  by  M  and  M,  X  and  X,  and  M  and  X. 
A  microscopic  theory  of  ions  in  solution  would 
ideally  call  for  an  understanding  of  all  correlation 
functions  and  how  they  evolve  with  time.  As 
drawn,  the  ions  and  water  molecules  appear  to  be 
more  or  less  at  random,  but  closer  scrutiny  shows 
that  there  is  a  distinct  tendency  for  the  oxygen 
atom  in  the  water  molecule  to  point  toward  the 
positively  charged  M(  +  )  ion,  the  cation.  Similarly, 
there  is  a  tendency,  though  somewhat  less  marked, 
for  the  hydrogen  part  of  the  molecule  to  align 
itself  with  the  X(-)  ion,  the  anion.  This  leads  to  the 
idea  of  a  coordination  complex  in  which  positive 
or  negative  ions  are  bonded  to  water  molecules 
with  the  generic  formula  M(H20)sub  to  the  Z(  +  ) 
power  or  X(H20)  sub  n  to  the  Z(-)  power.  Such 
complexes  will  be  characterized  by  lifetime,  struc- 
ture, formula,  transport  coefficients,  and  so  on. 
The  difficulty  in  deducing  these  characteristics  is 
that  these  properties  are  generally  masked  by  ef- 
fects due  to  the  nonbonded  water;  for  example,  X- 
ray  or  neutron  diffraction  patterns  contain  contri- 
butions from  all  the  correlation  functions  men- 
tioned above,  and  even  for  a  concentrated  solution, 
the  effects  of  coordination  complexes  may  be  too 
small  to  be  determined  reliably.  To  overcome 
these  difficulties  as  far  as  structure  is  concerned, 
diffraction  techniques  combined  with  the  method 
of  differences  must  be  used.  (See  also  W88-01593) 
(Lantz-PTT) 
W88-01597 


2.  WATER  CYCLE 
2A.  General 


SUBMODELS  OF  GROUNDWATER-SURFACE 
WATER  INTERACTION  FOR  THE  ANALYSIS 
OF  REGIONAL  WATER  POLICIES  IN  OPEN- 
PIT  LIGNITE  MINING  AREAS, 

Institut  fuer  Wasserwirtschaft,  Berlin  (German 
DR.). 

K.  Tiemer,  B.  Konig,  I.  Michels,  and  S.  Kaden. 
IN:  Mine  Water,  Proceedings  of  the  Second  Inter- 
national Congress.  Volume  2,  September  1985.  p 
849-860,  7  fig,  5  ref. 

Descriptors:  'Surface-groundwater  relations, 
'Water  policy,  'Mine  drainage,  'Model  studies, 
'Groundwater  management,  'East  Germany,  Lig- 
nite mines,  Infiltration,  Hydrologic  budget,  Flow 
profiles,  Hydrologic  models. 

An  approach  to  groundwater-surface  water  sub- 
models for  the  analysis  of  regional  water  policies  in 
a  test  region  in  the  German  Democratic  Republic 
is  described.  In  open-pit  lignite  mining  areas,  proc- 
esses of  infiltration  and  exfiltration  between 
ground-  and  surface  water  resources  are  frequently 
an  important  factor  for  the  regional  water  balance. 
For  example,  infiltration  losses  of  surface  water 
caused  by  mine  dewatering  reduce  the  water 
supply  for  downstream  water  users  and  increase 
the  groundwater  pumpage  for  dewatering.  For  the 
analysis  of  regional  water  policies  in  lignite  mining 
areas  such  processes  have  to  be  considered  careful- 
ly. The  submodels  to  be  developed  have  to  reflect 
the  natural  processes  sufficiently  accurately  but 
should  be  as  simple  as  possible.  An  introductory 
methodological  background  is  given  and  ways  for 
model  reduction  based  on  computations  with  com- 


Field  2— WATER  CYCLE 
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prehensive  flow  models  are  discussed.  The  pro- 
posed methodological  approaches  are  demonstrat- 
ed for  the  development  of  a  submodel  for  the 
management  of  remaining  pits  in  lignite  mining 
areas.  (See  also  W88-01554)  (Author's  abstract) 
W88-01575 


GENERALIZED    KINEMATIC    CATCHMENT 
MODEL, 

Newcastle  Univ.  (Australia).  Dept.  of  Civil  Engi- 
neering. 

For  primary  bibliographic  entry  see  Field  2E. 
W88-01702 


DEVELOPMENT  OF  AN  EXPERT  SYSTEM 
FOR  THE  ANALYSIS  OF  URBAN  DRAINAGE 
USING  'SWMM'  (STORM  WATER  MANAGE- 
MENT MODEL), 

Purdue  Univ.,  Lafayette,  IN.  Water  Resources  Re- 
search Center. 

For  primary  bibliographic  entry  see  Field  6A. 
W88-01759 


STATISTICAL  EVALUATION  OF  DRAINAGE 
TREATMENTS  IN  SIMPLE  FIELD  TRIALS 
WITH  SPECIAL  REFERENCE  TO  FORMER 
OPENCAST  COAL  MINING  LAND, 

University  Coll.  of  Wales,  Llanelly.  Field  Lab. 
For  primary  bibliographic  entry  see  Field  2G. 
W88-01923 


FIELD  DRAINAGE  EXPERIMENTS  AND 
DESIGN  ON  FORMER  OPENCAST  COAL 
MINING  LAND, 

University  Coll.  of  Wales,  Llanelly.  Field  Lab. 
For  primary  bibliographic  entry  see  Field  2G. 
W88-01924 


DIMENSIONING  OF  COMBINED  SEWER 
SYSTEM  DETENTION  BASINS  BY  LONG 
TERM  SIMULATION  OF  STORM  WATER 
RUNOFF, 

Hanover  Univ.  (Germany,  F.R.).  Inst,  fuer  Wasser- 

wirtschaft,  Hydrologie  und  Landwirtschaftlichen 

Wasserbau. 

For  primary  bibliographic   entry  see  Field   5D. 

W88-01952 


SYSTEM  MODELLING  OF  THE  INTERAC- 
TION BETWEEN  SURFACE  AND  GROUND 
WATERS  IN  PROBLEMS  OF  HYDROLOGY, 

Institut  Gidrodinamiki,  Novosibirsk  (USSR). 
O.  F.  Vasiliev. 

Hydrological  Sciences  Journal  HSJODN,  Vol.  32, 
No.  3,  p  297-311,  September  1987.  4  fig,  36  ref. 

Descriptors:  *Surface-groundwater  relations,  *Hy- 
drologic  models,  *Model  studies,  Mathematical 
models,  Hydrological  systems,  Flow  profiles,  Geo- 
hydrology,  Water  management,  Mathematical 
studies. 

A  survey  of  the  mathematical  (quantitative)  model- 
ing of  the  interaction  between  surface  water  and 
groundwater  is  presented.  Besides  describing  the 
existing  approach  to  such  modeling  and  the  main 
difficulties  in  its  realization,  a  brief  review  of  the 
principal  works  on  the  subject  under  consideration, 
including  Soviet  ones  is  presented.  The  construc- 
tion of  such  coupled  models  requires  the  develop- 
ment of  methods  of  conjunction  between  models 
which  represent  surface  and  subsurface  flows, 
which  describe  the  different  processes  of  water 
transfer  and  transformation  constituting  the  hydro- 
logical  cycle,  and  which  include  the  different  com- 
ponents of  hydrological,  hydrogeological  and 
water  management  systems  (water  bodies,  streams, 
aquifers,  etc.).  Such  models  are  of  different  com- 
plexities and  have  different  dimensionality  in  space 
variables.  The  characteristic  time  scales  of  tran- 
sient processes  for  surface  water  and  groundwater 
differ  greatly,  and  this  is  of  profound  importance  in 
the  numerical  modelling  of  their  interconnected 
motion.  (Author's  abstract) 
W88-OI962 


SHORT-RANGE  RUNOFF  FORECASTING 
FOR  THE  RIVER  RHINE  AT  RHEINFELDEN: 
EXPERIENCES  AND  PRESENT  PROBLEMS, 

Eidgenoessische  Technische   Hochschule,   Zurich 

(Switzerland).  Geographisches  Inst. 

For  primary  bibliographic  entry  see  Field  2E. 

W88-01968 


APPLICATION  OF  INFILTRATION  EQUA- 
TIONS TO  A  CATCHMENT  WITH  LARGE 
SPATIAL  VARIABILITY   IN  INFILTRATION, 

Lund  Univ.  (Sweden).  Dept.  of  Water  Resources 

Engineering. 

R.  Berndtsson. 

Hydrological  Sciences  Journal  HSJODN,  Vol.  32, 

No.  3,  p  399-413,  September  1987.  5  fig,  4  tab,  31 

ref. 

Descriptors:  'Infiltration,  'Mathematical  equa- 
tions, *Surface-groundwater  relationships,  'Catch- 
ment areas,  Horton  equations,  Philip  equation, 
Semiarid  lands,  Rainfall-runoff  relationships,  Statis- 
tical analysis,  Tunisia,  Storm  runoff,  Mathematical 
analysis. 

The  infiltration  equations  according  to  Horton  and 
Philip  were  applied  to  52  double-ring  infiltrometer 
tests  performed  in  a  small  semiarid  catchment  in 
northern  Tunisia.  Spatial  variability  in  infiltration 
properties  was  analyzed  with  regard  to  the  coeffi- 
cients of  the  two  equations.  The  Horton  equations 
could  not  be  fitted  in  a  meaningful  way  to  the 
measurements  in  about  1 7  and  6%  of  the  cases.  In 
the  least-square  fitting,  the  constant  depending 
mainly  on  soil  and  vegetation  (alpha)  and  initial 
infiltration  rate  at  t  =  0  (i  sub  o)  coefficients  for 
these  cases  yielded  infinite  or  nearly  infinite  values. 
Similarly,  the  least-square  fitting  of  Philip's  equa- 
tions often  yielded  negative  coefficients  (37%  of 
the  cases).  The  coefficients  of  these  tests  had  to  be 
evaluated  graphically.  The  Horton  equations  dis- 
played a  slightly  better  fit  to  observed  infiltration 
as  compared  with  those  of  Philip.  Exponential 
frequency  distribution  functions  seem  to  agree  rea- 
sonably well  with  observed  frequency  distributions 
of  infiltration  coefficients.  Analysis  of  spatial  dif- 
ferences showed  that  nose,  slope,  hollow,  and 
urban  areas  display  different  infiltration  mecha- 
nisms and  infiltration  rates.  Overland  flow  may 
occur  on  saturated  areas,  which  vary  greatly  in 
size.  Saturated  overland  flow  may  also  occur  in 
semiarid  or  arid  areas  mainly  in  hollow  regions, 
but  storm  runoff  generating  processes  are  made 
more  complex  by  the  occurrence  of  hard  surface 
soils  in  nose  areas  with  low  infiltration  rates,  as 
indicated  above.  Overland  flow  according  to 
Horton  is  likely  to  appear  frequently  in  these  areas 
when  rainstorms  occur  as  short  bursts  of  high 
intensity.  However,  more  detailed  field  studies  are 
needed  to  reveal  statistically  significant  differences 
between  geomorphological  zones  and  occurrences 
of,  for  example,  runoff  between  different  geomor- 
phological zones.  (Lantz-PTT) 
W88-01969 


INVESTIGATION  OF  GROWTH  INSTABIL- 
ITIES OF  THE  ICE-WATER  INTERFACE  BY 
LIGHT  SCATTERING  SPECTROSCOPY, 

California  Univ.,  Davis. 

For  primary  bibliographic  entry  see  Field  2C. 

W88-02275 


URBAN    HYDROLOGY:    A    MULTIDISCIPLI- 
NARY  PERSPECTIVE, 

For  primary  bibliographic  entry  see  Field  4C. 
W88-02326 


RELATIONSHIP  BETWEEN  SUMMER- 
SEASON  RAINFALL  EVENTS  AND  LAKE- 
SURFACE  AREA, 

Nebraska  Univ.-Lincoln.  Conservation  and  Survey 

Div. 

D.  C.  Rundquist,  M.  P.  Lawson,  L.  P.  Queen,  and 

R.  S.  Cerveny. 

Water  Resources  Bulletin  WARBAQ,  Vol.  23,  No. 

3,  p  493-508,  June  1987.  9  fig,  6  tab,  18  ref. 

Descriptors:  'Rainfall,  'Lakes,  'Surface  area, 
•Seasonal  variation,  'Rainfall-runoff  relationships, 


•Surface-groundwater  relations,  'Temporal  varia- 
tion, Sandhill  lakes,  Statistics,  Precipitation. 

The  use  of  Landsat  digital  data  and  automated 
processing  procedures  to  monitor  fluctuations  in 
lake-surface  areas  of  selected  Sandhills  lakes  is 
described  objectives.  The  fluctuation  patterns  at 
the  Crescent  and  Valentine  National  Wildlife  Ref- 
uges are  statistically  different  from  one  another 
despite  the  fact  that  the  data  revealed  a  general 
simple  positive  relationship  between  lake  size  and 
variability  at  both  sites.  The  pronounced  difference 
in  lake-size  reaction  to  precipitation  at  the  two  sites 
is  considered  important,  although  it  is  well  beyond 
the  scope  of  the  current  work  to  consider  specific 
reasons  for  the  difference.  At  the  Crescent  site,  a 
good  correlation  between  lake-surface  area  and 
precipitation  occurring  over  the  previous  45  days 
was  found.  The  pattern  of  temporal  relationships 
between  precipitation  and  lake  size  tends  to  be 
repeatable  and  somewhat  constant  at  the  Crescent 
site.  At  Valentine,  no  clear-cut  correlational  pat- 
tern emerged.  (Alexander-PTT) 
W88-02389 


DIMENSIONLESS  SOLUTION  OF  LAG  TIME 
FOR  DIVERGING  SURFACE, 

Technical  Univ.  of  Istanbul  (Turkey).   Dept.  of 

Civil  Engineering. 

N.  Agiralioglu. 

Nordic  Hydrology  NOHYBB,  Vol.  18,  No.  1,  p 

59-62,  1987.  2  fig,  4  ref. 

Descriptors:  'Kinetics,  'Wave  theory,  'Numerical 
analysis,  'Lag  time,  'Rainfall-runoff  relationships, 
•Kinematic  waves,  'Urban  runoff,  'Surface  area, 
'Catchment  areas,  Urban  areas,  Fluid  friction, 
Flow,  Rural  areas. 

Using  the  kinematic  wave  theory  of  runoff  forma- 
tion, a  dimensionless  expression  is  obtained,  and 
solved  numerically  in  order  to  estimate  the  surface- 
water  lag  time  for  diverging  surfaces.  The  findings 
show  that  the  dimensionless  lag  time,  which  is  the 
ratio  of  lag  time  for  diverging  surface  to  that  of 
plane  surface,  ranges  from  1  to  0.5  depending  on 
the  degree  of  divergence  and  friction  formula  used. 
The  results  can  be  used  easily  and  reliably  for  all 
ranges  of  the  geometric  parameter  for  both  urban 
and  rural  catchments.  (Author's  abstract) 
W88-02442 


2B.  Precipitation 


COLORADO  RIVER  AUGMENTATION  DEM- 
ONSTRATION PROGRAM. 

Bureau  of  Reclamation,  Montrose,  CO. 

For  primary  bibliographic  entry  see  Field  3B. 

W88-01609 


INFLUENCE  OF  RAINFALL  DISTRIBUTION 
IN  NUMERICAL  SIMULATION  OF  EVAPO- 
TRANSPIRATION  FROM  A  MULTILAYER 
MODEL  PINE  CANOPY, 

Leeds  Univ.  (England).  School  of  Geography. 
For   primary   bibliographic   entry   see   Field   2D. 
W88-01696 


CLIMATOLOGY  OF  STORM  PRECIPITATION 
IN  THE  DETROIT-WINDSOR  AREA, 

McMaster  Univ.,  Hamilton  (Ontario). 

S.  J.  Vermette. 

The  Canadian  Geographer  CNGGAR,  Vol.  30, 

No.  3,  p  260-264,  Fall  1986.  6  fig,  1  tab,  19  ref. 

Descriptors:  'Precipitation,  'Storms,  'Urban 
areas,  'Precipitation  patterns,  Spatial  distribution, 
Detroit,  Windsor,  Distribution,  Urban  effects, 
Lakes,  Gages,  Rain  gages. 

The  measurement  of  precipitation  from  intense 
storms  is  difficult  because  they  take  place  in  a 
limited  geographic  area  and  because  of  their  varia- 
bility. The  dense  network  of  precipitation  gages  in 
Detroit,  which  was  established  as  a  result  of  the 
occurrence  of  a  severe  storm  and  subsequent  flood- 
ing in  the  early  1960s,  was  used  to  discern  precipi- 
tation patterns  from  a  number  of  storms  over  an 


extended  period  of  time.  The  spatial  pattern  of 
storm  precipitation  was  documented  over  a  ten- 
year  period  (1974-1983)  and  possible  urban  influ- 
ence was  determined.  An  increase  of  storm  precipi- 
tation in  and  downwind  of  the  Detroit-Windsor 
area  was  documented  and  the  spatial  characteris- 
tics suggested  an  urban  influence,  lake  influence,  or 
combination  of  both.  The  contributing  factors  and 
influences  that  explain  the  anomaly  presented  by 
rainfall  data  from  gages  at  Detroit  and  Windsor 
weather  offices  not  representing  storm  rainfall  in 
and  downwind  of  these  cities  could  not  be  exam- 
ined with  the  existing  network.  (Wood-PTT) 
W88-01926 


ACIDIC  DEPOSITION  TO  FORESTS:  THE  1985 
CHEMISTRY  OF  HIGH  ELEVATION  FOG 
(CHEF)  PROJECT, 

Atmospheric   Environment    Service,    Downsview 

(Ontario). 

For  primary  bibliographic  entry  see  Field  5B. 

W88-O20O3 


DECISION-ANALYTIC  STUDY  OF  THE  JOINT 
VALUE  OF  SEASONAL  PRECIPITATION  AND 
TEMPERATURE  FORECASTS  IN  A  CHOICE- 
OF-CROP  PROBLEM, 

Oregon  State  Univ.,  Corvallis.  Dept.  of  Atmos- 
pheric Sciences. 

D.  S.  Wilks,  and  A.  H.  Murphy. 
Atmosphere-Ocean  ATOCDA,  Vol.  24,  No.  4,  p 
353-368,   December    1986.    3   fig,    3    tab,    15   ref. 
NOAA  Grant  NA82AA-D-00042  and  NSF  Grant 
ATM-8507495. 

Descriptors:  'Weather  forecasting,  'Economic  as- 
pects, 'Crop  forecasting,  'Decision  making,  'Plan- 
ning, 'Corn,  'Wheat,  Food  crops,  Weather,  Value. 

A  static  decision-analytic  method  is  used  to  investi- 
gate the  economic  value  of  bivariate  -  precipitation 
and  temperature  -  seasonal  forecasts  of  the  form 
currently  issued  by  the  U.S.  National  Weather 
Service.  This  method  is  applied  to  a  corn  versus 
spring  wheat  choice-of-crop  decision-making  prob- 
lem by  considering  a  transect  of  four  counties 
across  the  northwestern  margin  of  the  North 
American  corn  belt.  Numerical  results  indicate  that 
seasonal  forecasts  of  current  quality  can  be  of 
appreciable  value  (  >  or  =  $l/ha)  for  some  loca- 
tions when  the  optimal  action  chosen  on  the  basis 
of  climatological  information  is  only  marginally 
preferred  to  another  action.  Increases  in  forecast 
value  follow  from  hypothetical  increases  in  the 
quality  of  both  the  precipitation  and  temperature 
components  of  the  forecasts  in  the  spring  wheat 
region,  whereas  forecast  value  increases  primarily 
as  a  function  of  the  quality  of  the  precipitation 
forecasts  alone  in  the  corn  belt  region.  The  results 
are  very  sensitive  to  absolute  and  relative  crop 
prices.  (Author's  abstract) 
W88-02004 


CALIBRATION  OF  AN  AIRBORNE  LYMAN- 
ALPHA  HYGROMETER  AND  MEASURE- 
MENT OF  WATER  VAPOR  FLUX  USING  A 
THERMOELECTRIC  HYGROMETER, 

California  Univ.,  Irvine.  Dept.  of  Mechanical  En- 
gineering. 

For  primary  bibliographic  entry  see  Field  7B. 
W88-02043 


NEW    TECHNIQUE    FOR    THE    STUDY    OF 
CLOUD  MICROSTRUCTURE, 

National  Center  for  Atmospheric  Research,  Boul- 
der, CO.  Research  Aviation  Facility. 
For  primary  bibliographic  entry  see  Field  7B. 
W88-02044 


DIRECT  METHOD  FOR  DERIVING  DROP- 
SIZE  DISTRIBUTION  AND  VERTICAL  AIR 
VELOCITIES  FROM  VHF  DOPPLER  RADAR 
SPECTRA, 

Kyoto  Inst,  of  Tech.  (Japan).  Dept.  of  Electrical 

Engineering. 

For  primary  bibliographic  entry  see  Field  7B. 

W88-02045 


INFLUENCE  OF  RAINGAGE  INTEGRATION 
TIME  ON  MEASURED  RAINFALL-INTENSI- 
TY DISTRIBUTION  FUNCTIONS, 

Communications  Research  Centre,  Ottawa  (Ontar- 
io). 

For  primary  bibliographic  entry  see  Field  7B. 
W88-02046 


RETRIEVAL  OF  HORIZONTAL  WIND  FIELD 
AND  MESOSCALE  VERTICAL  VORTICITY  IN 
STRATIFORM  PRECIPITATION  BY  CONICAL 
SCANNINGS  WITH  TWO  DOPPLER  RADARS, 

Centre  de  Recherches  en  Physique  de  l'Environne- 

ment,  Issy-les-Moulineaux  (France). 

For  primary  bibliographic  entry  see  Field  7B. 

W88-02047 


METEOR:  AN  ARTIFICIAL  INTELLIGENCE 
SYSTEM  FOR  CONVECTIVE  STORM  FORE- 
CASTING, 

Alberta   Univ.,   Edmonton.    Dept.   of  Computing 

Science. 

For  primary  bibliographic  entry  see  Field  7B. 

W88-02048 


94-GHZ  DOPPLER  RADAR  FOR  CLOUD  OB- 
SERVATIONS, 

Rosenstiel  School  of  Marine  and  Atmospheric  Sci- 
ence, Miami,  FL. 

For  primary  bibliographic  entry  see  Field  7B. 
W88-02049 


TECHNIQUE  TO  MEASURE  ENTRAINMENT 
IN  CLOUD  BY  DUAL-POLARIZATION 
RADAR  AND  CHAFF, 

National   Oceanic  and   Atmospheric   Administra- 
tion, Boulder,  CO.  Environmental  Research  Labs. 
For  primary  bibliographic  entry  see  Field  7B. 
W88-02050 


OBSERVATIONS  OF  THUNDERSTORM  RE- 
FLECTIVITIES AND  DOPPLER  VELOCITIES 
MEASURED  AT  VHF  AND  UHF, 

Clemson  Univ.,  SC.  Dept.  of  Physics  and  Astrono- 
my. 

For  primary  bibliographic  entry  see  Field  7B. 
W88-02051 


FURTHER  DISCUSSION  ON  DERIVING 
DROP-SIZE  DISTRIBUTION  AND  VERTICAL 
AIR  VELOCITIES  DIRECTLY  FROM  VHF 
DOPPLER  RADAR  SPECTRA, 

Kyoto  Inst,  of  Tech.  (Japan).  Dept.  of  Electrical 

Engineering. 

For  primary  bibliographic  entry  see  Field  7B. 

W88-02052 


FIELD  EVALUATION  OF  A  DUAL-CHANNEL 
MICROWAVE  RADIOMETER  DESIGNED  FOR 
MEASUREMENTS  OF  INTEGRATED  WATER 
VAPOR  AND  CLOUD  LIQUID  WATER  IN  THE 
ATMOSPHERE, 

Bureau  of  Reclamation,  Auburn,  CA.  Sierra  Coop- 
erative Pilot  Project. 

For  primary  bibliographic  entry  see  Field  7B. 
W88-02053 


REDUCTION  OF  ERRORS  CAUSED  BY 
BRIGHT  BANDS  IN  QUANTITATIVE  RAIN- 
FALL MEASUREMENTS  MADE  USING 
RADAR, 

Royal  Signals  and  Radar  Establishment,  Malvern 

(England). 

For  primary  bibliographic  entry  see  Field  7B. 

W88-02054 


INFLUENCE  OF  ACID  PRECIPITATION  ON 
THE  DEVELOPMENT  OF  ERYSIPHE  GRA- 
MINIS  DC  F.  SP.  TRITICI  MARCHAL  (EIN- 
FLUSS  SAEUREHALTIGER  NIEDERSCH- 
LAEGE  AUF  DIE  ENTWICKLUNG  VON  ERY- 
SIPHE GRAMINIS  DC.  F.  SP.  MARCHAL), 
Technische  Univ.  Braunschweig  (Germany,  F.R.). 
Inst,  fuer  Mikrobiologie. 


WATER  CYCLE— Field  2 
Precipitation — Group  2B 

For  primary  bibliographic  entry  see  Field  5C. 
W88-02098 


SENSITIVITY  OF  HIGH-ELEVATION 

STREAMS  IN  THE  SOUTHERN  BLUE  RIDGE 
PROVINCE  TO  ACIDIC  DEPOSITION, 

Georgia  Univ.,  Athens.   Dept.  of  Sociology  and 

Anthropology. 

For  primary  bibliographic  entry  see  Field  5C. 

W88-02377 


REGIONAL  RAINFALL  INTENSITY-DURA- 
TION-FREQUENCY CURVES  FOR  PENNSYL- 
VANIA, 

Pennsylvania  State  Univ.,  University  Park.  Dept. 
of  Civil  Engineering. 

G.  Aron,  D.  J.  Wall,  E.  L.  White,  and  C.  N.  Dunn. 
Water  Resources  Bulletin  WARBAQ,  Vol.  23,  No. 
3,  p  479-485,  June  1987.  9  fig,  1  tab,  6  ref.  Environ- 
mental Resources  Research  Institute  Agreement 
80533. 

Descriptors:  'Design  storms,  'Rainfall  intensity, 
'Regional  analysis,  'Pennsylvania,  'Statistical 
analysis,  Storms,  Rainfall,  Distribution. 

A  statistical  analysis  of  all  available  continuous 
hourly  and  15-minute  duration  rainfall  records  for 
Pennsylvania  was  performed  to  develop  and 
update  procedure  to  estimate  design  storms.  As  a 
result  of  this  study,  Pennsylvania  was  divided  into 
five  homogeneous  rainfall  regions  and  a  set  of 
rainfall  intensity-duration  curves  developed  for 
each  region,  for  return  periods  of  1  to  100  years 
and  durations  ranging  from  5  minutes  to  24  hours. 
The  PDT-IDF  curves  were  judged  to  be  a  better 
representation  of  Pennsylvania  rainfall  than  the 
nationwide  TP-40  maps,  particularly  for  storm 
events  of  10-years  and  lower  return  periods.  The 
average  time  distribution  of  24-hour  storms  in 
Pennsylvania  was  found  to  be  well  represented  by 
the  SCS  Type  II  distribution.  The  Corps  of  Engi- 
neers SPS  24-hour  distribution  was  found  to  differ 
appreciably  from  both  the  SCS  Type  II  and  the 
Pennsylvania  24-hour  storm  distribution.  For 
storm  durations  between  15  and  90  minutes  the 
standard  Yarnell  intensity-duration  curves  closely 
resemble  Pennsylvania  storm  distributions.  (Au- 
thor's abstract) 
W88-02387 


COMPUTER  MODELLING  STUDY  OF  THE 
CHEMISTRY  OCCURRING  DURING  CLOUD 
FORMATION  OVER  HILLS, 

UKAEA  Atomic  Energy  Research  Establishment, 

Harwell  (England). 

For  primary  bibliographic  entry  see  Field  2K. 

W88-02402 


POTENTIAL  CONTRIBUTION  OF  SULFATE 
PRODUCTION  IN  CUMULUS  CLOUD  DROP- 
LETS TO  GROUND  LEVEL  PARTICLE 
SULFUR  CONCENTRATIONS, 

Upstate  Freshwater  Inst.,  Inc.,  Syracuse,  NY. 
For  primary  bibliographic  entry  see  Field  5B. 
W88-02403 


THEORETICAL  ASSESSMENT  OF  POLLUT- 
ANT DEPOSITION  TO  INDIVIDUAL  LAND 
TYPES  DURING  A  REGIONAL-SCALE  ACID 
DEPOSITION  EPISODE, 

National  Center  for  Atmospheric  Research,  Boul- 
der, CO. 

For  primary  bibliographic  entry  see  Field  5B. 
W88-02404 


OXIDATION  OF  S02  IN  RAINWATER  AND 
ITS  ROLE  IN  ACID  RAIN  CHEMISTRY, 

Leeds  Univ.  (England).  Dept.  of  Fuel  and  Energy. 
For  primary  bibliographic  entry  see  Field  5B. 
W88-02405 


WET  DEPOSITION  OF  SULFATE  AND  ITS  RE- 
LATIONSHIP TO  SULPHUR  DIOXIDE  EMIS- 
SIONS, 


I 


Field  2— WATER  CYCLE 
Group  2B — Precipitation 

Central  Electricity  Generating  Board,  Leather- 
head  (England).  Central  Electricity  Research 
Labs. 

For  primary  bibliographic  entry  see  Field  5B. 
W88-02406 


CONCENTRATION   OF  TRACE   METALS   IN 
PRECIPITATION, 

Atmospheric    Environment   Service,    Downsview 

(Ontario). 

For  primary  bibliographic  entry  see  Field  5A. 

W88-024O7 


INFLUENCE  OF  ALKALINE  PARTICULATES 
ON  PH  OF  CLOUD  AND  RAIN  WATER  IN 
INDIA, 

Indian  Inst,  of  Tropical  Meteorology,  Poona. 
For  primary  bibliographic  entry  see  Field  2K. 
W88-02408 


CHEMICAL  COMPOSITION  OF  PRECIPITA- 
TION AT  MARION  ISLAND  (SUB-ANTARC- 
TIO, 

Orange   Free   State   Univ.,   Bloemfontein   (South 

Africa).  Dept.  of  Botany. 

For  primary  bibliographic  entry  see  Field  2K. 

W88-02410 


DEPOSITION  OF  NITRATE-N  AND  SULFATE- 
S  BY  PRECIPITATIONS  IN  SCHLESWIG-HOL- 
STEIN, 

Kiel  Univ.  (Germany,  F.R.).  Inst,  fuer  Pflanzener- 

naehrung  und  Bodenkunde. 

E.  Schnug,  and  F.  Holz. 

Atmospheric  Environmental  ATENBP,  Vol.   21, 

No.  5,  p  1235-1241,  May  1987.  7  fig,  2  tab,  17  ref. 

Descriptors:  'Deposition,  *Nitrates,  'Sulfates, 
•Precipitation,  'Nutrients,  *Atmospheric  chemis- 
try, 'Water  chemistry,  Nitrogen,  Sulfur,  Rainfall, 
Plants,  Agriculture. 

In  order  to  quantify  the  atmospheric  nitrate  and 
sulfate  deposition  and  to  investigate  factors  related 
to  the  variability  of  deposition  during  1983  and 
1984,  precipitation  samples  from  five  different  me- 
teorological stations  in  Schleswig-Holstein  (North- 
ern Germany)  were  collected  in  weekly  intervals, 
using  the  bulk-sample  method.  The  average  ele- 
ment depositions  in  kg/ha/a  were:  20  for  S  and  5.5 
for  N  in  List  (North  Sea  Island  Sylt)  and  Schles- 
wig,  12  for  S  and  4.7  for  N  in  Kiel,  16  for  S  and  4.3 
for  N  in  Luebeck  and  18  for  S  and  4.2  for  N  in 
Quickbom  near  Hamburg.  N  and  S  concentrations 
showed  a  close  relationship  to  the  amount  of  pre- 
cipitation and  the  following  functions  for  the  esti- 
mation of  nitrate-N  and  sulfate-S  deposition  in 
Schleswig-Holstein  could  be  derived:  (x  =  precipi- 
tation in  mm/a,  y  =  N  or  S  deposition  in  kg/ha/a) 
N03-N:  y  +  0.003x  +  2.29;  S04-S:  y  =  0.014x  + 
4.71.  According  to  these  relationships  most  of  the 
element  deposition  occurred  during  atmospheric 
conditions  of  predominating  winds  from  the  west. 
Especially  in  the  case  of  S,  atmospheric  deposition 
is  the  only  external  source  of  S  supply  for  plants  on 
many  agricultural  soils.  Sometimes  the  low  sulfur 
input  is  not  sufficient  to  cover  the  requirements  of 
agricultural  crops  in  Schleswig-Holstein.  Due  to 
the  negative  S  balance  in  many  soils,  future  in- 
crease of  S  deficiency  is  expected.  (Author's  ab- 
stract) 
W88-02411 


RESPONSE  OF  TWO  WESTERN  CANADIAN 
CONIFERS  TO  SIMULATED  ACIDIC  PRE- 
CIPITATION, 

Saskatchewan  Research  Council,  Saskatoon. 
For  primary  bibliographic  entry  see  Field  5C. 
W88-02464 


RESPONSE  OF  TWO  ADIRONDACK  WATER- 
SHEDS TO  ACIDIC  DEPOSITION, 

Electric   Power   Research   Inst.,   Palo  Alto,  CA. 

Environmental  Assessment  Dept. 

For  primary  bibliographic  entry  see  Field  5C. 

W88-02465 


DETERMINATION  OF  ORGANIC  ACID 
ANIONS  IN  PRECIPITATION  BY  ION  CHRO- 
MATOGRAPHY EXCLUSION, 

Illinois  State  Water  Survey  Div.,  Champaign.  Ana- 
lytical Chemistry  Lab. 

For  primary  bibliographic  entry  see  Field  5A. 
W88-02469 


RESISTANCE  OF  THE  CARIBOU  LICHEN 
CLADINA  STELLARIS  (OPIZ.)  BRODO  TO 
GROWTH  REDUCTION  BY  SIMULATED 
ACIDIC  RAIN, 

McGill  Univ.,  Montreal  (Quebec).  Dept.  of  Biol- 
ogy. 

For  primary  bibliographic  entry  see  Field  5C. 
W88-02479 


ACIDIFICATION  OF  NOVA  SCOTIA  LAKES: 
III  ATMOSPHERIC  DEPOSITION  OF  S04 
AND  N03  AND  EFFECTS  ON  URBAN  AND 
RURAL  LAKES, 

Nova  Scotia  Dept.  of  the  Environment,  Halifax. 
For  primary  bibliographic  entry  see  Field  5B. 
W88-02484 


2C.  Snow,  Ice,  and  Frost 


METHODS  FOR  THE  STUDY  OF  WATER  IN 
ICE  PHASES, 

Institut  Max  von  Laue  -  Paul  Langevin,  Grenoble 

(France). 

For  primary  bibliographic  entry  see  Field  1A. 

W88-01596 


NEW  METHOD  FOR  CALCULATING  FROST 
HEAVE  INCLUDING  SOLUTE  EFFECTS, 

Agricultural    Research    Service,    Kimberly,    ID. 

Snake  River  Conservation  Research  Center. 

J.  W.  Cary. 

Water  Resources  Research  WRERAQ,  Vol.  23, 

No.  8,  p  1620-1624,  August   1987.  7  fig,   17  ref. 

Descriptors:  *Frost  heaving,  *Soil  water,  'Mathe- 
matical studies,  Calculation,  Frost,  Frost  thrusting, 
Solutes,  Solute  effects,  Freezing,  Soil  physical 
properties,  Soil  temperature,  Permeability  coeffi- 
cient, Mathematical  equations. 

A  numerical  method  is  presented  that  models  the 
coupled  flow  of  heat,  water,  and  solutes  as  unsatu- 
rated soil  freezes.  Input  requires  a  general  knowl- 
edge of  the  physical  properties  of  the  soil  as  well  as 
the  initial  water,  temperature,  and  solute  distribu- 
tions. Soil  surface  temperature  or  the  heat  flux 
across  the  soil  surface  drives  the  model.  The 
method  reproduces  the  observations  of  tempera- 
ture and  water  movement  in  two  non-saline  field 
studies  previously  reported  in  the  literature.  The 
analysis  shows  that  increasing  solutes  can  decrease 
frost  heaving  by  reducing  water  flow  to  the  ice 
lens.  A  method  for  measuring  the  unsaturated  hy- 
draulic conductivity  in  frozen  soil  is  proposed. 
(Author's  abstract) 
W88-01693 


METHOD  OF  PRODUCING  LARGE  BODIES 
OF  ICE, 

For  primary  bibliographic  entry  see  Field  8F. 
W88-01781 


CHEMICAL      COMPOSITION      OF      FRESH 
SNOW  ON  MOUNT  EVEREST, 

Wyoming   Univ.,   Laramie.   Dept.   of  Geography 

and  Recreation. 

For  primary  bibliographic  entry  see  Field  5A. 

W88-01860 


USE  OF  CURRENT  METERS  FOR  CONTINU- 
OUS MEASUREMENT  OF  FLOWS  IN  LARGE 
RIVERS, 

National  Oceanic  and  Atmospheric  Administra- 
tion, Ann  Arbor,  MI.  Great  Lakes  Environmental 
Research  Lab. 

For  primary  bibliographic  entry  see  Field  2E. 
W88-01914 


SNOW  COVER  DATA  MANAGEMENT:  THE 
ROLE  OF  WDC-A  FOR  GLACIOLOGY, 

World  Data  Center  A  for  Glaciology,  Boulder, 

CO. 

R.  G.  Barry,  and  R.  L.  Armstrong. 

Hydrological  Sciences  Journal  HSJODN,  Vol.  32, 

No.  3,  p  281-295,  September  1987.  4  fig,  4  tab,  38 

ref.   NSF  Grant   No.   SES-85-18586  and   NASA 

Grant  No.  NAGW641. 

Descriptors:  *Snow  cover,  *Data  management, 
*Glaciology,  Snow  accumulation,  Snow  pack,  Re- 
search needs,  Data  acquisition,  Water  supply, 
Forecasting. 

Snow  cover  in  the  temperate  regions  of  the  world 
is  one  of  the  most  important  renewable  resources. 
The  use  of  snow  for  winter  recreation,  for  irriga- 
tion and  municipal  water  supplies,  for  the  genera- 
tion of  hydroelectric  power,  and  for  soil  water 
replenishment,  is  well  established.  A  wide  range  of 
technologies  has  the  potential  to  deal  with  hydro- 
logical  problems  such  as  flood  forecasting  and 
water  yield,  as  well  as  the  forecasting  of  severe 
winter  storms.  However,  success  will  depend  on 
improved  access  to  unified  and  comprehensive 
snow  cover  data  sets,  both  as  real-time  input  for 
prediction  methods  as  well  as  ground-truth  for 
subsequent  model  analysis  and  satellite  data  verifi- 
cation. Up  to  now  the  study  of  snow  cover  condi- 
tions has  been  carried  out  on  a  local  or  regional 
scale.  Research  is  hindered  because  the  data  are 
not  even  homogeneous  in  different  countries.  As  a 
contribution  to  the  assembly  of  such  data,  WDC-A 
for  Glaciology  has  initiated  an  inventory  on  the 
observational  methods  and  variables  measured. 
Further,  a  Crysopheric  Data  Management  System 
is  being  developed  which  will  enable  snow  cover 
maps  to  be  constructed,  for  example,  using  passive 
microwave  data  from  the  US  DMSP  satellite. 
(Lantz-PTT) 
W88-01961 


RELATIONSHIP  BETWEEN  WINTER  LAKE 
COVER,  RADIATION  RECEIPTS  AND  THE 
OXYGEN  DEFICIT  IN  TEMPERATE  LAKES, 

National    Hydrology    Research    Inst.,    Saskatoon 

(Saskatchewan). 

For  primary  bibliographic  entry  see  Field  2H. 

W88-02O05 


INVESTIGATION  OF  GROWTH  INSTABIL- 
ITIES OF  THE  ICE-WATER  INTERFACE  BY 
LIGHT  SCATTERING  SPECTROSCOPY, 

California  Univ.,  Davis. 
Y.  Yeh. 

Available  from  the  National  Technical  Institute 
Service,  Springfield,  V A  22161,  as  PB87  218889/ 
AS,  price  codes:  A03  in  paper  copy,  A01  in  micro- 
fiche. Final  Report,  September  1,  1979  -  September 
30,  1982.  40  p,  15  fig,  2  tab,  36  ref.  OWRT  Project 
C-90127-S(l).  Grant  No.  14-34-0001-9435. 

Descriptors:  *Ice,  'Physical  properties,  'Light 
scattering  spectroscopy,  'Ice-water  interfaces,  Ice 
formation,  Crystal  growth,  Light,  Model  studies, 
Supercooling. 

The  growth  of  a  pure  single  crystal  of  ice  into  its 
own  melt  under  a  temperature  gradient  leads  to 
enhanced  scattering  of  light  at  the  ice-water  inter- 
face. This  anomalously  intense  scattering  of  light 
develops  when  the  crystal  growth  velocity  exceeds 
0.6  micrometers/sec.  Even  though  the  scattering 
phenomenon  occurs  as  soon  as  the  dynamic  sta- 
tionary state  interface  has  developed,  the  ice  phase 
which  has  been  overtaken  by  this  surface  exhibits 
no  anomalous  scattering.  Experiments  have  been 
conducted  to  measure  the  angular  dependence  of 
decay  time  associated  with  scattering  and  the  long 
term  development  of  this  interfacial  phenomenon. 
Scattering  does  not  occur  in  the  liquid  phase  under 
given  supercooling  and  temperature  gradient  if  the 
interface  is  absent.  Substances  which  can  disrupt 
interfacial  ice  growth  have  been  selected  by  de- 
tailed investigations  of  their  ice  growth  inhibition 
capabilities.  A  model  postulating  that  this  phe- 
nomenon is  related  to  the  growth  and  dissipation 
of  spontaneous  surface  defects  has  been  explored. 
(Author's  abstract) 


WATER  CYCLE— Field  2 
Streamflow  and  Runoff — Group  2E 


W88-02275 


SEQUENTIAL  SAMPLING  OF  SNOW  IN  A 
RURAL  AREA.  EXPERIMENTATION  AND 
IDENTIFICATION  OF  THE  ACIDIFYING 
AGENTS, 

Paris-7  Univ.  (France).  Lab.  de  Physico-Chimie  de 

l'Atmosphere. 

For  primary  bibliographic  entry  see  Field  5B. 

W88-02409 


MICROWAVE  REMOTE  SENSING  OF  SNOW- 
PACK  PROPERTIES:  POTENTIAL  AND  LIMI- 
TATIONS, 

Northern  Forest  Research  Centre,  Edmonton  (Al- 
berta). 

For  primary  bibliographic  entry  see  Field  7B. 
W88-02438 


IN  SITU  STUDIES  AND  EXPERIMENTS  OF 
THE  ECOTOXICOLOGY  OF  FOUR  METALS 
(CD,  PB,  CU,  ZN)  ON  ALGAE  AND  GRAZING 
MOLLUSKS  (GASTROPODA)  (ETUDES  IN 
SITU  ET  EXPERTMENTALES  DE  L'ECOTOXI- 
COLOGIE  DE  QUATRE  METAUX  (CD,  PB,  CU, 
ZN)  CHEZ  DES  ALGUES  ET  DES  MOLLUS- 
QUES  GASTEROPODES  BROUTEURS), 
Nantes  Univ.  (France).  Centre  de  Dosage  des  Ele- 
ments Traces. 

For  primary  bibliographic  entry  see  Field  5C. 
W88-02476 


BEHAVIOR  OF  HYDROPHOBIC,  ORGANIC 
MICROPOLLUTANTS  IN  DIFFERENT  KARST 
WATER  SYSTEMS:  I.  TRANSPORT  OF  MI- 
CROPOLLUTANTS AND  CONTAMINANT 
BALANCES  DURING  THE  MELTING  OF 
SNOW, 

Bayreuth  Univ.  (Germany,  F.R.).  Lehrstuhl  fuer 
Hydrologie. 

For  primary  bibliographic  entry  see  Field  5B. 
W88-02480 


2D.  Evaporation  and  Transpiration 


INFLUENCE  OF  RAINFALL  DISTRIBUTION 
IN  NUMERICAL  SIMULATION  OF  EVAPO- 
TRANSPIRATION  FROM  A  MULTILAYER 
MODEL  PINE  CANOPY, 

Leeds  Univ.  (England).  School  of  Geography. 
T.  A.  Cooper,  and  J.  G.  Lockwood. 
Water  Resources  Research  WRERAQ,  Vol.  23, 
No.  8,  p  1645-1656,  August  1987.  8  fig,  3  tab,  31 
ref,  append.  Commission  of  the  European  Commu- 
nities Contract  CL108-UK(H). 

Descriptors:  'Evapotranspiration,  'Rainfall  distri- 
bution, 'Simulation  analysis,  'Model  studies,  'Pine 
trees,  'Forest  hydrology,  Canopy,  Hydrologie 
budget,  Mathematical  equations,  Radiation,  Sur- 
face water,  Drainage,  Evaporation  rate,  Water 
yield,  Precipitation,  Rainfall  intensity. 

A  multilayer  canopy  model  is  used  to  simulate  the 
water  balance  of  a  pine  forest.  The  role  of  advect- 
ed  energy  in  sustaining  evapotranspiration  from 
tall  canopies  in  low-radiation  environments  is  re- 
produced. The  surface  water  balance  of  temperate 
forested  areas  is  not  necessarily  dominated  by  eva- 
potranspiration in  conditions  of  high  radiation  re- 
ceipt. Interception  loss  is  greater  where  the  rainfall 
regime  consists  of  shorter  events,  since  long-dura- 
tion storms  tend  to  fully  saturate  the  canopy.  The 
achievement  of  the  potential  evaporation  rate  and 
the  onset  of  drainage  then  combine  to  limit  inter- 
ception loss  totals.  This  result  is  important  in  con- 
sidering the  possible  effect  of  climatic  change  on 
water  resources.  Catchment  yield  may  be  as  sensi- 
tive to  the  temporal  distribution  of  rainfall  as  to 
seasonal  or  annual  totals.  (Author's  abstract) 
W88-01696 


ALPHA,  BETA,  GAMMA  OF  EVAPORATION 
FROM  SALINE  WATER  BODIES, 

Woodward-Clyde  Consultants,  Walnut  Creek,  CA. 
A.  M.  Salhotra,  E.  E.  Adams,  and  D.  R.  F. 


Harleman. 

Water  Resources  Research  WRERAQ,  Vol.  23, 

No.  9,  p  1769-1774,  September  1987.  2  fig,  5  tab,  11 

ref. 

Descriptors:  'Evaporation,  'Saline  water,  'Saline 
lakes,  'Lake  evaporation,  'Model  studies,  Evapo- 
ration rate,  Vapor  pressure,  Surface  water,  Surface 
water  temperature,  Mathematical  models,  Mathe- 
matical equations,  Dead  Sea,  Evaporation  pans, 
Mediterranean  Sea,  Salinity. 

Evaporation  from  a  saline  body  is  less  than  that 
from  a  freshwater  body  because  of  two  factors:  a 
decrease  in  saturation  vapor  pressure  and  a  partial- 
ly compensating  increase  in  water  surface  tempera- 
ture. These  factors  are  quantified  by  analyzing 
field  data  for  eight  evaporation  pans  containing 
solutions  with  different  salinities  and  ionic  compo- 
sitions A  large  saline  lake  (Dead  Sea)  is  also  ana- 
lyzed using  a  one-dimensional  numerical  model 
with  coupled  heat,  salt,  water,  and  mechanical 
energy  balances.  Further,  the  use  of  experiments 
involving  evaporation  pans,  to  study  the  effect  of 
salinity  on  lake  evaporation,  is  discussed  in  light  of 
the  fact  that  the  two  water  bodies  have  different 
wind  speed  functions  and  hence  different  tempera- 
ture feedback  effects.  Finally,  data  on  the  direct 
measurement  of  the  saturation  vapor  pressure  from 
mixtures  of  Mediterranean  and  Dead  Sea  waters 
are  presented  and  compared  with  results  from  the 
analyses  of  the  evaporation  pan  data.  (Author's 
abstract) 
W88-01917 


ENTROPY  BALANCE  IN  LAKE  BIWA, 

Osaka  Univ.  (Japan).  Dept.  of  Physics. 

For  primary  bibliographic  entry  see  Field  2H. 

W88-01979 


USING  CROP  YIELD  AND  EVAPOTRANSPIR- 
ATION RELATIONS  FOR  REGIONAL  WATER 
REQUIREMENT  ESTIMATION, 

Florida  Univ.,  Gainesville.  Dept.  of  Agricultural 

Engineering. 

S.  F.  Shih. 

Water  Resources  Bulletin  WARBAQ,  Vol.  23,  No. 

3,  p  435-442,  June  1987.  2  fig,  5  tab,  23  ref. 

Descriptors:  'Model  studies,  'Biomass,  'Evapo- 
transpiration, 'Food  crops,  'Water  demand, 
'Water  use,  'Crop  yield,  Prediction,  Planning,  Ag- 
riculture, Water  resources. 

Values  of  dry  biomass  of  corn,  sugarcane,  sor- 
ghum, rice,  taro,  millet,  cotton,  cowpeas,  soybeans, 
and  velvet  beans  as  related  to  the  evapotranspira- 
tion (ET)  were  studied.  The  linear  regression 
model  was  sufficiently  accurate  to  establish  the 
crop  dry  biomass  and  ET  relations.  A  water-use 
efficiency  index  (WUE),  which  is  defined  as  the 
additional  crop  dry  biomass  per  unit  ET,  is  used  in 
this  study.  The  WUE  were  grouped  into  high, 
medium,  and  low  categories.  The  WUE  varied 
from  greater  than  35  kg/ha/mm  for  the  high  cate- 
gory, between  15  and  35  kg/ha/mm  for  the 
medium  category,  and  less  than  15  kg/ha/mm  for 
the  low  category.  Application  of  the  established 
model  to  the  Everglades  Agricultural  Area,  Flori- 
da, showed  that  the  regional  ET  can  be  predicted 
from  the  known  regional  crop  yields.  The  crop 
yield  and  ET  relations  could  be  used  as  a  potential 
tool  to  improve  water  resources  planning  and  man- 
agement practices  for  crop  production.  (Author's 
abstract) 
W88-02382 


2E.  Streamflow  and  Runoff 


FEASIBILITY  OF  ASSIGNING  A  PROBABILI- 
TY TO  THE  PROBABLE  MAXIMUM  FLOOD. 

Interagency  Advisory  Committee  on  Water  Data, 
Reston,  VA.  Hydrology  Subcommittee. 
1986.  79  p,  2  fig,  74  ref,  4  append. 

Descriptors:  'Probable  maximum  precipitation, 
•Flood  forecasting,  'Probable  maximum  flood, 
'Data  interpretation,  'Precipitation,  Flooding, 
•Statistical  analysis,  Probabilistic  process,  Paleohy- 


drology,    Floods,    Bayesian   methods,    Flood   fre- 
quency. 

A  Work  Group  was  formed  in  mid- 1984  by  the 
Hydrology  Subcommittee  of  the  Interagency  Ad- 
visory Committee  on  Water  Data  to  investigate 
two  specific  questions:  Is  it  within  the  state  of  the 
art  to  calculate  the  probability  of  the  probable 
maximum  flood  (PMF)  within  definable  confi- 
dence or  error  bounds;  If  the  probability  of  the 
PMF  cannot  be  defined,  how  far  out  on  the  proba- 
bility scale  can  flood  probability  be  determined 
within  definable  confidence  or  error  bounds.  The 
Work  Group  conducted  a  survey  of  over  230 
papers  and  reports  from  both  technical  journals 
and  project  reports  of  engineering  studies  pertain- 
ing to  the  broad  topic  of  large  flood  events.  The 
statistical  literature  and  this  study  emphasize  the 
peak  discharge  of  floods,  however,  volume  and 
duration  estimates  are  sometimes  of  interest,  and 
the  same  considerations  that  prevent  assessment  of 
the  accuracy  of  peak  flow  frequency  estimates  also 
apply  to  volume  and  duration  estimates.  The  meth- 
ods found  in  the  literature  were  separated  into  five 
categories:  (1)  extrapolation  of  a  frequency  curve 
based  on  gaged  records;  (2)  regional  analyses;  (3) 
joint  probability  analyses;  (4)  paleohydrologic 
analyses;  and  (5)  Bayesian  analyses.  The  Work 
Group's  conclusions  about  defining  the  probability 
of  the  PMF  as  based  on  a  review  of  the  literature 
are  summarized  as  follows:  (1)  It  is  not  within  the 
state  of  the  art  to  calculate  the  probability  of  PMF- 
scale  floods  within  definable  confidence  or  error 
bounds;  (2)  There  is  no  definable  point  on  the 
probability  scale  at  which  it  becomes  impossible  to 
define  error  bounds  on  flood  magnitude  and  proba- 
bility estimates.  Rather,  an  analysis  displays  a  grad- 
ual transition  from  common  place  events,  whose 
estimation  errors  can  be  defined  by  statistical 
random-sampling  theory,  to  unprecedented  events, 
whose  errors  cannot  be  defined.  Many  profession- 
als believe  this  transition  begins  at  recurrence  in- 
tervals of  about  twice  the  record  length  and  is 
complete  by  recurrence  intervals  in  the  general 
area  of  about  1000  years.  The  Work  Group  finds 
on  reason  to  contradict  these  general  perceptions. 
(Lantz-PTT) 
W88-01612 


ST.  MARYS  RIVER,  MICHIGAN:  AN  ECOLOG- 
ICAL PROFILE, 

National  Wetlands  Research  Center,  Slidell,  LA. 
W.  G.  Duffy,  T.  R.  Batterson,  and  C.  D.  McNabb. 
Biological  Report  85(7.10),  Mary  1987.  138  p,  71 
fig,  57  tab,  220  ref. 

Descriptors:  'St.  Marys  River,  'Michigan,  'Ecolo- 
gy, Rivers,  Physical  properties,  Chemical  proper- 
ties, Ecosystems,  Food  chains. 

St.  Marys  River,  the  single  outlet  from  Lake  Supe- 
rior, flows  between  Michigan  and  Ontario  and  has 
formed  the  International  Border  between  the 
United  States  and  Canada  since  1783.  Although  the 
riverbed  and  a  major  rapids  system  have  been 
modified  to  accommodate  commercial  navigation 
and  for  hydroelectric  generation,  the  St.  Marys 
River  retains  more  of  its  biological  and  physico- 
chemical  integrity  than  any  other  Laurentian 
Great  Lakes  connecting  channel.  This  oligotrophy 
lake's  cold,  well-oxygenated  water  contributes  > 
90%  of  the  river's  annual  flow  and  has  a  major 
influence  on  the  evolution  of  its  biological  commu- 
nities. This  monograph  reviews  the  published  and 
unpublished  ecological  information  available  for 
the  St.  Marys  River.  The  authors  begin  by  review- 
ing the  geologic  history,  human  exploration,  and 
settlement  of  the  region,  then  proceed  to  a  descrip- 
tion of  the  physical  and  chemical  characteristics  of 
the  river.  The  third  chapter  describes  the  biologi- 
cal communities  presently  inhabiting  the  river.  A 
fourth  chapter  synthesizes  ecological  relationships 
within  the  river,  emphasizing  detrital  food  webs 
and  trophic  interactions.  In  the  final  chapter,  an- 
thropogenic influences  on  the  river  ecosystem  are 
reviewed  and  various  natural  resource  manage- 
ment strategies  suggested.  (Author's  abstract) 
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Field  2— WATER  CYCLE 


Group  2E — Streamflow  and  Runoff 

RESPONSE  TO  AN  EXOTIC  HABITAT  BV 
ARID  RIPARIAN  BREEDING  BIRDS  ALONG 
AN  ELEVATIONAL  GRADIENT, 

Arizona  State  Univ.,  Tempe.  Center  for  Environ- 
mental Studies. 
W.  C.  Hunter. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA.  22161  as  PB87-202032, 
A06  in  paper  copy.  91  p,  7  fig,  11  tab,  48  ref,  5 
append.  Purchase  Order  No.  5-PG-32- 16680. 

Descriptors:  'Riparian  waters,  *Riparian  land, 
•Arid  regions,  'Breeding  birds,  'Arizona,  *Gila 
River,  Species  diversity,  Riparian  vegetation, 
Trees,  Ecological  distribution,  Birds. 

Differences  in  bird  species  occurrence  in  salt  cedar 
(Tamarix  chinensis)  habitats  have  been  noted 
among  southwestern  rivers  in  previous  studies. 
Four  study  areas  were  established  along  the  Gila 
River  from  Yuma  to  Safford,  Arizona  to  further 
delineate  any  existing  trends  in  bird  use  of  salt 
cedar.  Salt  cedar,  cottonwood  (Popuolus  fremon- 
tii),  willow  (Salix  gooddingii),  and  honey  mesquite 
(Prosopis  glandulosa)  habitats  were  surveyed  to 
determine  bird-habitat  relationships  at  each  study 
area.  Total  numbers  of  species  and  individuals 
(with  only  10%  doves  considered)  were  similar  for 
all  salt  cedar  stands.  However,  species  composition 
differed  greatly  in  their  respective  numbers  at  each 
salt  cedar  stand.  Generally,  midsummer  breeding 
species  obligated  to  riparian  habitats  increased 
their  use  of  salt  cedar  from  west  to  east  (from  low 
to  high  elevation).  Conversely,  most  permanent 
resident  species  breeding  during  spring  and  early 
summer  decreased  their  use  of  salt  cedar  from  west 
to  east.  Bird  groups  most  clearly  demonstrating 
this  trend  were:  (1)  riparian  obligative,  migratory, 
midsummer  breeders  and  (2)  riparian  facultative, 
permanent  residents  from  desert  habitats.  (Author's 
abstract) 
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ESTIMATING  THE  UPPER  TAIL  OF  FLOOD 
FREQUENCY  DISTRIBUTIONS, 

Interstate    Commission    on    the    Potomac    River 

Basin,  Rockville,  MD. 

J.  A.  Smith. 

Water  Resources  Research  WRERAQ,  Vol.  23, 

No.  8,  p  1657-1666,  August  1987.  3  fig,  3  tab,  25 

ref,  append. 

Descriptors:  'Flood  frequency,  'Flood  recurrence 
interval,  'Seasonal  distribution,  'Annual  distribu- 
tion, 'Estimating  equations,  'Mathematical  studies, 
•Potomac,  Estimating,  Floods,  Flood  peak,  Model 
studies,  Potomac  River,  Mathematical  equations. 

Procedures  for  estimating  recurrence  intervals  of 
extreme  floods  are  developed.  The  estimation  pro- 
cedures proposed  differ  from  standard  procedures 
in  that  only  the  largest  10-20%  of  flood  peaks  are 
explicitly  used  to  estimate  flood  quantiles.  Quantile 
estimation  procedures  are  developed  for  both 
annual  peak  and  seasonal  flood  frequency  distribu- 
tions. The  underlying  model  of  flood  peaks  is  a 
marked  point  process  (T  sub  j  super  i,  Z  sub  j  super 
i),  where  T  sub  j  represents  time  of  occurrence  of 
the  jth  flood  during  year  i  and  the  mark  Z  sub  j 
super  i  represents  magnitude  of  the  flood  peak. 
Results  from  the  extreme  value  theory  are  used  to 
parameterize  the  upper  tail  of  flood  peak  distribu- 
tions. Quantile  estimation  procedures  are  applied  to 
the  92-year  record  of  flood  peaks  from  the  Poto- 
mac River.  Results  suggest  that  Potomac  flood 
peaks  are  bounded  above.  The  estimated  upper 
bound  is  only  20%  larger  than  the  flood  of  record. 
(Author's  abstract) 
W88-01697 


GENERALIZED  KINEMATIC  CATCHMENT 
MODEL, 

Newcastle  Univ.  (Australia).  Dept.  of  Civil  Engi- 
neering. 

W.  G.  Field,  and  B.  J.  Williams. 
Water  Resources  Research  WRERAQ,  Vol.  23, 
No.  8,  p   1693-1696,  August   1987.  2  fig,   10  ref. 

Descriptors:  'Catchment  areas,  'Channels,  'Kine- 
matic wave  theory,  'Rainfall-runoff  relationships, 
•Model  studies,  *Subcatchment  networks,  Mathe- 


matical studies,  Mathematical  equations,  Rainfall, 
Water  storage,  Mathematical  models,  Finite  differ- 
ence methods,  Flood  forecasting,  Hydraulic 
models. 

A  proposed  runoff  model  requires  the  division  of 
the  catchment  into  a  (branched)  network  of  sub- 
catchments  or  reservoirs.  Rainfall  on  these  ele- 
ments of  the  model  is  distributed  to  a  surface  or  a 
groundwater  storage  which,  in  turn,  at  differing 
rates,  provides  inflow  into  the  channel  network. 
The  flows  in  the  channels  are  simulated  by  a 
kinematic  wave  equation  which  is  solved  using  an 
implicit  finite  difference  scheme.  Typical  parame- 
ter estimates  for  catchments  of  varying  sizes  are 
presented.  The  model  is  considered  to  have  par- 
ticular potential  for  flood  forecasting  as  well  as 
being  a  useful  adjunct  to  design.  (Author's  ab- 
stract) 
W88-01702 


PALEODISCHARGE  OF  THE  LATE  PLEISTO- 
CENE BONNEVILLE  FLOOD,  SNAKE  RIVER, 
IDAHO,  COMPUTED  FROM  NEW  EVIDENCE, 

Geological  Survey,  Denver,  CO. 

R.  D.  Jarrett,  and  H.  E.  Malde. 

Geological  Society  of  America  Bulletin  BUGMA, 

Vol.  99,  No.  1,  p  127-134,  July  1987.  7  fig,  1  tab,  27 

ref. 

Descriptors:  *Paleohydrology,  'Historic  floods, 
•Data  interpretation,  'Computer  models,  'Lake 
Bonneville,  'Snake  River,  'Idaho,  Erosion,  Flood 
peak,  Floods,  Mannings  equation,  Hydraulic 
models,  Model  studies. 

The  Bonneville  Flood  resulted  from  catastrophic 
outflow  from  Pleistocene  Lake  Bonneville  about 
15,000  yr  ago,  when  the  lake  overtopped  its  rim  at 
Red  Rock  Pass  in  southeastern  Idaho  and  dis- 
charged a  vast  volume  of  water  down  the  Snake 
River.  Revised  estimates  of  the  paleodischarge, 
volume,  and  duration  of  the  Bonneville  Flood  are, 
based  on  new  evidence  of  its  height  and  on  current 
understanding  of  the  amount  of  lowering  of  Lake 
Bonneville.  Evidence  for  the  revised  height  of  the 
flood  is  derived  from  the  altitude  of  erosional 
features  and  flood  deposits  at  the  head  of  a  con- 
stricted reach  of  the  Snake  River  Canyon  at  the 
mouth  of  Sinker  Creek,  and  from  the  altitudes  of 
flood  deposits  at  several  places  about  53  km  up- 
stream. Using  the  step-backwater  method,  it  is 
estimated  that  peak  discharge  for  the  Bonneville 
Flood  through  the  constricted  reach  was  from 
793,000  to  1,020  000  cu  m/s  and  most  likely  was 
935,000  cu  m/s.  This  discharge  is  2.2  times  the 
discharge  previously  reported  and  is  the  second 
largest  flood  known  to  have  occurred  in  the  world. 
At  this  rate  of  discharge,  the  shear  stress  for  the 
flood  would  have  been  2,500  N/sq  m,  and  the  unit 
stream  power  would  have  been  75,000  N/m/s,  as 
compared  with  values  of  6  to  10  N/sq  m  and  12  N/ 
m/s  for  recent  floods  on  the  Mississippi  and  the 
Amazon.  Other  recent  studies  of  the  history  of 
Lake  Bonneville  show  that  the  volume  of  water 
released  was  4,700  cu  km,  or  about  3  times  greater 
than  the  volume  previously  inferred.  Although  this 
volume  indicates  a  flood  duration  of  8  weeks  at 
constant  peak  discharge,  an  accurate  estimate  of 
the  duration  would  require  dam-break  modeling  at 
Red  Rock  Pass.  From  a  dam-break  model,  flood 
hydrographs  at  Red  Rock  Pass  and  the  hydraulics 
of  the  flood  wave  along  the  Snake  River  could  be 
computed.  (Author's  abstract) 
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TRANSFORMATION  OF  LAKE  ZOOPLANK- 
TON  IN  RIVERS, 

Akademiya  Nauk  SSSR,  Leningrad.  Zoologiches- 

kii  Inst. 

For  primary  bibliographic  entry  see  Field  2H. 
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TWO  SIMPLE  MODELS  FOR  ESTIMATING 
DAILY  MEAN  WATER  TEMPERATURES  AND 
DIEL  VARIATIONS  IN  A  DANISH  LOW  GRA- 
DIENT STREAM, 

Miljoestyrelsen,  Silkeborg  (Denmark).  Freshwater 

Lab. 

For  primary  bibliographic  entry  see  Field  2H. 


W88-01830 


ARE  SNAILS  IMPORTANT  COMPETITORS  IN 
STREAM  ECOSYSTEMS, 

Utah  State  Univ.,  Logan.  Dept.  of  Fisheries  and 

Wildlife. 

For  primary  bibliographic  entry  see  Field  2H. 
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SUBTIDAL  VOLUME  EXCHANGE  THROUGH 
THE  CHESAPEAKE  AND  DELAWARE  CANAL, 

Delaware  Univ.,  Newark.  Coll.  of  Marine  Studies. 
For  primary  bibliographic  entry  see  Field  2L. 
W88-01858 


BIOLOGY  OF  STREAMS  AS  PART  OF  AMA- 
ZONIAN FOREST  ECOLOGY, 

Instituto    Nacional    de    Pesquisas    da    Amazonia, 

Manaus  (Brazil). 

I.  Walker. 

Experientia  EXPEAM,  Vol.  43,  No.  3,  p  279-287, 

March  15,  1987.  3  fig,  4  tab,  33  ref. 

Descriptors:  'Amazon  River  basin,  'Streams, 
'Ecosystems,  'Forests,  Nutrients,  Litter,  Aquatic 
animals,  Food  chains,  Invertebrates,  Acidic  waters, 
Humic  matter. 

Data  on  long  term  research  on  the  ecology  of 
Central  Amazonian  forest  streams  reveal  the  fol- 
lowing basic  features:  (1)  the  essential  input  of 
nutrients  into  these  waters  consists  of  forest  litter 
and  of  the  fungi  that  decompose  this  litter.  Conse- 
quently, the  bulk  of  the  fauna  is  concentrated  in 
accumulations  of  submerged  litter;  (2)  nutrients 
released  by  the  decomposition  of  this  litter  do  not 
appear  in  solution  in  the  stream  water,  but  are  tied 
up  throughout  in  the  food  web  of  the  aquatic 
fauna;  (3)  this  food  web  is  relatively  robust  due  to 
the  absence  of  food  specialists  in  the  major  chan- 
nels of  energy  transfer.  One  of  the  staple  foods  for 
invertebrate  predators  consists  of  chironomid 
larvae;  (4)  the  degree  of  acidity  and/or  the  content 
of  dissolved  humic  substances  (more  or  less  black 
water)  has  a  marked  effect  on  the  density  and  to  a 
lesser  extent  on  the  species  diversity  of  the  inverte- 
brate fauna,  black  waters  being  richer  in  both;  and 
(5)  the  annual  inundations  of  the  forest  in  the 
middle  and  lower  courses  of  the  smaller  rivers  lead 
to  drastic  periodic  changes  of  animal  densities,  and 
in  some  cases  to  annual  periodicity  of  breeding,  as 
exemplified  by  a  three-year  study  of  shrimp  popu- 
lations in  the  river  'Tarumazinho'.  (Lantz-PTT) 
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STABILIZED  AERATION  ON  CHUTES, 

For  primary  bibliographic  entry  see  Field  8B. 
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TURBULENCE  INTENSITY  IN  TRANSITION 
SECTIONS  OF  POOLS  IN  TRAPEZOIDAL 
CANALS, 

For  primary  bibliographic  entry  see  Field  8B. 
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PREDICTION  OF  WIND  WAVE  CHARACTER- 
ISTICS IN  LARGE  CANALS, 

For  primary  bibliographic  entry  see  Field  8B. 
W88-01910 


STOCHASTIC  MODEL  FOR  THE  LONG-TERM 
TRANSPORT  OF  STORED  SEDIMENT  IN  A 
RIVER  CHANNEL, 

Western  Washington  Univ.,  Bellingham.  Dept.  of 

Geology. 

For  primary  bibliographic  entry  see  Field  2J. 
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USE  OF  CURRENT  METERS  FOR  CONTINU- 
OUS MEASUREMENT  OF  FLOWS  IN  LARGE 
RIVERS, 

National  Oceanic  and  Atmospheric  Administra- 
tion, Ann  Arbor,  MI.  Great  Lakes  Environmental 
Research  Lab. 


J.  A.  Derecki,  and  F.  H.  Quinn. 

Water  Resources  Research  WRERAQ,  Vol.  23, 

No.  9,  p  1751-1756,  September  1987.  12  fig,  5  ref. 

Descriptors:  *River  flow,  'Current  meters,  'Con- 
tinuous flow  measurement,  'Flow  measurement, 
•St.  Clair  River,  'Detroit  River,  'Measuring  in- 
struments, 'Current  meters,  'Ice  cover,  Ice,  Ice 
jams,  Great  Lakes,  Continuous  flow,  Electromag- 
netic current  meters,  Acoustic  Doppler  current 
profiler,  Simulation,  Velocity  distribution,  Water 
currents. 

Flows  in  the  unregulated  Great  Lakes  connecting 
channels,  the  St.  Clair  and  Detroit  Rivers,  are 
normally  determined  using  mathematical  flow 
models  with  calibration  based  on  periodic  dis- 
charge measurements  taken  during  the  open-water 
seasons.  Consequently,  the  calculated  flows  nor- 
mally exhibit  good  accuracy  during  ice-free 
period,  but  may  contain  large  errors  during  winter 
months  with  extensive  ice  cover.  The  St.  Clair 
River  is  particularly  prone  to  large  ice  jams  be- 
cause of  practically  unlimited  ice  flow  supply  pro- 
vided by  Lake  Huron  and  an  extensive  river  delta 
that  retards  the  passage  of  these  ice  flows.  The 
experimental  results  of  continuous  flow  measure- 
ments using  electromagnetic  (EM)  current  meters 
and  an  acoustic  Doppler  current  profiler  (ADCP) 
meter  are  described  for  the  1983-1985  period.  A 
record  ice  jam  in  the  St.  Clair  River  occurred  in 
April  1984  and  provided  an  excellent  opportunity 
for  testing  the  current  meter  program.  Verification 
of  current  meter  results  was  provided  by  flows 
transferred  from  the  Detroit  River,  which  was  ice- 
free  and  permitted  accurate  flow  simulation.  The 
current  meter  flow  measurement  program  illustrat- 
ed high  consistency  of  exponential  (logarithmic) 
vertical  distribution  of  velocities.  Results  indicate 
that  accurate  estimates  of  mean  river  flows  can  be 
obtained  with  a  single  well-placed  current  meter. 
However,  the  EM  current  meters  are  direct  con- 
tact single-point  sensors  that  are  affected  by  frazil 
ice  during  winter  of  the  year.  The  ADCP  meter  is 
a  remote  sensor  of  velocities  in  the  overhead  water 
column  and  is  not  affected  by  the  frazil  ice  and 
weed  problems.  (Author's  abstract) 
W88-01914 


MATHEMATICAL  MODEL  FOR  UNSTEADY 
SUPERCRITICAL  FLOW  ON  A  MOBILE 
SANDY  BED, 

Universidad     Nacional     Autonoma    de     Mexico, 

Mexico  City.  Inst,  de  Ingenieria. 

J.  Aparicio,  and  M.  Berezowsky. 

Hydrological  Sciences  Journal  HSJODN,  Vol.  32, 

No.  3,  313-327,  September  1987.   10  fig,   11  ref, 

append. 

Descriptors:  'Mathematical  models,  'Supercritical 
flow,  'Sediment  transport,  'River  beds,  Flow  pro- 
files, River  flow,  Simulation  analysis,  Flow  veloci- 
ty, Mathematical  studies,  Model  studies. 

Supercritical  flow  with  sediment  transport  is  a 
common  phenomenon  in  steep  rivers.  This  kind  of 
flow  presents  features  not  present  in  rivers  flowing 
in  subcritical  conditions.  The  development  of  a 
mathematical  model  to  simulate  supercritical  flow 
with  sediment  transport  in  sandy  rivers  is  de- 
scribed. Due  to  the  complexity  of  unsteady  super- 
critical flow,  it  is  necessary  to  make  some  assump- 
tions to  describe  its  physical  behavior  without  un- 
reasonable mathematical  difficulties.  The  following 
are  adopted:  (1)  the  flow  is  mainly  one-dimension- 
al; (2)  the  height  of  roll  and  cross  waves  can  be 
added  to  the  computed  depths  for  design  purposes; 
(3)  vertical  accelerations  are  negligible;  (4)  resist- 
ance to  flow  effects  due  to  bed  and  wall  roughness 
can  be  computed  with  steady  flow  formulae;  (5) 
the  Froude  number  at  every  cross  section  remains 
always  greater  than  unity;  and  (6)  wash  load  has  a 
negligible  effect  on  bottom  channel  variations  as 
compared  to  bed  load.  The  model  is  based  on  a 
numerical  scheme  for  the  integral  version  of  the 
full  governing  equations  and  takes  into  account 
bottom  configurations.  (Lantz-PTT) 
W88-01963 


ANNUAL    LOW     FLOWS     GENERATED     BY 
MIXED  PROCESSES, 


Florida  Univ.,  Gainesville.   Dept.  of  Geography. 
P.  R.  Waylen,  and  M.  K.  Woo. 
Hydrological  Sciences  Journal  HSJODN,  Vol.  32, 
No.  3,  371-383,  September  1987.  9  fig,  1  tab,  10  ref. 

Descriptors:  'River  flow,  'Low  flows,  'Mathe- 
matical studies,  'Annual  runoff,  Ontario,  Hydro- 
logic  properties,  Seasonal  variation,  Gumbel  distri- 
bution. 

In  areas  where  the  annual  low  flow  series  is  gener- 
ated by  more  than  one  distinct  hydrological  proc- 
ess, a  compounded  Gumbel  distribution  can  pro- 
vide a  satisfactory  fit  to  the  empirical  data.  The 
annual  low  flows  of  rivers  in  Northern  Ontario  are 
the  result  of  storage  depletion  following  either 
long  periods  of  below  freezing  temperatures  at  the 
end  of  winter  or  early  spring  (spring  low  flows),  or 
high  evaporation  in  late  summer  and  early  fall  (fall 
low  flows).  Use  of  the  compounded  Gumbel  distri- 
bution adequately  represents  the  return  periods  of 
low  flows  for  the  rivers  studied.  Parameters  esti- 
mated for  the  distribution  show  noticeable  spatial 
trends  both  in  terms  of  the  seasonal  mean  and  the 
standard  deviation  of  the  low  flows.  (Author's 
abstract) 
W88-01967 


SHORT-RANGE  RUNOFF  FORECASTING 
FOR  THE  RIVER  RHINE  AT  RHEINFELDEN: 
EXPERIENCES   AND  PRESENT  PROBLEMS, 

Eidgenoessische  Technische  Hochschule,   Zurich 
(Switzerland).  Geographisches  Inst. 
H.  Lang,  H.  Jensen,  and  D.  Grebner. 
Hydrological  Sciences  Journal  HSJODN,  Vol.  32, 
No.   3,  p  385-397,  September   1987.  6  fig,  8  ref. 

Descriptors:  'Runoff,  'Forecasting,  'Rhine  River, 
Mathematical  studies,  Rainfall-runoff  relationships, 
Hydrologic  models,  Quantitative  analysis,  Flood 
forecasting,  Snow  melt,  Hydrologic  budget. 

The  discharge  of  the  Rhine  upstream  of  Basel  has 
been  subject  to  forecasting  at  the  Swiss  Federal 
Institute  of  Technology,  Zurich,  for  more  than  20 
years.  The  present  state  of  the  operational  handling 
of  the  real-time  short-range  forecasting  is  outlined, 
together  with  a  description  of  the  model  structure 
and  of  the  underlying  networks.  The  problems  of 
spatial  and  temporal  variation  of  precipitation  need 
particular  consideration.  The  complexity  of  the 
river  basin  is  reflected  in  the  pure  basin  model.  An 
important  part  of  the  model  deals  with  purely 
hydrological  problems,  i.e.  the  transfer  from  rain- 
fall or  melt  rates  to  runoff.  But  even  if  this  is  well 
done  and  under  all  possible  conditions  of  the  sea- 
sons, there  are  further  problems  to  be  dealt  with  in 
operational  real-time  forecasting.  The  model  must, 
for  instance,  be  compatible  with  and  organized 
according  to  the  observational  networks  and  the 
real-time  data  collection  systems;  artificial  storage 
and  release  control  measures  should  also  be  taken 
into  account.  In  the  case  discussed  here,  a  success- 
ful forecast  of  a  flood  event  for  more  than  6  to  12  h 
ahead  requires,  moreover,  reliable  forecasts  of  rain- 
fall and  melt  rates  with  adequate  resolution  in 
space  and  time.  Because  of  the  short  response  times 
and  in  order  to  meet  the  requirements  of  a  lead 
time  of  three  days,  quantitative  forecasts  of  pre- 
cipitation and  temperature  are  employed,  including 
their  variation  in  time  and  their  distribution  within 
the  river  basin.  (Lantz-PTT) 
W88-01968 


MICROBIAL    POLLUTION    OF    THE    BLUE 
AND  WHITE  NILES  AT  KHARTOUM, 

Khartoum  Univ.  (Sudan).  Faculty  of  Agriculture. 
For  primary  bibliographic  entry  see  Field  5A. 
W88-02023 


EVALUATION  OF  THE  FLUID  DYNAMIC 
PROPERTIES  OF  MUD  FLOWS  ON  MOUNT 
ST  HELENS, 

Montana   State   Univ.,   Bozeman.    Dept.   of  Civil 
Engineering  and  Engineering  Mechanics. 
For  primary  bibliographic  entry  see  Field  2J. 
W88-02270 


WATER  CYCLE— Field  2 
Streamflow  and  Runoff — Group  2E 

VERTICAL,  HORIZONTAL,  AND  DIEL  DIS- 
TRIBUTION OF  INVERTEBRATE  DRIFT  IN 
THE  LOWER  MISSISSIPPI  RIVER, 

Army  Engineer  Waterways  Experiment  Station, 

Vicksburg,  MS.  Environmental  Lab. 

For  primary  bibliographic  entry  see  Field  2H. 

W88-02278 


TWO-EQUATION    MODEL    FOR    CONTAMI- 
NANT DISPERSION  IN  NATURAL  STREAMS, 

Cambridge    Univ.    (England).    Dept.    of  Applied 

Mathematics  and  Theoretical  Physics. 

For  primary  bibliographic  entry  see  Field  5B. 

W88-02328 


EFFECT  OF  HYDROLOGICAL  FACTORS  ON 
TRACE  METAL  CONTAMINATION  IN  THE 
RIVER  TAWE,  SOUTH  WALES, 

University  Coll.  of  Swansea  (Wales).  Dept.  of  Ge- 
ography. 

For  primary  bibliographic  entry  see  Field  5B. 
W88-02334 


PCB     POLLUTION     BEHAVIOUR     IN     THE 
RIVER  SEINE, 

Paris-6  Univ.  (France).  Inst.  d'Hydrologie  et  de 

Climatologie. 

For  primary  bibliographic  entry  see  Field  5B. 

W88-02341 


NEW  STUDIES  OF  URBAN  FLOOD  FRE- 
QUENCY IN  THE  SOUTHEASTERN  UNITED 
STATES, 

Geological  Survey,  Atlanta,  GA.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  4C. 

W88-02352 


SIMULATION  OF  FLOOD  HYDROGRAPHS 
FOR  GEORGIA  STREAMS, 

Geological  Survey,  Doraville,  GA.  Water  Re- 
sources Div. 

E.  J.  Inman,  and  J.  T.  Armbruster. 
Transportation  Research  Record  TRREDM,  No. 
1073,  p  15-23,  1986.  6  fig,  4  tab,  9  ref. 

Descriptors:  'Flood  hydrographs,  'Discharge  hy- 
drographs,  'Georgia,  'Design  flow,  'Design 
floods,  'Flow  rates,  'Streams,  Simulation,  Equa- 
tions, Regression  analysis,  Drainage  systems, 
Model  studies. 

Flood  hydrographs  are  needed  for  the  design  of 
many  highway  drainage  structures  and  embank- 
ments. A  method  for  simulating  these  flood  hydro- 
graphs  at  urban  and  rural  ungauged  sites  in  Geor- 
gia is  presented.  The  O'Donnell  method  was  used 
to  compute  unit  hydrographs  from  355  flood 
events  from  80  station.  These  average  unit  hydro- 
graphs  were  transformed  to  unit  hydrographs 
having  durations  of  one-fourth,  one-third,  one-half, 
and  three-fourths  lag  time  and  then  reduced  to 
dimensionless  terms  by  dividing  the  time  by  lag 
time  and  the  discharge  by  peak  discharge.  Hydro- 
graphs  were  simulated  for  these  355  flood  events 
and  their  widths  were  compared  with  the  widths 
of  the  observed  hydrographs  at  50  and  75  percent 
of  peak  flow.  The  dimensionless  hydrograph  based 
on  one-half  lag-time  duration  provided  the  best  fit 
of  the  observed  data.  Multiple-regression  analysis 
was  used  to  define  relations  between  lag  time  and 
certain  physical  basin  characteristics,  of  which 
drainage  area  and  slope  were  significant  for  the 
rural  equations,  with  impervious  area  being  added 
for  the  Atlanta  urban  equation.  A  hydrograph  can 
be  simulated  from  the  dimensionless  hydrograph, 
peak  discharge  of  a  specific  recurrence  interval, 
and  lag  time  obtained  from  regression  equations 
for  any  site  of  less  than  500/sq  mi,  the  U.  S. 
Geological  Survey  computer  model  CONROUT 
can  be  used.  CONROUT  produces  a  simulated 
outflow  discharge  hydrograph  with  a  peak  dis- 
charge of  a  specific  recurrence  interval.  The  diffu- 
sion analogy  routing  method  with  single  lineariza- 
tion was  used  in  this  study.  (Author's  abstract) 
W88-02353 


Field  2— WATER  CYCLE 


Group  2E — Streamflow  and  Runoff 

EFFECT  OF  MAIN-CHANNEL  ORIENTATION 
ON  FLOOD  PEAKS  FOR  STREAMS  IN  OHIO, 

Ohio  Dept.  of  Transportation,  Columbus. 

J.  O.  Hurd. 

Transportation  Research  Record  TRREDM,  No 

1073,  p  24-27,  1986.  4  fig,  22  ref. 

Descriptors:  'Floods,  'Flood  peak,  'Streams, 
'Channels,  'Drainage  basins,  'Ohio,  'Rainfall- 
runoff  relationships,  'Geomorphology,  Storm 
runoff,  Runoff,  Equations,  Regression  analysis. 

Flood  data  from  205  unregulated  rural  drainage 
basins  ranging  in  size  from  0.012  to  5,993/sq  mi 
were  analyzed  to  determine  whether  main-channel 
orientation  had  any  effect  on  flood  peaks.  No 
significant  effect  on  flood  peaks  was  found  for 
unregulated  rural  streams  in  Ohio  except  for  steep 
basins  (main-channel  slope  >  approximately  1  per- 
cent) that  flow  in  nearly  the  same  direction  as  the 
prevailing  storm  movement  (  <20-degree  devi- 
ation). These  basins  in  general  produce  higher 
flood  peaks  than  those  predicted  by  the  U.S.  Geo- 
logical Survey  regional  regression  equations  for 
Ohio.  (Author's  abstract) 
W88-02354 


EVALUATION  OF  ALTERNATIVE  HYDRO- 
GRAPH  METHODS  FOR  HYDRAULIC 
DESIGN, 

GKY  and  Associates,  Inc.,  Springfield,  VA. 
For  primary  bibliographic  entry  see  Field  7C. 
W88-02355 


CHARACTERIZATION  AND  DETERMINA- 
TION OF  LIPOPHILIC  HYDROCARBONS  IN 
THE  CHAO  PHRAYA,  BANG  PAKONG  AND 
THA-CHIN  RIVERS  AND  THE  UPPER  GULF 
OF  THAILAND, 

Tokyo  Univ.  of  Science  (Japan).  Faculty  of  Phar- 
maceutical Sciences. 

For  primary  bibliographic  entry  see  Field  5B. 
W88-02362 


HYDROLOGIC  SIMULATION  OF  THE  BRAN- 
DYWTNE  BASIN, 

National  Chunghsing  Univ.,  Taichung  (Taiwan). 

Graduate  Inst,  of  Urban  Planning. 

S.-L.  Huang,  and  J.  D.  Keenan. 

Water  Resources  Bulletin  WARBAQ,  Vol.  23,  No 

3,  p  403^21,  June   1987.    10  fig,   3  tab,  23  ref. 

Descriptors:  'Model  studies,  'Hydrology,  'Simu- 
lation, 'Brandywine  Basin,  Watersheds,  Spatial 
variation,  Rainfall,  Land  use,  Planning,  Policy 
making. 

A  deterministic  hydrologic  model,  encompassing 
the  hydrologic  regime  and  all  water  uses,  is  devel- 
oped by  integrating  empirical  hydrologic  relation- 
ships. The  Brandywine  Basin,  located  in  southeast- 
ern Pennsylvania  and  northern  Delaware,  is  used 
as  an  example  to  demonstrate  this  modeling  effort. 
The  basin  is  divided  into  19  subwatersheds  to 
account  for  the  spatial  variation  of  resource  char- 
acteristics. The  output  of  the  model  is  the  response 
of  the  hydrologic  system  to  various  inputs  such  as 
precipitation,  land  use  characteristics  and  policy 
decisions.  This  modeling  effort  is  applicable  to 
watersheds  similar  to  the  Brandywine  Basin  in  size, 
and  once  the  model  is  developed  and  validated, 
can  be  applied  continuously  in  the  management 
and  planning  of  water  resources  such  as  predicting 
the  hydrologic  effects  of  proposed  projects  and 
simulating  hydrologic  information.  (Author's  ab- 
stract) 
W88-02380 


GENERALIZED  WATERSHED  LOADING 
FUNCTIONS  FOR  STREAM  FLOW  NUTRI- 
ENTS, 

New  York  State  Coll.  of  Agriculture  and  Life 
Sciences,  Ithaca.  Dept.  of  Agricultural  Engineer- 
ing. 

For  primary  bibliographic  entry  see  Field  5B. 
W88-02386 


DESIGN  OF  DUAL-PURPOSE  DETENTION 
SYSTEMS  USING  DYNAMIC  PROGRAM- 
MING, 

Kentucky  Univ.,  Lexington.  Dept.  of  Civil  Engi- 
neering. 

For  primary  bibliographic  entry  see  Field  4A. 
W88-02413 


DIMENSIONLESS  SOLUTION  OF  LAG  TIME 
FOR  DIVERGING  SURFACE, 

Technical   Univ.  of  Istanbul  (Turkey).  Dept.  of 

Civil  Engineering. 

For  primary  bibliographic  entry  see  Field  2A. 

W88-02442 


2F.  Groundwater 


DISCUSSION    OF    GROUNDWATER    MONI- 
TORING, 

Environmental  Data,  Inc.,  Grand  Rapids,  MI. 
For  primary  bibliographic  entry  see  Field  7A. 
W88-01518 


LAND    DISPOSAL    EFFECTS    ON    GROUND- 
WATER, 

Michigan  Dept.  of  Public  Health,  Lansing.  Bureau 

of  Environmental  Occupational  Health. 

For  primary  bibliographic  entry  see  Field  5C. 

W88-01519 


MINE  WATER. 

International  Mine  Water  Association. 

For  primary  bibliographic  entry  see  Field  4B. 

W88-01554 


EFFECT  OF  GROUNDWATER  RE-ESTAB- 
LISHMENT ON  THE  SETTLEMENT  OF 
OPENCAST  MINE  BACKFILLS  IN  THE 
UNITED  KINGDOM, 

Nottingham  Univ.  (England).  Dept.  of  Mining  En- 
gineering. 

For  primary  bibliographic  entry  see  Field  4B. 
W88-01571 


ASSESSING  IMPACT  OF  SURFACE  MTNING 
ON  RECHARGE, 

New  Mexico  Bureau  of  Mines  and  Mineral  Re- 
sources, Socorro. 

For  primary  bibliographic  entry  see  Field  4C. 
W88-01573 


REBUILDING   OF  ORIGINAL   WATER   BAL- 
ANCE IN  KARSTIC  RESERVOIRS, 

Central  Inst,  for  Mining  Development,  Budapest 

(Hungary). 

For  primary  bibliographic  entry  see  Field  4B. 

W88-01574 


GEOPHYSICAL  PROSPECTING  FOR  MINED 
AREAS  IDENTIFICATION.  'SAN  JOSE'  MINE 
CASE  HISTORY  (CACERES  -  SPAIN), 

Compania    General    de    Sondeos    S.A.,    Madrid 

(Spain). 

For  primary  bibliographic  entry  see  Field  4B. 

W88-01582 


PROBLEMS   OF   MUD   SOLID   INTRUSIONS 
INTO  MINING  PITS, 

Institute     of    Geology     and     Exploration,     Xian 

(China). 

For   primary   bibliographic   entry   see   Field    8D. 

W88-01584 


HOT  WATER  SEEPAGE  INTO  SHALLOW 
COAL  MINES  OF  MANUGURU  COALBELT, 
GODAVARI  VALLEY  COALFIELD  ANDHRA 
PRADESH,  INDIA, 

Singareni  Collieries  Co.  Ltd.,  Kothagudem  (India). 
M.  K.  Krishna,  G  Mattaiah,  and  A. 
Venkatappaiah. 

IN:  Mine  Water,  Proceedings  of  the  Second  Inter- 
national Congress.  Volume  2,  September  1985.  p 


979-989,  4  fig,  2  tab,  7  ref. 

Descriptors:  'Seepage,  'Thermal  water,  'Coal 
mines,  'Groundwater  movement,  'Groundwater 
management,  'Geohydrology,  'Mine  drainage, 
•India,  Igneous  rocks,  Water  temperature, 
Aquifers. 

Occurrence  of  hot  water  in  shallow  coal  mines  of 
Permian  age  in  the  Manuguru  coalbelt,  without 
apparent  igneous  activity,  occurs  in  India.  A 
number  of  hot  and  cold  springs  are  located  in  and 
around  this  coalbelt  in  fault  zones.  This  anomalous 
thermal  gradient  is  possibly  due  to  the  spatial  redis- 
tribution of  heat  by  convection  in  groundwater 
flowing  through  high  permeability  conduits  in  the 
basement  rocks  extending  into  the  overlying  lower 
Gondwana  sediments.  It  is  estimated  that  the  ther- 
mal reservoir  temperature  is  around  150C.  It  is 
likely  that  the  thermal  waters  emerge  onto  the 
surface  after  the  circulation  of  meteoric  water, 
mainly  through  Archaean  gneisses  which  are  the 
basement  rocks,  up  to  depths  of  about  5  km.  The 
waters  both  in  the  shallow  and  deep  aquifer  sys- 
tems have  a  high  fluoride  and  silica  content.  De- 
tailed geophysical  surveys  and  geohydrological 
testing  in  specially  designed  structures  are  expect- 
ed to  help  in  a  better  understanding  of  the  geome- 
try and  structural  configuration  of  the  hot  water 
aquifer  system  and  in  planning  the  dewatering 
operations.  Hot  water  pumped  out  in  this  process 
may  be  utilized  for  thermal  power  generation  and 
irrigation.  (See  also  W88-01554)  (Lantz-PTT) 
W88-01585 


HYDROGEOLOGICAL  INVESTIGATIONS  IN 
MINING  (WITH  REFERENCE  TO  USSR  EXPE- 
RIENCE), 

Leningrad  Mining  Inst.  (USSR). 

For  primary  bibliographic  entry  see  Field  4B. 
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ISSUES  OF  AQUIFER  LEAKAGE  IN  IN-SITU 
URANIUM  MINING, 

Canonie  Engineers,  Inc.,  Denver,  CO. 
R.  S.  Popielak,  and  J.  Siegel. 
IN:  Mine  Water,  Proceedings  of  the  Second  Inter- 
national Congress.  Volume  2,  September  1985.  p 
1003-1014,  6  fig. 

Descriptors:  'Aquifers,  'Mine  drainage,  'Ground- 
water movement,  'Uranium  mines,  Geohydrology, 
Permeability,  Leakage,  Aquifers,  Simulation  analy- 


Regulatory  agencies  require  operators  of  uranium 
in-situ  solution  mines  to  demonstrate  that  there  is 
adequate  hydraulic  confinement  of  the  ore  zone 
aquifer  by  upper  and  lower  strata  of  low  perme- 
ability. The  purpose  of  the  regulation  is  to  prevent 
the  migration  of  potentially  hazardous  solutions 
out  of  the  ore  zone  aquifer  or  to  assure  its  subse- 
quent return  should  it  penetrate  the  confinement. 
In  most  cases,  the  ore  zone  is  not  totally  confined. 
There  is  some  leakage  or  hydraulic  communication 
between  the  ore  zone  aquifer  and  its  confining 
beds.  The  potential  for  leakage  does  not  necessari- 
ly mean  that  mining  is  environmentally  hazardous. 
Generally,  leakage  tends  to  lower  the  intensity  of 
the  pressure  field  between  injection  wells  and  the 
production  well,  causing  solution  travel  distances 
and  times  to  be  greater.  However,  natural  features 
of  the  production  aquifer  usually  alleviate  this  situ- 
ation. These  features  include  the  limited  vertical 
extent  of  the  ore  zone  within  the  production  aqui- 
fer and  stratification  of  the  production  aquifer.  The 
impact  of  leakage  can  further  be  reduced  by  the 
design  of  the  operational  features  such  as  well 
spacing,  pumping  and  injection  rates,  and  partial 
screening  of  wells.  The  simulated  effect  of  leakage 
on  a  hypothetical  in-situ  leach  operation  with  three 
different  magnitudes  of  confinement  leakage  is 
demonstrated.  A  fourth  case  examines  the  effects 
of  stratification  of  the  ore  zone  aquifer  upon  the 
flow  pattern  and  leachate  travel  times.  (See  also 
W88-01554)  (Author's  abstract) 
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WATER  CYCLE— Field  2 


INFLUENCE  OF  MINING  ON  THE  GROUND- 
WATER MINERALIZATION  IN  THE  UPPER 
SILESIAN  COAL  BASIN, 

Instytut  Geologiczny,  Sosnowiec  (Poland).  Upper 

Silesian  Branch. 

For  primary  bibliographic  entry  see  Field  4C. 
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STUDY  OF  FORMATION  OF  FISSURE-KARST 
WATER  INFLOWS  INTO  MINE  WORKINGS, 

Vsesoyuznyi    Nauchno-Issledovatel'skii    Inst.    Gi- 
drogeologii    i    Inzhenerdoi    Geologii,    Moscow 
(USSR). 
N.  V.  Sokulina. 

IN:  Mine  Water,  Proceedings  of  the  Second  Inter- 
national Congress.  Volume  2,  September  1985.  p 
1039-1044,  3  ref. 

Descriptors:  *Karst  hydrology,  *Mine  drainage, 
•Groundwater  movement,  'Groundwater  manage- 
ment, Geohydrology,  Simulation  analysis,  Flow 
profiles. 

In  exploring  a  deposit  being  flooded  by  fissure- 
karst  water  inflows  from  a  river  valley,  geohydro- 
logy studied  to  providing  effective  and  safe  mine 
works  and  to  predict  changes  in  geohydrological 
conditions.  Geomorphological  and  geohydrologi- 
cal data,  along  with  results  of  prospecting  drilling 
indicated  that  the  valley  of  an  old  river,  is  associat- 
ed with  the  most  permeable  carbonate  rocks. 
Based  on  the  properties  of  carbonate  rocks  both  in 
the  river  valley  and  deposit,  a  mathematical  model 
was  constructed  for  estimating  the  predicted  water 
inflows  and  studying  possible  changes  in  geohy- 
drological conditions  with  the  dewatering  of  the 
deposit.  The  simulation  data  demonstrated  that 
during  dewatering  shallow  quarries  located  at  the 
distance  of  4-5  km  from  the  river  the  predicted 
water  inflow  values  amount  to  a  few  thousand  cu 
m/day.  The  dewatering  of  deep  quarries,  located 
at  a  distance  of  1.5-2  km  from  the  river,  would  be 
followed  by  intensive  water  inflows  into  mine 
workings  which  exceed  water  inflows  into  shallow 
quarries.  Development  is  expected  to  cause  activa- 
tion of  karst-forming  processes,  quantitative  pre- 
diction of  which  is  presently  impossible.  (See  also 
W88-01554)  (Lantz-PTT) 
W88-O1590 


CASE  STUDY:  HYDROGEOCHEMICAL  PRO- 
SPECTION  IN  A  LEAD-ZINC  MINE  (VEDRIN, 
BELGIUM), 

Liege  Univ.  (Belgium).  Lab.  de  Geologie  Appli- 
quee. 

M.  Uyttendaele. 

IN:  Mine  Water,  Proceedings  of  the  Second  Inter- 
national Congress.  Volume  2,  September  1985.  p 
1045-1056,  2  fig,  10  tab,  4  ref. 

Descriptors:  *Geohydrology,  'Geochemistry, 
•Lead,  'Zinc,  'Mines,  'Case  studies,  Geological 
studies,  Iron,  Groundwater  movement,  Springs. 

The  Vedrin  deposit  in  Nemur,  Belgium  was  ex- 
ploited until  1945  for  Fe,  Pb,  and  Zn.  The  ore 
body  was  localized  in  carbonate  rocks.  Since  then 
the  mine  has  been  converted  to  supplying  potable 
water.  Many  scientific  reports  indicated  that  there 
may  still  be  unknown  ore  bodies.  A  sampling  pro- 
gram was  conducted  using  two  parameters:  space, 
15  springs  are  taken  into  account;  and  time,  the 
springs  were  analyzed  once  a  week  for  16  wk. 
HC03,  S04,  CI,  Mg,  Na,  and  K  were  analyzed  by 
classical  analytical  methods,  whereas  Fe,  Zn,  Mn, 
Br,  Sr  were  quantified  with  the  PIXE  (particle 
induced  X-ray  emission)  method.  Different  mathe- 
matical techniques  were  applied:  correlation  be- 
tween elements,  correlation  between  springs,  clus- 
ter analysis,  principal  component  analysis.  In  spite 
of  the  short  distance  between  sampling  points,  the 
springs  present  distinct  individual  characteristics. 
The  variation  in  time  of  these  characteristics  do 
not  affect  the  statistical  arrangement  of  the  springs 
and  thus  do  not  mask  their  profile.  Second,  the 
most  discriminant  factor  between  the  springs  is  a 
factor  of  mineralization  which  permits  its  use  as  a 
prospecting  guide.  (See  also  W88-01554)  (Author's 
abstract) 
W88-01591 


GROUND  FRACTURES  DUE  TO  LONGWALL 
MINING  SUBSIDENCE, 

Nottingham  Univ.  (England).  Dept.  of  Mining  En- 
gineering. 

For  primary  bibliographic  entry  see  Field  8E. 
W88-01592 


WATER  IN  MINING  AND  UNDERGROUND 
WORKS  (EL  AGUA  EN  LA  MINERIA  Y  TRA- 
BAJOS  SUBTERRANEOS). 

Associacion    Nacional    de    Ingenieros   de    Minas, 

Granada  (Spain). 

For  primary  bibliographic  entry  see  Field  4B. 

W88-01601 


FIELD  FACILITIES  FOR  SUBSURFACE 
TRANSPORT  RESEARCH, 

Oak  Ridge  National  Lab.,  TN.  Environmental  Sci- 
ences Div. 

R.  J.  Luxmoore,  and  C.  H.  Abner. 
Environmental  Sciences  Division  Publication  No. 
2843,  April  1987.  32  p,  18  fig,  3  tab.  DOE  Contract 
No.  DE-AC05-840R21400. 

Descriptors:  'Groundwater  movement,  'Soil  prop- 
erties, 'Soil  water,  Path  of  pollutants,  'Infiltration, 
'Soil  water  movement,  Macroporosity,  Soil  poros- 
ity, Geohydrology,  Flow  patterns,  Simulation 
analysis,  Groundwater,  Computer  models. 

Field  installations  for  research  on  the  roles  of 
macropores  and  the  spatial  variability  of  soil  physi- 
cal and  chemical  characteristics  in  subsurface 
transport  of  water  and  solutes  are  described.  Facili- 
ties for  transport  studies  dominated  by  one-,  two-, 
and  three-dimensional  flow  processes  provide  a 
comprehensive  approach  to  quantifying  the  contri- 
butions of  precipitation  (new)  and  antecedent  (old) 
water  to  subsurface  transport  for  a  range  of  hydro- 
logic  conditions.  A  computer  data  acquisition 
system  for  intensively  monitoring  subsurface  flow 
rates,  perched  water  table  dynamics,  and  soil  water 
potentials  also  has  the  capability  for  data  analysis 
during  precipitation  events.  Two  small  watershed 
areas  (approximately  0.5  ha)  with  deciduous  forest 
vegetation  but  with  contrasting  soil  profile  devel- 
opment (3  m  vs  25  m  depth  to  bedrock)  have  been 
similarly  instrumented  with  these  installations  for 
comparative  studies.  Scientists  interested  in  subsur- 
face transport  processes  are  invited  to  develop 
cooperative  projects  using  these  watershed  facili- 
ties. Experimental  and  simulation  modeling  meth- 
ods may  be  used  to  test  hypotheses  or  evaluate 
concepts.  (Author's  abstract) 
W88-01605 


DOE   DEEP   PROBE   -   FIELD   EVALUATION 
AND  PLANNING  WORKSHOP, 

Department  of  Energy,  Washington,  DC.  Office  of 

Health  and  Environmental  Research. 

For  primary  bibliographic  entry  see  Field  5B. 

W88-01607 


GROUND  WATER  QUALITY  PROTECTION, 

Oklahoma    Univ.,    Norman.    Environmental    and 

Ground  Water  Inst. 

For   primary   bibliographic   entry   see   Field   5G. 

W88-01655 


EFFECTS  OF  A  BIOMODAL  PORE  DISTRIBU- 
TION ON  MATRIX  DIFFUSION  IN  A  FRAC- 
TURED POROUS  MEDIUM, 

Sandia  National  Labs.,  Albuquerque,  NM.  Earth 

Sciences  Div. 

For  primary  bibliographic  entry  see  Field  5B. 

W88-01658 


TRANSPORT  OF  CONTAMINANTS  IN  THE 
SUBSURFACE:  THE  ROLE  OF  ORGANIC  AND 
INORGANIC  COLLOIDAL  PARTICLES. 

Oak  Ridge  National  Lab.,  TN.  Environmental  Sci- 
ences Div. 

For  primary  bibliographic  entry  see  Field  5B. 
W88-01674 


REGIONAL    UNDERPRESSURING    IN    DEEP 
BRINE     AQUIFERS,     PALO     DURO     BASIN, 


Groundwater — Group  2F 

TEXAS:  1.  EFFECTS  OF  HYDROSTRATI- 
GRAPHY  AND  TOPOGRAPHY, 

Texas  Univ.  at  Austin.  Bureau  of  Economic  Geol- 
ogy- 

R.  K.  Senger,  and  G.  E.  Fogg. 
Water  Resources  Research  WRERAQ,  Vol.  23, 
No.  8,  p  1481-1493,  August  1987.   11  fig,  42  ref. 

Descriptors:  'Aquifers,  'Aquifer  characteristics, 
'Underpressuring,  'Groundwater  movement, 
'Saline  water,  Groundwater,  Palo  Duro  Basin, 
Texas,  Ogallala  Aquifer,  Hydrostratigraphy,  To- 
pography, Mathematical  equations,  Model  studies, 
Simulation  analysis,  Subsurface  drainage,  Brines, 
Groundwater  recharge. 

Deep  brine  aquifers  of  the  Palo  Duro  Basin,  Texas 
Panhandle,  ranging  in  depth  from  about  1000  to 
3000  m  below  land  surface,  are  underpressured 
compared  with  the  shallow  Ogallala  aquifer.  Two- 
dimensional  simulations  of  flow  in  an  east-west 
regional  cross-sectional  model  through  the  basin 
reveal  the  causes  of  underpressuring  as  well  as 
mechanisms  of  groundwater  circulation  in  the 
basin.  The  regional  groundwater  flow  regime  con- 
sists of  a  shallow  flow  system  governed  primarily 
by  topography  and  a  deeper  flow  system  recharg- 
ing in  the  New  Mexico  area  and  passing  deep 
beneath  the  Pecos  River  into  the  deep  brine 
aquifers  of  the  Palo  Duro  Basin.  The  low-perme- 
ability Evaporite  aquitard  limits  flow  between  the 
shallow  and  deep  systems,  although  leakage 
through  the  aquitard  is  important  on  a  regional 
scale  and  could  contribute  a  significant  portion  of 
water  to  the  deep  aquifers.  Repeated  simulations 
with  the  model  demonstrate  that  chief  causes  of 
underpressuring  are  regional  topography  and  geol- 
ogy. The  elevated  position  of  the  Ogallala  aquifer 
on  the  High  Plains  together  with  its  segregation 
from  the  deep  brine  aquifers  by  the  low-permeabil- 
ity Evaporite  aquitard  creates  an  apparent  un- 
derpressuring that  is  further  accentuated  by  effi- 
cient drainage  through  the  permeable  granite  wash 
deposits  in  the  Deep-Basin  Brine  aquifer.  The 
Pecos  River  serves  as  a  discharge  area  of  some  of 
the  groundwater  from  the  west  that  would  other- 
wise move  downdip  into  the  deep  aquifers;  thus 
capture  of  recharge  water  enhances  underpressur- 
ing in  the  deep  section  beneath  the  western  half  of 
the  High  Plains.  (See  also  W88-01682)  (Author's 
abstract) 
W88-01681 


REGIONAL  UNDERPRESSURING  IN  DEEP 
BRINE  AQUIFERS,  PALO  DURO  BASIN, 
TEXAS:  2.  THE  EFFECT  OF  CENOZOIC  BASIN 
DEVELOPMENT, 

Texas  Univ.  at  Austin.  Bureau  of  Economic  Geol- 
ogy- 

R.  K.  Senger,  C.  W.  Kreitler,  and  G.  E.  Fogg. 
Water  Resources  Research  WRERAQ,  Vol.  23, 
No.  8,  p  1494-1504,  August  1987.  10  fig,  1  tab,  32 
ref. 

Descriptors:  'Aquifers,  'Aquifer  characteristics, 
'Underpressuring,  'Groundwater  movement, 
'Saline  water,  Groundwater,  Palo  Duro  Basin, 
Texas,  Mathematical  equations,  Model  studies, 
Simulation  analysis,  Sedimentary  basins,  Geologic 
erosion,  Geologic  processes,  Aquitards,  Escarp- 
ments, Brines. 

The  evolution  of  sedimentary  basins,  involving 
uplift,  deposition,  and  erosion  causes  major 
changes  in  basin  hydrodynamics  and  the  hydroche- 
mistry  of  basinal  fluids.  The  role  of  these  geologic 
processes  is  examined  in  the  Palo  Duro  Basin  of 
Texas  with  the  help  of  a  cross-sectional  ground- 
water flow  model  employing  time-dependent 
boundary  conditions  and  a  source  term  represent- 
ing erosional  unloading.  Transient  simulations  of 
groundwater  flow  show  that  uplift  and  tilting  of 
the  basin  (10-15  my.  ago)  caused  a  significant 
increase  in  groundwater  flow  rates.  Timing  of  the 
erosional  events  implies  that  significant  underpres- 
suring (head  difference  between  shallow  and  deep 
aquifers  in  excess  of  175  m),  and  changes  in  the 
groundwater  flow  pattern,  occurred  within  the  last 
1-2  m.y.  as  a  result  of  the  erosional  retreat  of  the 
Eastern  Caprock  Escarpment.  Modeling  also  indi- 
cates that  erosional  unloading  associated  with  the 


Field  2— WATER  CYCLE 
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retreat  of  the  Caprock  Escarpment  was  ineffective 
in  creating  large-scale  underpressuring  in  the 
Deep-Basin  Brine  aquifer.  Only  in  the  vicinity  of 
the  escarpment  could  erosional  unloading  and  the 
resulting  expansion  of  the  underlying  aquitard 
create  subhydrostatic  conditions  within  the  aqui- 
tard. (See  also  W88-01681)  (Author's  abstract) 
W88-01682 


LABORATORY  AND  SIMULATION  STUDIES 
OF  SOLUTE  TRANSPORT  IN  FRACTURE 
NETWORKS, 

Idaho  National  Engineering  Lab.,  Idaho  Falls. 
For  primary  bibliographic  entry  see  Field  5B. 
W88-01683 


GEOCHEMICAL  EVOLUTION  OF  GROUND- 
WATER rN  STRATIFIED-DRIFT  AND  ARKO- 
SIC  BEDROCK  AQUIFERS  IN  NORTH  CEN- 
TRAL CONNECTICUT, 

Geological  Survey,  Albany,  NY.  Water  Resources 

Div. 

R.  J.  Rogers. 

Water  Resources  Research  WRERAQ,  Vol.  23, 

No.  8,  p  1531-1545,  August  1987.  7  fig,  5  tab,  31 

ref. 

Descriptors:  'Groundwater,  'Geochemistry, 
•Aquifers,  'Bedrock  aquifers,  Bedrock,  Chemical 
composition,  Groundwater  chemistry,  Carbon  di- 
oxide, Calcite,  Chemical  analysis,  Model  studies, 
Connecticut,  Kaolinite. 

Groundwaters  in  both  stratified-drift  and  arkosic 
bedrock  aquifers  are  dilute  (dissolved  solid  concen- 
tration less  that  300  milligrams/liter),  of  similar 
chemical  composition,  and  evolve  along  similar 
paths.  Calcite,  potassium  feldspar,  sodic  plagio- 
clase,  accessory  silicates,  and  probably  pyrite  and 
barite  are  reactants  in  both  aquifer  types.  Water  in 
the  stratified-drift  aquifers  is  in  chemical  equilibri- 
um with  kaolinite  and  generally  has  reached  equi- 
librium with  chalcedony,  which  controls  H2Si04 
concentrations.  In  the  bedrock  aquifers,  kaolinite 
forms  as  a  product  in  the  less  evolved  water,  and 
calcium  montmorillonite  and  calcite  form  as  prod- 
ucts in  the  more  highly  evolved  water.  C02  is  a 
major  reactant  in  both  types  of  aquifers,  which  are 
probably  open  with  respect  to  C02.  The  absolute 
dissolution  rates  of  reactant  minerals  have  a  great- 
er effect  on  groundwater  chemistry  than  do  their 
relative  abundance.  Calcite,  a  minor  constituent, 
contributes  to  water  chemistry  significantly  more 
than  silicates  in  both  types  of  aquifers.  The  greater 
degree  of  geochemical  evolution  of  water  in  the 
bedrock  aquifers  compared  to  that  of  water  in  the 
stratified-drift  aquifers  is  attributed  to  its  longer 
residence  time  in  the  bedrock.  (Author's  abstract) 
W88-01686 


ANTHROPOGENIC  ANOXIFICATION  CEU- 
TROPHICATION')  OF  THE  WATER  TABLE 
REGION  OF  A  DEEP  PHREATIC  AQUIFER, 

Weizmann   Inst,   of  Science,    Rehovoth   (Israel). 

Dept.  of  Isotope  Research. 

For  primary  bibliographic  entry  see  Field  5B. 

W88-01688 


SIMULTANEOUS  INVERSION  OF  HYDRO- 
GEOLOGIC  DATA  AND  THERMAL  DATA:  1. 
THEORY  AND  APPLICATION  USING  HY- 
DRAULIC HEAD  DATA, 

British  Columbia  Univ.,  Vancouver.  Dept.  of  Geo- 
logical Sciences. 

A.  D.  Woodbury,  L.  Smith,  and  W.  S.  Dunbar. 
Water  Resources  Research  WRERAQ,  Vol.  23, 
No.  8,  p  1586-1606,  August  1987.  15  fig,  8  tab,  48 
ref,  2  append.  National  Sciences  and  Engineering 
Research  Council  of  Canada  Grant  A  8492. 

Descriptors:  'Groundwater  movement,  'Geohy- 
drology, 'Model  studies,  'Simulation  analysis, 
•Data  interpretation,  Mathematical  models,  Hy- 
draulic head,  Algorithms,  Mathematical  equations, 
Mathematical  studies,  British  Columbia,  Canada, 
Permeability  coefficient,  Hydraulic  models, 
Groundwater  movement. 

One  goal  in  solving  the  inverse  problem  in  ground- 
water hydrology  is  to  obtain  parameter  estimates 


for  use  in  a  simulation  model.  A  philosophy  about 
the  inverse  was  adopted  that  takes  the  form  of 
constructing  a  variety  of  models  under  different 
norms.  Large  differences  in  parameter  estimates 
obtained  using  different  norms  suggests  the  possi- 
bility of  an  incorrect  interpretational  model.  An 
optimization  procedure  is  used  that  is  based  on  the 
constrained  simplex  method.  This  algorithm  easily 
handles  constraints,  does  not  require  derivatives  of 
the  functional  with  respect  to  the  parameters,  and 
can  be  employed  to  minimize  complicated  func- 
tional. The  algorithm  produces  a  cluster  of  search 
points  in  parameter  space  about  the  global  mini- 
mum of  the  objective  function.  Each  of  these 
points  generated  data  that  matches  observed  values 
within  a  prescribed  tolerance.  The  centroid  of  the 
search  points  is  taken  as  the  best  estimate  of  param- 
eters. This  inverse  technique  was  applied  to  a 
sparse,  inaccurate  hydraulic-head  data  set  observed 
at  Downie  Slide,  British  Columbia,  Canada.  For 
this  cross-sectional  problem  interpolation  of  hy- 
draulic head  values  using  kriging  techniques  was 
not  possible.  The  domain  is  represented  as  a  homo- 
geneous, isotropic  medium.  Four  parameters  are 
estimated:  the  free  surface  position  of  the  water 
table  and  three  boundary  conditions.  Further  simu- 
lations using  a  synthetic  data  set  with  assumed 
properties  similar  to  that  of  Downie  Slide  show 
that  with  noise-free  data  and  an  adequate  spacing 
between  measurement  points,  it  is  possible  to  inter- 
polate an  unbiased  estimate  of  hydraulic  head  data 
at  all  nodes  in  the  equivalent  discretized  domain. 
When  the  inverse  technique  is  applied,  the  hydrau- 
lic conductivity  structure  is  correctly  identified. 
The  implications  for  Downie  Slide  are  that  in 
order  to  resolve  more  than  a  simple  hydraulic 
conductivity  structure,  accurate  field  measure- 
ments of  hydraulic  head,  a  better  spacing  between 
measurements  and  more  detailed  knowledge  of  the 
boundary  conditions  are  required.  (Author's  ab- 
stract) 
W88-01691 


APPROXIMATE  SEMIANALYTICAL  SOLU- 
TION FOR  TRACER  INJECTION  TESTS  IN  A 
CONFINED  AQUIFER  WITH  A  RADIALLY 
CONVERGING  FLOW  FIELD  AND  FINITE 
VOLUME  OF  TRACER  AND  CHASE  FLUID, 
GeoTrans,  Inc.,  Herndon,  VA. 
For  primary  bibliographic  entry  see  Field  5B. 
W88-01692 


BACTERIA  IN  DEEP  COASTAL  PLAIN  SEDI- 
MENTS OF  MARYLAND:  A  POSSIBLE 
SOURCE  OF  C02  TO  GROUNDWATER, 

Geological  Survey,  Columbia,  SC.  Water  Re- 
sources Div. 

F.  H.  Chapelle,  J.  L.  Zelibor,  D.  J.  Grimes,  and  L. 
L.  Knobel. 

Water  Resources  Research  WRERAQ,  Vol.  23, 
No.  8,  p  1625-1632,  August  1987.  5  fig,  2  tab,  23 
ref. 

Descriptors:  'Groundwater,  'Carbon  dioxide, 
'Bacteria,  'Coastal  aquifers,  Maryland,  Sediments, 
Bacterial  analysis,  Methane  bacteria,  Metabolism, 
Organic  matter,  Aquifers,  Microbiological  studies, 
Sulfur  bacteria. 

Nineteen  cores  of  unconsolidated  Coastal  Plain 
sediments  from  depths  of  14  to  182  m  below  land 
surface  near  Waldorf,  Maryland,  were  collected 
and  examined  for  metabolically  active  bacteria. 
The  age  of  the  sediments  cored  range  from  Mio- 
cene to  Early  Cretaceous.  Acridine  orange  direct 
counts  of  total  (viable  and  nonviable)  bacteria  in 
core  subsamples  ranged  from  10  to  the  8th  power 
to  10,000  bacteria/gram  of  dry  sediment.  Direct 
counts  of  viable  bacteria  ranged  from  1,000,000  to 
1,000  bacteria/gram  of  dry  sediment.  Three  cores 
contained  viable  methanogenic  bacteria,  and  seven 
cores  contained  viable  sulfate-reducing  bacteria. 
The  observed  presence  of  bacteria  in  these  sedi- 
ments suggest  that  heterotrophic  bacterial  metabo- 
lism, with  lignitic  organic  material  as  the  primary 
substrate,  is  a  plausible  source  of  C02  to  ground- 
water. However,  the  possibility  that  abiotic  proc- 
esses also  produce  C02  cannot  be  ruled  out.  Esti- 
mated rates  of  C02  production  in  the  noncalcar- 
eous  Magothy/Upper  Patapsco  and  Lower  Pataps- 
co  aquifers  based  on  mass  balance  of  dissolved 


inorganic  carbon,  groundwater  flow  rates,  and 
flow  path  segment  lengths  are  in  the  range  of  0.001 
to  0.00001  mmol/liler/year.  Isotope  balance  calcu- 
lations suggest  that  aquifer-generated  C02  is  much 
heavier  isotopically  (approximately  -10  to  4-5  per 
mil)  than  lignite  (approximately  -24  per  mil) 
present  in  these  sediments.  This  may  reflect  isotop- 
ic  fractionation  during  methanogenesis  and  possi- 
bly other  bacterially  mediated  processes.  (Author's 
abstract) 
W88-01694 


LABORATORY  EVIDENCE  OF  THE  SCALE 
EFFECT  FN  DISPERSION  OF  SOLUTES  IN 
POROUS  MEDIA, 

Notre  Dame  Univ.,  IN.  Dept.  of  Civil  Engineer- 
ing. 

For  primary  bibliographic  entry  see  Field  5B. 
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GROUNDWATER  FLOW  TO  A  WELL  IN  A 
LAYERED  POROUS  MEDIUM:  1.  STEADY 
FLOW, 

Keuringsinstituut  voor  Waterleidingartikelen,  Rijs- 

wijk  (Netherlands). 

C.  Maas. 

Water  Resources  Research  WRERAQ,  Vol.  23, 

No.  8,  p  1675-1681,  August  1987.  3  fig,  19  ref,  2 

append. 

Descriptors:  'Groundwater  movement,  'Screened 
wells,  'Porous  media,  Geohydrology,  Mathemati- 
cal studies,  Mathematical  equations,  Steady  flow, 
Wells,  Well  hydraulics,  Groundwater,  Vertical 
flow,  Horizontal  flow. 

Analytical  solutions  of  steady  multiple-aquifer 
problems  usually  assume  the  flow  of  groundwater 
to  be  essentially  horizontal  in  aquifers  and  vertical 
in  aquitards.  These  assumptions  yield  formulae  that 
are  economical  to  evaluate.  The  simplifications, 
however,  need  the  theoretical  check  provided  by 
the  derived  analytical  formula.  The  formula  con- 
siders steady  flow  of  groundwater  to  a  partially 
screened  well  in  a  layered  porous  medium.  Both 
the  horizontal  and  vertical  flow  components  are 
taken  into  account.  (See  also  W88-01700)  (Au- 
thor's abstract) 
W88-01699 


GROUNDWATER  FLOW  TO  A  WELL  IN  A 
LAYERED  POROUS  MEDIUM:  2.  NON- 
STEADY  MUUnPLE-AQUIFER  FLOW, 

Keuringsinstituut  voor  Waterleidingartikelen,  Rijs- 

wijk  (Netherlands). 

C.  Maas. 

Water  Resources  Research  WRERAQ,  Vol.  23, 

No.  8,  p  1683-1688,  August  1987.  3  fig,  1  tab,  7  ref, 

2  append. 

Descriptors:  'Groundwater  movement,  'Screened 
wells,  'Porous  media,  Geohydrology,  Mathemati- 
cal study,  Mathematical  equations,  Unsteady  flow, 
Wells,  Well  hydraulics,  Groundwater,  Aquifers, 
Aquitards,  Elastic  storage,  Horizontal  flow,  Verti- 
cal flow. 

The  generalized  integral  transform  method  em- 
ployed in  part  1  of  this  series  is  extended  to  solve 
the  problem  of  nonsteady  flow  to  a  well  in  a 
layered  porous  medium.  Distinction  is  made  be- 
tween aquifers,  with  mainly  horizontal  flow,  and 
aquitards,  with  vertical  flow.  Elastic  storage  is 
taken  into  account  in  both  aquifers  and  aquitards. 
The  number  of  layers  is  arbitrary.  The  formula 
obtained  serves  as  a  theoretical  check  on  an  ap- 
proximate solution  to  the  same  problem  that  was 
obtained  earlier.  (See  also  W88-01699)  (Author's 
abstract) 
W88-017O0 


COMPARISON  OF  EARTH  RESISTIVITY  AND 
ELECTROMAGNETIC  SURVEY  METHODS, 

Blasland  and  Bouck  Engineering,  Syracuse,  NY. 
For  primary  bibliographic  entry  see  Field  7B. 
W88-01713 
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WATER  CYCLE— Field  2 


Groundwater — Group  2F 


MODELING  GROUNDWATER  FLOW  BY 
MEANS  OF  A  HYBRID  TRAJECTORY  IMAGE, 
BOUNDARY  INTEGRAL  EQUATION 

METHOD, 

Purdue  Univ.,  Lafayette,  IN.  Dept.  of  Earth  and 
Atmospheric  Sciences. 
J.  S.  Jean,  and  D.  I.  Leap. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  V A  22161,  as  PB87  217154/ 
AS.  Price  codes:  Al  1  in  paper  copy,  A01  in  micro- 
fiche. Water  Resources  Research  Center,  W.  La- 
fayette, IN,  Technical  Report  No.  182,  June  1987. 
228  p,  5  tab,  57  fig,  30  ref,  6  append.  Contract  No. 
1 40-08-000 1-G 1224.  Project  No.  USGS  G1224-05. 

Descriptors:  'Hydrologic  modeling,  •Groundwat- 
er movement,  'Trajectory  Image  Method, 
•Boundary  conditions,  Analytical  techniques, 
Model  studies,  Path  of  pollutants,  Image  theory, 
Boundary  integral  equation  method,  Hybrid  trajec- 
tory image,  Computer  programs. 

The  trajectory  image  method  (TIM),  a  new  model- 
ing technique  based  on  image  theory,  can  be  used 
to  find  head,  gradients,  velocities,  and  flow  direc- 
tions. TIM  derives  from  the  idea  that  particles 
emitted  by  sources  or  adsorbed  by  sinks  may  be 
reflected  by  impermeable  boundaries,  or  they  may 
be  partially  absorbed,  reflected,  and  partially  trans- 
mitted by  boundaries  of  differing  hydraulic  con- 
ductivities but  with  abrupt  changes  in  their  hy- 
draulic heads.  Particles  move  until  their  changes  in 
head  become  negligible.  Each  reflection  represents 
an  image  in  terms  of  the  boundaries  where  the 
trajectories  are  reflected,  thus  a  great  number  of 
imaginary  points,  depending  on  accuracy  desired 
after  projection,  are  generated.  The  traveling  dis- 
tances of  particles  are  measured  from  sources  or 
sinks  to  the  current  ray-boundary  intersections. 
Then  the  total  head  and  gradients  at  each  observa- 
tion point  are  found  by  superposing  heads  and 
gradients  of  particle  trajectories  that  pass  through 
or  close  to  the  observation  point.  The  number  of 
reflections  for  each  trajectory  depends  on  the  ge- 
ometry of  the  boundary.  Although  TIM  requires 
considerably  more  computing  time  with  standard 
mainframes,  run  times  were  reduced  by  an  order  of 
magnitude  with  a  supercomputer.  Also,  a  combina- 
tion of  TIM  and  BIEM  (boundary  integral  equa- 
tion method)-TIMBIE-can  reduce  time  require- 
ments because  of  elimination  of  interpolation  of 
internal  accounting  points.  The  hybrid  TIMBIE 
computes  boundary  values  of  head  and  normal 
gradients  of  x  and  y  components  at  internal  ac- 
counting points  by  BIEM.  TIMBIE  can  be  used  to 
test  the  results  of  TIM.  This  is  because  the  internal 
values  in  BIEM  are  derived  from  boundary  condi- 
tions defined  by  TIM.  If  heads  and  normal  gradi- 
ents on  boundary  conditions  are  accurate,  the  in- 
ternal values  by  TIM  and  TIMBIE  should  agree. 
This  testing  procedure  is  rather  reliable  and  con- 
venient in  comparing  the  values  at  all  interior 
points,  because  both  methods  are  completely  inde- 
pendent of  each  other  at  accounting  points  (nodes). 
(USGS) 
W88-01762 


FROM    HOES   TO    HERBICIDES:    AGRICUL- 
TURE AND  GROUNDWATER  QUALITY, 

Iowa  State  Geological  Survey,  Iowa  City. 
For  primary  bibliographic  entry  see  Field  5B. 
W88-01882 


COMPARISON  OF  GEOSTATISTICAL  METH- 
ODS FOR  ESTIMATING  TRANSMISSrVTrY 
USING  DATA  ON  TRANSMISSrVTTY  AND 
SPECIFIC  CAPACITY, 

Ecole  Nationale  Superieure  des  Mines  de  Paris, 

Fontainebleau     (France).     Centre     dTnformation 

Geologique. 

S.  Ahmed,  and  G.  De  Marsily. 

Water  Resources  Research  WRERAQ,  Vol.  23, 

No.  9,  p  1717-1737,  September  1987.  12  fig,  7  tab, 

34  ref. 

Descriptors:  'Model  studies,  'Statistical  methods, 
•Transmissivity,  'Aquifers,  Groundwater,  Specific 
capacity,  Mathematical  equations,  Mathematical 
studies,  Estimating,  Kriging,  Regression  analysis, 
Linear  regression,  Cokriging. 


For  regional  aquifer  modeling  it  is  often  necessary 
to  produce  maps  of  the  distribution  of  the  transmis- 
sivity in  the  aquifer,  for  example,  as  initial  input  for 
the  calibration  phase  of  the  model,  either  by  auto- 
matic or  by  trial  and  error  procedures.  Such  esti- 
mations must  be  based  on  all  possible  information 
available  in  the  field;  in  many  instances,  direct 
transmissivity  measurements  from  pumping  tests 
are  scarce,  whereas  indirect  estimates  based  on 
specific  capacity  data  are  more  numerous.  It  is, 
however,  possible  to  use  jointly  both  types  of  data 
when  a  geostatistical  estimation  technique  is  used. 
Four  such  methods  were  compared:  (1)  kriging 
combined  with  linear  regression,  (2)  cokriging,  (3) 
kriging  with  an  external  drift,  and  (4)  kriging  with 
a  guess  field.  The  comparison  was  made  both  on  a 
set  of  real  field  data  and  on  a  theoretical  case, 
where  the  'true'  solution  is  known.  Cokriging  is  the 
more  rigorous  method  and  requires  less  assump- 
tions. Kriging  combined  with  linear  regression  can 
be  used  only  in  the  case  of  two  variables:  if  the 
residuals  of  the  regression  of  one  variable  on  the 
other  are  spatially  uncorrected,  or  if  the  correla- 
tion coefficient  between  them  is  high.  Kriging  with 
an  external  drift  can  be  used  for  an  unlimited 
number  of  variables,  like  cokriging.  Kriging  with 
an  guess  field  has  not  shown,  at  least  in  this  case, 
any  particular  feature  or  advantage  that  could 
make  its  use  of  interest  in  any  particular  situation. 
(Wood-PTT) 
W88-01912 


CRITICAL  CHEMICAL  REACTION  RATES 
FOR  MULTICOMPONENT  GROUNDWATER 
CONTAMINATION  MODELS, 

Toledo  Univ.,  OH.  Dept.  of  Civil  Engineering. 
For  primary  bibliographic  entry  see  Field  5B. 
W88-01918 


SYSTEM  MODELLING  OF  THE  INTERAC- 
TION BETWEEN  SURFACE  AND  GROUND 
WATERS  IN  PROBLEMS  OF  HYDROLOGY, 

Institut  Gidrodinamiki,  Novosibirsk  (USSR). 
For  primary  bibliographic  entry  see  Field  2A. 
W88-01962 


APPLICATION  OF  INFILTRATION  EQUA- 
TIONS TO  A  CATCHMENT  WITH  LARGE 
SPATIAL  VARIABILITY  IN   INFILTRATION, 

Lund  Univ.  (Sweden).  Dept.  of  Water  Resources 

Engineering. 

For  primary  bibliographic  entry  see  Field  2 A. 

W88-01969 


GROUNDWATER  FLOW  IN  A  BOG-FEN  COM- 
PLEX, LOST  RIVER  PEATLAND,  NORTHERN 
MINNESOTA, 

Syracuse  Univ.,  NY.  Dept.  of  Geology. 

D.  I.  Siegel,  and  P.  H.  Glaser. 

Journal  of  Ecology  JECOAB,  Vol.  75,  No.  3,  p 

743-754,  September  1987.  7  fig,  22  ref. 

Descriptors:  'Groundwater  movement,  'Peat 
bogs,  'Wetlands,  'Fens,  'Minnesota,  'Surface- 
groundwater  relations,  Geohydrology,  Water 
level,  Seasonal  variation,  Alkalinity,  Hydrogen  ion 
concentration,  Acidity,  Aquatic  plants. 

The  geohydrology  of  a  spring-fen  mound,  water 
track,  and  raised  bog  in  the  remote  Lost  River 
peatland,  northern  Minnesota,  was  investigated  by 
measurements  of  the  groundwater  levels  and 
chemistry  of  groundwater  in  observation  wells. 
Water  level  measurements  indicate  that  all  the 
major  physiographic  features  in  the  mire  -  a  raised 
bog,  spring  fen,  and  intervening  water  track  -  are 
zones  of  groundwater  discharge  during  parts  of  the 
year.  Sodium  concentrations  in  peat  pore  water 
change  linearly  with  depth,  indicating  the  upward 
advection  of  solutes  in  groundwater.  Alkalinity 
and  pH  profiles  indicate  that  acidic  bog  waters  are 
neutralized  below  0.5  m  in  the  peat  profile.  A  small 
change  in  the  volume  of  groundwater  discharge  in 
the  peatland  may  therefore  be  sufficient  to  neutral- 
ize the  acidic  waters  on  the  bog  surface  and  great- 
ly affect  the  vegetation.  (Author's  abstract) 
W88-01982 


NITROGEN  AND  WATER  BALANCE  STUDIES 

IN    RELATION    TO    FARMYARD    MANURE 

AND  N-FERTILIZER  APPLICATIONS  TO  SRI 

LANKAN  LUVISOLS, 

Sri  Lanka  Univ.,  Peradeniya.  Postgraduate  Inst,  of 

Agriculture. 

For  primary  bibliographic  entry  see  Field  5B. 

W88-02081 


GROUNDWATER    FLOW    PATHS    AND    HY- 

DROGEOCHEMISTRY    IN   DEEP   GRANITES 

AND      GNEISSES      (GRUNDWASSERFLIESS- 

WEGE  UND  HYDROGEOCHEMIE  IN  TIEFEN 

GRANITEN  AND  GNEISEN), 

Abteilung    Umweltschutz    des    Kantons    Aargau, 

Aarau  (Switzerland). 

W.  Kanz. 

Geologische  Rundschau,  Vol.  76,  No.  1,  p  265-283, 

1987.  1 1  fig,  4  tab,  30  ref. 

Descriptors:  'Water  chemistry,  'Geochemistry, 
'Granites,  'Aquifers,  'Mineralization,  'Flow 
system,  Crystalline  rocks,  Methane,  Oxygen, 
Carbon  dioxide,  Groundwater  movement,  Geohy- 
drology, Switzerland. 

Since  1982,  water  samples  from  six  boreholes,  1.3 
to  2.5  km  deep,  from  northern  Switzerland  as  well 
as  from  a  rock  laboratory  in  the  Central  Swiss 
Alps  (Aare  granite)  have  yielded  a  host  of  new 
findings  on  deep  crystalline  ground  water  hydrolo- 
gy. Isotope  and  chemical  analyses  which  included 
comparative  samples  from  a  regional  investigation 
program  show  that  the  composition  of  crystalline 
ground  waters  depends  mainly  on  their  position  in 
regional  flow  systems.  In  crystalline  rocks,  local 
flow  systems  differ  chemically  from  deeper  ones  in 
that  they  lack  almost  any  easily  soluble  compo- 
nents. Their  low  mineral  content  results  mainly 
from  precipitation  and  thus  varies  with  different 
climatic  environments.  Deeper  ground  water  flow 
systems  show  high  mineralization  (esp.  Na(  +  )  and 
Cl(-)  ).  As  their  stable  isotope  contents  indicate, 
they  develop  mainly  through  infiltration  from  the 
large  crystalline  massifs,  like  the  southern  Black 
Forest.  Due  to  their  high  hydraulic  potentials  and 
lack  of  sedimentary  aquitards  they  have  a  key 
function  in  the  interaction  between  atmosphere  and 
deep  lithosphere.  Some  of  our  results  suggest  that 
one  and  the  same  aquifer  may  contain  chemically 
different  ground  waters:  permeable  portions  will 
hold  the  type  which  is  prevalent  in  the  region 
whereas  less  permeable  areas  contain  special  types 
of  higher  mineralization.  (There  is  however  no 
regular  increase  in  salinity  with  depth).  Nitrogen 
and  sometimes  C02  and  methane  are  the  main 
dissolved  gases  in  deep  crystalline  ground  waters 
in  all  boreholes  sampled.  There  is  no  tritium,  little 
or  no  radiocarbon.  (Author's  abstract) 
W88-02097 


ANALYSIS  OF  PUMPING  TESTS  IN  WELLS 

WITH    CAPACITY    EFFECT    TAKING    INTO 

CONSIDERATION    THE    ENTRANCE    WELL 

LOSS  (PRISE  EN  COMPTE  DE  LA  PERTE  DE 

CHARGE   A   L'ENTREE   LORS   DE   L'ETUDE 

DES   NAPPES   D'EAU   SOUTERRAINES   PAR 

POMPAGE  DANS  DES  PUITS  A  EFFET  DE 

CAPACITE), 

Montpellier-2  Univ.  (France).  Lab.  d'Hydrogeolo- 

gie. 

R.  Plegat. 

Comptes    Rendus    de    l'Academie    des    Sciences 

(Series  2)  CHDCAQ,  Vol.  304,  No.  11,  p  591-596, 

March  1987.  5  fig,  6  ref. 

Descriptors:  'Pumping  tests,  'Data  interpretation, 
Pump  wells,  Well  hydraulics,  Drawdown,  Water 
table. 

The  capacity  effect  which  is  usually  analyzed  in 
the  case  of  large  diameter  wells  without  entrance 
loss  is  here  considered  for  wells  drilled  with  high 
loss.  (Author's  abstract) 
W88-02099 


TRANSPORT  OF  ENERGY-RELATED  ORGAN- 
IC COMPOUNDS  AND  MIXTURES  IN  SUB- 
SURFACE ENVIRONMENTS, 
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Field  2— WATER  CYCLE 
Group  2F — Groundwater 

Battelle  Pacific  Northwest  Labs.,  Richland,  WA. 
For  primary  bibliographic  entry  see  Field  5B. 
W88-02263 


SUBSURFACE  FLOW  AND  TRANSPORT  OF 
ORGANIC  CHEMICALS:  AN  ASSESSMENT  OF 
CURRENT  MODELING  CAPABILITY  AND 
PRIORITY  DIRECTIONS  FOR  FUTURE  RE- 
SEARCH (1987-1995), 

Battelle  Pacific  Northwest  Labs.,  Richland,  WA. 
For  primary  bibliographic  entry  see  Field  5B. 
W88-02264 


PROCEEDINGS,  SECOND  INVESTIGATORS' 
MEETING  -  SAVANNAH  RIVER  EXPLORA- 
TORY DEEP  PROBE. 

For  primary  bibliographic  entry  see  Field  5B. 
W88-02265 


GROUNDWATER  QUALITY  PROTECTION 
POLICIES  FOR  THE  ROCKY  MOUNTAIN 
REGION  AND  THE  NATION. 

Colorado  Water  Resources  Research  Inst.,  Fort 

Collins. 

For   primary   bibliographic   entry   see   Field   5G. 

W88-02269 


GROUNDWATER  TREATMENT  TECHNOLO- 
GY, 

DETOX,  Inc.,  Dayton,  OH. 

For  primary  bibliographic  entry  see  Field   5G. 

W88-02322 


REGIONAL  HYDROGEOLOGIC  RESEARCH 
IN  THE  PALO  DURO  BASIN  FOR  NUCLEAR- 
WASTE  REPOSITORY  SITING, 

Texas  Univ.  at  Austin.  Bureau  of  Economic  Geol- 
ogy- 

For  primary  bibliographic  entry  see  Field  5E. 
W88-02331 


GEOTECHNICAL  CONSIDERATIONS  FOR 
THE  DESIGN  OF  AN  EXPLORATORY  SHAFT 
FACILITY  FOR  A  NUCLEAR  WASTE  REPOSI- 
TORY IN  DEAF  SMITH  COUNTY,  TEXAS, 

Woodward-Clyde  Consultants,  Houston,  TX. 
For  primary  bibliographic  entry  see  Field  5E. 
W88-02332 


EFFECT  OF  ASH  DISPOSAL  PONDS  ON 
GROUNDWATER  QUALITY  AT  A  COAL- 
FIRED  POWER  PLANT, 

Wisconsin      Univ.-Madison.      Water      Resources 

Center. 

For  primary  bibliographic  entry  see  Field  5E. 

W88-0234O 


OPTIMAL  MANAGEMENT  OF  A  REGIONAL 
AQUIFER  IN  EASTERN  SAUDI  ARABIA, 

University  of  Petroleum  and  Minerals,  Dhahran 
(Saudi  Arabia).  Dept.  of  Earth  Sciences. 
For  primary  bibliographic  entry  see  Field  4B. 
W88-02381 


GROUNDWATER  TEMPERATURE  FLUCTUA- 
TIONS AT  LYONS  FERRY  FISH  HATCHERY, 
WASHINGTON, 

Battelle  Pacific  Northwest  Labs.,  Richland,  WA. 
P.  L.  Oberlander,  and  D.  A.  Myers. 
Water  Resources  Bulletin  WARBAQ,  Vol.  23,  No. 
3,  p  487-492,  June  1987.  5  fig,  3  ref.  DOE  Contract 
DE-AC0676RLO  1830. 

Descriptors:  'Model  studies,  'Groundwater,  *Fish 
hatcheries,  'Water  temperature,  'Aquifers,  Nu- 
merical analysis,  Simulation,  Temperature,  Salmon, 
Trout,  Fish. 

The  well  field  serving  the  Lyons  Ferry  Fish 
Hatchery  has  experienced  reduced  water  tempera- 
tures following  continued,  periodic  withdrawal  of 
large  volumes  of  water.  In  January  1985,  the  well 
field  temperature  was  49  F,  which  is  less  than  the 
optimal    52   F   for   raising   salmon   and   steelhead 


trout.  The  aquifer  supplying  the  hatchery  is  in 
hydraulic  and  thermal  connection  with  the  Snake 
River  and  a  flooded  embayment  of  the  Palouse 
River.  Groundwater  temperatures  in  the  well  field 
cycle  on  an  annual  basis  in  response  to  changes  in 
surface  water  temperature  and  pumping  rate.  Nu- 
merical simulation  of  the  well  field,  using  a  simpli- 
fied mixing  cell  model,  demonstrates  the  coupling 
of  well  field  hydraulics  and  aquifer  thermal  re- 
sponse. Alternative  pumping  schedules  indicate 
that  it  is  feasible  to  adjust  groundwater  pumping  to 
effectively  store  head  in  the  aquifer  during  the 
summer  months  when  surface  water  temperatures 
are  elevated.  Sensitivity  analysis  of  this  model  indi- 
cated that  the  primary  controls  of  the  system's 
thermal  response  are  the  volume  of  the  aquifer 
assumed  to  contribute  to  the  well  field  and  temper- 
ature of  the  overlying  surface  water  body.  (Au- 
thor's abstract) 
W88-02388 


DIGITAL  SIMULATION  MODEL  FOR  BRINE 
CONING  IN  UNCONFINED  ANISOTROPIC 
AQUIFERS, 

Centre   for   Water   Resources   Development   and 

Management,  Calicut  (India). 

S.  P.  Rajagopalan,  and  U.  V.  Jose. 

Nordic  Hydrology  NOHYBB,  Vol.  18,  No.  1,  p 

43-58,  1987.  5  fig,  6  tab,  9  ref. 

Descriptors:  'Model  studies,  'Brines,  'Aquifers, 
'Groundwater  movement,  'Simulation,  'Saline 
water  intrusion,  Water  table,  Numerical  analysis, 
Design  criteria,  Wells,  Salinity. 

A  digital  simulation  model  has  been  presented  for 
locating  the  steady  state  stable  brine  cone  position 
beneath  partially  penetrating  wells  tapping  from 
the  fresh  water  zone  overlying  a  saline  zone  in  an 
unconfmed  anisotropic  aquifer.  A  graphical  proce- 
dure has  been  converted  into  a  numerical  one  and 
is  used  to  successively  approximate  the  brine  cone 
and  the  depression  in  the  water  table  are  taken  care 
of  by  repeated  adjustment  of  the  hydraulic  conduc- 
tances of  the  affected  branches  in  the  numerical 
model  of  the  aquifer.  An  iterative  version  of  the 
alternating  direction  implicit  method  has  been  used 
to  solve  the  flow  equations  repeatedly  till  succes- 
sively modified  fresh  water  flow  zones  converge 
within  a  specified  tolerance  level.  The  results  from 
the  simulation  model  for  a  range  of  expected  field 
conditions  of  aquifer,  well  and  fluid  density  con- 
trast have  been  presented  in  the  form  of  graphs 
making  use  of  appropriate  non-dimensional  param- 
eters. These  results  can  find  applications  in  design- 
ing wells  so  that  the  discharge  from  those  wells  are 
limited  to  levels  below  which  fresh  water  alone  is 
drawn  without  any  contamination  by  the  underly- 
ing salt  water.  (Author's  abstract) 
W88-02441 


BEHAVIOR  OF  HYDROPHOBIC,  ORGANIC 
MICROPOLLUTANTS  IN  DIFFERENT  KARST 
WATER  SYSTEMS:  I.  TRANSPORT  OF  MI- 
CROPOLLUTANTS AND  CONTAMINANT 
BALANCES  DURING  THE  MELTING  OF 
SNOW, 

Bayreuth  Univ.  (Germany,  F.R.).  Lehrstuhl  fuer 
Hydrologie. 

For  primary  bibliographic  entry  see  Field  5B. 
W88-02480 


BEHAVIOR  OF  HYDROPHOBIC,  ORGANIC 
MICROPOLLUTANTS  IN  DIFFERENT  KARST 
WATER  SYSTEMS:  II.  FILTRATION  CAPAC- 
ITY OF  KARST  SYSTEMS  AND  POLLUTANT 
SINKS, 

Bayreuth  Univ.  (Germany,  F.R.).  Lehrstuhl  fuer 
Hydrologie. 

For  primary  bibliographic  entry  see  Field  5B. 
W88-02481 


2G.  Water  In  Soils 


THEORETICAL  ANALYSIS  OF  THE  TRAN- 
SIENT PRESSURE  RESPONSE  FROM  A  CON- 
STANT FLOW  RATE  HYDRAULIC  CONDUC- 
TIVITY TEST, 


Geological  Survey,  Denver,  CO. 

R.  H.  Morin,  and  H.  W.  Olsen. 

Water  Resources  Research  WRERAQ,  Vol.  23 

No.  8,  p  1461-1470,  August  1987.  14  fig,  2  tab,  19 

ref,  2  append. 

Descriptors:  'Soil  water,  'Water  pressure,  'Specif- 
ic storage,  'Permeability  coefficient,  'Data  inter- 
pretation, Mathematical  equations,  Soil  porosity, 
Pore  pressure,  Diffusion  equation,  Stress  analysis, 
Fluid  flow,  Clays. 

Incorporating  a  flow  pump  into  a  conventional 
laboratory  system  allows  fluid  to  be  supplied  to  or 
withdrawn  from  the  base  of  a  sediment  sample  at 
small  and  constant  rates.  An  initial  transient  record 
of  hydraulic  head  versus  time  is  observed  which 
eventually  stabilizes  to  a  constant  steady  state  gra- 
dient across  the  sample;  values  of  hydraulic  con- 
ductivity can  subsequently  by  determined  from 
Darcy's  Law.  Analytical  methods  are  presented 
for  determining  values  of  specific  storage  and  hy- 
draulic conductivity  from  the  initial  transient  phase 
of  such  a  constant  flow  rate  test.  These  methods 
are  based  on  a  diffusion  equation  involving  pore 
pressure,  and  are  analogous  to  those  used  to  de- 
scribe the  soil  consolidation  process  and  also  to 
interpret  aquifer  properties  from  pumping  tests. 
Examination  of  the  effective  stress  distributions 
within  the  test  specimen  induced  during  this  type 
of  measurement  shows  that  values  of  specific  stor- 
age corresponding  to  both  compression  and  re- 
bound conditions  can  be  deduced  and  differentiat- 
ed simply  by  reversing  the  direction  of  fluid  flow. 
Applicability  and  limitations  of  the  methods  are 
illustrated  with  analyses  of  recently  reported  flow 
pump  test  measurements  conducted  on  a  silty-clay 
specimen.  (Author's  abstract) 
W88-01679 


MACROSCOPIC  AND  MICROSCOPIC  CAPIL- 
LARY LENGTH  AND  TEME  SCALES  FROM 
FIELD  INFILTRATION, 

Commonwealth  Scientific  and  Industrial  Research 
Organization,  Canberra  (Australia).  Div.  of  Envi- 
ronmental Mechanics. 
I.  White,  and  M.  J.  Sully. 

Water  Resources  Research  WRERAQ,  Vol.  23, 
No.  8,  p  1514-1522,  August  1987.  5  fig,  5  tab,  44 
ref.  Australian  Water  Research  Council  Grant  84/ 
157. 

Descriptors:  'Infiltration,  'Infiltration  rate,  'Soil 
water,  'Soil  properties,  'Soil  porosity,  Sorption, 
Permeability  coefficient,  Capillarity,  Capillary 
length  scale,  Capillary  time  scale,  Porosity,  Mathe- 
matical equations,  Interstitial  water,  Flow  profiles. 

Estimates  of  characteristic  times  to  approach 
steady  state  flow  in  multidimensional  infiltration  in 
the  landscape  depend  on  the  magnitude  and  char- 
acter of  the  capillary  length  scale  lambda  sub  c  and 
the  associated  capillary  time  scale  t  sub  c.  The 
relationships  between  lambda  sub  c  and  t  sub  c 
were  derived  and  field  properties  sorptivity  S  and 
hydraulic  conductivity  K  or  S  at  two  supply  heads 
were  measured.  The  relations  between  lambda  sub 
c  and  t  sub  c  and  other  macroscopic  and  micro- 
scopic length,  potential  and  time  scales  were  ex- 
plored. In  addition,  it  is  shown  that  the  microscop- 
ic characteristic  length  lambda  sub  m  associated 
with  lambda  sub  c  gives  physically  plausible  esti- 
mates of  flow-weighted  mean  pore  dimensions. 
Values  of  lambda  sub  c,  t  sub  c,  and  lambda  sub  m 
for  undisturbed  field  soils  were  contrasted  with 
those  of  repacked  materials  for  water  supply  po- 
tentials close  to  zero.  Large  lambda  sub  m  for  the 
undisturbed  surface  soils  are  attributed  to  preferen- 
tial flow.  Data  from  here  and  elsewhere  reveal  no 
apparent  trend  of  lambda  sub  c  with  soil  texture, 
with  most  lambda  sub  c  of  the  order  of  100  mm.  It 
is  suggested  that  the  characteristic  size  of  devices 
used  to  determine  hydraulic  properties  of  field  soils 
should  be  greater  than  or  equal  to  lambda  sub  c  for 
representative  measurements.  The  geometric  mean 
time  of  approach  to  steady  state  flow  when  water 
is  supplied  at  potentials  near  or  greater  than  zero  is 
found  to  be  1.7  hours.  This  value  together  with 
published  results  suggest  that  the  time  of  approach 
to  steady  state  flow  from  multidimensional  cavities 
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is  of  the  order  of  1  hour  for  many  field  situations. 

(Wood-PTT) 

W88-01684 


SUBSURFACE  WATER  FLOW  SIMULATED 
FOR  HILLSLOPES  WITH  SPATIALLY  DE- 
PENDENT SOIL  HYDRAULIC  CHARACTER- 
ISTICS, 

Commonwealth  Scientific  and  Industrial  Research 

Organization,     Wembley     (Australia).     Div.     of 

Groundwater  Research. 

M.  L.  Sharma,  R.  J.  Luxmoore,  R.  DeAngelis,  R. 

C.  Ward,  and  G.  T.  Yeh. 

Water  Resources  Research  WRERAQ,  Vol.  23, 

No.  8,  p  1523-1530,  August  1987.  9  fig,  3  tab,  26 

ref.  DOE  Contract  DE-AC-05-840R21400. 

Descriptors:  'Soil  water,  *Groundwater  move- 
ment, 'Seepage,  *Flow  discharge,  'Simulation 
analysis,  'Hillslopes,  Data  interpretation,  Subsur- 
face water,  Storm  seepage,  Soil  properties,  Hy- 
draulic properties,  Richards'  equation,  Mathemati- 
cal equations,  Rainfall  intensity,  Rainfall,  Flow 
patterns,  Drainage. 

Water  flow  through  hillslopes  consisting  of  five 
soil  layers,  with  varying  spatial  dependence  in 
hydraulic  characteristics  in  the  lateral  plane  was 
simulated  by  solving  Richards'  equation  in  three 
dimensions  under  varying  rainfall  intensities  and 
for  two  complexities  of  terrain.  By  concepts  of 
similar  media  the  variability  in  soil  hydraulic  char- 
acteristics was  expressed  by  a  single  dimensionless 
parameter,  the  scaling  factor  alpha.  The  moments 
of  log  normally  distributed  alpha  were  set  as:  Mean 
=  1.0  and  standard  deviation  =  1.0.  Four  cases  of 
spatial  dependence  of  alpha  in  the  lateral  plane 
were  selected  for  simulation,  using  exponential 
variogram  functions  ranging  in  spatial  structure 
from  random  (no  spatial  dependence)  to  large  de- 
pendence (large  correlation  lengths).  The  simula- 
tions showed  that  the  rates  of  subsurface  flow  from 
the  30  degree  hillslope,  during  and  following  rain- 
fall, were  significantly  enhanced  with  an  increase 
in  spatial  dependence.  Subsurface  drainage  was 
also  increased  with  increases  in  rainfall  intensity 
and  slope  complexity.  For  hillslopes,  the  relative 
effect  of  spatial  dependence  in  soil  hydraulic  char- 
acteristics was  smaller  with  30  degrees  horizontal 
pitching  than  witheut  pitching.  Hillslopes  with  a 
random  distribution  of  hydraulic  characteristics 
provided  greater  opportunity  for  soil  units  with 
differing  water  capacities  to  interact  than  in  cases 
with  spatially  correlated  distributions.  This  greater 
interaction  is  associated  with  a  greater  lag  in  sub- 
surface flow  generation.  This  illustrates  some  of 
the  expected  effects  of  spatial  dependence  of  soil 
hydraulic  characteristics  on  the  integrated  hydro- 
logic  response  of  land  areas.  (Author's  abstract) 
W88-01685 


NEW  METHOD  FOR  CALCULATING  FROST 
HEAVE  INCLUDING  SOLUTE  EFFECTS, 

Agricultural    Research    Service,    Kimberly,    ID. 
Snake  River  Conservation  Research  Center. 
For  primary  bibliographic  entry  see  Field  2C. 
W88-01693 


TWO-  AND  THREE-DIMENSIONAL  STEADY 
QUASI-LINEAR  INFILTRATION  FROM 
BURDZD  AND  SURFACE  CAVITIES  USING 
BOUNDARY  ELEMENT  TECHNIQUES, 

Auckland  Univ.  (New  Zealand).  Dept.  of  Theoret- 
ical and  Applied  Mechanics. 
A.  J.  Pullan,  and  I.  F.  Collins. 
Water  Resources  Research  WRERAQ,  Vol.  23, 
No.  8,  p  1633-1644,  August  1987.  12  fig,  4  tab,  34 
ref,  append. 

Descriptors:  'Infiltration,  'Soil  water,  'Cavities, 
'Numerical  methods,  'Mathematical  studies, 
•Boundary  element  techniques,  Boundary  process- 
es, Mathematical  equations,  Porous  media,  Capil- 
larity, Gravity,  Flow  discharge. 

A  general  numerical  method  is  presented  for  solv- 
ing the  problem  of  quasi-linearized  steady  infiltra- 
tion from  general  two-dimensional  and  axisymme- 
tric  surface  cavities  and  from  a  general  cavity 
buried  at  an  arbitrary  depth  in  either  a  two-  or 


three-dimensional  semi-infinite  porous  medium. 
Numerical  results  are  compared  with  known  ana- 
lytical results  for  the  cases  of  a  shallow  circular 
pond  and  a  circular  cylindrical  cavity  and  a  spheri- 
cal cavity  buried  in  an  infinite  medium.  Further 
results  are  presented  graphically  illustrating  the 
effect  of  an  upper  surface  on  the  flux  from  a 
circular  cavity  and  also  the  effect  on  the  size  of  the 
effective  wetted  region.  Two-dimensional  surface 
cavities  are  also  investigated,  and  the  dependence 
of  the  flux  on  geometry,  gravity,  and  capillarity  is 
examined.  (Author's  abstract) 
W88-01695 


SOIL -AN  UNCERTAIN  MEDIUM  FOR  WASTE 
DISPOSAL, 

Illinois  State  Geological  Survey  Div.,  Champaign. 
For  primary  bibliographic  entry  see  Field  5B. 
W88-01746 


METHOD  FOR  STRENGTHENING  SOFT 
SOIL, 

Chiyoda  Chemical  Engineering  and  Construction 

Co.  (Japan). 

H.  Miyoshi,  E.  Asanagi,  J.  Iguchi,  and  I. 

Okabayashi. 

U.S.  Patent  No.  4,443,260;  April  17,  1984.  9  p,  3 

fig,  3  tab.  Official  Gazette  of  the  United  States 

Patent  Office,  Vol  1041,  No  3,  p  1177,  April  17, 

1984. 

Descriptors:  'Dredge  spoil  disposal,  'Patents, 
'Soil  strength,  'Soil  treatment,  'Saturated  soils, 
'Additives,  Soil  water,  Gypsum,  Iron,  Portland 
cements,  Transportation,  Dredging. 

Admixed  water-saturated  soft  soil  on  sea  or  river 
beds  is  strengthened  to  improve  transportation  on 
reclaimed  soft  grounds  formed  by  dredging  of  such 
soil.  A  total  of  5-45%  by  weight  particulate 
gypsum  and  55-95%  by  weight  of  water-granulat- 
ed iron  blast  furnace  slag  having  a  particle  size  of 
1-100  micrometers  is  premixed  to  obtain  a  first 
homogeneous  admixture  of  slag  and  gypsum  parti- 
cles. The  first  admixture  with  the  soft  soil  is  ad- 
mixed to  obtain  a  second  homogeneous  admixture; 
and  a  Portland  cement  is  admixed  with  the  second 
admixture  in  an  amount  to  provide  a  weight  ratio 
of  the  first  admixture  to  the  Portland  cement  of 
75/25  to  55/45.  The  time  required  to  obtain  a 
homogeneous  mix  with  the  soil  is  less  than  when 
the  slag  is  premixed  with  the  cement.  (Cremmins- 
AEPCO) 
W88-01779 


EXPERIMENTAL  STUDY  OF  SOLUTE  TRANS- 
PORT IN  A  STONY  FIELD  SOIL, 

Eidgenoessische  Technische  Hochschule,   Zurich 

(Switzerland). 

For  primary  bibliographic  entry  see  Field  5B. 

W88-01919 


COMPUTERIZED  SOIL  DATA  USED  IN  AGRI- 
CULTURAL WATER  PLANNING,  DENMARK. 

Copenhagen  Univ.  (Denmark). 

For  primary  bibliographic  entry  see  Field  7C. 

W88-01921 


USE  OF  SOIL  AND  CLIMATIC  DATA  TO  PRE- 
DICT HYDRAULIC  LOADING  BEHAVIOUR 
OF  IRISH  SOILS, 

Kinsealy  Research  Centre,  Dublin  (Ireland). 

M.  J.  Gardiner. 

Soil  Use  and  Management,  Vol.  2,  No.  4,  p  146- 

149,  December  1986.  2  fig,  2  tab,  7  ref. 

Descriptors:  'Hydraulic  loading,  'Soil  water  po- 
tential, 'Soil  properties,  'Climatic  data,  'Soil 
types,  Soil  moisture  deficiency,  Soil  water,  Soil 
physical  properties,  Permeability  coefficient,  Po- 
rosity, Infiltration  capacity,  Precipitation,  Evapo- 
transpiration,  Ireland,  Effluent  limitations. 

Absolute  and  temporal  individual  soil  hydraulic 
loading  limits  under  Irish  conditions  were  estimat- 
ed from  soil  and  climatic  data.  The  most  influential 
soil  properties  are  hydraulic  conductivity,  infiltra- 
tion capacity,  drainable  porosity  and  field  capacity. 


The  most  important  climatic  parameters  are  pre- 
cipitation and  evapotranspiration.  Therefore,  the 
concepts  of  cumulative  soil  moisture  deficit 
(CSMD),  (the  amount  of  water  needed  to  restore 
soil  to  field  capacity  as  calculated  from  the  running 
total  difference  between  rainfall  and  potential  eva- 
potranspiration), and  winter  rain  acceptance 
(WRAP)  were  measured.  CSMD,  which  can  be 
used  as  a  general  guideline  for  determining  how 
much  fluid  a  soil  can  accept  before  reaching  field 
capacity,  ranged  from  1 16  mm  in  the  southeast  to  2 
mm  in  the  northwest.  The  soil  moisture  deficit 
periods  were  determined  for  four  regions  and  it 
was  concluded  that  hydraulic  loading  was  unlikely 
to  occur  during  these  periods  under  normal  farm 
practices  in  the  various  regions.  WRAP,  which 
depends  on  the  soil  water  regime,  the  depth  to  an 
impermeable  layer,  the  permeability  of  the  soil 
horizons  above  the  impermeable  layer,  and  the 
slope,  was  used  to  assess  the  possibilities  of  farm 
effluent  disposal  outside  the  CSMD  period  under 
field  capacity  or  saturated  conditions.  It  was  found 
that  about  49%  of  the  soils  in  Ireland  have  a  very 
high  to  moderate  WRAP,  and  36%  have  low  or 
very  low  WRAP;  the  latter  soils  are  likely  to 
exhibit  problems  if  effluents  are  applied  outside  the 
CSMD  period.  Regional  farm  slurry  storage  dura- 
tion requirements  were  estimated  from  CSMD  and 
WRAP  data.  (Wood-PTT) 
W88-01922 


STATISTICAL  EVALUATION  OF  DRAI"  tGE 
TREATMENTS  IN  SIMPLE  FIELD  TRIALS 
WITH  SPECIAL  REFERENCE  TO  FORMER 
OPENCAST  COAL  MINING  LAND, 

University  Coll.  of  Wales,   Llanelly.   Field  Lab. 

J.  Scullion,  A.  R.  A.  Mohammed,  and  G.  A. 

Ramshaw. 

Journal     of     Agricultural     Science,     Cambridge 

JASIAB,  Vol.  107,  Part  3,  p  515-520,  December 

1986.  1  fig,  5  tab,  19  ref. 

Descriptors:  'Drainage  practices,  'Surface- 
groundwater  relations,  'Surface  water  manage- 
ment, 'Statistical  analysis,  Water  management. 
Mathematical  studies,  Field  tests,  Coal  mining, 
Drainage,  Soil  water,  Regression  analysis,  Drain- 
age response  patterns,  Rainfall. 

Drainage  trials  frequently  lack  any  statistical  eval- 
uation of  treatment  differences,  often  because  of 
practical  difficulties  in  setting  up  randomized  field 
experiments.  Also,  where  detailed  moisture  meas- 
urements are  carried  out,  the  usefulness  of  such 
data  is  small  in  relation  to  the  workload  involved. 
Procedures  are  described  which  seek  to  rectify,  in 
part,  these  limitations.  Routine  drain  and  surface 
condition  data  were  analyzed.  Parallel  regression 
analysis  was  used  to  compare  drainage  response 
patterns  based  on  linear  relationships  between  rain- 
fall and  peak  drain  flow.  A  point  scoring  system 
allowed  treatment  effects  on  surface  conditions  to 
be  evaluated  by  chi-square  analysis.  Artificial 
drainage  seeks  to  simulate  naturally  free-draining 
conditions.  In  line  with  this  objective,  soil  moisture 
contents  in  the  field,  on  a  'Field  Capacity  Day', 
were  related  to  those  at  a  standard  (-10  KPa) 
moisture  tension  typical  of  free-draining  reference 
sites.  Effectiveness  of  drainage  performance  was 
indicated  by  proximity  of  field  and  reference  ten- 
sion moisture  contents.  Worked  examples  of  each 
of  the  procedures  are  provided.  The  procedures 
were  both  sensitive  and  complementary.  The  value 
of  the  overall  approach  and  its  application  under 
more  normal  agricultural  conditions  are  discussed. 
(Author's  abstract) 
W88-01923 


FIELD  DRAINAGE  EXPERIMENTS  AND 
DESIGN  ON  FORMER  OPENCAST  COAL 
MINING  LAND, 

University   Coll.   of  Wales,   Llanelly.   Field   Lab. 
J.  Scullion,  and  A.  R.  A.  Mohammed. 
Journal     of     Agricultural     Science,     Cambridge 
JASIAB,  Vol.  107,  Part  3,  p  521-528,  December 
1986.  3  fig,  4  tab,  25  ref. 

Descriptors:  'Surface-groundwater  relations, 
'Drainage  engineering,  'Drainage,  'Soil  proper- 
ties, 'Surface  water  management,  'Water  manage- 
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ment,  Design  criteria,  Coal  mining,  Subsoiling, 
Drain  spacing,  Drainage  practices,  Statistical  anal- 
ysis, Subsoil  drainage. 

A  series  of  drainage  trials  was  set  up  to  investigate 
various  aspects  of  drainage  design  on  former  open- 
cast coal  mining  land.  The  drainage  problem  was 
characterized.  Subsoiling,  subsoiling  direction  with 
respect  to  slope,  and  drain  spacing  were  assessed  as 
factors  affecting  drainage  performance.  The  per- 
sistence of  subsoiling  effectiveness  was  also  moni- 
tored. Drainage  performances  were  evaluated  sta- 
tistically. Surface  wetness  was  the  predominant 
feature  of  drainage  conditions  on  opencast  land 
and  the  effectiveness  of  drainage  treatments  was 
limited  to  the  control  of  this  superficial  water. 
Secondary  drainage,  in  this  case  subsoiling,  was  an 
essential  feature  of  field  drainage,  reducing  surface 
wetness  and  runoff.  The  effectiveness  of  subsoiling 
was  dependent  on  there  being  sufficient  gradient 
(4-5%)  along  channels  for  intercepted  water  to 
clear.  For  this  reason,  adoption  of  appropriate 
minimum  reinstatement  gradients  and  the  arrange- 
ment of  field  drains  to  accommodate  preferred 
directions  of  secondary  treatments  would  assist 
drainage  effectiveness.  There  was  a  gradual  dete- 
rioration in  drainage  performance  as  spacing  in- 
creased. Spacings  in  the  range  of  20-30  meters 
appeared  to  offer  a  reasonable  compromise  be- 
tween cost  and  benefit.  The  persistence  of  subsoil- 
ing treatments,  which  deteriorated  markedly  after 
2-4  years,  was  not  affected  by  drain  spacing.  Per- 
formance at  the  widest  spacings  tested,  was,  how- 
ever, generally  poor  regardless  of  time  since  sub- 
soiling.  A  basis  for  calculating  design  rates  on 
individual  sites  and  the  implications  for  drainage 
theory  of  soil  air-water  interactions  are  discussed. 
(Author's  abstract) 
W88-01924 


APPLICATION  OF  INFILTRATION  EQUA- 
TIONS TO  A  CATCHMENT  WITH  LARGE 
SPATIAL   VARIABILITY   IN   INFILTRATION, 

Lund  Univ.  (Sweden).  Dept.  of  Water  Resources 

Engineering. 

For  primary  bibliographic  entry  see  Field  2A. 

W88-01969 


LAKE  PERCHED  ON  PISCINE  PERIL, 

Coventry  (Lanchester)  Polytechnic  (England). 
I.  Payne. 

New  Scientist  NWSCAL,  Vol.  115,  No.  1575,  p 
50-54,  August  27,  1987. 

Descriptors:  *Lake  Victoria,  *Nile  perch,  *Species 
diversity,  •Limnology,  Environmental  effects,  Ec- 
ological balance,  Ecosystems,  Food  habits,  Food 
chains. 

Lake  Victoria  once  supported  a  vast  variety  of 
fish,  many  unique  to  its  waters.  After  the  Nile 
perch  moved  in,  all  this  changed.  Many  species  of 
local  fish  have  disappeared  and,  overall,  numbers 
are  dropping  rapidly.  In  contrast,  the  Nile  perch 
has  flourished.  Its  disastrous  effect  on  the  lake's 
fish  shows  the  danger  of  introducing  an  unchal- 
lenged predator.  One  solution  to  the  problem  may 
be  the  fish's  appetite:  it  could  eat  all  the  available 
food  and  still  starve  to  death.  In  30  years,  since  the 
fish  was  first  found  in  Lake  Victoria,  the  popula- 
tion of  Nile  perch  has  grown  so  large  that  the 
usurpers  make  up  80%  of  the  fish  in  the  lake.  Nile 
perch  appeared  in  Kenyan  waters  in  1966  where  its 
expansion  was,  again,  explosive.  In  the  Nyanza 
Gulf,  which  lies  in  the  northeast  of  Lake  Victoria, 
60%  of  the  catch  was  perch  by  1981.  However, 
conditions  in  the  gulf  are  ideal  for  the  Nile  perch, 
as  the  water  is  shallow.  In  open  waters,  the  pro- 
portion of  perch  was  about  half  this.  Eventually, 
the  Nile  perch  reached  the  southern  half  of  the 
lake.  It  appeared  in  the  waters  off  Tanzania  in 
1978.  By  1982,  it  constituted  6.4%  of  the  Tanzani- 
an  catch.  As  the  Nile  perch  established  itself  in  the 
lake,  it  preyed  mainly  on  the  small  cichlids.  The 
numbers  of  these  declined  rapidly.  In  Kenyan 
waters,  catches  of  small  cichlids  have  fallen  to  the 
point  where,  in  1981,  they  made  up  only  4%  of  the 
catch.  Other  fish,  as  well  as  the  cichlids,  have 
declined  in  the  face  of  the  incursions  by  the  Nile 
perch.  A  catfish,  Bagrus,  for  example,  was  the 
main   predator  of  the  cichlids  before  the   perch 


moved  in  on  its  territory.  Scientists  estimate  that 
this  predator  ate  about  70%  of  the  haplochromines 
each  year.  The  answer  to  the  problem  of  the  Nile 
perch  is  to  fish  it  away,  to  give  other  fish  a  chance. 
This  is  one  of  the  few  times  when  fishery  scientists 
can  recommend  that  people  exploit  a  particular 
species  as  soon  as  possible.  No  one  can  predict  the 
extent  to  which  catches  will  stay  at  the  same  level. 
The  Nile  perch  is  a  predator  and  its  explosive 
growth  depends  on  a  hugh  population  of  small  fish 
for  prey  and  an  absence  of  any  serious  competition 
as  a  predator.  (Lantz-PTT) 
W88-01989 


PREDICTION  OF  NITROGEN  AND  PHOS- 
PHORUS LOSSES  AS  RELATED  TO  AGRI- 
CULTURAL DRAINAGE  SYSTEM  DESIGN, 

North  Carolina  State  Univ.  at  Raleigh.  School  of 

Agriculture  and  Life  Sciences. 

S.  C.  Deal,  J.  W.  Gilliam,  R.  W.  Skaggs,  and  K.  D. 

Konyha. 

Agriculture,  Ecosystems  and  Environment,  Vol. 

18,  No.  1,  p  37-51,  1986.  8  tab,  14  ref. 

Descriptors:  *Nitrogen,  'Phosphorus,  'Drainage 
systems,  'Drainage  engineering,  'Controlled 
drainage,  'Agriculture,  Prediction,  Engineering, 
Nutrients,  North  Carolina,  Computers,  Simulation 
analysis,  Drainage,  Subsurface  drainage,  Nitrates, 
Simulation,  Soil  types. 

The  effects  of  differing  degrees  of  improved  agri- 
cultural drainage  was  determined  on  the  long-term 
efflux  of  N  and  P  from  poorly  drained  soils  of  the 
North  Carolina  Coastal  Plain.  The  effect  of  using 
controlled  drainage  on  efflux  was  also  investigated. 
Computer  simulations  were  used  to  predict  the 
losses  from  six  soils  for  a  20-year  period,  indicating 
that  drainage  system  design  and  management  can 
have  significant  effects  upon  N  and  P  efflux  in 
drainage  water.  Drainage  systems  designed  to  give 
good  subsurface  drainage  lost  17-35  kg/ha/yr 
more  N03-N  than  systems  with  poor  subsurface 
drainage.  Good  subsurface  drainage  decreased 
total  P  lost  by  0.2-0.4  kg/ha/yr  on  the  mineral  soils 
studied.  The  increase  in  N  lost  through  subsurface 
drainage  can  partially  be  offset  by  controlled 
drainage.  Under  the  conditions  simulated  in  this 
study,  controlled  drainage  reduced  the  nitrate 
efflux  by  as  much  as  34%,  depending  on  soil  and 
management  conditions.  Controlled  drainage  does, 
however,  result  in  a  small  increase  in  P  efflux 
under  the  conditions  simulated.  (Author's  abstract) 
W88-02071 


SOLUBLE  SALT  CONTENT  OF  THE  ALLUVI- 
AL BANKS  OF  A  SEMI-ARID  TRIBUTARY 
CATCHMENT  OF  THE  GREAT  FISH  RIVER, 

Rhodes  Univ.,  Grahamstown  (South  Africa).  Hy- 

drological  Research  Unit. 

D.  A.  Hughes,  and  J.  H.  Moolman. 

Water  SA,  Vol.  13,  No.  2,  p  81-86,  April  1987.  3 

fig,  1  tab,  13  ref. 

Descriptors:  'Salinity,  'Catchments,  'Saline  soil, 
♦Alluvial  channels,  'Rainfall-runoff  relationships, 
Runoff,  Rainfall,  Semi-arid  climates,  River  sys- 
tems, Solute  transport,  Great  Fish  River. 

Soil  samples  were  collected  from  a  number  of 
different  channel  bank  locations  within  the  Ecca 
catchment  in  the  semi-arid  eastern  Cape  Province, 
Republic  of  South  Africa.  At  each  location,  sam- 
ples were  taken  at  different  heights  of  the  vertical 
bank  section  and  at  a  series  of  horizontal  depths 
into  the  banks.  The  electrical  conductivity  (EC)  of 
the  water-saturated  extracts  was  used  as  an  index 
of  soluble  salt  content  and  the  logarithmically 
transformed  data  subjected  to  analysis  of  variance. 
EC  values  were  found  to  be  variable  and  apart 
from  a  generalized  increase  with  vertical  depth,  no 
spatial  structure  was  evident.  The  variable  nature 
of  the  data  collected  from  this  undisturbed  (i.  e. 
uncultivated)  catchment  suggests  that  the  move- 
ment of  water  and  salt  into  and  out  of  the  river 
banks  is  very  localized,  possibly  due  to  the  pres- 
ence of  preferential  flowpaths.  Surface  salt  accu- 
mulation on  the  banks  of  the  Ecca  River  does  not 
appear  to  be  a  widespread  phenomenon.  The  gen- 
eral absence  of  salt  efflorescence  on  the  river  bank, 
and  the  increase  in  salt  content  with  depth  down 


the  bank,   may   be  related   to  the  two  types  of 
rainstorms    which    prevail    in    this    catchement 
(Airone-PTT) 
W88-02090 


KINETICS  OF  WATER  VAPOR  ADSORPTION 
ON  SOILS, 

California  Univ.,  Davis.  Dept.  of  Land,  Air  and 

Water  Resources. 

M.  E.  Grismer. 

Soil  Science  SOSCAK,  Vol.  143,  No.  5,  p  367-371 

May  1987.  7  fig,  1  tab,  Href. 

Descriptors:  'Water  vapor,  'Soil  water,  'Adsorp- 
tion, 'Kinetics,  'Soil  texture,  'Model  studies,  Soil 
types,  Bentonite,  Clays,  Hygroscopic  waters,  Soil 
solution. 

Water  vapor  transport  and  adsorption  may  be  a 
significant  factor  in  solution  movement  through 
relatively  dry  fine-textured  soils.  An  experimental 
procedure  capable  of  monitoring  the  temporal  de- 
pendence of  the  vapor  adsorption  is  presented. 
Results  from  several  experiments  conducted  on 
two  bentonite  samples  were  collapsed  into  a  coin- 
cident set  of  curves  through  normalization  of  the 
time  axis  by  the  sample  mass.  Additional  experi- 
ments were  also  conducted  on  two  fine-textured 
soils.  From  the  normalized  data  it  was  possible  to 
model  the  kinetic  adsorption  process  by  a  hyper- 
bolic type  function  that  depends  upon  the  initial 
adsorption  rate  and  equilibrium  water  content  of 
the  particular  soil.  Such  dependence  suggested  that 
mechanisms  involved  in  physical  adsorption  of 
water  vapor  are  common  to  most  soils.  (Author's 
abstract) 
W88-02329 


WATER  UPTAKE  BY  ROOTS  IN  CRACKS  AND 
WATER  MOVEMENT  EN  CLAYEY  SUBSOIL, 

National  Research  Inst,  of  Agricultural  Engineer- 
ing, Yatabe  (Japan). 

For  primary  bibliographic  entry  see  Field  21. 
W88-02330 


MODELING  THE  FLOW  OF  IMMISCIBLE 
FLUIDS  IN  SOILS, 

National  Chunghsing  Univ.,  Taichung  (Taiwan). 

Dept.  of  Soil  Science. 

C.  Lin. 

Soil  Science  SOSCAK,  Vol.  143,  No.  4,  p  293-300, 

April  1987.  1  fig,  12  ref. 

Descriptors:  'Soil  water,  'Path  of  pollutants, 
•Model  studies,  'Immiscibility,  'Mathematical 
equations,  Simulation,  Flow,  Trichloroethylene, 
Sand,  Equations. 

A  model  for  the  flow  of  two  incompressible  and 
immiscible  fluids  in  soils,  developed  by  combining 
a  modified  Darcy's  law  with  the  continuity  equa- 
tions is  reported.  The  resulting  equations  are  of  a 
system  of  nonlinear  partial  differential  equations. 
Numerical  analysis,  based  on  the  finite  element 
method  and  Newton-Raphson's  method,  to  solve 
the  equations  is  given  and  discussed.  Computer 
simulations  of  the  flow  of  water  and  trichloroethy- 
lene in  sands  are  also  shown.  (Author's  abstract) 
W88-02360 


SOIL  NUTRIENT  LEACHING  IN  RESPONSE 
TO  SIMULATED   ACID  RAIN  TREATMENT, 

Tennessee  Valley  Authority,  Chattanooga.  Div.  of 

Air  and  Water  Resources. 

For  primary  bibliographic  entry  see  Field  5C. 

W88-02458 


2H.  Lakes 


ECOLOGY  OF  THE  COASTAL  MARSHES  OF 
WESTERN  LAKE  ERIE:  A  COMMUNITY  PRO- 
FILE, 

Ohio  State  Univ.,  Columbus.  Center  for  Lake  Erie 

Area  Research. 

C.  E.  Herdendorf. 

Biological  Report  85(7.9),  February  1987.  171  p,  92 

fig,  31  tab,  253  ref,  13  append. 
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Descriptors:  'Lake  Erie,  'Ecology,  'Wetlands, 
•Coastal  marshes,  Ecosystems,  Great  Lakes,  Eco- 
logical distribution,  Fish,  Mammals,  Birds,  Inverte- 
brates. 

Lake  Erie,  the  southernmost  of  the  Laurentian 
Great  Lakes,  is  narrow  and  relatively  shallow  in 
comparison  to  other  Great  Lakes.  The  lake  experi- 
ences extreme  water  level  fluctuations  and  storm 
energy  restricts  the  development  of  wetlands  to 
protected  areas  within  embayments,  lagoons,  or 
behind  barriers.  However,  coastal  marshes  of  west- 
em  Lake  Erie  fringe  the  shorelines  of  Michigan, 
Ohio,  and  Ontario  and  encompass  an  area  of  268  sq 
km.  This  publication  reviews  the  ecological  data 
and  information  on  the  wetlands  of  Lake  Erie, 
which  are  some  of  the  more  productive  areas  in 
the  Great  Lakes  ecosystem.  The  geologic  history 
of  Lake  Erie  leading  to  the  development  of  wet- 
lands, the  present  environment,  and  present  wet- 
land distribution  is  presented  as  background  in  the 
opening  chapters.  Biological  information  available 
for  the  Lake  Erie  wetlands,  biological  production, 
and  community  organization  in  the  wetlands  are 
examined.  A  chapter  on  applied  ecology  address- 
ing issues  such  as  wetland  loss,  values  of  wetlands 
to  fish  and  wildlife,  management,  and  future  pros- 
pects for  Lake  Erie  wetlands  completes  the  publi- 
cation. (Author's  abstract) 
W88-01610 


BLUE  MESA  RESERVOIR,  COLORADO:  A 
HISTORICAL  REVIEW  OF  ITS  LIMNOLOGY, 
1965-1985, 

Bureau  of  Reclamation,  Denver,  CO.  Applied  Sci- 
ences Branch. 

L.  S.  Cudlip,  R.  D.  French,  and  D.  Hickman. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA.  22161  as  PB87-219283, 
A04  in  paper  copy,  A01  in  microfiche.  Report  No. 
REC-ERC-87-3,  June  1987.  59  p,  17  fig,  13  tab,  81 
ref,  append. 

Descriptors:  'Limnology,  'Blue  Mesa  Reservoir, 
'Colorado,  'Literature  review,  History,  Biological 
properties,  Chemical  properties,  Physical  proper- 
ties, Ecology. 

Twenty  years  of  biological,  chemical,  and  physical 
data  from  Blue  Mesa  Reservoir,  Colorado,  were 
analyzed  to  elucidate  The  process  of  impoundment 
maturation  in  Bureau  of  Reclamation  reservoirs. 
Blue  Mesa  Reservoir  was  chosen  for  two  reasons: 
(1)  the  impoundment  is  20  years  old,  and  should 
have  attained  trophic  equilibrium,  and  (2)  there  is  a 
relatively  large  amount  of  data  with  which  to 
assess  the  impoundment's  biological,  chemical,  and 
physical  structure  and  function  over  time.  Blue 
Mesa  Reservoir's  limnology  has  been  studied  since 
impoundment  in  1965.  Much  of  the  initial  work 
was  performed  by  Colorado  Division  of  Wildlife 
personnel;  later  work  was  conducted  by  the  Envi- 
ronmental Protection  Agency  and  National  Park 
Service.  The  most  recent  work,  contracted  by  the 
Bureau  of  Reclamation,  culminates  20  years  of 
study.  The  data  were  analyzed  for  historical 
trends.  Evidence  of  such  trends  was  interpreted 
and  used  to  assess  present  reservoir  trophy,  to 
predict  future  reservoir  trends,  and  to  indicate 
future  management  possibilities.  (Author's  ab- 
stract) 
W88-01665 


QUANTITATIVE  COMPARISON  OF  FOOD 
NICHES  IN  SOME  FRESHWATER  ZOO- 
PLANKTON:  A  MULTI-TRACER-CELL  AP- 
PROACH, 

Dartmouth  Coll.,  Hanover,  NH.  Dept.  of  Bologi- 

cal  Sciences. 

K.  G.  Bogdan,  and  J.  J.  Gilbert. 

Oecologia  OECOBX,  Vol.  72,  No.  3,  p  331-340, 

June  1987.  4  fig,  4  tab,  18  ref.  NSF  Grants  DEB 

8119213  and  BSR  8415024. 

Descriptors:  'Zooplankton,  'Food  niches,  'Fresh- 
water, 'Food  habits,  'Zooplankton,  Aquatic  ani- 
mals, Foods,  Behavior,  Plankton,  Tracers,  Isotopic 
tracers,  Rotifers,  Cladocerans,  Copepods,  Correla- 
tion coefficient,  Food  chains,  Algae. 

The  abilities  of  some  zooplankton  (rotifers,  clado- 
cerans,  copepods)   to   ingest   different   sizes   and 


kinds  of  food  cells  were  quantified  by  determining 
the  relative  efficiencies  with  which  they  ingested 
nine  tracer-cell  types,  ranging  from  a  coccoid  bac- 
terium (0.45  cu  micrometers)  to  the  alga  Crypto- 
monas  erosa  (800-920  cu  micrometers).  These  effi- 
ciencies were  obtained  by  dividing  the  clearance 
rate  of  each  zooplankton  group  (species,  popula- 
tion, developmental  stage  or  size  class  of  a  species 
population)  on  each  P32-labeled  cell  type  by  that 
of  a  simultaneously-offered,  P33-labeled,  standard 
cell  type  -  Chlamydomonas  reinhardtii.  Similarities 
of  efficiency  patterns  on  these  cell  types  (food 
niches)  between  all  possible  pairs  of  the  17  zoo- 
plankton groups  from  four  ecosystems  were  deter- 
mined by  calculating  correlation  coefficients.  Al- 
though the  utilization  of  the  tested  cell  types  may 
vary  greatly  within  a  species,  three  feeding  guilds 
could  be  distinguished  based  primarily  on  the  effi- 
ciencies with  which  the  smallest  types  were  ingest- 
ed. Principal  component  analysis  of  the  matrix  of 
correlation  coefficients  provided  objective  confir- 
mation of  the  three  guilds  and  provided  a  visual 
representation  of  the  food  niches  of  the  17  zoo- 
plankton groups  in  three-dimensional  space. 
(Wood-PTT) 
W88-01704 


MIRE  DEVELOPMENT,  POOL  FORMATION 
AND  LANDSCAPE  PROCESSES  ON  PAT- 
TERNED FENS  IN  DALARNA,  CENTRAL 
SWEDEN, 

Harvard  Univ.,  Petersham,  MA.  Harvard  Forest. 
D.  R.  Foster,  and  S.  C.  Fritz. 
Journal  of  Ecology  JECOAB,  Vol.  75,  No.  2,  p 
409-437,  June  1987.  25  fig,  5  tab,  78  ref. 

Descriptors:  'Pool  formation,  'Paleoecology, 
'Mire  development,  'Ephemeral  pools,  'Geomor- 
phology,  'Ponds,  Dalarna,  Sweden,  Topography, 
Topographic  mapping,  Terrain  analysis,  Drainage, 
Fens,  Wetlands,  Ecosystems. 

Mire  development  and  pool  formation  were  exam- 
ined stratigraphically  on  patterned  fens  in  Dalarna, 
central  Sweden.  The  paleoecological  study  was 
complimented  by  mapping  of  the  surface  and  sub- 
stratum topography,  description  of  modern  land- 
forms,  analysis  of  the  water  chemistry  and  diatom 
flora,  and  phytosociological  study  of  the  vegeta- 
tion. Forty-three  releves  are  organized  into  seven 
noda,  which  separate  along  a  moisture  gradient. 
The  major  landforms  include  mire-margin  hum- 
mocks, pine  islands,  ridges,  flarks,  mud  bottoms, 
and  open-water  pools.  Peat  cores  along  a  900  m 
transect  from  the  base  to  the  top  of  one  fen  slope 
show  that  the  mire  developed  through  upslope 
paludification.  Basal  radiocarbon  dates  decrease 
sequentially  from  9040  +  or  -  80  years  B.P.  at  the 
base  of  the  slope  to  1640  +  or  -  50  years  B.P.  at  a 
point  100  m  from  the  top  ot  the  fen.  Buried  forest 
soils  and  stumps  of  Pinus  sylvestris  at  the  base  of 
the  peat  indicate  that  forest  communities  were 
replaced  by  sedge  fen.  Pools  and  ridges  develop 
through  gradual  differentiation  of  the  mire  surface 
some  thousands  of  years  following  mire  initiation. 
Deep  pools  are  underlain  by  more  than  1  m  of 
algal  gyttja,  which  grades  downward  into  peat 
detritus  and  then  peat.  Radiocarbon-dated  profiles 
indicate  that  pools  initially  deepen  through  peat 
degradation  before  the  deposition  of  algal  sediment 
starts.  The  surface  patterning  is  dynamic.  The  total 
pool  area  on  the  mire  increases  with  time  and  the 
size,  shape  and  orientation  of  individual  pools  may 
change.  Pools  expand  through  gradual  submer- 
gence of  marginal  areas  as  well  as  through  coales- 
cence. Pool  drainage  may  occur  through  coales- 
cence of  pools  at  different  elevations,  through 
ridge  erosion,  and  through  subsurface  piping.  The 
overall  development  of  the  mires  involves  progres- 
sive diversification  on  two  scales.  The  regional 
landscape  increases  in  complexity  and  landform 
diversity  as  mires  form  and  replace  forest  commu- 
nities. On  the  mires,  local  diversification  involves 
the  development  and  alteration  of  surface  features 
through  time.  (Author's  abstract) 
W88-01708 


DISTRIBUTION  OF  STREAM-EDGE  VEGETA- 
TION ALONG  A  GRADIENT  OF  CURRENT 
VELOCITY, 

Umea     Univ.     (Sweden).     Dept.     of    Ecological 


Botany. 

C.  Nilsson. 

Journal  of  Ecology  JECOAB,  Vol.  75,  No.  2,  p 

513-522,  June  1987.  4  fig,  51  ref. 

Descriptors:  'Plant  populations,  'Stream  banks, 
'Flow  velocity,  'Streams,  'Water  currents,  Sur- 
face flow,  Sweden,  Aquatic  plants,  Riparian  vege- 
tation, Habitats,  Vegetation,  Aquatic  habitats,  Dis- 
tribution patterns,  Streamflow. 

Natural  physical  disturbance  plays  an  important 
role  in  shaping  plant  community  structure  along 
streams.  It  is  difficult  to  integrate  all  types  and 
scales  of  disturbance  in  a  single  measure.  Current 
velocity  at  the  surface  in  mid-stream  was  used  as 
an  estimate  and  floristic  patterns  in  the  aquatic  and 
riparian  plant  communities  were  examined  along 
the  gradient  obtained.  The  study  was  made  along  a 
northern  Swedish  stream.  The  number  of  species  in 
the  water  reached  a  peak  at  an  intermediate  cur- 
rent velocity,  whereas  that  in  the  riparian  belt 
showed  an  overall  increase  with  current  velocity. 
In  both  habitats  substratum  changed  from  mainly 
organic  to  inorganic  at  an  intermediate  current 
velocity.  The  zone  where  substratum  changed  co- 
incided with  the  major  change  between  communi- 
ties. Here  utilization  of  space  was  at  its  maximum. 
The  role  of  site  disturbance  in  producing  these 
patterns  is  discussed.  It  is  suggested  that  soil  analy- 
ses alone  may  be  useful  for  identifying  disturbance 
gradients  associated  with  both  flow  and  wave 
action  along  a  watercourse.  (Author's  abstract) 
W88-01709 


PRESENCE  OF  ERWINIA  CAROTOVORA  IN 
SURFACE  WATER  IN  NORTH  AMERICA, 

Colorado  State  Univ.,  Fort  Collins.  Dept.  of  Plant 

Pathology  and  Weed  Science. 

M.  D.  Harrison,  G.  D.  Franc,  D.  A.  Maddox,  J.  E. 

Michaud,  and  N.  J.  McCarter-Zorner. 

Journal  of  Applied  Bacteriology  JABAA4,  Vol. 

62,  No.  6,  p  565-570,  June   1987.   3  tab,   18  ref. 

Descriptors:  'Pollutant  identification,  'Rivers, 
'Lakes,  'Bacteria,  'Erwinia  carotovora,  Water 
pollution,  Surface  water,  Pollutants,  Springs, 
Creeks,  Streams,  Reservoirs,  Ponds,  Potatoes, 
United  States,  Canada,  Microbiological  studies. 

Erwinia  carotovora  was  frequently  isolated  from 
samples  of  surface  water  collected  from  66  rivers, 
springs,  creeks,  streams,  lakes,  reservoirs  and 
ponds  in  16  states  in  the  US,  but  was  not  found  in 
the  single  fresh  water  sample  collected  in  Canada. 
The  organism  was  also  isolated  from  water  collect- 
ed from  the  Pacific  Ocean  and  the  Gulf  of  Mexico. 
In  Colorado  and  Wyoming,  E.  carotovora  was 
isolated  from  water  samples  nearly  every  month  of 
the  year  when  monthly  samples  were  collected 
from  several  streams.  Erwinia  carotovora  subsp. 
carotovora  represented  98.8%  of  the  strains  recov- 
ered from  the  water  samples;  E.  carotovora  subsp. 
atroseptica  made  up  the  remainder  of  the  strains; 
E.  chrysanthemi  was  not  found.  (Author's  ab- 
stract) 
W88-01711 


EVALUATION  OF  THE  SATURATION  AP- 
PROACH TO  MEASUREMENT  OF  VMAX  FOR 
GLUCOSE  MINERALIZATION  BY  EPILITHIC 
FRESHWATER  BACTERIA, 

Hull  Univ.  (England).  Dept.  of  Plant  Biology. 
R.  Goulder. 

Letters  in  Applied  Microbiology,  Vol.  4,  No.  2,  p 
29-32,  1987.  1  fig,  1  tab,  11  ref. 

Descriptors:  'Aquatic  bacteria,  'Heterotrophic 
bacteria,  'Microbiological  studies,  Bacteria,  Miner- 
alization, Glucose,  Biochemistry,  Epilithion. 

The  heterotrophic  activity  of  natural  populations 
of  suspended  aquatic  bacteria  is  frequently  investi- 
gated by  measurement  of  utilization  (assimilation 
and/or  mineralization)  of  radiolabeled  organic 
substrates.  Three  analytical  approaches  have  been 
used;  kinetic,  trace  addition,  and  single  substrate 
concentration/saturation.  This  study  considers 
whether  saturation  of  bacterial  glucose  mineraliza- 
tion in  epilithion  suspensions  can  be  achieved,  al- 
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lowing  estimation  of  V  sub  max  (the  potential 
utilization  rate  achievable  at  saturation  substrate 
concentration)  by  incubation  at  a  single,  saturation 
substrate  concentration.  The  glucose  mineraliza- 
tion rate  by  epilithion  from  calcareous  streams 
increased  with  an  increase  in  added  glucose  con- 
centration, and  a  straight  line  relationship  was  es- 
tablished. With  epilithion  from  acid  streams,  satu- 
ration was  achieved.  V  sub  max  could  then  be 
estimated  by  incubation  at  a  single  substrate  con- 
centration, but  only  if  achievement  of  saturation 
can  be  demonstrated.  The  method  may  be  appro- 
priate only  at  certain  seasons,  i.e.,  it  might  not  be 
suitable  during  low  summer  flow  when  pH  is  close 
to  neutral  and  epilithic  filamentous  algae  are  abun- 
dant. (McFarlane-PTT) 
W88-01803 


RELATIONS  BETWEEN  AQUATIC  PLANT 
COMMUNITIES  AND  LAKE  CHARACTERIS- 
TICS ON  MACQUARIE  ISLAND, 

Tasmania  Univ.,  Hobart  (Australia).  Dept.  of  Ge- 
ography. 
J.  M.  R.  Hughes. 

New  Zealand  Journal  of  Botany  NZJBAS,  Vol 
24,  No.  2,  p  271-278,  1986.  3  fig,  3  tab,  29  ref. 

Descriptors:  *Cold  regions,  'Lakes,  *Aquatic 
plants,  'Macquarie  Island,  Rooted  aquatic  plants, 
Eutrophic  lakes,  Oligotrophic  lakes,  Myriophyl- 
lum,  Biomass,  Water  quality,  Limnology. 

An  understanding  of  the  relationships  between 
aquatic  plant  communities  and  lake  characteristics 
on  subantarctic  islands  is  of  great  importance  for 
their  conservation,  for  reconstructing  past  climates 
using  pollen  from  aquatic  species,  and  for  monitor- 
ing changes  in  subantarctic  lake  ecosystems.  De- 
scribed is  the  marginal  and  aquatic  vegetation  of  5 
lakes  on  Macquarie  Island,  investigating  the  rela- 
tionships between  water  quality,  substrate  charac- 
teristics, and  the  plant  communities  of  these  lakes. 
Two  lakes  have  nutrient-rich  waters  and  organic 
substrates  while  the  other  3  are  oligotrophic  with 
coarse  inorganic  substrates.  Myriophyllum  triphyl- 
lum  is  widespread  in  the  nutrient-rich  lakes,  along 
with  aquatic  bryophytes  and  algae.  Aquatic  angio- 
sperms  are  mostly  absent  from  the  oligotrophic 
lakes.  It  is  suggested  that  the  greater  biomass  in 
some  of  the  lakes  is  due  to  nutrients  derived  from 
deposition  of  sediment  from  the  surrounding  basin 
(McFarlane-PTT) 
W88-01805 


INFERENCES  FROM  SPATIAL  AND  TEMPO- 
RAL VARIABILITY  IN  ECOSYSTEMS:  LONG- 
TERM  ZOOPLANKTON  DATA  FROM  LAKES, 

Wisconsin  Univ. -Madison.  Center  for  Limnology. 
T.  K.  Kratz,  T.  M.  Frost,  and  J.  J.  Magnuson. 
American  Naturalist  AMNTA4,  Vol.  129,  No  6  p 
830-846,  June  1987.  5  fig,  4  tab,  30  ref.  NSF  Grant 
DEB  8012313  and  Little  Rock  Lake  Experimental 
Acidification  Project  (CR8 122 16-0 1-0)  (coopera- 
tive agreement  with  U.S.  EPA). 

Descriptors:  'Spatial  distribution,  'Temporal  dis- 
tribution, 'Zooplankton,  'Ecosystems,  'Lakes,  Ec- 
ological distribution,  Species  diversity,  Rotifers, 
Copepods,  Cladocerans. 

Ecosystem  patterns  and  processes  exhibit  spatial 
and  temporal  variability.  Analysis  of  this  variabili- 
ty can  reveal  which  aspects  of  a  system  are  specific 
to  sites  or  years.  Patterns  in  this  variability  yield 
insights  into  the  forces  structuring  ecosystems.  An 
unpublished  zooplankton  data  set  collected  in  the 
summers  of  1929-1941  from  five  neighboring 
northern  Wisconsin  lakes  is  examined.  Eight  taxa 
common  to  the  five  lakes  were  two  rotifers,  four 
cladocerans,  and  two  copepods.  Taxa  differed  in 
their  consistency  in  depth  distribution  and  seasonal 
timing.  Among-year  variability  was  greater  in  zoo- 
plankton abundance  than  in  seasonal  timing, 
which,  in  turn,  was  more  variable  than  depth  dis- 
tribution. Among-year  variability  in  maximum 
abundance  was  related  to  a  taxon's  potential  for 
rapid  population  increase.  Variability  among  years 
was  greater  in  rotifer  taxa  than  in  cladoceran  taxa, 
which  were  more  variable  than  copepod  taxa. 
Conditions  specific  to  lakes  appear  to  be  important 
in  controlling  the  abundance  and  depth  distribution 


of  copepods  and  cladocerans.  In  contrast,  it  is 
inferred  that  weather  variation  was  an  important 
determinant  of  seasonal  timing  for  all  eight  taxa 
An  ability  to  predict  general  site-specific  and  year- 
specific  ecosystem  parameters  has  significant  prac- 
tical and  theoretical  implications.  An  analysis  of 
spatial  and  temporal  variability  could  provide 
useful  comparisons  of  ecosystems,  ranging  from 
aquatic  to  terrestrial  habitats  and  comprising  mark- 
edly different  taxa.  (Airone-PTT) 
W88-01816 


STRUCTURE  AND  FUNCTION  OF  DETRITUS 
IN  AQUATIC  ECOLOGICAL  SYSTEMS, 

I.  I.  Vorovich,  Y.  A.  Dombrovskii,  Y.  A. 
Zhdanov,  V.  G.  Il'ichev,  and  F.  A.  Surkov. 
Doklady  Biological  Sciences  DKBSAS,  Vol.  291, 
No.  1-6,  p  648-651,  May  1987.  2  fig,  12  ref.  Trans- 
lated from  Doklady  Akademii  Nauk  SSSR,  Vol 
291,  No.  2,  p  488-491,  November  1986. 

Descriptors:  'Detritus,  'Kinetics,  'Ecosystems, 
•Limnology,  Organic  matter,  Phosphorus,  Decom- 
position, Simulation  analysis. 

Some  theoretical-ecological  and  hydrobiological 
principles  determined  from  analysis  of  a  simulative 
system  of  the  Azov  Sea  are  presented.  The  process 
of  decomposition  of  organic  compounds  is  one  of 
the  most  important  links  in  the  overall  cycling  of 
matter  in  aquatic  ecological  systems.  The  kinetics 
of  the  process  of  destruction  of  organic  matter 
(OM)  in  natural  waters  is  extremely  complex.  Nat- 
ural and  laboratory  investigations  have  shown  the 
theoretical  possibility  of  adequately  approximating 
the  kinetics  of  OM  decomposition  in  the  form  of 
some  sequence  of  first-order  reactions.  Within  this 
framework,  a  model  for  detritus  is  briefly  de- 
scribed. Some  principles  are  outlined  which  follow 
from  this  model,  and  corresponding  parameters 
which  affect  phytocoenesis  stability  are  indicated 
(Airone-PTT) 
W88-01817 


TRANSFORMATION  OF  LAKE  ZOOPLANK- 
TON IN  RIVERS, 

Akademiya  Nauk  SSSR,  Leningrad.  Zoologiches- 
kii  Inst. 
I.  V.  Telesh. 

Doklady  Biological  Sciences  DKDSAS,  Vol.  291, 
No.  1-6,  p  656-659,  May  1987.  3  fig,  14  ref.  Trans- 
lated from  Doklady  Akademii  Nauk  SSSR,  Vol 
291,  No.  2,  p  495-498,  November  1986. 

Descriptors:  'Plankton,  'River  flow,  'Turbidity, 
'Mathematical  analysis,  River  systems,  Lakes, 
Self-purification,  Crustaceans,  Ecosystem,  Cope- 
pods, Rotifers,  Mathematical  equations,  Flow  ve- 
locity, Neva  River. 

Information  about  the  fate  of  lake  plankton  in 
different  sections  of  rivers  is  of  great  value  for 
clarifying  formation  patterns  of  potamoplankton, 
biological  productivity  and  self-purification  of  cur- 
rents, and  their  rational  utilization.  In  the  course  of 
two  voyages,  July  18  and  September  11,  1985, 
samples  of  zooplankton  were  collected  in  Petrok- 
repost'  Bay  of  Lake  Ladoga,  at  ten  stations  along 
the  entire  course  of  the  Neva  and  in  Neva  Bay  of 
the  Gulf  of  Finland.  In  July,  total  biomass  of 
netted  zooplankton  in  Petrokrepost'  Bay  constitut- 
ed 3.35  g/cu  m,  and  the  larger  part  of  it  consisted 
of  cladoceran  crustaceans,  2.90  g/cu  m  (copepods 
0.43  and  rotifers  0.015  g/cu  m;  respectively).  In 
September  total  netted  biomass  was  0.32  g/cu  m. 
Copepods  dominated  (0.17  g/cu  m.  Cladocerans 
yielded  0. 1 1  g/cu  m  and  rotifers  measured  0.032  g/ 
cu  m).  According  to  biomass,  only  1%  of  cladocer- 
ans and  10%  of  copepod  crustaceans,  primarily 
young,  of  those  which  entered  the  Neva  from 
Ladoga  waters  reach  Neva  Bay.  The  strongest  loss 
of  biomass  occurred  at  the  source  and  in  the  upper 
course  of  the  Neva.  A  sharp  change  in  environ- 
mental conditions,  caused  by  increased  flow  rate 
and  turbidity,  was  the  reason  for  this  loss  (in 
summer,  Petrokrepost'  Bay  is  filled  with  coastal 
water  masses  of  increased  particle  content  with 
terrestrial  origin).  The  dependency  of  zooplankton 
biomass  at  any  point  in  the  first  50  km  of  the  river's 
course  away  from  the  source  at  different  rates  of 
flow  was  determined.  The  general  equation  is:  B 


sub  s  =  B  sub  zero  times  e  to  the  KS  power, 
where  B  sub  s  is  zooplankton  biomass  at  a  point  S 
km  from  the  source  of  the  river,  B  sub  zero  is 
zooplankton  biomass  at  the  river  source,  and  K  is 
an  angular  coefficient  which  shows  how  biomass 
changes  per  km  of  the  river's  course.  For  the 
Neva,  zooplankton  biomass  is  reduced  6.6%  km.  It 
has  been  established  that  reduction  in  zooplankton 
concentration  in  a  river  channel  occurs  in  a  regular 
way  under  the  influence  of  conditions  characteris- 
tic of  the  river,  such  as  water  flow,  presence  of 
mineral  suspensions,  and  so  on.  (Airone-PTT) 
W88-01818 


PERFORMANCE  OF  A  NATURAL  WETLAND 
TREATMENT  SYSTEM  FOR  WASTEWATER 
MANAGEMENT, 

CH2M  Hill,  Inc.,  Gainesville,  FL. 

For   primary   bibliographic   entry   see   Field   5D 

W88-01822 


TWO  SIMPLE  MODELS  FOR  ESTIMATING 
DAILY  MEAN  WATER  TEMPERATURES  AND 
DIEL  VARIATIONS  IN  A  DANISH  LOW  GRA- 
DIENT STREAM, 

Miljoestyrelsen,  Silkeborg  (Denmark).  Freshwater 

Lab. 

E.  Jeppesen,  and  T.  M.  Iversen. 

Oikos  OIKSAA,  Vol.  49,  No.  2,  p  149-155   June 

1987.  7  fig,  2  tab,  30  ref. 

Descriptors:  'Denmark,  'Streams,  'Water  temper- 
ature, 'Model  studies,  'Diel  variation,  Regression 
analysis,  Air  temperatures,  Radiation,  Simulation 
analysis. 

The  Danish  River  Susa  was  studied  in  a  third  to 
fourth   order   low   gradient   reach   with   a   large 
summer   biomass    of  macrophytes.    In   a   simple 
model   daily    mean   water   temperature   was   de- 
scribed as  a  function  of  daily  mean  air  temperature 
at  the  two  localities  studied.  A  linear  regression 
analysis  showed  that  the  slopes  of  the  two  regres- 
sion lines  were  significantly  different,  which  could 
be  explained  by  the  relative  proportion  of  incom- 
ing groundwater.  A  simple  model  for  estimating 
the  diel  variations  in  stream  water  temperature  was 
established  from  submodels  of  incoming  and  out- 
going  radiation   and   of  the   exchange   of  heat, 
mainly  with  the  atmosphere.  The  only  input  to  the 
model  is  air  temperature  and  photosynthetic  active 
radiation,  PAR.  Two  parameters,  A  sub  sol  and  A 
sub  con  were  calibrated.  The  parameter  A  sub  sol 
expresses  the  proportion  of  PAR  used  to  heat  the 
water.  At  the  upstream  locality  A  sub  sol  varied 
with  season  due  to  shading  from  the  herbaceous 
bank  vegetation,  whereas  A  sub  sol  at  the  down- 
stream locality  was  constant.  A  sub  con  expresses 
the  rate  of  heat  exchange  between  air  and  water, 
and  is  linearly  related  to  the  reaeration  coefficient, 
which  was  estimated  independently.  The  model 
simulated  the  diel  variations  in  water  temperatures 
quite  accurately.  Even  on  days  when  air  tempera- 
ture and  PAR  showed  large  fluctuations  the  simu- 
lated water  temperatures  deviated  less  than  1  C 
from  actual  measurements  during  90%  of  the  time. 
Using  the  model  at  the  downstream  reach,  with  an 
average  A  sub  sol  and  A  sub  con  as  estimated  from 
the  reaeration  coefficient,  simulated  temperatures 
never  deviated  more  than  2  C  from  actual  meas- 
urements and  less  than  1  C  in  84%  of  the  time.  It  is 
concluded  that  the  establishment  of  such  simple 
temperature  models  would  be  very  useful  in  a  wide 
range  of  ecological  studies  in  streams.  (Author's 
abstract) 
W88-O1830 


ARE  SNAILS  IMPORTANT  COMPETITORS  IN 
STREAM  ECOSYSTEMS, 

Utah  State  Univ.,  Logan.  Dept.  of  Fisheries  and 

Wildlife. 

C.  P.  Hawkins,  and  J.  K.  Furnish. 

Oikos  OIKSAA,  Vol.  49,  No.  2,  p  209-220,  June 

1987.  4  fig,  5  tab,  60  ref.  NSF  Grant  No.  BSR- 

8306892. 

Descriptors:  'Ecosystems,  'Snails,  'Streams, 
Benthic  environment,  Biomass,  Invertebrates,  Pop- 
ulation density,  Algae,  Ecological  distribution. 
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Juga  silicula  (Gould)  is  an  omnivorous  pleurocerid 
snail  that  inhabits  many  streams  in  NW  USA.  In 
some  streams  it  comprises  more  than  90%  of  inver- 
tebrate standing  crop  biomass.  Analysis  of  benthic 
samples  from  20  stream  reaches  showed  that  densi- 
ties of  many  invertebrate  taxa  were  inversely  cor- 
related with  snail  density.  Experimental  reduction 
of  snail  density  resulted  in  higher  algal  standing 
crops  and  higher  densities  of  many,  although  not 
all  invertebrate  taxa.  The  taxa  most  strongly  affect- 
ed by  Juga  were  those  that:  (1)  overlapped  most 
extensively  with  Juga  in  habitat  use;  and  (2)  were 
sedentary.  Juga  also  affected  the  between  habitat 
distribution  of  individuals.  These  effects  were  gen- 
erally species-specific  and  related  to  habitat  prefer- 
ences of  each  species.  Juga  appears  to  be  a  com- 
petitive dominant  in  some  streams  and  may  pro- 
foundly influence  both  abundances  of  individual 
species  and  community  structure.  Furthermore,  be- 
cause individuals  of  Juga  are  not  generally  eaten 
by  vertebrate  predators,  this  snail  may  also  affect 
trophic  dynamics  by  reducing  energy  transfer  to 
higher  trophic  levels.  (Author's  abstract) 
W88-01831 


CONTROL  OF  EUTROPHICATION  OF  LAKES 
AND  RESERVOIRS  BY  MEANS  OF  PRE- 
DAMS.  I.  MODE  OF  OPERATION  AND  CAL- 
CULATION OF  THE  NUTRIENT  ELIMINA- 
TION CAPACITY, 

Technische  Univ.,  Dresden  (German  D.R.).  Sek- 
tion  Wasserwesen. 

For  primary  bibliographic  entry  see  Field  5G. 
W88-01844 


WEIGHT-DENSITY  RELATIONSHIPS  IN  SUB- 
MERGED MACROPHYTES:  THE  IMPOR- 
TANCE OF  LIGHT  AND  PLANT  GEOMETRY, 

McGill  Univ.,  Montreal  (Quebec).  Dept.  of  Biol- 
ogy- 

C.  M.  Duarte,  and  J.  Kalff. 

Oecologia  OECOBX,  Vol.  72,  No.  4,  p  612-617, 
July  1987.  3  fig,  3  tab,  53  ref. 

Descriptors:  *Aquatic  plants,  *Macrophytes, 
•Light  intensity,  Plant  growth,  Quebec,  Lakes, 
Biomass,  Ecological  distribution. 

Crowded  stands  of  submerged  plants  in  Quebec 
lakes  have  a  weight-density  with  a  shallower,  but 
not  significantly  different,  slope  and  an  intercept  10 
fold  lower  than  those  for  terrestrial  stands.  The 
examination  of  a  larger  data  set  including  both 
freshwater  and  submerged  macrophytes  supported 
these  differences.  This  data  set  suggested  that  those 
differences,  as  well  as  those  among  submerged 
stands,  are  largely  attributable  to  the  light  levels 
incident  upon  the  stand.  The  differences  in  weight- 
density  relationships  between  submerged  and  ter- 
restrial stands  were  paralleled  by  a  smaller  biomass 
per  unit  volume  outgrown  of  the  submerged 
plants,  as  predicted  from  the  dimensional  examina- 
tion of  the  weight-density  relationship.  The  vari- 
ations in  biomass  per  unit  volume  associated  to 
differences  in  the  species  growth  form  explained 
deviations  about  the  weight-density  relationship  of 
stands  growing  under  relatively  similar  light  condi- 
tions. (Author's  abstract) 
W88-01849 


LONGITUDINAL  PATTERNS  OF  ECOSYSTEM 
IDENTIFICATION  AND  DETERMINATION  PROCESSES  AND  COMMUNITY  STRUCTURE 
OF  4-       IN  A  SUBARCTIC  RIVER  CONTINUUM, 

(CHLOROMETHYLSULFONYL)BROMOBENZENByoods  Hole  Oceanographic  Institution,  MA. 


A    NEW    HERBICIDE    ADDITIVE,    IN    LAKE 
WATERS, 

National  Inst,  for  Environmental  Studies,  Tsukuba 

(Japan).  Div.  of  Chemistry  and  Physics. 

For  primary  bibliographic  entry  see  Field  5A. 

W88-01846 


NUTRIENT  DYNAMICS  IN  SMALL  MESO- 
TROPHIC  FENS -SURROUNDED  BY  CULTI- 
VATED LAND,  II.:  N  AND  P  ACCUMULATION 
IN  PLANT  BIOMASS  IN  RELATION  TO  THE 
RELEASE  OF  INORGANIC  N  AND  P  IN  THE 
PEAT  SOIL, 

Utrecht  Rijksuniversiteit  (Netherlands).  Dept.  of 
Plant  Ecology. 

J.  T.  A.  Verhoeven,  and  H.  H.  M.  Arts. 
Oecologia  OECOBX,  Vol.  72,  No.  4,  p  557-561, 
July  1987.  6  tab,  22  ref. 

Descriptors:  *Nutrients,  "Wetlands,  'Fens,  ♦Nitro- 
gen, 'Phosphorus,  *Peat  bogs,  Soil  water,  Nutrient 
cycling,  Inorganic  compounds,  Mineralization, 
Groundwater  movement,  Solute  transport,  Bio- 
mass, Netherlands. 

Release  of  inorganic  N  and  P  in  the  organic  soils  of 
three  small  quaking  fens  in  The  Netherlands  was 
studied  by  means  of  in  situ  incubation  of  the  peat 
soil  in  plastic  bottles.  One  of  the  fens  had  higher 
biomass  production  and  lower  species  richness 
than  the  other  two.  The  former  fen  is  located  in  an 
area  with  downward  groundwater  percolation, 
whereas  the  latter  fens  are  situated  in  an  area  of 
upward  seepage  of  groundwater  rich  in  calcium 
and  bicarbonate.  Mineralization  of  N  proved  to  be 
slow  in  the  low-productive  fens,  and  6  times  faster 
in  the  highly  productive  fen.  In  the  latter  fen  the 
amount  of  N  mineralized  during  a  certain  period 
exceeded  by  far  the  amount  accumulated  in  that 
period  in  the  above-ground  parts  of  the  vegetation. 
The  release  of  inorganic  P  was  extremely  slow  in 
the  two  low-productive  fens  and  rapid  in  the 
highly  productive  fen.  The  release  rates  were  not 
related  to  the  total  P  content  of  the  soils.  The  slow 
P  release  in  the  low-productive  fens  may  be  due  to 
the  continuous  inflow  of  groundwater  rich  in  Ca, 
Al  and  Fe  compounds.  It  is  concluded  that  the  soil 
is  a  potentially  large  source  of  inorganic  N  and  P 
in  a  quaking  fen.  The  importance  of  the  soil  versus 
other  N  and  P  sources  is  greater  in  nutrient-rich 
fens.  (Author's  abstract) 
W88-01848 


R.  J.  Naiman,  J.  M.  Melillo,  M.  A.  Lock,  T. 
Ford,  and  S.  R.  Reice. 

Ecology  ECOLAR,  Vol.  68,  No.  5,  p  1139-1156, 
October  1987.  7  fig,  7  tab,  48  ref. 

Descriptors:  *Ecosystems,  "Subarctic  regions, 
•Rivers,  Organic  carbon,  Quebec,  Fluvial  trans- 
port, Geochemistry,  Moisie  River. 

Ecosystem  processes  and  community  structure  in 
running  waters  of  the  boreal  forests  of  Quebec, 
Canada,  are  strongly  influenced  by  climate  and 
channel  geomorphology.  Here  an  overview  of  a 
project  examining  longitudinal  trends  as  small 
streams  gradually  coalesce  into  large  rivers  is  pre- 
sented, summarizing  the  results  in  a  series  of  budg- 
ets and  predictive  equations  describing  changes  in 
organic  carbon  dynamics  and  community  struc- 
ture. There  were  significant  trends  with  stream 
order  for  70%  of  the  73  components,  processes, 
and  ratios  examined.  Of  46  independent  compo- 
nents examined,  63%  showed  a  significant  trend 
with  stream  order.  As  stream  size  increased  from 
1st  to  9th  order  there  was  a  decrease  in  total 
carbon  inputs  (i.e.,  precipitation,  throughfall,  pri- 
mary production,  and  allochthonous  materials)  fol- 
lowed by  a  gradual  increase  due  to  greater  primary 
production  in  streams  >6th  order.  The  standing 
stock  of  carbon  decreased  exponentially  down- 
stream, and  total  carbon  outputs  (i.e.,  respiration, 
leaching,  methane  evasion,  and  insect  emergence) 
increased  slightly  downstream.  The  data,  when 
placed  in  a  watershed  perspective,  showed  that 
total  carbon  inputs  were  evenly  distributed  by 
stream  order  throughout  the  19,871-sq  km  Moisie 
River  drainage  network.  Most  carbon  was  stored 
in  the  small  1st  to  3rd  order  streams,  whereas  the 
majority  of  organic  carbon  was  metabolized  in  the 
7th  to  9th  order  rivers.  Fluvial  transport  of  organic 
carbon  to  the  Gulf  of  St.  Lawrence  was  nearly 
three  times  that  of  the  measured  total  annual  input, 
suggesting  that  inputs  of  dissolved  organic  carbon 
in  groundwater  were  more  important  than  previ- 
ously expected.  Ecosystem-level  measurements  of 
carbon  retention  and  utilization  also  showed  signif- 
icant trends  with  stream  order.  The  spiraling 
length  for  carbon  increased  exponentially  from  8- 
15  km  in  small  streams  to  426  km  in  the  9th  order 
river.  It  is  concluded  that  these  subarctic  lotic 
ecosystems  have  numerous  strong  relationships 
with  stream  order  and  that  the  dynamics  can  be 
described  by  a  relatively  small  set  of  predictive 
equations.  (Author's  abstract) 


W88-01871 


NITROGEN  DYNAMICS  DURING  SUCCES- 
SION IN  A  DESERT  STREAM, 

Arizona  State  Univ.,  Tempe.  Dept.  of  Zoology. 
N.  B.  Grimm. 

Ecology  ECOLAR,  Vol.  68,  No.  5,  p  1157-1170, 
October  1987.  7  fig,  6  tab,  67  ref.  NSF  Grant  Nos. 
DEB  80-04145  and  BSR  84-06891. 

Descriptors:  *Nitrogen,  *Deserts,  'Streams,  *Syc- 
amore  Creek,  'Arizona,  'Ecosystems,  Nutrients, 
Model  studies,  Biomass,  Arid  regions. 

Nitrogen  dynamics  of  Sycamore  Creek,  Arizona,  a 
lowland  Sonoran  Desert  stream,  are  described  by 
seven  diel  input-output  budgets  at  different  stages 
of  postflood  succession.  Hydrologic  inputs  and 
outputs  of  nitrogen  and  N  storage  in  periphyton, 
macroinvertebrates,  and  fish  were  measured  over 
24-h  periods.  Total  nitrogen  storage  in  this  desert 
stream  (3-9  g/sq  m)  was  lower  than  that  in  forest 
streams  of  Oregon  (12  g/sq  m)  and  Quebec  (22  g/ 
sq  m).  While  >99%  of  nitrogen  in  the  forest 
systems  is  in  allochthonous  detritus,  benthic  algae 
and  autochthonous  detritus  comprised  approxi- 
mately 90%  of  the  total  nitrogen  pool  in  the  desert 
stream.  Up  to  14%  of  nitrogen  was  in  consumer 
organisms.  Inputs  of  nitrogen  to  the  stream  ecosys- 
tem were  dominated  by  dissolved  nitrogen,  of 
which  19-60%  was  inorganic,  primarily  nitrate. 
Particulate  nitrogen  in  transport  (4-15%  of  total 
input)  was  mostly  autochthonous.  Inputs  of  nitro- 
gen exceeded  outputs  on  most  study  dates.  Rates  of 
ecosystem  nitrogen  retention  were  as  high  as  400 
mg/sq  m/d  and  outputs  exceeded  inputs  on  only 
one  study  date.  Retention  was  primarily  of  inor- 
ganic nitrogen  and  was  presumed  due  to  autotro- 
phic assimilation.  Nitrogen  retention  data  from  the 
seven  budgets  were  used  to  evaluate  a  model  that 
patterns  of  nitrogen  retention  during  succession 
reflect  patterns  of  net  ecosystem  production  and 
biomass  accumulation.  Biomass  and  stored  nitro- 
gen increased  asymptotically  during  a  postflood 
successional  sequence  at  a  single  site;  nitrogen  re- 
tention during  this  period  accounted  for  increases 
in  storage.  Nitrogen  retention  among  the  seven 
study  dates  exhibited  the  predicted  successional 
patterns  of  increases  from  early  to  middle  succes- 
sional stages,  followed  by  late  stage  declines.  (Au- 
thor's abstract) 
W88-01872 


EUTROPHICATION  MODEL  OF  THE  VENICE 
LAGOON:  STATISTICAL  TREATMENT  OF  'IN 
SITU'  MEASUREMENTS  OF  PHYTOPLANK- 
TON  GROWTH  PARAMETERS, 

Venice  Univ.  (Italy).  Dept.  of  Spectroscopy,  Elec- 
trochemistry and  Physical  Chemistry. 
For  primary  bibliographic  entry  see  Field  5C. 
W88-01878 


TOTAL  ALKALINITY  OF  SURFACE  WATERS: 
A  MAP  OF  THE  WESTERN  REGION. 

Corvallis  Environmental  Research  Lab.,  OR. 
For  primary  bibliographic  entry  see  Field  7C. 
W88-01884 


MAXIMUM  DEPTH  OF  RESERVOIR  DRAW- 
DOWN, 

For  primary  bibliographic  entry  see  Field  8C. 
W88-O19O0 


ESTIMATES  OF  ACIDIFICATION  OF  LAKES 
IN  THE  MT.  ZIRKEL  WILDERNESS  AREA, 
COLORADO, 

Geological  Survey,  Lakewood,  CO. 

For  primary  bibliographic  entry  see  Field  5A. 

W88-01915 


ALPHA,  BETA,  GAMMA  OF  EVAPORATION 
FROM  SALINE  WATER  BODIES, 

Woodward-Clyde  Consultants,  Walnut  Creek,  CA. 
For   primary   bibliographic   entry   see   Field   2D. 

W88-01917 
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Group  2H — Lakes 

ECOSYSTEM  MODEL  OF  PHOSPHORUS  CY- 
CLING IN  A  WARM  MONOMICTIC,  HYPER- 
TROPHIC IMPOUNDMENT, 

National  Inst,  for  Water  Research,  Pretoria  (South 

Africa). 

K.  L.  Cochrane,  P.  J.  Ashton,  A.  C.  Jarvis,  A.  J. 

Twinch,  and  T.  Zohary. 

Ecological  Modelling  ECMODT,  Vol.  37,  No.  3/ 

4,  p  207-233,  July  1987.  7  fig,  9  tab,  28  ref. 

Descriptors:  *Nutrient  cycling,  *Phosphorus, 
•Ecosystems,  *Model  studies,  'Lakes,  'Limnolo- 
gy, Lake  morphology,  Hypertrophic  impound- 
ments, Eutrophication,  Phytoplankton,  Zooplank- 
ton,  Hypolimnion,  Epilimnion. 

A  mechanistic  model  of  phosphorus  cycling  in  a 
hypertrophic,  warm  monomictic  impoundment 
(Hartbeespoort  Dam,  South  Africa)  was  designed 
to  quantify  phosphorus  cycling  in  the  lake  and  to 
permit  evaluation  of  various  management  options 
aimed  at  alleviating  the  problems  of  eutrophica- 
tion. Input  data  consist  of  phosphorus  loads  and 
hydrological  and  meteorological  data.  The  ex- 
change of  phosphorus  between  13  abiotic  and 
biotic  compartments  is  computed  daily  using  rates 
measured  in  the  lake  wherever  possible.  The  model 
simulated  phosphorus  cycling  in  and  between  the 
epilimnion  and  hypolimnion.  Phytoplankton 
growth  in  the  model  is  related  to  light  and  nutrient 
availability  but  at  prevailing  high  nutrient  concen- 
trations nutrients  are  not  limited.  Zooplankton 
growth  is  controlled  by  grazing  rate  which  is 
related  to  food  availability  and  zooplankton  bio- 
mass.  Fish  are  not  food-limited  but  are  regulated 
by  juvenile  mortality  and  fishing  mortality.  The 
evaluation  of  the  relationship  between  predicted 
annual  means  and  observed  data  showed  phospho- 
rus and  zooplankton  predictions  to  have  less  than 
20%  error  while  phytoplankton  showed  greater 
error  but  was  still  simulated  with  acceptable  accu- 
racy. (Author's  abstract) 
W88-01978 


ENTROPY  BALANCE  IN  LAKE  BIWA, 

Osaka  Univ.  (Japan).  Dept.  of  Physics. 

I.  Aoki. 

Ecological  Modelling  ECMODT,  Vol.  37,  No.  3/ 

4,  p  235-248,  July  1987.  2  fig,  10  ref,  4  append. 

Descriptors:  'Limnology,  'Lake  evaporation,  'En- 
tropy balance,  'Lake  Biwa,  Energy,  Radiation, 
Energy  loss,  Energy  equations. 

From  the  thermodynamic  point  of  view,  entropy  is 
a  concept  of  equal  importance  to  energy.  Entropy 
as  well  as  energy  in  the  northern  basin  of  Lake 
Biwa,  the  largest  lake  in  Japan,  are  discussed  here. 
First,  the  annual  energy  budget  in  the  northern 
basin  of  Lake  Biwa  is  summarized.  Then  the 
annual  entropy  fluxes  associated  with  direct,  dif- 
fuse and  reflected  shortwave  radiation  in  the  Lake 
are  calculated.  Also,  the  annual  entropy  fluxes 
associated  with  terrestrial  longwave  radiation  and 
with  latent  and  sensible  heat  flows  are  given.  From 
these  entropy  fluxes,  the  annual  entropy  produc- 
tion in  the  lake  is  given  as  11.5  MG/sq  m/yr/K  on 
the  assumption  of  stationarity  of  the  total  entropy 
in  the  lake.  Entropy  flows  from  the  lake  surface  to 
the  atmosphere  and  to  outer  space  by  infrared 
radiation,  evaporation  of  water  and  heat  conduc- 
tion in  the  ratios  1.0:1.1:0.4.  The  ratio  of  the  entro- 
py of  incoming  shortwave  radiation  to  the  net 
outgoing  entropy  is  1.0:5.0.  (Author's  abstract) 
W88-01979 


LIGHT  AND  NUTRIENTS  IN  THE  CONTROL 
OF  AQUATIC  PLANT  COMMUNITY  STRUC- 
TURE. I.  IN  SITU  EXPERIMENTS, 

McGill  Univ.,  Montreal  (Quebec).  Dept.  of  Biol- 
ogy 

P.  A.  Chambers,  and  J.  Kalff. 
Journal  of  Ecology  JECOAB,  Vol.  75,  No.  3,  p 
611-619,  September  1987.  5  fig,  1  tab,  18  ref. 

Descriptors:  'Light,  'Limnology,  'Lakes,  'Aquat- 
ic plants,  'Nutrients,  Ecosystems,  Biomass,  Radi- 
ation, Species  diversity,  Vermont,  Potamogeton 
praelongus,  Vallisneria  americana,  Potamogeton 
robbinsii,  Plant  growth,  Sediments. 


Maximum  summer  biomass  and  morphology  of 
Potamogeton  praelongus,  Vallisneria  americana 
and  Potamogeton  robbinsii  were  influenced  by 
both  sediment  composition  and  irradiance  when 
plants  were  grown  in  Lake  Memphremagog, 
Quebec- Vermont,  at  depths  of  1.5,  2  and  3  m,  in 
buckets  containing  mixtures  of  fertile  sediment 
(100%,  30%,  10%)  and  sand  (0%,  70%,  90%  re- 
spectively). While  all  species  attained  maximum 
biomass  and  morphological  diversity  at  1.5  m  in 
100%  fertile  sediment  and  minimum  biomass  in  the 
least  fertile  sediment,  the  effects  of  sediment  com- 
position and  irradiance  on  growth  differed  be- 
tween the  species.  Biomass  of  the  erect  P.  praelon- 
gus was  primarily  determined  by  sediment  compo- 
sition whereas  the  biomass  of  the  bottom-dwelling 
P.  robbinsii  was  largely  determined  by  irradiance; 
the  intermediate,  rosette-form,  V.  americana, 
showed  an  intermediate  response.  Sediment  and 
irradiance  effects  on  these  species  are  consistent 
with  their  growth  form,  suggested  that  the  natural 
distribution  of  submerged  aquatic  plant  species  is 
related  to  plant  growth  form.  (See  also  W88- 
01981)  (Author's  abstract) 
W88-01980 


GROUNDWATER  FLOW  IN  A  BOG-FEN  COM- 
PLEX, LOST  RIVER  PEATLAND,  NORTHERN 
MINNESOTA, 

Syracuse  Univ.,  NY.  Dept.  of  Geology. 

For  primary  bibliographic  entry  see  Field  2F. 

W88-01982 


DISTRIBUTION  AND  IN  SITU  SURVIVAL 
AND  ACTIVITY  OF  KLEBSIELLA  PNEUMON- 
IAE AND  ESCHERICHIA  COLI  IN  A  TROPI- 
CAL RAIN  FOREST  WATERSHED, 

Puerto  Rico  Univ.,  Rio  Piedras.  Dept.  of  Biology. 
For  primary  bibliographic  entry  see  Field  5A. 
W88-01986 


EPIZOOIC  CILIATES  (VORTICELLA  SP.) 
COMPETE  FOR  FOOD  WITH  THEIR  HOST 
DAPHNIA  LONGISPINA  IN  A  SMALL  POLY- 
HUMIC  LAKE, 

Helsinki  Univ.,  Lammi  (Finland).  Lammi  Biologi- 
cal Station. 

P.  Kankaala,  and  P.  Eloranta. 
Oecologia  OECOBX,  Vol.  73,  No.  2,  p  203-206, 
September  1987.  3  fig,  2  tab,  11  ref. 

Descriptors:  'Ciliates,  'Food  chains,  'Daphnia 
longspina,  'Limnology,  'Lakes,  Vorticella,  Plank- 
ton, Food  habits,  Ecosystems,  Lake  morphology. 

Clearance  rates  of  epizooic  ciliates  (Vorticella  sp.) 
were  measured  together  with  their  host,  a  plank- 
tonic  cladoceran  Daphnia  longispina  by  using  fluo- 
rescent latex  beads  as  tracers  of  food.  Vorticellans 
and  their  host  graze  on  food  of  same  size  range 
(nanoplanktonic  algae  and  bacteria).  Individual 
clearance  rates  of  Vorticella  averaged  6.9  and  7.0 
microL/ind/hr  and  those  of  Daphnia  463  and  708 
microL/ind/hr  for  beads  with  diameter  2.00  and 
3.92  micrometers.  On  the  average,  epizooic  vorti- 
cellans together  on  the  carapace  of  Daphnia 
cleared  particles  with  rates  representing  25-33%  of 
that  the  host  cleared,  the  maximum  rates  being  50- 
80%.  In  a  steeply  stratified  polyhumic  lake  vorti- 
cellans take  advantage  of  following  Daphnia  to 
food  patches  and  they  can  severely  compete  for 
food  with  their  host.  (Author's  abstract) 
W88-01987 


PHOTOSYNTHETIC  KINETICS  DETERMINE 
THE  OUTCOME  OF  COMPETITION  FOR  DIS- 
SOLVED INORGANIC  CARBON  BY  FRESH- 
WATER MICROALGAE:  IMPLICATIONS  FOR 
ACIDIFIED  LAKES, 

Queen's  Univ.,  Kingston  (Ontario).  Dept.  of  Biol- 
ogy. 

T.  G.  Williams,  and  D.  H.  Turpin. 
Oecologia  OECOBX,  Vol.  73,  No.  2,  p  307-311, 
September  1987.  3  fig,  I  tab,  27  ref. 

Descriptors:  'Photosynthesis,  Kinetics,  'Acid  rain, 
•Organic  carbon,  'Microalgae,  'Acid  rain, 
•Acidic  water,  *Lakes,  *Algae,  'Limnology,  Lake 
morphology,  Environmental  effects,  Hydrogen  ion 
concentration,  Acidification. 


Photosynthetic  kinetics  with  respect  to  dissolved 
inorganic  carbon  (DIC)  were  used  to  predict  the 
outcome  of  competition  for  DIC  between  the 
green  algae  Selenastrum  minutum  and  the  cyano- 
bacterium  Synechococcus  leopoliensis  at  pH  6.2, 
7.5,  and  10.  Based  on  measured  values  of  the 
maximum  rate  of  photosynthesis,  the  half-satura- 
tion value  of  photosynthesis  with  respect  to  DIC 
(K  sub  1/2  to  the  DIC),  and  the  DIC  compensa- 
tion point,  it  was  predicted  that  S.  leopoliensis 
would  lower  the  steady-state  DIC  concentration 
below  the  DIC  compensation  point  of  S.  minutum. 
This  should  result  in  competitive  displacement  of 
the  green  alga  at  a  rate  equivalent  to  the  chemostat 
dilution  rate.  This  prediction  was  validated  by 
carrying  out  competition  experiments  over  the 
range  of  pH.  These  results  suggest  that  the  low 
levels  of  DIC  in  air-equilibrated  acidified  lakes 
may  be  an  important  rate-limiting  resource  and 
hence  affect  phytoplankton  community  structure. 
Furthermore,  the  low  levels  of  DIC  in  these  sys- 
tems may  be  below  the  DIC  compensation  point 
for  some  species,  thereby  precluding  their  growth 
at  acid  pH  solely  as  a  function  of  DIC  limitation. 
The  potential  importance  of  DIC  in  shaping  phyto- 
plankton community  structure  in  acidified  systems 
is  discussed.  (Author's  abstract) 
W88-01988 


LAKE  PERCHED  ON  PISCINE  PERIL, 

Coventry  (Lanchester)  Polytechnic  (England). 
For   primary  bibliographic   entry   see   Field   2G. 
W88-01989 


RELATIONSHIP  BETWEEN  WINTER  LAKE 
COVER,  RADIATION  RECEIPTS  AND  THE 
OXYGEN  DEFICIT  IN  TEMPERATE  LAKES, 

National    Hydrology    Research    Inst.,    Saskatoon 

(Saskatchewan). 

T.  D.  Prowse,  and  R.  L.  Stephenson. 

Atmosphere-Ocean  ATOCDA,  Vol.  24,  No.  4,  p 

386-403,  December  1986.  5  fig,  49  ref. 

Descriptors:  'Model  studies,  'Snowfall,  'Temper- 
ate lakes,  'Lake  ice,  'Seasonal  variation,  •Limnol- 
ogy, Solar  radiation,  Oxygen,  Lakes. 

The  composition,  timing  and  duration  of  winter 
lake  cover  are  shown  to  produce  significant  spatial 
and  temporal  variations  in  the  radiation  received  at 
the  surface  of  the  water  column,  and  are  linked  to 
the  timing  and  rate  of  oxygen  depletion  of  a  tem- 
perate lake.  In  particular,  the  first  snowfall  to 
accumulate  on  the  ice  cover  reduces  radiation 
input  to  nearly  zero  and  coincides  with  the  initi- 
ation of  the  linear  phase  of  oxygen  depletion.  Abla- 
tion of  the  snow  cover  in  spring  results  increased 
radiation  receipts  and  oxygen  levels.  A  simple 
model  shows  that  the  conversion  of  snow  to  white 
ice,  which  normally  occurs  during  the  midwinter 
period,  increases  radiation  receipts  and  oxygen 
levels.  Manipulation  of  the  cover  by  artificially 
induced  slushing  is  suggested  as  a  management 
technique  in  the  control  of  winter  oxygen  deficits. 
(Author's  abstract) 
W88-02005 


EFFECT  OF  CARBOHYDRATE  IN  THE  SEDI- 
MENT ON  THE  MUSTY  ODOR  PRODUCTION 
BY  ACTINOMYCETES, 

National  Inst,  for  Environmental  Studies,  Yatabe 

(Japan). 

N.  Sugiura,  O.  Yagi,  and  R.  Sudo. 

Environmental    Technology    Letters    ETLEDB, 

Vol.  8,  No.  2,  p  95-103,  February  1987.  4  fig,  4  tab, 

25  ref. 

Descriptors:  'Limnology,  'Carbohydrates,  'Sedi- 
ments, 'Lakes,  'Odors,  'Lake  Kasumigaura,  *Ac- 
tinomycetes,  Microorganisms,  Prediction. 

The  microorganisms  producing  musty  odors,  the 
compounds  responsible  for  musty  odors,  and  sever- 
al environmental  factors  relating  to  musty  odors  in 
Lake  Kasumigaura,  Japan,  were  determined.  When 
musty  odor  occurred  at  the  Tsuchiurairi  site  in 
October  1984,  2-methylisoborneol  was  detected  in 
sediments  with  high  actinomycete  numbers.  More- 
over, a  remarkable  increase  of  carbohydrate  was 
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found  in  the  sediment.  The  musty  odor  potential  of 
sediments  with  actinomycetes  was  very  high  when 
odor  occurred.  Study  of  actinomycete  numbers 
and  carbohydrate  content  in  the  sediment  was  ef- 
fective for  prognostication  of  musty  odors  in  Lake 
Kasumigaura.  (Author's  abstract) 
W88-O2013 


VARIATION  IN  APPARENT  TRACE  METAL 
COMPLEXING  CAPACITY  OF  NATURAL 
WATERS  WITH  PLATING  POTENTIAL  USING 
ANODIC  STRIPPING  VOLTAMMETRY, 

Western  Australia  School  of  Mines,   Kalgoorlie. 

J.  H.  Kyle. 

Environmental    Technology    Letters    ETLEDB, 

Vol.  8,  No.  4,  p  181-188,  April  1987.  3  fig,  2  tab,  11 

ref. 

Descriptors:  'Voltammetry,  *Water  chemistry, 
♦Metal  complexes,  'Limnology,  *Lakes,  Copper, 
Model  studies. 

The  measurement  of  the  copper  complexing  capac- 
ity of  natural  waters  by  anodic  stripping  voltam- 
metry  (ASV)  has  been  shown  to  be  dependent  on 
the  plating  potential  used  to  measure  the  concen- 
tration of  electroactive  copper  in  solution.  Results 
are  presented  for  the  complexing  capacities  and 
conditional  stability  constants  of  3  Papua  New 
Guinean  lake  waters  at  pH  6.0  measured  at  the 
plating  potentials  -0.3,  -0.6,  -0.9  and  -1.2v  versus 
SCE.  The  results  are  rationalised  using  both  a 
single  ligand  model  and  a  two  ligand  model.  (Au- 
thor's abstract) 
W88-02015 


MEASUREMENT    OF    CADMIUM    ADSORP- 
TION ON  SEDIMENTS  OF  LAKE  COMABBIO 
-  NORTH  ITALY  (MESURES  D' ADSORPTION 
DU  CADMIUM  SUR  LES  SEDIMENTS  DU  LAC 
DE  COMABBIO  -  ITALIE  DU  NORD), 
Commission  of  the  European  Communities,  Ispra 
(Italy).  Joint  Research  Centre. 
For  primary  bibliographic  entry  see  Field  5B. 
W88-O2016 


EFFECTS  OF  ATRAZINE  ON  DISSOLVED 
OXYGEN  AND  NITRATE  CONCENTRATIONS 
IN  AQUATIC  SYSTEMS, 

State  Univ.   of  New  York  Coll.   at  Pittsburgh. 

Dept.  of  Biological  Sciences. 

For  primary  bibliographic  entry  see  Field  5C. 

W88-O2022 


MICROBIAL    POLLUTION    OF    THE    BLUE 
AND  WHITE  NTLES  AT  KHARTOUM, 

Khartoum  Univ.  (Sudan).  Faculty  of  Agriculture. 
For  primary  bibliographic  entry  see  Field  5A. 
W88-02023 


TRACING  OF  XENOBIOTIC  CONTAMINA- 
TION IN  WATER  WITH  THE  AID  OF  FISH 
BUE  METABOLITES:  A  FTELD  STUDY  WITH 
CAGED  RAINBOW  TROUT  (SALMO  GAIRD- 
NERD, 

Joensuu  Univ.  (Finland).  Dept.  of  Biology. 
For  primary  bibliographic  entry  see  Field  5 A. 
W88-02031 


EFFECTS  OF  2,4-D  TREATMENT  ON  NATU- 
RAL BENTHIC  MACROINVERTEBRATE 
COMMUNITIES  IN  REPLICATE  ARTIFICIAL 
PONDS, 

Guelph  Univ.  (Ontario).  Dept.  of  Zoology. 
For  primary  bibliographic  entry  see  Field  5C. 
W88-02036 


IMPACT  OF  LITTER  AND  ANNUAL  PLANTS 
ON  RECRUITMENT  FROM  THE  SEED  BANK 
OF  A  LACUSTRINE  WETLAND, 

Iowa  State  Univ.,  Ames.  Dept.  of  Botany. 

A.  G.  van  der  Valk. 

Aquatic  Botany  AQBODS,  Vol.  24,  No.  1,  p  13-26, 

March  1986.  7  fig,  44  ref. 

Descriptors:  *Litter,  'Marshes,  'Vegetation  estab- 
lishment, 'Seeds,  'Aquatic  plants,  'Wetlands,  Or- 


ganic matter,  Drawdown,  Algae,  Density,  Popula- 
tion density,  Cattails,  Grasses,  Ecology,  Mud  flats, 
Seedlings. 

Field  studies  were  conducted  in  1984  in  an  experi- 
mental marsh  complex  in  Manitoba,  involving  re- 
moval of  fallen,  emergent,  filamentous  algae  and 
mixed  (algal  and  emergent).  Removal  of  litter  sig- 
nificantly increased  the  number  of  species  and  the 
number  of  individuals  of  a  species  recruited  from 
the  seed  bank.  During  1984,  the  number  of  species 
and  number  of  individuals  in  the  removal  treat- 
ment at  emergent-  and  mixed-litter  sites  was  again 
significantly  higher  than  in  the  controls,  but  there 
was  no  longer  a  difference  at  algal  litter  sites. 
Addition  of  a  mat  of  Typha  litter  at  sites  free  of 
litter  reduced  seedling  recruitment  from  the  seed 
bank  almost  completely  in  1983  and  1984.  Removal 
of  standing  litter  from  sites  at  higher  elevations 
that  were  invaded  by  Typha  or  Phragmites  during 
a  high-water  period  immediately  prior  to  1983  also 
increased  the  number  of  species  and  the  number  of 
individuals  of  a  species  compared  with  the  controls 
in  1983.  Removal  of  seedlings  of  the  mudflat 
annual  Atriplex  patula  increased  the  number  of 
grass  shoots  significantly  in  1983  and  1984.  Grasses 
in  the  seedling  removal  treatment  were  also  taller 
and  flowered  inn  1983,  the  first  year  of  a  draw- 
down. (Author's  abstract) 
W88-02077 


INFLUENCE  OF  DOMESTIC  SEWAGE  ON 
GROWTH  AND  NITROGEN  FIXATION  OF 
AZOLLA  PINNATA  R.  BR., 

Burdwan  Univ.  (India).  Dept.  of  Botany. 
For  primary  bibliographic  entry  see  Field  5E. 
W88-02078 


BIOMASS  AND  SPECIES  RICHNESS  OF 
AQUATIC  MACROPHYTES  IN  FOUR  MAINE 
(U.S.A.)  LAKES  OF  DIFFERENT  ACIDITY, 

Maine  Univ.  at  Orono.  Dept.  of  Wildlife. 
For  primary  bibliographic  entry  see  Field  5C. 
W88-02079 


GERMAN  TECHNICAL  STANDARD  FOR  THE 
ASSESSMENT  OF  LAKE  WATER  QUALITY 
AND  ITS  APPLICATION  TO  HARTBEE- 
SPOORT  DAM  (SOUTH  AFRICA), 

National  Inst,  for  Water  Research,  Pretoria  (South 

Africa). 

J.  A.  Thornton. 

Water  SA,  Vol.  13,  No.  2,  p  87-93,  April  1987.  4 

tab.  30  ref. 

Descriptors:  'Water  quality  standards,  'Lakes, 
'Data  interpretation,  Water  use,  Tobacco,  Chlor- 
ides, Water  quality,  Dams. 

The  lack  of  a  convenient,  integrative  definition  of 
the  term  'water  quality'  can  create  confusion  and 
misunderstanding  between  disciplines,  the  term 
being  variously  interpreted  as  meaning  bacterial/ 
viral  status,  salinity  status,  turbidity  status,  or  nutri- 
ent status,  for  example.  The  GDR  (German  Demo- 
cratic Republic)  Technical  Standard  for  the  assess- 
ment of  lake  water  quality  uses  a  simple  quantita- 
tive ranking  technique  to  overcome  the  confusion 
surrounding  the  term  water  quality  by  integrating 
hydrographical,  trophic  state  and  hygiene-related 
criteria  into  a  single  use-class  measurement  that 
can  be  used  to  determine  the  suitable  uses  for  a 
water  body.  Application  of  the  assessment  tech- 
nique to  hypertrophic  Hartbeespoort  Dam  demon- 
strates the  usefulness  of  this  method  under  south- 
ern African  conditions.  It  is  equally  applicable  to 
north  temperate  as  well  as  south  (sub-)  tropical 
lakes,  although  minor  adjustments  may  be  needed 
to  fulfill  local  requirements  more  closely  in  the 
case  of  specific  lakes.  (Airone-PTT) 
W88-02091 


NONLINEAR  PROGRAMMING  METHODS  IN 
RESERVOIR  SYSTEM  MANAGEMENT, 

Tennessee  Univ.,  Knoxville. 
R.  E.  Rosenthal,  M.  Hanscom,  and  R.  S.  Dembo. 
Available   from  the  National  Technical   Institute 
Service  Springfield,  VA  22161,  as  PB87  218221/ 
AS,  price  codes:  A04  in  paper  copy,  A01  in  micro 


Lakes — Group  2H 

fiche.  Tennessee  Water  Resources  Research 
Center,  Knoxville,  Pub.  No.  R01-2550-OO7-83. 
Final  Technical  Completion  Report,  April  1983.  57 
p,  32  ref.  Department  of  the  Interior  Contract  No. 
14-34-0001-1265,  Project  No.  B-054-TENN(l). 

Descriptors:  'Reservoir  management,  'Systems 
analysis,  'Nonlinear  programming,  'Computer 
programs,  'Optimization,  Mathematical  studies, 
Mathematical  analysis,  Newton  algorithms,  Kuhn- 
Tucker  Theory,  Algorithms,  Mathematical  equa- 
tions. 

In  a  recent  state-of-the-art  review  of  optimization 
methods  for  managing  reservoir  systems,  it  was 
concluded  that  nonlinear  programming  methods 
had  less  viability  than  other,  more  commonly  used 
alternatives.  This  report  considers  the  status  of 
existing  nonlinear  programming  algorithms,  and 
reaches  a  more  favorable  conclusion.  Several  exist- 
ing techniques  not  included  in  the  earlier  survey 
are  discussed  in  detail;  these  are:  (1)  the  Kuhn- 
Tucker  Theory,  (2)  reduced  gradient  methods 
(with  conjugate  and  superbasic  sets),  and  (3)  global 
selection  strategies  for  superbasic  sets.  A  new  ap- 
proach based  on  the  concept  of  truncated  Newton 
algorithms  is  also  presented.  (Author's  abstract) 
W88-02273 


VERTICAL,  HORIZONTAL,  AND  DIEL  DIS- 
TRIBUTION OF  INVERTEBRATE  DRIFT  IN 
THE  LOWER  MISSISSIPPI  RTVER, 

Army  Engineer  Waterways  Experiment  Station, 

Vicksburg,  MS.  Environmental  Lab. 

D.  C.  Beckett,  and  R.  L.  Kasul. 

Available  from  the  National  Technical  Information 

Service,    Springfield,    Virginia.    22161.   Technical 

Report  E-87-5,  March  1987.  Final  Report.  36  p,  3 

fig,  4  tab,  22  ref. 

Descriptors:  'Diel  distribution,  'Mississippi  River, 
•Invertebrates,  'Vertical  distribution,  'Horizontal 
distribution,  Population  density,  Chaoborus, 
Larvae,  Midges,  Hydra,  Hydropsyche,  Hexagenia, 
Species  diversity. 

Lower  Mississippi  River  macroinvertebrates  drift 
densities  and  composition  were  determined  at  3-hr 
intervals  over  24-hr  periods  in  mid-May  and  early 
June  1982.  Samples  were  taken  at  the  surface, 
middepth,  and  near  the  bottom  at  a  nearshore 
sampling  station  and  at  the  surface  and  middepth  at 
a  sampling  station  near  the  navigation  channel. 
The  overall  mean  drift  density  equaled  35.0  inver- 
tebrates/100 cu  m  of  water.  Overall,  Chaoborus 
larvae  were  the  most  common  invertebrates  col- 
lected, followed,  respectively,  by  chironomid 
pupae,  Hydra  sp.,  Hydropsyche  orris,  and  Hexa- 
genia sp.  The  abundance  of  various  taxa  in  the 
Lower  Mississippi  River's  drift  seem  to  change 
markedly  on  a  site-to-site  basis,  as  a  function  of  the 
physical  characteristics  of  the  river  and  its  sub- 
strates in  a  certain  area.  This  site-to-site  heteroge- 
neity, coupled  with  the  lack  of  lateral  homogeneity 
and  the  definite  diel  periodicity  exhibited  by  some 
taxa,  provides  evidence  that,  even  in  an  immense 
river  such  as  the  Mississippi,  may  of  the  organisms 
drift  as  they  do  in  small  streams,  traveling  relative- 
ly short  distances  with  total  movement  rather  sal- 
tatory. Since  the  total  number  of  drifting  inverte- 
brates in  the  system  is  a  product  of  drift  densities 
times  river  discharge,  and  the  Lower  Mississippi 
River  has  the  largest  discharge  of  any  North 
American  river,  a  very  high  number  of  macroin- 
vertebrates drift  down  the  river  over  even  short 
time  intervals.  Over  24-hr  periods  in  May  and  in 
June,  approximately  405  million  and  479  million 
macroinvertebrates,  respectively,  drifted  past  a 
transverse  plane  across  the  river  through  the  sam- 
pling points.  These  large  numbers  of  drifting  inver- 
tebrates serve  as  a  potential  food  source  for  fishes, 
as  well  as  being  potential  colonizers  of  the  river's 
substrates.  (Lantz-PTT) 
W88-02278 


IMPORTANCE  OF  WHITING  AS  A  COMPO- 
NENT OF  RAW  WATER  TURBIDITY, 

Upstate  Freshwater  Inst.,  Inc.,  Syracuse,  NY. 
For  primary  bibliographic  entry  see  Field  5F. 
W88-02320 
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TRACE  METAL  DISTRIBUTION  IN 
DROWNED  PLANTS,  SHASTA  RESERVOIR, 
CALIFORNIA, 

Bureau  of  Reclamation,   Sacramento,   CA.   Mid- 
Pacific  Regional  Office. 
For  primary  bibliographic  entry  see  Field  5B. 

W88-02333 


ISOLATION  AS  A  RESTORATION  STRATEGY 
FOR  NUTRIENT  REDUCTION  IN  A  SMALL 
HYPEREUTROPHIC  LAKE, 

Louisiana  State  Univ.,  Baton  Rouge.  Dept.  of  Civil 

Engineering. 

For   primary   bibliographic   entry   see   Field   5G. 

W88-02336 


CONCEPT  AND  DESIGN  OF  A  SUBSTRATA 
CONTAINER  FOR  SAMPLING  PERIPHYTON, 

Victoria  Univ.  (British  Columbia).  Dept.  of  Biol- 
ogy. 

For  primary  bibliographic  entry  see  Field  7B. 
W88-02337 


COPPER  AS  AN  ALGICIDE  IN  A  TROPICAL 
RESERVOIR, 

James  Cook  Univ.  of  North  Queensland,  Towns- 

ville  (Australia).  Dept.  of  Botany. 

For   primary   bibliographic   entry   see   Field   5G. 

W88-02347 


ELECTROTHERMAL  ATOMIC-ABSORPTION 
SPECTROMETRIC  ANALYSIS  OF  LAKE 
WATERS  FOR  MN,  FE,  PB,  AND  CD, 

Department  of  Energy,  New  York.  Environmental 

Measurements  Lab. 

For  primary  bibliographic  entry  see  Field  5A. 

W88-02359 


ACIDOPHILIC  HETEROTROPHIC  BACTERIA 
ISOLATED  FROM  ACIDIC  MINE  DRAINAGE, 
SEWAGE,  AND  SOILS, 

Mimasaka     Women's     Junior     Coll.,     Okayama 

(Japan). 

For  primary  bibliographic  entry  see  Field  5B. 

W88-02367 


STOCHASTIC  DYNAMIC  PROGRAMMING 
BASED  APPROACH  TO  THE  OPERATION  OF 
A  MULTI-RESERVOIR  SYSTEM, 

Manitoba  Univ.,  Winnipeg.  Dept.  of  Civil  Engi- 
neering. 

F.-K.  Tai,  and  I.  C.  Goulter. 

Water  Resources  Bulletin  WARBAQ,  Vol.  23,  No. 
3,  p  371-377,  June  1987.  3  fig,  3  tab,  12  ref. 

Descriptors:  'Reservoir  operation,  'Operating 
policies,  'Stochastic  process,  'Reservoirs,  'Model 
studies,  'Inflow,  'Streamflow,  Water  storage, 
Flow,  Hydroelectric  power. 

An  heuristic  iterative  technique  based  upon  sto- 
chastic dynamic  programming  is  presented  for  the 
analysis  of  the  operation  of  a  three  reservoir  'Y' 
shaped  hydroelectric  system.  The  technique  is  ini- 
tiated using  historical  inflow  data  for  the  down- 
stream reservoir.  At  each  iteration  the  optimal 
policies  for  the  downstream  hydroelectric  generat- 
ing unit  are  used  to  provide  relative  weightings  or 
targets  for  operation  of  upstream  reservoirs.  New 
input  inflows  to  the  downstream  reservoir  are  then 
obtained  by  running  the  historical  streamflow 
record  through  the  optimal  policies  for  the  up- 
stream reservoirs.  These  flows  are  then  used  to 
develop  a  new  operating  policy  for  the  down- 
stream reservoir  and  hence  new  targets  for  the 
upstream  reservoirs.  The  process  is  continued  until 
the  operating  policies  for  each  reservoir  provide 
the  same  overall  system  benefit  for  two  successive 
iterations.  Results  obtained  from  the  procedure  are 
compared  to  the  results  obtained  by  historical  op- 
eration of  the  system.  The  procedure  is  shown  to 
develop  operating  policies  which  give  benefits 
which  are  as  close  to  the  historical  benefits  as  can 
be  expected  given  the  choice  of  the  number  of 
storage  state  variables.  (Author's  abstract) 
W88-02376 


PREDICTING  THE  SUMMER  PEAK  BIOMASS 
OF  FOUR  SPECIES  OF  BLUE-GREEN  ALGAE 
(CYANOPHYTA/CYANOBACTERIA)  IN 

SWEDISH  LAKES, 

North   Carolina   Univ.   at  Chapel   Hill.   Dept.   of 

Biology. 

V.  H.  Smith,  E.  Willen,  and  B.  Karlsson. 

Water  Resources  Bulletin  WARBAQ,  Vol.  23,  No. 

3,  p  397-402,  June  1987.  1  fig,  2  tab,  36  ref. 

Descriptors:  'Prediction,  'Biomass,  'Lakes,  'Lim- 
nology, 'Model  studies,  'Algae,  Nutrients,  Phos- 
phorus, Regression  analysis. 

Stepwise  multiple  regression  analysis  was  used  to 
develop  models  predicting  the  summer  peak  bio- 
mass of  Aphanizomenon  flos-aquae,  Anabaena  flos- 
aquae,  Oscillatoria  agardhii,  and  Microcystis  aeru- 
ginosa in  four  Swedish  lakes.  These  analyses  sug- 
gest that  while  epilimnetic  total  phosphorus  con- 
centration is  the  principal  predictor  of  their  peak 
biomass,  other  factors  such  as  station  mean  depth, 
water  temperature,  total  nitrogen,  and  total  C02 
concentration  are  also  important.  (Author's  ab- 
stract) 
W88-02379 


GENERALIZED  WATERSHED  LOADING 
FUNCTIONS  FOR  STREAM  FLOW  NUTRI- 
ENTS, 

New   York  State  Coll.   of  Agriculture  and   Life 
Sciences,  Ithaca.  Dept.  of  Agricultural  Engineer- 
ing. 
For  primary  bibliographic  entry  see  Field  5B. 

W88-02386 


RELATIONSHIP  BETWEEN  SUMMER- 
SEASON  RAINFALL  EVENTS  AND  LAKE- 
SURFACE  AREA, 

Nebraska  Univ.-Lincoln.  Conservation  and  Survey 

Div. 

For  primary  bibliographic  entry  see  Field  2A. 

W88-02389 


OPTIMAL  DAILY  OPERATION  OF  SURFACE- 
WATER  SYSTEMS, 

Lower  Colorado   River  Authority,   Austin,  TX. 

Water  Policy  and  Programs  Div. 

For   primary   bibliographic   entry   see   Field   6D. 

W88-02412 


RELIABILITY  INDICES  FOR  WATER  SUPPLY 
SYSTEMS, 

Tufts  Univ.,  Medford,  MA.  Dept.  of  Civil  Engi- 
neering. 

For  primary  bibliographic  entry  see  Field  5F. 
W88-02420 


ANIMAL  DECISION  MAKING  AND  ITS  ECO- 
LOGICAL CONSEQUENCES:  THE  FUTURE 
OF  AQUATIC  ECOLOGY  AND  BEHAVIOR, 

Simon  Fraser  Univ.,  Burnaby  (British  Columbia). 

Dept.  of  Biological  Sciences. 

L.  M.  Dill. 

Canadian  Journal  of  Zoology  CJZOAG,  Vol.  65, 

No.  4,  p  803-811,  April  1987.  3  fig,  2  tab,  82  ref. 

NSERC  (Canada)  Grant  A6869. 

Descriptors:  'Aquatic  ecology,  'Research  prior- 
ities, 'Decision  making,  'Behavioral  ecology, 
♦Data  interpretation,  'Animal  behavior,  Predation, 
Energy,  Game  theory,  Guppies. 

It  is  virtually  impossible  to  predict  the  next  25 
years  of  research  in  aquatic  ecology  and  behavior 
with  any  accuracy.  However,  by  identifying  those 
areas  that  are  the  current  frontiers  of  the  discipline 
it  is  possible  to  guess  at  the  most  likely  research 
developments  over  the  next  decade.  The  research 
program  most  likely  to  be  productive  in  the  near 
future  is  that  of  behavioral  ecology,  which  studies, 
among  other  things,  animal  decision  making  in  an 
ecological  context.  Animals  must  make  decisions 
under  conflicting  objectives,  e.g.,  to  simultaneous- 
ly maximize  net  energy  intake  while  minimizing 
risk  of  predation.  New  data  on  guppies  (Poecilia 
reticulata)  arc  presented  and  the  recent  literature  is 
reviewed  to  support  the  notion  that  animals  in  such 


situations  behave  so  as  to  maximize  fitness.  Habitat 
choices,  ontogenetic  habitat  shifts,  and  the  phe- 
nomena of  vertical  migration  and  downstream  drift 
are  beginning  to  be  considered  in  this  general 
evolutionary  framework,  with  novel  results,  and 
this  trend  will  undoubtedly  continue.  Extension  of 
the  logic  of  trade-offs  to  the  community  level  leads 
to  a  number  of  new  insights  about  the  processes 
that  shape  community  structure,  and  affirms  the 
need  for  aquatic  ecologists  of  the  future  to  have  a 
thorough  understanding  of  animal  behavior,  and  a 
working  knowledge  of  such  tools  of  evolutionary 
ecology  as  optimality  reasoning  and  game  theory. 
(Author's  abstract) 
W88-02423 


HABITAT  USE  OF  THE  CENTRAL  MUDMIN- 
NOW  (UMBRA  LIMI)  AND  YELLOW  PERCH 
(PERCA  FLAVESCENS)  IN  UMBRA-PERCA 
ASSEMBLAGES:  THE  ROLES  OF  COMPETI- 
TION, PREDATION,  AND  THE  ABIOTIC  EN- 
VIRONMENT, 

Alberta  Univ.,  Edmonton.  Dept.  of  Zoology. 
W.  M.  Tonn,  and  C.  A.  Paszkowski. 
Canadian  Journal  of  Zoology  CJZOAG,  Vol.  65, 
No.  4,  p  862-870,  April  1987.  5  fig,  2  tab,  50  ref. 
NSERC  (Canada)  Operating  Grant  A2363. 

Descriptors:  'Habitat  use,  'Competing  use,  'Lim- 
nology, 'Lakes,  'Minnows,  Perch,  'Predation, 
Fish  behavior,  Fish,  Seasonal  variation,  Population 
dynamics. 

Spatial  distributions  and  diel  activity  patterns  of 
three  fish  populations  (co-occurring  central  mud- 
minnows  and  yellow  perch,  and  a  mudminnow 
population  in  a  single-species  asemblage)  through- 
out the  year  in  two  small,  northern  Wisconsin 
dystrophic  lakes  were  compared.  In  winter,  all 
three  populations  were  more  active  offshore  and 
during  the  day.  During  spring  and  summer 
through  fall  all  were  concentrated  inshore,  near 
the  bottom,  and  were  more  active  around  dawn 
and  dusk.  Winter  distributions  appeared  to  be  re- 
sponses to  abiotic  conditions  (ice  cover  and  low 
oxygen  availability);  overall  patterns  during  open- 
water  periods  appeared  to  be  linked  to  prey  avail- 
ability (e.g.,  chironomid  emergences).  Although 
the  three  populations  were  generally  similar,  some 
aspects  of  habitat  use  differed  between  species, 
between  lakes,  or  between  dominant  and  subdo- 
minant  populations,  with  the  direction  of  differ- 
ences varying  seasonally.  The  yellow  perch  popu- 
lation was  recovering  from  a  size-selective  winter- 
kill and  between  spring  and  summer  underwent  an 
ontogenetic  niche  shift,  first  being  competitors 
with  mudminnows,  then  becoming  predators  on 
mudminnows.  Mudminnows  did  not  alter  their  ver- 
tical or  diel  activity  patterns  in  the  presence  of 
these  predatory  perch.  They  did  become  more 
concentrated  inshore  in  summer  through  fall,  near 
structural  refuge  provided  by  the  bog  mat,  and, 
unlike  the  other  two  populations,  failed  to  shift 
their  activities  offshore  at  twilight.  Our  study  sug- 
gested that  a  simple  habitat  in  the  study  lakes 
contributed  both  to  overall  similarities  in  habitat 
use  and  strong  interactions  between  co-occurring 
populations.  However,  the  ecological  flexibility 
demonstrated  by  mudminnows  may  prevent  their 
total  exclusion  from  lakes  inhabited  by  perch  and 
allow  them  to  respond  to  changing  biotic  environ- 
ment. (Author's  abstract) 
W88-02425 


VARIATIONS  IN  THE  87SR/86SR  RATIO  IN 
LAKE  WATERS  FROM  CENTRAL  SWEDEN, 

Stockholm  Univ.  (Sweden).  Dept.  of  Geology. 
For  primary  bibliographic  entry  see  Field  2K. 

W88-02439 


VARIATIONS  OF  87SR/86SR  IN  WATER 
FROM  STREAMS  DISCHARGING  IN  THE 
BOTHNIAN  BAY,  BALTIC  SEA, 

Royal  Inst,  of  Tech.,  Stockholm  (Sweden).  Institu- 

tionen  foer  Kulturteknik. 

For  primary  bibliographic  entry  see  Field  2K. 

W88-02440 
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AEROMONAS  HYDROPHILA  DENSITIES  IN 
THERMALLY-ALTERED  RESERVOIR  WATER 
AND  SEDIMENTS, 

Texas  Univ.  at  Dallas,  Richardson.  Graduate  Pro- 
gram in  Environmental  Sciences. 
For  primary  bibliographic  entry  see  Field  5C. 
W88-02461 


CHEMICAL  EFFECTS  OF  SPRING  AND 
SUMMER  ALUM  ADDITIONS  TO  A  SMALL, 
NORTHWESTERN  ONTARIO  LAKE, 

Department  of  Fisheries  and  Oceans,   Winnipeg 

(Manitoba).  Freshwater  Inst. 

For   primary   bibliographic   entry   see   Field   5G. 

W88-02462 


BIOGENIC  HYDROGEN  SULFIDE  EMIS- 
SIONS FROM  SELECTED  FLORIDA  WET- 
LANDS, 

Virginia  Univ.,  Charlottesville.  Dept.  of  Environ- 
mental Sciences. 

For  primary  bibliographic  entry  see  Field  5B. 
W88-02463 


EFFECT  OF  SODIUM  CHLORIDE  AND  CAL- 
CIUM CHLORIDE  ON  NITRITE  INDUCED 
METHEMOGLOBINEMIA  IN  CLARIAS 
LAZERA, 

Alexandria  Univ.  (Egypt).  Dept.  of  Zoology. 
For  primary  bibliographic  entry  see  Field  5C. 
W88-02466 


IMPACT  OF  A  CHLOR-ALKALI  PLANT  ON 
ONONDAGA  LAKE  AND  ADJOINING  SYS- 
TEMS, 

Upstate  Freshwater  Inst.,  Inc.,  Syracuse,  NY. 
For  primary  bibliographic  entry  see  Field  5C. 
W88-02467 


BIOMASS  AND  COMPOSITIONAL  CHANGES 
IN  THE  PERIPHYTIC  COMMUNITY  OF  AN 
ARTIFICIAL  STREAM  IN  RESPONSE  TO 
LOWERED  PH, 

Bowling  Green  State  Univ.,  OH.  Dept.  of  Biologi- 
cal Sciences. 

For  primary  bibliographic  entry  see  Field  5C. 
W88-02468 


ROLE  OF  ALUMINIUM  CONTAMINATION 
IN  DETERMINING  PHYTOPLANKTON  AND 
ZOOPLANKTON  RESPONSES  TO  ACIDIFICA- 
TION, 

West  Virginia  Univ.,  Morgantown.  Dept.  of  Biol- 
ogy. 

For  primary  bibliographic  entry  see  Field  5C. 
W88-02471 


PROFUNDAL  MACROBENTHOS  STRUCTURE 
AS  A  MEASURE  OF  LONG-TERM  ENVIRON- 
MENTAL STRESS  IN  A  POLLUTED  LAKE, 

Rome  Univ.  (Italy).  Dept.  of  Animal  and  Human 

Biology. 

For  primary  bibliographic  entry  see  Field  5C. 

W88-02474 


PH  PROFILES  FROM  DIATOM  STRATIGRA- 
PHIES IN  SEDIMENT  CORES  OF  SELECTED 
LAKES  OF  NEW  BRUNSWICK  AND  NOVA 
SCOTIA,  CANADA, 

Department  of  Fisheries  and  Oceans,  St.  Andrews 

(New  Brunswick).  Biological  Station. 

For  primary  bibliographic  entry  see  Field  5C. 

W88-02482 


ACIDIFICATION  OF  NOVA  SCOTIA  LAKES: 
m  ATMOSPHERIC  DEPOSITION  OF  S04 
AND  N03  AND  EFFECTS  ON  URBAN  AND 
RURAL  LAKES, 

Nova  Scotia  Dept.  of  the  Environment,  Halifax. 
For  primary  bibliographic  entry  see  Field  5B. 
W88-02484 


LONG-TERM  CHANGES  IN  FISH  POPULA- 
TIONS OF  ACID  STREAMS  AND  LOCHS  IN 
GALLOWAY  SOUTH  WEST  SCOTLAND, 

Freshwater  Fisheries  Lab.,   Pitlochry  (Scotland). 

R.  Harriman,  B.  R.  S.  Morrison,  L.  A.  Caines,  P. 

Collen,  and  A.  W.  Watt. 

Water,  Air,  and  Soil  Pollution  WAPLAC,  Vol.  32, 

No.  1/2,  p  89-112,  January  1987.  7  fig,  11  tab,  39 

ref. 

Descriptors:  "Acid  rain,  *Acid  streams,  *Fish  pop- 
ulations, *Water  pollution  effects,  Scotland,  Rain- 
fall, Water  analysis,  Streams,  Trout,  Fish,  Acidity. 

During  1978-79,  and  again  in  1984,  fish  populations 
were  surveyed  in  22  lochs  and  27  streams  in  Gallo- 
way, southwest  Scotland.  Chemical  analyses  of 
these  waters  and  of  bulk  precipitation  were  made 
over  the  same  period.  The  study  area  includes 
moorland  catchments  and  catchments  with  young 
or  semi-mature  coniferous  forest.  Trout  were  not 
caught  in  nets  set  in  5  lochs  which  were  known  to 
contain  fish  in  the  past.  Angling  records  also  indi- 
cated a  decline  in  catches  and  increased  average 
weight  of  trout  in  two  other  lochs.  Evidence  for 
the  decline  in  fish  populations  suggests  that  this 
process  has  occurred  over  a  period  of  at  least  50 
yr.  In  Ashless  lochs  and  streams  the  levels  of 
acidity  and  Al  were  in  the  range  known  to  be  toxic 
to  fish.  Stream  acidity  and  sulfate  concentrations 
were  significantly  higher  in  catchments  with  semi- 
mature  coniferous  forests.  The  available  evidence 
for  long-term  acidification  of  Galloway  lochs  and 
streams  is  discussed  and  it  is  concluded  that  acid 
depositions  are  likely  to  be  the  major  cause  of 
changes  in  the  status  of  fisheries  in  this  region. 
(Author's  abstract) 
W88-02485 


HISTORY  OF  AIRBORNE  POLYCYCLIC  ARO- 
MATIC HYDROCARBONS  (PAH)  AND  PERY- 
LENE  AS  RECORDED  IN  DATED  LAKE  SEDI- 
MENTS, 

Valtion  Teknillinen  Tutkimuskeskus,  Espoo  (Fin- 
land). Elintarvikelaboratorio. 
For  primary  bibliographic  entry  see  Field  5B. 

W88-02488 


MODIFICATIONS  IN  PHOSPHORUS  LOAD- 
ING TO  ONONDAGA  LAKE,  U.S.A.,  ASSOCI- 
ATED WITH  ALKALI  MANUFACTURING, 

Upstate  Freshwater  Inst.,  Inc.,  Syracuse,  NY. 
For  primary  bibliographic  entry  see  Field  5B. 
W88-02489 


RESIDUES  OF  2,3,7,8-TETRACHLORODI- 
BENZO-P-DIOXIN  IN  THE  SPRING  RIVER, 
MISSOURI, 

Missouri  Cooperative  Fishery  Research  Unit,  Co- 
lumbia. 

For  primary  bibliographic  entry  see  Field  5B. 
W88-02491 


21.  Water  In  Plants 


I.  POTENTIAL  EFFECTS  OF  PARTIAL 
WATER  WITHDRAWALS  FROM  THE  VERDE 
RIVER  ON  RIPARIAN  VEGETATION, 

Arizona  State  Univ.,  Tempe. 

For   primary   bibliographic   entry   see   Field   6G. 

W88-01670 


II.  STRUCTURE  OF  RIPARIAN  HABITATS  AT 
SELECTED  SITES  ALONG  THE  VERDE  AND 
EAST  VERDE  RIVERS  OF  CENTRAL  ARIZO- 
NA, 

Arizona  State  Univ.,  Tempe. 

For  primary  bibliographic  entry  see  Field  6G. 
W88-01671 


EFFECT  OF  A  RAPID  AND  A  SLOW 
DROUGHT  CYCLE  FOLLOWED  BY  REHY- 
DRATION ON  STOMATAL  AND  NON-STO- 
MATAL  COMPONENTS  OF  LEAF  PHOTO- 
SYNTHESIS IN  PHASEOLUS  VULGARIS  L., 
Centre  National  de  la  Recherche  Scientifique,  Gif- 
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sur-Yvette  (France).  Inst,  de  Physiologie  Vegetale. 
G.  Cornic,  I.  Papgeorgiou,  and  G.  Louason. 
Journal  of  Plant  Physiology  JPPHEY,  Vol.   126, 
No.  4/5,  p  309-318,  January   1987.  5  fig,  20  ref. 

Descriptors:  'Plant  physiology,  'Drought,  'Rehy- 
dration, 'Stomata,  'Photosynthesis,  Leaves,  Plant 
tissues,  Moisture  deficiency,  Carbon  dioxide,  De- 
hydration, Water  stress,  Phaseolus  vulgaris  L. 

C02  assimilation  of  leaves  of  kidney  bean  submit- 
ted to  either  a  rapid  (4  days)  or  a  slow  (8  days) 
drought  cycle  was  measured.  As  the  daily  net 
photosynthesis  showed  great  variations  during  de- 
hydration, only  the  maximum  daily  net  photosyn- 
thesis (Am)  and  stomatal  conductance  were  stud- 
ied. The  Am  decline  during  the  first  3  days  of  the 
rapid  drought  cycle  was  due  to  stomatal  closure, 
but  on  the  last  day  of  the  rapid  drought  cycle  and 
during  the  slow  drought  cycle  it  was  due  both  to 
stomatal  closure  and  inhibition  of  mesophyll  activi- 
ty. However,  the  decline  in  leaf  photosynthesis 
which  was  observed  each  day  along  the  light 
period  during  dehydration,  both  on  plants  submit- 
ted to  a  rapid  and  a  slow  drought  cycle,  was 
largely  due  to  a  non-stomatal  inhibition.  Leaf  pho- 
tosynthesis increased  rapidly  upon  rehydration.  It 
was  shown  that  non-stomatal  components  of  leaf 
photosynthesis  recovered  faster  than  the  stomatal 
component.  Photosystems  I  and  II  reaction  centers 
were  not  affected  by  dehydration.  (Author's  ab- 
stract) 
W88-01703 


NATURAL  SELECTION  ON  THE  PLANT- 
WATER  RELATIONS  OF  CLEOME  SERRU- 
LATA  GROWING  ALONG  NATURAL  MOIS- 
TURE GRADIENTS, 

Colorado  Univ.  at  Boulder.  Dept.  of  Environmen- 
tal, Population,  and  Organismic  Biology. 
M.  A.  Farris. 

Oecologia  OECOBX,  Vol.  72,  No.  3,  p  434-439, 
June  1987.  3  fig,  3  tab,  37  ref. 

Descriptors:  'Plant  water  potential,  'Plant- water 
relationships,  'Plant  populations,  'Water  stress, 
Adaptation,  Natural  selection,  Soil  water,  Plant 
physiology,  Moisture  gradient,  Field  tests,  Seeds, 
Seedlings,  Genetic  variation,  Cleome  serrulata. 

The  extent  and  adaptive  importance  of  genetically- 
based  variation  in  plant  water  relations  were  inves- 
tigated in  two  populations  of  the  annual  plant 
Cleome  serrulata  found  growing  along  relatively 
short  (<30  m)  and  mild  soil  moisture  gradients. 
Field  measurements  of  predawn  plant  water  poten- 
tials (psi  sub  plant)  showed  that  plants  at  the  dry 
end  of  the  moisture  gradients  had  consistently 
lower  psi  sub  plant  in  May  and  June  of  1984; 
differences  up  to  0.9  MPa  were  seen  along  the 
gradients.  Seeds  were  collected  along  the  moisture 
gradients  and  then  grown  under  well-watered  con- 
ditions in  the  greenhouse.  Pressure-volume  curves 
were  constructed  for  a  total  of  92  seedlings  from 
25  maternal  plants  when  the  seedlings  were  four 
weeks  old.  Considerable  genetic  variation  in  the 
four  highly  correlated  water  potential  components 
was  seen  in  both  populations,  suggesting  relatively 
high  heritabilities.  A  partial  correlation  analysis 
revealed  that  cell  wall  elasticity  was  higher  in 
seedlings  from  maternal  plants  which  grew  in  the 
dry  portions  of  each  site.  This  suggested  that  natu- 
ral selection  had  acted  on  this  character  during  one 
or  more  previous  generations.  It  appears  that  slight 
variations  in  the  physiological  genotype  can  sig- 
nificantly affect  overall  fitness  in  C.  serrulata.  (Au- 
thor's abstract) 
W88-01705 


DISTRIBUTION  OF  STREAM-EDGE  VEGETA- 
TION ALONG  A  GRADIENT  OF  CURRENT 
VELOCITY, 

Umea     Univ.     (Sweden).     Dept.     of    Ecological 

Botany. 

For  primary  bibliographic  entry  see  Field  2H. 

W88-01709 
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RELATIONS  BETWEEN  AQUATIC  PLANT 
COMMUNITIES  AND  LAKE  CHARACTERIS- 
TICS ON  MACQUARIE  ISLAND, 

Tasmania  Univ.,  Hobart  (Australia).  Dept.  of  Ge- 
ography. 

For  primary  bibliographic  entry  see  Field  2H. 
W88-01805 


OBSERVATIONS    ON    WATER    POTENTIAL 

AND    DROUGHT    RESISTANCE    OF    TREES 

AND     SHRUBS     AFTER     A     PERIOD     OF 

SUMMER    DROUGHT    AROUND    DUNEDIN, 

NEW  ZEALAND, 

Otago  Univ.,  Dunedin  (New  Zealand).  Dept.  of 

Botany. 

P.  Bannister. 

New  Zealand  Journal  of  Botany  NZJBAS,  Vol. 

24,  No.  3,  p  387-392,   1986.   1  fig,  2  tab,  14  ref. 

Descriptors:  'Drought,  'Drought  resistance, 
•Classification,  Plant  water  potential,  Water  defi- 
cit, Moisture  deficiency,  Shrubs,  Trees. 

An  exceptional  summer  drought  in  Dunedin,  New 
Zealand  resulted  in  the  wilting  and  damage  to 
many  plant  species,  and  allowed  observations  of 
plant  responses  in  April  1985.  Some  species  (e.g., 
native  trees  such  as  Sophora  microphylla,  Hoheria 
angustifolia,  and  the  introduced  shrub,  Ribes  san- 
guineum)  avoided  drought  and  maintained  a  high 
water  potential  even  though  adjacent  species  were 
wilted.  Other  species  (e.g.,  the  native  Leptosper- 
mum  ericoides  and  the  introduced  broom,  Cytisus 
scoparius)  tolerated  low  water  potentials  without 
showing  obvious  signs  of  stress.  Another  group 
showed  both  wilted  and  non-wilted  individuals 
with  wilted  plants  always  showing  lower  water 
potentials  than  adjacent  non-wilted  plants  of  the 
same  species.  Species  that  showed  wilting  were 
ranked  in  order  of  drought  resistance  by  observa- 
tions at  sites  where  some  species  were  wilted  and 
others  were  not.  The  maximum  water  potentials 
observed  in  wilted  shoots  were  highly  correlated 
with  their  drought  resistance.  The  most  sensitive 
species  (e.g.,  Coprosma  australis  and  C.  robusta) 
showing  wilting  at  the  highest  water  potentials  and 
the  most  resistant  (e.g.,  Teline  monspessulana)  at 
the  lowest.  The  range  of  water  potentials  in  the 
field  was  large.  Some  species  (e.g.,  Nothofagus 
fusca,  Plagianthus  betulinus)  showed  similar 
minima  to  those  recorded  in  the  drought-free 
summer  of  1983,  while  others  (e.g.,  Podocarpus 
hallii,  Leptospermum  spp.  and  Brachyglottis  re- 
panda)  showed  much  lower  minimum  water  poten- 
tials. (McFarlane-PTT) 
W88-01806 


PH-RESPONSE  ON  LEAVES  AND  ISOLATED 
CUTICLES  OF  HEDERA  HELIX  L.  AFTER 
WETTING  WITH  ARTIFICIAL  RAINWATER, 

Bayreuth  Univ.  (Germany,  F.R.).  Lehrstuhl  fuer 

Hydrologie. 

For  primary  bibliographic  entry  see  Field  5C. 

W88-01885 


LIGHT  AND  NUTRIENTS  IN  THE  CONTROL 
OF  AQUATIC  PLANT  COMMUNITY  STRUC- 
TURE. II.  IN  SITU  OBSERVATIONS, 

McGill  Univ.,  Montreal  (Quebec).  Dept.  of  Biol- 
ogy. 

P.  A.  Chambers. 

Journal  of  Ecology  JECOAB,  Vol.  75,  No.  3,  p 
621-628,  September  1987.  3  fig,  1  tab,  25  ref. 

Descriptors:  *Light,  'Aquatic  plants,  'Limnology, 
'Lakes,  'Nutrients,  'Ecosystems,  Sediments,  Soil 
fertility,  Biomass,  Vermont,  Plant  growth. 

The  biomass  and  growth-form  composition  of  sub- 
merged plant  communities  growing  along  natural 
gradients  of  irradiance  and  sediment  fertility  were 
investigated  to  test  the  hypothesis  that  environ- 
ment factors  determine  community  composition. 
Increasing  sediment  fertility  was  associated  with 
an  increase  in  the  proportion  of  the  total  plant 
biomass  attributable  to  canopy-producing  or  erect 
growth  forms  and  a  decrease  in  the  importance  of 
rosette  and  bottom-dwelling  forms.  Comparison  of 
the  sediment  and  irradiance  response  under  con- 
trolled conditions  and  in  nature  showed  that  each 


growth  form  achieved  a  biomass  greater  than  or 
comparable  with  the  other  forms  under  similar 
conditions  both  in  monoculture  and  in  situ.  These 
results  suggest  that  the  growth-form  composition 
of  aquatic  plant  communities  is  primarily  deter- 
mined by  the  physical  environment.  (See  also  W88- 
01980)  (Author's  abstract) 
W88-01981 


PHYSIOLOGICAL  RESPONSES  OF  COTTON 
TO  A  SINGLE  WATERLOGGING  AT  HIGH 
AND  LOW  N-LEVELS, 

Commonwealth  Scientific  and  Industrial  Research 
Organization,  Griffith  (Australia).  Centre  for  Irri- 
gation Research. 

For  primary  bibliographic  entry  see  Field  3F. 
W88-01992 


EFFECT  OF  TRICKLE  FERTIGATION  WITH 

THREE  FORMS  OF  NITROGEN  ON  SOIL  PH, 

LEVELS     OF     EXTRACTABLE     NUTRIENTS 

BELOW      THE      EMITTER      AND      PLANT 

GROWTH, 

Ministry  of  Agriculture  and  Fisheries,  Canterbury 

(New  ZealandXAgricultural  Research  Div. 

For  primary  bibliographic  entry  see  Field  3F. 

W88-01993 


ANAEROBIC  METABOLISM  ENZYMES  AS 
MARKERS  OF  FLOODING  STRESS  IN  MAIZE 
SEEDS, 

Agricultural  Research  Service,  Columbus,  OH. 

T.  T.  Vantoai,  N.  R.  Fausey,  and  M.  B. 

McDonald. 

Plant  and  Soil  PLSOA2,  Vol.  102,  No.  1,  p  33-39, 

1987.  6  fig,  25  ref. 

Descriptors:  'Anaerobic  metabolism,  'Flooding, 
'Stress,  'Corn,  'Plant  physiology,  Seeds,  Pyruvate 
decarboxylase,  Alcohol  dehydrogenase,  Lactate 
dehydrogenase,  Malic  enzyme,  Germination. 

Maize  (Zea  mays  L.)  seeds  differ  in  their  relative 
tolerance  to  the  anaerobic  environment  caused  by 
flooding.  Seed  tolerance  to  flooding  stress  depends 
on  cellular  and  metabolic  processes  since  gross 
anatomical  responses  have  not  developed  at  the 
pre-emergence  stage.  The  study  reported  here 
characterizes  the  activities  of  four  anaerobic  respi- 
ratory enzymes:  pyruvate  decarboxylase  (PDC), 
alcohol  dehydrogenase  (ADH),  lactate  dehydro- 
genase (LDH),  and  malic  enzyme  (ME)  in  the 
flood-tolerant  A632  and  flood-susceptible  Mo  17 
inbred  maize  seeds  during  flooding  at  10  and  25  C. 
Each  inbred  consisted  of  two  seed  lots  possessing 
95%  and  75%  germination  levels.  Flooding  in- 
creased the  activities  of  all  four  enzymes.  Howev- 
er, no  consistent  correlation  between  anaerobic 
enzyme  activity  and  flood  tolerance  was  observed 
across  genotype,  seed  quality  and  flooding  temper- 
ature. The  results  indicate  that  it  may  not  be  feasi- 
ble to  use  whole-seed  anaerobic  enzyme  activities 
to  predict  maize  seed  performance  under  flooding 
stress.  (Author's  abstract) 
W88-01998 


EVALUATION  OF  THE  EFFECT  OF  CHEMI- 
CALS ON  AQUATIC  ECOSYSTEM  BY  OB- 
SERVING THE  PHOTOSYNTHETIC  ACTIVI- 
TY OF  A  MACROPHYTE,  PORPHYRA  YE- 
ZOENSIS, 

Tokyo  Univ.  of  Fisheries  (Japan).  Dept.  of  Marine 
Environmental  Science  and  Technology. 
For  primary  bibliographic  entry  see  Field  5C. 
W88-02033 


EFFECT  OF  RATE  AND  TIME  OF  APPLICA- 
TION OF  NITROGEN  IN  COW  SLURRY  ON 
GRASS  CUT  FOR  SILAGE, 

Agricultural  and  Food  Research  Council  (Eng- 
land). Bristol  Lab. 

For  primary  bibliographic  entry  see  Field  5E. 
W88-02069 


EFFECT  OF  FERTILIZER,  CHICKEN 
MANURE  AND  DAIRY  MANURE  ON  TIMO- 
THY YIELD,  TISSUE  COMPOSITION  AND 
SOIL  FERTILITY, 


Macdonald  Coll.,  Ste.  Anne  de  Bellevue  (Quebec). 

Dept.  of  Renewable  Resources. 

For  primary  bibliographic  entry  see  Field  5E. 

W88-02075 


WATER  UPTAKE  BY  ROOTS  IN  CRACKS  AND 
WATER  MOVEMENT  IN  CLAYEY  SUBSOIL, 

National  Research  Inst,  of  Agricultural  Engineer- 
ing, Yatabe  (Japan). 
S.  Hasegawa,  and  T.  Sato. 

Soil  Science  SOSCAK,  Vol.  143,  No.  5,  p  381-386, 
May  1987.  6  fig,  19  ref. 

Descriptors:  'Soil  water,  'Roots,  'Geologic  frac- 
tures, 'Model  studies,  'Soil-water-plant  relation- 
ships, 'Clay,  'Hydraulic  conductivity,  'Permeabil- 
ity coefficient,  Rainfall,  Crop  water  use,  Plants. 

The  magnitude  of  soil  water  uptake  by  roots  grow- 
ing in  cracks  was  evaluated  using  a  simple  crack 
model,  and  compared  with  upward  soil  water  flux 
in  a  clayey  soil.  The  physical  quantities  used  in  the 
model  are  crack  spacing  (D),  depth  of  the  cracks 
(H),  water  uptake  rate  per  unit  length  of  root  (q), 
and  root  length  density  in  the  cracks  (L).  These 
values,  except  for  q,  were  obtained  from  an  upland 
field  converted  from  a  paddy  field.  Daily  water 
uptakes  per  unit  of  ground  surface  by  the  model 
were  0.7-1.3  mm/d  when  q  was  0.01-0.02  cu  cm/ 
cm/d  and  D  was  15  cm,  whereas,  upward  soil 
water  fluxes  calculated  by  hydraulic  conductivities 
and  soil  water  pressures  were  of  the  order  of  0.01 
mm/d  1  wk  after  a  heavy  rain  (143  mm).  Roots 
growing  in  the  subsoil  through  the  cracks,  there- 
fore, are  very  important  for  water  consumption  by 
crops.  (Author's  abstract) 
W88-02330 


QUANTITY  AND  QUALITY  OF  BRACKEN 
THROUGHFALL,  STEMFLOW  AND  LITTER- 
FLOW  IN  A  DARTMOOR  CATCHMENT, 

Plymouth  Polytechnic  (England).  Dept.  of  Geo- 
graphical Sciences. 

A.  G.  Williams,  M.  Kent,  and  J.  L.  Ternan. 
Journal  of  Applied  Ecology  J  APEAI,  Vol.  24,  No. 
1,  p  217-230,  April    1987.   2  fig,   5  tab,  42  ref. 

Descriptors:  'Bracken,  'Throughfall,  'Stemflow, 
'Litterflow,  'Rainfall,  'Canopy,  Plants,  Water 
chemistry,  England,  Catchments. 

The  importance  of  bracken  (Pteridium  aquilinum) 
invasion  in  the  catchments  of  upland  Britain  is 
described  and  the  potential  influence  of  its  growth 
and  spread  on  both  hydrological  and  nutrient 
cycles  in  such  areas  is  introduced.  Methods  for  the 
study  of  the  quantity  and  quality  of  throughfall, 
stemflow  and  litterflow  under  typical  bracken-in- 
fested Agrostis/Festuca  pastures  in  an  upland 
catchment  on  south-west  Dartmoor,  Devon,  Eng- 
land, over  a  period  of  one  year,  are  presented. 
Interception  of  incident  rainfall  over  the  5-month 
bracken  growth  period  was  measured  at  48.7%, 
while  over  the  year,  this  was  reduced  to  20%. 
Throughfall  and  stemflow  chemistry  under 
bracken  was  shown  to  be  significantly  different 
from  that  of  precipitation  above  the  bracken 
canopy.  Potassium  was  found  to  be  the  most  im- 
portant cation,  comprising  40$  of  total  base  cations 
in  summer.  Particularly  high  levels  of  potassium 
release  were  recorded  in  October  during  senes- 
cence and  following  the  death  of  bracken  fronds. 
Quantity  and  quality  of  litterflow  were  also  meas- 
ured. Most  litterflow  was  locally  derived  and  only 
travelled  laterally  through  the  litter  layer  for  a  few 
meters  before  passing  into  the  soil  to  join  the  soil 
water.  The  chemical  composition  of  litterflow  was 
very  different  to  that  of  throughfall  and  stemflow 
and  there  was  a  sixfold  increase  in  potassium  con- 
centration in  litterflow  compared  to  throughfall 
and  stemflow.  Again,  potassium  release  from 
bracken  into  litterflow  was  greatest  in  October. 
Mechanisms  for  the  possible  release  of  cations 
from  bracken  during  its  growth  cycle  are  suggest- 
ed. The  implications  of  these  results  for  the  upland 
catchments  of  Britain,  where  bracken  invasion  is 
occurring  are  discussed.  (Author's  abstract) 
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DIURNAL  AND  SEASONAL  VARIATION  IN 
THE  WATER  RELATIONS  OF  SOME  DECIDU- 
OUS AND  EVERGREEN  TREES  OF  A  DECID- 
UOUS DRY  FOREST  OF  THE  WESTERN 
COAST  OF  MEXICO, 

Universidad  Nacional  Autonoma  de  Mexico, 
Mexico  City.  Inst,  de  Biologia. 
L.  Fanjul,  and  V.  L.  Barradas. 
Journal  of  Applied  Ecology  JAPEAI,  Vol.  24,  No. 
1,  p  289-303,  April  1987.  7  fig,  1  tab,  31  ref. 
Consejo  Nacional  de  Ciencia  y  Tecnologia  of 
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Descriptors:  'Plant  water  relations,  'Tropical 
areas,  'Leaves,  'Water  potential,  'Seasonal  varia- 
tion, Evergreens,  Water  stress,  Tolerance,  Plants. 

Diurnal  and  seasonal  water  relations  were  deter- 
mined in  leaves  of  Couepia  colyandra  Aubl., 
Thouinidium  decandrum  Radlk.,  Randia  armata  L. 
(evergreens);  Trichilia  trifolia  L.,  Thouinia  paoci- 
dentata  Piot.  (dry  season  deciduous);  Jacquinia 
pungens  A.  Gray,  Coccoloba  liebmannii  Lindau, 
and  Forchhammeria  pallida  Liebm.  (wet  season 
deciduous)  in  a  tropical  dry-deciduous  forest  of  the 
western  Coast  of  Mexico,  where  the  rainy  season  is 
from  June  to  October.  The  difference  in  the  mini- 
mal value  of  leaf  water  potential  (psi)  experienced 
by  the  wet-deciduous  species  between  the  dry  and 
the  rainy  season  was  on  average  -  1.42  MPa,  with 
absolute  values  of  -  1.4  and  -  3.0  MPa  for  February 
and  April,  respectively.  This  difference  was  only 
0.48  MPa  in  the  evergreen  species.  The  minimum 
value  of  psi  of  the  wet -deciduous  species  fell  from  - 
2.5  MPa  and  -  1.2  MPa  in  February  for  J.  pungens 
and  C.  liebmannii,  respectively,  to  -  3.7  and  -  3.0 
MPa  in  April.  The  difference  in  the  minimum 
values  of  turgor  potential  registered  between  the 
wet  and  the  dry  season  was  considerably  less  than 
the  difference  registered  in  psi.  The  maximum 
value  of  the  modulus  of  elasticity  (Eta  sub  max) 
varied  widely  between  species  and  time  of  the 
year.  The  three  wet-deciduous  species  showed  the 
highest  values  of  Eta  sub  max,  ranging  from  35-50 
MPa  in  November  to  20-25  MPa  in  February.  The 
seasonal  change  in  Eta  sub  max  of  the  evergreen 
species  showed  a  similar  trend  but  at  a  lower  level 
(23-25  MPa  in  November,  to  8-12  in  July).  The 
dry-deciduous  species  showed  the  lowest  Eta  sub 
max  ranging  from  7_to  11  MPa  in  November  but 
with  little  change  in  February.  Evergreen  and  wet- 
deciduous  species  showed  a  higher  capacity  to 
tolerate  water  stress  than  the  dry-deciduous  spe- 
cies. (Author's  abstract) 
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cal Sciences. 
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CONFINED  DISPOSAL  FACIXITY, 
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DREDGING  AS  A  CLEANUP  METHOD  FOR 
AN  INDUSTRIALIZED  BAY, 

Army  Engineer  District,  Seattle,  WA.  Seattle  Dis- 
trict. 
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HYBRID  MODELING  TO  REDUCE  MAINTE- 
NANCE DREDGING, 

Army  Engineer  Waterways  Experiment  Station, 
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IN:  Third  United  States  -  The  Netherlands  Meet- 
ing on  Dredging  and  Related  Technology,  10-14 
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Descriptors:  'Model  studies,  'Dredging,  'Hybrid 
modeling,  Sedimentation,  Hydraulic  models,  Math- 
ematical models. 

The  hybrid  modeling  approach  integrates  physical 
modeling,  numerical  modeling,  and  analytical 
methods  to  produce  results  that  are  superior  to 
other  methods  of  predicting  harbor  sedimentation. 
The  hybrid  method  has  been  described  previously, 
but  in  brief,  it  applies  each  method  to  those  proc- 
esses for  which  it  is  best  suited.  For  example,  a 
physical  model  is  used  to  describe  three-dimension- 
al hydrodynamics.  Integrating  the  various  solution 
methods  permits  the  modeler  to  take  advantage  of 
the  strengths  of  each  method  while  avoiding  its 
weaknesses.  In  this  way,  more  processes  can  be 
modeled  more  accurately.  This  study  indicates  that 
the  hybrid  modeling  approach,  using  TABS-2,  pro- 
vides an  excellent  tool  for  evaluation  plans  to 
reduce  navigation  channel  maintenance.  (See  also 
W88-01522)  (Lantz-PTT) 
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A  study  was  designed  to  investigate  the  effects  of 
channel  width  and  depth  on  tow  maneuvering 
capabilities  in  as  realistic  an  environment  as  possi- 
ble. Five  cases  were  included  in  the  test  runs.  The 
first  channel  condition  was  the  surveyed  bottom 
condition  at  a  time  when  it  was  determined  that 
dredging  should  be  scheduled,  i.e.,  minimum  chan- 
nel conditions.  This  was  nominally  an  11-  by  300-ft 
channel.  Three  other  conditions  were  included  in 
which  the  channel  was  dredged  to  provide  a  13-  by 
300-ft,  an  1 1-  by  450-ft,  and  a  13-  by  450-ft  channel. 
The  fifth  case  consisted  of  the  minimum  channel 
with  the  emergency  condition.  Each  of  the  condi- 
tions tested  was  developed  by  establishing  the 
bottom  contours  expected  following  dredging. 
Then  a  two-dimensional  model  of  the  water  cur- 
rents for  the  test  flow  condition  of  19,000  cu  ft/sec 
was  used  to  develop  the  velocity  patterns  expected 
with  the  respective  channels.  The  Coast  Guard 
District  responsible  for  the  aids-to-navigation  es- 
tablished the  buoy  locations  for  each  channel  con- 
dition and  the  existing  day  markers  were  included 
in  the  visual  and  radar  scenes.  (See  also  W88- 
01522)  (Lantz-PTT) 
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SIMULATION  STUDY  OF  THE  NAVIGABIL- 
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An  easily  reproducible  methodology  was  devel- 
oped for  the  economic  selection  of  an  optimal 
reservoir  size  given  an  annual  sedimentation  rate. 
The  optimal  capacity  is  that  at  which  the  marginal 
cost  of  constructing  additional  capacity  is  equal  to 
the  dredging  costs  avoided  by  having  that  addi- 
tional capacity  available  to  store  sediment.  The 
cost  implications  of  misestimating  dredging  costs, 
construction  costs,  and  sediment  delivery  rates  are 
investigated.  In  general,  it  is  shown  that  oversizing 
is  a  rational  response  to  uncertainty  in  the  estima- 
tion of  parameters.  The  sensitivity  of  the  results  to 
alternative  discount  rates  is  also  discussed.  The 
theoretical  discussion  is  illustrated  with  a  case 
study  drawn  from  Highland  Silver  Lake  in  south- 
western Illinois.  (Author's  abstract) 
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Water  Resources  Research  WRERAQ,  Vol.  23, 
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An  expression  for  the  critical  shear  stress  of  nonco- 
hesive  sediment  is  derived  from  the  balance  of 
forces  on  individual  particles  at  the  surface  of  a 
bed.  The  resulting  equation,  for  a  given  grain  size 
and  density,  depends  on  the  near-bed  drag  force, 
lift  force  to  drag  force  ratio,  and  particle  angle  of 
repose.  Calculated  values  of  the  critical  shear  stress 
for  uniformly  sized  sediment  correspond  closely  to 
those  determined  from  Shields'  diagram.  The  ini- 
tial motion  problem  for  mixed  grain  sizes  addition- 
ally depends  on  the  relative  protrusion  of  the 
grains  into  the  flow  and  the  particle  angle  of 
repose.  The  latter  decreases  when  the  diameter  of 
a  moving  grain,  D,  is  larger  than  the  length  scale 
of  the  bed  roughness,  k  sub  s  (DA  sub  s  >  1),  and 
increases  when  DA  sub  s  <  1,  producing  a  corre- 
sponding decrease  or  increase  in  critical  shear 
stress.  Using  the  Miller  and  Byrne  experimental 
relationship  between  DA  sub  s  and  particle  angle 
of  repose,  which  is  consistent  with  Shields'  defini- 
tion of  initial  motion,  results  are  obtained  that  are 
in  good  agreement  with  the  available  experimental 
critical  shear  stress  data  for  heterogeneous  beds. 
(Author's  abstract) 
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DREDGE    ENVIRON    PROTECTION    ASSEM- 
BLY, 
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GEOCHEMISTRY  OF  THE  AMAZON:  3. 
WEATHERING  CHEMISTRY  AND  LIMITS  TO 
DISSOLVED  INPUTS, 

Princeton   Univ.,   NJ.    Dept.   of  Geological   and 

Geophysical  Sciences. 
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Solutes,  Solute  transport,  Cations,  Calcium,  Mag- 
nesium, Kaolinite,  Dolomite,  Quartz. 

Chemical  mass  balance  models  of  river  solution 
chemistry,  constrained  by  geologic  data  and  ther- 
modynamic models,  provide  a  consistent  descrip- 
tion of  the  weathering  processes  that  occur  in  the 
Amazon  basin.  In  areas  with  high  weathering  rates, 
such  as  the  Andes,  calcium,  magnesium,  sulfate 
and  alkalinity  come  from  the  weathering  of  eva- 
porite  minerals,  sulfides,  and  carbonates.  The 
inputs  of  calcium,  magnesium,  and  alkalinity  from 
exclusively  carbonate  terrains  are  limited  by  cal- 
cite,  and  perhaps  by  dolomite,  saturation.  When 
evaporites  are  present,  only  the  alkalinity  inputs 
are  so  limited  because  of  additional  weathering 
sources  of  calcium  and  magnesium.  Dissolved 
silica,  potassium  and  sodium  can  be  used  to  define 
mass  balance  relationships  that  in  turn  establish  the 
nature  of  the  clay  mineral  suites  which  are  consist- 
ent with  solute  compositions.  Use  of  thermody- 
namic constraints,  specifically  kaolinite  and  quartz 
stability,  assists  in  data  interpretation.  At  lowest 
weathering  rates,  all  common  primary  minerals 
exposed  to  weathering  are  broken  down  to  release 
silica  and  cations.  Quartz,  kaolinite  and  (Fe,  Al)- 
sesquioxides  all  appear  to  be  unstable.  At  higher 
weathering  rates,  enough  silica  is  available  to  stabi- 
lize kaolinite,  then  quartz.  The  stabilization  of  sili- 
con-bearing phases  is  reflected  by  a  drop  in  the 
ratio  of  silica  to  other  dissolved  components.  Final- 
ly, at  the  highest  weathering  rates,  such  as  in  the 
Andean  catchments,  high  cation  levels  result  in  the 
formation  of  the  2:1  clays,  which  sequester  even 
more  silica,  and  any  clear  relationship  between 
silica  and  other  solutes  degenerates.  (Author's  ab- 
stract) 
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ERODIBLE  LAND  AND  STATE  WATER  QUAL- 
ITY PROGRAMS:  A  LINKAGE, 
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A  stochastic  model  is  developed  for  the  transport 
of  stored  sediments  down  a  river  channel.  The 


model  is  based  on  probabilities  of  transition  of 
particles  among  four  different  sediment  storage 
reservoirs,  called  active  (often  mobilized),  semiac- 
tive,  inactive,  and  stable  (hardly  ever  mobilized). 
The  probabilities  are  derived  from  computed  resi- 
dence times.  Two  aspects  of  sediment  storage  are 
investigated:  flushing  times  of  sediment  out  of  a 
storage  reservoir  and  changes  in  the  quantity  of 
sediment  stored  in  different  reservoirs  due  to  sea- 
sonal sediment  transport  into,  and  out  of,  a  reach. 
The  model  is  applied  to  Redwood  Creek,  a  gravel 
bed  river  in  northern  California.  Although  the 
Redwood  Creek  data  set  is  incomplete,  the  appli- 
cation serves  as  an  example  of  the  sorts  of  analyses 
that  can  be  done  with  the  method.  The  application 
also  provides  insights  into  the  sediment  storage 
process.  Sediment  flushing  times  are  highly  de- 
pendent on  the  degree  of  interaction  of  the  stable 
reservoir  with  the  more  mobile  sediment  reser- 
voirs. The  most  infrequent  and  highest  intensity 
storm  events,  which  mobilize  the  stable  reservoir, 
are  responsible  for  the  long-term  shifts  in  sediment 
storage.  Turnover  times  of  channel  sediment  in  all 
but  the  stable  reservoir  are  on  the  order  of  750 
years,  suggesting  this  is  the  time  needed  for  thor- 
ough interchange  between  these  sediment  com- 
partments and  cycling  of  most  sediment  particles 
from  the  initial  reservoir  to  the  ocean.  Finally,  the 
Markov  model  has  adequately  characterized  sedi- 
ment storage  changes  in  Redwood  Creek  for  1947- 
1982,  especially  for  the  active  reservoir.  The 
model  replicates  field  observation  of  the  passage  of 
a  slug  of  sediment  through  the  active  reservoir  of 
the  middle  reach  of  Redwood  Creek  in  the  18 
years  following  a  major  storm  in  1964  that  intro- 
duced large  quantities  of  landslide  debris  to  the 
channel.  (Author's  abstract) 
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Local  pressure  variations  of  the  order  of  100-1000 
Newtons/sq  m  can  be  observed  between  the  up- 
stream and  downstream  faces  of  the  typically  trian- 
gular-shaped dunelike  sediment  structures  that 
form  at  the  sediment-water  interface  of  rivers. 
Laboratory  experiments  were  conducted  examin- 
ing the  influence  of  this  localized  pressure  varia- 
tion on  contaminant  transport  processes  within  the 
sediment.  Numerical  modeling  of  the  in-bed  flow 
via  boundary  element  methods  was  also  undertak- 
en in  order  to  predict  convective  transport  under 
typical  field  conditions.  The  laboratory  experi- 
ments and  numerical  simulation  of  the  in-bed  flow 
in  several  rivers  verified  that  the  pressure  distribu- 
tion observed  on  the  sediment  surface  and  the 
resulting  interstitial  fluid  convection  can  control 
transport  of  chemically  inert,  nonsorbed  contami- 
nants in  stable  sediments.  In-bed  Peclet  numbers 
were  of  the  order  of  100-1000,  indicating  the  negli- 
gible influence  of  diffusion  under  the  conditions 
examined.  (Author's  abstract) 
W88-01916 


MATHEMATICAL  MODEL  FOR  UNSTEADY 
SUPERCRITICAL  FLOW  ON  A  MOBILE 
SANDY  BED, 

Universidad     Nacional     Autonoma    de    Mexico, 

Mexico  City.  Inst,  de  Ingenieria. 

For  primary  bibliographic  entry  see  Field  2E. 

W88-01963 


MACROSCALE  ANALYSIS  OF  UPLAND  ERO- 
SION, 

Colorado  State  Univ.,  Fort  Collins.  Dept.  of  Civil 
Engineering. 


P.  Y.  Julien,  and  M.  Frenette. 

Hydrological  Sciences  Journal  HSJODN,  Vol.  32, 

No.  3,  347-358,  September  1987.  11  fig,  1  tab,  12 

ref. 

Descriptors.  'Erosion,  'Mathematical  analysis, 
•Chaudiere  basin,  Sheet  erosion,  Rill  erosion, 
Mathematical  studies. 

Scale  effects  in  computing  sheet  and  rill  erosion 
losses  from  large  basins  have  been  studied  for  grid 
sizes  ranging  from  0.03  to  4  sq  km  over  drainage 
areas  up  to  3000  sq  km.  As  a  result  of  the  analysis 
conducted  on  the  Chaudiere  basin  (5830  sq  kmj, 
the  mean  characteristics  of  the  basin  can  be  used  to 
estimate  the  mean  annual  upland  erosion  losses 
after  a  correction  factor  for  the  influence  of  grid 
size  is  introduced  into  the  calculation.  The  use  of 
fine-meshed  grids  can  be  justified  when  informa- 
tion on  the  areal  distribution  of  soil  erosion  is 
desired.  (Author's  abstract) 
W88-01965 


ANALYSIS   OF  STRATIGRAPHIC   CONTROL 
ON  RIVER  BANK  FAILURE, 

Nigeria  Univ.,  Nsukka.  Dept.  of  Geology. 

For   primary   bibliographic   entry  see  Field   8D. 

W88-01994 


EFFECT  OF  CARBOHYDRATE  IN  THE  SEDI- 
MENT ON  THE  MUSTY  ODOR  PRODUCTION 
BY  ACTINOMYCETES, 

National  Inst,  for  Environmental  Studies,  Yatabe 

(Japan). 

For  primary  bibliographic  entry  see  Field  2H. 

W88-02013 


MEASUREMENT    OF    CADMIUM    ADSORP- 
TION ON  SEDIMENTS  OF  LAKE  COMABBIO 
-  NORTH  ITALY  (MESURES  D'ADSORPTION 
DU  CADMIUM  SUR  LES  SEDIMENTS  DU  LAC 
DE  COMABBIO  -  ITALIE  DU  NORD), 
Commission  of  the  European  Communities,  Ispra 
(Italy).  Joint  Research  Centre. 
For  primary  bibliographic  entry  see  Field  5B. 
W88-02016 


ADSORPTION  OF  COPPER,  ZINC  AND  LEAD 
BY  BED  SEDIMENTS  OF  RIVER  GANGES  IN 
INDIA, 

Roorkee  Univ.  (India).  Dept.  of  Civil  Engineering. 
For  primary  bibliographic  entry  see  Field  5B. 
W88-02021 


AEOLIAN  CONTRIBUTIONS  OF  TRACE 
METALS  TO  MARINE  SEDIMENTS  OF 
KUWAIT, 

Kuwait  Inst,  for  Scientific  Research,  Safat.  Envi- 
ronmental and  Earth  Sciences  Div. 
For  primary  bibliographic  entry  see  Field  5B. 
W88-02024 


EVALUATION  OF  THE  REPARTITION  OF 
PCBS  BETWEEN  DISSOLVED  AND  PARTICU- 
LATE MATTER  IN  RIVER  SEINE  (FRANCE) 
(EVALUATION  DE  LA  REPARTITION  PARTI- 
CULATE/AQUEUSE  DES  PCB  (POLYCHLOR- 
OBIPHENYLES)  EN  SEINE), 
Paris-6  Univ.  (France).  Inst.  d'Hydrologie  et  de 
Climatologie. 

For  primary  bibliographic  entry  see  Field  5B. 
W88-02106 


EVALUATION  OF  THE  FLUID  DYNAMIC 
PROPERTIES  OF  MUD  FLOWS  ON  MOUNT 
ST  HELENS, 

Montana   State   Univ.,   Bozeman.   Dept.   of  Civil 
Engineering  and  Engineering  Mechanics. 
T.  E.  Lang,  and  J.  D.  Dent. 

Available  from  the  National  Technical  Institute 
Service,  Springfield,  VA  22161,  as  PB87  218236/ 
AS,  price  codes:  A05  in  paper  copy,  A01  in  micro- 
fiche. Final  Report,  March  1983.  78  p,  32  fig,  7  tab, 
22  ref,  4  append.  Project  C-10042-V(l).  Depart- 
ment of  the  Interior  Contract  No.  14-4-0001-1471. 
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Descriptors:  'Mount  Saint  Helens,  *Mudflows, 
•Muddy  Creek,  'Pine  Creek,  'Toutle  River, 
•Computer  models,  'Swift  Reservoir,  Erosion, 
Flow  characteristics,  Drainage,  Channel  flow, 
Kinematics,  Mathematical  studies,  Flow  velocity, 
Snowpack,  Volcanoes,  Mud. 

Findings  of  a  computer  based  study  of  the  mud- 
flows  on  Mt.  St.  Helens  following  its'  eruption  on 
18  May  1980  are  summarized.  The  analyses  were 
divided  into  two  parts.  Part  one  concerned  the 
start-up  dynamics  and  flow  of  mud  down  the  vari- 
ous drainages  of  Mt.  St.  Helens.  Part  two  con- 
cerned the  termination  of  the  Pine  Creek  mudflow 
into  Swift  Reservoir.  The  flow  analysis  in  the 
Muddy  Creek,  Pine  Creek  and  Toutle  River  drain- 
ages was  undertaken  first.  Parameters  of  this  flow 
were  evaluated  in  order  to  establish  a  basis  for 
general  analysis  of  mud  flow  phenomena.  Starting 
with  estimates  of  snow  deposition  on  the  mountain, 
and  incorporating  the  characteristics  of  the  pyro- 
clastic  blast  of  the  eruption,  initiation  of  flow  was 
approximated.  With  flow  established,  different  as- 
pects of  the  computer  modeling  were  evaluated  for 
the  different  drainages.  Then  for  the  North  and 
South  Toutle  River  drainages,  equilibrium  flow 
conditions  were  established,  from  which  kinematic 
viscosity  and  the  Manning's  numbers  of  the  flows 
were  determined.  For  the  East  Pine  Creek  and 
Muddy  River  drainages,  a  complete  flow  analysis 
was  carried  out  which  includes  initiation  of  flow, 
progression  of  the  flow  analysis  was  carried  out 
which  includes  initiation  of  flow,  progression  of 
the  flow  through  the  channels,  and  final  terminal 
flow  into  Swift  Reservoir.  Time  sequencing  of  the 
flows  with  reservoir  elevation  changes  was  corre- 
lated, based  upon  available  data.  Additionally,  kin- 
ematics of  the  flows  were  compared  with  corre- 
sponding field  measured  quantities  where  possible. 
In  Part  II  the  mudflow  from  Pine  Creek  is  mod- 
eled as  it  terminated  into  Swift  Reservoir.  Flow 
conditions  from  Part  I  were  used  as  initial  condi- 
tions for  this  analysis.  A  two-dimensional,  incom- 
pressible, linear  viscous  computer  model  was  used 
to  evaluate  the  interaction  between  the  inflowing 
mud  and  the  stationary  reservoir.  This  analysis 
produced  an  amplitude  and  velocity  of  the  result- 
ing surge  wave  that  agrees  with  the  recordings 
made  at  the  time  of  the  event.  (Author's  abstract) 
W88-02270 


SCOUR     PROTECTION     FOR     LOCKS     AND 
DAMS  MO,  UPPER  MISSISSIPPI  RD7ER, 

Army  Engineer  Waterways  Experiment  Station, 

Vicksburg,  MS.  Hydraulics  Lab. 

For  primary  bibliographic  entry  see  Field  8A. 

W88-02283 


GABIONS  USED  IN  STREAM  GRADE-STABI- 
LIZATION STRUCTURES:  A  CASE  HISTORY, 

Iowa  State  Univ.,  Ames.  Dept.  of  Civil  Engineer- 
ing. 

For  primary  bibliographic   entry   see   Field   4D. 
W88-02356 


ENHANCEMENT     OF     RIPARIAN     ECOSYS- 
TEMS WITH  CHANNEL  STRUCTURES, 

Rocky  Mountain  Forest  and  Range  Experiment 
Station,  Tempe,  AZ.  Forestry  Sciences  Lab. 
For  primary  bibliographic  entry  see  Field  4A. 
W88-02385 


EFFECT  OF  CULTIVATION  ON  SEDIMENT 
COMPOSITION  AND  DEPOSITION  IN  PRAI- 
RDX  POTHOLE  WETLANDS, 

National  Fisheries  Contaminant  Research  Center, 

Yankton,  SD.  Field  Research  Station. 

D.  B.  Martin,  and  W.  A.  Hartman. 

Water,  Air,  and  Soil  Pollution  WAPLAC,  Vol.  34, 

No.   1,  p  45-53,  May   1987.   1   fig,  3  tab,   18  ref. 

Descriptors:  *  Sedimentation,  'Sediments,  'Culti- 
vation, 'Wetlands,  'Prairie  potholes,  'Deposition, 
Watersheds,  Runoff,  Agriculture,  Nutrients, 
Grasses. 

Texture,  major  nutrient  content,  and  deposition 
rate  of  sediments  were  compared  for  five  prairie 
pothole  wetlands  surrounded  by  native  grassland 


and  seven  otherwise  similar  wetlands  surrounded 
by  row  crop  and  small  grain  farmland.  Specific 
differences  in  the  nature  of  the  sedimentation  cycle 
of  cultivated  and  noncultivated  watersheds  were 
indicated.  Flux  of  total  inorganic  material  into 
sediments  averaged  80  and  43  mg  cu/y  in  cultivat- 
ed and  grassland  wetlands,  respectively.  Cultivated 
sediments  contained  significantly  higher  clay  per- 
centages, but  lower  percentages  of  silt  and  sand 
than  grassland  sediments.  Deposition  rates  of  clay 
at  cultivated  sites  averaged  five  times  that  of  grass- 
land locations.  Enrichment  ratios  (the  quotient  of 
sediment  concentration  divided  by  upland  soil  con- 
centrations) suggested  that  sand  was  selectively 
retained  in  equal  proportions  on  uplands  in  both 
types  of  watersheds,  that  silt  was  selectively  re- 
moved (although  in  different  proportions)  from 
uplands  in  both  types  of  watersheds,  and  that  clay 
was  selectively  retianed  only  on  grasslands.  Total 
N  and  organic  matter  concentrations  were  signifi- 
cantly higher  in  both  the  soils  and  sediments  of 
grassland  watersheds,  but  there  were  no  differ- 
ences in  total  P  concentrations  with  respect  to  land 
use.  Sediment  flux  rates  for  total  N  and  organic 
matter  were  similar  in  the  two  land  use  types; 
however,  P  was  transported  at  nearly  twice  the 
rate  to  cultivated  wetlands.  Enrichment  ratios  indi- 
cated that  N  and  P  were  selectively  removed  in 
similar  proportions  from  upland  soils  in  both  types 
of  watersheds.  (Author's  abstract) 
W88-02477 

2K.  Chemical  Processes 


BIOMEMBRANES,  PART  O,  PROTONS  AND 
WATER:  STRUCTURE  AND  TRANSLOCA- 
TION. 

For  primary  bibliographic  entry  see  Field  IB. 
W88-01593 


METHODS  TO  DETERMINE  STRUCTURE  IN 
WATER  AND  AQUEOUS  SOLUTIONS, 

State  Univ.  of  New  York  at  Stony  Brook.  Dept.  of 

Chemistry. 

For  primary  bibliographic  entry  see  Field  IB. 

W88-01594 


LOW-FREQUENCY  RAMAN  SCATTERING 
FROM  WATER  AND  AQUEOUS  SOLUTIONS: 
A  DIRECT  MEASURE  OF  HYDROGEN  BOND- 
ING, 

Howard  Univ.,  Washington,  DC.  Dept.  of  Chemis- 
try. 

For  primary  bibliographic  entry  see  Field  IB. 
W88-01595 


DIFFRACTION  TECHNIQUES  FOR  THE 
STUDY  OF  PURE  WATER  AND  AQUEOUS  SO- 
LUTIONS, 

Institut  Max  von  Laue  -  Paul  Langevin,  Grenoble 

(France). 

For  primary  bibliographic  entry  see  Field  IB. 

W88-01597 


GEOCHEMICAL  EVOLUTION  OF  GROUND- 
WATER IN  STRATIFIED-DRIFT  AND  ARKO- 
SIC  BEDROCK  AQUIFERS  IN  NORTH  CEN- 
TRAL CONNECTICUT, 

Geological  Survey,  Albany,  NY.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  2F. 

W88-01686 


TRANSPORT  OF  REACTING  SOLUTES  SUB- 
JECT TO  A  MOVING  DISSOLUTION  BOUND- 
ARY: NUMERICAL  METHODS  AND  SOLU- 
TIONS, 

Geological  Survey,  Menlo  Park,  CA.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  5B. 
W88-01689 


BACTERIA  IN  DEEP  COASTAL  PLAIN  SEDI- 
MENTS OF  MARYLAND:  A  POSSIBLE 
SOURCE  OF  C02  TO  GROUNDWATER, 


WATER  CYCLE— Field  2 
Chemical  Processes — Group  2K 

Geological    Survey,    Columbia,    SC.    Water    Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  2F. 
W88-01694 


GEOCHEMISTRY  OF  THE  AMAZON:  3. 
WEATHERING  CHEMISTRY  AND  LIMITS  TO 
DISSOLVED  INPUTS, 

Princeton    Univ.,    NJ.    Dept.    of  Geological   and 

Geophysical  Sciences. 

For  primary  bibliographic  entry  see  Field  2J. 

W88-01809 


ROLE  OF  FE(III)  IN  METAL  COMPLEX  AD- 
SORPTION BY  HYDROUS  SOLIDS, 

Vanderbilt  Univ.,  Nashville,  TN.  Dept.  of  Civil 

and  Environmental  Engineering. 

A.  R.  Bowers,  and  C.  P.  Huang. 

Water  Research  WATRAG,  Vol.  21,  No.  7,  p  757- 

764,  July  1987.  8  fig,  2  tab,  24  ref.  NSF  Grant  No. 

CEE  8104728. 

Descriptors:  'Iron,  'Heavy  metals,  'Adsorption, 
'Chemical  reactions,  Path  of  pollutants,  Laborato- 
ry analysis,  Chemical  analysis,  Metal  complexes, 
Nickel,  Lead,  Zinc. 

The  effect  of  Fe(III)  on  the  adsorptive  behavior  of 
complexed  Ni(II),  Pb(II)  and  Zn(II)  by  hydrous 
solids  (gamma-A1203,  Si02  and  mordenite)  has 
been  examined  in  the  laboratory.  Ethylene-diamin- 
etetraacetic  acid  (EDTA)  and  1,2-dihydroxyben- 
zene-3,  5  disulfonic  acid  (Tiron)  were  used  as 
strong  organic  complex  formers.  Iron(III)  was 
found  to  have  stronger  complex  formation  con- 
stants than  the  divalent  metals;  however,  the  pH- 
dependent  conditional  constants  indicated  that  the 
organic  ligands  would  favor  Fe(III)  in  the  low  pH 
range  (approximately  <5),  whereas  the  divalent 
metals  are  favored  at  the  high  pH's  (approximately 
>  6).  The  partitioning  of  organic  ligands  between 
Fe(III)  and  the  divalent  metals  as  a  function  of  pH 
was  shown  to  play  a  significant  role  in  the  adsorp- 
tive behavior  of  the  complexed  divalent  metals. 
When  present  at  low  concentration  (<0.000001), 
the  divalent  metals  adsorbed  in  a  'metal-like' 
manner  when  Fe(III)  was  present,  compared  to  a 
'ligand-like'  behavior  when  Fe(III)  was  not  avail- 
able to  compete  for  the  organic  ligand.  At  high 
concentrations  (0.0001  M),  Ni(II)  behaved  in  a 
'ligand-like'  manner  due  to  the  comparatively  low 
solubility  of  the  Fe(3  +  )  species,  while  Pb(II)  and 
Zn(II)  exhibited  a  transitory  behavior,  somewhere 
between  the  'free'  and  the  complexed  metal  spe- 
cies. (Author's  abstract) 
W88-01835 


CONTROL  OF  EUTROPHICATION  OF  LAKES 
AND  RESERVOIRS  BY  MEANS  OF  PRE- 
DAMS.  II.  VALIDATION  OF  THE  PHOS- 
PHATE REMOVAL  MODEL  AND  SIZE  OPTI- 
MIZATION, 

Technische  Univ.,  Dresden  (German  D.R.).  Sek- 
tion  Wasserwesen. 

For  primary  bibliographic  entry  see  Field  5G. 
W88-01845 


MEASUREMENT  OF  THE  MASS  ACCOMMO- 
DATION COEFFICIENT  OF  S02  (G)  ON 
WATER  DROPLETS, 

Boston  Coll.,  Chestnut  Hill,  MA.  Dept.  of  Chemis- 
try. 

For  primary  bibliographic  entry  see  Field  5B. 
W88-01859 


FLUORIMETRIC    DETERMINATION   OF   NI- 
TRATE   IN    NATURAL    WATERS    WITH    3- 
AMINO-l,5-NAPHTHALENEDISULPHONIC 
ACID  IN  A  FLOW-INJECTION  SYSTEM, 

Okayama  Univ.  (Japan).  Dept.  of  Chemistry. 
For  primary  bibliographic  entry  see  Field  5A. 
W88-01870 


LIGNIN    GEOCHEMISTRY    OF    SEDIMENTS 
FROM  THE  NARRAGANSETT  BAY  ESTUARY, 

Battelle    New    England    Marine    Research    Lab., 
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Field  2— WATER  CYCLE 

Group  2K — Chemical  Processes 


Duxbury,  MA. 

For  primary  bibliographic  entry  see  Field  2L. 

W88-01970 


PREDICTION  OF  BORATE  MINERAL  EQUI- 
LIBRIA IN  NATURAL  WATERS:  APPLICA- 
TION TO  SEARLES  LAKE,  CALIFORNIA, 

California  Univ.,  San  Diego,  La  Jolla.   Dept.  of 

Chemistry. 

A.  R.  Felmy,  and  J.  H.  Weare. 

Geochimica   et   Cosmochimica   Acta   GCACAK, 

Vol.  50,  No.  12,  p  2771-2783,  December  1986.  14 

fig,  14  tab,  29  ref,  append.  ACS  Grant  14550-AC2, 

5-C,  DOE  Grant  DE-AC03-85SF  15522,  and  NSF 

Grant  OCE  85-07902. 

Descriptors:  *Searles  Lake,  'California,  'Chemical 
precipitation,  'Borate,  Minerals,  Chemical  analy- 
sis, Geochemistry,  Lakes. 

The  chemical  equilibrium  model  of  Harvie  has 
been  extended  to  include  borate  species.  The 
model  is  based  upon  the  semi-empirical  equations 
of  Pitzer  and  is  valid  to  a  high  ionic  strength 
(approximately  14  m)  and  high  borate  concentra- 
tion. Excellent  agreement  with  the  existing  emf, 
isopiestic,  and  solubility  data  in  the  system  (Na-K- 
Ca-Mg-H-Cl-S04-C02-B(OH)4-H20)  was  ob- 
tained. Calculated  mineral  solubilities  are  in  gener- 
al within  10%  of  their  experimental  values,  even  at 
high  ionic  strengths.  The  model  was  applied  to  the 
multicomponent,  high  ionic  strength  (I  approxi- 
mately 10)  and  high  borate  concentration  (B  sub 
tau  approximately  0.5  m)  Searles  Lake  evaporite 
deposit.  Utilizing  the  chemical  composition  of  the 
interstitial  brine,  the  model  predicts  equilibrium 
between  the  brine  and  only  those  minerals  which 
are  known  to  be  in  contact  with  the  brine.  These 
calculations  demonstrated  the  applicability  of  the 
model  to  high  ionic  strength,  high  borate  concen- 
tration natural  waters.  The  model  was  also  used  to 
calculate  the  mineral  sequences  which  should 
result  from  evaporation  of  the  major  source  of 
water  for  Searles  Lake,  the  Owens  River.  The 
geochemical  conditions  necessary  for  the  forma- 
tion of  the  most  recent  mud  and  saline  units  were 
examined.  The  final  results  indicate  that  the  miner- 
al sequences  found  in  the  most  recent  saline  unit  in 
Searles  Lake  can  be  produced  by  evaporation  of  a 
water  close  in  composition  to  present  Owens  River 
water,  provided  primary  dolomite  formation  is  de- 
layed and  back  reaction  between  the  Parting  Mud 
and  the  Upper  Salt  is  inhibited.  (Author's  abstract) 
W88-01971 


PREPARATION  OF  ENVIRONMENTAL  SAM- 
PLES FOR  THE  DETERMINATION  OF  POLY- 
CYCLIC  AROMATIC  HYDROCARBONS  BY 
THIN-LAYER  CHROMATOGRAPHY, 

Wayne  State  Univ.,  Detroit,  MI.  Dept.  of  Chemis- 

try-    . 

For  primary  bibliographic  entry  see  Field  5A. 
W88-01983 


DETERMINATION  OF  TRACE  LEVELS  OF 
PHENOL  AND  CRESOLS  IN  RAIN  BY  CON- 
TINUOUS LIQUID-LIQUID  EXTRACTION 
AND  HIGH-PERFORMANCE  LIQUID  CHRO- 
MATOGRAPHY, 

Eidgenoessische  Anstalt  fuer  Wasserversorgung, 
Abwasserreinigung  und  Gewaesserschultz,  Due- 
bendorf  (Switzerland). 

For  primary  bibliographic  entry  see  Field  5A. 
W88-01984 


NITROGEN  EXCHANGE  BETWEEN  A 
SOUTHEASTERN  USA  SALT  MARSH  ECO- 
SYSTEM AND  THE  COASTAL  OCEAN, 

South  Carolina  Univ.,  Columbia.  Belle  W.  Baruch 
Inst,   for  Marine  Biology  and  Coastal   Research. 
For  primary  bibliographic  entry  see  Field  2L. 
W88-01995 


VARIATION  IN  APPARENT  TRACE  METAL 
COMPLEXING  CAPACITY  OF  NATURAL 
WATERS  WITH  PLATING  POTENTIAL  USING 
ANODIC  STRIPPING  VOLTAMMETRY, 

Western  Australia   School  of  Mines,   Kalgoorlie. 


For  primary  bibliographic  entry  see  Field  2H. 
W88-02015 


ADSORPTION  OF  COPPER,  ZINC  AND  LEAD 
BY  BED  SEDIMENTS  OF  RIVER  GANGES  IN 
INDIA, 

Roorkee  Univ.  (India).  Dept.  of  Civil  Engineering. 
For  primary  bibliographic  entry  see  Field  5B. 
W88-02021 


STUDIES  OF  HUMIC  AND  FULVIC  ACID  DY- 
NAMICS IN  COASTAL  MARINE  WATERS  OF 
SOUTH  FLORIDA, 

Rosenstiel  School  of  Marine  and  Atmospheric  Sci- 
ence, Miami,  FL. 

For  primary  bibliographic  entry  see  Field  2L. 
W88-02056 


REACTION  MECHANISMS  OF  POLYCHLO- 
RINATED  DIBENZO-P-DIOXINS  AND  POLY- 
CHLORINATED  DIBENZOFURANS  DURING 
OZONATION  OF  WATER  SAMPLES  (REAK- 
TIONSVERHALTEN  POLYCHLORIERTER  DI- 
BENZO-P-DIOXINE  UND  POLYCHLOR- 
IERTER DIBENZOFURANE  BEI  DER  OZON- 
UNG  VON  WAESSERN), 

Institut  Fresenius  Chemische  und  Biologische  La- 
boratorien  G.m.b.H.,  Taunusstein-Neuhof  (Germa- 
ny, F.R.). 

For  primary  bibliographic  entry  see  Field  5D. 
W88-02084 


SOLUBLE  SALT  CONTENT  OF  THE  ALLUVI- 
AL BANKS  OF  A  SEMI-ARID  TRIBUTARY 
CATCHMENT  OF  THE  GREAT  FISH  RIVER, 

Rhodes  Univ.,  Grahamstown  (South  Africa).  Hy- 

drological  Research  Unit. 

For  primary  bibliographic  entry  see   Field   2G. 

W88-02090 


GROUNDWATER    FLOW    PATHS    AND    HY- 

DROGEOCHEMISTRY   IN   DEEP   GRANITES 

AND      GNEISSES      (GRUNDWASSERFLIESS- 

WEGE  UND  HYDROGEOCHEMIE  IN  TIEFEN 

GRANITEN  AND  GNEISEN), 

Abteilung    Umweltschutz    des    Kantons    Aargau, 

Aarau  (Switzerland). 

For  primary  bibliographic  entry  see  Field  2F. 

W88-02097 


QUANTITY  AND  QUALITY  OF  BRACKEN 
THROUGHFALL,  STEMFLOW  AND  LITTER- 
FLOW  IN  A  DARTMOOR  CATCHMENT, 

Plymouth  Polytechnic  (England).  Dept.  of  Geo- 
graphical Sciences. 

For  primary  bibliographic  entry  see  Field  21. 
W88-02365 


COMPUTER  MODELLING  STUDY  OF  THE 
CHEMISTRY  OCCURRING  DURING  CLOUD 
FORMATION  OVER  HILLS, 

UKAEA  Atomic  Energy  Research  Establishment, 

Harwell  (England). 

A.  M.  Hough. 

Atmospheric  Environmental  ATENBP,  Vol.   21, 

No.  5,  p  1073-1095,  May  1987.  14  fig,  5  tab,  43  ref, 

2  append. 

Descriptors:  'Atmospheric  chemistry,  'Clouds, 
'Water  chemistry,  'Model  studies,  'Acid  rain, 
'Path  of  pollutants,  'Cloud  chemistry,  Aerosols, 
Ions,  Acidity,  Oxidation. 

Acidity  of  cloud  droplets  was  studied  using  a 
model  has  been  developed  which  describes  the 
chemical  processes  occurring  during  the  formation 
of  hill  cloud.  This  model  has  been  applied  to  the 
study  of  four  cases  which  should  be  typical  of  the 
chemical  conditions  which  can  exist  during  the 
formation  of  such  cloud  over  hills  in  the  N  of 
England.  The  results  show  that  a  wide  range  of 
chemical  behavior  is  possible  in  cloud  droplets, 
depending  on  the  history  of  the  airmass.  The  com- 
position of  the  water-soluble  aerosol  is  of  impor- 
tance in  determining  the  chemical  composition  of 
cloud  droplets,  with  most  of  the  sulfate  and  large 


proportions  of  the  other  ions  being  derived  from 
this  source.  Gas-phase  chemistry  is  also  important, 
not  only  because  it  dictates  the  initial  concentra- 
tions of  oxidants  such  as  H202  and  03  and  of 
acidic  gases  such  as  HN03  at  the  onset  of  conden- 
sation, but  also  because  of  the  chemical  processes 
which  occur  concurrently  with  those  in  clouds. 
These  are  important  sources  of  radicals,  as  well  as 
of  nitric  acid,  which  continue  to  dissolve  in  solu- 
tion. Gas-phase  HC1,  HN03  and  NH3  are  all  of 
primary  importance  in  describing  the  acidity  of 
cloud  droplets.  The  various  oxidation  mechanisms 
for  S02  can  all  be  important,  with  their  relative 
contributions  varying  from  case  to  case.  H202 
does  not  invariably  dominate  this  process,  especial- 
ly in  winter  when  its  concentration  may  be  low. 
The  chemistry  of  hill  clouds  is  far  from  trivial  and 
oversimplification  can  result  in  a  misunderstanding 
of  the  behavior  which  occurs.  There  is  a  need, 
rather,  to  consider  a  wide  range  of  reactions  if  the 
nature  of  the  overall  processes  and  the  impact  of 
manmade  emissions  on  the  environment  via  this 
route  are  to  be  understood.  (Author's  abstract) 
W88-O2402 


OXIDATION  OF  S02  IN  RAINWATER  AND 
ITS  ROLE  IN  ACID  RAIN  CHEMISTRY, 

Leeds  Univ.  (England).  Dept.  of  Fuel  and  Energy. 
For  primary  bibliographic  entry  see  Field  5B. 
W88-02405 


INFLUENCE  OF  ALKALINE  PARTICULATES 
ON  PH  OF  CLOUD  AND  RAIN  WATER  IN 
INDIA, 

Indian  Inst,  of  Tropical  Meteorology,  Poona. 

L.  T.  Khemani,  G.  A.  Momin,  M.  S.  Naik,  P.  S.  P. 

Rao,  and  P.  D.  Safai. 

Atmospheric  Environmental  ATENBP,  Vol.  21, 

No.  5,  p  1137-1145,  May  1987.  5  fig,  1  tab,  54  ref. 

Descriptors:  'Cloud  chemistry,  'Rainfall,  'Alka- 
linity, 'Cloud  liquid  water,  'Acid  rain,  'Path  of 
pollutants,  'Fate  of  pollutants,  'Water  analysis, 
Ions,  Metals,  Chlorides,  India. 

Cloud  and  rain  water  samples  were  collected  on 
board  aircraft  by  specially  designed  equipment, 
during  three  monsoon  seasons,  1983,  1984  and  1985 
in  the  Pune  region  in  India.  The  samples  were 
analyzed  for  major  ionic  components  and  pH,  and 
the  concentrations  of  all  the  ionic  components 
were  found  to  be  significantly  higher  (35-161%)  in 
cloud  water  than  in  rain  water.  In  cloud  water  CI 
contributed  most  (35%)  to  the  total  ionic  concen- 
tration followed  by  Ca  (21%)  and  Na  (17%).  Sul- 
fate and  nitrate  concentrations,  on  the  average, 
were  low  and  were  found  to  account  for  only  6% 
of  the  total  ionic  concentration.  pH  of  cloud  water 
and  rain  water  was  substantially  higher  than  that  of 
the  C02-equilibrated  value  (5.6).  The  findings  sug- 
gest that  influence  of  anthropogenic  sources  is 
negligible  and  that  of  soil  dust  which  is  alkaline  is 
substantial  on  the  pH  and  chemistry  of  cloud/rain 
water  in  India.  (Author's  abstract) 
W88-02408 


CHEMICAL  COMPOSITION  OF  PRECIPITA- 
TION AT  MARION  ISLAND  (SUB-ANTARC- 
TIO, 

Orange   Free   State   Univ.,    Bloemfontein   (South 

Africa).  Dept.  of  Botany. 

V.  R.  Smith. 

Atmospheric  Environmental  ATENBP,  Vol.  21, 

No.  5,  p  1159-1165,  May  1987.  2  fig,  2  tab,  41  ref. 

Descriptors:  'Atmospheric  chemistry,  'Water 
chemistry,  'Precipitation,  'Ions,  'Marion  Island, 
Metals,  Chlorides,  Nutrients,  Antarctic. 

Over  a  1-year  period  16.40  g  Cl(-)/sq  m,  10.35  g 
Na/sq  m,  2. 1 1  g  S04-S/sq  m,  1.24  g  Mg/sq  m,  0.39 
g  K/sq  m,  0.37  g  Ca/sq  m  and  0.21  g  inorganic  N/ 
sq  m  were  deposited  in  precipitation  450  m  inland 
on  the  eastern  coastal  plain  of  sub-Antarctic 
Marion  Island  (46  deg  54  min  S,  37  deg  45  min  E). 
Dissolved  P04-P  and  organic  forms  of  N  were  not 
detected  in  the  precipitation  samples.  Concentra- 
tions of  Cl(-),  Na,  Mg,  Ca  and  K,  as  well  as  the 
total  ionic  concentration  in  the  precipitation  sam- 
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pies  were  significantly  negatively  correlated  with 
the  amount  of  precipitation.  The  ionic  concentra- 
tion order  (CI  >  Na  >  S04-S  >  Mg  >  K  +  Ca) 
in  the  precipitation  was  very  similar  to  that  in  the 
surrounding  ocean.  It  is  likely  that  most  of  the 
inorganic  N  found  in  the  precipitation  originated  in 
penguin  rookeries  on  the  nearby  shore  zone.  A 
comparison  is  made  between  precipitation  inputs  of 
nutrients  at  the  island  and  those  at  other  subpolar 
sites  in  the  S  and  N  Hemispheres.  (Author's  ab- 
stract) 
W88-02410 


DEPOSITION  OF  NITRATE-N  AND  SULFATE- 
S  BY  PRECIPITATIONS  IN  SCHLESWIG-HOL- 
STEIN, 

Kiel  Univ.  (Germany,  F.R.).  Inst,  fuer  Pflanzener- 

naehrung  und  Bodenkunde. 

For  primary  bibliographic  entry  see  Field  2B. 

W88-02411 


VARIATIONS  IN  THE  87SR/86SR  RATIO  IN 
LAKE  WATERS  FROM  CENTRAL  SWEDEN, 

Stockholm  Univ.  (Sweden).  Dept.  of  Geology. 
F.  E.  Wickman,  and  G.  Aberg. 
Nordic  Hydrology  NOHYBB,  Vol.   18,  No.   1,  p 
21-32,  1987.  7  fig,  4  tab,  10  ref.  Swedish  National 
Research  Council  Grants  Nos  G-GU  4141-107  and 
G-GU/RT  4141-109. 

Descriptors:  'Isotope  studies,  'Strontium  isotopes, 
•Limnology,  *Hydrology,  'Geochemistry,  •Ra- 
dioactive dating,  'Tracers,  'Lakes,  Sweden,  Geol- 
ogy, Bedrock,  Weathering,  Snow. 

The  87Sr/86Sr  ratios  of  lake  waters  from  eastern 
Central  Sweden,  a  region  consisting  mainly  of  1.7- 
2.0  times  ten  to  the  9th  power  years  old  granitoid 
rocks  are  reported  and  discussed.  The  ratios  range 
from  0.722-0.739,  and  are  similar  to  lake  and  stream 
waters  in  geologically  similar  areas.  The  annual 
variation  of  the  isotope  ratio  in  two  small  lakes 
varied  in  the  range  of  0.7323-0.7339  and  0.7313- 
0.7325  respectively,  except  at  ice  clearing  in  spring 
when  the  ratio  of  surface  water  was  lowered  by  a 
contribution  from  melting  snow.  Small  lateral  dif- 
ferences also  exist  in  Lake  Malaren,  probably  be- 
cause its  complex  outline  hinders  complete  mixing 
of  its  water.  The  Sr  isotopic  ratio  variations  with 
respect  to  bedrock  geology  suggest  that  a  more 
important  influence  on  the  ratio  is  the  mineralogic 
composition  of  the  Quaternary  depostis  (mainly 
till).  The  great  difference  between  the  ratios  of  rain 
water  (0.709-0.710)  and  those  of  rocks  in  old  Pre- 
cambrian  platforms  with  granitic  rocks  (0.720  and 
greater)  results  in  waters  (ground,  lake  and  river) 
with  ratios  around  0.720-0.740.  This  means  that  the 
87Sr/86Sr  ratio  is  an  excellent  tool  in  studies  of 
hydrologic  processes,  such  as  mixing  of  waters  and 
exchange  reactions  between  water  and  mineral 
matter.  (See  also  W88-02440)  (Author's  abstract) 
W88-02439 


VARIATIONS  OF  87SR/86SR  IN  WATER 
FROM  STREAMS  DISCHARGING  IN  THE 
BOTHNIAN  BAY,  BALTIC  SEA, 

Royal  Inst,  of  Tech.,  Stockholm  (Sweden).  Institu- 

tionen  foer  Kulturteknik. 

F.  Aberg,  and  F.  E.  Wickman. 

Nordic  Hydrology  NOHYBB,  Vol.   18,  No.   1,  p 

33-12,  1987.  3  fig,  2  tab,  5  ref. 

Descriptors:  'Streams,  'Isotope  studies,  'Stronti- 
um isotopes,  'Limnology,  'Radioactive  dating, 
•Tracers,  'Geochemistry,  *Hydrology,  Sweden, 
Finland,  Bothnian  Bay. 

The  87Sr/86Sr  ratio  in  53  water  samples  were 
analyzed,  26  from  streams  in  Sweden,  22  from 
streams  in  Finland  and  5  from  the  Bothnian  Bay 
itself  The  brackish  seawater  of  the  bay  had  the 
isotope  ratio  0.7095,  while  the  streamwater  samples 
varied  from  0.7177  to  0.7366.  The  weighted  aver- 
age isotope  ratio  with  respect  to  discharges  was 
0.7313,  this  high  ratio  reflecting  the  dominance  of 
granitic  Proterozoic  rocks  in  the  region.  For 
streams  with  an  average  discharge  between  1-40  cu 
m/s  the  isotope  ratio  was  within  the  interval  0.718- 
0.736,  while  those  with  discharges  >  150  cu  m/s 
defined  an  interval  of  0.728-0.735.  The  variations  in 


isotope  ratios  are  discussed  with  respect  to  bed- 
rock geology  of  drainage  basins,  possible  effects  of 
seawater  inundations  and  Postglacial  uplift  com- 
bined with  the  complex  history  of  the  Baltic  Sea 
(See  also  W88-02439)  (Author's  abstract) 
W88-02440 


PROBLEM  OF  RED  WATERS':  A  NEW  AP- 
PROACH TO  ITS  SOLUTION, 

Water  and  Electricity  Dept.,  Abu  Dhabi  (United 

Arab  Emirates). 

A.  M.  Shams  El  Din. 

Desalination  DSLNAH,  Vol.  60,  No.  1,  p  75-88 

September  1986.  1  fig,  2  tab,  27  ref. 

Descriptors:  *Red  waters,  *Water  chemistry, 
•Water  treatment,  •Corrosion,  Pipelines,  Oxygen, 
Ions,   Carbonates,   Films,  Chemical   precipitation. 

Red  waters  result  from  the  attack  of  aggressive 
waters  on  the  iron  pipes  of  the  distribution  system. 
The  corrosion  of  iron  is  presented  in  short  and  the 
importance  of  oxygen  in  sustaining  the  cathodic 
reaction  is  revealed.  Natural  or  desalinated  waters 
contain  the  elements  of  self-inhibition  in  the  form 
of  Ca(2  +  )  and  HC03(-)  ions.  These,  when  careful- 
ly adjusted  at  the  proper  pH  value,  produce  a 
compact,  pore-free  inhibiting  film  of  CaC03.  The 
theoretical  relations  governing  the  precipitation  of 
the  film  are  outlined.  The  Langelier  and  similar 
indices,  proposed  and  applied  for  the  conditioning 
of  potable  waters,  overlook  the  parts  played  by  the 
metal  and  by  oxygen  in  securing  successful  filming. 
Emphasis  is  laid  on  the  reduction  of  oxygen  which 
produces  the  OH(-)  ions  that  trigger  the  deposition 
of  CaC03.  The  conditions  allowing  the  successful 
formation  of  the  film  are  defined  as  those  where 
the  fluxes  of  HC03(-)  and  Ca(2  +  )  are  equal  to  or 
exceed  that  of  the  OH(-)  ions.  The  new  treatment 
is  tested  with  the  UMM  Al  Nar  potable  water.  The 
type  and  sequence  of  precipitates  contributing  to 
film  formation  are  arrived  at  from  a  consideration 
of  the  thermodynamics  of  the  probable  reactions. 
It  is  concluded  that  the  film  is  heterogeneous  in 
nature,  formed  of  CaC03,  FeC03,  Fe(OH)3  and 
Mg(OH)2  in  varying  proportions.  Factors  interfer- 
ing with  film  formation  and/or  stability  are  dis- 
cussed briefly.  (Author's  abstract) 
W88-02447 


INFLUENCE  OF  ALKALINE  PARTICULATES 
ON  THE  CHEMISTRY  OF  FOG  WATER  AT 
DELHI,  NORTH  INDIA, 

Indian  Inst,  of  Tropical  Meteorology,  Poona. 
For  primary  bibliographic  entry  see  Field  5A. 
W88-02459 
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BENTHIC  RESOURCES  ASSESSMENT  TECH- 
NIQUE, A  METHOD  FOR  QUANTIFYING 
THE  EFFECTS  OF  BENTHIC  COMMUNITY 
CHANGES  ON  FISH  RESOURCES, 

Army  Engineer  Waterways  Experiment  Station, 

Vicksburg,  MS.  Environmental  Lab. 

For  primary  bibliographic  entry  see  Field  5C. 

W88-01531 


DREDGING  AS  A  CLEANUP  METHOD  FOR 
AN  INDUSTRIALIZED  BAY, 

Army  Engineer  District,  Seattle,  WA.  Seattle  Dis- 
trict. 

For   primary   bibliographic   entry   see   Field   5G. 
W88-01539 


COASTAL  AND  INLET  PROCESSES  NUMERI- 
CAL MODELING  SYSTEM, 

Coastal  Engineering  Research  Center,  Vicksburg, 

MS. 

For  primary  bibliographic  entry  see  Field  8B. 

W88-01546 


INTRODUCTION  TO  SAND  CLOSURES  AND 
RELATED  COMPUTATION  METHODS, 

Svasek  (B.V.)  Rotterdam  (Netherlands). 
J.  N.  Svasek. 


Estuaries — Group  2L 

IN:  Third  United  States  -  The  Netherlands  Meet- 
ing on  Dredging  and  Related  Technology,  10-14 
September  1984,  Charleston,  South  Carolina.  Final 
Report,  March  1987.  p  292-304,  9  fig,  1  tab. 

Descriptors:  *Sand  closures,  'Mathematical 
models,  'Estuaries,  Mathematical  studies,  Sedi- 
ment loss. 

Estuaries  may  be  enclosed  using  several  tech- 
niques. In  many  cases,  dredged  sand  is  the  most 
feasible  source  of  material  for  the  closure  struc- 
ture. The  following  points  were  addressed:  (1)  A 
description  of  sand  closure  and  its  advantages;  (2) 
The  processes  involved;  (3)  How  the  processes  can 
be  simulated  in  mathematical  models;  and  (4)  The 
value  of  the  computed  results  for  the  determination 
of  the  optimum  execution  method.  In  the  field  of 
sand  closures  a  new  terminology  has  developed. 
The  major  definitions  are  given  here.  A  summary 
is  also  given  of  a  number  of  sand  closures,  compar- 
ing the  losses  of  sediment  during  the  operations. 
(Computational  methods  for  computing  sand  loses 
include  (1)  the  RIUMOD  -  coefficient  method,  (2) 
the  computer  models  LAGRA,  UITZAK, 
EQBARI,  and  SLUITZAK.  These  methods 
permit  the  computation  of  the  total  loss  by  integra- 
tion in  time.  After  completion  of  the  closure,  the 
calculated  and  observed  losses  are  in  the  same 
order  of  magnitude.  (See  also  W88-01522)  (Lantz- 
PTT) 
W88-01553 


INTERNATIONAL  SYMPOSIUM  ON  THE 
MOST  IMPORTANT  UPWELLING  AREAS 
OFF  WESTERN  AFRICA  (CAPE  BLANCO  AND 
BENGUELAXSIMPOSIO  INTERNACIONAL 
SOBRE  LAS  AREAS  DE  AFLORAMIENTO 
MAS  IMPORTANTES  DEL  OESTE  AFRICANO 
(CABO  BLANCO  Y  BENGUELA)). 
Instituto  de  Investigaciones  Pesqueras  de  Barcelo- 
na (Spain). 

Volume  1,  1985.  586  p.  Edited  by  C.  Bas,  R. 
Margalef,  and  P.  Rubies. 

Descriptors:  'Oceanography,  'Symposium,  •Up- 
welling,  'Cape  Blanco,  'Cape  Benguela,  Ocean 
circulation,  Conferences,  Ocean  bottom,  Primary 
productivity,  Pelagic  ecosystems,  Coastal  waters. 

This  symposium  discusses  the  mechanisms  and  the 
physical  and  biological  processes  that  relate  to 
ocean  upwelling  at  Capes  Blanco  and  Benguela,  off 
the  West  African  coast.  The  three  major  section 
headings  in  this  first  volume  are:  (1)  ocean  dynam- 
ics, (2)  primary  productivity,  and  (3)  pelagic  eco- 
systems; with  papers  discussing  topics  from  nutri- 
ent distributions  and  water  temperature  variability, 
to  phytoplankton  assemblages  and  the  zoogeo- 
graphy of  lanternfishes.  (See  W88-01616  thru  W88- 
01652)  (Lantz-PTT) 
W88-01615 


SOME  ASPECTS  OF  PHYSICAL  PROCESSES 
IN  COASTAL  UPWELLING, 

Woods  Hole  Oceanographic  Institution,  MA. 
K.  H.  Brink. 

IN:  International  Symposium  on  the  Most  Impor- 
tant Upwelling  Areas  off  Western  Africa  (Cape 
Blanco  and  Benguela),  Volume  1,  1985.  p  5-14,  2 
fig,  22  ref.  NSF  Grant  No.  OCE-82 13968. 

Descriptors:  'Upwelling,  'Coastal  waters,  *Ocean 
circulation,  Wind-driven  currents,  Advection, 
Mixing,  Hydrometeorology. 

The  considerable  body  of  research  in  wind-driven 
coastal  upwelling  over  the  last  decade  makes  it 
appropriate  to  try  to  evaluate  the  improvement  of 
our  understanding.  In  general,  the  recent  results 
have  led  to  a  new  appreciation  of  some  general 
aspects  of  the  problem  which  were  not  thoroughly 
explored  in  the  earlier  studies.  A  few  of  these 
aspects  are  reviewed.  First,  advances  in  the  under- 
standing of  near-surface  dynamics  show  how 
mixing  and  lateral  advection  determine  the  off- 
shore scale  and  the  length  of  time  over  which 
coastal  upwelling  affects  the  physical  system. 
Second,  alongshore  variability  in  velocity  and  in 
the  hydrographic  field  appear  to  be  important  in 
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all  systems.  This  nonuniformity  allows  for  impor- 
tant alongshore  divergences  in  mass,  heat  and  mo- 
mentum. Finally,  the  upwelling  process  varies  con- 
siderably over  the  meteorologically-set  time  scales 
of  2-10  days.  Combined  with  the  three  dimensiona- 
lity of  the  system,  time  dependence  leads  to  highly 
irregular  paths  followed  by  individual  parcels  of 
upwelled  water.  The  overall  richness  of  observed 
upwelling  phenomena  may  complicate  interpreta- 
tion of  observations,  but  the  traditional  fundamen- 
tal concepts  remain  remarkably  useful  as  a  qualita- 
tive basis  of  understanding.  (See  also  W88-01615) 
(Author's  abstract) 
W88-01616 


PHYSICAL  AND  CHEMICAL  PARAMETERS 
IN  THE  BENGUELA  AND  CAPE  BLANC  RE- 
GIONS DURING  FIRST  AND  SECOND  R/V 
'PROFESSOR  SIEDLECKP  CRUISES,  CON- 
DUCTED IN  NOV.-DEC.  1972  AND  AUG.-SEPT. 
1973, 

Morski  Inst.  Rybacki,  Gdynia  (Poland). 
A.  Majewicz. 

IN:  International  Symposium  on  the  Most  Impor- 
tant Upwelling  Areas  off  Western  Africa  (Cape 
Blanco  and  Benguela),  Volume  1,  1985.  p  15-24,  9 
fig,  6  ref. 

Descriptors:  *Upwelling,  "Ocean  circulation, 
♦Cape  Benguela,  *Cape  Blanco,  "Coastal  waters, 
Water  temperature,  Salinity,  Oxygen,  Mixing, 
Ocean  currents. 

Fishing  investigations  were  conducted  on  R/V 
'Professor  Siedlecki'  in  1972  and  1973  in  regions  of 
Benguela  Current  and  Cape  Blanc;  they  were  ac- 
companied by  basic  oceanographic  observations. 
Based  on  standard  measurements  such  as  tempera- 
ture, salinity  and  oxygen,  the  center  of  upwelling 
was  localized  in  the  vicinity  of  Luderitz.  The 
effect  of  this  upwelling  was  observed  in  the  entire 
coastal  zone,  between  latitudes  22'5  S  and  27'5  S. 
Upwelling  was  accompanied  by  weak  horizontal 
currents  which  caused  the  opposite  effect,  i.e. 
downward  movement  of  waters.  In  such  a  differ- 
entiated, three-dimensional  circulation  of  water 
masses,  no  decrease  of  the  oxygen  contents  was 
observed,  as  expected,  in  surface  waters  in  the 
center  of  upwelling.  The  minimum  oxygen  content 
in  bottom  layers,  in  the  south-western  region  of 
Africa,  was  about  0.24  ml/L.  In  the  region  of  Cape 
Blanc,  horizontal  circulation  predominated  and  the 
upwelling  was  very  weak.  (See  also  W88-01615) 
(Author's  abstract) 
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NUTRIENT  DISTRIBUTIONS  IN  THE  CEN- 
TRAL WATER  MASS  FRONT  NEAR  CABO 
BLANCO,  OCTOBER  1981, 

Centro  de  Tecnologia  Pesquera,  Canarias  (Spain). 
O.  Llinas,  F.  Fraga,  and  E.  D.  Barton. 
IN:  International  Symposium  on  the  Most  Impor- 
tant Upwelling  Areas  off  Western  Africa  (Cape 
Blanco  and  Benguela),  Volume  1,  1985.  p  37-48,  11 
fig,  5  ref. 

Descriptors:  "Upwelling,  "Nutrients,  "Ocean  cir- 
culation, "Cape  Blanco,  "Central  water  mass, 
Phosphates,  Nitrates,  Mixing,  Nutrients. 

The  distributions  of  nitrate  and  phosphate  in  the 
frontal  zone  between  North  and  South  Atlantic 
Central  Water  masses  off  Cape  Blanco  are  de- 
scribed. The  anomalies  between  observed  nutrient 
values  and  those  calculated  from  the  proportion  of 
each  water  mass  entering  the  mixture  are  dis- 
cussed. It  is  confirmed  that  the  nucleus  of  North 
Atlantic  Central  Water  which  is  found  throughout 
the  year  between  20-21  N  and  18-20  W  around  150 
m  depth  has  an  anomalously  low  nutrient  concen- 
tration. (See  also  W88-01615)  (Author's  abstract) 
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STRUCTURE  AND  VARIABILITY  OF  THE 
CENTRAL  WATER  MASS  FRONT  OFF  CABO 
BLANCO.  OCTOBER  1981-APRIL  1982, 

University  Coll.  of  North  Wales,  Menai  Bridge. 

Marine  Science  Labs 

E.  D.  Barton. 

IN:  International  Symposium  on  the  Most  Impor- 


tant Upwelling  Areas  off  Western  Africa  (Cape 
Blanco  and  Benguela),  Volume  1,  1985.  p  49-61,  8 
fig,  9  ref.  Natural  Environment  Research  Council 
Grant  No.  GR3/3522. 

Descriptors:  "Cape  Blanco,  "Coastal  waters,  "Sa- 
linity, "Ocean  circulation,  "Oceanography,  "Water 
temperature,  Central  water  mass,  Mixing,  Water 
currents,  Conductivity. 

Two  cruises  took  place  in  October  1981  and  April 
1982  to  investigate  the  boundary  zone  separating 
the  North  and  South  Atlantic  Water  Masses  in  the 
region  19-20  N.  During  both  cruises,  large  scale 
conductivity-temperature-depth  probe  (CTD)  sur- 
veys were  carried  out  to  locate  the  water  mass 
boundary,  finely  spaced  (1-2  km  separation)  hydro- 
graphic  casts  were  made  on  sections  through  the 
boundary  and  time  series  were  executed  within  the 
frontal  zone.  An  array  of  three  moorings,  each 
carrying  six  current  meters  equipped  with  conduc- 
tivity sensors,  was  placed  close  to  the  boundary 
zone  during  the  first  cruise  and  recovered  during 
the  second.  The  situation  was  quite  similar  during 
both  cruises,  with  a  tongue  of  South  Atlantic  Cen- 
tral Water  extending  northwards  along  the  conti- 
nental slope  to  about  22  N  inshore  of  the  North 
Atlantic  Central  Water  (NACW).  The  water  mass 
front  was  much  stronger  than  previously  observed. 
Horizontal  changes  of  up  to  0.001  in  salinity  oc- 
curred in  distances  of  10  km  but  compensating 
temperature  gradients  resulted  in  weak  horizontal 
density  differences.  The  front  migrated  across  the 
mooring  array  about  30  days  after  deployment 
with  a  detectable  lag  between  moorings,  allowing 
a  comparison  of  the  associated  hydrographic  and 
flow  fields.  During  the  second  cruise,  an  80  km 
long,  50  m  thick  intrusion  of  NACW  was  found 
emanating  from  the  front.  Properties  of  the  intru- 
sion were  consistent  with  an  important  role  for 
double  diffusive  processes  in  its  production  and 
dissipation.  (See  also  W88-01615)  (Author's  ab- 
stract) 
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MODELS  OF  COASTAL  UPWELLING  DRIVEN 
BY  JOINT-1  AND  AUFTRIEB-77  DATA, 

University  of  East  Anglia,   Norwich  (England). 
School  of  Mathematics  and  Physics. 
J.  A.  Johnson. 

IN:  International  Symposium  on  the  Most  Impor- 
tant Upwelling  Areas  off  Western  Africa  (Cape 
Blanco  and  Benguela),  Volume  1,  1985.  p  63-70,  4 
fig,  5  ref. 

Descriptors:  "Ocean  circulation,  "Upwelling, 
"Coastal  waters,  "JOINT-1,  "AUFTRIEB-77, 
"Model  studies,  Wind-driven  currents,  Data  inter- 
pretation, Mauritania,  Water  temperature. 

The  wind  stress  time  series  measured  during  the 
JOINT- 1  cruises  off  North  West  Africa  are  used  to 
drive  models  of  the  coastal  current  along  the 
North  West  African  continental  shelf.  The  models 
include  the  effects  of  shelf  topography,  coastline 
orientation,  stratification  and  variability.  Wind  data 
from  the  AUFTRIEB-77  experiment  between  17  N 
and  19  N  off  Mauritania  are  also  used.  The  output 
from  the  models  is  compared  with  the  Joint- 1  and 
AUFTRIEB-77  current  and  temperature  data.  The 
orientation  of  the  coastline  is  important  and  the 
effects  caused  by  offshore  variation  in  the  wind 
field  are  significant.  (See  also  W88-01615)  (Au- 
thor's abstract) 
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SOME  EFFECTS  OF  LONGSHORE  BOTTOM 
VARIABILITY  ON  NW  AFRICAN  UPWELL- 
ING DYNAMICS  (ALGUNOS  EFECTOS  DE  LA 
INFLUENCIA  DE  LA  VARIACION  DE  PRO- 
FUNDIDAD  DE  COSTA  Y  FONDO  EN  SEN- 
TIDO  N-S  SOBRE  LA  DINAMICA  DEL  AFLOR- 
AMIENTO  DEL  NO  DE  AFRICA), 
Centro  de  Calculo  Electronico,  Madrid  (Spain). 
A.  Onoro,  J.  Font,  and  J.  R.  Pascual. 
IN:  International  Symposium  on  the  Most  Impor- 
tant Upwelling  Areas  off  Western  Africa  (Cape 
Blanco  and  Benguela),  Volume  1,  1985.  p  71-77,  4 
fig,  12  ref. 


Descriptors:  "Upwelling,  "Ocean  circulation, 
"Ocean  bottom,  "Model  studies,  "Cape  Bojador, 
Wind  currents,  Water  currents. 

A  simplified  three-dimensional  model  of  coastal 
upwelling  circulation  off  Cape  Bojador  (NW 
Africa)  assumes  that  steady  state,  cross-shelf  veloc- 
ity has  a  baroclinic  component  due  to  wind  drag. 
A  barotropic  component  provides  the  flux  neces- 
sary to  maintain  a  steady  sea  level.  Longshore 
velocity  is  only  baroclinic.  The  gradual  longshore 
bottom  rise  produces  a  widening  of  the  upwelling 
area  as  well  as  an  attenuation  of  its  intensity. 
Upwelled  waters  reach  the  continental  shelf 
mainly  on  the  northern  side  of  the  modelled 
region.  (See  also  W88-01615)  (Author's  abstract) 
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VARIABILITY  OF  THE  TEMPERATURE 
FIELD  OFF  THE  NORTH-WESTERN  COAST 
OF  AFRICA, 

Akademiya  Nauk  URSR,  Sevastopol.  Marine  Hy- 
drophysics  Inst. 

N.  P.  Bulgakov,  A.  B.  Polonsky,  Y.  I.  Popov,  Y. 
V.  Artamonov,  and  V.  P.  Nikiforova. 
IN:  International  Symposium  on  the  Most  Impor- 
tant Upwelling  Areas  off  Western  Africa  (Cape 
Blanco  and  Benguela),  Volume  1,  1985.  p  79-92,  7 
fig,  15  ref. 

Descriptors:  "Water  temperature,  "Upwelling, 
"Temperature  gradient,  "Ocean  circulation, 
Africa,  Seasonal  variation,  Thermocline,  Coastal 
waters. 

Variability  of  the  vertical  thermal  structure  of 
water  and  surface  temperature  is  analyzed  on  the 
basis  of  two  hydrological  sets  of  data  and  en  route 
observations  of  ocean  surface  temperature  in  the 
Tropical  and  Subtropical  Atlantic.  A  specific  role 
is  shown  of  upwelling  zones  off  the  north-western 
coast  of  Africa  in  forming  space-time  variability  of 
the  temperature  field  in  the  low-frequency  spectral 
region.  Two  regions  in  the  upwelling  zone  which 
are  qualitatively  different  from  the  viewpoint  of 
seasonal  variations  in  the  temperature  field  of  sur- 
face and  subsurface  layers  are  noted.  In  addition,  a 
characteristic  of  interannual  variability  of  surface 
temperature  is  given.  (See  also  W88-01615)  (Au- 
thor's abstract) 
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ABOUT  INTER-ANNUAL  COASTAL  UPWELL- 
ING VARIATIONS  OFF  NW-AFRICA  WITH 
REFERENCE  TO  CHANGES  OF  'SOUTHERN 
OSCILLATION', 

Akademie  der  Wissenschaften  der  DDR,  Rostock- 
Warnemuende.  Inst,  fuer  Meereskunde. 
N.  Michelchen. 

IN:  International  Symposium  on  the  Most  Impor- 
tant Upwelling  Areas  off  Western  Africa  (Cape 
Blanco  and  Benguela),  Volume  1,  1985.  p  93-100,  2 
fig,  21  ref. 

Descriptors:  "Upwelling,  "Coastal  waters,  "South- 
ern Oscillation,  "Water  temperature,  "Gulf  of 
Guinea,  Seasonal  variation,  Ocean  circulation. 

From  the  viewpoint  of  teleconnection  between 
inter-annual  variations  of  meteorological  and 
oceanological  anomalies  in  different  tropical  areas 
around  the  world  caused  by  the  steering  mecha- 
nism of  the  'Southern  Oscillation',  several  time 
series  of  the  sea  surface  temperature  (SST)  are 
analyzed  from  selected  coastal  stations  in  W. 
Africa  over  a  time  range  of  at  least  twenty  years. 
The  inter-annual  response  of  monthly  SST-anoma- 
lies  (SSTA)  off  NW.  Africa  and  along  the  northern 
coast  of  the  Gulf  of  Guinea  is  compared  with  the 
corresponding  response  of  the  Southern  Oscillation 
Index  (SOI)  as  a  well  known  indicator  for  the 
intensity  of  the  'Southern  Oscillation'.  One  can 
find  the  following  indications  of  this:  (1)  The  inter- 
annual variations  of  SSTA  are  contrarily  observed 
off  NW  Africa  with  respect  to  their  sign  as  the 
corresponding  anomalies  along  the  northern  coast 
of  the  Gulf  of  Guinea;  (2)  An  accumulation  of 
negative  SSTA  off  NW  Africa  is  frequently  estab- 
lished in  such  situations  which  are  designated  by  a 
decreasing   SOI.   There   inter-annual   response  of 
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coastal  waters  off  NW  Africa  and  along  the  north- 
ern coast  of  Gulf  of  Guinea  on  the  variability  of 
the  'Southern  Oscillation'  may  be  a  key  question 
for  the  long-time  planning  of  fishery-activities  by 
the  NW  African  countries.  (See  also  W88-01615) 
(Author's  abstract) 
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DIAGNOSTIC  CASE  STUDY  OF  MESOSCALE 
UPWELLINGS  WITHIN  A  LAYER  NEAR  THE 
SEA  SURFACE  OFF  CAP  BLANC  IN  SUMMER 
1972, 

Akademie  der  Wissenschaften  der  DDR,  Rostock- 
Wamemuende.  Inst,  fuer  Meereskunde. 
E.  Hagen,  and  A.  M.  Gurina. 
IN:  International  Symposium  on  the  Most  Impor- 
tant Upwelling  Areas  off  Western  Africa  (Cape 
Blanco  and  Benguela),  Volume  1,  1985.  p  101-117, 
7  fig,  17  ref. 

Descriptors:  'Upwelling,  *Cape  Blanco,  'Coastal 
waters,  'Case  studies,  Topography,  Advection, 
Surface  waters,  Vorticity,  Ocean  circulation, 
Water  currents,   Phosphates,   Oxygen,   Nutrients. 

Observed  winds  and  densities  were  used  for  the 
calculation  of  currents  by  a  nonlinear  diagnostic 
model  in  a  typical  upwelling  region  off  NW 
Africa,  between  the  latitudes  of  1 8  N  and  22  N  and 
from  the  longitudes  of  17  30'  W  up  to  19  30'  W. 
Spatial  current  structures  and  the  estimated  rela- 
tive vorticities  were  compared  with  the  observed 
distribution  of  phosphate  and  oxygen.  The  relative 
vorticity  at  the  sea  surface  is  decomposed  into  a 
wind  induced  part  and  into  a  geostrophic  part  in 
order  to  distinguish  local  variation  of  causes  of 
Rossby  numbers  Strong  horizontal  gradients  of 
bottom  topography  produce  locally  fixed  upwell- 
ings  with  Rossby  numbers  of  0  (0.1)  where  nonlin- 
ear processes  enter  the  dynamics  of  motion.  By 
these  effects  a  further  offshore  upwelling  is  ex- 
plained near  the  position  of  21  N  19  20'  W  and  a 
nearshore  upwelling  center  between  18  /19  N,  17/ 
18  W.  It  is  concluded  that  the  action  of  the  topo- 
graphic beta-effect  on  the  alongshore  flow  (ex- 
pressed by  the  alongshore  advection  of  the  relative 
vorticity)  plays  an  important  role  for  the  produc- 
tion of  meso-scale  upwelling  structures  because  the 
potential  vorticity  is  not  locally  conserved.  (See 
also  W88-01615)  (Author's  abstract) 
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SEASONAL  TRENDS  IN  THE  LONGSHORE 
DISTRIBUTION  OF  SURFACE  TEMPERA- 
TURES OFF  SOUTHWESTERN  AFRICA  18-34 
S,  AND  THEIR  RELATION  TO  SUBSURFACE 
CONDITIONS  AND  CURRENTS  IN  THE  AREA 
21-24  S, 

Sea  Fisheries  Research  Inst.,  Cape  Town  (South 
Africa). 

A.  J.  Boyd,  and  J.  J.  Agenbag. 
IN:  International  Symposium  on  the  Most  Impor- 
tant Upwelling  Areas  off  Western  Africa  (Cape 
Blanco  and  Benguela),  Volume  1,  1985.  p  119-148, 
15  fig,  1  tab,  24  ref. 

Descriptors:  'Seasonal  variation,  'Coastal  waters, 
'Water  temperature,  'Ocean  circulation,  Water 
currents,  Upwelling,  Thermocline,  Salinity, 
Mixing,  Continental  shelf. 

Seasonal  averages  of  surface  temperature  are  pre- 
sented for  the  sea  area  20-160  nautical  miles  off- 
shore between  18  and  34  S  off  southwestern 
Africa,  based  on  data  received  from  shipping 
during  1968-1980.  These  averages  show  that  an 
area  of  water  cooler  than  16  C  extends  along  the 
whole  coast  between  18  and  34  S  up  to  140  mi 
offshore  in  winter  and  spring.  In  summer  and 
autumn,  this  area  contracts,  and  apart  from  cooler 
upwelled  water  within  20  mi  of  the  coast,  water 
cooler  than  16  C  only  occurs  between  Walvis  Bay 
(23  S)  and  Cape  Town  (34  S),  to  a  maximum  of  60 
mi  offshore.  Strong  longshore  temperature  gradi- 
ents at  20  mi  offshore  occur  south  of  St  Helena 
Bay  and  Walvis  Bay  in  all  four  seasons,  with  the 
coolest  water  occurring  between  these  two  sites. 
Smaller  gradients  are  also  found  north  of  the 
Orange  River  and  off  Cape  Frio.  These  features 
can  be  related  to  bottom  topography,  coastline 
orientation  and   the  presence  of  advected   water 


masses.  Similar  gradients  are  found  at  60  mi  off- 
shore, but  at  160  mi  offshore  little  latitudinal  tem- 
perature variation  occurs  between  34  and  20  S. 
The  temperature  trends  based  on  shipping  data 
agree  with  results  from  scientific  cruises,  but  in 
addition  the  latter  show  a  local  surface  tempera- 
ture maximum  at  22  S.  Comparison  is  made  with 
subsurface  conditions  in  the  region  21-24  S  and  the 
influence  of  solar  heating  of  the  upper  20  m  can  be 
seen  from  November  to  February,  but  from  Febru- 
ary to  April  a  temperature  rise  occurs  subsurface  at 
100  m  depth  as  well.  This  temperature  increase  is 
associated  with  the  occurrence  of  higher  salinity 
conditions  which  last  to  May,  but  because  a  de- 
crease in  density  is  not  encountered  a  reduction  in 
upwelling  is  not  indicated  so  much  as  is  upwelling 
of  water  from  a  more  northerly  origin.  Measure- 
ments of  currents  at  a  depth  of  10  m  and  25  mi 
offshore  at  21  and  24  S  show  a  dominant  NW 
component  of  up  to  40  cm/sec,  which  is  most 
developed  during  southerly  winds,  with  no  appar- 
ent seasonal  dependence.  A  southward  flow  which 
appears  to  be  responsible  for  the  higher  salinity 
conditions  between  March  and  May,  is  deduced 
generally  to  occur  below  a  wind  driven  upper 
layer  and/or  not  at  the  current  measuring  sites  just 
inside  the  edge  of  the  continental  shelf.  (See  also 
W88-01615)  (Author's  abstract) 
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WIND  SHEAR  AND  UPWELLING  ALONG 
THE  SW  TIP  OF  AFRICA, 

Electricity     Supply     Commission,     Johannesburg 
(South  Africa). 
M.  R.  Jury. 

IN:  International  Symposium  on  the  Most  Impor- 
tant Upwelling  Areas  off  Western  Africa  (Cape 
Blanco  and  Benguela),  Volume  1,  1985.  p  149-159, 
7  fig. 

Descriptors:  'Upwelling,  'Wind-driven  currents, 
'Ocean  circulation,  'Coastal  waters,  'Shear, 
'Cape  Benguela,  Case  studies,  Topography,  Tem- 
poral distribution,  Spatial  distribution,  Water  cur- 
rents, Vorticity,  Water  temperature. 

Along  the  SW  Coast  of  South  Africa  (30-35  S,  17- 
20  E)  topographic  irregularities  shear  the  summer 
wind  field  giving  rise  to  an  alongshore  variability 
in  coastal  upwelling.  Low  level  winds  accelerate 
over  portions  of  the  southern  Benguela  Current 
through  deflections  forced  by  three  pronounced 
capes,  two  with  mountain  ridges  exceeding  1000 
m.  Using  aerial  survey  data,  a  case  study  was 
selected  to  describe  the  mesoscale  spatial  and  tem- 
poral variability  of  the  summer  wind  field.  Case 
study  results  contrast  the  characteristics  of  deep 
and  shallow  equatorwards  wind  flow.  During  + 
or  -  2  km  deep  SE  winds,  a  homogeneous  and 
coast-parallel  flow  was  observed  while  in  shallow 
flow  of  less  than  1  km,  mesoscale  variations  and 
mountain  wind  wakes  were  found.  Vertical  wind 
shear  was  found  to  play  a  controlling  role  in  the 
interaction  of  topography  and  wind.  Field  results 
indicate  that  vertical  shears  of  -2(0.0  l)/sec  produce 
horizontal  wind  vorticities  of  -6(0.000  l)/sec  and 
alongshoie  sea  surface  temperature  gradients  of  1 
C/km,  a  characteristic  of  mesoscale  coastal  winds 
and  upwelling  in  the  southern  Benguela  Current. 
(See  also  W88-01615)  (Author's  abstract) 
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MESO-SCALE  UPWELLINGS  OFF  NAMIBIAN 
COAST, 

Akademie  der  Wissenschaften  der  DDR,  Rostock- 
Warnemuende.  Inst,  fuer  Meereskunde. 
E.  Hagen. 

IN:  International  Symposium  on  the  Most  Impor- 
tant Upwelling  Areas  off  Western  Africa  (Cape 
Blanco  and  Benguela),  Volume  1,  1985.  p  161-179, 
10  fig,  1  tab,  5  ref. 

Descriptors:  'Coastal  waters,  'Upwelling,  'Conti- 
nental shelf,  'Ocean  circulation,  Water  currents, 
Wind-driven  currents,  Mass  field,  Mathematical 
studies,  Topography. 

The  across  shore  variations  in  time  of  the  mass 
field,  which  are  caused  by  barotropic  continental 
shelf  waves  owing  to  the  exponential  approxima- 
tion of  a  typical  shelf  profile,  are  compared  with 


the  across  shore  variations  in  time  in  empirical 
orthogonal  functions  of  the  observed  winds  and 
the  baroclinic  mass  field  for  the  zone  between  30 
km  and  170  km  offshore  at  a  latitude  of  20.5  S  in 
the  austral  spring  of  1979.  It  is  assumed  that  the 
energy-rich  barotropic  continental  shelf  waves 
over  the  shelf  occasionally  impress  their  space-time 
structures  upon  the  dynamics  of  local  baroclinic 
processes.  By  this  viewpoint,  it  is  shown  that  in  the 
100  km  coastal  zone  the  local  across  shore  vari- 
ations in  time  in  the  structure  of  the  observed  mass 
field  can  be  adequately  explained  in  terms  of^  the 
linear  theory  of  continental  shelf  waves.  In  this 
coastal  zone  the  current  and  mass  field  respond 
hydrostatically  to  variations  in  the  along  shore 
component  of  the  local  wind,  the  across  shore 
structure  of  the  mass  field  being  predominantly 
linearly  dependent  upon  the  linear  across  shore 
dependence  of  the  along  shore  wind  component 
with  a  period  of  5.6  days.  The  existence  of  an 
internal  topographical  Rossby  wave  with  a  period 
of  about  13  days  seems  probable  seaward  of  this 
zone.  (See  also  W88-01615)  (Author's  abstract) 
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ANALYSIS  OF  THE  RECENT  ENVIRONMEN- 
TAL PERTURBATION  IN  THE  SOUTH  EAST 
ATLANTIC  AND  LATEST  FINDINGS  ON  ITS 
IMPACT  ON  FISHERIES  OF  THE  SOUTHERN 
BENGUELA  REGION  (UN  ANALISIS  DE  LAS 
RECIENTES  PERTURBACIONES  EN  EL  AT- 
LANTICO  SUDESTE  Y  LOS  ULTIMOS  HAL- 
LAZGOS  SOBRE  SU  IMPACTO  EN  LA  PES- 
QUERIA  DE  LA  REGION  SUR  DE  BEN- 
GUELA), 

Sea  Fisheries  Research  Inst.,  Cape  Town  (South 
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IN:  International  Symposium  on  the  Most  Impor- 
tant Upwelling  Areas  off  Western  Africa  (Cape 
Blanco  and  Benguela),  Volume  1,  1985.  p  181-200, 
8  fig,  33  ref. 

Descriptors:  'Fisheries,  'Coastal  waters,  'Cape 
Benguela,  'Ocean  circulation'Environmental  ef- 
fects, Oceanography,  Meteorology,  Water  temper- 
ature, Upwelling,  Physalia,  Red  tides,  Benthic  en- 
vironment, Ecological  distribution. 

There  is  fairly  conclusive  evidence  that  the 
summer  of  1982/83  was  oceanographically  anoma- 
lous in  the  southern  Benguela  region  south  of  32  S. 
The  higher  incidence  of  cold  fronts  passing  over 
the  south  western  Cape,  the  positions  of  the  atmos- 
pheric pressure  systems  and  Subtropical  Conver- 
gence zone,  the  altered  distribution  of  sea  surface 
temperature,  the  reduction  in  south-easterly  winds 
and  consequently  upwelling,  the  prevalence  of 
Physalia,  red  tides  and  small  flagellates,  changes  in 
the  distribution  of  intertidal  organisms,  and  the 
local  breeding  failure  of  some  sea  birds,  all  point  to 
a  perturbed  situation.  What  is  also  significant  is 
that  the  warm  event  in  the  southern  Benguela 
coincided  with  a  warm  event  (El  Nino)  in  the 
tropical  Pacific,  indicating  an  environmental  per- 
turbation on  a  global  rather  than  a  local  scale.  The 
1982/83  event  appears  to  have  adversely  affected 
the  South  African  purse-seine  fishery,  the  catch 
per  unit  effort  being  the  lowest  of  the  twenty-year 
period  for  which  there  are  records  of  effort.  The 
anchovy  in  particular  did  not  seem  to  be  readily 
available  during  the  first  three  months  of  1983.  In 
contrast,  there  is  no  indication  that  the  warm  event 
has  adversely  affected  hake.  (See  also  W88-01615) 
(Author's  abstract) 
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WATER  EXCHANGE  BETWEEN  THE  RED 
SEA  AND  GULF  OF  ADEN, 
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1  fig,  4  tab,  13  ref. 

Descriptors:  'Red  Sea,  'Gulf  of  Aden,  'Water 
exchange,  Water  supply,  Model  studies,  Seasonal 
variation,  Upwelling,  Ocean  circulation,  Salinity. 
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Group  2L — Estuaries 


The  Red  Sea  is  a  semi-isolated  body  of  water 
having  no  tributaries  and  negligible  rainfall.  Due  to 
the  arid  climate  of  the  area,  evaporation  from  its 
surface  is  exceedingly  high.  The  only  significant 
water  supply  is  from  the  Gulf  of  Aden.  According- 
ly, during  any  month  the  water  budget  of  the  sea  is 
determined  mainly  by  the  water  exchange  through 
the  Strait  of  Bab-El-Mandeb,  the  amount  of  evapo- 
ration and  month-to-month  sea  level  variations. 
These  facts  are  incorporated  in  a  simplified  model 
to  estimate  monthly  net  water  volume  transports. 
The  obtained  values  are  combined  with  monthly 
surface  transports  to  determine  monthly  and 
annual  transports  of  the  inflowing  and  outflowing 
waters.  The  achieved  results  for  the  annual  vol- 
umes of  the  inflowing  and  outflowing  water  are  in 
good  agreement  with  those  obtained  from  Knud- 
sen's  Hydrographical  Theorem.  The  examination 
of  water  and  salt  interchanges  supports  the  validity 
of  the  obtained  results.  (See  also  W88-01615)  (Au- 
thor's abstract) 
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RELATIONSHIP  BETWEEN  THE  DECREASE 
IN  SOLAR  CONSTANT  AND  THE  NORTH- 
SOUTH  FLOW  IN  THE  CALIFORNIA  CUR- 
RENT, 
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IN:  International  Symposium  on  the  Most  Impor- 
tant Upwelling  Areas  off  Western  Africa  (Cape 
Blanco  and  Benguela),  Volume  1,  1985.  p  213-221, 
4  fig,  1  tab,  13ref. 

Descriptors:  *Water  currents,  "Ocean  circulation, 
•Solar  radiation,  "California  current,  Solar  energy, 
Energy   flux,   Seasonal  variation,  Oceanography. 

The  following  hypothesis  is  discussed:  Variations 
of  the  oceanic  currents  depend  mainly  on  these 
two  factors:  (1)  the  variation  of  the  solar  energy 
flux;  and  (2)  the  energy  dissipated  from  Earth's 
variable  rotation.  In  oceanic  currents  having  an  E- 
W  direction  the  main  factor  will  be  polar  motion, 
but  in  currents  N-S  this  factor  will  be  variations  of 
the  solar  energy  flux.  Previously  the  authors  had 
studied  the  effect  of  polar  motion  in  marine  ecosys- 
tems of  the  North  Atlantic  Ocean,  where  currents 
have  a  W-E  main  direction.  An  experiment  was 
conducted  to  test  if  in  N-S  currents  the  variation  of 
the  solar  energy  flux  acts  as  a  perceptible  factor. 
Percent  of  decrease  in  solar  constant  and  coeffi- 
cient of  a  variation  for  the  first  Empirical  Orthogo- 
nal Function  in  the  California  Current,  as  an  exam- 
ple of  N-S  current,  have  been  used.  Relationship 
between  these  two  factors  appears  to  be  signifi- 
cant, and  the  time  lag  between  changes  of  the  solar 
energy  flux  and  response  of  the  current  flow  seems 
to  be  about  3-9  months.  A  seasonal  variation  of  the 
velocity  of  the  Kuroshio  seems  to  confirm  this 
solar  energy  role  in  oceanic  currents.  (See  also 
W88-01615)  (Author's  abstract) 
W88-01630 


PRIMARY  PRODUCTION  IN  UPWELLING 
AREAS.  ENERGY,  GLOBAL  ECOLOGY  AND 
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tant Upwelling  Areas  off  Western  Africa  (Cape 
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Descriptors:  'Ocean  circulation,  "Primary  produc- 
tivity, "Upwelling,  "Energy,  Kinetic  energy,  Eco- 
systems, Oxygen,  Nitrogen,  Nutrient  cycling, 
Phosphates,  Food  chain,  Stress. 

Primary  production  is  dependent  on  supporting 
exosomatic  energy.  The  work  done  by  exosomatic 
energy  that  is  effective  in  promoting  primary  pro- 
duction is  unevenly  distributed.  From  the  point  of 
view  of  biological  production,  ocean  kinetic 
energy  is  particularly  effective  in  upwelling  sys- 
tems. The  organization  of  the  machine  that  en- 
hances primary  production  is  reflected  in  its  spatial 
structure  and  in  its  fluctuations.  Upwelling  ecosys- 
tems are  under  stress  which  accelerates  internal 
cycling.  A  fraction  of  the  recirculating  elements  be 


discharged  at  the  boundaries:  oxygen  and  nitrogen 
to  the  atmosphere,  phosphate  and  organic  carbon 
to  the  sediment.  The  spectrum  of  change  in  the 
upwelling  ecosystems  is  conducive  to  short  food 
chains,  relatively  low  efficiency,  and  positive  se- 
lection of  species  that  are  also  able  to  survive 
important  exploitation  by  man.  This  reason  may  be 
as  important  or  more  important  than  the  high 
productivity  in  any  appreciation  of  the  value  of  the 
resources  provided  by  the  upwelling  areas.  (See 
also  W88-01615)  (Author's  abstract) 
W88-01631 


PRIMARY  PRODUCTION  IN  THE  CAP 
BLANC  REGION, 
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Descriptors:  "Primary  productivity,  "Cape  Blanco, 
"Upwelling,  "Ocean  circulation,  "Phytoplankton, 
Ecosystems,  Model  studies,  Carbon,  Nitrogen,  Nu- 
trient cycling,  Nutrients,  Food  chain,  Wind,  Stress. 

Estimation  of  integrated  seasonal  or  annual  pri- 
mary production  in  an  upwelling  area  is  made 
difficult  by  the  short  time  and  space  scales  of 
variability.  However,  an  understanding  of  the 
physical  and  chemical  processes  that  control  phy- 
toplankton processes  in  a  specific  upwelling  area 
may  be  the  most  practical  approach  to  understand- 
ing the  position  of  the  area  in  the  hierarchy  of 
major  upwelling  systems.  Intensive  studies  of  some 
of  the  major  upwelling  regions  have  revealed  basic 
patterns  of  physical,  chemical  and  biological  proc- 
esses. Results  from  studies  in  Peru  have  been  syn- 
thesized into  an  idealized  steady-state  conceptual 
model  of  the  upwelling  primary  production  cycle. 
An  adaptive  'shift-up'  phase,  with  increasing 
carbon  and  nitrogen  specific  uptake  rates,  occurs 
following  upwelling  of  a  phytoplankton  seed  popu- 
lation with  nutrient  rich  water  to  high  ambient 
irradiance.  The  shift-up  phase  is  followed  by  a 
shift-down  phase  as  nutrients  decline  and  typical 
symptoms  of  nutrient  limitation  appear.  The 
manner  in  which  the  cycle  proceeds  in  a  given  area 
or  during  a  specific  environmental  event  is  modu- 
lated by  physical  and  chemical  processes,  with 
high  wind-stress  and  the  resulting  turbulence  re- 
ducing the  rate  of  increases  during  the  shift-up 
phase,  and  the  initial  nutrient  concentration  limit- 
ing both  the  length  of  time  the  shift-up  phase 
continues  and  the  total  production  resulting  from 
the  cycle.  Both  wind-stress  and  nutrient  conditions 
appear  to  be  important  factors  in  reducing  the 
Cape  Blanc  primary  production  values  below 
those  observed  in  Peru.  (See  also  W88-01615)  (Au- 
thor's abstract) 
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Descriptors:  "Nitrogen  fixation,  "Trichodesmium 
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Trichodesmium  thiebautii  biomass  in  the  upwelling 
region  off  NW  Africa  and  relationships  with  the 
water  masses  were  studied  during  the  cruise 
ATLOR  VII  carried  out  in  November  1975.  The 
acetylene  reduction  technique  was  used  to  measure 
the  N2  fixation.  In  autumn,  this  algae  is  predomi- 
nantly distributed  in  the  area  occupied  by  South 
Surface  water,  very  poor  in  nutrient  contents.  Av- 
erage N2  fixation  for  seven  stations  was  0.45  mi- 
crogram N/microgram  chlorophyll  a/h,  and  the 


average  chlorophyll  a  and  protein  contents  of  the 
colonies  was  0.035  microgram  and  0.77  microgram 
respectively.  In  the  area  surveyed,  T.  thiebautii  is 
most  abundant  from  August  to  November,  while  it 
is  absent  during  the  spring.  In  automn,  nutrients 
are  absent  at  the  surface  (layer  35  m  thick).  It  is 
concluded  that  T.  thiebautii  assimilates  N  at  a  fast 
rate  and  it  is  imferred  that  its  growth  and  metabo- 
lism are  also  fast.  Due  to  the  temporal  fluctuations 
of  the  surface  layer  populations,  the  blooms  are 
presumably  formed  by  rapid  growth.  (See  also 
W88-01615)  (Lantz-PTT) 
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COASTAL-ZONE-COLOR-SCANNER  (CZCS) 
IMAGERY  FROM  NORTHWEST  AFRICAN 
UPWELLING, 
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For  primary  bibliographic  entry  see  Field  7B. 
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PRELIMINARY  CARBON  BUDGET  OF  THE 
SOUTHERN  BENGUELA  PELAGIC  ECOSYS- 
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Food  chain,  Mammals. 

A  study  was  conducted  to  assess  the  standing 
stocks  of  the  main  components  of  the  southern 
Benguela  ecosystem,  their  productivity  and  the 
flows  of  energy  or  carbon  along  the  main  path- 
ways of  the  food  web.  A  matrix  of  trophic  interac- 
tions between  the  main  components  of  the  pelagic 
ecosystem  was  constructed  from  information  ob- 
tained by  interviewing  fisheries  scientists  and  from 
published  data.  Primary  production  was  estimated 
from  a  combination  of  satellite  ocean  color  meas- 
urements, shipboard  chlorophyll  measurements, 
and  C-14  uptake  and  oxygen  production  experi- 
ments. Secondary  production  was  estimated  using 
biomass  data  and  turnover  rates  or  predator  con- 
sumption requirements.  The  daily  carbon  require- 
ments of  zooplankton,  planktivorous  and  predatory 
fish,  birds,  squid  and  mammals  were  estimated  to 
compile  a  tentative  input-output  matrix  for  the 
main  components  of  the  system.  The  budget  indi- 
cates that  predatory  fish  are  by  far  the  most  impor- 
tant predators  on  small  shoal  fish  followed  by 
squid,  seals,  sea  birds,  Bryde's  whales  and  dolphins. 
The  preliminary  budget  suggests  that  some  75%  of 
the  primary  production  is  lost  from  the  euphotic 
surface  waters  as  detritus  annually.  The  problems 
associated  with  accounting  for  predation  on  zoo- 
plankton  are  discussed.  Demersal  hake  stocks  are 
the  most  valuable  resource  and  the  most  important 
carnivores  on  midwater  fish  and  squid.  Ecological 
interactions  between  small  shoal  fish,  squid  and 
hake  are  discussed,  suggesting  that  changes  in  ex- 
ploitation patterns  may  have  unpredictable  effects 
on  the  ecosystem.  (See  also  W88-01615)  (Author's 
abstract) 
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DISTRIBUTION  AND  CYCLING  OF  NUTRI- 
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bution,  Phytoplankton,  Ocean  circulation,  Primary 
productivity. 

Comparisons  are  made  between  the  distribution  of 
nutrients  in  two  different  areas  in  the  Southern 
Benguela  system  and  two  in  the  Northern  Ben- 
guela system.  The  regions  in  which  these  areas  are 
found  lie  between  32  and  35  S  in  the  south  and  24 
and  28  S  in  the  north.  Both  regions  are  character- 
ized by  an  area  of  strong  upwelling  in  the  southern 
half  and  an  area  of  decreased  upwelling  activity 
towards  the  north.  Although  upwelling  of  nutri- 
ent-rich South  Atlantic  Central  Water  is  of  major 
importance  to  the  phytoplankton  population,  the 
more  stable  conditions  in  the  northern  part  of  each 
region  favor  higher  levels  of  primary  production, 
greater  sedimentation  of  particulate  organic  matter 
and  greater  local  recycling  of  nutrients.  (See  also 
W88-01615)  (Author's  abstract) 
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NAMICS IN  THE  SOUTHERN  BENGUELA 
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Developments  in  research  into  the  ecology  of  phy- 
toplankton in  the  southern  Benguela  region  are 
reviewed.  Species  identification,  cell  counts  and 
chlorophyll  a  distribution  from  shipboard  measure- 
ment give  some  indication  of  the  overall  spatial 
and  seasonal  distribution  of  phytoplankton.  This  is 
followed  by  some  results  of  more  intensive  sur- 
veys, which  include  estimates  of  primary  produc- 
tion, both  at  fixed  inshore  stations  and  on  six 
cruises  when  the  ship  followed  drogues  placed  in 
upwelled  water.  The  drogue  studies  show  that  a 
short  but  intense  burst  of  diatom  growth  strips 
most  of  the  nitrate  from"  the  newly  upwelled  water 
within  five  to  eight  days,  during  which  time  the 
water  mass  stays  close  to  the  shore.  (See  also  W88- 
01615)  (Author's  abstract) 
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culation, Mixing. 

The  growth  and  decay  of  three  phytoplankton 
communities  are  described  in  newly  upwelled 
waters  of  the  southern  Benguela  Current.  The 
communities  varied  in  their  development  and  in 
their  diversity  and  species  dominance.  Their  parti- 
cle size  spectra  also  differed  in  terms  of  total 
biomass  and  size  range  of  the  particle  volume 
peaks.  Changes  in  the  species  composition  and 
growth  were  attributed  to  short-term  wind  vari- 
ations by  allowing  upwelled  developing  waters  to 
mix  with  different  neighboring  water  bodies.  (See 
also  W88-01615)  (Author's  abstract) 
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Artificially  generated  upwellings  are  an  option  to 
increase  the  natural  productivity  of  the  oceans. 
Several  designs  are  known  to  have  been  made  in 
applying  this  idea,  using  different  methods  to 
supply  the  necessary  energy  (pumps,  deep  water 
heating,  wind  and  wave  energy,  tide-generating 
power,  etc.).  A  series  of  experiments,  using  sea 
waves  energy,  conducted  in  the  Black  Sea  are 
described,  the  results  showing  the  feasibility  of  this 
idea.  The  potential  production  value  using  artificial 
upwelling  in  the  Black  Sea  could  reach  1.2  gmC/ 
cu  m,  which  is  at  least  an  order  of  magnitude 
higher  than  that  observed  in  the  surface  layer 
during  the  study  period.  It  is  suggested  that  the 
efforts  of  several  states  interested  in  the  conserva- 
tion and  increase  of  fish  resources  in  a  particular 
region  could  be  pooled  and  that  research  work 
could  be  sponsored  by  international  fisheries  and 
food  organizations.  (See  also  W88-01615)  (Lantz- 
PTT) 
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M.  Estrada,  and  D.  Blasco. 

IN:  International  Symposium  on  the  Most  Impor- 
tant Upwelling  Areas  off  Western  Africa  (Cape 
Blanco  and  Benguela),  Volume  1,  1985.  p  379-402, 
8  fig,  1  tab,  70  ref.  NSF  Grant  Nos.  OCE83-09410 
and  OCE821-5225. 

Descriptors:  *Upwelling,  *Phytoplankton,  •Coast- 
al waters,  *Ecosystems,  Ecological  distribution, 
Wind-driven  currents,  Ocean  circulation,  Mixing. 

Upwelling  systems  are  highly  dynamic  and  present 
important  variability  at  various  space  and  time 
scales.  However,  the  basic  physical  structure  of  the 
main  coastal  upwelling  areas  is  comparable  and  the 
available  phytoplankton  studies  suggest  that  the 
distribution  of  phytoplankton  in  these  areas  pre- 
sents many  common  features.  During  periods  of 
favorable  wind,  the  upwelling  ecosystems  consist 
of  a  core  of  turbulent,  cold,  nutrient-rich  water 
surrounded  by  areas  with  progressively  higher  sta- 
bility. The  whole  structure  expands  or  contracts 
according  to  the  intensity  of  the  physical  forcing 
(winds,  waves).  Differences  in  the  physical  envi- 
ronment related  to  temporal  patterns  of  intensifica- 
tion and  relaxation  of  upwelling,  water  circulation 
and  the  contribution  of  the  different  water  masses 
are  reflected  in  variations  of  the  phytoplankton 
composition.  Studies  carried  out  mainly  off  NW 
Africa  and  Peru  have  suggested  that  the  phyto- 
plankton of  a  coastal  upwelling  region  can  be 
described  as  a  series  of  assemblages,  which,  from 
the  point  of  view  of  their  species  composition,  can 
be  ordained  along  an  axis  relating  phytoplankton 
life-forms  to  decaying  turbulence  and  nutrient 
availability.  (See  also  W88-01615)  (Author's  ab- 
stract) 
W88-01640 


IDENTIFIED  PHYTOPLANKTONIC  SPECIES 
IN  SHALLOW  WATERS  OFF  EASTERN 
CANARY  ISLANDS  (ESPECIES  FITOPLANC- 
TONICAS  IDENTIFICADAS  EN  AGUAS  LI- 
TORALES  DE  LAS  ISLAS  CANARIAS  ORIEN- 
TALES), 

Centro  de  Tecnologia  Pesquera,  Canarias  (Spain). 
A.  Ojeda. 

IN:  International  Symposium  on  the  Most  Impor- 
tant Upwelling  Areas  off  Western  Africa  (Cape 
Blanco  and  Benguela),  Volume  1,  1985.  p  403-415, 
3  fig,  18  ref. 

Descriptors:  'Phytoplankton,  'Taxonomy,  'Coast- 
al waters,   'Canary  Islands,   Species  distribution. 


Estuaries — Group  2L 

Two  hundred  and  twenty-one  species  have  been 
identified  in  the  inshore  waters  around  the  eastern 
Canary  Islands.  A  high  percentage  of  them  have 
been  cited  for  the  Mediterranean  Sea  (31%),  and 
25%  for  the  North  Atlantic.  Twenty-two  percent 
are  widespread  species.  A  small  number  of  them 
(4%)  have  been  cited  for  the  NW  Pacific.  The 
majority  of  species  (38%)  either  seldom  appear  in 
the  samples  or  they  are  not  very  abundant  (34%). 
Only  4%  are  considered  to  be  very  abundant 
during  the  season  in  which  they  show  their  peaks 
in  abundance.  (See  also  W88-01615)  (Author's  ab- 
stract) 
W88-01641 


EFFECTS  OF  THE  'EL  NINO'  1982-83  ON  THE 
PHYTOPLANKTON  OFF  PERU  (EFECTOS 
DEL  FENOMENO  'EL  NINO'  1982-83  SOBRE 
EL  FITOPLANCTON  DE  LA  COSTA  PER- 
UANA), 

Instituto  del  Mar  del  Peru,  Callao. 
B.  Rojas  de  Mendiola,  O.  Gomez,  and  N.  Ochoa. 
IN:  International  Symposium  on  the  Most  Impor- 
tant Upwelling  Areas  off  Western  Africa  (Cape 
Blanco  and  Benguela),  Volume  1,  1985.  p  417-433, 

4  fig,  1  tab,  5  ref. 

Descriptors:  *E1  Nino,  'Phytoplankton,  'Peru, 
'Ecological  distribution,  'Ocean  circulation, 
Water  temperature,  Biomass,  Species  diversity. 

The  'El  Nino'  phenomenon,  an  intrusion  of  warm 
water  masses  into  the  Peruvian  coast,  breaks  the 
equilibrium  between  the  different  components  of 
the  ecosystem  in  this  region  affecting  the  phyto- 
plankton. Changes  in  phytoplankton  communities, 
their  distribution  and  abundance  are  directly  relat- 
ed to  the  intensity  of  the  El  Nino.  The  plankton 
biomass  of  Peru  is  usually  high,  with  an  average  of 

5  ml/cu  m  within  60  mi  from  the  coast.  Great 
reductions  of  this  value  are  directly  related  to  the 
El  Nino  intensity.  Thus,  during  the  El  Nino  1972- 
73,  which  was  considered  to  be  a  Big  Nino,  the 
average  was  0.3  ml/cu  m,  while  during  the  El 
Nino  1982-83  this  value  fell  to  less  than  0.1  ml/cu 
m,  showing  its  negative  impact  on  the  phytoplank- 
ton. The  lowest  values,  which  are  normally  ob- 
tained beyond  the  60  mi  distance  offshore,  are 
found  very  close  inshore  during  El  Nino  events. 
When  the  El  Nino  1982-83  reached  its  peak  (April- 
May),  these  very  low  values  covered  all  Peruvian 
coastal  waters.  The  phytoplankton  principally 
composed  of  diatoms,  containing  a  small  propor- 
tion of  dinoflagellates,  is  normally  distributed 
along  the  coast,  showing  peaks  of  abundance  at  the 
borders  of  the  upwelling  areas;  outside  the  60  miles 
offshore  line,  the  phytoplankton  is  mainly  made  up 
of  dinoflagellates.  During  El  Nino  events  this  dis- 
tribution is  totally  different.  The  warm  waters  din- 
oflagellates come  near  the  coast  to  10  miles  or  less 
from  the  shore,  while  the  Peruvian  Current-typical 
diatoms  are  either  relegated  to  very  small  and 
nearshore  areas,  or  are  replaced  by  large  diatoms 
characteristic  of  the  invading  water  masses.  (See 
also  W88-01615)  (Lantz-PTT) 

W88-01642 


PARTICULATE  CARBON  AND  NITROGEN 
AND  PLANKTON  BIOMASS  IN  OLIGOTRO- 
PHIC  AND  UPWELLING  SYSTEMS, 

Instituto  de  Investigaciones  Pesqueras  de  Barcelo- 
na (Spain). 

M.  Alcaraz,  M.  Estrada,  J.  Flos,  and  F.  Fraga. 
IN:  International  Symposium  on  the  Most  Impor- 
tant Upwelling  Areas  off  Western  Africa  (Cape 
Blanco  and  Benguela),  Volume  1,  1985.  p  435-448, 
6  fig,  5  tab,  21  ref. 

Descriptors:  'Carbon,  'Nitrogen,  'Plankton,  'Bio- 
mass, 'Upwelling,  Organic  carbon,  Zooplankton, 
Chlorophyll  a,  Ecosystems,  Nitrogen  compounds. 

Quantitative  relationships  between  particulate  or- 
ganic carbon  and  nitrogen  (total:  TOC,  TON;  me- 
sozooplankton:  ZOC,  ZON),  chlorophyll  a,  and  C 
fixation  are  often  used  to  describe  some  functional 
properties  of  marine  ecosystems  since  they  reflect 
the  contribution  of  living  plankton  to  particulate 
matter  concentrations.  Following  this  approach, 
data  from  three  cruises,  one  in  the  NW  African 
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upwelling  region  (ATLOR-VII,  November  1975), 
and  two  in  the  Western  Mediterranean  (MEDIT- 
TERANEO-I,  October-November  1976,  and  PEP- 
82,  July  1982),  have  been  analyzed.  The  ATLOR- 
VII  samples  have  been  divided  into  two  groups, 
'poor'  and  'rich',  according  to  their  chlorophyll  a 
content  <  1.5  or  >  or  =  1.5  mg/cu  m.  TOC  and 
TON  concentrations  in  the  'poor'  samples  were  of 
the  same  order  as  the  average  values  in  the  Medi- 
terranean, while  in  the  'rich'  samples,  TOC  and 
TON  concentrations  were  approximately  twice 
those  in  the  Mediterranean.  ZOC  and  ZON  values 
in  the  Mediterranean  ranged  from  1/4  to  1/2  those 
in  the  NW  African  upwelling  area.  (See  also  W88- 
01615)  (Author's  abstract) 
W88-01643 


ZOOPLANKTON  POPULATIONS  FROM  THE 
WEST  COAST  OF  AFRICA  (SOBRE  LAS  POB- 
LACIONES  DEL  ZOOPLANCTON  DEL  AT- 
LANTICO  AFRICANO), 

Instituto  de  Investigaciones  Pesqueras  de  Barcelo- 
na (Spain). 
F.  Vives. 

IN:  International  Symposium  on  the  Most  Impor- 
tant Upwelling  Areas  off  Western  Africa  (Cape 
Blanco  and  Benguela),  Volume  1,  1985.  p  449-470, 
3  fig,  66  ref. 

Descriptors:  *Zooplankton,  "Coastal  waters, 
•Ecosystems,  'Upwelling,  'Cape  Benguela,  'Gulf 
of  Guinea,   *Cape  Blanco,  Taxonomy,   Biomass. 

Studies  on  the  most  important  zooplankton  taxa 
carried  out  in  both  major  upwelling  areas  of  the 
Atlantic  coast  of  Africa  (Cape  Blanco  and  Ben- 
guela) are  briefly  reviewed.  Comments  on  some 
research  works  conducted  in  the  Gulf  of  Guinea 
region  are  also  made.  Early  investigations  dealt 
mainly  with  systematics,  while  during  the  recent 
decades  the  attention  centered  on  biomass,  physiol- 
ogy, and  various  ecological  aspects  of  plankton. 
These  studies  permitted  comparisons  between  eco- 
systems under  practically  continuous  upwelling 
conditions,  as  in  the  Cape  Blanco  area,  and  under 
only  short  periods  of  upwelling,  as  in  the  Gulf  of 
Guinea.  (See  also  W88-01615)  (Author's  abstract) 
W88-01644 


ZOOPLANKTON  BIOMASS  IN  UPWELLING 
REGIONS  OFF  NORTHWEST  AND  SOUTH- 
WEST AFRICA, 

Instituto  de  Investigaciones  Pesqueras  de  Barcelo- 
na (Spain). 

M.  P.  Olivar,  P.  Rubies,  and  J.  Salat. 
IN:  International  Symposium  on  the  Most  Impor- 
tant Upwelling  Areas  off  Western  Africa  (Cape 
Blanco  and  Benguela),  Volume  1,  1985.  p  471-477, 
6  fig,  8  ref. 

Descriptors:  'Zooplankton,  'Biomass,  'Upwelling, 
Ocean  circulation,  Water  temperature. 

The  amounts  and  distributions  of  zooplankton  bio- 
mass were  compared  between  two  oceanographic 
cruises  conducted  in  each  one  of  the  upwelling 
regions  off  the  African  coast  during  spring.  In  both 
cases,  the  samples  came  from  oblique  hauls  made 
with  a  Bongo  type  engine  fitted  with  505  microme- 
ter mesh  size  nets.  The  hydrographic  features 
found  during  the  cruises,  especially  the  location  of 
the  upwelling  centers,  could  explain  the  plankton 
biomass  distribution  obtained  in  each  case.  The 
comparison  between  both  regions  led  to  the  fol- 
lowing comments:  (1)  The  southwest  upwelling 
region  showed  better  inherent  conditions  favoring 
plankton  development,  and  the  obtained  values  of 
biomass  were  noticeably  higher;  (2)  The  peaks  of 
plankton  abundance  in  the  northwest  region  were 
found  at  a  greater  distance  from  the  coast  than  in 
the  southwest  region;  and  (3)  Lowest  values  of 
plankton  biomass  were  found  in  areas  with  more 
stratified  waters.  (See  also  W88-01615)  (Author's 
abstract) 
W88-01645 


PELAGIC  CROSS-SHELF  AND  ALONGSHORE 
BOUNDARIES  OF  THE  NORTH  WEST  AFRI- 
CAN UPWELLING  REGION  AND  THEIR 
ANNUAL  VARIABILITY  IN  TERMS  OF  ZOO- 
PLANKTON BIOMASS, 


Akademie  der  Wissenschaften  der  DDR,  Rostock- 
Warnemuende.  Inst,  fuer  Meereskunde. 
L.  Postel. 

IN:  International  Symposium  on  the  Most  Impor- 
tant Upwelling  Areas  off  Western  Africa  (Cape 
Blanco  and  Benguela),  Volume  1,  1985.  p  479-487, 
4  fig,  2  tab,  15  ref. 

Descriptors:  'Upwelling,  'Ocean  circulation, 
•Zooplankton,  'Biomass,  'Coastal  waters,  Pelagic 
zone,  Water  temperature,  Seasonal  variation. 

The  cross-shelf  and  alongshore  extent  of  the  bio- 
logical effects  of  coastal  upwelling  is  estimated  on 
the  basis  of  zooplankton  biomass  data  for  the  pe- 
lagic zone  off  North  West  Africa.  The  definition  of 
a  characteristic  biomass  for  the  adjacent  pelagic 
zone  of  the  Tropical  Central  Atlantic  is  used  as  an 
aid.  In  the  cross-shelf  direction,  the  'biological' 
effects  of  cold  water  upwelling  can  be  discerned 
for  several  hundred  kilometers,  and  off  Cape  Blanc 
(20  55'  N)  it  therefore  exceed  the  range  of  the 
'physically'  defined  upwelling  zone  by  a  factor  of 
2.5-3.7.  In  the  alongshore  direction  the  'physical' 
and  'biological'  effects  are  both  apparent  over  a 
distance  exceeding  100  km.  Alongshore  seasonal 
variations  are  very  probably  of  the  same  order  as 
the  meridional  migration  of  cold  water  upwelling 
phenomena.  In  the  cross-shelf  direction,  variations 
off  Nouakchott  (17  50*  N)  and  Cape  Vert  (14  45  N) 
appear  to  be  chiefly  of  seasonal  character.  (See 
also  W88-01615)  (Author's  abstract) 
W88-01646 


HORIZONTAL  AND  VERTICAL  DISTRIBU- 
TION PATTERNS  OF  FISH  LARVAE  OFF  NW 
AFRICA  IN  RELATION  TO  THE  ENVIRON- 
MENT, 

Zoologisches  Inst,  und  Museum,  Hamburg  (Ger- 
many, F.R.). 
H.  C.  John. 

IN:  International  Symposium  on  the  Most  Impor- 
tant Upwelling  Areas  off  Western  Africa  (Cape 
Blanco  and  Benguela),  Volume  1,  1985.  p  489-512, 
8  fig,  5  tab,  52  ref. 

Descriptors:  'Ecological  distribution,  'Fish, 
'Larvae,  *Cape  Blanco,  Seasonal  variation,  Water 
temperature,  Upwelling,  Ichthyoplankton,  Species 
diversity. 

Off  Cape  Blanco  a  stationary  boundary  between 
water  masses  persists  throughout  the  year.  Off 
Mauritania,  however,  there  are  significant  seasonal 
changes  in  temperature.  These  changes  seem  to  be 
reflected  in  differences  in  the  species  composition 
of  ichthyoplankton.  In  winter  larvae  of  temperate 
species  prevail,  in  autumn  the  number  of  tropical 
species  increases.  During  the  winter  of  1977,  when 
strong  upwelling  was  observed,  the  highest  abun- 
dance of  fish  larvae  was  found  along  the  continen- 
tal slope.  The  maximum  occurred  in  the  upper  60 
m  of  water  above  16  C.  The  mean  abundance  was 
285  larvae/sq  m,  while  during  autumn  a  mean  of 
only  28  larvae/sq  m  was  found.  Species  composi- 
tion and  abundance  differed  with  depth.  In  surface 
waters  ( <  30  m)  larvae  of  Belone,  Bugilidae,  En- 
graulis,  Sardina,  Gobiidae,  and  Sparidae  postlarvae 
dominated,  a  more  extended  range  being  occupied 
by  larvae  of  several  myctophids,  Merluccius,  Tra- 
churus,  Microchirus  and  Sparidae.  The  maximum 
of  the  less  abundant  Glossanodon  and  Maurolicus 
larvae  was  between  60  and  90  m.  The  horizontal 
distribution  of  larvae  could  be  interpreted  fairly 
well  on  the  basis  of  the  current  system  and  area  of 
spawning  of  the  adults.  Larvae  which  live  near  the 
surface  drifted  preferentially  towards  the  south 
and  offshore,  larvae  with  extended  vertical  range 
were  at  least  partly  carried  also  by  deeper  currents 
in  the  opposite  direction.  The  vertical  distribution 
of  fish  larvae  off  Mauritania  may  not  readily  be 
extended  to  other  areas.  The  southward  drift  of  the 
near-surface  larvae  may  be  an  exception  due  to  the 
strong  upwelling  in  1977  rather  than  a  regular 
feature.  (See  also  W88-01615)  (Author's  abstract) 
W88-01647 


DISTRIBUTION  AND  ABUNDANCE  OF  MYC- 
TOPHID  AND  GONOSTOMATID  LARVAE 
OFF  NW  AFRICA  (DISTRIBUCION  Y  ABUN- 
DANCIA    DE    LARVAS    DE    MICTOFIDOS    Y 


GONOSTOMATIDOS  EN  EL  NOROESTE  DE 
AFRICA), 

Instituto  de  Investigaciones  Pesqueras  de  Barcelo- 
na (Spain). 

A.  Sabates,  and  P.  Rubies. 

IN:  International  Symposium  on  the  Most  Impor- 
tant Upwelling  Areas  off  Western  Africa  (Cape 
Blanco  and  Benguela),  Volume  1,  1985.  p  513-522, 
5  fig,  2  tab,  4  ref. 

Descriptors:  *Ecological  distribution,  'Coastal 
waters,  'Myctophids,  'Gonostomatids,  Phyto- 
plankton,  Seasonal  variation,  Upwelling. 

Plankton  samples  were  taken  off  NW  Africa 
during  two  cruises,  ATLOR  V  (April-May  1974) 
and  ATLOR  VI  (October  1975).  Three  species 
belonging  to  the  family  Gonostomatidae  and  14 
species  belonging  to  the  family  Myctophidae  have 
been  identified.  The  species  were  the  same  in  both 
cruises,  but  their  density  was  higher  during  the 
autumn  cruise  (ATLOR  VI).  This  was  coincident 
with  the  strength  of  the  upwelling  observed  in  the 
region  during  that  season.  The  most  abundant  spe- 
cies was  the  Gonostomatid  Maurolicus  muelleri, 
while  the  greater  specific  diversity  was  shown  by 
the  family  Myctophidae.  The  maximum  density  of 
larvae  was  found  over  the  continental  slope  while 
in  the  central  part  of  the  area,  between  24  45'  N 
and  24  15'  N,  there  was  an  absolute  lack  of  larvae. 
(See  also  W88-01615)  (Author's  abstract) 
W88-01648 


INFLUENCE  OF  ENVIRONMENTAL  FAC- 
TORS ON  THE  CAPE  PELAGIC  FISHERY, 

Sea  Fisheries  Research  Inst.,  Cape  Town  (South 
Africa). 

L.  Hutchings,  and  G  Nelson. 
IN:  International  Symposium  on  the  Most  Impor- 
tant Upwelling  Areas  off  Western  Africa  (Cape 
Blanco  and  Benguela),  Volume  1,  1985.  p  523-540, 
13  fig,  19  ref. 

Descriptors:  'Environmental  effects,  'Pelagic  fish- 
eries, 'Ecological  distribution,  Fisheries,  Plankton, 
Upwelling,  Wind-driven  currents,  Larvae,  Feed- 
ing. 

The  potential  influence  of  environmental  factors 
on  recruitment  and  distribution  of  fish  in  the  Cape 
Pelagic  fishery  is  discussed.  The  fishery  is  dominat- 
ed by  the  anchovy  Engraulis  capensis,  and  the 
pilchard  Sardinops  ocellata,  which  contribute 
about  80%  of  the  300-400,000  metric  tons  catches 
in  the  South-west  Cape.  The  development  of 
plankton  populations  in  the  regions  of  spawning, 
transport  of  eggs  and  first-feeding  larvae,  and  re- 
cruiting juveniles  are  discussed  in  relation  to  wind, 
turbulence  and  upwelling.  A  simple  time  scale 
model  of  response  times  based  on  generation 
lengths  suggested  that  wind  anomalies  had  to  per- 
sist for  at  least  3-4  months  in  order  to  affect  pelagic 
fish  recruitment;  this  has  only  occurred  twice  in 
the  past  22  years,  in  1965/66  and  1982/83,  when 
upwelling  winds  decreased  by  about  30-40%  from 
the  mean.  Recruitment  has  not  altered  drastically 
during  the  past  16-18  years,  suggesting  that  either 
the  fishery  was  under-exploited  or  that  recruitment 
success  is  strongly  buffered  in  this  pulsing,  variable 
area.  (See  also  W88-01615)  (Author's  abstract) 
W88-01649 


ENVIRONMENTAL  BASIN  MODEL  FOR 
WEST  COAST  PELAGIC  FISH  DISTRIBU- 
TION, 

Sea  Fisheries  Research  Inst.,  Cape  Town  (South 
Africa). 

R.  A.  Cruickshank,  and  A.  J.  Boyd. 
IN:  International  Symposium  on  the  Most  Impor- 
tant Upwelling  Areas  off  Western  Africa  (Cape 
Blanco  and  Benguela),  Volume  1,  1985.  p  541-549, 
8  fig,  14  ref. 

Descriptors:  'Pelagic  fisheries,  'Ecological  distri- 
bution, 'Model  studies,  'Cape  Benguela,  Water 
temperature,  Pilchard,  Anchovy,  Seasonal  varia- 
tion, Shoals. 

Surface  temperatures  at  20  miles  offshore  between 
Cape  Town  and  Cape  Frio  were  used  to  construct 
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an  environmental  basin  model  for  pilchard  and 
anchovy.  Favorable  temperatures  were  selected  to 
correspond  to  areas  of  higher  anchovy  and  pil- 
chard concentrations  off  South  West  Africa  in 
Summer  and  Winter  as  evidenced  by  fish  shoal 
distributions.  Deviations  from  these  temperatures 
define  the  environmental  basins.  The  resulting 
limits  of  fish  shoal  distributions  agree  with  those 
found  off  South  West  Africa  and  the  Cape.  A  small 
area  favorable  for  occupation  by  anchovy  is  indi- 
cated to  exist  between  the  Orange  River  and  Lu- 
deritz  in  both  seasons  but  a  major  environmental 
barrier  for  pilchard  is  evident  between  33  C  and  24 
S  in  the  summer  spawning  season.  Analysis  of 
shoal  depth  frequency  compared  to  temperatures 
confirms  the  preferred  temperature  range  of  13-18 
C.  (See  also  W88-01615)  (Author's  abstract) 
W88-01650 


POPULATION  GENETICS  OF  THE  SOUTH- 
ERN AFRICAN  PILCHARD,  SARDINOPS 
OCELLATA,  IN  THE  BENGUELA  UPWELL- 
ING  SYSTEM, 

Sea  Fisheries  Research  Inst.,  Cape  Town  (South 
Africa). 
W.  S.  Grant. 

IN:  Internationa]  Symposium  on  the  Most  Impor- 
tant Upwelling  Areas  off  Western  Africa  (Cape 
Blanco  and  Benguela),  Volume  1,  1985.  p  551-562, 
2  fig,  3  tab,  32  ref. 

Descriptors:  'Pilchard,  *Cape  Benguela,  'Upwell- 
ing, 'Genetics,  Geographic  distribution,  Fish  pop- 
ulations. 

Tag-recovery  data  suggest  that  southern  African 
pilchards  are  subdivided  into  at  least  two  stocks:  a 
northern  stock  off  Namibia  and  a  southern  stock 
off  the  west  and  south  coasts  of  South  Africa.  The 
geographic  distributions  of  inherited  protein  var- 
iants were  used  to  measure  the  amount  of  genetic 
differentiation  among  6  samples  collected  between 
19  10'  S  and  Algoa  Bay  (33  49'  S,  26  08'  E).  The 
gene  products  of  30  protein-coding  loci  were  iden- 
tified where  8  (27%)  loci  showed  Mendelian  varia- 
tion, but  only  4  (13%)  had  common-allele  frequen- 
cies less  than  0.95,  and  hence  were  useful  for 
testing  hypotheses  of  geographic  structure.  A  con- 
tingency-table analysis  of  allelic  frequencies  re- 
vealed no  significant  differences  among  the  sam- 
ples. The  average  Nei  genetic  distance  between 
pairs  of  samples  was  0.003  and  was  typical  for 
genetic  distances  between  populations  of  pelagic 
fishes  having  a  large  potential  for  gene  flow  be- 
tween populations.  The  average  heterozygosity 
was  0.052  and  represented  99.3%  of  the  total  ge- 
netic variation.  The  remaining  0.7%  of  the  genetic 
diversity  was  due  to  differences  between  popula- 
tions. These  results  show  that  the  Namibian  and 
South  African  stocks  are  not  genetically  distinct. 
The  observed  amount  of  genetic  differentiation 
between  the  stocks  is  compared  to  the  predictions 
of  the  linear  stepping-stone  model  of  migration. 
(See  also  W88-01615)  (Author's  abstract) 
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ZOOGEOGRAPHY  OF  THE  LANTERNFISHES 
(OSTEICHTHYES,  MYCTOPHIDAE)  OF 
SOUTHWEST  AFRICA, 

Instituto  de  Investigaciones  Pesqueras  de  Barcelo- 
na (Spain). 
P.  Rubies. 

IN:  International  Symposium  on  the  Most  Impor- 
tant Upwelling  Areas  off  Western  Africa  (Cape 
Blanco  and  Benguela),  Volume  1,  1985.  p  573-586, 
3  fig,  4  tab,  26  ref. 

Descriptors:  'Lanternfish,  'Ecological  distribu- 
tion, 'Cape  Benguela,  'Upwelling,  Fish  popula- 
tions, Species  diversity,  Zoogeography,  Ocean  cir- 
culation. 

The  lanternfishes  (fam.  Myctophidae)  caught 
during  five  oceanographic  fishing  cruises  carried 
out  in  the  Southeast  Atlantic  between  1979  and 
1982  were  studied  from  the  point  of  view  of  their 
zoogeography.  Four  of  these  cruises  took  place  in 
the  upwelling  area  of  the  Benguela  Current  off  the 
coast  of  Namibia;  during  the  fifth  cruise  an  oceanic 
area  was  also  explored,  that  of  the  Valdivia  Bank, 
about  400  miles  from  the  coast.   A  total  of  41 


species  were  identified,  10  of  which  appeared  only 
in  the  Benguela  area,  25  only  in  the  Valdivia  Bank 
and  6  in  both  areas.  The  Benguela  area  showed  a 
low  specific  diversity  and  the  dominating  species 
were:  Lampadena  pontifex,  Lampanyctus  australis, 
Diaphus  dumerilii,  Symbolophorus  boops,  Lam- 
panyctodes  hectoris  and  Diaphus  hudsoni.  The 
Valdivia  Bank  had  a  high  level  of  diversity,  and 
here  the  dominating  species  were:  Ceratoscopelus 
warmingii,  Lampanyctus  ater,  Lepidophanes 
gaussi,  Lampanyctus  pusillus,  Diaphus  anderseni, 
D.  meadi,  Scopelopsis  multipunctatus  and  Notos- 
copelus  resplendens.  This  paper  extends  the  known 
distribution  of  some  of  the  species  in  the  Atlantic. 
The  faunistic  affinities  of  each  of  these  two  areas 
were  analyzed.  In  the  Benguela  area,  the  upwelling 
regime  imposes  peculiar  ecological  conditions. 
Some  of  the  aspects  related  to  the  lanternfishes 
that  inhabit  this  area  are  commented  upon.  (See 
also  W88-01615)  (Author's  abstract) 
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WASTES  IN  MARINE  ENVIRONMENTS. 

Office   of  Technology   Assessment,   Washington, 

DC. 

Office   of  Technology   Assessment,   Washington, 

DC.  1987.  313  p. 

Descriptors:  'Marine  environment,  'Waste  dispos- 
al, 'Water  pollution  effects,  'Ocean  dumping, 
Waste  management,  Coastal  waters,  Estuaries,  In- 
dustrial wastes,  Industrial  wastewater,  Dredging, 
Sludge  disposal,  Municipal  wastes,  Fate  of  pollut- 
ants. 

Two  congressional  committees  -  the  House  Com- 
mittees on  Merchant  Marine  and  Fisheries  and  on 
Public  Works  and  Transportation  -  requested  OTA 
to  undertake  a  broad  assessment  of  waste  disposal 
in  marine  environments.  As  part  of  the  assessment, 
OTA  issued  a  report  on  Ocean  Incineration:  Its 
Role  in  Managing  Hazardous  Waste  (August 
1986),  and  a  staff  paper  on  Subseabed  Disposal  of 
High-Level  Radioactive  Waste  (May  1986).  This 
final  report  addresses  two  fundamental  issues:  (1) 
the  general  condition  of  different  marine  environ- 
ments and  the  resources;  and  (2)  the  role  marine 
environments  can  and  should  play  in  overall  waste 
management.  OTA's  principal  findings  are  that 
estuaries  and  coastal  waters  are  in  deep  trouble 
around  the  Nation,  and  that  more  coordinated 
waste  management  efforts  are  needed  in  many 
areas.  As  a  Nation,  we  have  been  only  partially 
successful  in  protecting  these  waters  -  and  their 
ecologically,  commercially,  and  esthetically  valua- 
ble resources  -  from  degradation.  Policies  to  main- 
tain or  improve  their  quality,  however,  must  be 
implemented  in  conjunction  with  policies  about 
waste  management  strategies  in  general,  including 
disposal  in  the  open  ocean  and  on  land.  Chapter 
topics  include:  marine  disposal,  impact  of  waste 
disposal,  statutes  and  programs  relating  to  marine 
waste  disposal,  managing  industrial  effluent,  man- 
aging municipal  effluent  and  sludge,  and  managing 
dredged  material.  (Lantz-PTT) 
W88-01667 


INFLUENCE  OF  TURBIDITY  ON  JUVENILE 
MARINE  FISHES  IN  ESTUARIES.  PART  1. 
FIELD  STUDIES  AT  LAKE  ST.  LUCIA  ON  THE 
SOUTHEASTERN  COAST  OF  AFRICA, 

Zululand  Univ.,  Empangeni  (South  Africa).  Dept. 
of  Zoology. 

D.  P.  Cyrus,  and  S.  J.  M.  Blaber. 
Journal  of  Experimental  Marine  Biology  and  Ecol- 
ogy JEMBAM,  Vol.  109,  No.  1,  p  53-70,  July  7, 
1987.  3  fig,  8  tab,  49  ref. 

Descriptors:  'Turbidity,  'Fish  populations,  'Estu- 
aries, 'Estuarine  environment,  'Distribution  pat- 
terns, Fish,  Populations,  Africa,  Lake  St.  Lucia, 
Field  tests,  Coastal  waters,  Species  diversity,  Eco- 
logical distribution,  Water  temperature,  Food 
habits,  Water  quality. 

Lake  St.  Lucia,  the  largest  estuarine  system  in 
Africa  (325  sq  km),  was  chosen  as  the  field  study 
area  for  a  3.5  year  (1980-83)  investigation  into  the 
relationships  between  water  turbidity  and  estuarine 
fish  distribution.  The  variety  of  habitats,  from  clear 
water  and  open  sandy  shores,  to  shallow  muddy 


substrata  and  turbid  waters,  together  with  high 
species  diversity  (108  species)  rendered  the  area 
suitable  for  the  study.  The  relationships  between 
fish  distribution  and  environmental  factors  were 
monitored  by  monthly  seine  netting  offish  at  seven 
sites  representative  of  the  range  of  conditions  in  St. 
Lucia.  Simultaneously,  water  turbidity,  salinity, 
and  temperature  were  recorded.  The  possible  influ- 
ences of  substratum  type  and  food  availability 
were  also  investigated  using  recently  published 
data  on  invertebrate  benthos  and  zooplankton  dis- 
tributions. The  results  showed  that  the  distribution 
of  juveniles  of  the  20  most  common  fish  species 
were  statistically  correlated  only  with  water  tur- 
bidity, water  temperature,  and  food  availability. 
The  correlation  with  temperature  was  related  to 
seasonal  not  spatial  temperature  patterns.  Turbidity 
and  food  type  influences  were  difficult  to  separate 
but  exceptions  were  the  anchovy  Thryssa  vitriros- 
tris  (Gilchrist  and  Thompson)  and  the  sole  Solea 
bleekeri  Bouienger,  which  occurred  only  in  turbid 
water  despite  the  widespread  occurrence  of  their 
prey,  and  Gerres  acinaces  Bleeker,  G.  rappi  (Bar- 
nard), and  G.  filamentosus  Cuvier,  all  of  which 
occurred  only  in  clear  water  although  the  greatest 
densities  of  their  bivalve  prey  were  in  turbid 
waters.  Principal  component  analysis  with  a  mini- 
mum spanning  tree  plot  and  a  canonical  correlation 
test  showed  that  the  fish  fauna  could  be  divided 
into  five  groups  according  to  their  occurrence  in 
various  turbidities.  It  is  suggested  that  turbidity 
plays  a  significant  role,  either  singly,  or  in  combi- 
nation with  other  variables  in  determining  the  dis- 
tribution of  juvenile  marine  fishes  in  estuaries.  (See 
also  W88-01707)  (Author's  abstract) 
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INFLUENCE  OF  TURBIDITY  ON  JUVENILE 
MARINE  FISHES  IN  ESTUARIES.  PART  2. 
LABORATORY  STUDIES,  COMPARISONS 
WITH  FIELD  DATA  AND  CONCLUSIONS, 

Zululand  Univ.,  Empangeni  (South  Africa).  Dept. 
of  Zoology. 

D.  P.  Cyrus,  and  S.  J.  M.  Blaber. 
Journal  of  Experimental  Marine  Biology  and  Ecol- 
ogy JEMBAM,  Vol.  109,  No.  1,  p  71-91,  July  7, 
1987.  2  fig,  6  tab,  43  ref. 

Descriptors:  'Turbidity,  'Fish  populations,  'Estu- 
aries, 'Estuarine  environment,  'Distribution  pat- 
terns, Fish,  Populations,  Africa,  Habitats,  Field 
tests,  Correlation  analysis,  Statistical  analysis,  Eco- 
logical distribution,  Coastal  waters,  Ecosystems, 
Water  quality,  Species  diversity. 

The  turbidity  preferences  of  juveniles  of  10  marine 
species  common  in  estuaries  of  southeastern  Africa 
were  investigated  in  an  experimental  turbidity  gra- 
dient. The  tests  allowed  the  elimination  of  all  envi- 
ronmental factors  except  turbidity.  Liza  dumerilii 
(Steindachner),  was  found  to  be  a  clear-water  spe- 
cies (<  10  nephelometric  turbidity  units  (NTU));  L. 
macrolepis  (Smith),  Rhabdosargus  sarba  (Forss- 
kal),  Gerres  filamentosus  Cuvier,  and  Valamugil 
buchanani  (Bleeker),  preferred  'clear  to  partially 
turbid  water'  (<50  NTU);  Monodactylus  argen- 
teus  (L.)  preferred  intermediate  turbidities  (10-80 
NTU);  and  the  remaining  four,  Rhabdosargus 
holubi  (Steindachner),  Acanthopagrus  berda 
(Forsskal),  Pomadasys  commersonni  (Lacepede) 
and  Terapon  jarbua  (Forsskal),  were  indifferent  to 
turbidity.  Statistical  analysis  of  laboratory  and  field 
data  revealed  significant  correlations.  The  results 
of  these  are  discussed  in  relation  to  fish  distribution 
patterns,  ecology,  and  the  importance  of  turbidity 
to  juvenile  fishes  in  estuaries.  (See  also  W88-01706) 
(Author's  abstract) 
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NUTRIENT  ENRICHMENT  OF  THE  CHESA- 
PEAKE BAY, 

Maryland  Univ.,  Solomons.  Chesapeake  Biological 

Lab. 

C.  F.  D'Elia. 

Environment  ENTVAR,  Vol.  29,  No.  2,  p  6-11, 

30-33,  March  1987.  6  fig,  13  ref. 

Descriptors:  'Nutrients,  'Limiting  nutrients,  *Eu- 
trophication,  'Chesapeake  Bay,  'Water  pollution 
effects,     Algal    growth,     Nitrogen,     Phosphorus, 
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Oxygen,  Sediment,  Phytoplankton,  Bacteria,  Non- 
point  pollution  sources.  Water  pollution  sources. 

The  ecological  balance  of  the  Chesapeake  Bay  is 
changing.  Phytoplankton  are  abundant  and  grow- 
ing faster  than  they  can  be  consumed  by  other 
food  chain  organisms.  Upon  dying  and  settling  to 
the  bottom  they  become  food  for  bacteria  which 
then  consume  all  available  dissolved  oxygen  and 
produce  hydrogen  sulfide.  Sessile  bottom  dwellers 
cannot  survive  while  mobile  forms  are  displaced 
from  the  habitat.  The  nitrogen  and  phosphorus 
which  fuel  this  eutrophication  are  anthropogenic, 
coming  from  point  sources  such  as  sewage  treat- 
ment facilities  which  release  a  nutrient-rich  broth, 
as  well  as  nonpoint  sources  like  agricultural  fertil- 
izer. Management  agencies  differ  regarding  ade- 
quate control  measures.  Proponents  of  the  up- 
stream source  hypothesis  maintain  that  an  effective 
nutrient  control  strategy  would  focus  on  control- 
ling phytoplankton  growth  in  upstream  freshwater 
areas  and  reducing  external  sources  of  oxygen- 
demanding  material.  Proponents  of  a  local  produc- 
tion hypothesis  maintain  that  an  effective  manage- 
ment strategy  for  the  downstream  zone  must  cur- 
tail local  phytoplankton  productivity  by  reducing 
inputs  of  the  least  available  nutrient,  and  therefore 
the  growth  regulating  nutrient,  to  that  zone.  Unde- 
termined is  whether  nitrogen,  phosphorus  or  some 
other  nutrient  limits  phytoplankton  productivity  in 
downstream  midsalinity  areas.  (McFarlane-PTT) 
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SUBTIDAL  VOLUME  EXCHANGE  THROUGH 
THE  CHESAPEAKE  AND  DELAWARE  CANAL, 

Delaware  Univ.,  Newark.  Coll.  of  Marine  Studies. 

K.  C.  Wong. 

Journal  of  Geophysical  Research  (C)  JGRCEY, 

Vol  92,  No.  10,  p  10870-10874,  September  15,  1987. 

6    fig,    13    ref.    NOAA    Grant    No.    NA85AA- 

DOSG033. 

Descriptors:  'Subtidal  volume  exchange,  'Dela- 
ware Canal,  *Chesapeake  Canal,  *Tidal  hydraulics, 
Tidal  energy,  Tidal  amplitude,  Hydraulic  proper- 
ties, Estuaries,  Hydraulic  head. 

The  Chesapeake  and  Delaware  Canal  is  a  man- 
made  waterway  connecting  the  head  of  the  Chesa- 
peake Bay  and  the  upper  reaches  of  the  Delaware 
estuary.  A  significant  subtidal  variability  along  the 
canal  was  found  during  a  1 -month  survey  in  1975. 
There  were  significant  differences  between  subti- 
dal sea  level  fluctuations  at  the  two  ends  of  the 
canal,  reflecting  the  different  response  characteris- 
tics of  the  two  adjoining  estuaries  to  atmospheric 
forcing.  The  resulting  hydraulic  head  along  the 
canal  forced  energetic  subtidal  volume  flux 
through  the  canal  which  was  of  the  same  order  of 
magnitude  as  the  Delaware  River  discharge  during 
the  spring  freshet  period.  (Author's  abstract) 
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DEVELOPMENT  OF  A  MATHEMATICAL  EU- 
TROPHICATION MODEL  OF  THE  LAGOON 
OF  VENICE, 

Venice  Univ.  (Italy).  Dept.  of  Spectroscopy,  Elec- 
trochemistry and  Physical  Chemistry. 
For  primary  bibliographic  entry  see  Field  5B. 
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TWO-DIMENSIONAL  DIFFUSION  MODEL  OF 
THE  VENICE  LAGOON  AND  RELATIVE 
OPEN  BOUNDARY  CONDITIONS, 

Venice  Univ.  (Italy).  Dept.  of  Spectroscopy,  Elec- 
trochemistry and  Physical  Chemistry. 
For  primary  bibliographic  entry  see  Field  5B. 
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ADVECTION-DIFFUSION  POLLUTION 

MODEL  OF  THE  LAGOON  OF  VENICE, 

Venice  Univ.  (Italy).  Dept.  of  Spectroscopy,  Elec- 
trochemistry and  Physical  Chemistry. 
For  primary  bibliographic  entry  see  Field  5B. 
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STEADY-STATE  ACHIEVEMENT  BY  INTRO- 
DUCTION OF  TRUE  TIDAL  VELOCITIES  IN  A 


POLLUTION     MODEL     OF     THE     VENICE 
LAGOON, 

Venice  Univ.  (Italy).  Dept.  of  Spectroscopy,  Elec- 
trochemistry and  Physical  Chemistry. 
For  primary  bibliographic  entry  see  Field  5B. 
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TIDAL  THREE-DIMENSIONAL  DIFFUSION 
IN  A  MODEL  OF  THE  LAGOON  OF  VENICE 
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trochemistry and  Physical  Chemistry. 
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EUTROPHICATION  MODEL  OF  THE  VENICE 
LAGOON:  STATISTICAL  TREATMENT  OF  TN 
SITU'  MEASUREMENTS  OF  PHYTOPLANK- 
TON GROWTH  PARAMETERS, 

Venice  Univ.  (Italy).  Dept.  of  Spectroscopy,  Elec- 
trochemistry and  Physical  Chemistry. 
For  primary  bibliographic  entry  see  Field  5C. 
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LIGNIN  GEOCHEMISTRY  OF  SEDIMENTS 
FROM  THE  NARRAGANSETT  BAY  ESTUARY, 

Battelle  New  England  Marine  Research  Lab., 
Duxbury,  MA. 
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Geochimica  et   Cosmochimica  Acta  GCACAK, 
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fig,  2  tab,  39  ref. 

Descriptors:  *Geochemistry,  *Sediments,  'Narra- 
gansett  Bay,  *Lignins,  'Water  pollution  sources, 
'Rhode  Island,  Chemical  analysis,  Cupric  oxide, 
Oxidation,  Organic  matter,  Estuaries. 

Cupric  oxide  oxidation  was  used  to  characterize 
the  lignin  geochemistry  of  Narragansett  Bay  sedi- 
ments. Lignin  concentrations  throughout  the  estu- 
ary are  low  when  expressed  on  a  carbon-normal- 
ized basis,  but  can  be  characterized  as  enriched 
when  expressed  on  a  mass-normalized  basis.  This 
implies  substantial  dilution  of  the  sedimentary 
lignin  by  inputs  of  lignin-poor  carbon.  Lignin  con- 
centrations do  not  correlate  with  the  13-C  isotopic 
composition  of  the  sedimentary  organic  matter. 
These  results  are  consistent  with  a  sediment  lignin 
component  consisting  of  varying  amounts  of  vas- 
cular plant  debris  and  lignin-depleted  organic 
matter,  the  latter  originating  from  both  marine 
(planktonic)  and  terrestrial  (uncharacterized) 
sources.  Compositional  plots  of  lignin-derived 
phenols  show  that  sediments  in  the  upper  estuary 
are  influenced  to  a  greater  extent  by  gymnosperm 
lignin  sources  than  those  in  the  mod-  and  lower 
estuary.  Given  the  extent  to  which  the  upper  estu- 
ary is  affected  by  pollution  sources,  inputs  from 
anthropogenic  discharges  are  the  most  likely  cause 
of  these  compositional  differences.  However,  an 
evaluation  of  processed  paper  products  as  an  'an- 
thropogenic' lignin  source  indicates  that  the  lignin 
content  of  these  materials  is  insufficient  to  account 
for  the  levels  found  in  the  sediments.  Subsurface 
lignin  compositions  at  an  upper  estuary  site  reveal 
that  lignin  originating  from  the  inferred  anthropo- 
genic sources  disappears  at  a  depth  shallower  than 
that  which  would  be  expected  based  on  the  distri- 
bution of  other  trace  organic  pollutants  (hydrocar- 
bons and  several  synthetic  organic  compounds).  It 
is  speculated  that  differences  in  either  the  deposi- 
tional  history  or  the  degree  of  preservation  of 
these  two  compound  classes  are  responsible  for  the 
observed  trends.  (Author's  abstract) 
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NITROGEN  EXCHANGE  BETWEEN  A 
SOUTHEASTERN  USA  SALT  MARSH  ECO- 
SYSTEM AND  THE  COASTAL  OCEAN, 

South  Carolina  Univ.,  Columbia.  Belle  W.  Baruch 
Inst,   for  Marine  Biology  and  Coastal   Research. 
G.  J.  Whiting,  H.  N.  McKellar,  B.  Kjerfve,  and  J. 
D.  Spurrier. 

Marine  Biology  MB10AJ,  Vol.  95,  No.  2,  p  173- 
182,  July  1987.  4  fig,  4  tab,  37  ref.  NSF  Grant  Nos. 
DEB  8004275  and  DEB  81 19752. 


Descriptors:  *Salt  marshes,  'Ecosystems,  'Cycling 
nutrients,  'Nitrogen,  'Mixing,  Tides,  Ammonia, 
Nitrates,  Nitrites,  Seasonal  variation,  Estuaries,  Ni- 
trification. 

The  salt  marsh  ecosystem  at  North  Inlet,  South 
Carolina,  consistently  exported  dissolved  inorganic 
nitrogen  via  tidal  exchange  with  the  coastal  Atlan- 
tic Ocean.  Concentrations  of  NH4(  +  )  and  N03(- 
)  +  N02(-)  displayed  distinct  tidal  patterns  with 
rising  values  during  ebb  flow.  These  patterns  sug- 
gest the  importance  of  biogeochemical  processes  in 
the  flux  of  material  from  the  salt  marsh.  NH4(-f) 
export  peaked  during  the  summer  (15  to  20  mg/sq 
m/tide)  during  a  net  balance  of  tidal  water  ex- 
change. Remineralization  of  NH4<  +  )  within  the 
salt  marsh  system  appears  to  be  contributing  to  the 
estimated  annual  net  export  of  about  4.7  NH4(-f)- 
N/sq  m/yr.  N03(-)  +  N02(-)  exports  were  higher 
in  the  fall  and  winter  of  1 979  (2  to  4  mg  N/sq  m/ 
tide).  The  winter  export  coincided  with  a  consider- 
able net  export  of  water  with  no  distinctive  con- 
centration patterns,  suggesting  a  simple  advective 
export.  However,  the  fall  peak  of  N03(-)  +  N02(-) 
export  occurred  during  a  period  of  net  water  bal- 
ance in  tidal  exchange  and  an  insignificant  freshwa- 
ter input  from  the  western,  forested  boundary. 
During  the  summer  and  fall,  tidal  concentration 
patterns  were  particularly  apparent,  suggesting 
that  nitrification  within  the  salt  marsh  system  was 
contributing  to  the  estimated  annual  net  export  of 
about  0.6  g  N03(-)  +  N02(-)-N/sq  m/yr.  (Author's 
abstract) 
W88-01995 


LONG-TERM  (1978-1986)  POPULATION 
TRENDS  OF  BLACK  FTN  AMPHIPODS  OF 
PIERRE  NOIRE  (BAY  OF  MORLAIX,  WES- 
TERM  ENGLISH  CHANNEL)  AFTER  THE 
AMOCO  CADIZ  DISASTER  (EVOLUTION  A 
LONG  TERME  (1978-1986)  DES  POPULA- 
TIONS D'AMPHIPODES  DES  SABLES  FINS 
DE  LA  PIERRE  NOIRE  (BAIE  DE  MORLALX, 
MANCHE  OCCIDENTALE)  APRES  LA  CATAS- 
TROPHE DE  L'AMOCO  CADIZ, 
Paris-6  Univ.  (France). 

For  primary  bibliographic  entry  see  Field  5C. 
W88-02001 


NEW,  RAPID  CLEAN-UP  PROCEDURE  FOR 
THE  SIMULTANEOUS  DETERMINATION  OF 
DIFFERENT  GROUPS  OF  ORGANIC  MICRO- 
POLLUTANTS  IN  SEDIMENTS;  APPLICA- 
TION EN  TWO  EUROPEAN  ESTUARINE  SEDI- 
MENT STUDIES, 

Institute  for  Soil  Fertility,  Haren  (Netherlands). 
For  primary  bibliographic  entry  see  Field  5A. 
W88-02007 


STUDIES  OF  HUMIC  AND  FULVIC  ACID  DY- 
NAMICS IN  COASTAL  MARTNE  WATERS  OF 
SOUTH  FLORIDA, 

Rosenstiel  School  of  Marine  and  Atmospheric  Sci- 
ence, Miami,  FL. 
J.  W.  Brown. 

Marine  Environmental  Research  MERSDW,  Vol. 
21,  No.  3,  p  163-174,   1987.  3  fig,  5  tab,  19  ref. 

Descriptors:  'Humic  acids,  'Fulvic  acids,  'Coastal 
waters,  'Estuaries,  Florida,  Bays,  Monitoring, 
Water  chemistry. 

Humic  and  fulvic  acid  concentrations  (HA  +  FA) 
were  monitored  over  a  two-year  period  in  different 
areas  of  Florida  and  Biscayne  Bay.  These  studies 
were  undertaken  in  an  effort  to  determine  fluctua- 
tions in  the  quantity  and  chemical  nature  of  humic 
substances  in  productive  coastal  environments  in 
South  Florida  and,  retrospectively,  to  discern  the 
extent  of  potential  terrestrial  influences.  Additional 
studies  have  been  undertaken  with  material  from  a 
South  Florida  mangrove  environment  and  material 
isolated  from  offshore  Gulf  Stream  waters.  Dra- 
matic fluctuations  in  humic  substances  were  ob- 
served in  all  coastal  areas.  In  East-Central  Florida 
Bay,  for  example,  humic  materials  (HA  +  FA, 
collectively)  were  found  to  fluctuate  as  much  as 
elevenfold.  In  both  Biscayne  Bay  and  Florida  Bay, 
these  fluctuations  appeared  to  follow  the  artificial- 
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ly-controlled  input  to  water  from  the  South  Flori- 
da mainland.  The  ratios  of  FA  to  HA  varied 
dramatically  between  terrestrially-influenced  and 
oligotrophic  marine  environments  (i.e.  a  progres- 
sive increase  of  the  FA/HA  ratio  with  this  transi- 
tion). In  all  marine  locations  studied,  coarse  partic- 
ulate humic  substances  were  low  in  comparison  to 
the  dissolved  component  of  this  chemical  class. 
(Author's  abstract) 
W88-O2056 


INFLUENCES  OF  TIDAL  WATER  POSITION 
AND  SEDIMENTS  PHYSICAL  PROPERTIES 
ON  THE  MEIOFAUNA  OF  AN  ATLANTIC 
MUD-FLAT  (LOIRE  ESTUARY,  FRANCE)  (IN- 
FLUENCES DE  LA  POSITION  INTERTIDALE 
ET  DES  PROPRIETES  PHYSIQUES  DES  SEDI- 
MENTS SUR  LA  MEIOFAUNE  D'UNE  VA- 
SIERE  ATLANTIQUE  (ESTUAIRE  DE  LA 
LOIRE,  FRANCE)), 

Museume  National  d'Histoire  Naturelle,  Paris 
(France). 

V.  de  Fonseca-Genevois,  and  F.  Ottmann. 
Comptes    Rendus    de    l'Academie    des    Sciences 
(Series  3)  CHDDAT,  Vol.  304,  No.  7,  p  161-166, 
February  1987.  1  fig,  8  ref. 

Descriptors:  'Mud-flats,  'Sediments,  'Interstitial 
water,  •Sampling,  *Tides,  'Estuaries,  Tidewater, 
Tidal  flats,   Porosity,   Permeability,   Loire  River. 

The  roles  of  sample  position  with  respect  to  the 
tide,  and  of  sediment  and  interstitial  water  proper- 
ties are  defined  in  relation  to  the  distribution  of 
meiofaunal  groups.  Samples  were  taken  at  five 
stations  (numbered  I  to  V  from  bottom  to  top),  of 
which  only  three  were  studied  in  detail,  given  the 
similarity  of  the  meio-  and  mixofaunal  composition 
of  the  even  and  odd  stations.  Only  the  surface 
meiofauna  (0-2  cm)  and  the  sediment  physical 
properties  linked  to  interstitial  water:  water  con- 
tent, porosity,  permeability  were  addressed.  Two 
conclusions:  it  is  indespensable,  in  the  case  of  stud- 
ies of  the  distribution  of  meiofauna  in  tidal  water 
bodies,  to  specify  accurately  the  elevation  of  the 
sample  and  to  study  the  sediment  physical  proper- 
ties (beyond  the  usual  granulometry);  also,  as  con- 
cerns ecological  needs,  it  appears  that  the  amount 
of  interstitial  water  is  a"  fundamental  factor  in  the 
distribution  of  meiofauna  in  zones  which  undergo 
emersion.  (Airone-PTT) 
W88-O210O 


LOW  SALINITY  INDUCES  REVERSIBLE 
TISSUE  REGRESSION  EM  THE  ESTUARINE 
SPONGE  MICROCIONA  PROLIFERA  (ELLIS 
AND  SOLANDER), 

Connecticut  Coll.,  New  London.  Dept.  of  Zoolo- 
gy 

P. -A.  Knight,  and  P.  E.  Fell. 

Journal  of  Experimental  Marine  Biology  and  Ecol- 
ogy JEMBAM,  Vol.  107,  No.  3,  p  253-261,  April 
1987.  4  fig,  3  tab,  17  ref. 

Descriptors:  *Salt  tolerance,  *Salinity,  *Saline 
water,  *Estuaries,  'Animal  tissues,  'Sponges, 
•Tissue  regression,  Estuarine  environment,  Animal 
physiology,  Animal  growth. 

Explants  of  Microciona  prolifera  (Ellis  and  Solan- 
der)  maintained  in  laboratory  culture  at  either  2.0 
or  1.5%  salinity  retained  a  normal  tissue  organiza- 
tion. Explants  gradually  transferred  to  1.0%  under- 
went tissue  regression  during  which  flagellated 
chambers,  canals,  subdermal  spaces  and  oscula  dis- 
appeared. When  the  explants  were  gradually  re- 
turned to  2.0%,  these  structures  redeveloped.  Re- 
productive activity  in  the  explants  appeared  to  be 
normal  at  2.0%,  somewhat  slowed  at  1.5%,  and 
inhibited  at  1.0%.  (Author's  abstract) 
W88-02129 


UPTAKE  OF  KEPONE  BY  THE  ESTUARINE 
BIVALVE  RANGIA  CUNEATA,  DURING  THE 
DREDGING  OF  CONTAMINATED  SEDI- 
MENTS IN  THE  JAMES  RIVER,  VIRGINIA, 

Virginia  State  Water  Control  Board,  Richmond. 
For  primary  bibliographic  entry  see  Field  5B. 
W88-02339 


LOW  SALINITY  INDUCES  REVERSIBLE 
TISSUE  REGRESSION  IN  THE  ESTUARINE 
SPONGE  MICROCIONA  PROLIFERA  (ELLIS 
AND  SOLANDER), 

Connecticut  Coll.,  New  London.  Dept.  of  Zoolo- 
gy- 

P.-A.  Knight,  and  P.  E.  Fell. 

Journal  of  Experimental  Marine  Biology  and  Ecol- 
ogy JEMBAM,  Vol.  107,  No.  3,  p  253-261,  April 
1987.  4  fig,  3  tab,  17  ref. 

Descriptors:  'Salinity,  'Tissue  analysis,  'Salt  toler- 
ance, 'Sponges,  Reproduction,  Cultures,  Estuaries. 

Explants  of  Microciona  proligera  (Ellis  and  Solan- 
der)  maintained  in  laboratory  culture  at  either 
2.0%  or  1.5%  salinity  retained  a  normal  tissue 
organization.  Explants  gradually  transferred  to 
1.0%  underwent  tissue  regression  during  which 
flagellated  chambers,  canals,  subdermal  spaces  and 
oscula  disappeared.  When  the  explants  were  gradu- 
ally returned  to  2.0%,  these  structures  redevel- 
oped. Reproductive  activity  in  the  explants  ap- 
peared to  be  normal  at  2.0%,  somewhat  slowed  at 
1.5%,  and  inhibited  at  1.0%.  (Author's  abstract) 
W88-02368 


RELATIONSHIP  BETWEEN  LEAD  CONCEN- 
TRATIONS IN  SEAWATER  AND  IN  THE 
MUSSEL  MYTILUS  EDULIS:  A  WATER- 
QUALITY  CRITERION, 

Victoria     Coll.,     Clayton     (Australia).     Rusden 

Campus. 

For  primary  bibliographic  entry  see  Field  5B. 

W88-0237O 


INFLUENCE  OF  ENVIRONMENTAL  VARIA- 
BLES ON  THE  FISH  FAUNA  OF  THE  DEEPER 
WATERS  OF  A  LARGE  AUSTRALIAN  ESTU- 
ARY, 

Murdoch  Univ.  (Western  Australia).  School  of  En- 
vironmental and  Life  Science. 
N.  R.  Loneragan,  I.  C.  Potter,  R.  C.  J.  Lenanton, 
and  N.  Caputi. 

Marine  Biology  MBIOAJ,  Vol.  94,  No.  4,  p  631- 
641,  May  1987.  6  fig,  7  tab,  38  ref. 

Descriptors:  'Estuaries,  'Salinity,  'Species  compo- 
sition, 'Rivers,  'Fish  populations,  'Australia,  Re- 
gression analysis,  Biomass,  Temperature. 

Fish  were  collected  by  gill  nets  from  the  deeper 
waters  of  the  Entrance  Channel,  basins  and  rivers 
of  the  large  Peel-Harvey  estuarine  system  of  south- 
western Australia  in  the  wet  (June  to  November) 
and  dry  (December  to  May)  periods  between 
August  1979  and  July  1981.  Simple  regression  anal- 
ysis showed  that  the  number  of  species,  abundance 
and  biomass  of  fish  in  the  rivers  rose  with  increases 
in  the  salinity  and  temperature  of  both  the  surface 
and  bottom  of  the  water  column.  No  such  signifi- 
cant correlations  were  found  in  the  Entrance 
Channel  and  basins  (Peel  Inlet  and  Harvey  Estu- 
ary), where  salinity  changes  were  far  less  marked. 
The  number  of  species  at  sites  throughout  the 
estuary  was  inversely  correlated  with  distance 
from  the  estuary  mouth.  Multiple-regression  equa- 
tions showed  that,  compared  with  the  other  envi- 
ronmental variables  tested,  bottom  salinity  had  a 
greater  influence  on  the  number  of  species  and 
abundance  both  in  the  rivers  and  in  the  system  as  a 
whole.  These  results  indicate  that  salinity  has  a 
greater  effect  on  the  fauna  in  the  deeper  waters 
than  in  the  shallows.  The  larger  fish  which  charac- 
terise the  deeper  waters  may  thus  be  less  tolerant 
to  low  salinities  than  the  smaller  fish  typically 
found  in  the  shallows.  Both  classification  and  ordi- 
nation separated  the  faunal  composition  of  the 
rivers  from  those  of  the  Entrance  Channel  and 
basins.  The  fauna  of  the  two  narrow  and  deeper 
sites  in  the  rivers  separated  into  wet-  and  dry- 
period  components.  Differences  between  the 
faunal  composition  of  the  riverine  regions  and 
those  of  the  Entrance  Channel  and  basins  have 
been  related  to  the  much  more  variable  and  lower 
minimum  salinities  in  the  rivers.  Species  character- 
istic of  the  rivers  included  Amniataba  caudavitta- 
tus,  which  is  estuarine  sensu  stricto  in  south-west- 
ern Australia,  the  semi-anadromous  Nematalosa 
vlaminghi  and  the  highly  euryhaline  Mugil  cepha- 
lus.  The  indicator  species  for  the  Entrance  Channel 


and  basins  were  all   marine  species  (Cnidoglanis 
macrocephalus,        Hyporhamphus        melanochir, 
Gerres  subfasciatus  and  Pomatomus  saltator).  (Au- 
thor's abstract) 
W88-02371 


REPRODUCTIVE  BIOLOGY  AND  THE  PATH- 
OLOGICAL    CHANGES     OF     THE     PLAICE 
PLEURONECTES  PLATESSA  (L.)  AFTER  THE 
'AMOCO    CADIZ'    OIL    SPILL    ALONG   THE 
NORTH-WEST  COAST  OF  BRITTANY, 
Universite       de       Bretagne-Occidentale,       Brest 
(France).  Lab.  de  Biologie  Animale. 
For  primary  bibliographic  entry  see  Field  5C. 
W88-02372 


IMPACT  OF  A  GYRODINIUM  AUREOLUM 
BLOOM  ON  INSHORE  YOUNG  FISH  POPU- 
LATIONS, 

Marine  Biological  Association  of  the  United  King- 
dom, Plymouth  (England). 
G.  W.  Potts,  and  J.  M.  Edwards. 
Journal  of  the  Marine  Biological  Association  of  the 
United  Kingdom  JMBAAK,  Vol.  67,  No.  2,  p  293- 
297,  May  1987.  1  fig,  11  ref. 

Descriptors:  *Eutrophication,  'Coastal  waters, 
♦Dinoflagellates,  'Fish  pathology,  Larvae,  Sur- 
veys, Population  dynamics. 

During  August  1986  a  bloom  of  the  dinoflagellate, 
Gyrodinium  aureolum  occurred  at  a  survey  site  off 
Plymouth  Breakwater.  The  cell  concentration  of 
the  dinoflagellates  was  so  great  that  the  water 
appeared  a  greenish-brown  color.  Direct  under- 
water observations  showed  that  larval,  post-larval 
and  young  fish  were  affected  by  the  bloom,  and 
instead  of  being  widely  distributed  over  the  reefs 
and  into  the  water  column,  the  young  fish  were 
confined  to  within  50  cm  of  the  bottom.  Meter  net 
surveys  taken  over  the  bottom  during  the  summer 
period  showed  a  dramatic  reduction  in  the  num- 
bers of  larval  and  young  fish  stages  following  the 
bloom.  (Author's  abstract) 
W88-02373 


HYDROGRAPHY  AND  THE  DISTRIBUTION 
OF  PHYTOPLANKTON  IN  KILLARY  HAR- 
BOUR: A  FJORD  IN  WESTERN  IRELAND, 

Shellfish  Research  Lab.,  Carna  (Ireland). 

C.  M.  Roden,  P.  G.  Rodhouse,  M.  P.  Hensey,  T. 

McMahon,  and  T.  H.  Ryan. 

Journal  of  the  Marine  Biological  Association  of  the 

United  Kingdom  JMBAAK,  Vol.  67,  No.  2,  p  359- 

371,  May  1987.  10  fig,  1  tab,  18  ref.  National  Board 

of  Science  and  Technology  (Ireland)  Grant  HEIC 

1 1/79. 

Descriptors:  'Fjords,  'Phytoplankton,  'Salinity, 
'Estuaries,  'Harbors,  'Brackish  water,  'Halo- 
clines,  Chlorophyll,  Coastal  waters,  Growth,  Rain- 
fall. 

The  factors  influencing  the  growth  of  phytoplank- 
ton in  a  fjord,  Killary  Harbour,  are  described.  Two 
phytoplankton  habitats  are  distinguished,  a  sea- 
ward flowing  brackish  surface  layer  and  a  more 
saline  water  mass  in  the  outer  harbor.  The  brackish 
layer  is  characterized  by  colored,  low  salinity 
water,  bounded  by  a  very  sharp  halocline.  Cholor- 
phyll  concentrations  are  high  only  at  the  surface 
and  several  species  are  restricted  to  this  layer.  In 
the  outer  harbor,  salinities  exceed  3.0%,  the  water 
is  more  transparent  and  a  sharp  halocline  is  not 
found.  Phytoplankton  blooms  are  concentrated  at 
depth  (5-10  m)  and  mostly  consist  of  coastal  spe- 
cies. The  horizontal  extent  of  the  brackish  layer  is 
very  variable  and  is  influenced  by  rainfall.  The 
distribution  of  phytoplankton  reflects  this  variabili- 
ty. Primary  production  is  inversely  correlated  with 
the  size  of  the  brackish  layer.  (Author's  abstract) 
W88-02374 


MODELLING  OF  A  PLANKTONIC  ECOSYS- 
TEM IN  AN  ENCLOSED  WATER  COLUMN, 

Station  Zoologique,  Villefranche-sur-Mer 

(France). 

V.  Andersen,  P.  Nival,  and  R.  P.  Harris. 
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Journal  of  the  Marine  Biological  Association  of  the 
United  Kingdom  JMBAAK,  Vol.  67,  No.  2,  p  407- 
430,  May  1987.  8  fig,  9  tab,  64  ref.  NSF  Grant 
OCE-77-27906;  Electricite  de  France  Grant  62- 
646. 

Descriptors:  'Model  studies,  'Estuaries,  'Plank- 
ton, 'Ecosystems,  Herbivores,  Population  dynam- 
ics, Nutrients,  Diatoms. 

A  model  of  a  planktonic  ecosystem  in  an  enclosed 
water  column  is  described,  based  on  enclosure 
CEE  3  of  the  CEPEX  project,  carried  out  in 
Saanich  Inlet,  British  Columbia  during  the  summer 
of  1978.  This  type  of  study  of  an  isolated  body  of 
water,  rather  than  in  the  open  sea,  facilitates  a 
better  estimation  of  trophic  interactions.  An  initial 
model  in  which  the  phytoplankton  and  herbivores 
are  considered  as  single  compartments  is  described. 
It  is  shown  that  such  a  simple  model  does  not 
adequately  represent  the  development  of  the  plank- 
ton populations  within  the  enclosure.  It  is  neces- 
sary to  consider  separate  categories  of  phytoplank- 
ton, of  nutrients  and  of  herbivores.  Consequently 
the  second  model  described  includes  diatom  and 
flagellate  compartments,  as  well  as  dissolved  inor- 
ganic nitrogen  and  silicate,  and  copepods  and  ap- 
pendicularians.  This  final  model  reproduces  the 
general  evolution  of  the  variables  in  the  enclosure, 
but  suggests  that  a  further  subdivision  of  the 
system  is  necessary,  for  example  by  considering  the 
different  classes  of  flagellates.  (Author's  abstract) 
W88-02375 


BIOGENIC  HYDROGEN  SULFIDE  EMIS- 
SIONS FROM  SELECTED  FLORIDA  WET- 
LANDS, 

Virginia  Univ.,  Charlottesville.  Dept.  of  Environ- 
mental Sciences. 

For  primary  bibliographic  entry  see  Field  5B. 
W88-02463 


ORGANOCHLORINE  PESTICIDE  CONTENTS 
OF  TRIBUTARIES  INTO  BLANCA  BAY,  AR- 
GENTINA, 

Instituto    Argentino    de    Oceanografia,    Buenos 

Aires.  Lab.  de  Quimica  Marina. 

For  primary  bibliographic  entry  see  Field  5B. 

W88-02483 

3.  WATER  SUPPLY 
AUGMENTATION 
AND  CONSERVATION 

3A.  Saline  Water  Conversion 


STUDY  OF  SALINE  WATER  USE  AT  THE 
ETTWANDA  GENERATING  STATION, 

J.  K.  Laughlin. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA.  22161  as  PB87-187142, 
A05  in  paper  copy,  A01  in  microfiche.  Final 
Report,  March  16,  1987.  Task  3,  Basic  Agreement 
No.  4-AB-81-036O0. 

Descriptors:  'Water  treatment,  'Saline  water, 
'Water  reuse,  'Etiwanda  Generating  Station,  Sa- 
linity, Powerplants,  Ion  exchange,  Water  soften- 
ing, Costs,  Water  supply. 

Water  treatment  process  options  were  evaluated 
for  the  use  of  Palo  Verde  Irrigation  Outfall  Drain 
as  a  major  water  supply  for  a  hypothetical  coal- 
fired  powerplant  located  in  the  Mojave  Desert 
between  Blythe,  California,  and  Las  Vegas, 
Nevada.  The  study  was  done  in  conjunction  with  a 
field  test  of  ion  exchange  softening  technology 
conducted  at  the  Etiwanda  Generating  Station 
near  San  Bernardino,  California.  Data  from  the 
field  test  program  were  used  to  support  the  design 
and  cost  evaluations  of  ion  exchange  softening 
technology  in  the  study.  Sidestream  lime/soda 
softening  was  the  most  cost-effective  process 
option  for  treating  Palo  Verde  Irrigation  Outfall 
Drain  water  quality.  Ion  exchange  softening  tech- 
nology, using  cooling  tower  blowdown  for  regen- 
eration appears  to  be  technically  viable  based  on 
short-term  testing,  and  is  likely  to  be  competitive 


in  cost  for  waters  high  in  hardness,  high  in  sodium, 
and  low  in  silica.  (Author's  abstract) 
W88-01611 


METHOD  OF  REVERSE  OSMOSIS  EMPLOY- 
ING AN  IMPROVED  POROUS  GLASS  MEM- 
BRANE, 

National   Research   Development  Corp.,   London 

(England). 

P.  W.  McMillan,  and  R.  Maddison. 

U.S.  Patent  No.  4,473,476;  September  25,  1984,  3  p, 

2  ref.  Official  Gazette  of  the  United  States  Patent 

Office,  Vol   1046,  No  4,  p   1639,  September  25, 

1984. 

Descriptors:  'Patents,  'Reverse  osmosis,  'Mem- 
brane processes,  'Desalination,  'Porous  media, 
'Glass,  Saline  water,  Seawater,  Water  treatment, 
Silicates,  Porosity,  Titanium,  Chlorides,  Coatings, 
Hyperfiltration. 

Porous  glass  coated  with  a  metal  oxide  is  applied 
as  a  semi-permeable  membrane  for  reverse  osmosis 
desalination.  A  membrane  of  a  sodium-boron-alu- 
mino  silicate  glass  is  made  using  the  following 
steps:  treat  the  membrane  to  cause  phase  separa- 
tion; remove  one  of  the  phases  to  form  a  porous 
glass  membrane;  dry  the  glass  in  a  stream  of  nitro- 
gen; heat  the  porous  glass  membrane  prior  to  depo- 
sition of  a  volatile  metal  chloride;  volatilize  the 
metal  chloride  and  introduce  it  into  the  stream  of 
nitrogen  to  deposit  it  on  the  porous  glass  mem- 
brane; hydrolyze  the  metal  chloride  surface  layer 
to  produce  a  coating  of  metal  chloride;  and  rehy- 
drate  the  porous  glass  membrane  by  immersing  it 
in  water.  The  metal  chloride  is  titanium  chloride 
and  the  porous  glass  membrane  is  heated  to  at  least 
80  C  to  form  the  titanium  chloride  surface  layer. 
(Cremmins-AEPCO) 
W88-01786 


SCALE  INHIBITOR  FOR  REVERSE  OSMOSIS 
WATER  PURIFICATION  SYSTEM, 

Goodrich  (B.F.)  Co.,  Akron,  OH. 

A.  G.  Kapiloff,  and  R.  T.  Hatch. 

U.S.  Patent  No.  4,460,472;  July  17,  1984,  6  p,  2  fig, 

4  ref.  Official  Gazette  of  the  United  States  Patent 

Office,  Vol   1044,  No  3,  p   1216,  July   17,   1984. 

Descriptors:  'Patents,  'Reverse  osmosis,  'Mem- 
brane processes,  'Water  treatment,  'Scaling,  'In- 
hibition, Calcium,  Magnesium,  Iron,  Inhibitors, 
Acids,  Saline  water,  Brackish  water,  Desalination. 

Calcium,  magnesium,  iron  scale  are  inhibited  in 
reverse  osmosis  (RO)  water  purification  systems 
using  low  molecular  weight  polyacrylic  and  phytic 
acid  inhibitors.  When  low  molecular  weight  polya- 
crylic acid  is  used  alone,  calcium  and  magnesium 
scale  is  inhibited  to  a  point  where  removal  and 
cleaning  of  the  membrane  is  unnecessary  for  sever- 
al months.  Phytic  acid  is  at  least  as  efficient  as  low 
molecular  weight  polyacrylic  acid  in  inhibiting 
calcium  and  magnesium  scale  build  up  on  RO 
membranes.  Phytic  acid  is  also  effective  in  inhibit- 
ing iron  scale  on  RO  membranes  when  used  in 
actual  field  conditions  where  the  feedwater  is 
saline  or  brackish.  Low  molecular  weight  polya- 
crylic and  phytic  acid  combined  produce  a  syner- 
gistic effect  whereby  they  not  only  inhibit  the 
growth  of  calcium  and  magnesium  scale  but  also 
the  growth  of  iron  scale,  and  the  total  amount  of 
inhibitor  needed  to  achieve  the  desired  result  is 
decreased  by  an  amount  more  than  would  be  ex- 
pected from  the  additive  effect  of  the  two  ingredi- 
ents. (Cremmins-AEPCO) 
W88-01787 


REVERSE-OSMOSIS  PURIFIER  APPARATUS 
AND  METHOD, 

T.  V.  Tyler,  and  R.  B.  Sprague. 
U.S.  Patent  No.  4,391,712;  July  5,  1983,  7  p,  5  fig. 
Official  Gazette  of  the  United  States  Patent  Office, 
Vol  1032,  No  1,  p  253,  July  5,  1983. 

Descriptors:  'Patents,  'Reverse  osmosis,  'Water 
treatment,  'Membrane  processes,  'Domestic 
water,  'Desalination,  Water  storage,  Pollution  pre- 
vention, Filtration,  Closed  systems,  Salts. 


A  reverse  osmosis  (RO)  water  purification  system 
for  domestic  use  saves  water  and  prevents  reduc- 
tions in  purity  owing  to  osmosis  during  shutdown. 
After  water  is  drawn  from  a  pure  water  storage 
element  following  a  period  of  shutdown  of  the 
system,  water  from  the  pure  water  side  of  the  RO 
unit  is  not  conducted  to  the  element.  Shutdown  of 
the  system  occurs  when  there  is  enough  water  in 
the  pure  water  storage  tank  to  fill  it.  Valve  and 
accumulator  components  receive  and  store,  under 
pressure,  the  first  quantity  of  water  discharged 
from  the  RO  unit  after  shutdown.  When  the 
system  shuts  down  a  second  time,  the  stored  water 
is  discharged  automatically  to  a  drain.  The  system 
is  closed  continuously,  which  prevents  contamina- 
tion of  the  water  passing  to  the  storage  tank. 
(Cremmins-AEPCO) 
W88-01788 


DISCHARGE  OF  GASES  FROM  SUBMARINE 
DESALINATION  PLANTS, 

Mannesmann  AG.,  Duesseldorf  (Germany,  F.R.). 

B.  Drude,  T.  Peters,  and  E.  Klapp. 

U.S.  Patent  No.  4,414,114;  November  8,  1983,  5  p, 

3  fig,  1  ref.  Official  Gazette  of  the  United  States 

Patent  Office,  Vol  1036,  No  2,  p  605,  November  8, 

1983. 

Descriptors:  'Waste  disposal,  'Patents,  'Desalina- 
tion, 'Water  treatment,  'Reverse  osmosis,  'Sub- 
marines, Seawater,  Reclaimed  water,  Pressuriza- 
tion,  Membrane  processes,  Desalination  plants. 

Gases  developed  as  undesired  by-products  in  sub- 
marine desalination  plants  are  discharged  into  the 
surrounding  seawater.  The  undesired  gases  are  fed 
from  a  desalination  vessel  into  a  second  vessel 
using  pressurized  freshwater  produced  to  pressur- 
ize the  gases  in  the  second  vessel.  The  pressurized 
gases  are  then  discharged  into  the  surrounding  sea, 
while  the  freshwater  is  reclaimed.  For  the  gas 
pressurization,  excess  pressure  over  the  hydrostatic 
pressure  of  the  surrounding  sea  is  developed.  The 
system  can  be  applied  in  other  environments  pro- 
vided a  relatively  high  pressure  liquid  is  available 
to  pressurize  the  gases  discharged  from  a  location 
in  which  their  presence  is  undesirable.  (Cremmins- 
AEPCO) 
W88-01789 


MULTI-CYLINDER  REVERSE  OSMOSIS  AP- 
PARATUS AND  METHOD, 

B.  G.  Keefer. 

U.S.  Patent  No.  4,434,056;  February  28,  1984,  16  p, 

5  fig.  Official  Gazette  of  the  United  States  Patent 

Office,  Vol  1039,  No  4,  p  1590-1591,  February  28, 

1984. 

Descriptors:  'Patents,  'Reverse  osmosis,  'Desali- 
nation, 'Water  treatment,  'Membrane  processes, 
'Ultrafiltration,  'Pumps,  Separation  techniques, 
Salts,  Seawater,  Saline  water,  Conduits,  Pumping. 

A  reciprocating  feed  pump  for  water  desalination 
and  purification  by  multi-cylinder  reverse  osmosis 
separates  a  feed  fluid  into  permeate  and  concentra- 
tion fluid  fractions,  which  are  permeated  and  re- 
jected by  selective  membranes.  The  pump  contains 
at  least  three  feed  cylinders.  Each  cylinder  con- 
tains a  displacer  that  is  made  reciprocable  within 
the  respective  cylinder  using  a  displacer  rod.  The 
displacer  divides  each  cylinder  into  expansion  and 
pumping  chambers  having  relative  displacements 
which  approximately  determine  recovery  approxi- 
mately determine  recovery  ratios  of  permeate  fluid 
fractions  to  total  feed  fluid  flow.  Each  pumping 
chamber  communicates  with  a  valved  inlet  conduit 
to  admit  feed  fluid  and  with  a  valved  outfeed 
conduit  to  conduct  feed  fluid  to  the  membranes. 
Each  cylinder  also  has  a  corresponding  expansion 
chamber  valve  to  control  flow  relative  to  the  cor- 
responding expansion  chamber.  The  valve  control- 
ling the  expansion  chamber  of  each  cylinder  has  a 
closed  intermediate  position  which  provides  a 
dwell  period.  (Cremmins-AEPCO) 
W88-01790 
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REVERSE  OSMOSIS  APPARATUS  AND 
METHOD  INCORPORATING  EXTERNAL 
FLUID  EXCHANGE, 

Seagold  Industries  Corp.,  Burnaby  (British  Colum- 
bia). 

B.  G.  Reefer. 

U.S.  Patent  No.  4,432,876;  February  21,  1984,  12  p, 
5  fig.  Official  Gazette  of  the  United  States  Patent 
Office,  Vol  1039,  No  3,  p  1184,  February  21,  1984. 

Descriptors:  'Patents,  *Reverse  osmosis,  •Mem- 
brane processes,  'Ultrafiltration,  'Pumps,  'Desali- 
nation, 'Water  treatment,  Separation  techniques, 
Pumping,  Conduits,  Seawater,  Salts,  Feedwater 
treatment,  Saline  water. 

A  pumping  apparatus  for  water  desalination  and 
purification  by  reverse  osmosis  separates  a  feed 
fluid  into  permeate  and  concentrate  fluid  fractions, 
which  are  permeated  and  rejected  by  selected 
membranes.  The  pumping  apparatus  includes  a  re- 
ciprocating feed  pump;  conduit,  valve,  and  dwell 
systems;  and  a  system  to  reduce  fluctuations  in 
pressure  and  fluid  flow  across  the  membranes.  The 
dwell  system  is  disposed  externally  of  the  feed 
pump  to  permit  the  use  of  a  simpler  rigid  piston 
and  relatively  easy  servicing  of  the  system.  The 
external  dwell  system  also  can  be  used  either  for 
simple  exchange  of  volume  between  pumping  and 
expansion  chambers  or  can  provide  actual  fluid 
intermixing  between  the  pumping  and  expansion 
chambers.  (Cremmins-AEPCO) 
W88-01791 


REVERSE  OSMOSIS  METHOD  AND  APPARA- 
TUS, 

B.  G.  Reefer. 

U.S.  Patent  No.  Re.  32,144,  May  13,  1986,  17  p,  9 
fig.  Official  Gazette  of  the  United  States  Patent 
Office,   Vol   1066,   No  2,  p  532,   May    13,    1986. 

Descriptors:  'Patents,  'Ultrafiltration,  'Reverse 
osmosis,  'Water  treatment,  'Desalination,  Flow 
control,  Pumping,  Permeability,  Separation  tech- 
niques, Membrane  processes. 

Reverse  osmosis  and  ultrafiltration  fluid  separation 
processes  desalinate  and  purify  water.  A  membrane 
separation  apparatus  separates  the  feed  fluid  into 
permeate  and  concentrate  fluid  fractions,  which 
are  permeated  or  rejected  by  semipermeable  mem- 
branes. The  separation  apparatus  consists  of  a  re- 
ciprocating pump;  inlet,  outfeed,  and  return  con- 
duits; a  system  for  communicating  with  the  mem- 
brane to  provide  uniform  pressure  and  feed  flow 
across  the  membranes;  first  and  second  valves  for 
directing  fluid  to  and  from  the  membranes;  and  a 
dwell  system  to  ensure  timely  valve  actuation.  The 
reciprocating  pump  contains  a  cylinder  and  mova- 
ble piston,  which  divides  the  cylinder  into  a  pump- 
ing chamber  in  which  feed  fluid  is  pressurized  and 
an  expansion  chamber  in  which  the  concentrate 
fluid  is  depressurized.  The  piston  also  separates  the 
pumping  and  expansion  chambers  and  cooperates 
with  the  piston  rod  extending  through  the  expan- 
sion chamber.  (Cremmins-AEPCO) 
W88-01792 


METHOD     OF     PRODUCING     ULTRAPURE, 
PYROGEN-FREE  WATER, 

For  primary  bibliographic  entry  see  Field  5F. 
W88-01794 


PROCESS  AND  APPARATUS  FOR  RECOVER- 
ING USABLE  WATER  AND  OTHER  MATERI- 
ALS FROM  OD1  FDZLD  MUD/WASTE  PITS, 

Romec    Environmental    Research    and    Develop- 
ment, Inc.,  College  Station,  TX. 
For   primary  bibliographic   entry   see   Field   5D. 
W88-01795 


DISTILLATION  SYSTEM  AND  PROCESS, 

Vaponics,  Inc.,  Plymouth,  MA. 

V.  C.  Smith. 

U.S.  Patent  No.  4,344,826  August  17,  1982.  5  p,  2 

fig.  Official  Gazette  of  the  United  States  Patent 

Office,  Vol  1021,  No  3,  p  958-959,  August  17,  1982. 

Descriptors:  'Desalination,  'Desalination  appara- 
tus, 'Patents,  'Reverse  osmosis,  'Vapor  compres- 


sion distillation,  'Water  treatment,  'Distilled 
water,  'Membrane  processes,  Heating,  Feedwater 
treatment,  Raw  water. 

Distillation  using  the  membrane  surface  bypass 
method  and  reduced  feed  water  increases  reverse 
osmosis  (RO)  wastewater  efficiency  and  provides  a 
system  for  heating  the  RO  unit.  The  waste  output 
of  the  RO  unit  is  conveyed  to  the  condenser  cool- 
ing coil  of  the  still,  where  it  is  used  rather  than 
wasted.  A  portion  of  the  coil  output  is  recirculated 
to  the  RO  unit  inlet,  where  a  temperature  mixing 
valve  with  inlets  fed  by  feed  water  and  condenser 
output  water  mixes  the  two  in  response  to  a  tem- 
perature control.  Water  from  the  mixing  valve,  at  a 
temperature  suitable  for  optimum  use  of  the  RO 
unit,  is  then  fed  to  the  RO  unit.  (Cremmins- 
AEPCO) 
W88-01796 


METHOD  OF  PRETREATING  RAW  WATER 
FOR  REVERSE  OSMOSIS  UNITS, 

Steinmueller  (L.  und  C.)  G.m.b.H.,  Gummersbach 

(Germany,  F.R.). 

K.  M.  Pohl,  and  G.  Winkler. 

U.S.  Patent  No.  4,261,833,  April  14,  1981  4  p,  1  fig. 

Official  Gazette  of  the  United  States  Patent  Office, 

Vol  1005,  No  2,  p  703,  April  14,  1981. 

Descriptors:  'Patents,  'Reverse  osmosis,  'Sea- 
water,  'Water  treatment,  'Desalination,  'Pretreat- 
ment  of  water,  Separation  techniques,  Acids,  Salts, 
Centrifugation,  Raw  water. 

Raw  water,  such  as  seawater,  is  prepurified  for 
supply  to  reverse  osmosis  units.  An  aqueous  solu- 
tion of  acid  salt  and  acid  with  the  same  anions  is 
mixed  with  the  raw  water  to  obtain  the  most 
advantageous  pH  value  for  the  reverse  osmosis. 
The  acid  salt  is  converted  into  the  corresponding 
hydroxide.  After  possible  addition  of  flocking  or 
flaking  additives,  the  resulting  strongly  concentrat- 
ed hydroxide  flakes  are  separated  out  by  means  of 
a  plate  or  disc  centrifuge,  and  are  brought  back 
into  solution  again  as  a  salt  together  with  fresh 
metallic  salt.  After  mechanical  purification  in  a 
second  plate  or  disc  centrifuge,  the  flakes  are  re- 
supplied  to  the  raw  water.  The  pretreated  raw 
water  exists  under  pressure  from  the  separator 
through  which  it  flows  and,  alternatively,  a  chemi- 
cal reducing  agent  may  be  added  to  the  departing 
water  flow.  (Cremmins-AEPCO) 
W88-01797 


WATER  PURIFICATION  PROCESS  AND 
SYSTEM, 

Allied  Water  Corp.,  San  Francisco,  CA. 

J.  P.  Pelmulder. 

U.S.  Patent  No.  4,243,523;  January  6,  1981.  9  p,  7 

fig.  Official  Gazette  of  the  United  States  Patent 

Office,  Vol   1002,  No  1,  p  261,  January  6,   1981. 

Descriptors:  'Patents,  'Desalination,  'Water  treat- 
ment, 'reverse  osmosis,  'Seawater,  'Saline  water, 
Membrane  processes,  Drinking  water,  Water 
supply,  Flow  velocity,  Brines,  Potable  water, 
Water  treatment. 

A  reverse  osmosis  seawater  desalination  system  for 
small-scale  use  in  households  or  on  small  boats  has 
low  power  or  energy  requirements,  achieves  the 
required  minimum  flow  velocity  using  membrane 
elements  with  a  large  ratio  of  brine  flow  to  product 
flow,  and  provides  a  minimum  water  supply  under 
drought  or  changed  local  conditions.  A  membrane 
element  with  an  inlet  and  an  outlet  and  having  a 
flow  cross-section  with  a  width  to  height  ratio  of 
greater  than  fifty  is  used.  A  feed  flow  is  established 
at  a  pressure  in  excess  of  the  osmotic  pressure  to 
one  side  of  the  membrane  element  and  at  a  rate  less 
than  sufficient  to  maintain  the  design  minimum 
flow  velocity  in  the  flow  cross-section  of  the  mem- 
brane. A  portion  of  the  concentrate  is  recirculated 
from  the  outlet  to  the  inlet  of  the  membrane  ele- 
ment at  a  pressure  in  excess  of  the  osmotic  pressure 
and  the  feed  flow  pressure  at  a  rate  sufficient  to 
cause  the  flow  velocity  at  the  surface  of  the  mem- 
brane to  exceed  the  design  minimum  flow  velocity. 
The  concentrate  is  recirculated  at  a  rate  less  than 
the  design  minimum  flow  velocity  in  the  flow 
cross-section    of   the    membrane.    The    permeate 


product  passing  through  the  membrane  is  recov- 
ered while  maintaining  the  feed  flow  at  a  rate 
sufficient  to  maintain  salinity  in  the  permeate  prod- 
uct at  or  below  a  maximum  acceptable  level.  Con- 
centrate is  continuously  discharged  at  a  rate  sub- 
stantially equal  to  the  difference  between  the  feed 
flow  rate  and  the  recovery  permeate  product  rate. 
(Cremmins-AEPCO) 
W88-01798 


REVERSE  OSMOSIS  DESALINIZATION  UTI- 
LIZING PLURAL  FLOW  WORK  EXCHANGE 
VESSELS, 

Steinmueller  (L.  und  C.)  G.m.b.H.,  Gummersbach 

(Germany,  F.R.). 

K.  M.  Pohl. 

U.S.  Patent  No.  4,354,939;  October  19,  1982.  16  p, 

12  fig,  1  ref.  Official  Gazette  of  the  United  States 

Patent  Office,  Vol  1023,  No  3,  p  944,  October  19, 

1982. 

Descriptors:  'Patents,  'Desalination,  'Reverse  os- 
mosis, 'Membrane  processes,  'Saline  water, 
'Water  treatment,  Brackish  water,  Seawater,  In- 
dustrial water,  Drinking  water,  Salts,  Separation 
techniques. 

A  salt  containing  solution  is  separated  into  a  salt- 
poor  permeate  and  a  salt-rich  concentrate  using 
reverse  osmosis  (RO)  desalination.  Sea  water 
having  a  salt  content  of  38,000  ppm  at  an  initial 
pressure  (P  sub  O)  is  separated  into  a  low  salt 
permeate  having  a  salt  content  of  500  ppm  at 
pressure  (P  sub  O)  by  pressuring  the  solution  to 
high  pressure  (P  sub  1)  in  an  input  line  upstream  of 
a  RO  permeable  membrane.  The  efficiency  of  the 
process  is  increased  by  utilizing  first  and  second 
displacement  vessels  having  rigid  internal  surfaces 
divided  by  a  flexible  wall  into  a  first  chamber 
connected  to  the  RO  vessel  and  a  second  chamber 
connected  to  the  input  line  of  the  vessel.  Energy 
can  be  conserved  by  using  conventional  pumps 
without  depressurizing  devices  for  the  concentrate. 
(Cremmins-AEPCO) 
W88-01799 


MEMBRANE  PROCESSES  IN  ENVIRONMEN- 
TAL PROTECTION  (MEMBRANVERFAHREN 
IN  DER  UMWELTTECHNIK), 

Technische  Hochschule  Aachen  (Germany,  F.R.). 

Inst,  fuer  Verfahrenstechnik. 

For   primary   bibliographic   entry   see   Field   5D. 

W88-02102 


WATER    CONSERVATION     AND    MANAGE- 
MENT IN  BARROW,  ALASKA, 

Northern  Testing  Lab.,  Inc.,  Fairbanks,  AK. 

For   primary   bibliographic   entry   see   Field   3D. 

W88-02312 


RATIONAL  BASES  FOR  DESIGNING 
VAPOUR  COMPRESSION  WATER  DESALI- 
NATION SYSTEMS, 

King   Abdulaziz   Univ.,    Jeddah   (Saudi   Arabia). 

Dept.  of  Mechanical  Engineering. 

M.  M.  Elsayed. 

Desalination  DSLNAH,  Vol.  58,  No.  3,  p  213-225, 

May  1986.  9  fig,  2  tab,  6  ref,  append. 

Descriptors:  'Water  treatment,  'Desalination  sys- 
tems, 'Design  standards,  'Model  studies,  Perform- 
ance evaluation,  Brines,  Evaporation,  Costs,  Vapor 
compression  desalination. 

A  rational  basis  for  the  design  of  a  vapor  compres- 
sion desalination  (VCD)  system  is  given.  This  is 
carried  out  through  defining  five  design  param- 
eters on  which  the  performance  of  the  VCD 
system  depends.  These  five  parameters  are  the  feed 
to  distillate  ratio  (F/D),  the  effectiveness  of  the 
brine  feed  heater  (k  sub  B),  the  feed  temperature  to 
the  VCD  system  (T  sub  1),  the  evaporator  temper- 
ature (T  sub  E),  and  the  temperature  difference 
(Delta  T)  between  heating  steam  and  boiling  brine 
in  the  evaporator.  The  performance  of  the  various 
components  of  the  system  is  then  mathematically 
modeled  in  terms  of  these  design  parameters. 
Quantitatively,  the  effects  of  varying  each  design 
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Group  3A — Saline  Water  Conversion 

parameter  on  the  variation  of  the  fixed  and  operat- 
ing costs  are  considered.  The  fixed  cost  includes 
the  cost  of  the  evaporator,  double  stream  heat 
exchanger,  and  the  compressor.  The  operating  cost 
includes  the  cost  of  the  auxiliary  heat  supplied  to 
the  evaporator  and  the  cost  of  the  compression 
work.  (Author's  abstract) 
W88-02428 


PRETREATMENT  OF  SEAWATER  BY  FLOC- 
CULATION  AND  SETTLING  FOR  PARTICU- 
LATES REMOVAL, 

Hebrew  Univ.  Jerusalem  (Israel).  Graduate  School 

of  Applie  Science  and  Technology. 

A.  Adin,  and  C.  KJein-Banay. 

Desalination  DSLNAH,  Vol.  58,  No.  3,  p  227-241, 

May  1986.  8  fig,  1  tab,  18ref. 

Descriptors:  'Particulate  matter,  *Pretreatment  of 
water,  'Water  treatment,  'Flocculation,  ♦Mem- 
brane processes,  *Seawater,  Salinity,  Turbidity, 
Clays,  Algae,  Alum. 

Seawater  flocculation  was  studied  in  this  investiga- 
tion as  an  aid  in  preventing  fouling  of  reverse 
osmosis  (RO)  membranes  by  particulates.  The  be- 
havior of  clays  in  seawater  and  their  possible  use  in 
the  pretreatment  process  was  also  investigated. 
Mediterranean  seawater  samples  were  found  to 
have  a  salinity  of  about  3.6%,  pH  of  7.9-8.2  and 
turbidity  of  1.0-17.5  NTU  (Nephelometric  Turbidi- 
ty Units).  After  1-3  h  of  quiescent  settling,  30-50% 
of  the  turbidity  remained  and  then  stabilized,  point- 
ing to  a  possible  advantage  of  lagooning  prior  to 
further  treatment.  Tests  carried  out  with  artificial 
seawater,  as  well  as  natural  seawater,  were  carried 
out  to  study  particle  removal  in  general,  and  algae 
and  clay  in  particular.  Different  conventional  and 
polyelectrolytic  flocculants  were  used  in  the  ex- 
periments. The  best  clarification  was  found  using 
alum  and  an  anionic  polymer  in  combination,  re- 
sulting in  20-100  particles  per  ml  and  a  turbidity  of 
less  than  1  NTU.  It  was  also  found  that  particle 
size  distribution  measurements  may  provide  a 
better  picture  of  the  quality  and  mechanism  of 
treatment.  (Author's  abstract) 
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An  analysis  of  a  combined  reverse  osmosis  (RO) 
and  a  mechanical  vapor  compression  (VC)  desali- 
nation system  suitable  for  remote  areas  or  small 
communities  is  presented.  This  system  consists  of 
an  RO  unit  with  a  recovery  ratio  of  25%  and  is 
driven  by  a  diesel  engine  which  is  also  coupled  to 
the  VC,  and  has  a  total  output  of  705  sq  m/d. 
Vapor  discharged  from  the  VC  is  superheated 
using  a  portion  of  the  waste  heat  from  the  exhaust 
of  the  diesel  engine.  The  degree  of  superheating  is 
converted,  in  a  desuperheater,  into  a  12%  mass 
increase  of  saturated  vapor  at  112  C.  This  intro- 
duced to  a  3-effect  VTE  unit  with  the  third  effect 
working  at  atmospheric  pressure  and  is  connected 
to  the  suction  side  of  the  VC.  Eleven  flashing 
chambers  are  used  for  feed  heating  with  a  bottom 
temperature  of  56  C.  The  pretreated  RO  brine,  at 
high  pressure,  is  used  to  cool  the  diesel  engine. 
Then  it  is  heated  further,  using  both  distillate  and 
blowdown  effluent  from  the  bottom  stage  of  the 
VTE  feed  heaters.  Thermodynamic  analysis  of  the 
combined  system  showed  that  about  46%  more 
fresh  water  is  produced  than  that  for  the  RO  alone 
at  the  expense  of  29%  extra  diesel  power.  Pumping 
power  required  to  circulate  the  flow  in  various 
parts  of  the  system  is  saved,  and  the  whole  system 
can  be  designed  as  a  mobile  one,  contributing  to  its 
advantages.  (Author's  abstract) 
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Thermodynamic  analyses  and  case  studies  were 
carried  out  on  hybridized  systems  designed  to  im- 
prove single  purpose  desalination  (SPD)  plants. 
The  first  system  considered  is  a  conventional  SPD 
connected  to  a  steam  generator  by  a  pressure  re- 
ducing valve  (PRV).  In  the  second  system,  this  is 
replaced  by  a  mechanical  vapor  compression 
MVC/MED  unit,  and  in  the  third  system  by  a 
thermovapor  compression  TVC/MED  unit.  In  the 
fourth  system,  a  reverse  osmosis  (RO)  unit  re- 
placed the  PRV,  thus  using  the  supplied  steam  to 
produce  more  fresh  water.  Results  of  the  analysis 
emphasize  the  extra  water  produced  and  the  over- 
all performance  ratio  increase  of  the  plant.  The 
included  case  study  showed  that  the  plant  perform- 
ance of  the  SPD  was  significantly  improved  by 
using  any  of  the  above  systems.  The  extra  water 
produced  amounted  to  96,  84  and  46%  of  the  initial 
plant  production  in  the  second,  third  and  fourth 
system  respectively.  (Author's  abstract) 
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Seawater  desalination  by  evaporation  or  reverse 
osmosis  processes  is  of  rather  great  importance  for 
potable  water  supply  in  countries  without  suffi- 
cient natural  water  sources.  The  distillate  pro- 
duced by  evaporation  as  well  as  the  permeate 
produced  by  reverse  osmosis  have  to  be  treated  to 
achieve  satisfactory  properties  with  respect  to  cor- 
rosiveness  and  health  aspects.  The  paper  discusses 
the  composition  and  properties  of  distillate  and 
permeates  and  the  different  remineralization  and 
potabilization  processes  to  make  potable  water  and 
to  avoid  corrosion  in  the  potable  water  system. 
(Author's  abstract) 
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Whereas  it  is  recognized  that  desalination  is  not 
economically  justifiable  in  many  water  supply  situ- 
ations, this  paper  describes  how  by  careful  re- 
planning  of  the  water  distribution  system  in  a  gold 
mine,  the  installation  of  a  desalination  plant  under- 
ground can  be  shown  to  be  economic  despite 
cheaper  fresh  water  being  available  on  the  surface. 
The  advantage  is  largely  in  the  reduction  in  pump- 
ing costs  of  return  water  together  with  the  cost  of 
the  fresh  water.  The  optimum  distribution  pattern 
to  meet  quality  requirements  can  be  selected  using 
a  computer  program  developed  for  this  purpose. 


The  program  receives  data  on  minimum  flow  re- 
quirements and  quality  constraints  and  adjusts 
flows  around  closed  loops  in  a  way  which  meets 
operating  requirements  whilst  minimizing  total  dis- 
tribution costs.  (Author's  abstract) 
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A  scaled-up  fluidized  bed  permitted  the  accurate  of 
determination  of  impact  parameters,  due  to  the 
relative  improvement  of  the  impact  measuring 
system.  The  mean  perpendicular  kinetic  energy  per 
impact  and  the  mean  impact  frequency  per  unit 
area,  calculated  by  the  equations  derived  by 
Bordet  et  al.,  did  not  agree  with  the  experimentally 
determined  values  in  the  scaled-up  fluidized  bed. 
When  these  equations  were  used  to  calculate  the 
same  parameters  for  the  original  fluidized  bed  as 
applied  in  an  MSF/FBE,  again  considerable  devi- 
ations were  found  with  the  scaled-down  experi- 
mental values.  The  Maxwell-Boltzmann  velocity 
distribution  calculated  for  the  fluidized  bed  system 
appeared  not  to  be  valid  when  the  values  of  com- 
paratively low  velocity  impacts  were  included. 
The  mean  perpendicular  velocity  at  impact  was 
about  a  factor  10  lower  than  the  superficial  fluid 
velocity  at  a  porosity  of  0.8.  The  porosity  of  the 
fluidized  bed  measured  as  a  function  of  the  superfi- 
cial fluid  velocity  appeared  to  be  in  good  agree- 
ment with  the  equation  derived  by  Richardson  and 
Zaki.  (Author's  abstract) 
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The  effect  of  cell  thickness  and  flow  velocity  on 
product  water  cost  was  investigated  in  order  to 
obtain  data  for  optimizing  electrodialysis  mem- 
brane stacks  in  water  desalination.  The  calculations 
were  carried  out  by  means  of  a  computer  program; 
the  experimental  data  were  obtained  from  the  de- 
termination of  limiting  current  densities.  The  re- 
sults indicate  that  a  reduction  of  cell  thickness  to 
approximately  0.2  mm  with  a  corresponding  flow 
velocity  of  0.13-0.17  m/s  yields  a  cost  minimum. 
However,  this  minimum  cannot  be  identified  exact- 
ly. Moreover  it  would  be  difficult  to  manufacture 
adequate  sealing  frames  and  to  obtain  a  homogene- 
ous flow  distribution  in  such  cells  simultaneously. 
For  industrial  membrane  stacks  applied  to  water 
desalination,  a  cell  thickness  of  0.4-0.6  mm  and  a 
flow  velocity  of  about  0.1  m/s  seem  to  be  the 
economically  most  reasonable  design  criteria.  (Au- 
thor's abstract) 
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In  the  past  two  decades  desalting  technology  has 
been  selectively  used  to  solve  water  shortage  and 
water  quality  problems  in  the  more  arid  regions  of 
Israel.  The  multi-year  experience  gained  in  design, 
construction  and  operation  with  a  variety  of  tech- 
nologies for  desalting  of  various  brackish  and  sea- 
water  feeds  will  be  of  great  value  in  coping  with 
the  severe  problems  of  water  shortage  and  water 
quality  in  Israel.  The  multi-year  research  and  de- 
velopment program  prepared  by  Mekorot  Water 
Co.,  aimed  to  add  50  million  cu  m  per  year  of 
desalted  water  at  six  sites  in  Israel  using  advanced 
reverse  osmosis  technology,  will  also  contribute  to 
further  improving  the  economics  of  desalting 
saline  water.  (Author's  abstract) 
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Most  of  the  hitherto  reported  applications  of  low 
pressure  reverse  osmosis  membranes  have  been 
concerned  with  pilot  scale  or  small  size  test  situa- 
tions involving  feed  waters  with  relatively  low 
levels  of  dissolved  solids  (less  than  2000  mg/L), 
with  resulting  net  driving  pressures  of  14-15  bar 
(ca.  200  psi)  or  more.  This  paper  describes  the 
results  obtained  for  thousands  of  hours  of  still 
continuing  operation,  of  a  much  larger  plant  cur- 
rently producing  at  least  3000  cu  m/d  (ca.  0.8 
MGD)  of  product.  The  feed  in  this  case  has  a 
dissolved  solids  content  of  6,000-6,500  mg/L  at 
65%  recovery  at  a  feed  .pressure  of  less  than  14  bar 
(ca.  195  psi)  with  a  system  net  driving  pressure  of 
no  more  than  7  bar  (95-100  psi).  Even  though  the 
feed  has  a  significant  consumption,  using  existing 
pumps,  piping,  and  circuitry  is  only  slightly  more 
than  1  kWh/cu  m  of  product  (less  than  4  kWh/ 
kgal).  Plant  performance  has  been  and  continues  to 
be  level  with  respect  to  all  parameters  including 
intrinsic  productivity,  salt  passage,  differential 
pressures,  etc.  It  is  being  monitored,  analyzed,  and 
evaluated  using  specially  developed  computer  soft- 
ware. On  the  basis  of  the  excellent  stable  results 
achieved  to  date  with  these  newly  commercial 
membranes  and  elements  on  a  large  scale,  a 
number  of  further  performance  and  cost  improve- 
ments are  being  considered  for  early  implementa- 
tion. (Author's  abstract) 
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The  kinetics  of  mixed  precipitates  have  been  stud- 
ied using  an  evaporative  cycling-up  technique.  In 
mixed  precipitates  with  one  common  scale-forming 
ion,  the  effects  of  one  mineral  precipitation  on  the 
supersaturation,  nucleation,  and  crystal  growth  of 
other  subsequent  precipitates  have  been  discussed. 
The  data  indicate  that  in  evaporative  systems,  pre- 
cipitation of  sparingly  soluble  minerals  is  not  solely 
controlled  by  supersaturation,  but  also  by  the  time 
involved  in  attaining  the  critical  supersaturation. 
Thermodynamic  equilibria  should  be  used  with 
caution  for  predicting  a  chemical  treatment  of  sys- 


tems  encountering    mixed    scales.    (Author's    ab- 
stract) 
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Precipitation  fouling  on  reverse  osmosis  mem- 
branes was  analyzed  by  the  boundary  layer  inte- 
gral method  for  laminar  flow  in  a  parallel  plate 
passage.  Flux  decline  and  concentration  polariza- 
tion levels  are  governed  by  a  complex  coupling 
between  precipitation  kinetics,  mass  transfer,  and 
the  deposit  structure.  Precipitation  at  the  mem- 
brane relieves  the  concentration  polarization  of  the 
precipitating  salt.  Concentration  polarization  is 
also  relieved  by  the  flux  decline  accompanying  the 
increased  hydraulic  resistance  of  the  growing  de- 
posit. As  precipitation  rate  increases  with  growing 
concentration  polarization,  the  wall  concentration 
reaches  an  asymptotic  level  at  which  salt  convec- 
tion into  the  boundary  layer  is  balanced  by  the  rate 
of  precipitation.  In  the  usual  case  where  an  inert 
salt  is  also  present,  the  concentration  polarization 
of  the  precipitating  salt  may  pass  through  a  maxi- 
mum. Permeate  flux  is  reduced  by  the  increasing 
osmotic  pressure  of  the  inert  salt,  thereby  reducing 
the  concentration  polarization  of  the  precipitating 
salt.  The  analysis  stresses  the  importance  of  distin- 
guishing between  those  effects  mainly  attributable 
to  precipitation  kinetics  and  those  which  are  pri- 
marily a  function  of  the  deposit  structure.  Flux 
decline  data  alone  are  inadequate  to  elucidate  ki- 
netic aspects  of  precipitation  fouling  phenomena. 
(Author's  abstract) 
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A  reverse  osmosis  (RO)  seawater  desalination 
demonstration  plant  (3000  cu  m/d  with  three  lines) 
is  being  operated  by  Kuwait  to  investigate  the 
suitability  and  optimum  operating  conditions  for 
polyamide  hollow  fiber  compact  modules,  flat- 
plate  modules,  and  spiral-wound  modules.  The 
plant  described  herein  has  hollow  fiber  modules 
with  one  high  pressure  stage  of  56-63  bar  operating 
pressure  and  salt  passage  of  about  1.5%,  and  a 
second  desalination  stage  with  an  operating  pres- 
sure of  28  bar.  Drinking  water  is  made  up  as  a 
mixed  permeate  from  the  two  stages.  During  the 
first  year,  the  RO  units  operated  perfectly,  and 
results  obtained  exceeded  the  design  values.  (Au- 
thor's abstract) 
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Cellulose  acetate  (CA)  and  polyamide  (PA)  mem- 
branes were  subjected  to  accelerated  degradation 
for  up  to  24  h  to  determine  the  effects  of  curing 
temperature  and  degradation  time  on  transmem- 
brane flux  and  on  the  rejection  by  the  membranes 
of  salts  (NaCl  and  CaC12),  hexose  sugars  and  poly- 
saccharides. Commercial  PA  membranes,  and  one 
set  of  CA  membranes  made  in  the  laboratory  lost 
all  salt  rejection  ability  after  24  h  of  degradation 
but  maintained  100%  rejection  of  polysaccharides, 
and  thus  still  functioned  as  ultrafilters.  A  second 
set  of  CA  membranes  was  cured  at  different  tem- 
peratures. CA  membranes  annealed  at  45  C  and  55 
C  degraded  faster  than  those  annealed  at  75  C, 
based  on  their  faster  loss  of  salt  rejection  ability. 
This  rapid  degradation  of  the  membranes  annealed 
at  lower  temperatures,  coupled  with  their  inherent 
poor  initial  salt  rejection  enforces  the  conclusion 
that  membranes  to  be  used  in  reverse  osmosis 
applications  should  not  be  cured  below  about  55  C. 
Based  on  the  study,  a  simple  test  procedure  is 
proposed  to  distinguish  between  chemical  degrada- 
tion and  gross  failure  in  malfunctioning  reverse 
osmosis  units.  (Author's  abstract) 
W88-02448 


CALCULATION  OF  STREAM  CONCENTRA- 
TIONS IN  REVERSE  OSMOSIS  PROCESSES, 

Yugoslav  Academy  of  Sciences  and  Arts,  Dubrov- 

nik.  Inst,  for  the  Protection  of  Materials  from  the 

Influence  of  Sea  Water  and  Desalination. 

D.  Sambrailo,  and  B.  Kunst. 

Desalination  DSLNAH,  Vol.  60,  No.  2,  p  111-116, 

September  1986.  3  fig,  18  ref. 

Descriptors:  'Design  equations,  'Membrane  proc- 
esses, 'Reverse  osmosis,  'Evaporation,  'Desalina- 
tion, 'Water  treatment,  Brines,  Membranes. 

A  modification  of  the  design  equations  used  for  the 
calculation  of  expected  performance  of  reverse 
osmosis  units  is  proposed.  The  product  water  and 
brine  concentrations  were  calculated  as  functions 
of  the  product  recovery  and  a  variable  salt  rejec- 
tion coefficient  of  the  membrane.  The  calculated 
data  compare  favorably  with  the  experimentally 
obtained  results.  (Author's  abstract) 
W88-02449 


TESTING  RO  DESALINATION  AT  VERY 
HIGH  RECOVERIES  IN  THE  ARABIAN  GULF 
(GKSS  PLATE  SYSTEM), 

GKSS  -  Forschungszentrum  Geesthacht  G.m.b.H., 

Geesthacht-Tesperhude  (Germany,  F.R.) 

K.  Scharff. 

Desalination  DSLNAH,  Vol.  60,  No.  2,  p  117-133, 

September  1986.  12  fig,  7  tab,  5  ref. 

Descriptors:  'Membrane  processes,  'Reverse  os- 
mosis, 'Evaporation,  'Desalination,  'Water  treat- 
ment, Pilot  plants,  Microscopy. 

By  means  of  a  pilot  plant,  specific  energy  con- 
sumption at  different  recoveries,  and  scale  limiting 
recovery  at  a  given  pretreatment  were  measured 
for  a  GKSS  plate  and  frame  system.  Membrane 
surface  investigations  for  deposits  were  carried  out 
using  a  scanning  electron  microscope.  Results  of 
the  measurements  and  examinations  are  presented 
and  discussed.  (Author's  abstract) 
W88-02450 


MALTA  SEAWATER  RO  FACILITY, 

Polymetrics,  Inc.,  Sunnyvale,  CA. 
W.  T.  Andrews,  and  R.  A.  Bergman. 
Desalination  DSLNAH,  Vol.  60,  No.  2,  p  135-144, 
September  1986.  9  fig,  3  tab. 

Descriptors:  'Membrane  processes,  'Reverse  os- 
mosis, 'Evaporation,  'Desalination,  'Water  treat- 
ment, Costs,  Performance  evaluation,  Design 
standards,  Malta. 

The  Polymetrics  seawater  reverse  osmosis  (RO) 
facility  at  Ghar  Lapsi,  Malta,  is  one  of  the  largest 
seawater  RO  plants  in  the  world,  with  an  installed 
capacity  of  20,000  cu  m/d  (5.3  U.S.  mgd).  A 
second  plant,  provided  under  the  same  contract, 
has  a  capacity  of  4,500  cu  m/d  (1.2  U.S.  mgd), 
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utilizing  highly  brackish  feedwater.  The  plants 
supply  potable  water  for  the  island's  350,000  resi- 
dents and  its  growing  tourist  trade.  The  seawater 
plant  is  a  single  pass  design,  utilizing  DuPont  per- 
meators  and  is  the  first  major  installation  incorpo- 
rating energy  recovery  turbo-pumps.  This  paper 
summarizes  the  plant  design,  manufacture,  assem- 
bly, and  installation,  and  also  reports  up-to-date 
operation  and  maintenance  data.  The  operating 
costs  are  presented.  (See  also  W88-02452)  (Au- 
thor's abstract) 
W88-02451 


meet  those  objectives.  Cost  -  benefit  analysis  also 
shows  that  such  systems  may  be  preferred  over 
alternative  systems  based  on  a  low  cost  to  benefit 
ratio.  (Author's  abstract) 
W88-02454 


MALTA  SEAWATER  RO  FACILITY  -  UPDATE 
ON  THE  FIRST  TWO  YEARS  OPERATION, 

Polymetrics,  Inc.,  Sunnyvale,  CA. 

W.  T.  Andrews. 

Desalination  DSLNAH,  Vol.  60,  No.  2,  p  145-150, 

September  1986.  3  fig,  1  ref. 

Descriptors:  'Membrane  processes,  'Reverse  os- 
mosis, 'Evaporation,  'Desalination,  'Water  treat- 
ment, Design  standards,  Costs,  Seawater,  Malta. 

The  seawater  reverse  osmosis  (RO)  facility  at 
Ghar  Lapsi,  Malta,  is  the  largest  operating  sea- 
water RO  plant  in  the  world,  with  an  installed 
capacity  of  20,000  cu  m/d  (5.3  US  mgd).  This 
paper  summarizes  the  plant  design  and  the  operat- 
ing and  maintenance  data  for  the  first  2  1/2  years 
of  operation.  The  plant  has  met  its  production 
requirements,  demonstrating,  on  a  large  scale,  the 
reliability  of  reverse  osmosis  for  seawater  desalina- 
tion. The  total  cost  of  water  (excluding  capital 
recovery)  of  approximately  $0.62  cu  m  ($2.35/1000 
US  gallons),  demonstrates  the  economical  produc- 
tion of  water  by  this  process.  The  award  of  an 
operation  and  maintenance  contract  to  an  experi- 
enced and  motivated  operations  staff  has  assured  a 
reliable  supplement  to  the  water  supply  of  Malta. 
(See  also  W88-02451)  (Alexander-PTT) 
W88-02452 


SUPPLY  OF  DESALTED  WATER  TO  REMOTE 
ARID  ZONES, 

King   Abdulaziz    Univ.,   Jeddah    (Saudi    Arabia). 

Dept.  of  Nuclear  Engineering. 

A.  F.  Abdul-Fattah. 

Desalination  DSLNAH,  Vol.  60,  No.  2,  p  151-164, 

September  1986.  1  fig,  6  tab,  5  ref. 

Descriptors:  'Cost-benefit  analysis,  'Water  supply, 
•Evaporation,  'Desalination,  'Water  treatment, 
Arid  regions,  Pipelines. 

Three  options  for  supply  of  water  from  desalina- 
tion plants  to  isolated  population  pockets  are  con- 
sidered. Based  on  cost  -  benefit  analysis  the  most 
feasible  strategy  is  selected.  The  supply  systems 
considered  are  piping  water  from  large  desalina- 
tion plants,  traditional  transportation  by  sea  or 
land-going  tankers,  and  the  installation  of  small 
solar  desalination  plants.  Small  solar  powered  de- 
salination plants  are  favored  as  an  optimal  strategy 
considering  factors  such  as  continuous  supply  of 
potable  water.  (Author's  abstract) 
W88-02453 


SELECTION  OF  SOLAR  DESALINATION 
SYSTEM  FOR  SUPPLY  OF  WATER  IN 
REMOTE  ARID  ZONES, 

King   Abdulaziz    Univ.,   Jeddah    (Saudi    Arabia). 

Dept.  of  Nuclear  Engineering. 

A.  F.  Abdul-Fattah. 

Desalination  DSLNAH,  Vol.  60,  No.  2,  p  165-189 

September  1986.  2  fig,  21  tab,  38  ref. 

Descriptors:  'Cost-benefit  analysis,  'Water  supply, 
•Evaporation,  'Desalination,  'Water  treatment, 
Costs,  Arid  regions. 

Solar  desalination  is  undoubtedly  an  immediate 
solution  for  water  problems  in  remote  arid  areas. 
Considering  five  options  of  solar  desalination  sys- 
tems, an  optimal  system  is  selected  that  meets  pre- 
set objectives  of  ease  of  operability,  accessibility 
for  maintenance  and  failure  diagnostic,  compatibil- 
ity with  environment,  maturity  of  technology,  high 
availability,  capacity  factor,  recovery  and  expanda- 
bility.  Solar  powered   RO  systems  seem  to  best 


COMPARISON  OF  VARIOUS  DESIGNS  OF 
SOLAR  STILLS, 

Indian    Inst,    of  Tech.,    New    Delhi.    Centre    of 

Energy  Studies. 

G.  N.  Tiwari,  K.  Mukherjee,  K.  Ashok,  and  Y.  P. 

Yadav. 

Desalination  DSLNAH,  Vol.  60,  No.  2,  p  191-202, 

September  1986.  6  fig,  3  tab,  4  ref. 

Descriptors:  'Distillation,  'Stils,  'Solar  stills, 
•Evaporation,  *Desalination,  *Water  treatment, 
Performance  evaluation,  Costs,  Comparison  stud- 
ies, India. 

The  design  and  performance  of  three  single  basis 
solar  stills,  namely  the  single  slope  fiber  reinforced 
plastic  (FRP)  still,  the  double  slope  FRP  still  and 
the  double  slope  concrete  still  are  presented.  The 
bacteriological  test,  test  for  laboratory  use,  and 
tests  for  physical  and  chemical  properties  were 
also  carried  out  on  various  distilled  water  samples. 
On  the  basis  of  the  above,  and  long  term  perform- 
ance of  these  stills  under  Delhi  conditions,  the 
following  conclusions  were  drawn:  in  winter,  the 
single  slope  FRP  still  gives  better  yield  than  the 
double  slope  stills;  in  summer,  the  double  slope 
stills  give  better  yield  than  the  single  slope  still;  the 
sample  of  distilled  water  from  the  single  slope  FRP 
still  passes  the  bacteriological  test.  (Author's  ab- 
stract) 
W88-02455 


FORMULAS  FOR  CALCULATING  THE  AP- 
PROACH TO  EQUILIBRIUM  IN  OPEN  CHAN- 
NEL FLASH  EVAPORATORS  FOR  SALINE 
WATER, 

Pennsylvania  Univ.,  Philadelphia.   Dept.  of  Me- 
chanical Engineering  and  Applied  Mechanics. 
N.  Lior. 

Desalination  DSLNAH,  Vol.  60,  No.  3,  p  223-249, 
December  1986.  20  fig,  2  tab,  19  ref. 

Descriptors:  *Evaporators,  *Evaporation,  •Desali- 
nation, *Water  treatment,  Seawater,  Performance 
evaluation,  Equations. 

The  evaporator  used  in  multistage  flash  desalina- 
tion plants,  and  considered  for  open  cycle  ocean- 
thermal  energy  conversion  (OTEC)  plants  is  the 
open-channel  type,  in  which  an  essentially-hori- 
zontal stream  of  seawater  is  passed  through  an 
open  channel  in  which  it  is  exposed  to  a  pressure 
lower  than  the  saturation  pressure  which  corre- 
sponds to  its  temperature.  This  paper  reviews  the 
equations  used  at  present  to  determine  the  nonequi- 
librium  allowance,  which  indicates  how  far  from 
equilibrium  the  seawater  stream  is  as  it  leaves  the 
evaporator.  Flash  evaporation  in  open  channels  is 
used  in  most  of  the  water  desalination  plants,  and 
the  existing  equilibrium  equations  have  been  devel- 
oped for  that  application.  The  equations  are  typi- 
cally empirical  correlations,  each  developed  for 
one  type  of  geometry  and  range  of  parameters. 
The  equations  are  compared  graphically,  plotted 
side-by-side  to  express  nonequilibrium  allowance 
as  a  function  of  the  major  parameters:  stage  satura- 
tion temperature,  stage  flash-down,  flashing  sea- 
water flow  rate,  stage  length,  and  flashing  sea- 
water depth.  It  was  found  for  water  desalination 
applications  that  there  exists  a  large  spread  be- 
tween the  non-equilibrium  fraction  values  calculat- 
ed by  the  different  equations,  of  about  one  order  of 
magnitude.  The  situation  is  even  worse  for  OTEC 
conditions.  Consequently,  it  was  concluded  that  no 
general  method  exists  for  the  adequately  accurate 
prediction  of  the  approach  to  equilibrium  of  flash- 
ing free  stream  channel  flows.  (Author's  abstract) 
W88-02456 


MULTI-EFFECT  BOILING  DESALTING 
SYSTEM  AND  ITS  COMPARISON  WITH  THE 
MULTI-STAGE  FLASH  SYSTEM, 

Kuwait  Univ.,  Safat.  Dept.  of  Mechanical  Engi- 
neering. 


M.  A.  Darwish,  and  A.  A.  El-Hadik. 
Desalination  DSLNAH,  Vol.  60,  No.  3,  p  251-265 
December  1986.  8  fig,  9  ref. 

Descriptors:  *Thermodynamics,  'Evaporation, 
•Desalination,  *Water  treatment,  Performance 
evaluation,  Design  standards. 

The  basic  characteristics  of  the  multi-effect  boiling 
(MEB)  desalination  system  are  presented.  Recent 
developments  are  considered,  and  a  thermodynam- 
ic analysis  and  evaluation  of  the  heat  transfer  areas 
required  for  the  MEB  system  are  given.  In  com- 
paring the  heat  transfer  areas,  water  pretreatment 
and  salt  concentration,  pumping  power  require- 
ment and  stability  of  the  MEB  and  multi-stage 
flash  (MSF)  systems,  MEB  seems  to  have  definite 
advantages  over  MSF.  However,  in  the  absence  of 
well-proven  large  capacity  MEB  units,  and  in  view 
of  the  good  experience  with  and  reliability  of  MSF 
systems,  large  producers  of  desalted  water  favor 
continued  installation  of  MSF  systems.  (Author's 
abstract) 
W88-02457 
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COLORADO  RIVER  AUGMENTATION  DEM- 
ONSTRATION PROGRAM. 

Bureau  of  Reclamation,  Montrose,  CO. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA.  22161  as  PB87-200044, 
A03  in  paper  copy,  A01  in  microfiche.  Technical 
Report  January  1983-March  1985.  May  1986.  42  p, 
20  fig,  3  tab,  33  ref. 

Descriptors:  •Colorado  River  Augmentation  Pro- 
gram, 'Weather  modification,  'Precipitation, 
Cloud  seeding,  Spatial  distribution,  Temporal  dis- 
tribution, Supercooled  liquid  water,  Ice,  Meteorol- 
ogy, Wind. 

Wintertime  field  investigations  of  clouds  and  pre- 
cipitation were  conducted  from  January  1983 
through  March  1985  over  the  Grand  Mesa  of 
western  Colorado.  Resulting  analyses  are  discussed 
including  spatial  and  temporal  distributions  of 
SLW  (supercooled  liquid  water),  precipitation 
characteristics,  airborne  and  ground-based  ice  par- 
ticle observations,  and  the  meteorological  condi- 
tions associated  with  these  cloud  and  precipitation 
phenomena.  It  was  observed  that  SLW  frequently 
occurred  over  the  Mesa.  The  large  number  of 
hours  with  limited  amounts  contributed  to  a  signifi- 
cant SLW  flux.  The  SLW  often  formed  over  the 
windward  slopes,  persisted  over  the  top,  and  rapid- 
ly evaporated  to  the  lee  of  the  barrier.  Nature  was 
inefficient  in  converting  the  SLW  into  precipita- 
tion in  many  cases.  The  Mesa  created  distortions  in 
the  free  air  flow.  The  wind  in  the  lowest  500  m 
was  slowed  down  over  the  windward  slope  and, 
for  southwesterly  or  northwesterly  directions,  was 
turned  approximately  perpendicular  to  the  barrier 
axis.  The  wind  then  accelerated  over  the  lee 
slopes.  A  number  of  instrumentation  intercompari- 
sons  are  described.  Systems  include  microwave 
radiometers,  icing  detectors,  precipitation  gauges, 
and  radars  used  for  cloud  top  observations.  (Au- 
thor's abstract) 
W88-01609 


METHODS  OF  LAND  AND  WATER  CONSER- 
VATION IN  THE  WUDING  RIVER  BASIN, 

Ministry  of  Water  Resources  and  Electric  Power, 
Beijing  (China). 
G.  Shiyang,  and  M.  Jinze. 

IN:  Strategies  for  River  Basin  Management:  Envi- 
ronmental Integration  of  Land  and  Water  in  a 
River  Basin.  D.  Reidel  Publishing  Co.,  Dordrecht, 
Holland.  1985.  p  81-89,  4  fig,  1  tab,  1  ref. 

Descriptors:  'Water  conservation,  'Wuding  River, 
•River  basins,  *River  basin  development,  'Soil 
conservation,  'China,  Water  resources  develop- 
ment, Land  management,  Sediments,  Vegetation, 
Erosion,  Dams,  Watersheds,  Reservoirs,  Land  use. 

The  work  of  harnessing  the  Wuding  river  has 
lasted  for  almost  30  years.  The  natural  conditions 
of  its  subregions  differ  from  each  other  calling  for 
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unique  strategy  and  the  selection  of  regionally 
adapted  land  and  water  conservation  measures. 
The  wind  drift  sand  area  primarily  needs  protec- 
tion from  wind  erosion,  measures  to  transform 
sand  dunes  into  cultivable  flat  land,  and  reservoirs 
to  store  flood  water.  The  river  source  area  needs 
check  dams  in  the  deep  gullies  to  trap  sediment, 
improve  vegetation  cover,  and  river  dams  for  sedi- 
ment retention  and  water  storage.  The  gullied  hilly 
loess  area,  finally,  consists  of  many  small  gully 
watersheds  and  is  therefore  the  most  difficult  to 
manage.  (See  also  W88-02227)  (Author's  abstract) 
W88-02235 


SOIL  AND  WATER  CONSERVATION  ON  THE 
CHINESE  LOESS  PLATEAU  -  THE  EXAMPLE 
OF  THE  XIO  SHI  GUO  BRIGADE, 

Royal  Inst,  of  Tech.,  Stockholm  (Sweden).  Institu- 
tionen  foer  Kulturteknik. 
J.-E.  Gustafsson. 

IN:  Strategies  for  River  Basin  Management:  Envi- 
ronmental Integration  of  Land  and  Water  in  a 
River  Basin.  D.  Reidel  Publishing  Co.,  Dordrecht, 
Holland.  1985.  p  91-97,  2  fig,  4  tab,  4  ref. 

Descriptors:  'Water  conservation,  *Soil  conserva- 
tion, 'China,  'Loess,  *Xio  Shi  Guo  Brigade, 
•Yellow  River,  River  basins,  Gullies,  Dams, 
Groundwater,  Irrigation,  Wells,  Land  use.  Land 
tenure,  Population  density,  Social  aspects. 

The  comprehensive  planning  of  land  and  water 
resources  in  the  Yellow  River  basin  is  reviewed. 
The  soil  and  water  conservation  work  in  the  Xio 
Shi  Guo  Brigade  on  the  Chinese  Loess  Plateau  is 
presented  as  an  example.  The  Xio  Shi  Guo  Brigade 
is  situated  within  the  gully  hilly  area  about  40  km 
northeast  of  Yanan  City.  All  the  land  is  located 
along  a  big  gully  and  five  smaller  gullies,  which 
alleviate  the  conservation  works.  The  brigade  has 
154  inhabitants,  living  in  34  households.  The  labor 
force  numbers  59  people.  The  brigade  started  to 
build  the  first  siltation  dams  in  1956.  In  the  begin- 
ning, the  first  dams  were  destroyed  by  heavy  rain- 
storms, because  no  spillways  were  built.  The  bri- 
gade has  used  labor  to  build  33  dams  and  create  5 
ha  of  new  dam  land.  There  are  series  of  dams  in 
each  gully,  which  are  needed  in  order  to  control 
the  storm  floods.  The  brigade  has  also  dug  a 
groundwater  well  with  a  depth  of  10  m  and  a 
diameter  at  the  bottom  of  3  m.  This  well  could 
supply  pumped  irrigation  water  to  1/3  ha  of  dam 
land  each  time.  During  the  irrigation  season  the 
well  is  recharged  with  groundwater  within  one 
day.  The  constructing  of  high  yielding  new  dam 
land  has  created  a  favorable  situation  for  a  better 
land  use.  The  experience  of  Xio  Shiu  Guo  Brigade 
is  successful  as  almost  all  soil  and  water  has  been 
conserved  within  the  gullies.  A  cooperative  own- 
ership approach  toward  land  and  water  resources 
development  has  had  many  advantages.  First,  in 
the  Xio  Shi  Guo  Brigade,  the  arable  area/house- 
hold is  only  0.8  ha.  It  is  not  likely  that  a  rational 
control  and  management  of  resources  could  be 
achieved  by  a  system  of  small  peasant  land  owner- 
ship under  such  circumstances  of  land  scarcity. 
Only  the  cooperative  ownership  approach  could 
give  a  solution  to  the  problem  of  scale  economy  in 
agricultural  production.  Second,  the  cooperative 
system  of  investment  allocation  and  income  distri- 
bution has  transferred  the  element  of  risk  in  agri- 
cultural production  from  the  individual  peasant  to 
the  cooperative  unit.  Third,  the  cooperative  village 
framework  has  provided  the  needed  linkage  be- 
tween governmental  authorities  centralized  plan- 
ning and  economic  guidance.  Fourth,  the  coopera- 
tive organization  has  furnished  the  village  level 
with  a  functional  democracy,  which  has  promoted 
the  peasants  gTass-root  participation  in  planning, 
implementation  and  management.  (See  also  W88- 
02227)  (Lantz-PTT) 
W88-02236 
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Quality 


AGRICULTURAL  APPLICATION  OF  SEWAGE 
SLUDGE, 

Michigan  State  Univ.,  East  Lansing.  Dept.  of  Crop 
and  Soil  Sciences. 


For  primary  bibliographic  entry  see  Field  5E. 
W88-01508 


LOW-RATE    CROPLAND    APPLICATION:    A 
CASE  HISTORY  IN  JACKSON,  MICHIGAN, 

Jackson  City  Waste  Water  Treatment  Plant,  MI. 
For  primary  bibliographic  entry  see  Field  5E. 
W88-01511 


MINE  WATER  -  A  RESOURCE  FOR  TRANS- 
PORTATION OF  ORES  FROM  UNDER- 
GROUND MINES, 

Luleaa  Univ.  (Sweden).  Div.  of  Water  Resources 
Engineering. 
A.  Sellgren. 

IN:  Mine  Water,  Proceedings  of  the  Second  Inter- 
national Congress.  Volume  2,  September  1985.  p 
1027-1037,  9  fig,  6  ref. 

Descriptors:  'Mine  drainage,  'Groundwater  man- 
agement, Costs,  Dewatering,  Energy. 

In  underground  mining,  a  hydraulic  hoisting 
system  can  increase  the  hoisting  capacity  without 
necessitating  the  sinking  of  new  shafts.  There  is 
generally  a  considerable  inflow  of  groundwater 
which  has  to  be  pumped  out.  When  the  mine 
dewatering  installations  are  integrated  with  a  hy- 
draulic hoisting  system,  the  cost  of  power  needed 
to  pump  out  the  groundwater  is  excluded  from  the 
costs  of  hoisting,  compared  with  other  modes  of 
transporting  the  solids  to  the  surface.  Different 
hydraulic  systems  are  analyzed  and  leading  param- 
eters such  as  total  energy  consumption  and  under- 
ground water  availability,  are  related  systematical- 
ly to  representative  solid  to  water  mass  ratios  and 
pump  efficiencies.  The  economical  effectiveness  of 
integrating  the  mine  dewatering  and  the  hydraulic 
hoisting  system  is  demonstrated,  and  finally  some 
schematic  layouts  of  applications  are  presented. 
(See  also  W88-01554)  (Author's  abstract) 
W88-01589 


STUDY   OF   SALINE   WATER    USE   AT   THE 
ETIWANDA  GENERATING  STATION, 

For  primary  bibliographic  entry  see  Field  3A. 
W88-01611 


PREFERENCE  OF  THE  GREEN  PEACH 
APHID,  MYZUS  PERSICAE,  FOR  PLANTS 
GROWN  IN  SEWAGE  SLUDGES, 

Cornell  Univ.,  Ithaca,  NY.  Dept.  of  Entomology. 
T.  W.  Culliney,  and  D.  Pimentel. 
Bulletin    of    Environmental    Contamination    and 
Toxicology  BECTA6,  Vol.  39,  No.  2,  p  257-263, 
August  1987.  2  fig,  1  tab,  26  ref. 

Descriptors:  'Water  pollution  effects,  'Land  dis- 
posal, 'Aphids.'Sludge  utilization,  Sludge,  Insect 
behavior,  Insects,  Leaves,  Insect  settling  behavior, 
Agriculture,  Agricultural  chemicals,  Municipal 
wastewater,  Urban  wastewater. 

Marked  reduction  was  previously  demonstrated  in 
fecundity  and  survival  of  green  peach  aphids 
Myzus  persicae  on  collard  plants  growing  in  soil 
treated  with  chemically  contaminated  sludge  as 
compared  with  aphids  on  plants  growing  either  in 
soil  treated  with  uncontaminated  sludge  or  soil 
conventionally  fertilized.  Reduced  plant  growth 
and  increased  restlessness  in  aphids  in  the  contami- 
nated sludge  treatment  were  also  observed  previ- 
ously. Therefore,  the  influence  of  sludge  contami- 
nants on  aphid  settling  behavior  as  indicated  by 
differential  preference  of  M.  persicae  for  leaves  of 
its  collard  host  grown  under  different  soil  condi- 
tions was  investigated.  Differences  in  numbers  of 
aphids  settling  on  leaves  among  the  treatment  discs 
were  significant  at  24  hours  and  72  hours,  but  not 
significant  at  48  hours.  Fewest  aphids  colonized 
leaf  discs  grown  in  unfertilized  soil,  whereas  discs 
from  plants  grown  in  commercially  fertilized  soil 
were  settled  upon  by  a  relatively  high  number  of 
aphids.  Both  treatments  exhibited  fairly  stable 
numbers  of  settled  aphids  over  the  entire  72  hour 
period.  After  24  hours  many  aphids  had  settled  on 
leaves  of  plants  treated  with  sludge  from  a  small 
town,  but  the  number  declined  steadily  over  the 
next  48  hours.  On  leaf  discs  from  plants  treated 


with  the  sludge  from  a  large  industrial  city  the 
trend  was  reversed;  most  aphids  settled  on  these  by 
the  culmination  of  the  study.  (Wood-PTT) 
W88-01724 


OBSERVATIONS    ON    WATER    POTENTIAL 

AND    DROUGHT    RESISTANCE    OF    TREES 

AND     SHRUBS     AFTER     A     PERIOD     OF 

SUMMER    DROUGHT    AROUND    DUNEDIN, 

NEW  ZEALAND, 

Otago  Univ.,  Dunedin  (New  Zealand).  Dept.  of 

Botany. 

For  primary  bibliographic  entry  see  Field  21. 

W88-01806 


APPLICATION     OF     SOLAR     ENERGY     IN 
WATER  REUSE, 

Banaras  Hindu  Univ.,  Varanasi  (India).  Pollution 

Research  Lab. 

For   primary   bibliographic   entry   see   Field   5D. 

W88-01807 


ANAEROBIC  METABOLISM  ENZYMES  AS 
MARKERS  OF  FLOODING  STRESS  IN  MAIZE 
SEEDS, 

Agricultural  Research  Service,  Columbus,  OH. 
For  primary  bibliographic  entry  see  Field  21. 
W88-01998 


WATER  QUALITY  ASPECTS  OF  ARTIFICIAL 
AQUIFER  RECHARGE  WITH  TREATED 
WASTEWATER, 

University  of  the  Witwatersrand,  Johannesburg 
(South  Africa).  Water  Systems  Research  Pro- 
gramme. 

For  primary  bibliographic  entry  see  Field  5G. 
W88-02092 


INVESTIGATIONS   INTO   THE   FEASIBILITY 

OF  A  DUCK-FISH- VEGETABLE  INTEGRATED 

AGRICULTURE-AQUACULTURE  SYSTEM 

FOR     DEVELOPING     AREAS     IN     SOUTH 

AFRICA, 

Transkei  Univ.,  Umtata  (South  Africa).  Dept.  of 

Zoology. 

For  primary  bibliographic  entry  see  Field  81. 

W88-02093 


FULL-SCALE    DEMONSTRATION    OF    TEX- 
THJE  DYE  WASTEWATER  REUSE, 

Sverdrup    and    Parcel    and    Associates,    Inc.,    St. 

Louis,  MO. 

For   primary   bibliographic   entry   see   Field   5D. 

W88-02150 


RECOVERY  OF  WASTE  BRINES  FOR  HIGH- 
WAY APPLICATIONS, 

West  Virginia  Univ.,  Morgantown.  Dept.  of  Civil 
Engineering. 

W.  A.  Sack,  R.  W.  Eck,  and  C.  R.  Romano. 
IN:  Proceedings  of  the  40th  Industrial  Waste  Con- 
ference, Purdue  University,  West  Lafayette,  Indi- 
ana, May  14-15,  1985.  Buttervvorths,  Boston,  MA. 
1985.  p  213-223,  8  tab,  15  ref. 

Descriptors:  'Brines,  'Industrial  wastes,  'High- 
ways, 'West  Virginia,  Oil  wastes,  Dissolved  solids, 
Chlorides,  Sodium,  Calcium,  Zinc,  Lead,  Barium, 
Chromium. 

Waste  liquids  arising  from  oil  and  gas  production 
may  be  divided  into  three  categories:  drilling  fluids 
and  muds,  chemical  treatment  fluids  and  produced 
brines.  This  paper  focuses  on  the  quality  and  quan- 
tity of  produced  brines  and  the  potential  for  recov- 
ery of  these  waste  fluids  for  use  in  highway  appli- 
cations. Sampling  and  analyses  of  produced  brines 
from  13  counties  representing  8  different  geologi- 
cal formations  indicates  that  there  are  a  significant 
number  of  West  Virginia  brines  of  suitable  quality 
for  use  in  highway  application.  Total  dissolved 
solids  level  of  the  49  samples  collected  ranged 
from  90,400  to  323,700  mg/L  with  a  mean  of 
218,600  mg/L.  Brine  strength  generally  increased 
with  depth  of  formation.  The  average  values  of  the 
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major  constituents  found  were  as  follows:  chloride 
-  128,600  mg/L,  sodium  -  52,700  mg/L,  calcium  - 
31,300  mg/L.  Using  RCRA  limits  as  a  guide, 
somewhat  elevated  levels  of  lead  and  cadmium 
were  found  in  a  small  number  of  cases  and  high 
barium  levels  were  present  in  one  field.  Evaluation 
of  conventionally  used  dry  salt  deicing  agents  also 
showed  significant  levels  of  certain  trace  constitu- 
ents. Brines  were  generally  higher  in  zinc,  lead  and 
barium  while  the  dry  agents  contained  more 
chrome  and  cadmium.  The  dominant  factor  con- 
tributing to  variation  in  brine  quality  was  the 
parent  formation  while  zonal  quality  differences 
within  a  given  formation  were  much  less  dramatic. 
Samples  taken  at  greater  distances  from  the  same 
formation  also  seemed  to  show  increased  variabili- 
ty in  quality.  Brine  sampled  from  a  single  well  over 
the  sampling  period  showed  little  quality  variation. 
(See  also  W88-02132)  (Lantz-PTT) 
W88-02155 


SOME  EXPERIENCE  IN  SOFTENING  THE 
OILFIELD  WATERS  BY  ION  EXCHANGE  FOR 
STEAMFLOOD  OPERATION, 

Koomey,  Inc.,  Brookshire,  TX.  Engineering  Dept. 
For  primary  bibliographic  entry  see  Field  5D. 
W88-02156 


EVALUATION  OF  IRRIGATION  MANAGE- 
MENT PROCEDURES  FOR  GEOTHERMAL 
EFFLUENT, 

Idaho  Water  Resources  Research  Inst.,  Moscow. 
C.  E.  Brockway,  C.  W.  Robbins,  C.  W.  Robison, 
and  G.  S.  Johnson. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  Virginia.  22161  as  DE84- 
015188.  Report  No.  DOE/ID/12167-T1,  June 
1984.  47  p,  17  fig,  9  tab,  14  ref.  DOE  Contract  No. 
DE-AS07-801D12167. 

Descriptors:  *Water         pollution         effects, 

•Wastewater  disposal,  'Industrial  wastes,  *Raft 
River,  'Thermal  powerplants,  'Wastewater  irriga- 
tion, Thermal  pollution,  Aquifers,  Powerplants, 
Salinity,  Agriculture,  Irrigation,  Fluoride,  Soil 
contamination. 

An  investigation  was  conducted  to  determine  the 
feasibility  of  geothermal  powerplant  effluent  dis- 
posal by  surface  irrigation  and  the  resulting  impact 
on  the  shallow  aquifer.  The  study  was  conducted 
at  the  Raft  River  Experimental  Geothermal  Power 
Plant  site  near  Malta,  Idaho  and  at  the  Snake  River 
Conservation  Research  center  with  soils  and  efflu- 
ent obtained  from  the  geothermal  powerplant  site. 
The  conclusions  of  the  investigation  were:  (1)  Sa- 
linity hazard  to  the  shallow  aquifer  is  minimized  by 
high-rate  irrigation  of  previously  irrigated  lands 
due  to  the  high  amounts  of  soluble  salts  found  int 
he  native  soils;  (2)  Irrigation  disposal  of  effluent 
will  cause  little  if  any  fluoride  contamination  of  the 
shallow  aquifer;  (3)  The  irrigation  method  best 
suited  for  disposal  is  surface  irrigation  with  bor- 
ders. The  irrigation  system  will  experience  prob- 
lems with  cold  weather  operation.  Crop  emer- 
gence will  be  hindered  by  border  irrigation;  (4) 
Recommended  cropping  systems  on  disposal  lands 
are  grain  and  forage  crops,  providing  the  portion 
harvested  did  not  have  contact  with  the  effluent; 
and  (5)  Two  mechanisms  in  the  soil  were  apparent- 
ly removing  fluoride  from  the  effluent.  One  mech- 
anism was  identified  (fluorite  precipitation)  and 
one  was  not.  Further  study  is  needed  to  determine 
the  other  mechanism.  (Author's  abstract) 
W88-02268 


EFFLUENT  QUALITY  VARIATIONS  IN  RELA- 
TION TO  WATER  REUSE  FOR  IRRIGATION, 

Kuwait  Univ.,  Safat.  Dept.  of  Civil  Engineering. 
For  primary  bibliographic  entry  see  Field  5E. 
W88-02401 


PHYSIOLOGICAL  RESPONSES  OF  SOYBEAN 
(GLYCINE  MAX  L.  MERR)  TO  SIMULATED 
ACID  RAIN  AND  AMBIENT  OZONE  IN  THE 
FIELD, 

Bowling  Green  State  Univ.,  OH.  Dept.  of  Biologi- 
cal Sciences. 
For  primary  bibliographic  entry  see  Field  5C. 


W88-02473 

3D.  Conservation  In  Domestic  and 
Municipal  Use 

RATIONAL  PROGRAM  TO  CONTROL  UNAC- 
COUNTED-FOR WATER, 

Greeley  and  Hansen,  Chicago,  IL. 
R.  Zimmerman,  F.  Maisch,  and  P.  Pantumsinchai. 
Public  Works  PUWOAH,  Vol.  118,  No.  7,  p  50-53 
July  1987.  1  fig,  1  tab. 

Descriptors:  'Drinking  water,  'Costs,  'Water 
rates,  'Water  management,  Water  metering,  Water 
delivery,  Utilities,  Leakage,  Future  planning. 

Unaccounted-for  water  is  the  amount  of  potable 
water  produced  and  not  accounted  for  in  a  billing 
system.  It  includes  known  nonmetered  uses,  such 
as  firefighting  and  hydrant  flushing,  and  unknown 
uses.  A  comprehensive  program  was  developed  to 
help  water  utilities  recover  unaccounted-for  water 
and,  consequently,  lost  revenue.  It  is  currently 
being  successfully  implemented  in  Medellin,  Co- 
lombia, a  city  of  over  1.8  million  people.  The 
program  consists  of  six  major  elements:  user  meter 
systems,  master  meter  systems,  leak  detection, 
quality  control,  control  of  system  pressures,  and 
system  data  collection.  Each  of  these  aspects  is 
discussed.  (Airone-PTT) 
W88-01820 


SOCIO-TECHNOLOGICAL  ASPECTS  OF  AU- 
TOMATION IN  PUBLIC  WORKS  ACTIVITIES, 

Associate  Quad  Consultants,  Visalia,  CA. 
For  primary  bibliographic  entry  see  Field  6B. 
W88-01957 


WATER  CONSERVATION  AND  MANAGE- 
MENT  IN  BARROW,  ALASKA, 

Northern  Testing  Lab.,  Inc.,  Fairbanks,  AK. 

M.  R.  Pollen. 

Journal  of  the  American  Water  Works  Association 

JAWWA5,  Vol.  79,  No.  3,  p  26-34,  March  1987.  6 

fig,  2  tab,  27  ref. 

Descriptors:  'Water  conservation,  'Municipal 
water  management,  'Water  treatment  facilities, 
'Barrow,  Alaska,  'Reverse  osmosis,  'Desalination, 
'Water  quality  management,  Membrane  processes, 
Chemical  treatment,  Water  storage,  Water  distri- 
bution, Water  use,  Planning,  Conservation,  Water 
management,  Arctic,  Potable  water,  Water  treat- 
ment, Reservoirs,  Dams,  Heat  exchangers,  Aera- 
tors, Flocculation,  Polymers,  Filtration. 

Barrow  Utilities  and  Electric  Coop  Inc.  (BUECI) 
operates  the  northernmost  potable  water  treatment 
system  in  the  United  States,  treating  and  distribut- 
ing water  to  the  arctic  community  of  Barrow, 
Alaska.  BUECI  uses  a  desalination  plant  with  a 
complex  pretreatment  system  to  correct  a  bewil- 
dering array  of  water  quality  problems  under 
severe  environmental  constraints,  specifically  the 
proximity  of  the  ocean  to  the  nearby  shore  lakes 
and  lagoons,  resulting  in  much  of  the  'fresh'  water 
in  the  vicinity  being  contaminated  with  salt.  The 
plant  incorporates  an  upgraded,  elaborate  reverse 
osmosis  desalination  pretreatment  system  consist- 
ing of  the  following  equipment:  well  house  and 
heat  exchanger;  aeration  tank  and  aluminum  addi- 
tion; polymer  addition  and  precipitator;  gravity 
and  micron  filters;  reverse  osmosis  desalination; 
chemical  addition;  and  storage  and  distribution. 
Water  use  and  conservation  is  discussed,  including 
systems  using  different  grades  of  water,  systems 
that  do  not  use  water,  and  minimal  water  use 
equipment.  Future  water  management  is  consid- 
ered, including  possible  means  of  supplementing 
the  water  supply.  (Doria-PTT) 
W88-02312 


WATER  CONSERVING  LANDSCAPES  SHOW 
IMPRESSIVE  SAVINGS, 

North  Marin  County  Water  District,  Novato,  CA. 
J.  O.  Nelson. 

Journal  of  the  American  Water  Works  Association 
JAWWA5,  Vol.  79,  No.  3,  p  35-42,  March  1987.  8 


fig,  4  tab. 

Descriptors:  'Water  conservation,  'Landscaping, 
'Cost  analysis,  'California,  'Costs,  'Project  plan- 
ning, Planning,  Fertilizers,  Fuel,  Herbicides,  Agri- 
cultural chemicals,  Water  costs,  Operating  costs, 
Irrigation,  Grasses,  Turf  grasses,  Mathematical 
analysis,  Regression  analysis,  Analysis  of  variance, 
Water  use,  Economic  aspects. 

A  research  project  was  conducted  by  the  North 
Marin  (CA)  Water  District  to  compare  the  use  of 
key  factors  in  traditional  projects  with  those  in 
water  conserving  projects  on  a  monthly  basis  over 
the  entire  irrigation  season.  Factors  included  out- 
side water,  landscape  labor,  fertilizer,  fuel,  and 
herbicide.  Microclimate  data  were  collected  to 
ensure  the  validity  of  the  comparisons.  The  sample 
consisted  of  seven  planned  unit  developments  con- 
sisting of  548  dwelling  units,  all  with  mature  land- 
scapes, and  was  divided  into  two  segments:  tradi- 
tionally landscaped  projects  and  projects  that  met 
specific  design  criteria  for  water  conservation.  Re- 
sults were  examined  by  variance-regression  analy- 
sis. It  was  concluded  that,  although  the  dollar 
savings  attributed  to  fuel  and  herbicide  were  small, 
considerable  savings  could  be  achieved  by  the  use 
of  a  water-conserving  landscape  design.  An  annual 
savings  of  $75  per  dwelling  unit  is  possible  in  a 
condominium  or  townhouse  development.  The  re- 
duction in  water  and  labor  costs  accounted  for 
more  than  80%  of  the  total  savings.  A  strong 
correlation  was  found  between  the  perimeter  of 
the  turf  and  water  use,  indicating  that  turf  perime- 
ter may  be  the  best  parameter  for  defining  a  water- 
conserving  landscape.  (Author's  abstract) 
W88-02313 


REFORM      IN     COSTING     AND     PRICING 
WATER, 

West  Virginia  Univ.,  Morgantown.  Coll.  of  Busi- 
ness and  Economics. 

For  primary  bibliographic  entry  see  Field  6C. 
W88-02314 


PUBLIC  ATTITUDES  TOWARD  WATER  CON- 
SERVATION, 

Colorado  Univ.  at  Boulder.  Dept.  of  Civil,  Envi- 
ronmental, and  Architectural  Engineering. 
J.  E.  Flack,  and  J.  Greenberg. 
Journal  of  the  American  Water  Works  Association 
JAWWA5,  Vol.  79,  No.  3,  p  46-51,  March  1987.  3 
fig,  12  tab,  8  ref. 

Descriptors:  'Water  conservation,  'Public  opinion, 
'Attitudes,  'Social  aspects,  'Economic  aspects, 
'Colorado,  'Surveys,  Public  policy,  Conservation, 
Prices,  Pricing,  Water  use,  Water  reuse, 
Wastewater  renovation,  Water  supply  develop- 
ment, Water  resources  development,  Drinking 
water,  Landscaping. 

Consumer  attitudes  toward  water  conservation 
were  surveyed  in  seven  northeastern  Colorado 
communities  to  determine  whether  relationships 
exist  between  (1)  attitudes  and  type  of  community 
or  (2)  attitudes  and  socioeconomic  variables.  The 
water  conservation  alternatives  presented  included 
metering,  price  increases,  restrictions  on  water  use, 
restrictions  on  lawn  size,  controls  on  population 
growth,  and  reuse  of  treated  wastewater  for  pota- 
ble purposes.  Preferences  for  development  of  addi- 
tional water  supplies  were  also  included  in  the 
survey.  All  but  one  of  the  conservation  alternatives 
(reuse  for  drinking  purposes)  were  favored  by 
more  than  half  of  the  respondents.  Consumers  in 
communities  with  lawn  watering  restrictions  were 
more  willing  to  install  water-saving  devices  or  to 
change  landscaping  than  were  consumers  in  unre- 
stricted communities.  Respondents  who  were  me- 
tered strongly  favored  meters,  and  flat-rate  cus- 
tomers preferred  the  flat  rate.  Metered  users  fa- 
vored price  increases,  whereas  flat-rate  users  did 
not.  Restrictions  on  population  growth  were  pre- 
ferred more  strongly  by  rural  and  flat-rate  consum- 
ers than  by  urban  and  metered  consumers.  Re- 
spondents with  less  than  a  high  school  education 
or  earning  incomes  of  less  than  $15,000  per  year 
more  often  opposed  the  various  water  conserva- 
tion alternatives.  Retired  or  disabled  persons  did 
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not  approve  of  such  alternatives  as  prices  increases 
or  installation  of  water-saving  devices.  (Author's 
abstract) 
W88-02315 


EFFECTIVENESS  OF  RESIDENTIAL  WATER 
CONSERVATION  MEASURES, 

Brown  and  Caldwell,  Walnut  Creek,  CA. 

W.  O.  Maddaus. 

Journal  of  the  American  Water  Works  Association 

JAWWA5,  Vol.  79,  No.  3,  p  52-58,  March  1987.  5 

fig,  7  tab,  13  ref.  HUD  Contract  H-5230. 

Descriptors:  'Water  conservation,  'Metropolitan 
water  management,  'Planning,  'Benefits,  'Predic- 
tion, 'Cost  analysis,  Conservation,  Water  manage- 
ment. Economic  aspects,  Maintenance,  Water  use. 

The  Department  of  Housing  and  Urban  Develop- 
ment conducted  a  survey  on  demonstration 
projects  to  document  the  water  saving  in  homes  of 
people  who  installed  water-conserving  fixtures  and 
devices.  These  included  low-flush  toilets  and 
showerheads,  retrofit  of  toilets  and  showerheads, 
very-low-flow  futures,  adjustment  of  water  pres- 
sure, and  installation  of  water  meters.  More  than 
200  households  participated  in  the  survey  nation- 
wide. Water  savings  were  documented  from  these 
measures  as  well  as  from  repair  of  leaking  fixtures. 
It  is  concluded  that  water  pressure  influences 
water  use,  and  that  a  reduction  of  30-40  psi  results 
in  a  3-6%  reduction  in  water  use.  While  it  may  not 
be  practical  to  reduce  water  pressure  in  existing 
developed  areas,  water  can  be  saved  by  limiting 
water  pressure  in  new  developments  to  50-60  psi 
where  practical.  Reducing  water  pressure  also 
saves  operating  costs  and  may  decrease  the  likeli- 
hood of  leaks.  (Author's  abstract) 
W88-02316 


SOCIOECONOMIC  FACTORS  AFFECTING 
WATER  CONSERVATION  IN  SOUTHERN 
TEXAS, 

Washington  State  Univ.,  Pullman.  Office  of  Ap- 
plied Energy  Studies. 
D.  Olsen,  and  A.  L.  Highstreet. 
Journal  of  the  American  Water  Works  Association 
JAWWA5,  Vol.  79,  No.  3,  p  59-68,  March  1987.  9 
tab,  13  ref. 

Descriptors:  'Social  aspects,  'Economic  aspects, 
•Water  conservation,  'Texas,  'Education,  'Sur- 
veys, 'Attitudes,  Conservation,  Public  opinion, 
Water  resources  development,  Planning,  Project 
planning,  Public  policy,  Water  policy,  Institutions. 

The  Edwards  Underground  Water  District  and  the 
city  of  San  Antonio,  TX  conducted  a  regionwide 
conservation  program  during  the  summer  and  fall 
of  1984.  The  program's  goals  were  to  educate  the 
public  about  the  potential  water  scarcity  problem 
and  to  promote  largely  voluntary  conservation 
measures.  To  evaluate  acceptance  of  the  program 
by  the  public,  a  regional  survey  was  administered 
that  included  questions  regarding  knowledge  about 
and  attitudes  toward  water  resources  development 
and  conservation,  the  types  of  information  sources 
people  use  and  prefer  to  use  about  conservation 
practices,  and  the  conservation  measures  people 
actually  implemented  under  the  impetus  of  the 
program.  Some  considerations  relevant  to  conser- 
vation programs  throughout  the  state  and  else- 
where are  discussed.  Many  institutional  and  eco- 
nomic factors  affect  water  conservation  policy  in 
general,  and  it  was  concluded  that  water  conserva- 
tion must  be  assigned  full  resource  status  in  order 
to  implement  effective  institutional  policy  options. 
(Author's  abstract) 
W88-02317 


WATER  UTILITY  MAKES  USE  OF  NATIONAL 
WEATHER  SERVICE  RADAR, 

Washington  Suburban  Sanitary  Commission,  Hy- 

attsville,  MD. 

For  primary  bibliographic  entry  see  Field  7B. 

W88-02393 


3E.  Conservation  In  Industry 


PROPERTIES  OF  HYDRAULIC  STOWING 
MATERIAL  WITH  PARTICULAR  REFERENCE 
TO  DRAINAGE  REQUIREMENTS, 

Technical  Univ.  of  Istanbul  (Turkey).  Faculty  of 
Mining. 

E.  Arioglu,  and  A.  Yuksel. 

IN:  Mine  Water,  Proceedings  of  the  Second  Inter- 
national Congress.  Volume  2,  September  1985.  p 
897-906,  3  fig,  3  tab,  12  ref. 

Descriptors:  'Hydraulic  mining,  'Drainage,  'In- 
dustrial water,  Permeability,  Groundwater  move- 
ment, Water  storage. 

In  hydraulic  mining  practice,  a  great  deal  of  effort 
has  been  expended  in  trying  to  develop  drainage 
systems  for  rapid  and  safe  water  removal.  One  of 
the  fundamental  requirements  of  an  effective  drain- 
age system  is  that  the  permeability  of  the  waste 
material  must  be  equal  or  greater  than  the  mining 
rate  to  be  employed  in  the  project.  Otherwise  the 
use  of  decant  towers  can  become  necessary  for 
removal  of  excess  water.  A  study  was  conducted 
to  improve  estimates  of  drainage  using  a  design 
method  based  on  results  of  experimental  investiga- 
tions. A  nomogram  can  be  used  for  directly  deter- 
mining the  required  permeability  depending  upon 
design  parameters  such  as  face  length,  pour  area, 
seam  thickness  and  mining  rate.  (See  also  W88- 
01554)  (Lantz-PTT) 
W88-01579 


PLATING  WASTE  TREATMENT, 

For   primary   bibliographic   entry   see   Field   5D. 
W88-01653 


SIMULATION  MODEL  OF  COMPETITION 
FOR  WATER  RESOURCES  AMONG  INDUS- 
TRIES IN  A  RIVER  BASIN, 

Washington  Univ.,  Seattle.  Dept.  of  Geography. 
For  primary  bibliographic  entry  see  Field  6D. 
W88-01866 


3F.  Conservation  In  Agriculture 


ERODIBLE  LAND  AND  STATE  WATER  QUAL- 
ITY PROGRAMS:  A  LINKAGE, 

Economic    Research    Service,    Washington,    DC. 

Natural  Resource  Economics  Div. 

For   primary   bibliographic   entry   see   Field   5G. 

W88-01883 


REGIONAL  ECONOMIC  GROWTH  FROM  IR- 
RIGATION DEVELOPMENT:  EVIDENCE 
FROM  NORTHERN  HIGH-PLAINS  OGAL- 
LALA  GROUNDWATER  RESOURCE, 

Colorado  State  Univ.,  Fort  Collins.  Dept.  of  Agri- 
cultural and  Natural  Resource  Economics. 
For   primary   bibliographic   entry   see   Field   6D. 
W88-01911 


PHYSIOLOGICAL  RESPONSES  OF  COTTON 
TO  A  SINGLE  WATERLOGGING  AT  HIGH 
AND  LOW  N-LEVELS, 

Commonwealth  Scientific  and  Industrial  Research 
Organization,  Griffith  (Australia).  Centre  for  Irri- 
gation Research. 

W.  S.  Meyer,  D.  C  Reicosky,  H.  D.  Barrs,  and  R. 
C.  G.  Smith. 

Plant  and  Soil  PLSOA2,  Vol.  102,  No.  2,  p  161- 
170,  1987.  6  fig,  4  tab,  27  ref. 

Descriptors:  'Cotton,  'Plant  physiology,  'Irriga- 
tion practices,  'Flood  irrigation,  'Irrigation  ef- 
fects, Nitrogen,  Oxygen,  Temperature,  Photosyn- 
thesis, Flooding,  Plant  stress,  Plant  growth. 

Surface-irrigated  cotton  (Gossypium  hirsutum  L.) 
grown  on  slowly  draining  clay  soil  is  subjected  to 
short  term  periods  of  waterlogging  at  each  irriga- 
tion which  generally  results  in  reduced  productivi- 
ty. The  sequence  of  above-  and  below-ground 
plant  responses  to  transient  waterlogging  and  the 
role  of  N  availability  in  modifying  the  immediate 


responses  were  studied.  Lysimeters  of  Marah  clay 
loam  (a  Natrustalf)  were  instrumented  to  monitor 
soil  and  plant  responses  to  a  7-day  waterlogging 
event  beginning  67  days  after  sowing.  Cotton 
('Deltapine  61')  plants  (8  per  lysimeter)  were 
grown  with  two  levels  of  added  N  (300  kg/ha  and 
30  kg/ha)  and  two  irrigation  treatments  (flooded 
and  control).  Measured  soil-02  levels  decreased 
rapidly  upon  surface  flooding  because  water  dis- 
placed air  and  root  zone  respiration  consumed  02. 
The  rate  of  02  consumption  was  2.7  times  greater 
in  the  high-N  treatment  than  the  low-N  treatment. 
This  difference  was  associated  with  a  1.8  fold 
difference  in  numbers  of  observed  roots.  Root 
growth  was  only  slightly  affected  by  flooding. 
Leaf  growth  decreased  by  28%,  foliage  tempera- 
ture increased  2.3%  and  apparent  photosynthesis 
decreased  by  16%.  It  is  suggested  that  flooding 
reduced  photosynthetic  activity  within  2  days 
while  other  stress  symptoms  became  apparent  after 
about  6  days.  Although  this  stress  was  reflected  in 
a  trend  for  decreased  plant  productivity,  the  effect 
of  flooding  on  boll  dry  mass  at  harvest  was  not 
significant  at  the  level  of  replication.  The  single 
waterlogging  did  not  cause  yield  reductions  com- 
parable to  those  observed  elsewhere  when  several 
waterlogging  events  were  imposed.  (Author's  ab- 
stract) 
W88-01992 


EFFECT  OF  TRICKLE  FURTIGATION  WITH 

THREE  FORMS  OF  NITROGEN  ON  SOIL  PH, 

LEVELS     OF     EXTRACTABLE     NUTRIENTS 

BELOW      THE      EMITTER      AND      PLANT 

GROWTH, 

Ministry  of  Agriculture  and  Fisheries,  Canterbury 

(New  Zealand).Agricultural  Research  Div. 

R.  J.  Haynes,  and  R.  S.  Swift. 

Plant  and  Soil  PLSOA2,  Vol.  102,  No.  2,  p  211- 

221,  1987.  5  fig,  3  tab,  25  ref. 

Descriptors:  'Trickle  irrigation,  'Fertilizers,  'Ni- 
trogen, 'Nutrients,  'Irrigation  effects,  Hydrogen 
ion  concentration,  Soil  properties,  Plant  growth, 
Calcium  nitrate,  Urea,  Ammonium  sulfate,  Irriga- 
tion, Acidification,  Crop  yield,  Zucchini. 

The  effects  of  application  of  nitrogen  as  calcium 
nitrate,  urea  or  ammonium  sulfate  at  two  rates 
through  the  trickle  irrigation  system  on  pH  and 
nutrient  status  of  the  wetted  volume  of  soil  below 
the  emitters  and  on  growth  and  nutrition  of  cour- 
gette (zucchini)  plants  (Cucurbita  pepo  L.)  was 
investigated.  Soil  acidification,  caused  by  nitrifica- 
tion, occurred  to  a  large  extent  in  the  volume  of 
soil  immediately  below  the  emitters  in  the  urea  and 
ammonium  sulfate  than  urea.  A  significant  amount 
of  applied  urea  appeared  to  move  through  the  soil 
as  urea  and  consequently,  at  the  same  rate  of  N 
addition,  levels  of  ammonium  were  lower  directly 
below  the  emitter  and  those  of  nitrate  were  higher 
further  away  from  the  emitters  for  the  urea  than 
ammonium  sulfate  treatments.  Soil  acidification 
below  the  emitters  resulted  in  significant  decreases 
in  levels  of  exchangeable  Ca,  Mg  and  K  and  in- 
creases in  levels  of  exchangeable  Al,  EDTA-ex- 
tractable  Fe,  Mn,  Zn  and  Cu  and  bicarbonate- 
extractable  P.  Vegetative  growth  and  harvestable 
yields  of  courgettes  were  increased  by  both  irriga- 
tion and  nitrogen  applications.  Vegetative  growth 
was  generally  greater  at  the  low  rate  of  N  addition 
than  at  the  high  one  and  generally  followed  the 
order  calcium  nitrate  >  urea  >  ammonium  sulfate. 
However,  fruit  yields  followed  the  order  urea  > 
ammonium  sulfate  >  calcium  nitrate  and  were 
larger  at  the  high  rate  of  N  for  urea  and  ammoni- 
um sulfate  treatments  and  unaffected  by  rate  for 
the  calcium  nitrate  treatments.  It  is  suggested  that 
with  fertigation,  the  form  of  applied  N  can  have 
significant  physiological  effects  of  plant  growth 
and  yields  because  N  may  be  applied  into  the  root 
zone  on  numerous  occasions  during  the  growing 
season.  (Author's  abstract) 
W88-01993 


SOIL  AND  WATER  CONSERVATION  ON  THE 
CHINESE  LOESS  PLATEAU  -  THE  EXAMPLE 
OF  THE  XIO  SHI  GUO  BRIGADE, 

Royal  Inst,  of  Tech.,  Stockholm  (Sweden).  Institu- 
tionen  foer  Kulturteknik. 
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Field  3— WATER  SUPPLY  AUGMENTATION  AND  CONSERVATION 


Group  3F — Conservation  In  Agriculture 


For  primary  bibliographic  entry  see  Field  3B. 
W88-02236 


CATCHMENT  ECOSYSTEMS  AND  VILLAGE 
TANK  CASCADES  IN  THE  DRY  ZONE  OF  SRI 
LANKA:  A  TIME-TESTED  SYSTEM  OF  LAND 
AND  WATER  RESOURCE  MANAGEMENT, 

Sri  Lanka  Univ.,  Peradeniya.  Dept.  of  Geography. 
CM.  M.  Bandara. 

IN:  Strategies  for  River  Basin  Management:  Envi- 
ronmental Integration  of  Land  and  Water  in  a 
River  Basin.  D.  Reidel  Publishing  Co.,  Dordrecht, 
Holland.  1985.  p  99-1 13,  5  fig,  4  tab,  20  ref. 

Descriptors:  'Catchment  areas,  'Ecosystems,  'Vil- 
lages, 'Tank  cascades,  *Sri  Lanka,  *Land  manage- 
ment, 'Water  conservation,  Water  resources  de- 
velopment, Irrigation  practices,  River  basin  devel- 
opment, Surface  waters,  Water  supply. 

The  salient  features  of  the  traditional  irrigation 
systems,  particularly  those  related  to  tank  cascades 
in  the  Dry  Zone  of  Sri  Lanka,  are  analyzed  with  a 
view  to  understand  the  principles  of  resource  man- 
agement that  supported  these  irrigation  technol- 
ogies to  perpetuate  over  long  periods  of  history, 
often  running  back  to  twenty  centuries.  The  most 
conspicuous  characteristic  of  these  traditional  irri- 
gation systems  is  that  they  are  organized  within 
natural  drainage  basins  in  the  Dry  Zone  landscape. 
Thus,  in  certain  ways  these  miniature  catchment 
systems  may  be  taken  to  represent  a  microcosm  of 
larger  river  basin  systems  in  Sri  Lanka  and  possibly 
in  other  parts  of  the  world.  Ecologically,  the  cas- 
cade system  appears  to  be  a  logical  response  to  the 
challenges  posed  by  the  natural  environment  in  the 
Dry  Zone.  Water  is  the  most  scare  resource  in  this 
environment  and  its  rational  use  formed  the  basis 
of  all  dominant  human  activities.  In  an  environ- 
mental setting  where  groundwater  resources  are 
relatively  limited,  it  is  natural  that  all  the  attention 
is  focused  on  surface  waters.  The  management  of 
surface  water  resources  in  a  cascade  is  accom- 
plished within  the  framework  of  the  natural  drain- 
age basin.  In  a  climate  of  seasonal  water  shortage 
and  occasional  water  surplus,  the  development  of 
small  village  tank  systems  appears  to  have  been  the 
best  answer.  Once  a  system  of  storage  reservoirs  is 
established,  a  host  of  microclimatic,  hydrological, 
ecological  and  socio-cultural  factors  became  the 
determinants  of  its  success.  The  preservation  of  the 
forest  cover  in  the  watershed  areas,  thus  became 
part  of  the  water  conservation  strategy.  (See  also 
W88-02227)  (Lantz-PTT) 
W88-02237 


CONTROL  AND  MANAGEMENT  OF  LAND 
USE  AND  WATER  RESOURCES  OF  BHAVANI 
RIVER  BASIN  IN  TAMIL  NADU,  INDIA, 

Tamil     Nadu     Agricultural     Univ.,     Coimbatore 
(India).  Water  Technology  Centre. 
R.  K.  Sivanappan. 

IN:  Strategies  for  River  Basin  Management:  Envi- 
ronmental Integration  of  Land  and  Water  in  a 
River  Basin.  D.  Reidel  Publishing  Co.,  Dordrecht, 
Holland.  1985.  p  1 15-122,  2  fig. 

Descriptors:  'Water  conservation,  'Land  use, 
•Water  resources  development,  'River  basins, 
'India,  'Bhavani  River,  'Aquifers,  Tamil  Nadu, 
Surface  water,  Water  management,  Water  supply, 
Irrigation,  Seasonal  variation,  Monsoon,  Ground- 
water, Seepage. 

Bhavani  River  is  one  of  the  important  tributaries  of 
the  River  Cauvery  in  south  India.  The  river  origi- 
nates in  the  adjoining  Silent  Valley  in  Kerala  State, 
passes  through  Nilgiris  hills  and  joins  Cauvery  at  a 
place  called  Bhavani  in  Tamil  Nadu.  The  total 
drainage  area  (basin)  is  6730  sq  km.  The  tributaries 
for  the  river  are  Pykara,  Siruvani,  Kundah,  Coon- 
oor  and  Moyar.  The  basin  receives  rain  from 
southwest  and  northeast  monsoons.  The  lower 
Bhavani  reservoir  constructed  across  the  river, 
provides  a  storage  capacity  of  906  million  cu  m  to 
irrigate  about  84,000  ha.  In  addition,  there  are 
many  small  reservoirs  constructed  in  hills  to  store 
about  473  million  cu  m  which  are  used  for  hydro 
power  generation  which  is  about  50%  of  the  hydro 
power  production  in  the  State.  Water  management 
is  a  complex  problem  in  this  region  in  view  of  the 


fact  that  it  involves  numerous  farmers  and  various 
agencies  in  the  irrigation  projects.  Therefore,  it  is 
necessary  to  have  a  Farmer's  Association  involv- 
ing the  representative  farmers  and  various  Govern- 
mental agencies  responsible  for  the  delivery  of 
water,  giving  inputs  and  advice  for  the  agricultural 
production.  The  following  alternatives  are  suggest- 
ed for  better  water  management  practices  in 
Lower  Bhavani  Project:  (1)  The  entire  ayacut  can 
be  supplied  with  water  at  50%  of  the  present 
quantity  which  is  supplied  to  half  of  the  area  in 
alternate  years.  This  would  enable  the  farmer  to 
economically  utilize  the  water,  develop  under- 
ground water  resources  and  to  adopt  conjunctive 
water  use;  and  (2)  An  alternative  to  No.  1  above, 
which  may  be  considered  is  the  present  system  of 
water  distribution  to  an  irrigated  crop  from  August 
to  December  to  the  same  field  could  be  changed  as 
follows:  Water  supply  to  a  field  can  be  started  in 
August.  A  wet  crop  can  be  raised  between  August 
and  December  and  the  same  farmer  can  go  for  an 
irrigated  dry  crop  like  groundnut  from  January  to 
April.  Water  shall  be  supplied  to  the  same  field 
from  January  to  April  also,  but  at  a  reduced  quan- 
tity. (See  also  W88-02227)  (Lantz-PTT) 
W88-02238 


REFORM      IN     COSTING     AND     PRICING 
WATER, 

West  Virginia  Univ.,  Morgantown.  Coll.  of  Busi- 
ness and  Economics. 
For  primary  bibliographic  entry  see  Field  6C. 

W88-02314 


USING  CROP  YIELD  AND  EVAPOTRANSPIR- 
ATION  RELATIONS  FOR  REGIONAL  WATER 
REQUIREMENT  ESTIMATION, 

Florida  Univ.,  Gainesville.  Dept.  of  Agricultural 

Engineering. 

For   primary   bibliographic   entry   see   Field   2D. 

W88-02382 


MANAGING  ROTATIONAL  CANAL  WATER 
SUPPLIES  ON  THE  FARM, 

Central  Soil  Salinity  Research  Inst.,  Karnal  (India). 

Div.  of  Agricultural  Engineering. 

N.  K.  Tyagi. 

Water  Resources  Bulletin  WARBAQ,  Vol.  23,  No. 

3,  p  455-462,  June  1987.  5  fig,  3  tab,  10  ref. 

Descriptors:  'Water  management,  'Irrigation 
practices,  'Evapotranspiration,  'Crop  yield, 
'Costs,  India,  Food  crops,  Agriculture,  Planning, 
Optimization,  Irrigation. 

A  procedure  to  determine  optimal  irrigation  sched- 
uling strategies  under  rotational  water  delivery 
systems  is  presented.  The  methodology  involves 
integration  of  water  delivery  amount  and  frequen- 
cy, irrigation  management  strategies,  evapotran- 
spiration sequences  and  crop-evapotranspiration- 
production  functions  to  arrive  at  an  optimal  irriga- 
tion strategy.  Application  of  the  methodology  to  a 
farm  in  the  service  area  of  Western  Yamuna  Canal 
(India)  where  a  two-stage  system  of  rotation,  one 
among  the  irrigation  channels  and  the  other  among 
the  farmers,  is  in  vogue,  reveals  that  maximum 
production  is  obtained  with  water  application  in  a 
rotational  manner  (RI)  rather  than  with  irrigation 
in  every  or  alternate  supply  periods.  Increase  in 
mean  water  supply  which  can  be  effected  through 
improvement  in  on-farm  conveyance  and  applica- 
tion systems,  has  a  greater  effect  on  yield  than 
decrease  in  variance  of  the  supply.  Benefit  cost 
analyses  indicates  that  precision  land  leveling  is 
more  cost  effective  in  increasing  water  supply  as 
compared  to  water-course  lining.  (Author's  ab- 
stract) 
W88-02384 


4.  WATER  QUANTITY 
MANAGEMENT  AND 
CONTROL 

4A.  Control  Of  Water  On  The 
Surface 


THIRD  UNITED  STATES  -  THE  NETHER- 
LANDS MEETING  ON  DREDGING  AND  RE- 
LATED TECHNOLOGY. 

For   primary   bibliographic   entry   see   Field   5G. 

W88-01522 


FEASIBILITY  OF  ASSIGNING  A  PROBABILI- 
TY TO  THE  PROBABLE  MAXIMUM  FLOOD. 

Interagency  Advisory  Committee  on  Water  Data, 

Reston,  VA.  Hydrology  Subcommittee. 

For  primary  bibliographic  entry  see  Field  2E. 

W88-01612 


DEVELOPMENT  OF  AN  EXPERT  SYSTEM 
FOR  THE  ANALYSIS  OF  URBAN  DRAINAGE 
USING  'SWMM'  (STORM  WATER  MANAGE- 
MENT MODEL), 

Purdue  Univ.,  Lafayette,  IN.  Water  Resources  Re- 
search Center. 
For  primary  bibliographic  entry  see  Field  6A. 

W88-01759 


STATISTICAL  EVALUATION  OF  DRAINAGE 
TREATMENTS  IN  SIMPLE  FIELD  TRIALS 
WITH  SPECIAL  REFERENCE  TO  FORMER 
OPENCAST  COAL  MFNING  LAND, 

University  Coll.  of  Wales,  Llanelly.  Field  Lab. 
For  primary  bibliographic  entry  see  Field  2G. 
W88-01923 


FIELD  DRAINAGE  EXPERIMENTS  AND 
DESIGN  ON  FORMER  OPENCAST  COAL 
MINING  LAND, 

University  Coll.  of  Wales,  Llanelly.  Field  Lab. 
For  primary  bibliographic  entry  see  Field  2G 
W88-01924 


SHORT-RANGE  RUNOFF  FORECASTING 
FOR  THE  RIVER  RHINE  AT  RHEINFELDEN: 
EXPERIENCES  AND  PRESENT  PROBLEMS, 

Eidgenoessische  Technische  Hochschule,   Zurich 

(Switzerland).  Geographisches  Inst. 

For  primary  bibliographic  entry  see  Field  2E. 

W88-01968 


PREDICTION  OF  NITROGEN  AND  PHOS- 
PHORUS LOSSES  AS  RELATED  TO  AGRI- 
CULTURAL DRAINAGE  SYSTEM  DESIGN, 

North  Carolina  State  Univ.  at  Raleigh.  School  of 

Agriculture  and  Life  Sciences. 

For   primary   bibliographic   entry   see   Field   2G 

W88-02071 


CATCHMENT  ECOSYSTEMS  AND  VILLAGE 
TANK  CASCADES  IN  THE  DRY  ZONE  OF  SRI 
LANKA:  A  TIME-TESTED  SYSTEM  OF  LAND 
AND  WATER  RESOURCE  MANAGEMENT, 

Sri  Lanka  Univ.,  Peradeniya.  Dept.  of  Geography. 
For  primary  bibliographic  entry  see  Field  3F. 

W88-02237 


CONTROL  AND  MANAGEMENT  OF  LAND 
USE  AND  WATER  RESOURCES  OF  BHAVANI 
RIVER  BASIN  IN  TAMIL  NADU,  INDIA, 

Tamil     Nadu     Agricultural     Univ.,     Coimbatore 

(India).  Water  Technology  Centre. 

For  primary  bibliographic  entry  see  Field  3F. 

W88-02238 


UPSTREAM  -  DOWNSTREAM  INTERAC- 
TIONS AS  NATURAL  CONSTRAINTS  TO 
BASIN-WIDE  PLANNING  FOR  CHINA'S 
RIVER  HUANG, 
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WATER  QUANTITY  MANAGEMENT  AND  CONTROL— Field  4 


m 


Groundwater  Management — Group  4B 


For   primary   bibliographic   entry   see   Field   4D. 
W88-02240 


SOME  STRATEGIC  PRINCIPLES  FOR  LONG- 
TERM  RIVER  BASIN  DEVELOPMENT  -  THE 
CASE  OF  HAN  RIVER, 

Yangtze  Valley  Planning  Office,  Wuhan  (China). 
F.  Ziyun. 

IN:  Strategies  for  River  Basin  Management:  Envi- 
ronmental Integration  of  Land  and  Water  in  a 
River  Basin.  D.  Reidel  Publishing  Co.,  Dordrecht, 
Holland.  1985.  p  141-150,  3  fig. 

Descriptors:  "River  basin  development,  *Water  re- 
sources development,  "Management  planning, 
•Han  River,  'China,  Long-term  planning,  Eco- 
nomic aspects,  Environmental  policy,  River  basins, 
Land  use. 

When  formulating  a  river  basin  strategy  economic 
benefits,  social  benefits  and  environmental  benefits 
have  to  be  considered  in  combination.  The  selected 
plan  for  the  development  of  a  river  basin  should 
pay  reasonable  attention  to  the  benefits  both  for 
the  parts  concerned  and  for  the  whole  area,  both 
for  the  present  time  and  for  future,  and  to  the 
consistency  of  productivity  of  nature  and  human 
being.  Basic  strategic  principles  for  long  term  river 
basin  development  as  illustrated  from  the  Han 
River  would  include  mitigation  of  disasters  and 
damages,  evaluation  of  water  and  land  resources 
capabilities,  assessment  of  the  environmental  im- 
pacts of  actions,  protection  and  multiple  use  of 
aquatic  environments,  control  and  protection  of 
land  resources,  and  preparedness  for  future 
changes.  Thus,  the  river  basin  strategy  must  be 
formed  in  combining  water  resources  planning, 
land  use  planning  and  environmental  planning  of 
the  basin  into  an  integral  whole.  (See  also  W88- 
02227)  (Author's  abstract) 
W88-02241 


PROBLEMS  RELATED  TO  GROWING  URBAN 
SYSTEMS  FROM  A  RIVER  BASIN  PERSPEC- 
TIVE, 

Lund  Univ.  (Sweden).  Dept.  of  Water  Resources 
Engineering. 
G.  Lindh. 

IN:  Strategies  for  River  Basin  Management:  Envi- 
ronmental Integration  of  Land  and  Water  in  a 
River  Basin.  D.  Reidel  Publishing  Co.,  Dordrecht, 
Holland.  1985.  p  337-346,  5  fig,  28  ref 

Descriptors:  *River  system,  "Urban  areas,  *River 
basin  development,  Water  resources  development, 
Social  aspects,  Economic  aspects,  Political  aspects. 

Because  of  the  rapid  growing  of  many  urban  areas 
it  becomes  more  and  more  important  to  analyze 
the  interactions  caused  by  these  areas  with  other 
parts  of  the  river  basin.  In  order  to  carry  out  such 
a  study,  the  author  tries  to  apply  a  systems  ap- 
proach where  interactions  between  the  rural  and 
the  urban  areas  are  considered.  The  analysis  is 
complicated  by  the  fact  that  not  only  water  related 
factors  have  to  be  taken  into  consideration,  but 
also  factors  that  indirectly  exert  influence  on  the 
development  of  the  river  basin.  Human  goals  and 
aspirations  as  well  as  socio-political  decisions  may 
come  to  play  an  important  role  if  we  want  a 
harmonic  and  sound  development  of  urban  ecosys- 
tems in  conjunction  with  natural  ecosystems.  The 
paper  mainly  focuses  on  water  flow  processes  be- 
tween the  different  subsystems.  (See  also  W88- 
02227)  (Author's  abstract) 
W88-02262 


NONLINEAR  PROGRAMMING  METHODS  IN 
RESERVOIR  SYSTEM  MANAGEMENT, 

Tennessee  Univ.,  Knoxville. 

For  primary  bibliographic  entry  see  Field  2H. 

W88-02273 


GABIONS  USED  IN  STREAM  GRADE-STABI- 
LIZATION STRUCTURES:  A  CASE  HISTORY, 

Iowa  State  Univ.,  Ames.  Dept.  of  Civil  Engineer- 
ing. 

For   primary   bibliographic   entry   see   Field   4D. 
W88-02356 


STOCHASTIC  DYNAMIC  PROGRAMMING 
BASED  APPROACH  TO  THE  OPERATION  OF 
A  MULTI-RESERVOIR  SYSTEM, 

Manitoba  Univ.,  Winnipeg.  Dept.  of  Civil  Engi- 
neering. 

For  primary  bibliographic  entry  see  Field  2H. 
W88-02376 


ENHANCEMENT  OF  RIPARIAN  ECOSYS- 
TEMS WITH  CHANNEL  STRUCTURES, 

Rocky   Mountain  Forest  and  Range  Experiment 

Station,  Tempe,  AZ.  Forestry  Sciences  Lab. 

L.  F.  DeBano,  and  B.  H.  Heede. 

Water  Resources  Bulletin  WARBAQ,  Vol.  23,  No. 

3,  p  463-470,  June  1987.  2  fig,  25  ref. 

Descriptors:  "Channel  structures,  "Riparian  zones, 
"Streamflow,  "Ecological  effects,  "Ecosystem 
management,  "Sediment  control,  "Hydrodynamics, 
"Sedimentation,  "Ecosystems,  Planning,  Dams. 

Naturally  occurring  and  man-made  structures  can 
be  used  for  enhancing  the  development  of  riparian 
zones.  Naturally  occurring  structures  are  cienagas, 
beaver  dams,  and  log  steps.  Man-made  structures 
include  large  and  small  channel  structures  and 
bank  protection  devices.  All  these  structures  affect 
streamflow  hydraulics  and  sedimentation  and  can 
create  a  more  favorable  environment  for  riparian 
zone  establishment.  However,  when  they  are  used 
improperly,  they  can  be  destructive  to  existing 
riparian  zones.  Since  stream  processes  are  general- 
ly slow,  long-time  spans  may  pass  before  the  ef- 
fects of  management  action,  good  or  bad,  become 
visible.  Also,  the  effects  of  large  dam  installations 
may  appear  a  long  distance  downstream  from  the 
dam.  Therefore,  investigations  must  be  of  a  wide 
scope.  Interactions  between  riparian  site,  channel, 
and  streamflow  may  be  so  complex  that  an  inter- 
disciplinary approach  is  required.  (Author's  ab- 
stract) 
W88-02385 


DESIGN  OF  DUAL-PURPOSE  DETENTION 
SYSTEMS  USING  DYNAMIC  PROGRAM- 
MING, 

Kentucky  Univ.,  Lexington.  Dept.  of  Civil  Engi- 
neering. 

L.  E.  Ormsbee,  M.  H.  Houck,  and  J.  W.  Delleur. 
Journal  of  Water  Resources  Planning  and  Manage- 
ment JWRMD5,  Vol.  113,  No.  4,  p  471-484,  July 
1987.  6  fig,  4  tab,  25  ref.  OWRT  Project  OWRT- 
14-34-1110-0498. 

Descriptors:  "Storm  water,  "Detention  reservoirs, 
"Flood  control,  "Design  standards,  "Water  pollu- 
tion control,  "Urban  runoff,  "Algorithms,  "Com- 
puter programs,  Storage,  Runoff,  Pollution  load. 

Stormwater  detention  basins  are  increasingly  being 
used  to  control  both  urban  flooding  and  nonpoint 
urban  pollution.  In  order  to  design  such  systems 
effectively  some  type  of  design  algorithm  is 
needed.  Two  different  dynamic  programming  for- 
mulations are  examined  for  use  in  the  development 
of  a  general  design  algorithm  for  dual  purpose 
detention  systems.  Both  formulations  can  be  used 
to  determine  the  locations  and  required  storage  for 
each  detention  basin  as  well  as  the  required  dimen- 
sions of  the  basin  and  the  associated  outlet  works. 
Importantly,  the  proposed  formulations  allow  the 
inclusion  of  pollutant  loads  and  associated  con- 
straints into  the  overall  stormwater  management 
problem.  (Author's  abstract) 
W88-02413 


4B.  Groundwater  Management 


MINE  WATER. 

International  Mine  Water  Association. 
Proceedings  of  the  Second  International  Congress. 
Volume  2,  September  1985.  510  p.  Edited  by  R. 
Fernandez-Rubio. 

Descriptors:  "Groundwater  management,  "Mine 
drainage,  "Coal  mining,  "Water  control,  "Ground- 
water movement,  "Aquifers,  "Mining  engineering, 
Grouting,  Materials  engineering,  Groundwater, 
Geohydrology,    Drainage,    Case    studies,    Wells, 


Mathematical  models,  Model  studies,  Dewatering, 
Depressurizing,  Groundwater  level,  Water  level, 
Symposium,  Conferences,  Spain,  Hazards,  Safety. 

The  proceedings  of  an  international  symposium  on 
mine  water  held  in  1985  in  Spain  includes  reports 
of  work  on  the  origins  of  mine  water,  surface  mine 
dewatering  techniques,  underground  mine  dewa- 
tering techniques,  the  role  of  water  in  mine  excava- 
tions, mine  hazards  related  to  water,  and  new 
engineering  techniques  for  special  cases.  Mathe- 
matical models  applied  to  the  prediction  of  mine 
water  inflows  are  also  detailed.  (See  also  W88- 
01408)  (See  W88-01555  thru  W88-01592)  (Lantz- 
PTT) 
W88-01554 


SURFACE  PROTECTION  PROBLEM  IN  CON- 
DITIONS OF  WATER  HAZARD  IN  DIAPIR 
SALT  MINES, 

Glowny  Inst.  Gornictwa,  Katowice  (Poland). 
G.  Kortas,  J.  Wilk,  and  Z.  Jasinski. 
IN:  Mine  Water,  Proceedings  of  the  Second  Inter- 
national Congress.  Volume  2,  September  1985.  p 
709-722,  12  fig,  12  ref. 

Descriptors:  "Groundwater  management,  "Salt 
mines,  "Mine  water,  "Poland,  Groundwater  move- 
ment, Geohydrology,  Flow  profiles. 

The  basic  problem  in  underground  mining  o.  _ 
salt  deposits  in  Polish  conditions,  is  the  wafer 
surrounding  salt  domes.  The  water  hazard  in  salt 
mines  is  indirectly  connected  with  danger  to  the 
surface  and  environment  of  mining  areas  in  case  of 
water  inrush.  The  drastic  proof  of  that  was  the 
biggest  catastrophe  in  the  history  of  Polish  mining 
-  the  flooding  of  one  of  the  diapir  salt  mines  in 
1977.  This  paper  presents  symptoms  of  water 
hazard  gradually  growing  in  the  years  1972-1977, 
describes  the  water  inrush  into  the  workings,  deals 
with  the  effects  of  drainage  of  mining  area  and  the 
mining  damages  caused  by  water  flow  under  the 
built-up  area.  The  processes  restoring  hydrogeolo- 
gical  equilibrium  and  the  settlement  of  surface 
displacements  in  the  period  from  1978-1985  are 
described.  It  is  necessary  to  protect  the  surface 
under  conditions  of  water  hazard  in  salt  mines. 
(See  also  W88-01554)  (Lantz-PTT) 
W88-01564 


GROUNDWATER  FLOW  SUBMODEL  FOR 
THE  ANALYSIS  OF  REGIONAL  WATER 
POLICIES  IN  OPEN-PIT  LIGNITE  MINING 
AREAS, 

Technische  Univ.,  Dresden  (German  D.R.).  Inst, 
of  Lignite  Mining. 

D.  Peukert,  B.  A.  Gutt,  B.  Rossbach,  and  S. 
Kaden. 

IN:  Mine  Water,  Proceedings  of  the  Second  Inter- 
national Congress.  Volume  2,  September  1985.  p 
765-775,  5  fig,  7  ref. 

Descriptors:  "Groundwater  management, 

•Groundwater  movement,  "Lignite  mines,  "Water 
policy,  "East  Germany,  Model  studies,  Flow  pro- 
files, Simulation  analysis,  Water  management. 

An  approach  to  groundwater  flow  submodels  for 
the  analysis  of  regional  water  policies  in  a  test 
region  in  the  German  Democratic  Republic  locat- 
ed in  the  Lusatian  Lignite  District  is  outlined.  An 
introductory  methodological  overview  on  the  use 
of  comprehensive  groundwater  flow  simulation 
models  in  lignite  mining  is  given.  For  the  test 
region  the  interactions  between  mine  dewatering, 
remaining  pit  utilization,  surface/groundwater 
flow,  etc.  have  been  investigated  with  the  help  of 
one  such  groundwater  flow  model,  described  in 
brief  here.  Based  on  these  investigations,  submo- 
dels have  been  developed  analyzing  the  interrela- 
tionships between  the  state  of  the  groundwater 
system  and  selected  decisions  on  mine  dewatering 
and  water  resources  management.  The  methodo- 
logical approach  is  described  and  illustrated  with 
practical  example.  (See  also  W88-01554)  (Author's 
abstract) 
W88-01569 
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HYDROGEOLOGIC  ASPECTS  OF  THE  ABAN- 
DONMENT OF  AN  UNDERGROUND  LEAD- 
ZINC  MINE, 

Idaho  Univ.,  Moscow.  Coll.  of  Mines  and  Earth 
Resources. 

D.  R.  Ralston,  and  R.  E.  Williams. 
IN:  Mine  Water,  Proceedings  of  the  Second  Inter- 
national Congress.  Volume  2,  September  1985.  p 
777-788,  9  fig. 

Descriptors:  'Geohydrology,  "Lead,  *Zinc,  *Mine 
wastes,  'Groundwater  management,  'Water  qual- 
ity control,  'Acid  mine  drainage,  Water  pollution 
control,  Groundwater  movement,  Path  of  pollut- 
ants, Flow  profiles,  Pollutant  load. 

Acid  mine  drainage  related  to  pyrite  oxidation  is  a 
serious  environmental  and  economic  concern.  Re- 
search on  minimizing  poor  quality  drainage  after 
abandonment  of  an  acid  producing  mine  is  taking 
place  at  the  Bunker  Hill  Mine,  located  in  northern 
Idaho.  The  Bunker  Hill  is  a  large  underground 
lead-zinc  mine  nearing  the  end  of  its  operating  life. 
It  discharges  acid  water  by  a  combination  of  gravi- 
ty drainage  and  pumpage  amounting  to  about  95 
L/sec.  The  pH  is  2.8  and  zinc  concentration  aver- 
ages 120  mg/L.  The  objective  of  this  research  is  to 
describe  the  water  flow  systems  and  water  quality 
distributions  in  the  mine  quantitatively  in  order  to 
evaluate  the  benefits  of  alternative  reclamation 
plans  to  minimize  acid  water  discharge  after  aban- 
donment. Graphs  of  flow  and  zinc  loading  at  six 
sites  demonstrate  the  flow/quality  characteristics 
of  the  mine.  The  temporal  variations  of  flow  and 
zinc  concentrations  vary  with  depth  in  the  mine. 
There  are  seasonal  variations  in  flow  and  zinc 
loading  in  the  shallow  workings.  The  mechanisms 
controlling  flow  and  zinc  concentrations  have 
major  implications  regarding  abandonment  alterna- 
tives for  the  Bunker  Hill  Mine.  The  deeper  por- 
tions of  the  mine  can  be  flooded;  this  will  decrease 
both  the  amount  of  water  discharged  and  the  zinc 
loading  from  the  mine.  However,  the  main  acid 
producing  areas  in  the  upper  workings  cannot  be 
flooded  because  of  the  large  number  of  portals  and 
the  fractured  nature  of  the  rock  mass.  (See  also 
W88-01554)  (Author's  abstract) 
W88-01570 


EFFECT  OF  GROUNDWATER  RE-ESTAB- 
LISHMENT ON  THE  SETTLEMENT  OF 
OPENCAST  MINE  BACKFILLS  IN  THE 
UNITED  KINGDOM, 

Nottingham  Univ.  (England).  Dept.  of  Mining  En- 
gineering. 

R.  N.  Singh,  B.  Denby,  and  S.  M.  Reed. 
IN:  Mine  Water,  Proceedings  of  the  Second  Inter- 
national Congress.  Volume  2,  September  1985.  p 
803-816,  8  fig,  2  tab,  10  ref. 

Descriptors:  'Groundwater         management, 

'Groundwater  movement,  'United  Kingdom, 
Water  table,  Mines,  Water  flow,  Groundwater 
budget,  Backfill,  Geohydrology. 

Surface  environmental  problems  associated  with 
the  reestablishment  of  the  groundwater  table  on 
the  settlement  of  opencast  mine  backfills  in  the 
United  Kingdom  are  outlined.  The  factors  affect- 
ing the  rate  of  groundwater  reestablishment  are 
reviewed  together  with  its  effect  on  the  settlement 
of  opencast  mine  backfills.  The  research  program 
includes  investigations  on  two  sites  to  monitor  and 
evaluate  recovery  and  settlement  patterns  in  the 
mine  backfills.  From  observations,  the  following 
conclusions  can  be  made:  (1)  Settlement  of  open- 
cast mine  backfill  is  entirely  due  to  the  effect  of 
groundwater  recovery  -  except  in  the  case  of  one 
instrument  which  has  shown  that  the  degree  of 
previous  compaction  is  of  significant  importance; 
(2)  The  rate  of  recovery  in  a  mine  backfill  can  be 
extremely  rapid,  (about  170-175  days),  from  the 
termination  of  pumping;  (3)  Once  the  fill  has  been 
saturated  then  settlement  effectively  ceases  (Al- 
though a  slower  rate  of  settlement  in  the  form  of 
creep  movements  is  thought  to  continue);  and  (4) 
Once  a  horizon  is  saturated  then  heaving  move- 
ments are  initiated.  The  maximum  heave  move- 
ments so  far  registered  however  are  only  in  the 
region  of  1-2  cm.  (See  also  W88-01554)  (Lantz- 
PTT) 
W88-01571 


REBUILDING  OF  ORIGINAL  WATER  BAL- 
ANCE IN  KARSTIC  RESERVOIRS, 

Central  Inst,  for  Mining  Development,  Budapest 
(Hungary). 
G.  Szilagyi. 

IN:  Mine  Water,  Proceedings  of  the  Second  Inter- 
national Congress.  Volume  2,  September  1985.  p 
841-847,  3  fig,  5  ref. 

Descriptors:  'Groundwater  budget,  'Groundwater 
management,  'Karst  hydrology,  'Hungary,  Pre- 
cipitation, Groundwater  recharge,  Water  balance, 
Groundwater  movement,  Grouting,  Mine  drain- 
age, Drinking  water,  Groundwater  supply. 

Distortion  has  occurred  in  the  Karst  water  balance 
of  the  Transdanubian  Mountains,  Hungary,  be- 
cause of  a  precipitation  shortage,  and  a  great 
volume  of  artificial  water  discharge.  Rebuilding  of 
the  original  water  balance  requires  new,  effective 
measures,  including  reducing  mine  water  pumping 
by  grouting;  reinjection  of  mine  water;  utilization 
of  mine  water  as  drinking  water  in  water  supply 
systems  and  direct  protection  of  thermal  springs. 
(See  also  W88-01554)  (Author's  abstract) 
W88-01574 


SUBMODELS  OF  GROUNDWATER-SURFACE 
WATER  INTERACTION  FOR  THE  ANALYSIS 
OF  REGIONAL  WATER  POLICIES  IN  OPEN- 
PIT  LIGNITE  MINING  AREAS, 

Institut    fuer    Wasserwirtschaft,    Berlin    (German 

D.R.). 

For  primary  bibliographic  entry  see  Field  2A. 

W88-01575 


MAIN  DEWATEREMG  OF  MINES  NEW  COST 
SAVING  TECHNIQUES, 

Flygt  A.B.,  Solna  (Sweden). 
B.  Anden. 

IN:  Mine  Water,  Proceedings  of  the  Second  Inter- 
national Congress.  Volume  2,  September  1985.  p 
891-895,  2  fig. 

Descriptors:  'Water  pollution  control,  'Dewater- 
ing,  'Groundwater  management,  'Economic  as- 
pects, 'Mine  drainage,  Pumps,  Cost  analysis,  Sedi- 
mentation. 

The  most  common  conventional  method  used 
today  for  the  removal  of  mine  waters  is  first  to 
separate  solids  particles  from  the  water  in  large 
sedimentation  basins  before  pumping  the  clarified 
water  out.  Multistage  clean  water  pumps  are  used 
for  this  operation.  In  addition  to  the  high  costs  for 
the  construction  of  the  basins  and  pump  founda- 
tions, operational  costs  are  also  high.  The  basins 
must  be  regularly  emptied  of  settled  sludge  and  the 
drainage  pumps  frequently  repaired  or  replaced 
due  to  excessive  wear  by  abrasive  particles  remain- 
ing in  the  water.  With  a  new  submersible  pump, 
one  can  avoid  investing  in  sedimentation  basins.  A 
simple  water  collection  sump  is  all  that  is  required. 
The  new  pump  can  be  sunk  at  almost  any  suitable 
angle.  The  water,  including  the  sludge  and  parti- 
cles, will  be  pumped  out  directly.  The  pump  is  2.7 
m  long,  weighs  2.5  tons  and  contains  two  main 
sections:  the  motor  and  the  pump.  The  simple 
installation  and  the  low  investment  and  mainte- 
nance costs,  make  this  pump  an  interesting  alterna- 
tive for  the  main  dewatering  in  newly  opened 
mines  and  on  new  levels  in  existing  mines.  The  test 
results  and  calculations  of  the  total  annual  costs  for 
this  new  pumping  concept  can  offer  more  than  a 
30%  savings  compared  to  conventional  techniques. 
(See  also  W88-01554)  (Lantz-PTT) 
W88-01578 


WATER  PROBLEM  IN  RELATION  TO 
MINING  AT  MAGNESITE  DEPOSITS  IN  SLO- 
VAKIA, 

Geologicky  Prieskum,  Spisska  Nova  Ves  (Czecho- 
slovakia). 
D.  Cabala. 

IN:  Mine  Water,  Proceedings  of  the  Second  Inter- 
national Congress.  Volume  2,  September  1985.  p 
919-930,  13  fig,  1  tab,  2  ref. 

Descriptors:  'Groundwater  movement,  'Magne- 
site,  'Mine  drainage,  'Czechoslovakia,  Ground- 
water movement,  Karstic  hydrology. 


The  Slovak  magnesite  deposits  in  the  Slovak  Ore 
Mountains  (Slovenske  rudohorie)  are  situated  in  a 
belt  reaching  to  the  Lucenec  Basin  in  the  west  and 
to  the  Kosice  Basin  in  the  east.  The  deposits  are  in 
two  main  West  Carpathian  tectonic  units.  This  belt 
contains  all  West  Carpathian  magnesite  deposits  of 
high  economic  importance  under  exploitation  at 
the  present  time.  The  present  problems  of  mine 
water  control  in  magnesite  deposits  under  strong 
karstic  water  hazard  are  characterized  by  relative- 
ly water  inrushes  which  may  cause  partial  or  total 
inundation,  temporary  break-down  and  endanger- 
ment  of  human  life.  Some  characteristics  and  de- 
fined cases  of  actively  exploited  deposits  are  also 
reported.  (See  also  W88-01554)  (Lantz-PTT) 
W88-01580 


MINE  DEWATERING  DESIGN  IN  SURFACE 
MINING  TO  IMPROVE  THE  QUALITY  OF 
GROUND  WATER, 

Universidad  Politecnica  de  Madrid  (Spain).  Es- 
cuela  Tecnica  Superior  de  Ingenieros  de  Minas. 
R.  Fernandez-Rubio,  J.  L.  Sastre,  J.  Casas,  S. 
Fernandez-Lorca,  and  J.  Fernandez-Lorca. 
IN:  Mine  Water,  Proceedings  of  the  Second  Inter- 
national Congress.  Volume  2,  September  1985.  p 
931-941,  9  fig,  2  ref. 

Descriptors:  'Dewatering,  'Groundwater  manage- 
ment, 'Mine  drainage,  Aquifers,  Groundwater 
supply,  Groundwater  budget,  Water  use,  Conflict- 
ing use,  Irrigation,  Municipal  water. 

The  extraction  of  groundwater  and  the  mining  of 
mineral  deposits  may  both:  (a)  disturb  the  hydrau- 
lic balance  of  the  existing  aquifers  and  (b)  cause 
deep  changes  in  their  hydraulic  conditions.  Fur- 
thermore, where  the  inter-bedded  sediments  con- 
tain highly  soluble  evaporite  rocks,  the  induced 
leakage  due  to  water  extraction  may  provoke  large 
changes  in  the  quality  of  groundwater.  Studies  and 
planning  of  an  open-pit  mine  dewatering  operation 
are  described.  The  design  was  aimed  to  minimize 
the  effect  of  the  leakage  between  an  unconfined 
heterogeneous  aquitard-aquifer  system  and  a  semi- 
confined  unconsolidated  sands  aquifer,  in  order  to 
reduce  the  contamination  of  the  groundwater  used 
for  the  town  water  supply  and  for  irrigation.  (See 
also  W88-01554)  (Lantz-PTT) 
W88-01581 


GEOPHYSICAL  PROSPECTING  FOR  MINED 
AREAS  IDENTIFICATION.  'SAN  JOSE'  MINE 
CASE  HISTORY  (CACERES  -  SPAIN), 

Compania  General  de  Sondeos  S.A.,  Madrid 
(Spain). 

A.  Granda,  J.  Casas,  and  J.  L.  Sastre. 
IN:  Mine  Water,  Proceedings  of  the  Second  Inter- 
national Congress.  Volume  2,  September  1985.  p 
943-951,  6  fig,  6  ref. 

Descriptors:  'Geophysics,  'Groundwater  manage- 
ment, 'San  Jose  Mine,  'Spain,  Resistivity, 
Groundwater,  Geohydrology. 

Geophysical  methods,  especially  those  of  resistivi- 
ty, offer  interesting  possibilities  for  use  in  the  study 
of  some  problems  which  are  related  to  subsurface 
water  and  mine  diggings.  Particularly  attractive, 
due  to  its  versatility,  ease  of  use,  and  good  results, 
the  'mise-a-la-masse'  method  is  perhaps  the  one 
which  has  the  greatest  potential  use  in  this  field.  A 
trial  was  carried  out  in  the  surroundings  of  the 
'San  Jose'  Mine  (Caceres-Spain).  This  is  a  mine 
which  has  been  abandoned  for  years.  The  investi- 
gators sought  to  check  the  effectiveness  of  the 
method  to  define  the  position  of  the  old  drifts  and 
the  approximate  magnitude  of  the  exploitation. 
This  study  indicates  that  the  distribution  and  posi- 
tion of  the  assumed  areas  mined  is  consistent  with 
the  geological  model,  and  with  previous  informa- 
tion available.  However,  with  a  view  to  better 
solving  the  connection  between  drifts,  and  to  ex- 
tending the  area  under  study,  to  define  how  far 
mining  really  took  place,  what  forms  of  action  are 
possible,  which  are  now  being  considered  and 
which  will  be  carried  out  in  the  coming  months. 
(See  also  W88-01554)  (Lantz-PTT) 
W88-01582 
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LIQUIDATION  OF  ABANDONED  MINE  EX- 
CAVATIONS BY  FLOODING, 

Ceskoslovenska    Akademie    Ved,    Prague.    Ustav 
Geologie  a  Geotechniky. 
J.  Hanzlik,  and  J.  Vydra. 

IN:  Mine  Water,  Proceedings  of  the  Second  Inter- 
national Congress.  Volume  2,  September  1985.  p 
953-965,  6  fig,  2  tab,  2  ref. 

Descriptors:  'Mines,  'Flooding,  'Groundwater 
management,  'Czechoslovakia,  Excavations,  Eco- 
nomic aspects,  Mine  drainage. 

One  method  of  abandonment  of  unproductive  mine 
excavations  consists  of  flooding  an  abandoned 
mine  excavation  in  the  upper  parts  of  a  mine, 
above  its  active  part.  The  method  has  been  practi- 
cally tested  at  the  Vitkov  mine,  in  Western  Bohe- 
mia. On  the  basis  of  the  positive  evaluation  of 
structural,  geohydrological  and  mining  conditions 
of  the  mining  space,  and  using  appropriate  safety 
measures,  flooding  of  the  old  mining  section  was 
permitted.  The  flooding  took  place  from  Novem- 
ber 1979  to  August  1984.  The  project  was  finished 
after  evaluation  of  the  flooding,  and  proof  of  its 
stability.  The  use  of  this  method  contributed  to 
substantial  economic  savings  in  mine  operation, 
and  improvement  of  land  ecology.  (See  also  W88- 
01554)  (Lantz-PTT) 
W88-01583 


HOT  WATER  SEEPAGE  INTO  SHALLOW 
COAL  MINES  OF  MANUGURU  COALBELT, 
GODAVARI  VALLEY  COALFIELD  ANDHRA 
PRADESH,  INDIA, 

Singareni  Collieries  Co.  Ltd.,  Kothagudem  (India). 
For  primary  bibliographic  entry  see  Field  2F. 
W88-01585 


HYDROGEOLOGICAL  INVESTIGATIONS  IN 
MINING  (WITH  REFERENCE  TO  USSR  EXPE- 
RIENCE), 

Leningrad  Mining  Inst.  (USSR). 
V.  A.  Mironenko. 

IN:  Mine  Water,  Proceedings  of  the  Second  Inter- 
national Congress.  Volume  2,  September  1985.  p 
991-1001,  7  fig. 

Descriptors:  'Geohydrology,  'Mine  drainage, 
•Groundwater  management,  'Groundwater  move- 
ment, Russia,  Ecological  effects. 

The  fundamental  principles  pursued  by  Soviet 
mining  hydrogeologists  are  illustrated  with  exam- 
ples from  mining  practice  in  the  USSR.  Topics 
discussed  are:  (1)  the  effect  of  water  on  the  condi- 
tions of  mining  operations;  (2)  methods  to  manage 
this  effect  (drainage);  (3)  consideration  for  ecologi- 
cal aspects  of  mining  and  drainage;  and  (4)  input 
information  and  principles  of  geohydrological  ex- 
ploration of  deposits.  (See  also  W88-01554)  (Au- 
thor's abstract) 
W88-01586 


STUDY  OF  FORMATION  OF  FISSURE-KARST 
WATER  INFLOWS  INTO  MINE  WORKINGS, 

Vsesoyuznyi    Nauchno-Issledovatel'skii    Inst.    Gi- 

drogeologii     i     Inzhenerdoi     Geologii,     Moscow 

(USSR). 

For  primary  bibliographic  entry  see  Field  2F. 

W88-01590 


WATER  IN  MINING  AND  UNDERGROUND 
WORKS  (EL  AGUA  EN  LA  MINERIA  Y  TRA- 
BAJOS  SUBTERRANEOS). 

Associacion    Nacional    de    Ingenieros   de    Minas, 

Granada  (Spain). 

Volume  3.  (1984).  162  p.  Edited  by  R.  Fernandez- 

Rubio. 

Descriptors:  'Groundwater  management,  'Mine 
drainage,  'Coal  mining,  'Water  control,  'Ground- 
water movement,  'Aquifers,  'Mining  engineering, 
Grouting,  Materials  engineering,  Groundwater, 
Geohydrology,  Drainage,  Case  studies,  Wells, 
Mathematical  models,  Model  studies,  Dewatering, 
Depressurizing,  Groundwater  level,  Water  level, 
Symposium,  Conferences,  Spain,  Hazards,  Safety. 


The  proceedings  of  an  international  symposium  on 
mine  water  held  in  1985  in  Spain  includes  reports 
of  work  on  the  origins  of  mine  water,  surface  mine 
dewatering  techniques,  underground  mine  dewa- 
tering techniques,  the  role  of  water  in  mine  excava- 
tions, mine  hazards  related  to  water,  and  new 
engineering  techniques  for  special  cases.  Mathe- 
matical models  applied  to  the  prediction  of  mine 
water  inflows  are  also  detailed.  This  final  volume 
presents  reports  on:  hydrogeological  investigations 
applied  to  mining  and  underground  work;  mining 
works  underwater  and  special  techniques;  the  role 
of  waters  in  mining  works;  mathematical  models 
applied  to  drainage  systems;  contamination  by 
mining  wastes;  and  miscellaneous  subjects.  (See 
also  W88-01408  and  W88-01554)  (Lantz-PTT) 
W88-01601 


GROUND  WATER  QUALITY  PROTECTION, 

Oklahoma    Univ.,    Norman.    Environmental    and 

Ground  Water  Inst. 

For   primary   bibliographic   entry   see   Field   5G. 

W88-01655 


PREDICTING  THE  OCCURRENCE  OF 
RADON-222  IN  NORTH  CAROLINA  GROUND- 
WATER, 

North  Carolina  Univ.   at  Chapel   Hill.   Dept.   of 
Environmental  Sciences  and  Engineering. 
For  primary  bibliographic  entry  see  Field  5B. 
W88-01760 


SPATIAL  DISTRIBUTION  AND  ANALYSIS  OF 
GROUNDWATER  NITRATE  CONTAMINA- 
TION IN  KALAMAZOO  COUNTY,  MICHI- 
GAN, 

Michigan  State  Univ.,  East  Lansing.  Center  for 

Remote  Sensing. 

For  primary  bibliographic  entry  see  Field  5B. 

W88-01763 


REGIONAL  ECONOMIC  GROWTH  FROM  IR- 
RIGATION DEVELOPMENT:  EVIDENCE 
FROM  NORTHERN  HIGH-PLAINS  OGAL- 
LALA  GROUNDWATER  RESOURCE, 

Colorado  State  Univ.,  Fort  Collins.  Dept.  of  Agri- 
cultural and  Natural  Resource  Economics. 
For  primary   bibliographic   entry   see   Field   6D. 
W88-01911 


WATER  QUALITY  ASPECTS  OF  ARTIFICIAL 
AQUIFER  RECHARGE  WITH  TREATED 
WASTEWATER, 

University  of  the  Witwatersrand,  Johannesburg 
(South  Africa).  Water  Systems  Research  Pro- 
gramme. 

For  primary  bibliographic  entry  see  Field  5G. 
W88-02092 


CONTROL  AND  MANAGEMENT  OF  LAND 
USE  AND  WATER  RESOURCES  OF  BHAVANI 
RIVER  BASIN  IN  TAMIL  NADU,  INDIA, 

Tamii     Nadu     Agricultural     Univ.,     Coimbatore 

(India).  Water  Technology  Centre. 

For  primary  bibliographic  entry  see  Field  3F. 

W88-02238 


OPTIMAL  MANAGEMENT  OF  A  REGIONAL 
AQUIFER  IN  EASTERN  SAUDI  ARABIA, 

University  of  Petroleum  and  Minerals,  Dhahran 

(Saudi  Arabia).  Dept.  of  Earth  Sciences. 

H.  Yazicigil,  R.  I.  Al-Layla,  and  R.  L.  de  Jong. 

Water  Resources  Bulletin  WARBAQ,  Vol.  23,  No. 

3,  p  423-434,  June  1987.  9  fig,  3  tab,  18  ref.  King 

Abdulaziz  City  for  Science  and  Technology  Grant 

AR-5-112. 

Descriptors:  'Optimization,  'Aquifer  management, 
•Water  management,  'Groundwater,  'Model  stud- 
ies, 'Saudi  Arabia,  Simulation,  Planning,  Aquifers, 
Drawdown,  Policy  making. 

The  formulation  and  application  of  a  groundwater 
hydraulic  management  model  to  determine  the  op- 
timal development  and  operating  policies  of  a  re- 
gional aquifer  in  the  Eastern  Province  of  Saudi 


Arabia  is  described.  The  hydraulic  response  of  the 
aquifer  system  is  represented  by  a  simulation  model 
that  is  linked  to  an  optimization  management 
model  using  response  functions.  Yearly  optimal 
groundwater  extraction  rates  over  a  planning  hori- 
zon of  15  years  are  determined  for  four  scenarios, 
each  reflecting  alternative  groundwater  develop- 
ment policies.  The  results  are  presented  in  the  form 
of  tradeoff  curves,  relating  drawdowns  to  optimal 
pumpage,  which  may  enhance  the  decisionmaker's 
ability  to  select  the  best  development  policy  from  a 
set  of  alternatives.  The  results  illustrate  how  vari- 
ous optimal  management  schemes  can  be  devised 
to  increase  the  total  withdrawal  from  the  aquifer 
while  preventing  excessive  dewatering.  (Author's 
abstract) 
W88-02381 


4C.  Effects  On  Water  Of 
Man's  Non-Water 
Activities 


MINE  WATER. 

International  Mine  Water  Association. 

For  primary  bibliographic  entry  see  Field  4B. 

W88-01554 


ASSESSING  IMPACT  OF  SURFACE  MINING 
ON  RECHARGE, 

New  Mexico  Bureau  of  Mines  and  Mineral  Re- 
sources, Socorro. 
W.  J.  Stone. 

IN:  Mine  Water,  Proceedings  of  the  Second  Inter- 
national Congress.  Volume  2,  September  1985.  p 
829-840,  4  fig,  4  tab,  13  ref. 

Descriptors:  'Surface  mining,  'Recharge,  'Trac- 
ers, 'Groundwater  recharge,  Hydrologic  budget, 
Chlorides,  Recharge  rates,  Groundwater  budget. 

Recharge  is  an  important  consideration  in  assessing 
hydrologic  impact  of  surface  mining,  because  it  is  a 
major  component  of  the  water  budget  of  the  area. 
However,  recharge  data  are  often  not  available 
and  measurement  by  the  usual  chemical  and  physi- 
cal methods  is  complex,  time-consuming,  and  ex- 
pensive. An  alternative  chemical  method,  based  on 
the  chloride  content  of  water  in  the  unsaturated 
zone,  is  simple  and  relatively  inexpensive.  Applica- 
tion of  this  method  to  areas  of  active  and  proposed 
coal  surface  mining  in  the  southwestern  United 
States  has  made  it  possible  to  compare  premining 
and  present  recharge  rates  so  that  the  impact  of 
post-mining  reclamation  on  recharge  may  be  as- 
sessed. Plots  of  cumulative  chloride  content  vs. 
cumulative  water  content  provided  a  means  of 
estimating  late  Pleistocene  and  Holocene  recharge 
rates.  These  higher  rates  may  be  considered  worst- 
case  values  inasmuch  as  the  Quaternary  climate 
was  wetter  than  the  present  climate.  Recharge 
estimates  based  on  the  chloride  method  have  gen- 
erally been  corroborated  by  those  of  other  chemi- 
cal and  physical  methods  where  this  has  been 
attempted.  The  chloride  method  should  prove 
useful  in  assessing  impact  of  most  surface  mining 
operations  on  recharge.  (See  also  W88-01554)  (Au- 
thor's abstract) 
W88-01573 


GROUND-WATER  REACTIONS  TO  SURFACE 
COAL  MINING  IN  SEMIARID  LANDS, 

Montana  Bureau  of  Mines  and  Geology,  Butte. 
W.  A.  Van  Voast. 

IN:  Mine  Water,  Proceedings  of  the  Second  Inter- 
national Congress.  Volume  2,  September  1985.  p 
861-873,  7  fig,  7  ref. 

Descriptors:  'Groundwater  management,  'Water 
quality,  'Coal  mines,  'Semiarid  regions,  'Mine 
drainage,  'Water  pollution  effects,  Montana, 
Groundwater  quality,  Piezometry,  Water  analysis, 
Leaching,  Groundwater  pollution. 

Coal  beds  that  will  be  mined  in  southeastern  Mon- 
tana are  aquifers  that  provide  essential  local  water 
supplies.  Mine  cuts  along  aquifer  outcrops  create 
almost  imperceptible  piezometric  changes.  Mine 
cuts  between  outcrops  induce  rapid  storage  deple- 
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tion  and  associated  piezometric  depressions.  One 
such  cut  near  Decker  induced  1250  cu  m/day  of 
flow  from  storage  and  has  created  a  piezometric 
depression  of  5  m  or  more  as  far  as  4000  m  from 
the  mine.  Effluents  from  active  mines  are  chemi- 
cally similar  to  other  area  waters  because  they  are 
mixtures  of  groundwaters  entering  the  mine  cuts. 
Occasional  high  concentrations  of  nitrate  do  occur, 
however,  as  residuals  from  explosives.  Spoils  com- 
monly contain  mine-floor  aquifers  of  wasted  coal 
and  coarse  rubble  at  their  bases,  confined  beneath 
finer-grained  sand,  silt,  and  clay.  Hydraulic  con- 
ductivities are  comparable  with  those  of  undis- 
turbed confined  aquifers.  Water  quality  in  mined 
lands  is  highly  diverse  because  of  diverse  spoils 
lithologies  and  poorly  established  groundwater  cir- 
culation. Groundwater  in  spoils  is  more  mineral- 
ized than  in  the  coal  beds;  post-mining  dissolved 
solids  concentrations  are  2-  to  3-fold  increases  over 
pre-mining  concentrations.  Before-mining  predic- 
tions of  post-mining  groundwater  quality  are  very 
rough,  at  the  present  time  relying  upon  saturated- 
paste  analyses  to  determine  available  volumes  and 
species  of  soluble  salts.  Efforts  to  improve  the 
predictions  by  using  column  leach  tests  have  not 
been  very  successful.  Geochemical  equilibrium  be- 
tween spoils  and  groundwater  apparently  does  not 
become  established  in  the  early  years  after  mining. 
(See  also  W88-01554)  (Author's  abstract) 
W88-01576 


LAND  SUBSIDENCE  EFFECTED  BY  DEWA- 
TERING  OF  OPEN-PITS, 

POLTEGOR,  Wroclaw  (Poland). 
J.  Wojciechowski,  and  K.  Serewko. 
IN:  Mine  Water,  Proceedings  of  the  Second  Inter- 
national Congress.  Volume  2,  September  1985.  p 
875-889,  7  fig,  3  tab,  8  ref. 

Descriptors:  *Land  subsidence,  *Dewatering, 
•Mine  drainage,  'Poland,  Groundwater  budget, 
Hydrologic  models,  Model  studies,  Mathematical 
models,  Mathematical  studies. 

In  1975,  the  construction  of  one  of  the  world's 
biggest  lignite  open-pits,  the  Betchatow  pit,  was 
begun  in  central  Poland.  Opening  out  required  the 
prior  drainage  of  the  overburden.  At  present  the 
cone  of  drawdown  extends  for  about  10  km  and 
the  maximum  drawdown  of  the  groundwater  level 
in  the  pit  is  about  200  m.  At  the  same  time  as 
dewatering  began,  a  survey  of  the  influence  of 
drainage  over  the  neighboring  area  was  started. 
More  than  3000  ground  movement  points  were 
surveyed.  Up  to  now,  a  maximal  subsidence  of  0.5 
m  has  been  recorded.  Two  theoretical  interpreta- 
tive models  of  the  subsidence  process  were  ap- 
plied. The  first  model  was  based  on  Terzaghi's 
uniaxial  consolidation  theory.  In  the  second  one,  it 
was  assumed  that  the  true  process  deviates  from 
Terzaghi's  principles  due  to  the  rock  mass  anisot- 
ropy.  The  survey  results  permitted  the  verification 
of  both  models.  An  approximation  procedure  was 
applied  to  determine  the  corrective  coefficients 
expressing  errors  of  the  model  parameters  and 
processes  not  contained  in  the  models.  This  model, 
together  with  corrective  coefficients,  permits  de- 
tailed forecasts  of  land  subsidence  around  open  pit 
and  dewatering  operations.  (See  also  W88-01554) 
(Author's  abstract) 
W88-01577 


INFLUENCE  OF  MINING  ON  THE  GROUND- 
WATER MINERALIZATION  IN  THE  UPPER 
SILESIAN  COAL  BASIN, 

Instytut  Geologiczny,  Sosnowiec  (Poland).  Upper 
Silesian  Branch. 
A.  Rozkowslci. 

IN:  Mine  Water,  Proceedings  of  the  Second  Inter- 
national Congress.  Volume  2,  September  1985.  p 
1015-1025,  6  fig,  4  ref. 

Descriptors:  'Groundwater  quality,  'Mineraliza- 
tion, 'Coal  mining,  'Environmental  effects, 
•Poland,  'Mine  drainage,  Groundwater  move- 
ment. Row  profiles,  Geohydrology. 

The  Upper  Silesian  Coal  Basin  covers  an  area  of 
about  7500  sq  km,  within  the  Variscitic  intermon- 
tane  depression.  It  has  been  mined  since  the  second 
half  of  the   18th  century.  The  average  depth  of 


mining  is  about  650  m.  An  increase  of  mine  water 
mineralization  has  been  observed  with  depth  from 
0.2  to  372.6  g/cu  dm.  Isotope  investigations  have 
given  an  indication  about  the  differentiated  origin 
of  waters,  and  their  location  in  the  flow  system. 
Mine  pumping  about  1  million  cu  m/day  has  a 
great  influence  on  the  geohydrologic  conditions  in 
the  coal  basin.  The  artificial  hydraulic  interconnec- 
tions created  by  mine  activity  and  deep  drainage, 
have  caused  changes  in  the  natural  regime  of 
groundwater  movement.  In  these  circumstances, 
atmospheric  waters  penetrate  to  a  considerable 
depth  into  Carboniferous  deposits  and  frequently 
become  mixed  with  relict  brines.  Taking  into  ac- 
count these  phenomena,  mine  water  mineralization 
is  lower  than  observed  before  mining.  The  refresh- 
ing effect  due  to  mining  activity  depends  mainly 
on  the  depth  of  mining,  drainage  activity  and  geo- 
logical conditions  of  the  area.  (See  also  W88- 
01554)  (Author's  abstract) 
W88-01588 


TOWARDS  A  WATER  BALANCE  IN  THE  CEN- 
TRAL AMAZONIAN  REGION, 

Universidade  Estadual  Paulista,  Botucatu  (Brazil). 

Faculdade  de  Ciencias  Agronomicas. 

P.  R.  Leopoldo,  W.  Franken,  E.  Salati,  and  M.  N. 

Ribeiro. 

Experientia  EXPEAM,  Vol.  43,  No.  3,  p  222-233, 

March  15,  1987.  9  fig,  7  tab,  54  ref. 

Descriptors:  'Environmental  effects,  'Amazon 
River  basins,  'Tropical  regions,  Deforestation, 
•Water  balance,  Forestry,  Soil  quality,  Erosion, 
Soil  temperature. 

Until  the  1960s  the  Amazonia  forest  cover  re- 
mained essentially  intact.  However,  with  the  con- 
struction of  roads  in  the  70s  colonization,  accom- 
panied by  deforestation,  set  in  with  ever-increasing 
speed.  Under  the  auspices  of  the  'Instituto  Na- 
cional  de  Colonizacao  e  Reforma  Agraria',  the 
government  alone  removes  an  average  of  25,000  sq 
km  of  forest/yr.  As  a  result  of  this  process,  nation- 
al and  international  concern  has  intensified.  Some 
authors  claim  that  the  energy  liberated  by  the 
condensation  of  water  vapors  from  the  Amazon 
Basin,  which  is  transported  in  the  higher  atmos- 
pheric strata  to  the  polar  regions,  represents  an 
important  contribution  to  the  thermal  equilibrium 
of  the  earth.  Others  hypothesize  that  even  com- 
plete deforestation  would  have  little  global  impact. 
Fortunately,  though,  matters  have  moved  beyond 
mere  conjecture  and  dispute.  National  and  interna- 
tional agencies  have  cooperated  in  setting  up  a 
number  of  research  programs  on  the  interaction 
between  vegetation  and  atmosphere  throughout 
the  northern  Brazilian  states  and  through  the 
Amazon  Basin  as  a  whole,  including  the  neighbor- 
ing countries.  However,  in  view  of  the  enormous 
problems,  that  would  arise  from  a  possible  destabi- 
lization  of  the  Amazonian  ecosystem,  these  efforts 
must  be  considered  as  a  modest  beginning  and  as 
an  incentive  for  continued  research.  Some  possible 
effects  of  deforestation  include:  (1)  poor  soil  qual- 
ity due  to  full  exposure  to  solar  radiation;  (2) 
elevation  of  soil  temperature;  (3)  disruption  of  soil 
fauna;  (4)  reduced  infiltration  rates;  and  (5)  an 
increase  in  soil  erosion.  (Lantz-PTT) 
W88-01887 


CHANGING  ILLINOIS  RIVER, 

Illinois  Univ.  at  Urbana-Champaign.   Water  Re- 
sources Center. 

For  primary  bibliographic  entry  see  Field  5C. 
W88-02244 


GROUNDWATER  QUALITY  PROTECTION 
POLICIES  FOR  THE  ROCKY  MOUNTAIN 
REGION  AND  THE  NATION. 

Colorado  Water  Resources  Research  Inst.,  Fort 

Collins. 

For   primary   bibliographic   entry   see   Field   5G. 

W88-02269 


INTRODUCTION  TO  ENVIRONMENTAL  SCI- 
ENCE, 

Wisconsin  Univ. -Green  Bay. 

For  primary  bibliographic  entry  see  Field  5A. 


W88-02321 


URBAN  HYDROLOGY:  A  MULTIDISCIPLI- 
NARY  PERSPECTIVE, 

T.  R.  Lazaro. 

Ann  Arbor  Science  Publishers,  Inc.,  Ann  Arbor, 

MI.  249  p. 

Descriptors:  *Urban  hydrology,  'Urban  planning, 
•Urban  watersheds,  Hydrologic  systems,  Urban- 
ization, Streamfiow,  Water  quality,  Hydrologic 
models,  Urban  runoff,  Structural  engineering. 

Urban  hydrology  is  one  of  the  major  problems 
facing  cities  today;  it  involves  all  aspects  of  the 
flow  of  stormwater  through  urban  areas  to  receiv- 
ing watercourses.  Considerable  portions  of  urban 
budgets  are  devoted  to  the  safe  conveyance  of  this 
water,  either  through  sewerage  systems  or  in  chan- 
nels. A  related  problem  concerns  the  deterioration 
of  the  water's  quality  as  it  travels  through  urban 
areas,  reduces  the  recreation  potential  of  rivers, 
adds  to  the  cost  of  water  processing,  and  generates 
many  environmental  controversies.  All  this  occurs 
within  man's  supervision,  and  even  though  the 
most  sophisticated  technology  yet  devised  is  avail- 
able. The  major  failing  concerns  specialization  and 
its  spinoff,  the  lack  of  effective  and  earnest  com- 
munication. Specialization  has  developed  society 
into  a  very  complex  and  viable  functional  unit,  but 
at  the  same  time  it  has  built  up  formidable  commu- 
nication barriers.  An  example  of  this  concerns 
many  scientists  who,  after  reviewing  a  study  con- 
ducted in  a  field  other  than  their  own,  overlook 
the  benefits  of  full  comprehension  of  this  research. 
In  this  manner,  much  research  is  duplicated  and 
consequently  much  time,  effort  and  expense  is 
wasted.  Therefore,  it  is  necessary  to  cultivate  mul- 
tidisciplinary  communication.  This  book  is  intend- 
ed to  be  a  multidisciplinary  vehicle;  to  present  to 
scientists  in  different  fields  urban  hydrology  and  its 
problems,  and  to  suggest  methods  of  solution. 
Topics  presented  are:  (1)  city  physiology  and  anat- 
omy; (2)  impact  of  urbanization  on  streamfiow;  (3) 
urbanization  and  stream  water  quality;  (4)  analysis 
of  hydrologic  change  due  to  urbanization;  (5)  mod- 
eling urban  water  quantity  and  quality;  (6)  non- 
structural control  measures;  and  (7)  structural  con- 
trol measures.  (Lantz-PTT) 
W88-02326 


NEW  STUDIES  OF  URBAN  FLOOD  FRE- 
QUENCY IN  THE  SOUTHEASTERN  UNITED 
STATES, 

Geological  Survey,  Atlanta,  GA.  Water  Resources 

Div. 

V.  B.  Sauer. 

Transportation  Research  Record  TRREDM,  No. 

1073,  p  10-15,  1986.  3  tab,  12  ref. 

Descriptors:  *Urban  areas,  *Urban  hydrology, 
'Urban  runoff,  'Flood  frequency,  'Flood  peak, 
'Model  studies,  'Regression  analysis,  Estimating, 
Prediction,  Equations,  Floods. 

Five  reports  dealing  with  flood  magnitude  and 
frequency  in  urban  areas  in  the  southeastern 
United  States  have  been  published  during  the  past 
2  years  by  the  U.S.  Geological  Survey  (USGS). 
These  reports  are  based  on  data  collected  in 
Tampa  and  Tallahassee,  Florida;  Atlanta,  Georgia; 
and  several  cities  in  Alabama  and  Tennessee.  Each 
report  contains  regression  equations  useful  for  esti- 
mating flood  peaks  for  selected  recurrence  inter- 
vals at  ungauged  urban  sites  in  their  respective 
study  area.  A  nationwide  study  of  urban  flood 
characteristics  by  the  USGS  published  in  1983 
contains  equations  for  estimating  urban  peak  dis- 
charges for  ungauged  sites  throughout  the  United 
States.  At  the  time  that  the  nationwide  study  was 
conducted,  data  from  only  35  sites  in  the  southeast- 
ern United  States  were  available.  The  five  new 
reports  contain  data  for  88  additional  sites  in  the 
southeastern  United  States.  These  new  data  show 
that  the  seven-parameter  estimating  equations  de- 
veloped in  the  nationwide  study  are  unbiased  and 
have  prediction  errors  less  than  those  described  in 
the  nationwide  report.  On  the  other  hand,  the  new 
data  indicate  that  the  three-parameter  equations 
are  biased   and   significantly   underestimate  flood 
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discharge  in  four  of  the  new  study  areas.  The  five 
new  reports  on  the  southeastern  United  States  and 
the  nationwide  report  provide  reliable  methods  for 
estimating  design  discharges.  (Author's  abstract) 
W88-02352 


EMERGING     STATE     ROLES     IN      URBAN 
STORMWATER  MANAGEMENT, 

North  Carolina  Univ.  at  Chapel  Hill.  Dept.  of  City 

and  Regional  Planning. 

For  primary  bibliographic  entry  see  Field  6E. 

W88-02383 


DIMENSIONLESS  SOLUTION  OF  LAG  TIME 
FOR  DIVERGING  SURFACE, 

Technical   Univ.   of  Istanbul  (Turkey).   Dept.   of 

Civil  Engineering. 

For  primary  bibliographic  entry  see  Field  2A. 

W88-02442 


4D.  Watershed  Protection 


IMPORTANCE  OF  SOIL  CONSERVATION  IN 
THE  CONTEXT  OF  RIVER  BASIN  REALITIES, 

Government  of  India,  New  Delhi.  Advisory  Board 

on  Energy. 

For  primary  bibliographic  entry  see  Field  6A. 

W88-02233 


METHODS  OF  LAND  AND  WATER  CONSER- 
VATION IN  THE  WUDING  RIVER  BASIN, 

Ministry  of  Water  Resources  and  Electric  Power, 

Beijing  (China). 

For  primary  bibliographic  entry  see  Field  3B. 

W88-02235 


PROBLEMS  OF  LAND  USE  AND  WATER  RE- 
SOURCES MANAGEMENT  IN  THE  UPPER 
TANA  CATCHMENT  IN  KENYA, 

Natural    Resources    Development    Conservatory, 
Nairobi  (Kenya). 
G.  S.  Ongwenyi. 

IN:  Strategies  for  River  Basin  Management:  Envi- 
ronmental Integration  of  Land  and  Water  in  a 
River  Basin.  D.  Reidel  Publishing  Co.,  Dordrecht, 
Holland.  1985.  p  123-130,  2  tab. 

Descriptors:  'Land  use,  'Water  resources  develop- 
ment, *Water  management,  'Upper  Tana  River, 
•Kenya,  'Sedimentation,  Catchment  areas,  Ero- 
sion, Monitoring,  Sediment  yield,  Soil  loss,  Educa- 
tion. 

The  land  and  water  development  program  within 
the  upper  Tana  basin  in  E  Kenya  is  based  on  a 
universal  soil  loss  equation  for  the  river  basin, 
hillslope  plot  experiments  and  monitoring  of  sedi- 
ment yields  at  the  outlet  of  this  subcatchment.  Soil 
erosion  and  sedimentation  were  evaluated  using 
data  from  sediment  yield  monitoring  studies  be- 
tween 1948  and  1965,  sediment  production  rates 
during  the  1970's,  and  national  assessments  of  soil 
losses  and  sedimentation  rates.  Problems  for  hy- 
dropower  production,  need  for  sediment  measure- 
ment and  evaluation,  sources  of  sediment,  and  edu- 
cation and  training,  are  also  discussed.  (See  also 
W88-02227)  (Lantz-PTT) 
W88-02239 


UPSTREAM  -  DOWNSTREAM  INTERAC- 
TIONS AS  NATURAL  CONSTRAINTS  TO 
BASIN-WIDE  PLANNING  FOR  CHINA'S 
RIVER  HUANG, 

P.  Mosely. 

IN:  Strategies  for  River  Basin  Management:  Envi- 
ronmental Integration  of  Land  and  Water  in  a 
River  Basin.  D.  Reidel  Publishing  Co.,  Dordrecht, 
Holland.    1985.   p    131-140,  4  fig,    1   tab,    15   ref. 

Descriptors:  'Water  resources  development, 
•Water  management,  'China,  'Huang  River,  Man- 
agement planning,  Silt,  Flood  control,  River 
basins,  Water  conservation,  Agriculture,  Sedimen- 
tation. 

The  upstream-downstream  interrelations  among 
the   river   basin   problems   of  the   River   Huang, 


China,  are  intricate.  The  basin  in  characterized  by 
heavy  silt  production  in  the  middle  part  -  severely 
accelerated  by  far-reaching  adherance  to  Mao's 
strategy  'Make  grain  the  key  link'  -  and  flood 
control  in  the  lower  reaches,  throughout  history 
plagued  by  inundations  and  flood  breaches.  The 
steepness  of  the  upper  reaches  make  them  the 
natural  center  for  hydropower  potential  and  indus- 
try. The  present  land  use  of  the  loess  plateau  and 
fertile  plain  drained  by  the  middle  reaches,  is  char- 
acterized by  integrated  soil  and  water  conserva- 
tion, withdrawal  of  agriculture  from  hilltops,  and 
silt  traps  in  the  valley  bottoms  to  produce  new 
fertile  land.  The  overriding  consideration  in  the 
lower  reaches  is  flood  control  and  control  of  sedi- 
mentation to  stop  the  river  bed  from  rising.  This 
creates  contradictions  with  other  land  uses,  as  ex- 
emplified from  the  Beijin  flood  detention  area,  not 
in  use  for  that  purpose  during  the  past  30  years. 
(See  also  W88-02227)  (Author's  abstract) 
W88-02240 


GABIONS  USED  IN  STREAM  GRADE-STABI- 
LIZATION STRUCTURES:  A  CASE  HISTORY, 

Iowa  State  Univ.,  Ames.  Dept.  of  Civil  Engineer- 
ing. 

G.  J.  Hanson,  R.  A.  Lohnes,  and  F.  W.  Klaiber. 
Transportation  Research  Record  TRREDM,  No. 
1073,  p  35-42,  1986.  8  fig,  2  tab,  6  ref. 

Descriptors:  'Gabions,  'Grade  stabilization, 
'Stream  degradation,  'Erosion  control,  'Bank  sta- 
bilization, 'Stream  stabilization,  'Erosion,  Per- 
formance evaluation.  Design  criteria,  Streams, 
Case  studies,  Entrenchment,  Construction  materi- 
als, Sediments,  Costs. 

Streams  in  western  Iowa  have  been  degrading 
since  the  turn  of  the  century  and  this  entrenchment 
has  endangered  many  highway  and  railroad 
bridges.  Although  grade-stabilization  structures 
have  been  effective  in  controlling  this  erosion,  the 
cost  of  reinforced-concrete  structures  has  risen  to 
the  point  that  less  expensive  materials  need  to  be 
considered.  In  an  effort  to  evaluate  alternative 
materials  for  this  purpose,  a  gabion  drop  structure 
was  designed  and  built  and  its  performance  moni- 
tored for  2  years  after  completion.  The  demonstra- 
tion structure  has  performed  satisfactorily  with 
minimal  differential  settling  and  minor  erosional 
problems  downstream  of  the  structure.  Sedimenta- 
tion occurred  upstream  of  the  structure  during 
construction  but  little  additional  sediment  has  ac- 
cumulated since.  A  cost  analysis  that  normalizes 
several  variables  is  used  to  compare  the  gabion 
structure  with  concrete  structures  and  indicates 
that  the  cost  of  building  the  gabion  structure  was 
about  20  percent  of  that  of  a  comparable-size  con- 
crete structure.  It  is  concluded  that  this  type  of 
structure  is  an  effective  and  economic  alternative. 
(Author's  abstract) 
W88-02356 
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SLUDGE  CHARACTERISTICS, 

Wilkins  and  Wheaton  Engineering  Co.,  Kalama- 
zoo, MI. 
G.  E.  Jones. 

IN:  Sludge  and  Its  Ultimate  Disposal.  Ann  Arbor 
Science,  Ann  Arbor,  MI.  1981.  p  83-90,  4  tab,  3  ref. 

Descriptors:  'Sludge,  'Pollutant  identification, 
'Wastewater  sludge,  Physical  properties,  Chemical 
properties,  Metals,  Sludge  solids,  Organic  com- 
pounds, Microorganisms,  Nutrients,  Combustabi- 
lity. 

A  survey  by  the  US  EPA  of  publicly  owned 
treatment  facilities  in  the  United  States  showed 
that  approximately  40%  of  the  facilities  required 
upgrading  because  of  their  location  on  a  water 
quality-limited  segment  of  a  river  or  stream.  Addi- 
tional sludge  production  by  plants  under  expansion 
results  in  additional   waste  activated  sludge  and 


chemical  sludge  production.  It  is  the  sludge  char- 
acteristics from  any  facility  that  must  be  thorough- 
ly reviewed  prior  to  the  evaluation  and  selection  of 
a  suitable  disposal  alternative.  Sludge  testing  and 
analysis  have  shown  wide  variations  in  the  chemi- 
cal and  physical  properties  of  the  various  sludges. 
The  parameters  generally  measured  in  the  analysis 
of  sewage  sludges  depend  on  the  options  for  final 
disposal.  The  characteristics  generally  include  the 
following:  physical  characteristics;  basic  chemical 
composition;  concentrations  of  metals;  btu  value  of 
sludge;  mineral  nutrients  of  the  dry  sludge  solids; 
and  organic  chemicals  and  pathogenic  organisms. 
Additional  characteristics  to  be  considered  are: 
sludge  combustability  and  nutrient  values.  (See 
also  W88-01499)  (Lantz-PTT) 
W88-01504 


CONCEPTS,  COSTS  AND  USES  OF  GAS 
CHROMATOGRAPHY  AND  GAS  CHROMA- 
TOGRAPHY/MASS  SPECTROSCOPY  IN  THE 
ANALYSIS  OF  SLUDGE, 

Environmental  Research  Group,  Inc.,  Ann  Arbor, 

MI. 

R.  A.  Copeland. 

IN:  Sludge  and  Its  Ultimate  Disposal.  Ann  Arbor 

Science,  Ann  Arbor,  MI.  1981.  p  99-102. 

Descriptors:  'Pollutant  identification,  'Gas  chro- 
matography, 'Mass  spectrometry,  'Sludge,  'Waste 
treatment,  Costs. 

The  basic  concepts  of  gas  chromatography  and  gas 
chromatograpy/mass  spectrometry  (GS/MS)  are 
briefly  outlined  and  suggestions  are  given  for 
waste  treatment  plant  managers  on  how  to  keep  to 
a  minimum  the  organic  analytical  costs  associated 
with  their  operating  permits.  These  include:  (1) 
defining  the  problem;  and  (2)  negotiating  the  ana- 
lytical permit  parameters  with  the  applicable  regu- 
latory agency.  Although  the  suggestions  are 
geared  to  the  regulatory  climate  in  Michigan,  they 
should  be  applicable  to  any  state.  (See  also  W88- 
01499)  (Lantz-PTT) 
W88-01506 


CASE  HISTORY  OF  SAMPLING  PROBLEMS 
IN  A  SLUDGE  LAGOON, 

Environmental  Control  Technology  Corp.,   Ann 

Arbor,  MI. 

J.  E.  Schenk. 

IN:  Sludge  and  Its  Ultimate  Disposal.  Ann  Arbor 

Science,  Ann  Arbor,  MI.  1981.  p  103-106. 

Descriptors:  'Case  studies,  'Sludge,  'Pollutant 
identification,  Wastewater  treatment,  Sludge  la- 
goons, Waste  disposal,  Polychlorinated  biphenyls. 

A  case  history  of  one  investigation  into  the  dispos- 
al of  sludges  collected  over  a  number  of  years  in 
storage  lagoons  serves  to  illustrate  several  details 
that  may  need  to  be  considered  in  evaluating  ulti- 
mate disposal  options.  Based  on  the  analysis  of  the 
sludge,  it  was  determined  that  approximately  50% 
of  the  PCB  was  present  as  mono-,  di-  or  trichlorin- 
ated,  24%  present  as  tetrachlorinated  and  26%  as 
higher  chlorinated  biphenyls.  Only  65%  of  the 
total  PCB  would  remain  after  one  year,  41%  after 
three  years  and  34%  after  five  years.  Assuming 
that  no  other  problems  exist  with  respect  to  the 
sludge,  this  would  indicate  that  only  one-third  of 
the  initially  required  area  would  be  necessary  to 
provide  a  safe  level  of  PCB  after  a  five-year 
period.  (See  also  W88-01499)  (Lantz-PTT) 
W88-01507 


TOXIC  ELEMENT  COMPOSITION  OF  ACID 
MINE  WATERS  FROM  SULFIDE  ORE  DEPOS- 
ITS, 

Geological  Survey,  Menlo  Park,  CA. 
D.  K.  Nordstrom,  and  J.  W.  Ball. 
IN:  Mine  Water,  Proceedings  of  the  Second  Inter- 
national Congress.  Volume  2,  September  1985.  p 
749-758,  10  fig,  1  tab,  12  ref. 

Descriptors:  'Pollutant  identification,  'Acid  mine 
drainage,  'Sulfides,  'Path  of  pollutants,  Fate  of 
pollutants,  California,  Virginia,  Colorado,  Heavy 
metals,  Sulfates,  Zinc,  Cadmium,  Copper,  Alumi- 
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num,  Iron,  Arsenic,  Lead,  Nickel,  Cobalt,  Chromi- 
um, Hydrogen  ion  concentration. 

Acid  mine  waters  from  metal  sulfide  deposits  lo- 
cated in  non-carbonate  (silicate)  bedrock  have  been 
analyzed  from  four  different  localities  in  the 
United  States:  Iron  Mountain  mine,  California;  Le- 
viathan mines,  California;  Argo  tunnel,  Colorado 
and  Sulfur  mine,  Virginia.  The  range  of  pH  is  0.5- 
3.0  and  concentrations  of  Fe,  Al,  Zn,  Cu,  As,  Cd, 
Pb,  Tl,  Ni,  Co,  Cr,  V  and  S04  are  often  extraordi- 
narily high  and  certainly  at  toxic  levels.  Various 
plotting  techniques,  especially  when  combined 
with  chemical  equilibrium  computations,  are 
shown  to  be  powerful  tools  for  interpreting  the 
source  composition  and  downstream  attenuation  of 
metals  during  flow  through  a  drainage  basin.  The 
results  demonstrate  that  As  and  Tl  are  highly  non- 
conservative  and  are  rapidly  removed  from  solu- 
tion during  downstream  transport.  However,  Zn, 
Cd,  Li  and  S04  are  highly  conservative  and  are 
only  marginally  removed  from  solution.  Aluminum 
shows  both  conservative  and  nonconservative  be- 
havior with  a  clear  break  in  this  behavior  at  a  pH 
of  about  4.5;  i.e.,  at  higher  pH  values  a  strong 
solubility  control  by  microcrystalline  gibbsite  is 
demonstrated,  whereas  at  pH  values  less  than  4.5,  a 
simple  dilution  line  indicates  mixing  with  no  solu- 
bility control.  (See  also  W88-01554)  (Author's  ab- 
stract) 
W88-01567 


DETERMINATION  OF  ORGANIC  SUB- 
STANCES IN  WATER, 

T.  R.  Crompton. 

John    Wiley    and    Sons,    Chichester,    England. 

Volume  1,  1985.  560  p. 

Descriptors:  *Water  analysis,  'Pollutant  identifica- 
tion, *Water  pollution  sources,  "Organic  com- 
pounds, Hydrocarbons,  Aromatic  compounds,  Or- 
ganochlorines,  Insecticides,  Tissue  analysis,  Herbi- 
cides, Polychlorinated  biphenyls. 

The  body  of  information  available  throughout  the 
world  on  the  occurrence  and  determination  of 
organics  in  all  types  of  water  and  effluents  is 
reviewed.  Detailed  procedures  are  given  for  many 
of  the  more  important  techniques,  so  that  reference 
to  a  very  scattered  literature  can  in  many  cases  be 
avoided.  Chapter  1  covers  hydrocarbons  and  po- 
lyaromatic  hydrocarbons.  Chapter  2  deals  with  the 
various  types  of  surface  active  agents  while  Chap- 
ters 3  and  4  respectively  discuss  the  numerous 
types  of  organochlorine  and  organophosphorus  in- 
secticides and  herbicides  and  polychlorinated  bi- 
phenyls now  in  use  agriculture  which  are  finding 
their  way  into  the  water  courses.  Particular  groups 
of  substances  which  are  causing  concern  by  their 
presence  in  the  environment  are  discussed  in  detail, 
e.g.  polyaromatic  hydrocarbons,  chlorine  and 
phosphorus  insecticides,  herbicides,  polychlorinat- 
ed biphenyls,  haloforms  and  organometallic  com- 
pounds. In  addition  to  discussing  the  analysis  of 
river,  surface  and  underground  waters  and  potable 
water,  various  sections  include  discussion  of  ocean 
and  beach  waters,  sewage  and  trade  effluents  and 
muds  and  sediments.  In  certain  instances,  the  anal- 
ysis of  fish,  crustaceae  and  plant  life  for  organic 
pollutants  is  also  discussed.  Such  measurements  are 
very  useful  as  these  will  reflect  the  general  level  of 
pollution  that  has  occurred  over  a  period  of  time, 
as  opposed  to  spot  measurements  obtained  by  anal- 
ysis of  water  samples.  (See  also  W88-01600) 
(Lantz-PTT) 
W88-01599 


DETERMINATION  OF  ORGANIC  SUB- 
STANCES IN  WATER, 

T  R.  Crompton. 

John     Wiley    and     Sons,     Chichester,     England. 

Volume  2,  1985.  518  p. 

Descriptors:  •Pollutant  identification,  'Water  pol- 
lution sources,  'Organic  compounds,  Organome- 
tallic compounds,  Carbon,  Oxygen,  Halogens,  Ni- 
trogen, Sulfur,  Phosphorus,  Ozonation,  Pigments, 
Insecticides,  Herbicides,  Tissue  analysis 

The  body  of  information  available  throughout  the 
world   on   the   occurrence   and   determination   of 


organics  in  all  types  of  water  and  effluents  is 
reviewed.  A  particular  feature  is  the  presentation 
of  detailed  procedures  in  the  case  of  many  of  the 
more  important  techniques,  so  that  reference  to  a 
very  scattered  literature  can  in  many  cases  be 
avoided.  This  volume  discussed:  Chapter  1,  organ- 
ometallic compounds  -  organomercury,  organoar- 
senic,  organotin,  organolead,  organogermanium, 
and  organoantimony;  Chapter  2,  oxygen  com- 
pounds, such  as  fatty  acids,  glycols,  aldehydes, 
esters,  carbohydrates,  lactams,  phenols,  etc.;  Chap- 
ter 3,  nitrogen,  phosphorus,  and  sulfur  compounds; 
and  final  chapters  addressing  ozonation  products 
and  natural  pigments.  As  well  as  discussing  the 
analysis  of  river,  surface  and  underground  waters 
and  potable  water,  various  sections  include  discus- 
sion, where  relevant,  of  ocean  and  beach  waters, 
sewage  and  trade  effluents  and  muds  and  sedi- 
ments. In  certain  instances,  the  analysis  of  fish, 
crustaceae  and  plant  life  for  organic  pollutants  is 
also  discussed.  Such  measurements  are  very  useful 
as  these  will  reflect  the  general  level  of  pollution 
that  has  occurred  over  a  period  of  time,  as  opposed 
to  spot  measurements  obtained  by  analysis  of  water 
samples.  (See  also  W88-01599)  (Lantz-PTT) 
W88-01600 


PROFIENCY  TESTING  OF  WATER  MICROBI- 
OLOGY LABORATORIES  IN  THE  NETHER- 
LANDS, 

Rijksinstituut  voor  de  Volksgezondheid  en  Milieu- 
hygiene,  Bilthoven  (Netherlands).  Lab.  for  Water 
and  Food  Microbiology. 

For  primary  bibliographic  entry  see  Field  5G. 
W88-01710 


PRESENCE  OF  ERWINIA  CAROTOVORA  IN 
SURFACE  WATER  IN  NORTH  AMERICA, 

Colorado  State  Univ.,  Fort  Collins.  Dept.  of  Plant 

Pathology  and  Weed  Science. 

For  primary  bibliographic  entry  see  Field  2H. 

W88-01711 


HERBICIDE  LEVELS  IN  RIVERS  DRAINING 
TWO  PRAIRIE  AGRICULTURAL  WATER- 
SHEDS (1984), 

Department  of  Fisheries  and  Oceans,  Winnipeg 

(Manitoba).  Freshwater  Inst. 

For  primary  bibliographic  entry  see  Field  5B. 

W88-01800 


ENUMERATION  OF  FECAL  COLIFORMS 
AND  E.  COLI  IN  MARINE  AND  ESTUARINE 
WATERS:  AN  ALTERNATIVE  TO  THE  APHA- 
MPN  APPROACH, 

Public  Health  Service,  Davisville,  RI.  Technical 
Services  Unit. 

S.  R.  Rippey,  W.  N.  Adams,  and  W.  D.  Watkins. 
Water     Pollution     Control     Federation     Journal 
JWPFA5,  Vol.  59,  No.  8,  p  795-798,  August  1987. 
5  tab,  12  ref. 

Descriptors:  'Pollutant  identification,  'Filtration, 
'Coliforms,  'Escherichia  coli,  'Membranes,  Esti- 
mating, Estuaries,  Water  quality,  Performance 
evaluation,  Shellfish,  Statistical  analysis,  Marine 
environment,  Microbiological  studies. 

The  mTEC  and  APHA-MPN  procedures  for  fecal 
coliform  and  E.  coli  recovery  from  various  marine 
and  estuarine  waters  were  compared  in  this  study. 
Water  samples  were  collected  at  numerous  sites  in 
Washington,  Oregon,  Connecticut,  Virginia,  Mas- 
sachusetts, California,  and  Rhode  Island.  Intervals 
between  collection  and  assay  did  not  exceed  six 
hours.  Results  of  a  paired  t-statistic  test  showed  no 
significant  difference  (95%  confidence)  in  fecal 
coliform  recovery  between  the  two  methods  at  8 
out  of  9  sites.  Relative  percent  recovery  (mTEC/ 
MPN)  was  59-1 18%  with  a  mean  recovery  of  92%. 
The  advantages  of  using  a  membrane  filtration 
approach  rather  than  APHA-MPN  are:  results  are 
obtained  much  more  rapidly,  less  time  is  required 
to  conduct  an  assay,  the  method  is  more  precise 
than  MPN,  especially  when  plates  with  20  to  80 
target  colonies  are  enumerated,  and  the  cost  per 
assay  and  the  labor  required  are  dramatically  re- 
duced. (Airone-PTT) 
W88-01829 


ANALYSIS  OF  SUB-MICROGRAM  LEVELS  OF 
PALLADIUM  (II)  IN  ENVIRONMENTAL  SAM- 
PLES BY  SELECTIVE  EXTRACTION  AND 
SPECTROPHOTOMETRY  DETERMINATION 
WITH  N-P-METHOXYPHENYL-2-FURYLA- 
CRYLOHYDROXAMIC  ACID  AND  5-(DIETHY- 
LAMINO)-2-(2-PYRIDYLAZO)PHENOL, 
Centre  for  Water  Resources  Development  and 
Management,  Kunnamangalam  (India).  Water 
Quality  and  Environment  Div. 
S.  A.  Abbasi. 

Analytical  Letters  ANALBP,  Vol.  20,  No.  7,  p 
1013-1027,  1987.  2  fig,  4  tab,  21  ref. 

Descriptors:  'Pollutant  identification,  'Palladium, 
'Spectrophotometry,  'Chemical  analysis,  Hydrox- 
amic  acids,  Extractions. 

Nine  new  hydroxamic  acids  in  conjunction  with 
four  pyridylazo  reagents  were  explored  for  extrac- 
tive separation  and  spectrophotometry  determina- 
tion of  palladium  in  environmental  samples.  It  was 
found  that  maximum  sensitivity  and  selectivity  was 
achieved  by  employing  N-p-methoxyphenyl-e-fur- 
ylacrylohydroxamic  acid  (MFHA)  and  5-(diethyla- 
mino)-2-(2-pyridylazo)phenol  (DEPAP).  Palladi- 
um was  first  selectively  extracted  with  MFHA  in 
isoamyl  alcohol  at  pH  2.7-3.5  and  the  extract  was 
equilibrated  with  a  mixture  of  5  M  HC1  and  10  to 
the  -3rd  M  solution  of  DEPAP  in  ethanol.  The 
resulting  intensely  green  ternary  complex  was 
measured  at  560  nanometers  (epsilon  =  51,000  L/ 
mole/cm).  The  extraction  system  is  suitable  for 
enrichment  of  palladium  over  15  times  without  loss 
in  recovery  and  enables  determination  of  palladium 
at  levels  as  low  as  10  to  the  -4th  ppm  (0.1  ppb). 
The  method  tolerates  the  presence  of  a  large 
number  of  diverse  ions  normally  associated  with 
palladium,  including  platinum  metals,  and  was  em- 
ployed for  the  determination  of  palladium  in  stand- 
ard catalysts,  biological  materials,  and  freshwaters. 
(Author's  abstract) 
W88-01832 


SEPARATION  STUDIES  OF  ASdlD,  SB(III) 
AND  BI(III)  BY  REVERSED-PHASE  PAPER 
CHROMATOGRAPHIC  TECHNIQUE, 

Institute  of  Science,  Bombay  (India).  Dept.  of  An- 
alytical Chemistry. 
B.  Raman,  and  V.  M.  Shinde. 

Analytical  Letters  ANALBP,  Vol.  20,  No.  7,  p 
1029-1042,  1987.  4  fig,  4  tab,  12  ref. 

Descriptors:  'Pollutant  identification,  'Arsenic, 
'Chromatography,  'Antimony,  'Bismuth,  Tri- 
phenylphosphine  oxide,  Chemical  analysis,  Chemi- 
cal reactions. 

Reversed-phase  paper  chromatographic  separa- 
tions of  As(III),  Sb(III)  and  Bi(III)  have  been 
carried  out  on  Whatman  No  1  filter  paper  impreg- 
nated with  triphenylphosphine  oxide  as  stationary 
phase  and  using  organic  complexing  agents  such  as 
sodium  acetate,  sodium  succinate  and  sodium  mal- 
onate  solutions  as  active  mobile  phases.  Results  for 
the  separation  of  binary  and  ternary  mixtures  are 
reported  and  the  method  has  been  successfully 
applied  to  the  separation  and  detection  of  these 
elements  present  in  real  samples  and  at  ppm  con- 
centration level.  A  summary  of  the  method  indi- 
cates that:  (1)  The  method  is  suitable  for  the  sepa- 
ration of  As(III),  Sb(III)  and  Bi(III)  both  from 
binary  and  ternary  mixtures  at  the  ppm  concentra- 
tion level;  (2)  The  sensitivity  of  the  proposed 
method  is  high;  (3)  Separation  and  detection  time  is 
between  30-40  minutes  for  a  10  cm  development; 
(4)  Analysis  of  real  samples  such  as  a  water  sample, 
a  ryeflour  sample,  white  metal  and  solder  is  feasi- 
ble by  this  method;  and  (5)  The  method  has  a  high 
degree  of  precision.  (Lantz-PTT) 
W88-01833 


COMPARISON  OF  SOLVENT  EXTRACTIONS 
AND  RESIN  ADSORPTION  FOR  ISOLATION 
OF  MUTAGENIC  COMPOUNDS  FROM 
CHLORINATED  DRINKING  WATER  WITH 
HIGH  HUMUS  CONTENT, 

National  Public  Health  Inst.,  Kuopio  (Finland). 
Dept.  of  Environmental  Hygiene  and  Toxicology. 
T.  Vartiainen,  A.  Liimatainen,  S.  Jaaskelainen,  and 
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P.  Kauranen. 

Water  Research  WATRAG,  Vol.  21,  No.  7,  p  773- 

779,  July  1987.  5  fig,  4  tab,  24  ref. 

Descriptors:  'Drinking  water,  *Water  analysis, 
•Humic  matter,  'Resins,  'Adsorption,  'Solvent 
extraction,  XAD  resins.  Mutagens,  Organic  com- 
pounds, Toxicity,  Chemical  analysis,  Blue-Cotton, 
Chlorination. 

Several  methods  of  liquid-liquid  extraction,  and 
XAD  resin  and  Blue-Cotton  adsorption  were  com- 
pared for  concentrating  mutagenic  organic  com- 
pounds from  humus-containing  drinking  water. 
Mutagenicity  was  measured  by  the  Ames  test, 
using  strains  TA  100  and  TA  98  without  metabolic 
activation.  Continuous  liquid-liquid  extraction  for 
48  h  and  resin  adsorption  gave  comparable  and 
adequately  reproducible  results.  'Salting  out'  by 
sodium  chloride  improved  the  yield  to  some 
extent.  Diethyl  ether  was  more  effective  as  extract- 
ant  than  dichloromethane.  Two  consecutive  ex- 
tractions in  Ultra  Turrax  with  salting  out  were 
needed  to  yield  the  same  level  of  activity  as  contin- 
uous liquid-liquid  extraction.  Extraction  by  me- 
chanical mixing  as  well  as  adsorption  by  Blue- 
Cotton  gave  inadequate  yields.  The  highest  yield 
for  mutagenic  compounds  was  obtained  from  acid 
(pH  1  or  2)  solution  by  extraction  as  well  as  by 
resin  adsorption.  It  is  concluded  that  the  main 
mutagens  in  humus-rich  chlorinated  drinking  water 
are  acidic  polar  compounds.  (Author's  abstract) 
W88-01837 


IDENTIFICATION 
OF 


AND 


DETERMINATION 

4- 


environmental  situations  within  the  jurisdiction  of 
the  U.S.  EPA  mandate.  Data  from  more  than  1200 
tests  is  presented.  Potential  dry  weight  values 
range  from  0.03  to  65.59  mg  dry  weight/L.  The 
mean,  mode,  and  median  for  this  data  set  are  8.50, 
0.22,  and  2.86  mg  dry  weight/L,  respectively. 
Generalizations  or  guidelines  are  presented  for  de- 
termining regulatory  action  levels,  for  better  as- 
sessing phosphorus  wasteload  allocations,  and  ac- 
curately determining  limiting  nutrient  status  of 
waters.  In  particular,  application  of  the  AGPT  in 
evaluating  nutrient  conditions,  in  providing  data 
for  mathematical  models,  and  in  evaluating  phyto- 
plankton  dynamics  is  discussed.  (Author's  abstract) 
W88-01855 


CHEMICAL  COMPOSITION  OF  FRESH 
SNOW  ON  MOUNT  EVEREST, 

Wyoming   Univ.,   Laramie.   Dept.   of  Geography 

and  Recreation. 

M.  D.  Jenkins,  J.  I.  Drever,  R.  G.  Reider,  and  T. 

Buchanan. 

Journal  of  Geophysical  Research  (D)  JGRDE3, 

Vol.  92,  No.  9,  p  10999-11002,  September  20,  1987. 

3  fig,  2  tab,  4  ref. 

Descriptors:  'Chemical  analysis,  'Snow,  'Mount 
Everest,  'Pollutant  identification,  'Acid  rain, 
•Rocky  Mountains,  Sulfates,  Nitrates,  Calcium, 
Hydrogen  ion  concentration. 

One  hundred  freshly  fallen  snow  samples  were 
collected  from  the  north  side  of  Mount  Everest 
between  5,600  and  7,100  m  elevation  in  April  and 
May  of  1986.  Compared  to  snow  from  the  Rocky 
Mountains  of  Wyoming,  the  Everest  samples  have 


(CHLOROMETHYLSULFONYL)BROMOBENZENBpwer  sulfate  and  nitrate  concentrations,  reflecting 


A  NEW  HERBICIDE  ADDITIVE,  IN  LAKE 
WATERS, 

National  Inst,  for  Environmental  Studies,  Tsukuba 

(Japan).  Div.  of  Chemistry  and  Physics. 

H.  Shiraishi,  and  A.  Otsuki. 

Water  Research  WATRAG,  Vol.  21,  No.  7,  p  843- 

847,  July  1987.  6  fig,  2  tab,  9  ref. 

Descriptors:  'Pollutant  identification,  'Herbicides, 
'Lakes,  'Lake  Kasumigaura,  'Japan,  *4- 
(Chloromethylsulfonyl)bromobenzene,  'Lake 

Biwa,  Gas  chromatography,  Chemical  analysis, 
Mass  spectrometry,  Agricultural  runoff,  Water 
pollution  sources. 

The  structure  of  a  compound  found  in  water  ex- 
tracts from  several  Japanese  lakes,  which  was 
highly  sensitive  to  an  electron  capture  detector 
(ECD),  was  identified  as  4-(chloromethylsulfonyl)- 
bromobenzene  by  gas  chromatography /mass  spec- 
trometry. Analysis  of  marketed  herbicides  revealed 
that  this  compound  was  contained  in  a  certain 
herbicide  as  one  of  the  additives,  and  the  occur- 
rence of  this  compound  was  due  to  the  use  of  this 
herbicide  in  a  paddy  field.  It  was  shown  that  the 
residue  levels  in  Lake  Kasumigaura  were  high  in 
July  after  the  application  of  the  herbicide,  and 
decreased  gradually  at  all  sampling  stations.  The 
fact  that  high  residual  levels  were  maintained  in 
the  center  of  the  lake  for  long  time  in  a  year 
suggests  that  this  compound  may  be  persistent  in 
aquatic  environment.  This  compound  was  also 
found  in  Lake  Biwa  water,  but  the  levels  were 
much  lower  than  in  Lake  Kasumigaura.  (Author's 
abstract) 
W88-01846 


USE  OF  THE  ALGAL  GROWTH  POTENTIAL 
TEST  FOR  DATA  ASSESSMENT, 

Environmental  Protection  Agency,  Athens,  GA. 

Environmental  Services  Div. 

R.  L.  Raschke,  and  D.  A.  Schultz. 

Water     Pollution     Control     Federation     Journal 

JWPFA5,  Vol.  59,  No.  4,  p  222-227,  April  1987.  4 

fig,  2  tab,  27  ref. 

Descriptors:  'Algal  growth  potential,  'Data  as- 
sessment, 'Pollutant  identification,  'Water  quality 
control,  Phosphorus,  Pollution  load,  Nutrients, 
Mathematical  models,  Phytoplankton. 

A  compilation  of  10  years  of  experience  in  the 
southeast  U.  S.  using  the  standard  algal  growth 
potential   test   (AGPT)   to  diagnose   and   correct 


a  lesser  anthropogenic  input  and  much  higher  cal- 
cium concentrations  and  pH.  The  calcium  concen- 
trations and  high  pH  presumably  reflect  a  large  but 
variable  input  of  calcium  carbonate  dust  either 
from  arid  areas  to  the  west  and  north  or  from  more 
local  glacial  deposits.  (Author's  abstract) 
W88-01860 


DETERMINATION   OF  PARTS-PER-BILLION 

CONCENTRATIONS  OF  DIOXANE  IN  WATER 

AND  SOIL  BY  PURGE  AND  TRAP  GAS  CHRO- 

MATOGRAPHY/MASS   SPECTROMETRY   OR 

CHARCOAL      TUBE      ENRICHMENT      GAS 

CHROMATOGRAPHY, 

Clayton   Environmental   Consultants,   Inc.,   Novi, 

MI. 

P.  S.  Epstein,  T.  Mauer,  M.  Wagner,  S.  Chase,  and 

B.  Giles. 

Analytical  Chemistry  ANCHAM,  Vol.  59,  No.  15, 

p  1987-1990,  August  1,   1987.   1  fig,  5  tab,  9  ref. 

Descriptors:  'Pollutant  identification,  'Dioxane, 
'Gas  chromatography,  'Mass  spectrometry,  Soil 
contamination,  Chemical  analysis,  Water  analysis, 
Charcoal,  Flame  ionization,  2-butane,  4-methl-2- 
pentanone,  Butoxyethanol. 

Two  methods  for  the  determination  of  1,4-dioxane 
in  water  have  been  studied.  The  first  method  is  a 
heated  purge  and  trap  gas  chromatography/mass 
spectrometry  system  following  salting  out  with 
sodium  sulfate.  The  second  method  is  an  adsorp- 
tion on  coconut-shell  charcoal  and  solvent  desorp- 
tion  with  carbon  disulfide/methanol  followed  by 
analysis  of  the  desorbate  by  gas  chromatography 
with  flame  ionization  detection.  The  first  method  is 
also  successful  for  the  determination  of  1,4-dioxane 
in  solids  and  sediment.  The  second  method  is  suc- 
cessful for  2-butanone,  4-methyl-2-pentanone,  and 
butoxyethanol  in  water.  The  two  methods  are 
compared  by  analyzing  15  samples  by  both  meth- 
ods. The  results  of  the  two  methods  were  similar. 
(Author's  abstract) 
W88-01868 


FLUORIMETRIC    DETERMINATION    OF   NI- 
TRATE   IN    NATURAL    WATERS    WITH    3- 
AMINO-1.5-NAPHTHALENEDISULPHONIC 
ACID  IN  A  FLOW-INJECTION  SYSTEM, 

Okayama  Univ.  (Japan).  Dept.  of  Chemistry. 
S.  Motomizu,  H.  Mikasa,  and  K.  Toei. 
Analytica  Chimica  Acta  ACACAM,  Vol.   193,  p 
343-347,  February   14,   1987.  4  fig,  2  tab,   8  ref. 


Descriptors:  'Pollutant  identification,  'Fluori- 
metry,  'Nitrates,  'Water  analysis,  Salts,  3-Amino- 
1,5-Naphthalenedisulphonic  acid,  Flow  injection 
analysis,  Azoic  acid. 

A  rapid,  sensitive  and  precise  flow  injection 
method  for  the  determination  of  nitrate  in  natural 
waters  is  presented.  Nitrate  is  first  reduced  in  a 
copperized  cadmium  column  to  nitrate,  which 
reacts  with  3-amino-l,5-naphthalenedisulphonic 
acid  to  form  the  azoic  acid.  This  acid  forms  a 
fluorescent  salt  in  alkaline  medium.  The  relative 
standard  deviation  for  10  injections  of  0.00002  M 
nitrate  was  0.8%,  and  the  detection  limit  (S/N  = 
3)  is  1.0  times  10  to  the  -8th  power  M  nitrate. 
(Author's  abstract) 
W88-01870 


ESTIMATES  OF  ACIDIFICATION  OF  LAKES 
IN  THE  MT.  ZIRKEL  WILDERNESS  AREA, 
COLORADO, 

Geological  Survey,  Lakewood,  CO. 

J.  T.  Turk,  and  D.  H.  Campbell. 

Water  Resources  Research  WRERAQ,  Vol.  23, 

No.  9,  p  1757-1761,  September  1987.  4  fig,  1  tab,  22 

ref.  USEPA  Agreement  DW-149303327-Ol-O. 

Descriptors:  'Acid  rain,  'Pollutant  identification, 
'Water  pollution  sources,  'Lake  acidification, 
'Acidic  water,  'Lakes,  Water  pollution,  Data  in- 
terpretation, Colorado,  Mt.  Zirkel  Wilderness 
Area,  Alkalinity,  Anions,  Sensitivity  analysis, 
Mathematical  models,  Model  studies,  Estimating. 

Seventy  lakes  in  the  Mt.  Zirkel  Wilderness  Area, 
Colorado,  were  sampled  for  alkalinity,  and  20  of 
these  lakes  were  sampled  for  major  anions.  Analy- 
sis of  the  data  indicates  that  most  of  the  lakes  are 
extremely  sensitive  to  acidification;  about  half  of 
the  lakes  have  alkalinities  less  than  100  microeq/ 
liter.  A  linear  regression  of  alkalinity  against  lake 
altitude  accounts  for  55%  of  the  variance  in  alka- 
linity among  the  lakes,  whereas  a  regression  of 
alkalinity  against  dominant  geologic  unit  (exclusive 
of  altitude)  accounts  for  63%  of  the  alkalinity 
variance.  A  conceptual  model  of  lake  acidification 
allows  estimation  of  the  quantity  of  acidification 
that  may  have  occurred.  Acidity  associated  with 
strong  acid  anions  probably  neutralized  no  more 
than  9  microeq/liter  of  alkalinity.  This  estimate  is 
much  smaller  than  a  previous  estimate  for  nearby 
Colorado  lakes.  (Author's  abstract) 
W88-01915 


BEHAVIOUR  OF  ALKYLPHENOL  POLYETH- 
OXYLATE  SURFACTANTS  AND  OF  NITRILO- 
TRIACETATE  IN  SEWAGE  TREATMENT, 

Eidgenoessische   Anstalt   fuer   Wasserversorgung, 

Abwasserreinigung   und   Gewaesserschultz,   Due- 

bendorf  (Switzerland). 

W.  Giger,  M.  Ahel,  M.  Koch,  H.  U.  Laubscher, 

and  C.  Schaffner. 

Water  Science  and  Technology  WSTED4,  Vol. 

19,  No.  3/4,  p  449-460,  1987.  9  fig,  5  tab,  8  ref. 

Descriptors:  'Surfactants,  'Pollutant  identification, 
'Wastewater  treatment,  'Nonionic  surfactants, 
'Municipal  wastewater,  Activated  sludge  process, 
Alkylphenol  polyethoxylates,  Organic  compounds, 
Sludge,  Effluents,  Switzerland,  Activated  sludge, 
Nitrilotriacetate. 

Effluents  and  sludges  from  several  municipal 
sewage  treatment  plants  in  Switzerland  were  ana- 
lyzed for  nonylphenol  polyethoxylates  (NPnEO, 
n  =  3-20),  nonylphenol  mono-  and  diethoxylate 
(NP1EO,  NP2EO),  corresponding  nonyl  phenoxy 
carboxylic  acids  (NP1EC,  NP2EC),  and  nonyl- 
phenol (NP).  These  chemicals  derive  from  non- 
ionic  surfactants  of  the  NPnEO-type,  and  specific 
analytical  techniques  were  used  to  study  their  be- 
havior during  mechanical-biological  sewage  and 
subsequent  sludge  treatment.  The  parent  NPnEO- 
surfactants,  with  concentrations  in  raw  and  me- 
chanically treated  sewage  from  400-2200  mg/cu  m, 
were  relatively  efficiently  removed  by  the  activat- 
ed sludge  treatment.  The  abundance  of  the  differ- 
ent metabolites  varied  depending  on  treatment 
conditions.  The  refractory  nature  of  NP1/2EO, 
NP,  and  NP1/2EC  was  recognized.  Both  biotrans- 
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formations  and  physico-chemical  processes  deter- 
mine the  behavior  and  fate  of  nonylphenolic  sub- 
stances in  sewage  treatment.  Nitriloacetate  (NTA) 
was  found  in  primary  effluents  at  concentrations 
between  430  and  1390  mg/cu  m.  The  various  treat- 
ment plants  showed  different  removal  efficiencies 
for  NTA  depending  on  the  operating  conditions. 
Activated  sludge  treatment  with  low  sludge  load- 
ing rates  and  nitrifying  conditions  removed  NTA 
with  efficiencies  between  95  and  99%.  High  sludge 
loading  caused  a  decrease  in  NTA  removal  effi- 
ciencies from  70%  to  39%.  (Author's  abstract) 
W88-01939 


APPLICATION  OF  ENZYME  ASSAYS  FOR 
TOXICOLOGICAL  WATER  TESTING  (AN- 
WENDUNG  ENZYMATISCHER  VERFAHREN 
IN  DER  WASSER-TOXIKOLOGIE), 

Stadtwerke  Mainz  A.G.  (Germany,  F.R.). 

U.  Obst,  A.  Holzapfel-Pschorn,  and  M.  Wiegand- 

Rosinus. 

Zeitschrift   fur   Wasser-und    Abwasser-Forschung 

ZWABAQ,  Vol.   20,  No.   5,  p   151-155,  October 

1987.  6  fig,  2  tab,  7  ref. 

Descriptors:  'Enzyme  assays,  'Hazardous  materi- 
als, 'Water  analysis,  'Pollutant  identification, 
'Toxicity,  'Chemical  analysis,  Water  quality,  Bio- 
chemical tests,  Enzymes,  Microbiological  studies. 

Two  different  criteria  for  biochemical  toxicity  test- 
ing are  proposed:  the  effect  of  hazardous  sub- 
stances on  the  metabolic  activity  of  the  natural 
microflora  and  the  determination  of  such  sub- 
stances by  a  standardized  enzyme  testing  system. 
To  measure  effects  on  the  microbial  metabolic 
activity  there  are  various  simple  in  vivo  enzyme 
assays  using  chromogenic  or  of  fluorogenic  sub- 
strates. To  detect  unknown  substances  with  harm- 
ful effects  there  exist  some  in  vitro  enzyme  tests 
with  commercial  preparations  of  defined  purity 
and  sensitivity.  The  performance,  sensitivity,  and 
some  data  on  the  practical  use  of  such  tests  are 
presented.  (Author's  abstract) 
W88-01972 


REPORT  ABOUT  EXPERIENCES  IN  INTER- 
COMPARISON  STUDIES  IN  THE  ADMINIS- 
TRATION FOR  WATER  ECONOMY  OF 
RHEINLAND-PFALZ  (ERFAHRUNGSBER- 
ICHT  UBER  RINGVERSUCHE  IN  DER  WAS- 
SERWIRTSCHAFTSVERWALTUNG  VON 

RHEINLAND-PFALZ), 

Wasserwirschafts  amt  Kaiserlautern  (Germany, 
F.R.). 

H.  Blandfort,  R.  Buttstedt,  H.  J.  Hemmrich,  H. 
Jung,  and  D.  Rinne. 

Zeitschrift  fur  Wasser-und  Abwasser-Forschung 
ZWABAQ,  Vol.  20,  No.  5,  p  168-173,  October 
1987.  2  fig,  6  tab,  14  ref. 

Descriptors:  'Water  quality,  'Chemical  analysis, 
•Water  management,  'Water  analysis,  Chemical 
oxygen  demand,  Biological  oxygen  demand,  Am- 
monia, Nitrogen,  Sulfates,  Nutrients. 

A  short  report  is  given  for  some  intercomparison 
studies  of  COD,  BOD5,  NH4(  +  ),  -N,  Cl(-)  and 
S04(2-)  in  laboratories  of  the  Administration  for 
Water  Economy  of  Rheinland-Pfalz.  The  results 
which  were  obtained  from  studies  in  the  years 
from  1980  to  1985  are  satisfactory,  but  they  give 
rise  to  some  critical  considerations  of  the  analytical 
procedure  for  COD  determination  and  in  the  use 
of  the  resulting  values  in  administration  of  the 
German  Federal  Water  Acts.  (Author's  abstract) 
W88-01975 


COMPARISON  OF  STATIONARY  HPLC- 
PHASES  FOR  THE  SEPARATION  AND  DE- 
TERMINATION OF  POLYCYCLIC  AROMATIC 
HYDROCARBONS  (16  PAH'S  OFF  NBS- 
STANDARD)  (VERGLEICH  STATIONARER 
HPLC-PHASEN  FUR  DIE  TRENNUNG  UND 
BESTIMMUNG  POLYCYCLISCHER  AROMA- 
TISCHER  KOHLENWASSERSTOFFE  (16 
PAH'S  UMFASSENDER  STANDARD  NACH 
NBS)), 

Gesamthochschulc  Paderborn  (Germany,  F.R.). 
Fachbereich  1 3  -  Chemie  und  Chemietechnik. 


H.  Kicinski,  and  A.  Kettrup. 

Zeitschrift  fur  Wasser-und  Abwasser-Forschung 
ZWABAQ,  Vol.  20,  No.  5,  p  174-179,  October 
1987.  9  fig,  4  tab,  6  ref. 

Descriptors:  'Pollutant  identification,  'Chemical 
analysis,  'Aromatic  compounds,  'Hydrocarbons, 
Organic  compounds,  Fluorescence. 

Stationary  phases  of  several  column  distributors 
were  studied  and  compared  for  the  separation  and 
determination  of  the  16  polycyclic  compounds  in- 
cluded in  the  EPA  Priority  Pollutant  List  using  an 
HPLC-gradient  program.  In  addition  to  the  UV- 
detection,  the  more  selective  and  sensitive  fluores- 
cence method  that  uses  programmable  wavelength 
fluorescence  detection  was  tested.  (Author's  ab- 
stract) 
W88-01976 


HEADSPACE  TECHNIQUE  TO  DETERMINE 
THE  PRESENCE  OF  VOLATILE  HALOCAR- 
BONS  IN  DRINKING  WATER.  THE  PROB- 
LEMATIC ARISING  FROM  THE  PREPARA- 
TION OF  A  BLANK  SAMPLE  AS  WELL  AS 
THE  CLEANSING  OF  THE  SAMPLING  AP- 
PARATUSES (HEADSPACE-TECHNIK  ZUR 
BESTIMMUNG  VON  FLUCHTINGEN  CHLOR- 
KOHLENWASSERSTOFFEN  IN  TRINK- 
WASSER.  PROBLEMATIK  DER  ERSTELLUNG 
VON  NULLWASSER  SOWIE  REINIGUNG  DER 
PROBENAHMEGEFASSE), 

Gemeinnutzige  G.m.b.H.,  Algau  (Germany,  F.R.). 
H.  J.  Briegel,  and  W.  Brunn. 

Zeitschrift  fur  Wasser-und  Abwasser-Forschung 
ZWABAQ,  Vol.  20,  No.  5,  p  180-182,  October 
1987.  2  fig,  5  ref. 

Descriptors:  'Volatile  organics,  'Pollutant  identifi- 
cation, 'Drinking  water,  'Halogenated  organic 
compounds,  'Quality  control,  Organic  compounds, 
Water  quality,  Chemical  analysis,  Halogens,  Labo- 
ratory equipment. 

The  necessity  for  special  cleansing  of  test  tubes  as 
well  as  blank  samples  used  to  determine  the  pres- 
ence of  volatile  halocarbons  is  demonstrated.  In 
almost  every  laboratory  it  is  inevitable  that  traces 
of  these  substances  are  present  in  the  air,  which 
could  falsify  a  quantitative  determination  of  halo- 
carbons.  By  using  hydrogen  peroxide,  it  is  possible 
not  only  to  clean  the  test  tubes  of  possible  halocar- 
bon  impurities  but  also  to  prepare  a  blank  solution 
which  is  virtually  free  of  volatile  halocarbons.  The 
proposed  cleansing  procedures  are  simple  and  can 
be  carried  out  in  a  short  time.  (Author's  abstract) 
W88-01977 


PREPARATION  OF  ENVIRONMENTAL  SAM- 
PLES FOR  THE  DETERMINATION  OF  POLY- 
CYCLIC AROMATIC  HYDROCARBONS  BY 
THIN-LAYER  CHROMATOGRAPHY, 

Wayne  State  Univ.,  Detroit,  MI.  Dept.  of  Chemis- 
try. 

S.  K.  Poole,  T.  A.  Dean,  and  C.  F.  Poole. 
Journal  of  Chromatography  JOCRAM,  Vol.  400, 
p  3233-341,  July  2,  1987.  7  fig,  4  tab,  62  ref.  EPA 
Contract  No.  R-8 1303  80 1-0. 

Descriptors:  'Aromatic  compounds,  'Hydrocar- 
bons, 'Pollutant  identification,  'Chemical  analysis, 
'Thin-layer  chromatography,  Chemical  analysis, 
Organic  compounds,  Anthracene,  Fluoranthene, 
Benz(a)anthracene,    Perylene,    Pyrene,   Coronene. 

An  evaluation  of  extraction  procedures,  liquid- 
liquid  distribution  systems,  Sen-Pak  cartridges, 
liquid-solid  chromatography  using  silica,  alumina 
and  chemically  modified  silica  packings  (acid-base 
treated  ethyleammonium  nitrate  and  picric  acid 
impregnated),  macroreticular  resins  and  gel  perme- 
ation columns  for  the  analysis  of  polycyclic  aro- 
matic hydrocarbons  (CPAHs)  in  environmental 
samples  by  thin-layer  chromatography  is  discussed. 
For  particulate  samples  solvent  extraction  using  a 
Soxhlet  apparatus  or  ultrasonication  was  found  to 
be  preferable  to  sublimation  and  liquid-liquid  distri- 
bution between  hexane  and  dimethyl  sulfoxide  fol- 
lowed by  silica  gel  column  chromatography  was 
the  preferred  method  for  sample  cleanup.  Using 
this  procedure  enabled  six  PAHs  (anthracene,  fluo- 


ranthene, benz(a)anthracene,  perylene,  pyrene,  and 
coronene)  to  be  determined  quantitatively  in  urban 
air  particulate,  diesel  engine  exhaust  particulate, 
laboratory  ventilator  dust,  household  dust,  river 
water,  and  tea  samples.  The  PAHs  were  identified 
by  coincidence  of  retention  between  the  sample 
and  standards  in  the  same  chromatographic  system 
and  by  adequate  agreement  with  standards  for 
their  normalized  emission  response  ratios.  The 
two-point  calibration  method  was  used  for  quanti- 
tation. Good  agreement  for  the  concentration  of 
PAHs  in  the  air  particulate  and  diesel  particulate 
extracts  with  published  data  using  gas  chromatog- 
raphy-mass  spectrometry  and  high-performance 
liquid  chromatography  was  found.  (Author's  ab- 
stract) 
W88-01983 


DETERMINATION  OF  TRACE  LEVELS  OF 
PHENOL  AND  CRESOLS  IN  RAIN  BY  CON- 
TINUOUS LIQUID-LIQUID  EXTRACTION 
AND  HIGH-PERFORMANCE  LIQUID  CHRO- 
MATOGRAPHY, 

Eidgenoessische  Anstalt  fuer  Wasserversorgung, 
Abwasserreinigung  und  Gewaesserschultz,  Due- 
bendorf  (Switzerland). 

J.  Czuczwa,  C.  Leuenberger,  J.  Tremp,  W.  Giger, 
and  M.  Ahel. 

Journal  of  Chromatography  JOCRAM,  Vol.  403, 
p  233-241,  August  21,  1987.  2  fig,  3  tab,  23  ref. 

Descriptors:  'Pollutant  identification,  'Phenols, 
'Cresols,  'Rain,  'Liquid  chromatography,  'Water 
analysis,  Chemical  analysis,  Trace  levels,  Fluores- 
cence, Water  analysis. 

Trace  levels  of  phenol  and  methylphenols  (cresols) 
in  aqueous  samples  were  determined  by  continuous 
liquid-liquid  extraction  and  normal-phase  high-per- 
formance liquid  chromatography  with  UV-fluores- 
cene  detection.  The  recovery  of  phenol  from  water 
at  a  concentration  of  1.6  micrograms/L  was  70  -f 
or  -  6%.  The  method  successfully  measured  traces 
of  phenol  and  cresols  extracted  from  rainwater 
without  further  cleanup.  The  average  reproducibil- 
ity of  the  method  for  rain  samples  was  +  or  -  16%. 
The  results  compared  well  with  those  obtained  by 
high-resolution  gas  chromatography-mass  spec- 
trometry. (Author's  abstract) 
W88-01984 


DESIGN  AND  PERFORMANCE  OF  A  NEW 
MEDIUM  FOR  THE  QUANTITATIVE  RECOV- 
ERY OF  STAPHYLOCOCCUS  AUREUS  FROM 
RECREATIONAL  WATERS, 

Malaga  Univ.  (Spain).  Dept.  of  Microbiology. 

J.  J.  Borrego,  J.  A.  Florido,  P.  R.  Mrocek,  and  P. 

Romero. 

Journal  of  Applied  Bacteriology  JABAA4,  Vol. 

63,  No.  1,  p  85-93,  July  1987.  1  fig,  6  tab,  29  ref. 

Descriptors:  'Pollutant  identification,  'Water  qual- 
ity, 'Staphylococcus  aureus,  'Recreation,  Micro- 
biological studies,  Quantitative  analysis. 

Several  reports  have  suggested  that  staphylococci, 
and  especially  Staphylococcus  aureus,  are  useful 
indicators  of  pollution  of  recreational  waters.  The 
lack  of  selective,  accurate  and  reliable  recovery 
system  for  the  quantification  of  Staph,  aureus  from 
water  has  been  the  principal  obstacle  to  the  evalua- 
tion of  their  use  as  indicators.  In  this  study,  several 
inhibitory  substances  and  different  nutrient  sources 
have  been  evaluated  for  the  formulation  of  a  new 
selective  medium.  The  medium  designed,  BFR-0 
agar,  recovers  more  than  75%  of  staphylococci 
and  allows  Staph,  aureus  to  be  identified.  (Author's 
abstract) 
W88-01985 


DISTRIBUTION  AND  IN  SITU  SURVIVAL 
AND  ACTIVITY  OF  KLEBSIELLA  PNEUMON- 
IAE AND  ESCHERICHIA  COLI  IN  A  TROPI- 
CAL RAIN  FOREST  WATERSHED, 

Puerto  Rico  Univ.,  Rio  Piedras.  Dept.  of  Biology. 

A.  J.  Lopez-Torres,  T.  C.  Hazen,  and  G  A. 

Toranzos. 

Current  Microbiology  CUMIDD,  Vol.  15,  No.  4, 

p  213-218,  1987.  5  fig,  1  tab,  38  ref.  Public  Health 
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Service  Grant  Nos.  RR-8102  and  RR-2657,  and 
Sea  Grant  R/LR-08-87-THA1. 

Descriptors:  'Tropical  regions,  *Rain  forests, 
•Klebsiella  pneumoniae,  'Water  pollution  sources, 
'Escherichia  coli,  'Watersheds,  'Pollutant  identifi- 
cation, Coliforms,  Puerto  Rico,  Water  quality, 
Bacteria. 

For  a  period  of  7  months  water  samples  were 
analyzed  for  the  presence  of  Klebsiella  pneumoniae 
and  fecal  coliforms  at  1 1  sites  in  a  cloud  rain  forest 
watershed  in  Puerto  Rico.  Diffusion  chamber  stud- 
ies were  conducted  at  two  sites  which  were  found 
to  contain  low  numbers  of  naturally  occurring  K. 
pneumoniae  and  fecal  coliforms.  These  studies  in- 
dicated that  both  K.  pneumoniae  and  Escherichia 
coli  may  be  capable  of  surviving  environmental 
conditions  for  extended  periods  of  time.  The  pres- 
ence of  both  bacteria  in  pristine  natural  waters  is 
indicative  of  their  being  autochtonous  to  tropical 
environments.  Thus  the  use  of  coliform  and  even 
fecal  coliform  bacteria  as  indicators  of  fecal  pollu- 
tion may  be  misleading  when  applied  to  countries 
with  a  tropical  climate.  (Author's  abstract) 
W88-01986 


NEW,  RAPID  CLEAN-UP  PROCEDURE  FOR 
THE  SIMULTANEOUS  DETERMINATION  OF 
DIFFERENT  GROUPS  OF  ORGANIC  MICRO- 
POLLUTANTS  IN  SEDIMENTS;  APPLICA- 
TION IN  TWO  EUROPEAN  ESTUARINE  SEDI- 
MENT STUDIES, 

Institute  for  Soil  Fertility,  Haren  (Netherlands). 
J.  Japenga,  W.  J.  Wagenaar,  F.  Smedes,  and  W. 
Salomons. 

Environmental  Technology  Letters  ETLEDB, 
Vol.  8,  No.  1,  p  9-20,  January  1987.  4  fig,  9  ref. 

Descriptors:  'Pollutant  identification,  'Analytical 
methods,  'Sample  preparation,  'Chromatography, 
'Estuaries,  'Sediments,  Sulfur,  Organic  com- 
pounds. 

To  determine  organic  micropollutants,  estuarine 
sediment  samples  are  pre-treated  with  acid,  mixed 
with  silica  and  Soxhlet-extracted  with  benzene/ 
hexane.  Humic  substances  and  elemental  sulfur  are 
removed  by  passing  the  extract  through  a  chroma- 
tographic column  containing  basic  alumina  on 
which  sodium  sulfite  and  sodium  hydroxide  were 
adsorbed.  After  silica  fractionation  the  concentra- 
tions of  PAH's,  PCB's  and  chlorinated  pesticides 
are  determined  gas  chromatographically.  Recov- 
ery experiments  with  added  standards  gave  recov- 
eries of  between  90%  and  102%.  Samples  from 
two  different  European  estuaries  were  analyzed 
with  this  new  desulfuration/fractionation  proce- 
dure: Rotterdam  harbor  sediment  (Netherlands) 
and  river  Elbe  estuarine  sediments  (Western  Ger- 
many). (Author's  abstract) 
W88-02007 


MANUAL  FOR  DESIGN  AND  OPERATION  OF 
A  SOLENOED-BASED  DELD7ERY  SYSTEM 
FOR  AQUATIC  TOXICITY  TESTING, 

Maryland  Univ.,  Solomons.  Chesapeake  Biological 

Lab. 

For  primary  bibliographic  entry  see  Field  7B. 

W88-02014 


ISOLATION  OF  FUNGI  FROM  ENVIRON- 
MENTAL SAMPLES, 

W.  B.  Cooke. 

Environmental    Technology    Letters    ETLEDB, 

Vol.   8,  No.   3,  p   133-140,   March    1987.   34  ref. 

Descriptors:  'Fungi,  'Isolation,  'Polluted  identifi- 
cation, 'Cultures,  'Wastewater  treatment, 
Wastewater,  Effluents,  Sludge,  Nutrients,  Oxygen. 

The  development  of  a  suitable  medium  for  the 
isolation  and  culture  of  fungi  from  sewage  and 
sewage  polluted  water  is  described.  Carbon/nitro- 
gen ratios  of  culture  media  a.e  noted.  Water  as  a 
storage  medium,  oxygen  requirements  of  fungi,  and 
spore  entrapment  are  discussed.  Isolation  of  fungi 
from  fresh  water,  polluted  water,  potable  water, 
ambient  water,  and  sludges  is  described  and  tabu- 
lated. (Author's  abstract) 


W88-02019 


BIOMPHALARIA  GLABRATA  (SAY),  A  SUITA- 
BLE ORGANISM  FOR  A  BIOTEST, 

Commission  of  the  European  Communities,  Ispra 

(Italy).  Joint  Research  Centre. 

A.  Munzinger. 

Environmental    Technology    Letters    ETLEDB, 

Vol.  8,  No.  3,  p  141-148,  March  1987.  3  fig,  1  tab,  8 

ref. 

Descriptors:  'Bioassay,  'Bioindicators,  'Water 
pollution  effects,  'Biophalaria,  Snails,  Toxicity, 
Monitoring,  Copper,  Growth  stages. 

The  embryonic  development  of  a  tropical  freshwa- 
ter snail  (Biomphalaria  glabrata,  Say:  Gastropoda, 
Pulmonata)  is  presented  as  a  tool  for  monitoring 
pollutants  in  water.  Laboratory  rearing  of  the 
animal  and  four  different  embryonic  stages,  which 
are  easily  to  recognize  are  described.  The  results  of 
a  study  on  the  effect  of  Copper  are  reported. 
(Author's  abstract) 
W88-02020 


MICROBIAL  POLLUTION  OF  THE  BLUE 
AND  WHITE  NILES  AT  KHARTOUM, 

Khartoum  Univ.  (Sudan).  Faculty  of  Agriculture. 
D.  M.  Mahgoub,  and  H.  A.  Dirar. 
Environment  International,  Vol.  12,  No.  6,  p  603- 
609,  1986.  5  fig,  2  tab,  Href. 

Descriptors:  'Pollutant  identification,  'White  Nile, 
'Blue  Nile,  'Coliforms,  Pollution  load,  Bacteria, 
Rivers,  Microbiology. 

The  total  coliform  and  fecal  coliform  bacterial 
load  of  the  Blue  and  White  Niles  at  Khartoum  has 
been  determined  in  the  period  of  January-July 
1984.  The  Blue  Nile  has  been  found  to  be  more 
contaminated  than  the  White  Nile.  The  east  bank 
of  the  White  Nile  was  found  to  be  more  contami- 
nated than  the  west  bank.  The  microbial  load  of 
the  rivers  increased  conspicuously  as  they  passed 
through  the  city  of  Khartoum.  (Author's  abstract) 
W88-02023 


TRACING  OF  XENOBIOTIC  CONTAMINA- 
TION IN  WATER  WITH  THE  AID  OF  FISH 
BILE  METABOLITES:  A  FIELD  STUDY  WITH 
CAGED  RAINBOW  TROUT  (SALMO  GAIRD- 
NERI), 

Joensuu  Univ.  (Finland).  Dept.  of  Biology. 
A.  Oikari,  and  T.  Kunnamo-Ojala. 
Aquatic  Toxicology  AQTODG,  Vol.  9,  No.  6,  p 
327-341,  February  1987.  5  fig,  4  tab,  26  ref. 

Descriptors:  'Pulp  wastes,  'Beach  plants,  'Path  of 
pollutants,  'Fish  bile,  'Metabolism,  'Field  tests, 
'Trout,  'Lakes,  Industrial  wastewater,  Effluents, 
Enzymes. 

Caging  experiments  were  conducted  using  juvenile 
rainbow  trout  (Salmo  gairdneri)  in  a  lake  area 
receiving  chlorine-bleached  kraft  pulpmill  effluents 
(BKME)  from  a  single  discharge  pipe.  The  trout 
were  exposed  for  10  and  15  days  at  four  locations 
downstream  (1,  4,  6  and  11  km)  and  at  one  refer- 
ence location  upstream  (2  km)  from  the  effluent 
pipe.  Water,  blood  and  bile  samples  were  collected 
and  analyzed  for  concentrations  of  seven  resin 
acids  (RA)  and  eight  chlorophenolic  (CP)  com- 
pounds. The  activities  of  UDP-glucuronosyltrans- 
ferase  (UDP-GT)  were  measured  in  the  livers  of 
the  experimental  area  formed  a  gradient  system 
which  was  correlated  with  the  concentrations  of 
BKME  in  the  water.  The  concentrations  of  free 
RA  and  CP  in  the  blood  plasma  and  bile  of  the 
caged  trout  were  also  distance  related.  This  pattern 
was  even  more  apparent  in  the  total  concentrations 
of  conjugated  RA  and  CP  in  the  bile.  The  approxi- 
mate bioconcentration  factors  in  the  trout  plasma 
were  100  to  1,000  for  RA  and  CP  relative  to  the 
levels  in  the  water.  The  hepatocellular  concentra- 
tion step,  which  involves  conjugative  biotransfor- 
mations, further  increased  concentrations  by  a 
factor  of  100  to  1,000.  The  overall  gradient  be- 
tween the  concentration  of  the  parent  compound 
in  the  water,  ant  its  metabolites  in  bile,  thus  ap- 
proximated  100,000  for  RA  and,  in  some  cases, 


even  approached  1,000,000  for  CP.  15  days  of 
exposure,  the  activity  of  UDP-GT  in  trout  livers 
was  significantly  increased  at  distances  between  4- 
1 1  km  from  the  source  of  BKME.  Establishment  of 
the  pattern  of  metabolically  converted  xenobiotics 
in  the  bile  of  caged  rainbow  trout  is  both  a  sensi- 
tive and  (semi)quantitative  way  to  assess  low  levels 
of  contamination  in  recipient  waters.  (Author's  ab- 
stract) 
W88-02031 


USE  OF  BIOASSAYS  TO  ASSESS  AQUATIC 
ARTHROPOD  MORTALITY  FROM  PER- 
METHRIN  DRIFT  DEPOSITS, 

Forest  Pest  Management  Inst.,  Sault  Sainte  Marie 

(Ontario). 

For  primary  bibliographic  entry  see  Field  5C. 

W88-02037 


BACTERIAL  MUTAGENICITY   AND  CHEMI- 
CAL ANALYSIS  OF  POLYCYCLIC  AROMATIC 
HYDROCARBONS    AND    SOME    NITRO    DE- 
RIVATIVES IN  ENVIRONMENTAL  SAMPLES 
COLLECTED  IN  WEST  GERMANY, 
York  Univ.  (England).  Cancer  Research  Unit. 
For  primary  bibliographic  entry  see  Field  5C. 
W88-02057 


COLORIMETRIC  DETERMINATION  OF 
PHENOLS  IN  WATER  SAMPLES, 

Mansoura  Univ.   (Egypt).   Faculty  of  Pharmacy. 
S.  M.  Hassan,  F.  B.  Salem,  and  N.  A.  El-Salam. 
Analytical  Letters  ANALBP,  Vol.  20,  No.  5,  p 
677-687,  May  1987.  4  fig,  3  tab,  6  ref. 

Descriptors:  'Pollutant  identification,  'Phenols, 
'Water  sampling,  'Colorimetry,  Chemical  analy- 
sis, Industrial  wastewater,  Organic  compounds, 
Resorcinol,  Drinking  water. 

The  toxic  nature  of  phenolic  compounds  has  made 
it  necessary  to  accurately  detect  very  low  concen- 
trations of  these  compounds  in  natural  water  and 
industrial  effluents.  A  number  of  colorimetric 
methods  have  been  developed  based  on  measure- 
ment of  the  intensity  of  colored  derivatives;  with 
4-aminoantipyrine  most  widely  used.  Its  disadvan- 
tages are  that  many  ring  compounds  interfere  in 
this  reaction  and  p-substituted  phenols  do  not 
react.  Other  published  methods  include  periodic 
acid,  p-aminodimethylaniline  and  2,6-dibromoquin- 
one  chlorimide.  In  this  article,  a  colorimetric 
method  based  upon  the  use  of  resorcinol  as  a 
reagent  for  the  determination  of  phenols  in  drink- 
ing water  has  been  developed.  The  proposed 
method  is  highly  sensitive,  simple,  rapid  and  reac- 
tive with  p-substituted  phenols.  Phenol  reacts  with 
nitrous  acid  to  give  nitrosophenol,  which  then 
couples  with  resorcinol.  The  reaction  product  has 
a  maximum  wavelength  at  480  nanometers.  The 
effects  of  different  reagents  were  investigated  to 
produce  the  optimum  conditions  of  the  reaction. 
Molar  absorptivities,  mean  %-recovery  values  of 
authentic  samples  by  the  proposed,  and  4-aminoan- 
tipyrine methods  as  well  as  the  standard  deviations 
using  six  trials  are  indicated.  The  concentration  of 
phenol  and  alkyl  derivatives  calculated  as  phenol 
in  raw  water  samples  collected  at  random  from 
different  parts  in  Dakahlia  Governorate  are  pre- 
sented. Thin  layer  chromatography  with  a  ben- 
zene/methanol  solvent  system  was  used.  It  has 
been  found  that  samples  contain  p-cresol  and  this  is 
the  reason  for  the  difference  in  concentration  of 
phenol,  since  the  reference  method  does  not  react 
with  p-substituted  phenols  while  the  proposed 
method  does.  THis  is  the  advantage  of  the  pro- 
posed method  over  the  4-aminoantipyrine  method. 
Furthermore,  the  minimum  quantity  detectable 
using  the  proposed  method  is  4  mcg/L  as  opposed 
to  10  mcg/L  using  the  4-aminoantipyrine  method. 
(Lantz-PTT) 
W88-02063 


DETERMINATION  OF  RESIDUES  OF  FURA- 
DAN  (CARBAFURAN)  IN  WATER  BY  SPEC- 
TROPHOTOMETRY METHOD. 

Roorkee  Univ.  (India).  Dept.  of  Bioscience  and 
Biotechnology. 
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Field  5— WATER  QUALITY  MANAGEMENT  AND  PROTECTION 
Group  5A — Identification  Of  Pollutants 


Analytical  Letters  ANALBP,  Vol.  20,  No.  5,  p 
777-782,  May  1987.  2  fig,  2  tab,  5  ref. 

Descriptors:  'Pollutant  identification,  *Furadan, 
'Carbafuran,  'Spectrophotometry,  Chemical  anal- 
ysis, Ceric  sulphate,  Water  analysis,  Insecticides, 
Water  pollution. 

A  spectrophotometric  method  for  the  determina- 
tion of  carbafuran  residues  in  field  water  using 
ceric  sulphate  as  a  reagent  has  been  worked  out. 
Furadan  or  carbafuran  (2,2-dimethyl-2,3-dihydro- 
benzofuranyl-7  n-methyl  carbamate)  has  attained 
wide  use  as  a  systemic  soil  insecticide.  After  carba- 
furan has  been  applied,  residues  may  be  present  in 
aquatic  systems  via  direct  treatment  of  water  or  by 
runoff  from  treated  areas  into  lakes,  streams  and 
ponds.  The  ceric  sulphate  method  can  be  success- 
fully employed  for  the  determination  of  carba- 
furan, with  results  indicating  that  acceptable  re- 
coveries of  (95  -  97%)  carbafuran  were  obtained 
with  the  proposed  procedure.  The  absorption  spec- 
trum of  the  colored  compound  was  determined  in 
the  wavelength  range  from  350  to  600  nanometers, 
the  absorption  maximum  occurring  at  450  nano- 
meters. (Lantz-PTT) 
W88-02064 


VIROLOGICAL  STUDIES  ON  AN  ANAEROBIC 
DIGESTION  SYSTEM  FOR  LIQUID  PIG 
MANURE, 

Guelph    Univ.    (Ontario).    Dept.    of    Veterinary 

Microbiology  and  Immunology. 

For   primary   bibliographic   entry   see   Field   5D. 

W88-02076 


SPECIFIC  ANALYSIS  OF  OIL  EMULSIONS  IN 
WATER  (DIFFERENZIERTE  BESTIMMUNG 
VON  OELEMULSIONEN  IN  WASSER), 

Amt    fuer    Arbeitsschutz,    Hamburg    (Germany, 

F.R.). 

R.  Bohne-Matusall,  K.  Otto,  and  P.  Wilderer. 

Zeitschrift  fuer  Wasser-  und  Abwasser  Forschung 

ZWABAQ,  Vol.  20,  No.  2,  p  35-38,  April  1987.  2 

tab,  9  ref. 

Descriptors:  'Analytical  methods,  'Measuring  in- 
struments, 'Oil,  'Emulsions,  'Infrared  spectrosco- 
py, Hydrocarbons,  'Chromatography,  Detergents, 
Chemical  analysis,  Fatty  acids,  Bilge,  Oily  water, 
Municipal  wastewater. 

For  the  design  and  operation  of  treatment  plants  to 
separate  emulsions  from  water,  detailed  knowledge 
of  the  chemical  nature  of  the  emulsions  is  required. 
A  liquid  chromatographic  method  was  developed 
allowing  rapid  isolation  and  separation  of  anionic 
and  nonionic  detergents  in  the  presence  of  hydro- 
carbons. The  simultaneous  analysis  of  hydrocar- 
bons, fats  and  fatty  acids  is  accomplished  by  infra- 
red spectrometry  at  five  different  wavelengths. 
The  proposed  analytical  technique  allows  saving  of 
both  time  and  costs  for  the  analysis,  compared  to 
the  common  practice  of  analyzing  single  categories 
of  compounds.  The  method  was  applied  to  an 
investigation  of  bilge  water  from  ships,  and  one  of 
municipal  wastewater.  (Author's  abstract) 
W88-02082 


SEDIMENT  QUALITY  CRITERIA  -  GENERAL 
ASPECTS  AND  INTERNATIONAL  STATE  OF 
DISCUSSION  (QUALITAETSKRITERIEN 

FUER    GEWAESSERSEDIMENTE    -    ALLGE- 
MEINE  PROBLEMATIC  UND  INTERNATION- 
ALER  STAND  DER  DISKUSSION), 
Technische   Univ.    Hamburg-Harburg   (Germany, 
F.R.).  Arbeitsbereich  Umweltschutztechnik. 
U.  Foerstner,  F.  Ackermann,  J.  Alberti,  W. 
Calmano,  and  F.  H.  Frimmel. 
Zeitschrift  fuer  Wasser-  und  Abwasser  Forschung 
ZWABAQ,  Vol  20,  No.  2,  p  54-59,  April  1987.  26 
ref. 

Descriptors:  'Analytical  methods,  'Path  of  pollut- 
ants, 'Sedimentology,  'Sediments,  'Water  quality 
standards,  'Sediment-water  interfaces,  Interstitial 
water,  Bioassay,  Surface  water,  Water  analysis, 
Suspended  solids. 

Sediment  quality  is  coming  more  and  more  into  the 
foreground  in  the  evaluation  of  surface  water  qual- 


ity, alongside  the  more  intensively  studied  water 
phase.  Limiting  values  for  sediment  quality,  analo- 
gous to  those  in  existence  for  years  for  surface 
water,  are  not  available,  partly  due  to  gaps  in 
understanding  the  complex  interactions  between 
sediment  and  the  water  phase,  and  the  mechanisms 
of  pollutant  transfer  from  sediment  to  organisms. 
The  panel  'Bodies  of  Water/Sediment'  of  the 
Water  Chemistry  Division  of  the  German  Chemi- 
cal Society  presents  the  current  international  state 
of  the  discussion  of  sediment  quality  criteria  and 
invites  technical  suggestions.  Five  methodologies 
are  described,  based  on  research  in  the  U.  S.  for 
environmental  authorities  (background  or  in-situ 
precontamination  method,  water  quality/pore 
water  comparison,  sediment/water  equilibria,  sedi- 
ment/organism equilibria,  bioassays)  as  well  as  a 
sixth  method  (desorption  or  elution  method).  The 
methods  include  both  pragmatic  approaches  em- 
phasizing short-term  practicability  as  well  as  those 
oriented  rather  to  basic  science.  The  latter  contain 
a  number  of  still-open  questions  and  require  much 
effort  in  application.  The  panel  members  agree 
that,  as  a  goal,  a  scientifically  grounded  approach 
should  be  established,  although  this  may  mean  that 
for  an  intermediate  span  of  time,  the  need  for  easily 
available  criteria  may  not  be  met.  (Airone-PTT) 
W88-02086 


GERMAN  TECHNICAL  STANDARD  FOR  THE 
ASSESSMENT  OF  LAKE  WATER  QUALITY 
AND  ITS  APPLICATION  TO  HARTBEE- 
SPOORT  DAM  (SOUTH  AFRICA), 

National  Inst,  for  Water  Research,  Pretoria  (South 

Africa). 

For  primary  bibliographic  entry  see  Field  2H. 

W88-02091 


239,  240PU  LEVELS  IN  MUSSELS  MYTILUS 

SP.     COLLECTED     FROM     THE     FRENCH 

COASTS     (1983-1984):     A     RADIOCHEMICAL 

AND    MICROANALYTICAL    STUDY    (SUIVI 

DES     NIVEAUX     DE     PLUTONIUM     239-240 

DANS  DES  MOULES  MYTILUS  SP.  PREVE- 

LEES  SUR  LE  LITTORAL  FRANCAIS  (1983- 

1984):    ETUDES    RADIOCHIMIQUE    ET    MI- 

CROANALYTIQUE), 

CEA  Centre  d'Etudes  Nucleaires  de  Fontenay- 

aux-Roses  (France). 

For  primary  bibliographic  entry  see  Field  5B. 

W88-02105 


COMPARISON  OF  ACUTE  TOXICITY  EVAL- 
UATIONS AND  EPA  WATER  QUALITY  CRI- 
TERIA WrTH  MACROINVERTEBRATE  COM- 
MUNITY ANALYSIS  AT  SITES  OF  ELECTRO- 
FINISHING  DISCHARGES  TO  STREAMS, 
Massachusetts  Dept.  of  Environmental  Quality  En- 
gineering, Westborough.  Div.  of  Water  Pollution 
Control. 
G.  M.  Szal. 

IN:  Proceedings  of  the  40th  Industrial  Waste  Con- 
ference, Purdue  University,  West  Lafayette,  Indi- 
ana, May  14-15,  1985.  Butterworths,  Boston,  MA. 
1985.  p  589-605,   1   fig,  9  tab,  25  ref,  2  append. 

Descriptors:  'Water  quality  control,  'Toxicity, 
'Microbiological  studies,  'Metal-finishing  wastes, 
'Macroinvertebrates,  Chemical  analysis,  Water 
analysis,  Water  pollution  effects,  Environmental 
effects,  Minnows,  Daphnia,  Microtox. 

Two  alternatives  to  toxicity  tests  commonly  em- 
ployed in  effluent  evaluations  are  chemical  analysis 
and  aquatic  community  studies.  The  first  is  a  com- 
parison of  known  toxic  components  of  effluents  to 
established  criteria  values.  This  method  has  the 
following  shortcomings  when  compared  with  the 
live  organism  approach:  (1)  there  is  a  lack  of 
criteria  for  all  but  the  most  common  toxicants;  (2) 
synergistic  and/or  antagonistic  interactions  of 
components  in  a  complex  waste  cannot  be  account- 
ed for;  (3)  site  specifics  of  receiving  waters  (e.g., 
hardness,  pH)  cannot  be  incorporated  into  most 
chemical  evaluations;  and  (4)  the  chemical  ap- 
proach relies  on  the  previous  identification  of  toxic 
components  of  a  waste.  The  second  alternative,  the 
instream  community  study,  takes  a  completely  dif- 
ferent tack  to  effluent  assessments  than  toxicity 
testing  or  chemical  evaluations.  While  the  toxicity 


testing  is  predictive  and  speculative  with  regard  to 
impact,  the  instream  community  study  establishes 
the  severity  of  impact  and  describes  its  form.  Re- 
sults of  acute  tests  and  chemical  analyses  were 
used  to  calculate  a  predicted  instream  toxicity  at 
each  of  four  study  sites.  The  following  static  acute 
tests  were  used:  (1)  the  fathead  minnow  (Pime- 
phales  promelas)  48-hr  test;  (2)  the  Microtox  30- 
min  test;  and  (3)  the  daphnia  pulex  or  D.  magna  48- 
hr  tests.  The  Daphnia  sp  48-hr  static  acute  tests 
was  the  best  predictor  of  impacts  to  macroin verte- 
brate communities  of  the  three  tests  evaluated; 
they  were  also  the  most  sensitive  of  the  three  tests 
to  electrofinishing  wastes  evaluated.  The  Microtox 
test  was  nearly  as  sensitive  as  the  Daphnia  sp.  tests 
and  was  a  good  predictor  of  impacts.  The  fathead 
minnow  tests  was  the  least  sensitive  of  the  three 
tests  and  was  a  poor  predictor  of  impacts  to  ma- 
croinvertebrates. An  application  factor  of  at  least 
10  was  necessary  to  successfully  predict  impacts 
using  daphnid  tests.  A  higher  value  would  be 
required  if  the  Microtox  tests  were  used.  EPA  30- 
day  average  criteria  were  good  predictors  of  im- 
pacts to  macroinvertebrate  but  should  be  used  in 
conjunction  with  acute  tests  to  evaluate  electrofin- 
ishing wastes.  (See  also  W88-02132)  (Lantz-PTT) 
W88-02192 


SYSTEMATIC  APPROACH  TO  THE  DETEC- 
TION AND  REMOVAL  OF  TOXIC  ORGANIC 
POLLUTANTS  IN  DRINKING  WATER, 

State  Univ.   of  New  York  at  Albany.   Dept.   of 

Chemistry. 

For  primary  bibliographic  entry  see  Field  5F. 

W88-02274 


USING  ASIATIC  CLAMS  AS  A  BIOMONITOR 
FOR  CHRYSOTILE  ASBESTOS  IN  PUBLIC 
WATER  SUPPLIES, 

Virginia  Polytechnic  Inst,  and  State  Univ.,  Blacks- 
burg.  Center  for  Environmental  Studies. 
S.  E.  Belanger,  D.  S.  Cherry,  J.  Cairns,  and  M.  J. 
McGuire. 

Journal  of  the  American  Water  Works  Association 
JAWWA5,  Vol.  79,  No.  3,  p  69-74,  March  1987.  3 
tab,  46  ref,  1  append.  Dept.  of  the  Interior  Grants 
G1134151  andG11344151. 

Descriptors:  'Clams,  'Bioindicators,  'Monitoring, 
'Water  quality  management,  'Water  supply,  'As- 
bestos, Indicators,  Accumulation,  Bioaccumula- 
tion,  Biological  magnification,  Tissue  analysis,  His- 
tology, Kidneys,  Sampling,  Microscopy,  Electron 
microscopy. 

Comparisons  of  Asiatic  clams  (Corbicula  sp.)  ex- 
posed to  chrysotile  asbestos  in  the  laboratory  and 
the  field  were  undertaken  in  1983  and  1984  to 
evaluate  the  usefulness  of  30-day  laboratory  expo- 
sures for  predicting  the  accumulation  of  chrysotile 
by  clams  in  the  field.  Clams  exposed  in  the  labora- 
tory accumulated  fibers  that  were  shorter  and  had 
greater  aspect  ratios  (length  to  width)  than  those 
found  in  water.  In  the  field,  fibers  in  clam  tissues 
were  approximately  the  same  size  as  those  found 
environmentally.  Bioconcentration  factors  (BCFs) 
for  asbestos  were  low  in  the  laboratory  (slightly 
greater  than  1).  In  the  field,  however,  viscera 
BCFs  were  as  high  as  100,  and  whole  clam  homog- 
enates  ranged  from  1,400  to  5,000.  These  data  are 
consistent  with  the  theory  that  asbestos  fibers  are 
difficult  to  depurate.  It  is  concluded  that  Corbicula 
is  a  good  candidate  for  use  as  a  biomonitor  for 
chrysotile  asbestos  contamination.  (Author's  ab- 
stract) 
W88-02318 


INTRODUCTION  TO  ENVIRONMENTAL  SCI- 
ENCE, 

Wisconsin  Univ. -Green  Bay. 
J.  M.  Moran,  M.  D.  Morgan,  and  J.  H.  Wiersma. 
W.  H.  Freeman  and  Co.,  New  York,  NY.  Second 
Edition,  1986.  709  p. 

Descriptors:  'Water  pollution  effects,  'Environ- 
mental effects,  'Pollutant  identification,  Ecosys- 
tems, Ecological  effects,  Population  dynamics. 
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WATER  QUALITY  MANAGEMENT  AND  PROTECTION— Field  5 
Identification  Of  Pollutants — Group  5A 


This  book  is  both  a  basic  science  text  and  a  text  on 
environmental  issues.  This  is  reflected  in  the  orga- 
nization of  the  text's  20  chapters:  The  basic  princi- 
ples of  ecology  are  introduced  in  Part  I  and  then 
applied  to  a  wide  variety  of  environmental  con- 
cerns in  Parts  II  and  III.  Part  I  (Chapters  2-5) 
surveys  the  fundamental  principles  that  govern  the 
functioning  of  the  environment.  Part  II  (Chapters 
6-15)  explores  dominant  issues  of  environmental 
quality  and  management:  water  and  air  pollution; 
exploitation  of  the  earth's  rock,  mineral,  and  fuel 
resources;  waste  disposal;  endangered  species;  and 
conflicts  in  land  use.  Part  III  (Chapters  16-20) 
focuses  on  problems  at  the  core  of  most  environ- 
mental issues:  growing  human  population  and 
shortages  in  food  and  energy  resources.  (Lantz- 
PTT) 
W88-02321 


DETERMINATION  OF  THE  BIODEGRADA- 
BLE FRACTION  OF  DISSOLVED  ORGANIC 
MATTER  IN  WATERS, 

Universite  Libre  de  Bruxelles  (Belgium).  Groupe 
de  Microbiologic  des  Milieux  Aquatiques. 
P.  Servais,  G.  Billen,  and  M.-C.  Hascoet. 
Water  Research  WATRAG,  Vol.  21,  No.  4,  p  445- 
450,  April  1987.  6  fig,  1  tab,  2  ref.  Syndicat  des 
Communes  de  la  Banlieue  de  Paris  pour  les  Eaux 
Contract  30/83. 

Descriptors:  'Analytical  methods,  'Bioassay,  'Or- 
ganic carbon,  'Sample  preparation,  'Water  analy- 
sis, Bacteria,  Biomass,  Incubation,  Growth. 

Two  bioassay  procedures  are  proposed  for  deter- 
mining biodegradable  dissolved  organic  carbon 
(BDOC)  in  waters.  Both  involves  sterile  filtration 
of  the  sample,  reinoculation  with  a  natural  assem- 
blage of  bacteria  from  the  same  origin  as  the 
sample,  and  incubation  for  at  least  10  days  in  the 
dark  at  20  C  In  the  first  procedure,  dissolved 
organic  carbon  (DOC)  is  followed,  until  a  plateau 
is  reached  and  the  difference  between  initial  and 
final  DOC  is  taken  as  a  measure  of  BDOC.  In  the 
second  procedure,  bacterial  biomass  and  mortality 
rate  are  followed  and  the  integrated  flux  of  mortal- 
ity during  the  incubation  period  is  calculated  and 
divided  by  the  growth  yield  to  give  an  estimate  of 
BCOD.  Both  procedures  provide  closely  concord- 
ant results.  An  example  of  application  to  the  study 
of  ozonation  and  biological  activated  carbon  filtra- 
tion in  drinking  water  treatment  is  presented.  (Au- 
thor's abstract) 
W88-02343 


STUDY    BY    EPIFLUORESCENCE    OF    THE 

FATE  OF  THE  TOTAL  BACTERIAL  FLORA  IN 

A  BOTTLED  MINERAL  WATER  (ETUDE  PAR 

EPIFLUORESCENCE   DE   L'EVOLUTION   DE 

LA  MICROFLORE  TOTALE  DANS  UNE  EAU 

MINERALE  EMBOUTEHXEE), 

Institut    Pasteur    de    Lille,     Villeneuve    d'Ascq 

(France).  Service  des  Eaux. 

For  primary  bibliographic  entry  see  Field  5B. 

W88-02346 


CRITERIA  ESTABLISHING  BIOFILM-KINET- 
IC  TYPES, 

Illinois  Univ.  at  Urbana-Champaign.  Dept.  of  Civil 

Engineering. 

For  primary  bibliographic   entry   see   Field   5D. 

W88-02349 


ELECTROTHERMAL  ATOMIC-ABSORPTION 
SPECTROMETRIC  ANALYSIS  OF  LAKE 
WATERS  FOR  MN,  FE,  PB,  AND  CD, 

Department  of  Energy,  New  York.  Environmental 
Measurements  Lab. 

S.  J.  Nagourney,  M.  Heit,  and  D.  C.  Bogen. 
Talanta  TLNTA2,  Vol.  34,  No.  5,  p  465-472,  May 
1987.  2  fig,  11  tab,  25  ref. 

Descriptors:  'Analytical  methods,  'Measuring  in- 
struments, 'Lakes,  'Acid  rain,  'Limnology,  'Acid 
deposition,  'Heavy  metals,  'Spectrophotometry, 
Trace  metals,  Sample  preparation,  Interference, 
Manganese,  Iron,  Lead,  Cadmium. 

Analyses  have  been  made  for  trace  metals  in  sur- 
face waters  from  lakes  known  to  be  sensitive  to 


inputs  of  acidic  deposition.  Electrothermal  atomic- 
absorption  spectrometry  was  used  for  direct  meas- 
urement of  the  low  metal  concentrations.  The  stud- 
ies revealed  non-spectral  interferences  resulting 
from  small  amounts  of  inorganic  material  in  the 
sample  matrix  that  prevent  accurate  measurements 
of  Mn  and  Pb.  Several  types  of  interferences  were 
identified  by  means  of  a  computer  coupled  to  the 
atomic-absorption  spectrometer  and  procedures  to 
overcome  them  were  evaluated.  Matrix  modifica- 
tion with  nitric  acid  is  required  for  the  determina- 
tion of  Mn.  Atomization  from  a  platform  inserted 
within  the  graphite  tube  is  necessary  for  interfer- 
ence-free Pb  determination.  (Author's  abstract) 
W88-02359 


LIQUID  CHROMATOGRAPHIC  DETERMINA- 
TION OF  ALIPHATIC  DIAMINES  IN  WATER 
VIA  DERIVATIZATION  WITH  ACETYLACE- 
TONE, 

Environmental   Pollution   Control   Center,   Osaka 

(Japan). 

Y.  Nishikawa. 

Journal  of  Chromatography  JOCRAM,  Vol.  392, 

p  349-359,  April  1987.  7  fig,  6  tab,  17  ref. 

Descriptors:  'Pollutant  identification,  'Analytical 
methods,  'Chemical  reactions,  'Sample  prepara- 
tion, 'Diamines,  'Chromatography,  Detection 
limits,  Water  analysis,  Natural  waters. 

Traces  of  C2-C6  aliphatic  diamines  were  deriva- 
tized  with  acetylacetone  in  an  aqueous  medium 
containing  1-4%  dipotassium  hydrogenphosphate, 
and  the  resulting  derivatives  were  extracted  with  a 
Sep-Pak  CI 8  cartridge  and  determined  by  re- 
versed-phase  high-performance  liquid  chromatog- 
raphy. The  diamines  could  be  determined  in  the 
range  1.23-14.32  ng/ml  in  water  with  relative 
standard  deviation  of  0.4-4.9%.  The  detection 
limits  were  0.14-1.78  ng/ml  for  100-ml  water  sam- 
ples. The  recovery  of  diamine  derivatives  from 
river-water  and  sea-water  was  88-96%  with  rela- 
tive standard  deviation  of  1.3-4.0%  and  34-93% 
with  relative  standard  deviations  of  1.3-9.8%,  re- 
spectively. (Author's  abstract) 
W88-02363 


AUTOMATIC  BOTTLE  SEALING  MECHA- 
NISM FOR  SEQUENTIAL  SAMPLING  OF 
VOLATILE  ORGANICS  IN  WATER, 

Environmental  Monitoring  and  Support  Lab.-Cin- 

cinnati,  OH. 

J.  Shou-Yien  Ho. 

Water  Resources  Bulletin  WARBAQ,  Vol.  23,  No. 

3,  p  509-513,  June  1987.  4  fig,  5  tab,  3  ref. 

Descriptors:  'Sampling  devices,  'Analytical  meth- 
ods, 'Design  criteria,  'Volatile  organic  com- 
pounds, Simulation,  Field  tests,  Volatilization, 
Water  analysis. 

The  design,  construction,  and  evaluation  of  two 
automatic  bottle  sealing  mechanisms  for  the  collec- 
tion of  volatile  organic  compounds  in  water  are 
described.  Manually  collected  samples  were  either 
stored  in  uncapped  bottles  or  in  bottles  capped 
with  the  automatic  bottle  sealing  mechanisms. 
After  24  hours'  storage,  significant  losses  of  vola- 
tile compounds  from  uncapped  samples  occurred 
even  if  the  samples  were  stored  at  4  C,  but  not  for 
the  samples  capped  with  the  automatic  bottle  seal- 
ing mechanisms.  The  mechanism  for  sealing  the 
sample  bottles  was  integrated  into  a  commercial 
sampler  with  minor  modifications  to  the  sampler. 
The  sampling  system  was  then  evaluated  under 
controlled  conditions  to  simulate  actual  field  sam- 
pling. The  results  showed  that  the  system  was 
suitable  for  taking  sequential  discrete  water  sam- 
ples automatically  for  24  hours  without  significant 
losses  of  volatile  organic  compounds.  (Author's 
abstract) 
W88-02390 


EFFECT  OF  ADSORPTION  ON  CALIBRATION 
GRAPHS  OBTAINED  FOR  LEAD,  CADMIUM 
AND  COPPER  IN  NATURAL  WATER  SAM- 
PLES, 

Al-Najah  National  Univ.,  Nablus  (Jordan).  Dept. 
of  Chemistry. 


R.  Salim. 

Journal  of  Environmental  Science  and  Health  (A) 
JESEDU,  Vol.  22,  No.  2,  p  125-139,  February 
1987.  8  fig,  14  ref. 

Descriptors:  'Adsorption,  'Analytical  methods, 
'Calibration  graphs,  'Heavy  metals,  'Water  analy- 
sis, 'Natural  waters,  Lead,  Cadmium,  Copper, 
Ions,  Metals. 

Calibration  graphs  for  lead,  cadmium  and  copper 
have  been  obtained  in  natural  water,  in  centrifuged 
natural  water  and  in  distilled  water.  These  calibra- 
tion graphs  were  repeated  in  each  medium  one 
time  when  acidified  to  pH  2.2  and  another  time 
when  buffered  to  pH  7.4.  The  shape  of  the  calibra- 
tion graphs  obtained  in  the  various  types  of  media 
has  been  explained  with  reference  to  adsorption  of 
metal  ions  on  the  suspended  particles  of  the  natural 
water  and  on  the  container  surfaces.  An  equation 
describing  the  adsorption  process  has  been  applied 
on  the  calibration  graphs  obtained  for  lead,  cadmi- 
um and  copper  in  natural  water  samples.  The  effect 
of  time  on  the  shape  of  calibration  graphs  has  been 
also  looked  into.  (Author's  abstract) 
W88-02399 


CONCENTRATION  OF  TRACE  METALS  IN 
PRECIPITATION, 

Atmospheric   Environment   Service,    Downsview 

(Ontario). 

L.  A.  Barrie,  S.  E.  Lindberg,  W.  H.  Chan,  H.  B. 

Ross,  and  R.  Arimoto. 

Atmospheric  Environmental  ATENBP,  Vol.  21, 

No.  5,  pi  133-1 135,  May  1987.  2  tab,  14  ref. 

Descriptors:  'Pollutant  identification,  'Rainfall, 
'Water  chemistry,  'Rural  areas,  'Heavy  metals, 
Trace  metals,  Weather,  Transport. 

Recent  precipitation  chemistry  data  of  known  reli- 
ability indicate  that  typical  rural  concentrations  of 
Cd,  Cu,  Pb,  Ni,  V  and  Zn  are  lower  than  those 
indicated  by  older  measurements  owing  to  sample 
contamination.  Furthermore  the  concept  of  'typi- 
cal remote  concentrations'  may  not  be  appropriate 
unless  it  is  qualified  by  the  distance  from  sources 
and  the  prevailing  meteorological  air  masses.  (Au- 
thor's abstract) 
W88-02407 


INFLUENCE  OF  ALKALINE  PARTICULATES 
ON  THE  CHEMISTRY  OF  FOG  WATER  AT 
DELHI,  NORTH  INDIA, 

Indian  Inst,  of  Tropical  Meteorology,  Poona. 
L.  T.  Khemani,  G.  A.  Momin,  P.  S.  P.  Rao,  P.  D. 
Safai,  and  P.  Prakash. 

Water,  Air,  and  Soil  Pollution  WAPLAC,  Vol.  34, 
No.  2,  p  183-189,  June  1987.  2  tab,  24  ref. 

Descriptors:  'Water  chemistry,  'Water  analysis, 
'Fog  water,  'Alkalinity,  'Air  pollution,  'Path  of 
pollutants,  'Acidity,  Ions,  India. 

Chemical  analysis  of  fog  water  collected  by  impac- 
tion in  a  pre-cooled  chamber  in  Delhi  has  shown 
high  concentrations  of  major  ions.  The  dominant 
ions  measured  were  Na(  +  ),  K(  +  ),  Ca(  +  2),  and 
Mg(  +  2).  The  concentrations  of  acidic  ions,  S04(- 
2)  and  N03(-),  were  low.  The  pH  values  in  the  fog 
water  were  highly  alkaline  and  varied  from  6.4  to 
7.6.  The  high  concentrations  of  soil-oriented  com- 
ponents, especially  Ca(  +  2),  were  more  than  suffi- 
cient to  neutralize  the  small  acidity  in  the  fog 
water  and  were  responsible  for  maintaining  high 
alkaline  pH.  The  pH  values  of  fog  water  did  not 
attain  the  low  values  in  India  (Delhi),  as  found  in 
other  polluted  environments  of  Europe  and  the 
northeast  United  States.  (Author's  abstract) 
W88-02459 


DETERMINATION  OF  ORGANIC  ACID 
ANIONS  IN  PRECIPITATION  BY  ION  CHRO- 
MATOGRAPHY EXCLUSION, 

Illinois  State  Water  Survey  Div.,  Champaign.  Ana- 
lytical Chemistry  Lab. 
S.  R.  Bachman,  and  M.  E.  Peden. 
Water,  Air,  and  Soil  Pollution  WAPLAC,  Vol.  33, 
No.  1/2,  p  191-198,  March  1987.  3  fig,  3  tab,  8  ref. 
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Field  5— WATER  QUALITY  MANAGEMENT  AND  PROTECTION 
Group  5A — Identification  Of  Pollutants 


DOE  Contract  DE-AC02-76EV01 199. 

Descriptors:  'Analytical  methods,  'Organic  acids, 
'Rainfall  analysis,  'Chromatography,  'Acid  rain, 
Anions,  Rainfall,  Sample  preparation. 

A  method  for  the  determination  of  organic  acid 
anions  in  precipitation  samples  is  described.  The 
technique  of  ion  chromatography  exclusion  (ICE) 
is  used  to  identify  and  quantify  the  more  common- 
ly found  anions  of  the  acids  citric,  formic  and 
acetic  in  central  Illinois  rainwater.  By  using  a  two 
column  system  consisting  of  a  separator  and  sup- 
pressor, method  detection  limits  (MDL)  of  0.03 
mg/L  for  each  of  the  three  anions  are  obtained. 
The  total  analysis  time  for  quantitation  is  24  min. 
Samples  collected  from  early  spring  rains  con- 
tained primarily  formate  and  acetate  ions  with 
levels  of  concentration  ranging  from  0.03  to  0.44 
mg/L.  The  organic  acids  formic  and  acetic  con- 
tributed approximately  8%  to  the  total  acidity  in 
the  precipitation  samples  analyzed.  Precision  aver- 
aged 5%  as  the  relative  standard  deviation  (RSD) 
and  analyte  spikes  of  natural  precipitation  samples 
revealed  a  mean  recovery  of  greater  than  99%.  A 
preservation  technique  using  chloroform  (CHC13) 
addition  is  discussed  with  results  indicating  its  ne- 
cessity in  maintaining  original  organic  anion  con- 
centrations. (Author's  abstract) 
W88-02469 


INCIDENCE    OF    ANTIBIOTIC    RESISTANT 
BACTERIA  IN  DRINKING  WATER  IN  CAIRO, 

National  Research  Centre,  Cairo  (Egypt).  Water 

Pollution  Control  Lab. 

For  primary  bibliographic  entry  see  Field  5B. 

W88-02486 

5B.  Sources  Of  Pollution 


SLUDGE  AND  ITS  ULTIMATE  DISPOSAL. 

For  primary  bibliographic  entry  see  Field  5E. 
W88-01499 


USE  OF  A  BIOASSAY  TO  EVALUATE  THE 
BIOACCUMULATION  OF  CONTAMINANTS 
BY  ANIMALS  COLONIZING  A  WETLAND 
CREATED  WITH  CONTAMINATED 

DREDGED  MATERIAL, 

Hoofdgroep  Maatschappelijke  Technologie  TNO, 
Apeldoorn  (Netherlands). 
J.  M.  Marquenie,  and  J.  W.  Simmers. 
IN:  Third  United  States  -  The  Netherlands  Meet- 
ing on  Dredging  and  Related  Technology,  10-14 
September  1984,  Charleston,  South  Carolina.  Final 
Report,  March  1987.  p  131-134,  1  tab.  Contract 
No.  DAJA-45-84-C-0015. 

Descriptors-  'Bioassays,  'Bioaccumulation,  'Path 
of  pollutants,  'Wetlands,  'Dredging,  'Waste  dis- 
posal, 'New  York,  'Times  Beach,  Contaminated 
sediments,  Ecological  effects,  Earthworms,  Heavy 
metals,  Polyaromatic  compounds,  Hydrocarbons, 
Polychlorinated  biphenyls,  Cadmium,  Arsenic. 

At  Times  Beach,  Buffalo,  N.Y.,  a  prolific  wildlife 
habitat  has  developed  on  a  confined  dredged  mate- 
rial disposal  facility.  During  1983  studies  were 
conducted  to  evaluate  the  availability  of  contami- 
nants from  the  dredged  material  substrate  to  the 
animal  community.  The  earthworm  (Eisenia  foe- 
tida)  was  used  in  growth  chamber  and  field  bioas- 
say  tests.  After  28  days  exposure  the  earthworms 
were  harvested  and  analyzed  for  heavy  metals, 
polyaromatic  hydrocarbons  (PAH's),  and  poly- 
chlorinated biphenyls  (PCB's).  Additionally,  natu- 
rally occurring  earthworms  were  collected  from 
both  the  Times  Beach  site,  and  a  reference  site,  and 
analyzed.  The  chemical  analyses  indicated  signifi- 
cant accumulations  of  heavy  metals,  notably  Cd 
and  As;  PCB's;  and  PAH's  by  the  test  and  natural- 
ly occurring  earthworms.  The  results  of  these  stud- 
ies are  related  to  previously  conducted  plant  bioas- 
say  and  water  quality  studies  at  the  site.  (See  also 
W88-01522)  (Author's  abstract) 
W88-01536 


PREDICTION  AND  FIELD  EVALUATION  OF 
THE  WATER  QUALITY  OF  EFFLUENT  FROM 
CONFINED  DISPOSAL  AREAS, 

Army   Engineer  Waterways  Experiment   Station, 
Vicksburg,  MS.  Environmental  Lab. 
M.  R.  Palermo. 

IN:  Third  United  States  -  The  Netherlands  Meet- 
ing on  Dredging  and  Related  Technology,  10-14 
September  1984,  Charleston,  South  Carolina.  Final 
Report,  March  1987.  p  135-137,  1  fig. 

Descriptors:  'Water  quality,  'Dredging,  'Path  of 
pollutants,  'Disposal  sites,  'Field  tests,  Waste  dis- 
posal, Chemical  analysis,  Suspended  solids. 

A  technique  for  predicting  the  quality  of  effluent 
from  confined  disposal  areas  during  dredging  oper- 
ations has  been  developed  as  part  of  the  Long- 
Term  Effects  of  Dredging  Operations  (LEDO) 
Research  Program.  Such  a  technique  is  necessary 
for  design  and/or  evaluation  of  disposal  areas  to 
ensure  that  applicable  effluent  standards  can  be 
met.  The  effluent  quality  predictions  were  directly 
compared  with  field  data  and  the  following  con- 
clusions were  drawn:  (1)  the  modified  elutriate  test 
adequately  predicted  the  dissolved  concentration 
of  contaminants  and  the  contaminant  fractions  of 
the  total  suspended  solids  in  the  effluent  for  the 
Field  Verification  Program  (FVP)  site.  Compari- 
son replicate  test  results  with  field  data  indicated 
that  the  modified  elutriate  test  was  a  generally 
conservative  predictor;  (2)  the  column  settling 
analysis  and  corresponding  prediction  of  effluent 
suspended  solids  concentration  compared  favor- 
ably with  field  data  and  yielded  a  conservative 
estimate  of  the  effluent  suspended  solids  for  the 
FVP  site;  (3)  results  from  both  the  modified  elutri- 
ate and  column  settling  tests  were  used  to  predict 
total  concentrations  of  contaminants  in  the  efflu- 
ent. These  predictions  were  within  a  factor  of  1.5 
times  the  field  values  for  total  P,  N,  Cr,  Cu,  Mn, 
and  PCB.  Values  for  TOC,  Fe,  Pb,  and  Ni  were 
1.7  to  2.8  times  the  field  value;  and  (5)  the  compari- 
son of  predicted  and  field  data  for  the  FVP  site  is 
an  acceptable  first  generation  test  of  the  technique 
for  prediction  of  the  quality  of  effluent  from  con- 
fined disposal  areas.  (See  also  W88-01522)  (Lantz- 
PTT) 
W88-01537 


MIGRATION  AND  CONTAINMENT  OF  LEA- 
CHANTS  FROM  URANIUM  TAILINGS 
PONDS, 

Carleton  Univ.,  Ottawa  (Ontario).  Inst,  of  Civil 

Engineering. 

For  primary  bibliographic  entry  see  Field  5E. 

W88-01557 


BEHAVIOUR  OF  RADIUM  IN  TAILINGS 
DAMS  AND  ENVIRONMENTAL  WATERS  IN 
THE  WITWATERSRAND  (SOUTH  AFRICA) 
GOLD/URANIUM  MINING  AREA, 

Nuclear  Development  Corp.  of  South  Africa  Pty 
Ltd.,  Pelindaba,  Pretoria. 
A.  S.  M.  Jesus. 

IN:  Mine  Water,  Proceedings  of  the  Second  Inter- 
national Congress.  Volume  2,  September  1985.  p 
633-645,  4  fig,  2  tab,  24  ref. 

Descriptors:  'Radium,  'Radioactive  wastes,  'Ura- 
nium, 'Gold,  'Mine  wastes,  'Path  of  pollutants, 
•South  Africa,  Leaching,  Soil  contamination, 
Clays,  Fate  of  pollutants,  Pyrophyllite,  Ground- 
water pollution. 

Natural  radioactivity  present  in  tailings  impound- 
ments from  the  gold/uranium  mines  on  the  Witwa- 
tersrand  is  a  potential  source  of  contamination  of 
environmental  waters.  The  reason  is  the  presence 
of  large  activities,  although  at  low  concentrations, 
of  radium-226,  a  long-lived  radioactive  decay 
product  of  uranium  not  recovered  during  the  ex- 
traction of  gold  and  uranium,  which  can  lead  to 
potential  health  hazards.  The  situation  on  the 
Witwatersrand  was  assessed.  Partition  functions  in 
tailings  impoundments  were  determined  in  field 
and  laboratory  studies,  from  which  very  low 
values  for  the  mobility  of  radium  are  deduced. 
Results  are  supported  by  the  measured  migration 
of  radium  into  the  soil  underlying  30-40  yr  old 
impoundments.  Clay  materials,  in  particular  pyro- 


phyllite in  the  impoundments,  are  identified  as 
being  one  of  the  main  substances  responsible  for 
the  retention  of  radium.  The  distribution  of  radium 
in  surface  and  groundwaters  was  investigated.  It  is 
concluded  that  the  spread  of  radium  in  the  Witwa- 
tersrand environment  is  insignificant.  (See  also 
W88-01554)  (Author's  abstract) 
W88-01558 


HEAVY  METAL  POLLUTION  FROM  MINING 
IN  GREENLAND, 

Groenlands  Fiskeri-  og  Miljoeundersoegelser,  Co- 
penhagen (Denmark). 

For  primary  bibliographic  entry  see  Field  5C. 
W88-01562 


SYNERGETIC  APPROACH  TO  CONTROL 
ACID  MINE  DRAINAGE:  A  MICHIGAN  CASE 
HISTORY, 

Michigan  Technological  Univ.,  Houghton.  Inst,  of 

Mineral  Research. 

For   primary   bibliographic   entry   see   Field   5G 

W88-01563 


MODELING  OF  MIGRATION  PROCESSES 
WITH  COUPLED  MIGRANTS  AND  THEIR  RE- 
DUCTION TO  CONTROL  MODELS, 

Technische  Univ.,  Dresden  (German  DR.).  Inst. 

of  Lignite  Mining. 

For  primary  bibliographic   entry  see   Field   5G. 

W88-01566 


TOXIC  ELEMENT  COMPOSITION  OF  ACID 
MINE  WATERS  FROM  SULFIDE  ORE  DEPOS- 
ITS, 

Geological  Survey,  Menlo  Park,  CA. 

For  primary  bibliographic  entry  see  Field  5A. 

W88-01567 


BIOGENIC  NATURE  OF  CORROSrVTTY  OF 
SULPHIDE  DEPOSITS  MINE  WATER  AND 
SOME  OF  ITS  GEOCHEMICAL  AND  MINING- 
TECHNICAL  IMPACTS, 

Vsesoyuznyi    Nauchno-Issledovatel'skii    Inst.    Gi- 

drogeologii    i    Inzhenerdoi    Geologii,     Moscow 

(USSR). 

For  primary  bibliographic  entry  see  Field  5C. 

W88-01568 


GROUND-WATER  REACTIONS  TO  SURFACE 
COAL  MINING  IN  SEMIARID  LANDS, 

Montana  Bureau  of  Mines  and  Geology,  Butte. 
For  primary  bibliographic  entry  see  Field  4C. 
W88-01576 


INFLUENCE  OF  MINING  ON  THE  GROUND- 
WATER MINERALIZATION  IN  THE  UPPER 
SILESIAN  COAL  BASIN, 

Instytut  Geologiczny,  Sosnowiec  (Poland).  Upper 

Silesian  Branch. 

For  primary  bibliographic  entry  see  Field  4C. 

W88-01588 


INDUSTRIAL    WASTEWATER    TREATMENT 
TECHNOLOGY, 

Illinois  Inst,  of  Tech.,  Chicago.  Pritzker  Dept.  of 

Environmental  Engineering. 

For   primary   bibliographic   entry   see   Field   5D. 

W88-01598 


DETERMINATION      OF      ORGANIC      SUB- 
STANCES IN  WATER, 

For  primary  bibliographic  entry  see  Field  5A. 
W88-01599 


DETERMINATION       OF      ORGANIC      SUB- 
STANCES IN  WATER, 

For  primary  bibliographic  entry  see  Field  5A. 
W88-01600 
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HELD      FACILITIES      FOR      SUBSURFACE 
TRANSPORT  RESEARCH, 

Oak  Ridge  National  Lab.,  TN.  Environmental  Sci- 
ences Div. 

For  primary  bibliographic  entry  see  Field  2F. 
W88-01605 


DOE  DEEP  PROBE  -  FIELD  EVALUATION 
AND  PLANNING  WORKSHOP, 

Department  of  Energy,  Washington,  DC.  Office  of 
Health  and  Environmental  Research. 
F.  J.  Wobber,  and  J.  M.  Zachara. 
Augusta  Landmark  Hotel,  Augusta,  Georgia,  Feb- 
ruary   18-19,    1987.   Report   DOE/ER-0320.35   p, 
append. 

Descriptors:  'Microbiological  studies,  'Subsurface 
environment,  'South  Carolina,  Geohydrology, 
Sediments,  Deep  probes,  Cores,  Core  drilling,  Soil 
properties,  Soil  water,  Groundwater. 

The  results  of  an  invited  workshop  in  support  of 
DOE's  microbiology  research  program  (Deep 
Probe)  are  described.  Final  decisions  for  strength- 
ening the  program  and  for  future  drilling  were  not 
expected  from  the  workshop.  Rather,  a  prelimi- 
nary set  of  program  recommendations  and  prior- 
ities were  developed  which  will  be  redefined  by 
small  groups  of  scientific  specialists  in  the  near 
future.  The  major  recommendations  of  the  work- 
shop are  summarized.  DOE's  perspectives  on  tasks 
related  to  the  following  areas  are  presented:  drill- 
ing and  coring  procedures;  tracer  technologies  and 
issues  of  contamination;  supplementary  geohydro- 
logical,  sedimentological  and  geological  analysis 
relevant  to  analysis  of  deep  microbial  habitats; 
statistical  analysis  of  existing  samples;  experimental 
design  for  future  coring;  improvements  in  micro- 
biological sampling,  core  handling,  and  acquisition 
of  pore  water  chemical  samples;  interlaboratory 
standardization  of  microbiological  protocols; 
DOE's  strategy  for  extension  of  the  research  to 
other  hydrogeological  regimes;  and,  accelerated 
information  exchange  with  the  scientific  communi- 
ty. (Lantz-PTT) 
W88-01607 


CHARACTERISTICS- OF  BIG  SANDY  RrVER 
DRAINAGE  BASIN  WATER  AND  OF  SALTY 
AQUD7ER  WATER, 

Bureau  of  Reclamation,  Denver,  CO.  Engineering 

and  Research  Center. 

For  primary  bibliographic  entry  see  Field  5E. 

W88-01614 


EFFECTS  OF  A  BIOMODAL  PORE  DISTRIBU- 
TION ON  MATRIX  DIFFUSION  IN  A  FRAC- 
TURED POROUS  MEDIUM, 

Sandia  National  Labs.,  Albuquerque,  NM.  Earth 

Sciences  Div. 

D.  Tomasko. 

Available  from  the  National  Technical  Information 

Service,    Springfield,    VA.    22161.    Report    No. 

SAND87-0265,  August  1987.  28  p,  18  fig,  2  tab,  32 

ref.  DOE  Contract  No.  DE-AC04-76DP00789. 

Descriptors:  'Porosity,  'Groundwater  movement, 
•Bimodal  pore  distribution,  'Diffusion,  'Path  of 
pollutants,  'Porous  media,  'Model  studies,  Solute 
transport,  Dispersion,  Mathematical  studies. 

Three  models  were  developed  for  predicting  the 
concentration  of  a  conservative  (nonreactive) 
solute  during  transport  through  a  fractured  porous 
medium  consisting  of  two  materials  with  different 
physical  properties.  The  materials  are  assumed  to 
be  arranged  in  series  along  the  fracture,  so  that  the 
advecting  fluid  sequentially  passes  through  two 
different  matrix  environments.  In  all  cases,  the 
matrices  are  assumed  to  be  infinite  in  a  direction 
perpendicular  to  the  orientation  of  the  fracture. 
The  first  model  predicts  the  time-dependent  solute 
concentration  using  two  one-dimensional  transport 
equations  for  the  fracture  and  two  one-dimensional 
diffusion  equations  for  the  rock  matrices.  Longitu- 
dinal dispersion  in  the  fracture  is  assumed  to  be 
negligible.  The  fracture  equations  are  coupled  by 
assuming  a  constant  concentration  at  the  boundary 
between  the  two  materials,  and  the  fractures  are 
coupled  to  the  matrices  by  appropriate  flux  terms. 


In  the  second  model,  the  number  of  equations 
required  to  predict  the  concentration  of  the  solute 
in  the  fracture  is  reduced  by  a  factor  of  2  by 
developing  simple,  analytic  expressions  for  a 
single,  effective  porosity  and  matrix-diffusion  coef- 
ficient. The  third  model  is  much  more  complex 
than  the  first  two  because  of  incorporation  of 
longitudinal  dispersion  in  the  fracture  transport 
equations.  This  model  was  developed  and  used  to 
investigate  the  effects  of  axial  dispersion  on  the 
predicted  concentrations  and  to  determine  when 
the  simpler  models  are  appropriate.  Comparisons 
between  the  three  models  indicate  that  the  predict- 
ed solute  concentrations  in  a  fracture  for  a  constant 
source  input  are  very  similar  except  near  the 
boundary  between  the  two  materials,  where  the 
maximum  differences  are  approximately  20%. 
Even  better  results  are  obtained  when  the  duration 
of  the  injection  is  short  compared  to  the  total  time 
of  the  test.  (Lantz-PTT) 
W88-01658 


HYDROGEOLOGIC  EVALUATION  OF  THE 
EFFECTS  OF  SURFACE  APPLICATION  OF 
SEWAGE  SLUDGE  TO  AGRICULTURAL 
LAND  NEAR  ROCKTON,  ILLINOIS, 

Illinois  State  Geological  Survey,  Urbana. 
R.  C.  Berg,  W.  J.  Morse,  and  T.  M.  Johnson. 
Environmental  Geology  Notes  1 19,  1987.  42  p,  14 
fig,  5  tab,  39  ref. 

Descriptors:  'Geohydrology,  'Sludge  disposal, 
'Land  disposal,  'Rockton,  'Illinois,  'Fate  of  pol- 
lutants, 'Groundwater  pollution,  Monitoring, 
Groundwater  movement,  Path  of  pollutants,  Ni- 
trates, Chlorides,  Nitrogen  compounds,  Sludge, 
Waste  disposal. 

A  study  of  the  geohydrology  of  sludge  application 
areas  in  the  sandy  agricultural  land  near  Rockton, 
Illinois  was  conducted  to  evaluate  possible  con- 
tamination of  the  groundwater  by  sludge  constitu- 
ents. Over  a  2-year  period,  a  total  of  16  monitoring 
wells  was  installed  at  four  sites.  Two  sites  were 
characterized  by  repeated  applications  of  sludge 
and  two  were  background  sites.  Two  soil  water 
samplers  were  also  installed  at  each  sludge  applica- 
tion area.  The  monitoring  wells  and  soil  water 
samplers  were  used  to  determine  groundwater 
flow  and  quality.  Samples  were  analyzed  for  ni- 
trates, MBAS,  chlorides,  NH3N,  pH,  hardness, 
specific  conductivity  (SC),  metals,  and  organic 
chemicals.  Nitrates  provided  the  most  reliable  data 
on  the  effects  of  sludge  applications  on  groundwat- 
er quality.  Nitrate  concentrations  were  higher  at 
sludge  application  sites  than  at  background  sites 
and  higher  in  downgradient  wells  than  in  upgra- 
dient  wells.  Data  from  other  analyses  were  not 
conclusive;  however,  elevated  values  of  MBAS, 
chlorides,  NH3N,  pH,  hardness,  and  SC  in  down- 
gradient  wells  suggest  some  influence  from  sludge 
applications  on  the  groundwater.  There  was  no 
apparent  contamination  from  metals  or  organic 
chemicals.  (Author's  abstract) 
W88-01672 


TRANSPORT  OF  CONTAMINANTS  IN  THE 
SUBSURFACE:  THE  ROLE  OF  ORGANIC  AND 
INORGANIC  COLLOIDAL  PARTICLES. 

Oak  Ridge  National  Lab.,  TN.  Environmental  Sci- 
ences Div. 

Summary  Report  of  an  International  Series  of 
Interactive  Seminars,  October  6-9,  1986,  Manteo, 
North  Carolina.  Report  No.  DOE/ER-0331.  70  p, 
4  fig,  54  ref,  2  append. 

Descriptors:  'Organic  compounds,  'Inorganic 
compounds,  'Path  of  pollutants,  'Groundwater 
pollution,  'Colloids,  Solute  transport,  Aquifers, 
Groundwater  movement. 

The  purpose  of  the  meeting  was  to  review  current 
knowledge  about  the  role  played  by  colloids  on 
the  mobility  of  contaminants  in  the  subsurface  en- 
vironment, and  to  identify  important  long-term 
research  needs  in  this  area.  Participants  included 
senior  researchers  in  this  field  from  national  lab- 
oratories, government  agencies,  universities,  and 
research  institutes  in  four  countries.  Recent  find- 
ings on  the  occurrence  and  nature  of  colloidal 
material  in  the  subsurface  as  well  as  on  the  associa- 
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tion  of  colloids  with  organic,  metal,  and  radionu- 
clide contaminants  were  presented  and  discussed. 
Field  studies  have  demonstrated  that  colloidal  par- 
ticles do  move  through  aquifers  and  that  radionu- 
clides have  been  transported  much  further  than 
predicted  due  to  their  association  with  mobile  col- 
loids in  the  groundwater.  The  consensus  of  the 
meeting  was  that  colloids  do  occur  in  the  subsur- 
face environment,  are  capable  of  binding  organic 
and  inorganic  contaminants,  and  do  alter  the  mo- 
bility of  contaminants.  A  major  difficulty  in  under- 
standing and  predicting  the  role  of  colloids  is  their 
heterogeneous  nature  that  hampers  precise  chemi- 
cal characterization.  Clay  and  metal  oxide  colloids 
can  be  formed  or  dissolved  due  to  changes  in 
solution  chemistry  in  the  aquifer.  Organic  colloids 
have  variable  and  diverse  functional  groups, 
making  it  difficult  to  predict  their  association  with 
metal  and  radionuclide  contaminants.  Some  impor- 
tant advances  were  reported  toward  understanding 
the  assembly  of  organic  colloids  and  the  nature  of 
their  interactions  with  organic  contaminants. 
Major  research  needs  identified  by  the  participants 
included  studies  in  real  systems  on  the  occurrence 
of  colloids  in  subsurface  environments,  and  more 
rigorous  characterization  of  the  physical  and 
chemical  properties  of  the  colloidal  material. 
Methods  for  sampling  colloids  need  to  be  im- 
proved to  avoid  production  of  artifacts  during 
collection.  In  summary,  the  meeting  concluded 
that  colloidal  material  is  important  in  contaminant 
transport  and  that  further  research  in  this  area  will 
significantly  improve  today's  capacity  to  predict 
the  movement  of  energy-related  contaminants  in 
subsurface  environments.  (Author's  abstract) 
W88-01674 


LABORATORY  AND  SIMULATION  STUDIES 
OF  SOLUTE  TRANSPORT  IN  FRACTURE 
NETWORKS, 

Idaho  National  Engineering  Lab.,  Idaho  Falls. 
L.  C.  Hull,  J.  D.  Miller,  and  T.  M.  Clemo. 
Water  Resources  Research  WRERAQ,  Vol.  23, 
No.  8,  p  1505-1513,  August  1987.   11  fig,  27  ref. 
DOE  Contract  DE-AC07-76ID01570. 

Descriptors:  'Fracture  permeability,  'Groundwat- 
er movement,  'Geologic  fractures,  'Path  of  pollut- 
ants, 'Solute  transport,  'Mathematical  models, 
'Model  studies,  Fate  of  pollutants,  Solutes,  Mathe- 
matical equations,  Mathematical  studies,  Diffusion, 
Velocity,  Simulation,  Advection. 

Physical  and  numerical  network  models  were  used 
to  analyze  the  transport  of  conservative  solutes  in 
systems  of  parallel-sided  fractures.  The  processes 
controlling  dispersion  in  fracture  systems  that  are 
explicitly  simulated  by  the  numerical  model  are: 
(1)  development  of  a  velocity  profile  within  indi- 
vidual fractures,  (2)  transverse  molecular  diffusion 
between  streamlines,  both  within  fractures  and  at 
fracture  junctions,  and  (3)  advection  with  the  bulk 
fluid  through  a  system  of  fractures  with  a  range  of 
hydraulic  gradients  and  apertures.  The  first  two 
processes,  referred  to  as  microdispersion,  are  often 
assumed  to  be  secondary  to  the  third,  referred  to  as 
macrodispersion.  The  validity  of  this  assumption  is, 
however,  highly  dependent  on  the  hydrodynamics 
of  the  system  under  consideration.  Data  collected 
from  a  physical  model  of  a  fracture  network  are 
used  to  validate  a  numerical  model  that  explicitly 
simulates  all  three  transport  processes.  The  numeri- 
cal model  is  then  used  to  evaluate  the  relevance  of 
microdispersion  processes  in  a  system  where  ma- 
crodispersion is  significant.  (Author's  abstract) 
W88-01683 


FIELD  EVALUATION  OF  A  SIMPLE  MICRO- 
COSM SIMULATING  THE  BEHAVIOR  OF 
VOLATILE  ORGANIC  COMPOUNDS  IN  SUB- 
SURFACE MATERIALS, 

Robert  S.  Kerr  Environmental  Research  Lab., 
Ada,  OK. 

J.  T.  Wilson,  G.  B.  Smith,  J.  W.  Cochran,  J.  F. 
Barker,  and  P.  V.  Roberts. 

Water  Resources  Research  WRERAQ,  Vol.  23, 
No.  8,  p  1547-1553,  August  1987.  4  fig,  1  tab,  16 
ref.  EPA  Grants  CR-808851  and  CR-811146.  Na- 
tional Sciences  and  Engineering  Research  Council 
(Canada)  Grant  A7336. 
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Descriptors:  "Groundwater  pollution,  'Volatile 
organic  compounds,  *Fate  of  pollutants,  'Path  of 
pollutants,  'Field  tests,  Organic  compounds,  Com- 
parison studies,  Batch  microcosm,  Cleanup  oper- 
ations, Biotransformation,  Degradation,  Aquifer 
material,  Simulation  analysis. 

A  simple  batch  microcosm  was  previously  devel- 
oped to  simulate  the  behavior  of  volatile  organic 
compounds  in  unconsolidated  subsurface  material. 
The  microcosm  was  evaluated  by  comparing  the 
behavior  of  tetrachloroethylene,  bromoform, 
carbon  tetrachloride,  1,2-dichlorobenzene,  and 
hexachloroethane  in  (1)  the  microcosm,  (2)  the 
microcosm  constructed  with  autoclaved  material, 
and  (3)  an  experimental  plume  constructed  in  a 
joint  field  study  conducted  at  Stanford  University 
and  the  University  of  Waterloo  at  a  site  on  Canadi- 
an Forces  Base,  Borden,  Ontario.  The  microcosm 
study  adequately  simulated  nonbiological  removal 
of  these  compounds  from  solution  in  the  experi- 
mental plume.  However,  it  failed  to  detect  bio- 
transformation of  1,2-dichlorobenzene  despite  ex- 
tensive degradation  of  this  compound  in  the  field. 
One  of  the  samples  of  aquifer  material  used  to 
construct  the  microcosms  had  a  much  greater  ca- 
pacity to  biotransform  bromoform  and  carbon  tet- 
rachloride than  did  the  other  samples  of  aquifer 
material  or  the  aquifer  in  general.  As  a  result,  the 
microcosm  study  overestimated  biotransformation 
of  bromoform  and  carbon  tetrachloride.  The  mi- 
crocosm accurately  simulated  the  behavior  of  te- 
trachlorethylene  and  hexachloroethane.  (Author's 
abstract) 
W88-01687 


ANTHROPOGENIC  ANOXIFICATION  ('EU- 
TROPHICATION')  OF  THE  WATER  TABLE 
REGION  OF  A  DEEP  PHREATIC  AQUIFER, 

Weizmann    Inst,    of  Science,    Rehovoth   (Israel). 

Dept.  of  Isotope  Research. 

D.  Ronen,  M.  Magaritz,  E.  Almon,  and  A.  J. 

Amiel. 

Water  Resources  Research  WRERAQ,  Vol.  23, 

No.  8,  p  1554-1560,  August   1987.  8  fig,  33  ref. 

Descriptors:  'Groundwater  pollution,  'Water  pol- 
lution effects,  'Fate  of  pollutants,  'Eutrophication, 
'Dissolved  oxygen,  'Groundwater  quality, 
•Oxygen  depletion,  Aquifers,  Oxygen,  Water 
table,  Organic  matter,  Anaerobiosis,  Organic  load, 
Effluents. 

Depletion  of  dissolved  oxygen  was  detected  at  the 
water  table  region  (upper  2.5  m)  of  a  30-m-deep, 
sandy,  phreatic  aquifer  containing  high  oxygen 
concentrations  (7.5  mg/liger)  in  bulk  groundwater. 
Samples  spaced  at  3-cm  intervals  disclosed  very 
sharp  oxygen  gradients  of  up  to  1.9  mg/liter/cm 
between  two  consecutive  samples.  High  concentra- 
tions of  labile  organic  matter  arrive  at  the  water 
table  region  after  a  transport  period  of  more  than 
1 5  years  through  the  unsaturated  zone.  Part  of  the 
organic  matter  oxidizes  at  the  water  table  region, 
as  evidenced  by  the  decrease  in  the  dissolved 
oxygen  content.  The  concentration  of  the  remain- 
ing dissolved  organic  matter  can  be  as  high  as  8  mg 
C/liter,  decreasing  with  depth.  The  dissolved  or- 
ganic carbon  derives  from  a  large  pool  of  water 
soluble  organic  matter  found  in  the  unsaturated 
zone.  The  average  oxygen  and  organic  carbon 
fluxes  at  the  unsaturated-saturated  interface  are 
0.085  mg  02  and  0.031  mg  C  sub  org/sq  cm/year, 
respectively.  Anaerobiosis  may  result  either  from 
the  high  organic  load  (140  kg  C  sub  org/hectare/ 
year)  provided  by  irrigation  with  sewage  effluent 
since  the  1960s  or  from  the  retarded  influx  of 
organic  matter  mobilized  at  the  onset  of  the  inten- 
sive agricultural  development  of  the  area  in  the 
1930s.  The  high  oxygen  content  in  deep  pumping 
wells  and  the  positive  correlation  found  between 
the  depth  of  the  reduced  zone  and  the  organic 
loads  from  sewage  effluents  support  the  first 
model.  (Author's  abstract) 
W88-01688 


sources  Div. 

C.  Willis,  and  J.  Rubin. 

Water  Resources  Research   WRERAQ,   Vol.   23, 

No.  8,  p  1561-1574,  August  1987.  11  fig,  2  tab,  31 

ref,  append. 

Descriptors:  'Solute  transport,  'Mathematical 
models,  'Path  of  pollutants,  'Dissolution,  Model 
studies,  Fate  of  pollutants,  Mathematical  studies, 
Mathematical  equations,  Boundary  conditions, 
Moving  dissolution  boundaries,  Boundary  process- 
es, Boundaries,  Chemical  reactions,  Chemical  pre- 
cipitation. 

A  moving  boundary  problem  which  arises  during 
transport  with  precipitation-dissolution  reactions  is 
solved  by  three  different  numerical  methods.  Two 
of  these  methods  (one  explicit  and  one  implicit)  are 
based  on  an  integral  formulation  of  mass  balance 
and  lead  to  an  approximation  of  a  weak  solution. 
These  methods  are  compared  to  a  front-tracking 
scheme.  Although  the  two  approaches  are  concep- 
tually different,  the  numerical  solutions  showed 
good  agreement.  As  the  ratio  of  dispersion  to 
convection  decreases,  the  methods  based  on  the 
integral  formulation  become  computationally  more 
efficient.  Specific  reactions  were  modeled  to  exam- 
ine the  dependence  of  the  system  on  the  physical 
and  chemical  parameters.  Although  the  water  flow 
rate  does  not  explicitly  appear  in  the  equation  for 
the  velocity  of  the  moving  boundary,  the  speed  of 
the  boundary  depends  more  on  the  flux  rate  than 
on  the  dispersion  coefficient.  The  discontinuity  in 
the  gradient  of  the  solute  concentration  profile  at 
the  boundary  increases  with  convection  and  with 
the  initial  concentration  of  the  mineral.  The  pre- 
sented implicit  method  is  extended  to  allow  partici- 
pation of  the  solutes  in  complexation  reactions  as 
well  as  the  precipitation-dissolution  reaction.  This 
extension  is  easily  made  and  does  not  change  the 
basic  method.  (Author's  abstract) 
W88-01689 


USING  THE  METHOD  OF  MOMENTS  TO 
ANALYZE  THREE-DIMENSIONAL  DIFFU- 
SION-LIMITED SOLUTE  TRANSPORT  FROM 
TEMPORAL  AND  SPATIAL  PERSPECTIVES, 

Stanford  Univ.,  CA.  Dept.  of  Civil  Engineering. 
M.  N.  Goltz,  and  P.  V.  Roberts. 
Water  Resources  Research  WRERAQ,  Vol.  23, 
No.  8,  p  1575-1585,  August  1987.  1  fig,  4  tab,  37 
ref,  append.  EPA  Agreement  CR  808851. 

Descriptors:  'Solute  transport,  'Path  of  pollutants, 
'Model  studies,  'Mathematical  models,  Fate  of 
pollutants,  Mathematical  equations,  Diffusion,  Dis- 
persion, Advection,  Mathematical  studies,  Distri- 
bution, Spatial  distribution,  Temporal  distribution, 
La  place  equation,  Fourier  analysis. 

The  analysis  and  application  of  an  analytical  model 
that  incorporates  solute  diffusion  within  immobile 
regions  into  the  three-dimensional  advection/dis- 
persion  solute  transport  equation  were  performed. 
The  diffusion  term  of  the  model  is  formulated 
using  either  a  first-order  rate  expression  or  an 
expression  assuming  Fickian  diffusion  into  spheri- 
cal, cylindrical,  or  rectangular  immobile  regions. 
In  order  to  assist  in  the  analysis  of  solute  transport 
behavior  by  means  of  the  models,  a  modified  form 
of  Aris'  method  of  moments  is  developed,  which 
permits  the  calculation  of  the  spatial  and  temporal 
moments  of  solute  distributions  simulated  using 
three-dimensional  diffusion  models,  without  having 
to  invert  the  Laplace-  or  Fourier-transformed  solu- 
tions. By  using  this  method,  the  moments  of  the 
diffusion  models  are  compared  with  one  another, 
with  the  moments  of  a  model  that  assumes  equilib- 
rium advective/dispersive  transport,  and  with  the 
moments  of  a  model  that  assumes  that  a  first-order 
rate  law  governs  mass  transfer  between  the  mobile 
and  immobile  regions.  The  method  of  moments 
also  is  used  to  assess  the  differences  in  the  spatial 
and  temporal  moment  behavior  of  each  transport 
model  under  discussion.  (Author's  abstract) 
W88-01690 


GeoTrans,  Inc.,  Herndon,  VA. 

V.  Guvanasen,  and  V.  M.  Guvanasen. 

Water  Resources  Research   WRERAQ,  Vol.  23, 

No.  8,  p  1607-1619,  August   1987.   12  fig,  25  ref. 

Descriptors:  'Groundwater  pollution,  'Hazardous 
wastes,  'Radioactive  wastes,  'Tracers,  'Path  of 
pollutants,  'Confined  aquifers,  'Groundwater 
movement,  Analytical  solutions,  Mathematical 
studies,  Mathematical  equations,  Flow  pattern, 
Solute  transport,  Dispersion,  Tracking  techniques. 

An  approximate  analytical  solution  describing  the 
movement  of  a  conservative  tracer  of  finite  volume 
in  a  radially  converging  flow  field  is  proposed. 
The  solution  is  divided  into  two  phases:  injection 
and  transport.  During  the  injection  phase,  an  injec- 
tion of  chase  fluid  immediately  following  the 
tracer  is  allowed.  Hydrodynamic  dispersion  effects 
are  assumed  to  be  negligible  during  this  phase.  The 
geometry  of  the  tracer  plume  is  determined  by  a 
particle-tracking  technique.  During  the  plume 
phase,  the  tracer  plume  is  approximated  by  a  series 
of  contiguous  pulses.  An  approximate  analytical 
solution  for  each  pulse  was  derived  through  linear- 
ization of  the  transport  equation.  The  approximate 
solution  was  verified  by  comparison  with  numeri- 
cal solutions.  The  distribution  of  tracer  in  space 
and  time  is  obtained  by  summing  the  contributions 
from  all  the  pulses.  Four  geometrical  parameters 
governing  the  geometry  of  the  tracer  plume  imme- 
diately after  injection  are  presented  and  discussed. 
The  solution  shows  that  the  geometry  of  the  initial 
tracer  plume  has  an  effect  on  the  breakthrough 
curves.  The  volume  of  tracer  and  chase  fluid  must 
be  taken  into  account  in  tracer  test  design  and  data 
analysis.  Limitations  of  the  proposed  solution  are 
also  discussed.  (Author's  abstract) 
W88-01692 


LABORATORY  EVIDENCE  OF  THE  SCALE 
EFFECT  IN  DISPERSION  OF  SOLUTES  EV 
POROUS  MEDIA, 

Notre  Dame  Univ.,  IN.  Dept.  of  Civil  Engineer- 
ing. 

S.  E.  Silliman,  and  E.  S.  Simpson. 
Water  Resources  Research  WRERAQ,  Vol.  23, 
No.  8,  p  1667-1673,  August  1987.  8  fig,  1  tab,  17 
ref.  U.S.  Nuclear  Regulatory  Commission  NRC- 
04-78-275. 

Descriptors:  'Groundwater  movement,  'Ground- 
water pollution,  'Solute  transport,  'Path  of  pollut- 
ants, 'Porous  media,  'Sand,  Scale  effect,  Mathe- 
matical equations,  Mathematical  studies,  Laborato- 
ry tests,  Dispersion,  Tracers,  Solutes. 

Field  observations  by  other  authors  indicate  that 
dispersivity  is  dependent  on  distance  from  source. 
Tests  were  conducted  under  controlled  laboratory 
conditions  to  investigate  the  changes  in  dispersi- 
vity caused  by  the  presence  of  heterogeneities.  The 
experiments  were  conducted  in  a  2.4  x  1.07  x  0.10 
m  'sandbox'  with  measurements  of  tracer  concen- 
tration taken  at  various  distances  from  the  input. 
Results  for  various  sand-packing  arrangements 
were  as  follows:  (1)  Breakthrough  curves  for  a 
uniform  coarse  sand  showed  a  constant  dispersivity 
of  approximately  0.02  m.  (2)  Breakthrough  curves 
for  a  three-layer  arrangement  of  coarse-fine-coarse 
deviated  from  the  homogeneous  results  only  in  the 
late-time  tails.  (3)  The  middepth  fine-sand  layer 
was  then  replaced  by  small  blocks  of  fine  sand 
surrounded  by  coarse  sand.  Two  distinct  portions 
of  the  breakthrough  curves  could  be  identified:  one 
for  the  coarse-sand  matrix  and  one  for  the  hetero- 
geneous layer.  (4)  Small  blocks  of  fine  sand  were 
uniformly  distributed  through  the  entire  coarse- 
sand  matrix.  Results  indicated  a  continuous  in- 
crease in  dispersivity  with  distance  and  a  change  in 
the  shape  of  the  breakthrough  curve  at  each  of  five 
measurement  sections.  These  results  are  in  general 
agreement  with  several  recent  theoretical  develop- 
ments regarding  transport.  (Author's  abstract) 
W88-01698 


TRANSPORT  OF  REACTING  SOLUTES  SUB- 
JECT TO  A  MOVING  DISSOLUTION  BOUND- 
ARY: NUMERICAL  METHODS  AND  SOLU- 
TIONS, 

Geological  Survey,  Mcnlo  Park,  CA.  Water  Re- 


APPROXIMATE  SEMIANALYTICAL  SOLU- 
TION FOR  TRACER  INJECTION  TESTS  IN  A 
CONFINED  AQUIFER  WITH  A  RADIALLY 
CONVERGING  FLOW  FIELD  AND  FINITE 
VOLUME  OF  TRACER  AND  CHASE  FLUID, 


AGRICULTURAL  CHEMICALS  IN  GROUND 
WATER:  SUGGESTIONS  FOR  THE  ENVIRON- 
MENTAL PROTECTION  AGENCY  STRATEGY, 

Kansas  State  Univ.,  Manhattan.  Inst,  for  Environ- 
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mental  Research. 

D.  A.  Shields. 

Journal  of  Environmental  Sciences  JEVSAG,  Vol. 

30,  No.  3,  p  23-27,  May/June  1987.  15  ref. 

Descriptors:  'Groundwater  pollution,  'Ground- 
water quality,  'Agricultural  chemicals,  'Water 
quality  control,  'Path  of  pollutants,  'Environmen- 
tal Protection  Agency,  Fate  of  pollutants,  Ground- 
water, Water  quality,  Pesticides,  Nitrates,  Regula- 
tions, Aldicarb. 

Groundwater,  a  hidden  resource  whose  volume  is 
over  50  times  that  of  the  nation's  surface  water, 
was  once  thought  to  remain  forever  pure.  People 
had  little  reason  not  to  believe  that  the  soil  would 
naturally  purify  water  returning  to  the  aquifer  until 
the  late  1970s  when  the  Love  Canal  and  Times 
Beach  incidents  redirected  public  opinion  and 
touched  off  a  nationwide  concern  for  the  protec- 
tion of  groundwater.  In  August  1984,  the  Environ- 
mental Protection  Agency  (EPA)  issued  a  Ground 
Water  Protection  Strategy  which  was  designed  to 
'increase  efforts  to  protect  groundwater  from  pesti- 
cide and  nitrate  contamination.'  In  response,  the 
EPA's  Office  of  Pesticide  Protection  reviewed  ex- 
isting information  on  the  extent  and  causes  of 
pesticide  contamination,  its  potential  health  haz- 
ards, existing  statutory  authorities,  and  programs 
available  to  aid  state  policy  makers.  An  increased 
interest  in  solving  problems  associated  with  pesti- 
cides in  groundwater  has  resulted  in  the  EPA's 
current  development  of  a  national  strategy  on  Ag- 
ricultural Chemicals  in  Ground  Water.  This  strate- 
gy will  outline  the  EPA's  general  course  of  action 
in  addressing  the  problem  of  pesticides  in  ground- 
water during  the  next  5-10  years.  Suggestions  to 
the  EPA  to  be  considered  in  the  formulation  of  the 
strategy  are  presented.  Several  actions  that  could 
be  taken  by  the  EPA  include:  (1)  providing  small 
federal  grants  to  university  undergraduate  research 
programs  which  would  facilitate  further  develop- 
ment of  chemical  applicators  that  reduce  potential 
groundwater  contamination;  (2)  developing  bio- 
technological  alternatives  that  could  provide  a 
long-term  solution;  (3)  addressing  the  aldicarb  de- 
cision by  considering  the  method  used  in  Florida 
to  curb  aldicarb  contamination  of  groundwater 
without  unnecessary  restrictions  on  farmers;  and 
(4)  defining  uniform  monitoring  methods  accord- 
ing to  study  goals.  (Wood-PTT) 
W88-01714 


LEVELS  AND  AGES  OF  SELENIUM  AND 
METALS  IN  SEDIMENTARY  CORES  OF  ISE 
BAY  AS  DETERMINED  BY  210-PB  DATING 
TECHNIQUE, 

Nagoya  City  Environmental   Pollution  Research 

Inst.  (Japan). 

K.  Itoh,  M.  Chikuma,  and  H.  Tanaka. 

Bulletin    of    Environmental    Contamination    and 

Toxicology  BECTA6,  Vol.  39,  No.  2,  p  214-223, 

August  1987.  3  fig,  2  tab,  12  ref. 

Descriptors:  'Path  of  pollutants,  'Selenium, 
'Heavy  metals,  *Ise  Bay,  'Japan,  Fate  of  pollut- 
ants, Sedimentary  cores,  Cores,  Mercury,  Zinc, 
Copper,  Lead,  Chromium,  Bottom  sediments, 
River  mouth. 

Input  of  selenium  into  Ise  Bay,  Japan,  has  occurred 
since  industrial  activity  was  established  in  Nagoya 
City.  The  metals  present  in  sedimentary  core  sam- 
ples of  known  age  were  determined  in  an  attempt 
to  investigate  the  age  of  the  pollution.  The  distri- 
bution of  selenium,  mercury,  zinc,  copper,  lead  and 
chromium  in  the  bottom  sediments  showed  the 
largest  amounts  of  the  metals  in  the  river  mouth 
with  metal  quantity  decreasing  with  increasing  dis- 
tance of  the  sample  location  from  the  river  mouth. 
The  values  increased  again  slightly  at  the  center  of 
the  bay.  The  vertical  profiles  of  the  six  metals  in 
several  core  samples  were  shown  and  the  sedimen- 
tation rates  were  provided.  Trends  in  the  pollution 
levels  of  the  metals  were  explained  with  respect  to 
the  history  of  industrial  operations  in  the  area. 
(Wood-PTT) 
W88-01719 


COMPARISON  OF  OCCURRENCE  AND 
RATES  OF  CHEMICAL  BIODEGRADATION 
IN  NATURAL  WATERS, 


Wisconsin  Univ. -Superior.  Center  for  Lake  Superi- 
or Environmental  Studies. 
D.  D.  Vaishnav,  and  L.  Babeu. 
Bulletin  of  Environmental  Contamination  and 
Toxicology  BECTA6,  Vol.  39,  No.  2,  p  237-244, 
August  1987.  1  fig,  3  tab,  16  ref.  USEPA  Coopera- 
tive Agreement  CR8 11603. 

Descriptors:  'Fate  of  pollutants,  'Path  of  pollut- 
ants, 'Chemical  degradation,  'Biodegradation, 
'Comparison  studies,  Degradation,  Organic  com- 
pounds, Aquatic  environment,  Microbial  degrada- 
tion, Groundwater,  Lester  River,  Harbors. 

In  order  to  assess  the  biological  effects  of  chemi- 
cals in  aquatic  environments,  the  fate  of  xenobiotic 
compounds  entering  natural  waters  through  do- 
mestic and  industrial  effluents,  agricultural  runoff, 
seepages  from  surface  and  sub-surface  chemical 
repositories,  atmospheric  deposition,  and  acciden- 
tal spills  must  be  understood.  Biodegradation  has 
been  proposed  as  the  principal  mechanism  which 
determines  the  lifetime  of  chemical  pollutants,  but 
it  is  the  environment  that  actually  controls  the 
biodegradation  process.  A  comparison  of  biodegra- 
dation for  the  same  chemicals  in  diverse  natural 
waters  can  not  be  readily  made  from  the  data  of 
existing  studies.  Such  comparisons  would  help  im- 
prove the  understanding  of  interactions  between 
the  environment,  substrate  and  microorganisms, 
and  may  facilitate  the  transposition  of  laboratory 
data  to  the  natural  environment.  Therefore,  the 
degradation  of  ten  organic  chemicals  by  autochth- 
onous microorganisms  was  measured  and  com- 
pared in  groundwater,  Lester  River  water  and 
Superior  Harbor  water.  The  physicochemical 
characteristics  were  detailed  for  the  three  water 
sources  and  the  extent  of  chemical  biodegradation 
and  duration  of  incubation  were  correlated  for 
each  type  of  water.  Generally,  chemicals  were 
found  to  biodegrade  more  in  the  waters  enriched 
with  both  nutrients  and  microbes  than  in  those 
receiving  either  amendment  alone.  (Wood-PTT) 
W88-01722 


SEVENTH  ANNUAL  MADISON  WASTE  CON- 
FERENCE: MUNICIPAL  AND  INDUSTRIAL 
WASTE. 

Wisconsin  Univ. -Madison.   Dept.   of  Engineering 

and  Applied  Science. 

For  primary  bibliographic  entry  see  Field  5E. 

W88-01725 


USE  OF  MULTI-LEVEL  GAS  DRD7EN  SAM- 
PLERS AND  CONVENTIONAL  MONITORING 
WELLS    FOR    EVALUATION    OF    GROUND- 
WATER CONTAMINATION  AT  AN  UNCON- 
TROLLED HAZARDOUS  WASTE  SITE, 
NUS  Corp.,  Pittsburgh,  PA. 
For  primary  bibliographic  entry  see  Field  5E. 
W88-01726 


MIGRATION  AND  DEGRADATION  PAT- 
TERNS OF  VOLATILE  ORGANIC  COM- 
POUNDS, 

Warzyn  Engineering,  Inc.,  Madison,  WI. 

P.  V.  Cline,  and  D.  R.  Viste. 

IN:  Seventh  Annual  Madison  Waste  Conference 

Municipal  and  Industrial  Waste,  September  11-12, 

1984.  1984.  p  14-29,  1  fig,  5  tab,  17  ref. 

Descriptors:  'Fate  of  pollutants,  'Leaching,  'Or- 
ganic compounds,  'Degradation,  'Landfills,  'Path 
of  pollutants,  Waste  disposal,  Hazardous  materials, 
Organic  solvents,  Chlorinated  hydrocarbons, 
Groundwater  pollution,  Geohydrology,  Leachates, 
Biodegradation. 

Studies  were  conducted  at  solvent  recovery  facili- 
ties, solid/hazardous  waste  landfills  and  solvent 
contamination  sites  near  an  industrial  facility  to 
study  distribution  trends  of  degradation  products 
of  volatile  organic  compounds.  It  was  concluded 
that,  when  degradation  occurs,  the  parent  solvent 
compounds  are  at  highest  concentrations  near  the 
source.  With  distance  from  the  source,  proportions 
of  degradation  products  increase.  Degradation 
products  are  most  fequently  found  near  a  source 
containing  high  concentrations  of  other  organic 
compounds.  These  other  organics  may  consist  of 
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organic  material  from  a  landfill,  other  non-chlorin- 
ated solvents,  or  high  organic  content  in  the  soil. 
These  organic  compounds  appear  to  increase  the 
rate  of  parent  solvent  degradation.  More  complete 
degradation  may  occur  in  the  upper  portion  of  the 
zone  of  saturation  than  with  depth  in  the  aquifer. 
The  chlorinated  compounds,  due  to  their  high 
specific  gravity,  will  sink  through  the  aquifer  when 
in  excess  of  their  solubility  until  they  are  adsorbed, 
dissolved,  and/or  reach  an  impermeable  layer.  Dis- 
solved constituents  move  with  the  groundwater  as 
dictated  by  the  hydrogeology  of  an  area.  Standard 
analytical  protocols  for  measuring  volatile  organic 
priority  pollutants  by  GC/MS  do  not  distinguish 
between  a  highly  toxic  priority  pollutant  and  a 
significantly  less  hazardous  non-priority  pollutant 
degradation  product,  which  is  the  dominant  degra- 
dation contaminant  present  at  these  sites.  Sugges- 
tions for  applying  this  data  to  the  design  of  specific 
site  investigation  programs  and  recommendations 
for  presentation  and  analysis  of  data  generated 
during  solvent  contamination  studies  are  given. 
(See  also  W88-01725)  (Geiger-PTT) 
W88-01727 


COMPARISON  OF  LABORATORY  AND 
FIELD  DETERMINED  VALUES  OF  HYDRAU- 
LIC CONDUCTIVITY  AT  A  WASTE  DISPOSAL 
SITE, 

Illinois  State  Geological  Survey,  Urbana. 
For  primary  bibliographic  entry  see  Field  5E. 
W88-01728 


ASPECTS     OF     PHOSPHOGYPSUM     WASTE 
DISPOSAL, 

Steffen,  Robertson  and  Kirsten,  Inc.,  Vancouver 

(British  Columbia). 

For  primary  bibliographic  entry  see  Field  5E. 

W88-01733 


PERSISTENCE  OF  SYNTHETIC  SOLVENT 
CONTAMINANTS  IN  A  GLACIAL  OUTWASH 
AQUIFER,  WASHINGTON  STATE, 

Environmental  Protection  Agency,  Seattle,  WA. 

Region  X. 

F.  Wolf,  and  I.  Gorelik. 

IN:  Seventh  Annual  Madison  Waste  Conference 

Municipal  and  Industrial  Waste,  September  11-12, 

1984.  1984.  p  116-131,  4  fig,  3  tab,  8  ref,  append. 

Descriptors:  'Groundwater  pollution,  'Organic 
solvents,  'Water  pollution  treatment,  'Sampling, 
'Kinetics,  Aquifers,  Path  of  pollutants,  Mathemati- 
cal models,  Adsorption,  Desorption,  Waste  dispos- 
al, Fate  of  pollutants,  Groundwater  movement, 
Pumping. 

A  quantitative  approach  to  investigating  the  effect 
of  pumping  on  the  removal  of  pollutants  from 
contaminated  groundwater  systems  is  presented. 
This  method  was  applied  to  treat  the  concentration 
response  data  of  1,2  trans-dichloroethylehylene 
and  tetrachloroethylene  gathered  during  the  De- 
cember 1983  pump  test,  Well  H-2  at  the  Lakewood 
site.  The  equations  derived  were  used  to  obtain 
rough  estimations  for  the  process  kinetics,  the  resi- 
dence time  of  these  compounds  in  the  aquifer,  the 
mass  of  these  pollutants  in  the  aquifer,  and  the 
retardation  factor  of  1,2  trans-dichloroethylene. 
While  the  method  presented  appears  to  be  a  useful 
approach  in  investigating  the  effect  of  pumping  on 
the  removal  of  pollutants  from  groundwater,  its 
accuracy  depends  largely  on  the  number  of  sam- 
pling points;  the  more  sampling  points  there  are, 
the  longer  the  time  interval,  and  the  greater  the 
accuracy  of  the  analysis.  (See  also  W88-01725) 
(Geiger-PTT) 
W88-01734 


REMEDIAL  ACTION  ASSESSMENT  FOR 
HAZARDOUS  WASTE  SITES  VIA  NUMERI- 
CAL SIMULATION, 

GeoTrans,  Inc.,  Herndon,  VA. 

J.  W.  Mercer,  C.  R.  Faust,  R.  M.  Cohen,  P.  F. 

Andersen,  and  P.  S.  Huyakorn. 

IN:  Seventh  Annual  Madison  Waste  Conference 

Municipal  and  Industrial  Waste,  September  11-12, 

1984.  1984.  p  132-147,  7  fig,  6  ref. 
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Descriptors:  *Waste  disposal,  "Hazardous  materi- 
als, "Fate  of  pollutants,  "Mathematical  models, 
"Simulation  analysis,  Design  criteria,  Groundwater 
movement,  Flow  profiles,  Subsurface  drains,  Satu- 
rated flow,  Monitoring,  Chlorinated  hydrocarbons. 

For  hazardous  waste  sites,  design  criteria  for  hy- 
draulic controls  must  consider  time  frames  of  many 
years  and  monitoring  systems  that  include  only  a 
few  observations  points.  Because  the  design  crite- 
ria for  construction  projects  and  remediation  are  so 
different,  there  is  no  assurance  that  hydraulic  con- 
trols will  work  equally  well  for  both  applications. 
For  hazardous  waste  sites,  uncertainty  in  the  effec- 
tiveness of  hydraulic  controls  has  led  to  the  com- 
bined use  of  modeling  and  monitoring.  This  usage 
of  modeling  in  assessing  various  remedial  actions  is 
demonstrated  by  presenting  simulation  results  from 
four  hazardous  waste  sites.  Groundwater  flow 
modeling  is  used  to  evaluate  various  combinations 
of  drains,  walls,  and  caps  at  the  Lipari  site  in  New 
Jersey.  A  variably-saturated  flow  model  is  applied 
to  various  combinations  of  a  wall,  cap,  and  drains 
considered  for  the  Love  Canal  site  in  Niagara 
Falls,  NY.  A  flow  and  transport  model  is  applied 
to  a  purge  well  system  to  recover  a  chlorinated 
hydrocarbon  spill  in  New  England.  Finally,  an 
immiscible  flow  model  is  applied  to  the  S-Area 
site,  also  in  Niagara  Falls,  to  evaluate  the  remedi- 
ation necessary  to  prevent  the  downward  move- 
ment of  dense  nonaqueous  liquid.  In  all  four  appli- 
cations emphasis  is  placed  on  the  groundwater 
system  response  to  the  remedial  action.  The  results 
of  such  simulations  may  be  used  in  an  iterative 
fashion  to  improve  both  remedial  design  and  moni- 
toring. (See  also  W88-f>1725)  (Author's  abstract) 
W88-01735 


PREVENTION  AND  CONTAINMENT  OF  HAZ- 
ARDOUS/TOXIC MATERIALS  SPILLS  IN  DE- 
PARTMENT OF  DEFENSE  STORAGE  AND 
HANDLING  AREAS, 

Army  Environmental  Hygiene  Agency,  Aberdeen 

Proving  Ground,  MD. 

For  primary  bibliographic  entry  see  Field  5E. 

W88-01736 


TOXIC  ORGANIC  BEHAVIOR  IN  SLUDGE- 
AMENDED  SOIXS, 

New  Mexico  State  Univ.,  Las  Cruces.  Dept.  of 

Crop  and  Soil  Sciences. 

B.  C.  Fairbanks,  and  G.  A.  O'Connor. 

IN:  Seventh  Annual  Madison  Waste  Conference 

Municipal  and  Industrial  Waste,  September  11-12, 

1984.  1984.  p  161-165,  3  tab,  3  ref.  DOE  Contract 

No.  DE-AC04-76ET  33626. 

Descriptors:  "Sludge  disposal,  "Polychlorinated  bi- 
phenyls,  "Soil  amendments,  "Degradation,  "Sorp- 
tion, Volatility,  Industrial  wastes,  Organic  com- 
pounds, Land  disposal,  Adsorption,  Clays,  Loam, 
Waste  disposal. 

The  sorption,  degradation,  and  volatilization  of 
two  toxic  organic  chemicals,  di(2- 
ethylhexyl)phthalate  (DEHP)  and  polychlorinated 
biphenyls  (PCBs),  were  examined  in  soils  that  were 
unamended,  freshly  amended,  or  preconditioned 
with  gamma-irradiated  sewage  sludge.  The  con- 
centration of  these  chemicals  may  be  increased  in 
soils  via  the  addition  of  sewage  sludge.  The  data 
showed  that  the  environmentally  beneficial  proc- 
esses of  chemical  sorption  and  degradation  are 
increased  by  sludge.  Sludge  additions  also  de- 
creased volatilization,  the  primary  means  of  PCB 
contamination  of  plants.  In  no  case  did  sewage 
sludge  addition  increase  the  environmental  hazard 
of  these  toxicants  in  soils.  (See  also  W88-01725) 
(Author's  abstract) 
W88-01737 


LONG-TERM  IMPACTS  OF  INDUSTRIAL 
WASTE  CODISPOSAL  IN  LANDFILL  SIMU- 
LATORS, 

SCS  Engineers,  Inc.,  Covington,  KY. 

For  primary  bibliographic  entry  see  Field  5E. 

W88-01738 


HEAVY  METALS  IN  DRILLING  MUDS:  SE- 
QUENTIAL EXTRACTABILITY  AND  EFFECT 
OF  A  SOLIDIFICATION  PROCESS, 

Texas  A  and  M  Univ.,  College  Station.  Dept.  of 

Soil  and  Crop  Sciences. 

M.  A.  Elrashidi,  and  L.  R.  Hossner. 

IN:  Seventh  Annual  Madison  Waste  Conference 

Municipal  and  Industrial  Waste,  September  11-12, 

1984.  1984.  p  188-198,  1  fig,  2  tab,  15  ref. 

Descriptors:  "Heavy  metals,  "Drilling  fluids,  "So- 
lubilty,  "Land  disposal,  "Decontamination,  Separa- 
tion techniques,  Cements,  Silicates,  Waste  manage- 
ment, Chemical  precipitation,  Toxicity,  Path  of 
pollutants,  Adsorption,  Calcium  carbonate. 

The  solubility  of  heavy  metals  present  in  potential- 
ly toxic  amounts  in  one  oil  base  (diesel  oil)  and  two 
water  base  (sodium  dichromate  and  potassium 
chloride)  drilling  muds  were  investigated.  Ammo- 
nium acetate,  DTPA,  and  HC1  were  used  in  a 
sequential  extraction  to  evalute  the  solubility  of  Cr, 
Zn,  Pb,  Fe,  Mn,  Cu,  Ni,  and  Cd  in  the  muds.  A 
solidification  process  which  involves  treatment  of 
the  mud  with  cement  and  sodium  silicate  to  reduce 
heavy  metal  solubility,  led  to  measurable  changes 
in  the  physical  and  chemical  properties  of  the 
muds.  These  changes  were  effective  in  decreasing 
the  extractability  of  heavy  metals  such  as  Cr  and 
Zn  which  were  present  in  potentially  toxic  concen- 
trations. Increasses  in  both  pH  and  reacting  sur- 
faces from  carbonates  and  sesquioxides  of  the  so- 
lidified forms  of  mud  were  believed  to  inhibit  the 
solubility  of  heavy  metals.  Adsorption  of  metals  on 
surfaces  of  carbonates  and  sesquioxides  as  well  as 
coprecipitation  of  metal  hydroxides  with  silica  to 
produce  insoluble  metal  silicates  are  possible.  (See 
also  W88-01725)  (Author's  abstract) 
W88-01739 


FLY  ASH  DISPOSAL  IN  A  LIMESTONE 
QUARRY:  HYDROGEOCHEMICAL  CONSID- 
ERATIONS, 

Detroit  Edison  Co.,  MI. 

For  primary  bibliographic  entry  see  Field  5E. 

W88-01740 


BENNETT'S  QUARRY:  A  CASE  STUDY  OF  AN 
IMMEDIATE  REMOVAL  OF  PCB  WASTES 
UNDER  SUPERFUND, 

Weston  (Roy  F.),  Inc.,   Northbrook,  IL.   SPER 

Div. 

For  primary  bibliographic  entry  see  Field  5E. 

W88-01741 


CONTAINMENT  OF  IRON  SULFATE  FROM 
ABANDONED  PICKLE  LIQUOR  PONDS  IN- 
VESTIGATION, FEASIBILITY  STUDY  DESIGN 
AND  CONSTRUCTION, 

Donohue  and  Associates,   Inc.,   Sheboygan,   WI. 
For  primary  bibliographic  entry  see  Field  5E. 
W88-01742 


SOIL--AN  UNCERTAIN  MEDIUM  FOR  WASTE 
DISPOSAL, 

Illinois  State  Geological  Survey  Div.,  Champaign. 
L.  R.  Follmer. 

IN:  Seventh  Annual  Madison  Waste  Conference 
Municipal  and  Industrial  Waste,  September  11-12, 
1984.  1984.  p  296-31 1,  2  fig,  1  tab,  15  ref. 

Descriptors:  "Landfills,  "Waste  disposal,  "Leach- 
ing, "Hazardous  materials,  "Path  of  pollutants, 
"Land  disposal,  Soil  horizons,  Waste  management, 
Infiltration,  Leachates,  Fate  of  pollutants,  Waste 
dumps,  Soil  profiles,  Soil  types,  Case  studies, 
Weathering,  Design  criteria. 

The  experience  of  the  Illinois  State  geological 
Survey  in  the  last  seven  years  at  a  hazardous  waste 
disposal  site  located  at  Wilsonville,  Illinois,  has 
brought  a  focus  to  the  problems  that  stem  from  a 
poor  understanding  or  a  poorly  communicated  un- 
derstanding about  soils  as  a  suitable  medium  for 
waste  disposal.  In  the  design  of  the  site,  an  engi- 
neering concept  was  employed  to  interpret  that 
soils  were  suitable,  based  on  standard  engineering 
test  borings,  laboratory  tests,  and  state-of-the-art 
design   and    regulations.    However,    contaminants 


have  migrated  at  rates  beyond  expectations  and  the 
rates  could  not  be  rationalized  with  the  engineer- 
ing type  of  soil  boring  descriptions.  Little  regard 
was  given  to  the  pedological  features  which  con- 
trol many  of  hte  natural  properties  of  the  geologic 
units.  The  physical  features  of  the  soil  horizons 
(the  complete  zonation  of  the  weathering  profile) 
relate  and  explain  much  of  the  observed  patterns  of 
water  and  pollutant  migration.  (See  also  W88- 
01725)  (Author's  abstract) 
W88-01746 


HAZARDOUS   WASTE   DISPOSAL   IN   CRYS- 
TALLINE ROCK, 

Minnesota  Waste  Management  Board,  Crystal. 
For  primary  bibliographic  entry  see  Field  5E. 

W88-01747 


REGULATION  OF  UNDERGROUND  CHEMI- 
CAL STORAGE  TANKS  IN  THE  SAN  FRAN- 
CISCO BAY  AREA, 

California  Regional  Water  Quality  Control  Board, 

Oakland.  San  Francisco  Bay  Region. 

R.  B.  James,  D.  M.  Eisenberg,  and  A.  Oliveri. 

IN:  Seventh  Annual  Madison  Waste  Conference 

Municipal  and  Industrial  Waste,  September  11-12, 

1984.  1984.  p  325-334,  2  fig,  4  ref. 

Descriptors:  "Groundwater  pollution,  "Hazardous 
materials,  "Leaching,  "Path  of  pollutants,  "Decon- 
tamination, "Organic  solvents,  Chlorinated  hydro- 
carbons, Storage  tanks,  Regulations,  Monitoring, 
Fate  of  pollutants,  Cleanup. 

The  report  of  a  leak  of  trichloroethane  (TCA),  a 
solvent  used  in  the  microelectronics  industry,  from 
a  major  electronics  company  in  San  Jose,  Califor- 
nia in  the  fall  of  1981  has  resulted  in  the  discovery 
of  ninety-six  similar  incidents  in  the  San  Francisco 
Bay  Region.  Results  of  a  survey  conducted  by  the 
Regional  Water  Quality  Control  Board  showed 
that  nine  public  and  numerous  private  water 
supply  wells  have  detectable  levels  of  solvents  and 
three  public  wells  are  no  longer  suitable  for  munic- 
ipal water  supply.  Studies  are  underway  to  deter- 
mine the  extent  of  migration  of  contaminants  from 
the  underground  facilities  and  programs  are  being 
implementd  to  contain  further  migration  and  to 
clean  up  contaminants.  The  State  of  California  in 
1983  adopted  legislation  to  inventory  underground 
storage  tanks  and  to  implement  a  program  for 
regulation  of  tanks  storing  hazardous  materials  in- 
cluding containment,  monitoring  and  testing,  clo- 
sure and  leak  reporting  of  tanks.  In  some  instances 
local  agencies  have  adopted  ordinances  to  regulate 
the  storage  and  handling  of  hazardous  materials. 
Conclusions  drawn  from  the  experience  of  the 
Regional  Board  suggest  that  monitoring  wells  and 
soil  borings  are  quite  effective  in  identifying  sites 
that  have  subsurface  contamination.  Significant 
effort  and  expense  will  be  required  to  remedy  the 
results  of  releases  which  occurred  prior  to  the 
existance  of  sufficient  regulations  on  underground 
chemical  storage.  (See  also  W88-01725)  (Geiger- 
PTT) 
W88-01748 


AVOIDING  FAILURE  OF  LEACHATE  COL- 
LECTION SYSTEMS  AT  HAZARDOUS  WASTE 
LANDFILLS, 

Little  (Arthur  D.),  Inc.,  Cambridge,  MA.  Hazard- 
ous Waste  Management  Unit. 
For  primary  bibliographic  entry  see  Field  5E. 
W88-01749 


SANITARY  LANDFILL  LINERS  -  AN  OVER- 
VIEW OF  REGULATORY  REQUIREMENTS 
AND  ENGINEERING  PRACTICES, 

Land  and  Lakes  Co.,  Park  Ridge,  IL. 

For  primary  bibliographic  entry  see  Field  5E. 

W88-01750 


DIFFUSIONAL  TRANSPORT  OF  HAZARD- 
OUS WASTE  LEACHATE  ACROSS  CLAY  BAR- 
RIERS, 

Michigan  Univ.,  Ann  Arbor.  Dept.  of  Civil  Engi- 
neering. 
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D.  H.  Gray,  and  W.  J.  Weber  Jr. 
IN:  Seventh  Annual  Madison  Waste  Conference 
Municipal  and  Industrial  Waste,  September  11-12, 
1984.  1984.  p  373-389,  10  fig,  1  tab,  21  ref. 

Descriptors:  *Path  of  pollutants,  'Hazardous  mate- 
rials, *Leachates,  *Clays,  'Linings,  'Solute  trans- 
port, Diffusion  coefficient.  Permeability  coeffi- 
cient, Leaching,  Mathematical  models,  Landfills, 
Groundwater  pollution,  Sorption. 

The  results  of  theoretical  and  experimental  studies 
for  estimating  solute  sorption  characteristics, 
breakthrough  times,  and  mass  fluxes  across  clay 
barriers  are  presented.  Factors  that  control  solute 
movement  across  clay  barriers  under  the  combined 
influence  of  advective  and  diffusive  mass  transport 
are  described.  At  low  pore  velocities  characteristic 
of  water  movement  through  clayey  deposits,  solute 
transport  is  largely  diffusion  controlled.  Prelimi- 
nary theoretical  analyses  indicate  that  certain 
chemicals  from  hazardous  waste  landfills  can  break 
through  compacted  clay  liners  or  clay  slurry  cut- 
off walls  in  a  relatively  short  time,  viz.,  less  than 
ten  years,  in  spite  of  a  negative  or  counter  hydrau- 
lic gradient.  These  theoretical  findings  are  support- 
ed by  pollution  migration  studies  at  several  landfill 
sites  where  pollution  fronts  from  solute  diffusion 
have  overwhelmed  seepage  flow  in  the  underlying 
clay.  Techniques  are  suggested  for  improving  or- 
ganic solute  retardation  (sorption)  in  compacted 
clay  liners  and  clay  slurry  cut-off  walls.  (See  also 
W88-01725)  (Author's  abstract) 
W88-01751 


DEVELOPMENT  AND  APPLICATION  OF 
BATCH  ADSORPTION  PROCEDURES  FOR 
DESIGNING  EARTHEN  LANDFILL  LINERS, 

Illinois  State  Geological  Survey  Div.,  Champaign. 
W.  R.  Roy,  C.  C.  Ainsworth,  R.  A.  Griffin,  and  I. 
G.  Krapac. 

IN:  Seventh  Annual  Madison  Waste  Conference 
Municipal  and  Industrial  Waste,  September  11-12, 
1984.  1984.  p  390-398,  6  fig,  2  tab,  15  ref.  EPA 
Contract  No.  R-810245-01. 

Descriptors:  'Adsorption,  'Cadmium,  Landfills, 
'Linings,  'Soil  types,  'Path  of  pollutants,  Waste 
disposal,  Desorption,  _  Magnesium,  Calcium, 
Sodium,  Phosphorus,  Separation  techniques, 
Design  criteria,  Loam,  Physicochemical  proper- 
ties, Waste  management,  clays,  Solute  transport. 

A  standardized  batch  adsorption  procedure  is  in 
the  developmental  stage.  Its  routine  use  and  guide- 
lines for  the  interpretation  of  results  is  being  scien- 
tifically documented.  Many  physicochemical  fac- 
tors including  competitive  adsorption  between  so- 
lutes will  affect  these  results.  The  amount  of  Cd 
adsorbed  by  one  soil  was  found  to  be  dependent  on 
the  soil:solution  ratio  used.  This  phenomenon  was 
attributed  to  competitive  interactions  between  Cd 
and  desorbed  Ca  and  Mg.  Competitive  interactions 
between  Cd  and  Na  and  between  As  and  P  with 
different  soil  materials  are  also  used  as  examples  to 
demonstrate  that  this  phenomenon  can  complicate 
the  development  of  a  standardized  batch  procedure 
as  well  as  interpreting  adsorption  data.  (See  also 
W88-01725)  (Author's  abstract) 
W88-01752 


EVALUATION  OF  THE  PERFORMANCE  OF 
FOUR  CLAY-LINED  LANDFILLS  IN  WISCON- 
SIN, 

Wisconsin  Dept.  of  Natural  Resources,  Madison. 

Bureau  of  Solid  Waste  Management. 

For  primary  bibliographic  entry  see  Field  5E. 

W88-01753 


DEMONSTRATION  OF  LANDFILL  GAS  EN- 
HANCEMENT TECHNIQUES  IN  LANDFILL 
SIMULATORS, 

SCS  Engineers,  Inc.,  Covington,  KY. 

For  primary  bibliographic  entry  see  Field  5E. 

W88-01755 


PREDICTING  THE  OCCURRENCE  OF 
RADON-222  IN  NORTH  CAROLINA  GROUND- 
WATER, 


North   Carolina   Univ.   at   Chapel   Hill.   Dept.   of 
Environmental  Sciences  and  Engineering. 
D.  P.  Loomis,  J.  E.  Watson,  and  D.  J.  Crawford- 
Brown. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  PB87  217170/ 
AS.  Price  codes:  A04  in  paper  copy,  A01  in  micro- 
fiche. North  Carolina  Water  Resources  Research 
Institute,  Raleigh,  Completion  Report  No.  230, 
May  1987,  52  p,  10  fig,  7  tab,  34  ref.  Contract  No. 
1 4-08-000 1-G 1243.  Project  No.  USGS  G1243-03. 

Descriptors:  'Radon,  *Radon-222,  'Groundwater, 
•Well  water,  'North  Carolina,  Wells,  Geologic 
formations,  Crystalline  rocks,  Granites,  Gneisses, 
Water  supply  wells. 

The  intent  was  to  develop  an  understanding  of 
some  of  the  factors  that  affect  the  concentration  of 
radon-222  (222Rn)  in  drinking  water  supplies  of 
North  Carolina.  Data  for  this  investigation  were 
collected  on  a  sample  of  96  North  Carolina  public 
water  supply  wells.  Water  samples  were  collected 
and  analyzed  for  222Rn  content.  Data  on  well 
characteristics  (discharge,  specific  capacity,  depth, 
and  casing  length)  were  obtained  from  existing 
sources.  Study  results  concluded  that  there  is  a 
distinct  and  statistically  significant  difference  in  the 
mean  222Rn  concentrations  of  samples  drawn  from 
any  given  rock  type.  This  study  indicates  that  the 
highest  222Rn  concentrations  are  likely  to  be 
found  in  supplies  located  in  granites  and  gneisses 
within  the  Blue  Ridge,  Inner  Piedmont,  and  Ra- 
leigh Belt  regions.  Regardless  of  the  rock  type/ 
geologic  region  category,  variability  in  subpopula- 
tions  still  is  substantial.  A  fairly  surprising  finding 
of  this  study  is  the  relative  insignificance  of  dis- 
charge, specific  capacity,  depth,  and  casing  length 
of  wells  as  predictors  of  222Rn  concentrations. 
(Lambert-UNC,  WRRI) 
W88-01760 


MODELING  GROUNDWATER  FLOW  BY 
MEANS  OF  A  HYBRID  TRAJECTORY  IMAGE, 
BOUNDARY  INTEGRAL  EQUATION 

METHOD, 

Purdue  Univ.,  Lafayette,  IN.  Dept.  of  Earth  and 

Atmospheric  Sciences. 

For  primary  bibliographic  entry  see  Field  2F. 

W88-01762 


SPATIAL  DISTRIBUTION  AND  ANALYSIS  OF 
GROUNDWATER  NITRATE  CONTAMINA- 
TION IN  KALAMAZOO  COUNTY,  MICHI- 
GAN, 

Michigan  State  Univ.,  East  Lansing.  Center  for 
Remote  Sensing. 

K.  M.  Kittleson,  and  R.  L.  Kruska. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  PB87  217212/ 
AS.  Price  codes:  A03  in  paper  copy,  A01  in  micro- 
fiche. Michigan  Institute  of  Water  Research,  E. 
Lansing.  Technical  Report  No.  G1232-04,  March 
1987.  26  p,  8  fig,  5  tab,  17  ref,  append.  Contract 
No.  14-08-0001-G1232.  Project  No.  USGS  G1232- 
04. 

Descriptors:  'Nitrates,  'Geographic  information 
systems,  'Data  acquisition,  Groundwater,  Water 
quality,  Well  logs,  Kalamazoo  County,  Michigan, 
Database  management,   Water  pollution   sources. 

A  microcomputer-based  groundwater  management 
system  has  been  developed  that  links  existing  water 
quality  and  well  log  information  to  a  geographic 
information  system  (GIS)  for  Kalamazoo  County, 
Michigan.  Database  management  software  is  uti- 
lized to  organize  and  selectively  choose  data  for 
conversion  into  the  GIS.  Surfacing  software  is 
utilized  for  point  data  interpolation  with  raster  file 
outputs.  Existing  map  information  was  digitized 
and  converted  to  converted  to  raster  files  for  inclu- 
sion in  the  Kalamazoo  County  database.  Surfacing 
was  applied  to  groundwater  nitrate  point  data  to 
illustrate  the  spatial  distribution  of  the  contaminant 
in  groundwater  throughout  the  county.  Nitrate 
levels  are  above  the  drinking  water  standard  for 
6.1%  of  the  county  (>10.0  ppm  nitrate-nitrogen), 
and  between  5.0  and  10.0  ppm  nitrate-nitrogen  for 
16.7%  of  the  county.  Surfacing  was  also  applied  to 
well  log  information  to  produce  raster  data  layers 
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including  depth  to  static  water  level  and  elevation 
of  the  static  water  level.  (MI  State  U.) 
W88-01763 


HERBICIDE  LEVELS  IN  RIVERS  DRAINING 
TWO  PRAIRIE  AGRICULTURAL  WATER- 
SHEDS (1984), 

Department  of  Fisheries  and   Oceans,   Winnipeg 
(Manitoba).  Freshwater  Inst. 
D.  C.  G.  Muir,  and  N.  P.  Grift. 
Journal  of  Environmental  Science  and  Health  (B) 
JPFCD2,  Vol.  22,  No.  3,  p  259-284,  June  1987.  4 
fig,  3  tab,  28  ref. 

Descriptors:  'Herbicides,  'Runoff,  'Agricultural 
runoff,  'Agricultural  watersheds,  'Pollutant  iden- 
tification, 'Turtle  River,  'Ochre  River,  Agricul- 
ture, Water  pollution  sources,  Canada,  Prairies, 
MCPA,  Monitoring,  Diclofop-methyl,  Dicamba, 
Bromoxynl,  2,4-D  triallate,  Trifluralin. 

A  monitoring  survey  was  conducted  during  1984 
on  the  Ochre  and  Turtle  Rivers,  which  flow  into 
Dauphin  Lake  in  western  Manitoba,  Canada,  to 
determine  levels  of  the  herbicides  MCPA,  diclo- 
fop-methyl, dicamba,  bromoxynil,  2,4-D,  triallate 
and  trifluralin  which  were  widely  used  in  each 
watershed.  Triallate  concentrations  exceeded  4  ng/ 
L  in  50%  and  10%  of  the  21  samples  taken  from 
each  of  the  Turtle  and  Ochre  River,  respectively, 
during  the  period  March  to  October  1984.  Triflura- 
lin concentrations  exceeded  3  ng/L  in  14%  and 
10%  of  the  samples  from  the  respective  rivers. 
Maximum  concentrations  did  not  exceed  25  ng/L 
and  were  unrelated  to  changes  in  river  flow.  Bro- 
moxynil and  diclofop  were  detected  in  the  Turtle 
River,  at  concentrations  of  113  and  476  ng/L 
respectively,  following  a  major  high  water  event  in 
late  June,  but  were  undetectable  (  <  2  and  12  ng/ 
L,  respectively)  at  other  sampling  times.  Dicamba 
and  2,4-D  were  detectable  throughout  most  of  the 
sampling  period  in  both  rivers  at  low  levels  (  < 
100  ng/L).  High  levels  of  dicamba  and  2,4-D  (5476 
and  2568  ng/L,  respectively)  were  found  in  Turtle 
River  water  prior  to  the  high  water  event  possibly 
caused  by  the  spraying  of  ditches  or  rights-of-way 
near  the  river.  Discharges  (g/year)  of  all  7  herbi- 
cides monitored  represented  less  than  0. 1  %  of  the 
amounts  estimated  to  be  used  in  each  watershed. 
Unit  loadings  (mg/ha/yr)  of  2,4-D  and  dicamba 
were  similar  to  those  reported  for  Southern  Ontar- 
io streams  in  the  mid-1970's.  The  results  indicate 
that  herbicide  contamination  of  Manitoba  streams 
draining  agricultural  areas  is  generally  low  except 
when  major  runoff  occurs  during  the  application 
period  in  May  and  June.  (Author's  abstract) 
W88-O180O 


OCCURRENCE    OF    PRECURSORS    AND    N- 
ALKYL-N-NITROSO  COMPOUNDS, 

National  Swedish  Environment  Protection  Board, 

Solna. 

For  primary  bibliographic  entry  see  Field  5C. 

W88-01821 


2,2-DIBROMO-3-NJTRILOPROPRIONAMIDE 
(DBNPA)     CHEMICAL     DEGRADATION     IN 
NATURAL  WATERS:  EXPERIMENTAL  EVAL- 
UATION AND  MODELING  OF  COMPETITIVE 
PATHWAYS, 

Dow  Chemical  U.S.A.,  Midland,  MI.  Health  and 
Environmental  Sciences. 

F.  A.  Blanchard,  S.  J.  Gonsior,  and  D.  L.  Hopkins. 
Water  Research  WATRAG,  Vol.  21,  No.  7,  p  801- 
807,  July  1987.  3  fig,  2  tab,  9  ref. 

Descriptors:  'Chemical  reactions,  *2,2-Dibromo-3- 
Nitrilopropionamide,  'Model  studies,  'Degrada- 
tion, 'Fate  of  pollutants,  Organic  carbon,  Toxicity, 
Path  of  pollutants,  Chemical  wastes,  Computer 
models. 

An  important  environmental  feature  of  2,2-di- 
bromo-3-nitrilopropionamide  (DBNPA),  the  active 
ingredient  in  Dow's  Antimicrobials  7287  and  8536 
is  that  the  compound  rapidly  degrades  in  dilute 
aqueous  solutions.  High  performance  liquid  chro- 
matography analyses  of  ppm-concentrations  of 
DBNPA  and  its  degradation  products  in  laborato- 
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ry  tests  of  several  natural  water  samples  were  used 
to  follow  the  reactions  involved.  A  hydrolysis 
pathway  leads  to  dibromoacetonitrile  (DBAN)  and 
other  products.  The  presence  of  organic  material 
in  the  water  leads  to  degradation  by  a  second 
pathway  in  which  monobromonitrilopropionamide 
(MBNPA)  and  several  other  degradation  products 
are  formed.  From  the  data,  a  computer  simulation 
model  of  the  reactions  has  been  developed  using 
DACSL  (Dow  Advanced  Continuous  Simulation 
Language).  The  model  describes  quantitative  rela- 
tionships of  DBNPA  dosage  and  the  natural 
water's  organic  material  content,  as  measured  by 
total  organic  carbon  (TOC),  in  the  degradation 
pathways  of  DBNPA.  The  model  helps  interpret 
the  aquatic  toxicity  of  the  rapidly  changing  com- 
plex mixture  produced  during  these  degradations. 
Simulations  of  the  DBNPA  treatment  of  cooling 
towers  were  compared  to  limited  experimental 
data  which  indicated  that  most  of  the  degradation 
occurred  by  the  pathway  which  produced  the  less 
toxic  products  (MBNPA  rather  than  DBAN).  (Au- 
thor's abstract) 
W88-01840 


USE  OF  A  VACUUM  FILTRATION  TECH- 
NIQUE TO  STUDY  LEACHING  OF  INDIGE- 
NOUS VIRUSES  FROM  RAW  WASTEWATER 
SLUDGE, 

Health  Effects  Research  Lab.,  Cincinnati,  OH. 
C.  J.  Hurst,  and  D.  A.  Brashear. 
Water  Research  WATRAG,  Vol.  21,  No.  7,  p  809- 
812,  July  1987.  1  fig,  3  tab,  16  ref. 

Descriptors:  *Path  of  pollutants,  'Vacuum  filtra- 
tion, 'Viruses,  *Sludge,  *Leaching,  *Waste  dispos- 
al, Microbiological  studies,  Statistical  analysis. 

The  relative  efficiencies  of  a  buffered  beef  extract 
solution,  sewage  secondary  effluent,  and  distilled 
water,  were  compared  in  a  study  designed  to  simu- 
late leaching  of  indigenous  enteric  viruses  from 
raw  primary  sewage  sludge.  The  initial  sludge 
liquid  fractions,  termed  sludge  liquor,  and  lea- 
chates  from  five  successive  washings  with  one  of 
the  three  test  fluids  were  removed  from  the  sludge 
samples  by  vacuum  filtration  through  stainless  steel 
mesh  screens.  The  highest  calculated  efficiency  for 
virus  leaching  was  2.8  +  or  -  1.4%  obtained  with 
the  beef  extract  solution.  This  indicated  leaching  to 
be  a  very  inefficient  process  and  may  suggest  that 
viruses  present  in  sewage  sludges  will  remain 
highly  solids-associated  following  land  disposal. 
The  ratio  of  indigenous  viruses  in  the  leachates  vs. 
sludge  liquor,  for  any  particular  sample,  was  statis- 
tically dependent  upon  the  square  of  the  sludge 
samples  original  percentage  solids  content.  Togeth- 
er, the  developed  leaching  technique  and  statistical 
equation  provide  a  simple  way  to  compare  the 
relative  amounts  of  leachable  viruses  present  in 
samples  of  raw  wastewater  sludge.  (Author's  ab- 
stract) 
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OIL   CONTAMINATION    OF    RAPTORS    MI- 
GRATING ALONG  THE  RED  SEA, 

For  primary  bibliographic  entry  see  Field  5C. 
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MEASUREMENT  OF  THE  MASS  ACCOMMO- 
DATION COEFFICIENT  OF  S02  (G)  ON 
WATER  DROPLETS, 

Boston  Coll.,  Chestnut  Hill,  MA.  Dept.  of  Chemis- 
try. 

J.  A.  Gardner,  L.  R.  Watson,  Y.  G  Adewuyi,  and 
P.  Davidovits. 

Journal  of  Geophysical  Research  (D)  JGRDE3, 
Vol.  92,  No.  9,  p  10887-10895,  September  20,  1987. 
3  fig,  3  tab,  25  ref.  Coordinating  Research  Council 
Contract  No.  CAPA-21-80(2084),  EPRI  Contract 
No.  RP  2023-8,  NSF  Grant  No.  ATM-8400748, 
and  EPA  Contract  No.  CR  812296-01-0. 

Descriptors:  *Mass  accomodation  efficient, 
•Chemical  reactions,  'Path  of  pollutants,  'Acid 
rain,  'Sulfate,  Sulfur  dioxide,  Clouds,  Fog,  Hy- 
drolysis, Chemical  analysis. 

Heterogeneous  reaction  pathways  involving  water 
droplets  in  clouds  and  fogs  are  important  mecha- 


nisms for  the  chemical  transformation  of  atmos- 
pheric trace  gases.  One  of  the  fundamental  param- 
eters which  determines  the  transfer  rate  of  gases 
into  aqueous  droplets  is  the  mass  accomodation  or 
'sticking'  coefficient  for  gas  molecules  on  the  drop- 
let surfaces.  A  laboratory  method  for  directly  de- 
termining mass  accomodation  coefficients  (gamma) 
has  been  developed,  and  applied  to  S02.  The 
method  combines  a  monodisperse  droplet  stream, 
generated  at  a  vibrating  orifice,  with  a  low-pres- 
sure flow  reactor.  The  uptake  of  the  trace  gas  by 
the  droplets  is  determined  by  measuring  changes  in 
gas  phase  concentrations,  using  tunable  diode  laser 
absorption,  as  the  droplet  stream  is  turned  on  and 
off.  Results  for  S02  give  a  value  of  gamma  =  (5.4 
+  or  -  0.6)  times  10  to  the  -2nd  at  room  tempera- 
ture (295  K).  However,  this  observed  value  of 
gamma  is  likely  a  lower  limit  to  the  true  mass 
accommodation  coefficient  because  of  limitations 
imposed  by  the  rate  of  gas  phase  diffusion  of  S02 
to  the  droplets  and  by  the  rate  of  hydrolysis  of 
S02  at  the  droplet  surface.  This  measurement  indi- 
cates that  S02  transport  into  clean  aqueous  cloud 
and  fog  droplets  will  not  be  limited  by  interfacial 
mass  transport  under  normal  atmospheric  condi- 
tions. (Author's  abstract) 
W88-01859 


INTERACTIONS  OF  PHTHALATE  ESTERS 
WITH  SUSPENDED  PARTICULATE  MATERI- 
AL IN  FRESH  AND  MARINE  WATERS, 

Liverpool  Univ.  (England).  Dept.  of  Oceanogra- 
phy. 

L.  A.  Al-Omran,  and  M.  R.  Preston. 
Environmental  Pollution  EPEBD7,  Vol.  46,  No.  3, 
p  177-186,  1987.  4  fig,  2  tab,  11  ref. 

Descriptors:  'Path  of  pollutants,  'Phthalate  esters, 
'Particulate  matter,  Marine  environment,  Adsorp- 
tion, Salts,  Particle  size,  Chemical  analysis,  Lipids. 

The  behavior  of  six  phthalate  esters  in  the  presence 
of  particulate  material  suspended  in  fresh  and 
saline  water  was  examined.  The  adsorption  of  all 
phthalates  by  the  particulates  is  enhanced  by  the 
presence  of  salt.  The  adsorption  process  is  fairly 
rapid  (<2-3  hr)  and  the  degree  of  adsorption  de- 
pends on  the  characteristics  of  the  particulates.  Di- 
ethylhexyl  phthalate  is  adsorbed  most  actively  by 
material  of  a  small  particle  size.  The  adsorption  of 
other  phthalates  is  more  strongly  influenced  by  the 
chemical  composition  of  the  particulates  and  is 
most  closely  correlated  with  their  lipid  content. 
(Author's  abstract) 
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BIOCONCENTRATION  AND  METABOLISM 
OF  DDT,  FENITROTHION  AND  CHLORPYRI- 
FOS  BY  THE  BLUE-GREEN  ALGAE  ANA- 
BAENA  SP.  AND  AULOSIRA  FERTILISSIMA, 

Sri  Venkateswara  Univ.,  Tirupati  (India).  Dept.  of 

Zoology. 

S.  Lai,  R.  Lai,  and  D.  M.  Saxena. 

Environmental  Pollution  EPEBD7,  Vol.  46,  No.  3, 

p  187-196,  1987.  8  tab,  24  ref. 

Descriptors:  'Fate  of  pollutants,  'Bioconcentra- 
tion,  'DDT,  'Fenitrothion,  'Path  of  pollutants, 
'Chlorpyrifos,  'Algae,  Aulosira  fertilissima,  Bioac- 
cumulation,  Insecticides,  Organic  pesticides. 

Anabaena  and  Aulosira  fertilissima  showed  a 
marked  ability  to  accumulate  DDT,  fenitrothion 
and  chlorpyrifos.  Although  the  maximum  accumu- 
lation of  DDT  was  almost  the  same  in  both  orga- 
nisms, there  were  significant  differences  in  their 
abilities  to  accumulate  fenitrothion  and  chlorpyri- 
fos. Patterns  of  uptake  of  DDT  under  different 
treatments  were  also  similar  in  both  Anabaena  and 
Aulosira,  but  there  were  significant  differences  in 
the  patterns  of  accumulation  of  fenitrothion  be- 
tween these  two  organisms.  In  Aulosira  the  maxi- 
mum accumulation  of  fenitrothion  was  observed 
on  the  second  day,  whereas,  in  Anabaena,  maxi- 
mum accumulation  was  noticed  on  the  first  day.  A 
completely  different  pattern  of  accumulation  of 
chlorpyrifos  was  observed  in  Aulosira,  which  con- 
tinued to  accumulate  chlorpyrifos  throughout  the 
experimental  period.  Bioconcentration  of  DDT  in 
Anabaena  and  Aulosira  ranged  from  3  to  1 568  ppm 
(micrograms/gm)  and  6  to  1429  ppm,  respectively. 


Bioconcentration  of  fenitrothion  and  chlorpyrifos 
in  Anabaena  varied  from  53  to  3467  ppm  and  7  to 
6779  ppm,  respectively.  In  Aulosira  the  bioconcen- 
tration varied  from  100  to  6651  ppm  and  53  to  3971 
ppm  for  fenitrothion  and  chlorpyrifos,  respective- 
ly. Anabaena  and  Aulosir?  metabolized  DDT  to 
DDD  and  DDE.  Amounts  of  these  DDT  metabo- 
lites detected  in  the  organisms  were  dependent  on 
the  concentration  of  treatment.  DDD  was  the 
major,  and  DDE  the  minor,  metabolite.  These 
organisms  were  not  able  to  metabolize  the  organo- 
phosphorus  insecticides,  fenitrothion  and  chlorpyr- 
ifos. (Author's  abstract) 
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MEASUREMENT  OF  FLUORESCENCE 
DECAY  OF  CRUDE  OIL:  A  POTENTIAL 
TECHNIQUE  TO  IDENTIFY  OIL  SLICKS, 

Kuwait  Univ.,  Safat.  Dept.  of  Physics. 
M.  E.  Abu-Zeid,  K.  S.  Bhatia,  M.  A.  Marafi,  Y.  Y. 
Makdisi,  and  M.  F.  Amer. 

Environmental  Pollution  EPEBD7,  Vol.  46,  No.  3, 
p  197-207,  1987.  7  fig,  2  tab,  11  ref.  Kuwait  Envi- 
ronment Research  Council  Grant  No.  EPC004. 

Descriptors:  'Fate  of  pollutants,  'Oil  pollution, 
•Fluorescence  decay,  'Oil  characterization,  Pho- 
tons, Lasers,  Chemical  analysis,  Physicochemical 
properties,  Oil  spills. 

The  single  photon  counting  technique  has  been 
used  to  measure  the  decay  time  for  several  Kuwaiti 
crude  and  refined  oils.  Fluorescent  characteristics 
of  two  different  bunker  oils  from  widely  separate 
geographic  areas  have  been  studied.  Laser  induced 
fluorescent  data  for  the  crude  oil  samples  are  com- 
pared with  the  decay  time  results  to  evaluate  the 
potential  of  these  techniques  for  the  identification 
of  oil  slicks  in  the  marine  environment.  Response 
of  the  oil  film  thickness  to  various  excitation  wave- 
lengths from  a  CW  Ar  ion  laser  and  a  pulsed  xenon 
lamp  has  been  investigated.  These  experiments 
have  shown  that  proper  identification  is  best 
achieved  by  combining  the  fluorescence  spectra 
with  its  decay  time  signature.  Systematic  research 
is  necessary  to  acquire  a  data  bank  for  the  spectra 
and  decay  time  parameters.  Quantification  of  the 
oil  slicks  is  possible  by  remote  monitoring  of  the 
oil  film's  thickness,  using  more  than  one  excitation 
wavelength.  (Lantz-PTT) 
W88-01864 


DEVELOPMENT  OF  A  MATHEMATICAL  EU- 
TROPHICATION  MODEL  OF  THE  LAGOON 
OF  VENICE, 

Venice  Univ.  (Italy).  Dept.  of  Spectroscopy,  Elec- 
trochemistry and  Physical  Chemistry. 
C.  Dejak,  I.  M.  Lalatta,  L.  Meregalli,  and  G 
Pecenik. 

Ecological  Modelling  ECMODT,  Vol.  37,  Nos.  1/ 
2,  p  1-20,  June  1987.  7  fig,  35  ref. 

Descriptors:  'Mathematical  models,  'Water  pollu- 
tion effects,  'Lagoons,  'Path  of  pollutants,  *Eu- 
trophication,  'Venice,  Advection,  Diffusion, 
Mixing,  Tidal  effects,  Nutrients,  Phytoplankton, 
Zooplankton,  Ammonia,  Nitrates,  Phosphates,  Dis- 
solved oxygen,  Organic  compounds,  Temperature. 

Integrated  research  on  pollution  and  eutrophica- 
tion  problems  in  the  central  part  of  the  lagoon  of 
Venice  is  reported,  together  with  a  three-dimen- 
sional diffusion  model.  The  latter  was  developed 
through  preliminary  elaboration  of  two  other  two- 
dimensional  models  of  the  same  area,  a  diffusion 
and  an  advection-diffusion  model.  It  was  used  to 
estimate,  by  calibration,  the  eddy  diffusion  con- 
stant incorporating  the  dispersive  action  of  the 
tide.  Both  research  and  model  were  finalized  with 
the  objective  of  studying  the  temporal  evolution 
and  steady-state  condition  of  the  dispersion  of  pol- 
lutants and  nutrients  in  the  lagoon.  The  three- 
dimensional  model  is  applied  to  simulate  dispersion 
of  eight  representative  variables:  phytoplankton, 
zooplankton,  NH4(  +  ),  NOx(-),  P03(3-),  dissolved 
oxygen,  degradable  organic  compounds  and  tem- 
perature. Computer  outputs,  displaying  the  spatial 
distribution  of  the  considered  variables  under  pe- 
culiar hypereutrophic  conditions  are  presented. 
Additional  detailed  notes  are  introduced  concern- 
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ing  the  more  relevant  steps  of  the  global  study. 

(Author's  abstract) 

W88-01873 


TWO-DIMENSIONAL  DIFFUSION  MODEL  OF 
THE  VENICE  LAGOON  AND  RELATIVE 
OPEN  BOUNDARY  CONDITIONS, 

Venice  Univ.  (Italy).  Dept.  of  Spectroscopy,  Elec- 
trochemistry and  Physical  Chemistry. 
C.  Dejak,  I.  M.  Lalatta,  E.  Messina,  and  G. 
Pecenik. 

Ecological  Modelling  ECMODT,  Vol.  37,  Nos.  1/ 
2,  p  21-45,  June  1987.  7  fig,  30  ref,  append. 

Descriptors:  'Mathematical  models,  'Venice,  "La- 
goons, *Path  of  pollutants,  Fate  of  pollutants,  Dif- 
fusion, Boundary  conditions,  Computer  programs. 

A  model  study  aimed  at  describing  the  multi- 
dimensional diffusion  of  pollutants  in  the  central 
part  of  the  lagoon  of  Venice  is  presented.  After  a 
preliminary  search  for  analytical  solutions,  a  first 
numerical  two-dimensional  diffusion  model  is  de- 
veloped which  is  capable  of  undergoing  further 
extension.  An  original  solution  is  proposed  for 
conditions  at  the  'open'  boundaries,  i.e.,  boundaries 
derived  from  restricting  the  modelled  area  and  not 
from  real  physical  delimitations;  a  delocalized 
Gaussian  distribution  involving  an  analysis  with 
logarithmic  finite  differences  was  found  to  be  the 
optimal  solution.  An  appendix  is  included,  in 
which  procedures  followed  to  solve  the  problem 
are  described  and  an  analysis  is  performed  of  the 
many  possible  physico-mathematical  expressions 
used  in  dealing  with  this  problem.  The  computer 
program  is  also  described;  results  obtained  with  the 
proposed  boundary  conditions  conform  to  reality 
better  than  do  those  yielded  by  commonly  adopted 
methods.  (Author's  abstract) 
W88-01874 


ADVECnON-DIFFUSION  POLLUTION 

MODEL  OF  THE  LAGOON  OF  VENICE, 

Venice  Univ.  (Italy).  Dept.  of  Spectroscopy,  Elec- 
trochemistry and  Physical  Chemistry. 
C.  Dejak,  I.  M.  Lalatta,  E.  Messina,  and  G. 
Pecenik. 

Ecological  Modelling  ECMODT,  Vol.  37,  Nos.  1/ 
2,  p  47-57,  June  1987.  5  fig,  13  ref. 

Descriptors:  *Path  of  pollutants,  'Model  studies, 
•Lagoons,  'Venice,  Mathematical  models,  Mixing, 
Tidal  effects,  Advection,  Diffusion. 

A  two-dimensional  advection-diffusion  model  of 
the  central  part  of  the  Venice  Lagoon,  developed 
from  a  pre-existing  pure  diffusive  model  is  present- 
ed. Tidal-current  velocities  are  expressed  with  a 
time-dependent  sinusoidal  function  multiplied  by 
the  sum  of  two  vectors  directed  to  the  Lido  and 
Lalamocco  mouths  and  with  magnitudes  inversely 
proportional  to  the  distances  between  nodal  points 
and  both  sea  entrances.  In  consideration  of  its 
physical  meaning,  the  explicit  second  'upstream' 
method  is  adopted  for  integration,  whereas  the 
calculation  of  intracell  advective-diffusive  flux  is 
performed,  taking  the  depth  of  the  shallower  of 
two  adjacent  cells  into  account.  The  consistency 
and  stability  of  the  method  are  thoroughly  exam- 
ined and  compared  with  those  of  other  methods; 
Reynold's  cell  number  and  conservativity  are  also 
discussed,  as  well  as  transportivity.  Although  oper- 
ative, the  model  requires  a  lengthy  computation 
time  to  achieve  the  steady  state;  future  refinements 
and  modifications  leading  to  improvement  are  sug- 
gested. (Author's  abstract) 
W88-01875 


STEADY-STATE  ACHIEVEMENT  BY  INTRO- 
DUCTION OF  TRUE  TIDAL  VELOCITIES  IN  A 
POLLUTION  MODEL  OF  THE  VENICE 
LAGOON, 

Venice  Univ.  (Italy).  Dept.  of  Spectroscopy,  Elec- 
trochemistry and  Physical  Chemistry. 
C.  Dejak,  I.  M.  Lalatta,  E.  Messina,  and  G. 
Pecenik. 

Ecological  Modelling  ECMODT,  Vol.  37,  Nos.  1/ 
2,  p  59-79,  June  1987.  11  fig,  19  ref. 

Descriptors:  'Tidal  effects,  'Path  of  pollutants, 
•Model  studies,  'Lagoon,  'Venice,  Tidal  currents, 


Mathematical     models,     Diffusion,     Mathematical 
studies,  Eddy  diffusion. 

Data  on  the  velocities  of  tidal  currents  to  be  used 
as  input  for  an  advection-diffusion  model  of  the 
central  part  of  the  Venice  Lagoon  were  obtained 
through  interpolation  by  means  of  a  pre-existing 
hydrodynamic  model.  Problems  discussed  include 
interpolating  procedure  and  choice  of  points  to 
calculate  velocity  vectors  for  the  integration  for- 
mula 'donor  cell',  as  well  as  the  least  square  opti- 
mization of  both  position  and  mutual  orientation  of 
the  two  grids.  Using  interpolated  velocities,  a 
steady  state  was  attained  after  about  forty  semi- 
diurnal tidal  cycles;  spatial  distributions  of  pollut- 
ant at  different  tidal  stages,  as  well  as  their  arith- 
metic mean,  are  reported.  Concentration  profiles  of 
the  averaged  distribution  are  substantially  similar 
to  those  caused  by  a  pure  eddy-diffusion  process 
originating  from  an  apparent  source  spatially  shift- 
ed from  the  real  one.  Causes  for  the  shift  are 
analyzed  and  the  development  of  a  three-dimen- 
sional diffusion  model  is  anticipated,  with  tide- 
vorticity  embodying  an  eddy-diffusion  constant, 
calibrated  upon  the  achieved  steady  state.  The 
effect  of  'numerical  diffusion'  is  also  discussed:  this 
effect,  in  spite  of  the  rather  high  Reynold's  cell 
number  involved  in  the  numerical  integration,  is 
shown  to  be  negligible  in  real  circumstances.  (Au- 
thor's abstract) 
W88-01876 


TIDAL  THREE-DIMENSIONAL  DIFFUSION 
IN  A  MODEL  OF  THE  LAGOON  OF  VENICE 
AND  RELIABILITY  CONDITIONS  FOR  ITS 
NUMERICAL  INTEGRATION, 

Venice  Univ.  (Italy).  Dept.  of  Spectroscopy,  Elec- 
trochemistry and  Physical  Chemistry. 
C.  Dejak,  I.  M.  Lalatta,  M.  Molin,  and  G.  Pecenik. 
Ecological  Modelling  ECMODT,  Vol.  37,  Nos.  1/ 
2,  p  81-101,  June  1987.  10  fig,  20  ref. 

Descriptors:  'Path  of  pollutants,  'Model  studies, 
'Diffusion,  'Lagoons,  'Venice,  Numerical  analy- 
sis, Mathematical  models,  Eddy  diffusion. 

A  three-dimensional  model  of  the  central  part  of 
the  Venice  Lagoon  is  of  a  pure  eddy-diffusion  type 
and  embodies  tidal  mixing  action  on  pollutant 
transport.  The  model's  asymptotic  evolution  to  the 
steady  state  is  examined,  and  it  is  shown  that  a 
pure  diffusive  process  can  achieve  stationarity  only 
in  a  system  having  more  than  two  dimensions. 
Stability  and  consistency  analysis  of  the  implicit 
integration  methods  indicates  that  the  two-time- 
levels  Laasonen  scheme  is  the  most  suitable  for 
performing  the  integrations.  Because  of  the  closed 
vertical  boundaries  and  the  larger  vertical  diffusion 
number  in  respect  to  the  horizontal,  in  a  first 
version  of  the  model  Laasonen's  scheme  is  adopted 
for  only  vertical  diffusion.  After  solving  the  prob- 
lems posed  by  non-linear  conditions  at  the  'open' 
boundaries,  the  scheme  was  applied  also  for  diffu- 
sion along  all  spatial  coordinates.  The  diffusion 
constant  adopted  in  the  model  was  obtained  by 
calibration  with  a  previously  developed  advection- 
diffusion  model.  Utilization  of  the  model  for  de- 
scription of  more  complex  interconnected  physico- 
chemical,  biochemical  and  ecological  processes  is 
prospected.  (Author's  abstract) 
W88-01877 


BACTERIAL    SURVEY    OF   WELL   WATER 
TEHRAN,  IRAN, 

Tehran  Univ.  (Iran).  School  of  Pharmacy. 
For  primary  bibliographic  entry  see  Field  7B. 
W88-01880 


FROM  HOES  TO  HERBICIDES:  AGRICUL- 
TURE AND  GROUNDWATER  QUALITY, 

Iowa  State  Geological  Survey,  Iowa  City. 

G.  R.  Hallberg. 

Journal  of  Soil  and  Water  Conservation  JSWCA3, 

Vol.  41,  No.  6,  p  357-366,  November-December, 

1986.  86  ref. 

Descriptors:  'Water  pollution  sources,  'Herbi- 
cides, 'Groundwater  pollution,  Agricultural 
runoff,  Pesticides,  Nitrates,  Fertilizers,  Public 
health,  Groundwater  quality,  Drinking  water, 
Nonpoint  pollution  sources. 


Sources  Of  Pollution — Group  5B 

Agriculture's  impacts  on  groundwater  quality  have 
become  an  important  environmental  issue.  Count- 
less newspaper  and  magazine  headlines,  congres- 
sional hearings,  a  myriad  of  technical  and  policy 
meetings,  and  various  industry  and  government 
agency  activities  all  attest  to  this  fact.  More  than 
half  of  the  people  in  the  United  States  use  ground- 
water for  drinking  water.  In  grain-belt  states  the 
percentage  is  far  greater.  These  problems  affect  the 
farm  family  first  and  foremost.  In  the  grain  belt, 
nearly  all  rural  residents  drink  groundwater  -  un- 
treated and  unmonitored.  Groundwater  problems 
are  bringing  agricultural  nonpoint  source  pollution 
and  environmental  problems  'home  to  roost'  on  the 
farm.  The  role  of  agriculture  and  fertilizer  nitrogen 
in  the  leaching  of  nitrate  to  groundwater  has  been 
debated  for  some  time.  Numerous  studies  on  vari- 
ous scales,  from  controlled  plot  studies  to  basin- 
wide  inventories,  have  shown  that  nitrate  concen- 
trations in  groundwater  (shallow,  freshwater 
aquifers)  can  be  related  directly  to  agricultural 
land  use.  Many  of  these  studies  show  a  range  from 
a  threefold  to  a  sixtyfold  increase  in  nitrate  concen- 
trations in  groundwater  between  forested-pasture- 
grassland  areas  (generally  <  2  million  gm/L  ni- 
trate-nitrogen) and  nearby,  intensively  cultivated 
and  fertilized  areas  (commonly  >  5  mg/L,  ranging 
to  more  than  100  mg/L  nitrate-nitrogen).  Many 
studies  show  a  direct  relationship  between  nitrate 
leaching  to  groundwater  and  nitrogen  fertilization 
rates  and/or  fertilization  history.  Nitrogen  losses  in 
economic  terms,  pesticides  in  groundwater,  and 
public  health  concerns  are  further  discussed  in  an 
attempt  to  understand  difficulties  relating  ground- 
water pollution  and  agricultural  runoff  (Lantz- 
PTT) 
W88-01882 


SURVIVAL  OF  FATHER  RHINE, 

Michigan   Univ.,   Ann   Arbor.   School   of  Public 

Health. 

R.  A.  Deininger. 

Journal  of  the  American  Water  Works  Association 

JAWWA5,  Vol.  79,  No.  7,  p  78-83,  July  1987.  6 

fig,  2  tab,  3  ref. 

Descriptors:  'Rhine  River,  'Basel,  'Switzerland, 
'Path  of  pollutants,  'Water  quality,  'Industrial 
wastes,  Fate  of  pollutants,  Germany,  Ecological 
effects,  Fish,  Aquatic  environment,  Water  pollu- 
tion control. 

A  fire  at  a  chemical  manufacturing  plant  near 
Basel,  Switzerland,  in  November  1986  released 
tons  of  toxic  material  into  the  vital  Rhine  River, 
killing  hundreds  of  thousands  of  fish  and  affecting 
other  aquatic  life.  Although  the  response  to  the 
accident  was  not  immediate,  Europeans  were  well 
prepared.  The  plume  of  contamination  was  system- 
atically monitored  as  it  descended  past  Germany 
and  France  to  the  Netherlands.  Drinking  water 
utilities  were  prepared  to  shut  down  intakes,  if 
necessary,  because  the  Rhine  water  is  pretreated 
and  allowed  to  settle  for  days  in  wells  before  final 
treatment  and  distribution.  Actual  damage  from 
the  spill  was  thus  limited,  and  the  river  recovered 
within  a  week  of  the  accident.  Water  utilities  in  the 
United  States  are  advised  to  take  comparable  pre- 
cautions if  supplies  from  similar  industrialized  river 
basins  are  used.  (Author's  abstract) 
W88-01891 


DEVELOPING  MODELS  FOR  PREDICTING 
TRIHALOMETHANE  FORMATION  POTEN- 
TIAL AND  KINETICS, 

Arizona  Univ.,  Tucson.  Dept.  of  Civil  Engineer- 
ing. 

For  primary  bibliographic  entry  see  Field  5F. 
W88-01893 


DEAD    ENDS,    RED    WATER,    AND    SCRAP 
PILES, 

For  primary  bibliographic  entry  see  Field  5F. 
W88-01896 


PASSAGE        OF        WASTE        DISCHARGES 
THROUGH  BLOCKS  WITH  VERTICAL  UNITS, 

Y.  S.  Vasil'ev,  A.  K.  Minigulov,  and  I.  S. 
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Samorukov. 

Hydrotechnical  Construction  HYCOAR,  Vol.  20, 
No.  12,  p  678-680,  June  1987.  3  fig,  5  ref.  Translat- 
ed from  Gidrotekhnische  Stroitel'stro,  No.  12,  De- 
cember 1986. 

Descriptors:  'Path  of  pollutants,  'Waste  disposal, 
Water  pollution  sources,  Hydroelectric  plants, 
Mathematical  studies,  Hydraulic  head,  Turbines, 
Gates. 

In  a  low-head  hydroelectric  station,  the  need  arises 
for  the  release  of  waste  discharges  through  the 
waterways  of  turbine  blocks.  Such  waste  dis- 
charges are  forced,  promoting  preservation  of  the 
hydraulic  structures  of  the  hydrostation.  Problems 
of  using  the  powerhouse  of  a  low-head  hydrosta- 
tion for  partial  passage  of  flood  wastewaters  of  low 
probability  were  studied,  with  the  main  purpose  to 
determine  the  possibility  of  waste  discharges  of 
water  through  turbine  blocks  during  construction 
of  a  hydro-development,  or  during  its  temporary 
operation,  until  the  hydrostation  was  brought  to 
design  capacity  and  nominal  operating  conditions 
of  the  turbine  equipment.  The  passage  of  waste 
discharges  through  the  waterway  of  a  turbine- 
generator  unit  block  with  the  turbine  runner  or 
blades  disassembled  is  an  acceptable  scheme  in  the 
operating  period  of  a  hydrostation  when  repairing 
the  unit.  In  this  case  study,  the  maximum  discharge 
capacity  of  the  turbine  block  for  gate  apparatus 
(alpha  o  sub  max),  design  head  (H  sub  d)  is  Q  = 
1.62Q  sub  max  (for  the  disassembled  turbine 
runner)  and  Q  =  1.65Q  sub  max  (for  the  disassem- 
bled runner  blades),  where  Q  is  the  discharge.  The 
maximum  discharge  capacity  in  the  case  of  a  unit 
assembled  blade  system  is  also  obtained  for  alpha  o 
sub  max.  However,  passage  of  the  waste  discharge 
while  preserving  the  rotational  speed  of  the  unit 
close  to  the  nominal  is  possible  only  for  small 
heads  H  =  0.35-0.54.  The  presence  in  the  water- 
way of  an  additional  resistance  in  the  form  of  gates 
in  the  outlet  diffuser  of  the  draft  tube,  makes  it 
possible  to  pass  waste  discharges  Q  =  (1-1. 2)Q  sub 
max,  with  a  wide  range  of  heads  acting  on  the 
hydrostation  H  =  (0.35-1. 3)H  sub  d  while  preserv- 
ing the  rotational  speed  of  the  unit  close  to  the 
nominal  N  sub  t  =  (0.9-l.l)n  sub  n.  An  additional 
check  of  the  indicated  variants,  with  an  investiga- 
tion of  the  strength  of  individual  elements  and 
components  of  the  turbine  block  for  particular 
conditions  of  the  hydropower  plant,  is  necessary 
for  a  final  recommendation  of  the  scheme  of  pass- 
ing waste  discharges  through  the  powerhouse  part 
of  a  hydrodevelopment.  (Lantz-PTT) 
W88-01901 


ESTIMATES  OF  ACIDIFICATION  OF  LAKES 
IN  THE  MT.  ZIRKEL  WILDERNESS  AREA, 
COLORADO, 

Geological  Survey,  Lakewood,  CO. 

For  primary  bibliographic  entry  see  Field  5A. 

W88-01915 


CONVECTTVE  TRANSPORT  WITHIN  STABLE 
RTVER  SEDIMENTS, 

Louisiana   State   Univ.,   Baton   Rouge.   Dept.   of 

Chemical  Engineering. 

For  primary  bibliographic  entry  see  Field  2J. 

W88-01916 


CRITICAL  CHEMICAL  REACTION  RATES 
FOR  MULTICOMPONENT  GROUNDWATER 
CONTAMINATION  MODELS, 

Toledo  Univ.,  OH.  Dept.  of  Civil  Engineering. 
A.  A.  Jennings. 

Water  Resources  Research  WRERAQ,  Vol.  23, 
No.  9,  p  1775-1784,  September  1987.  12  fig,  3  tab, 
17  ref.  USDOE  Contract  DE-AC02-79EV 10253. 

Descriptors:  'Path  of  pollutants,  'Fate  of  pollut- 
ants, 'Mathematical  models,  'Model  studies, 
'Chemical  reactions,  'Groundwater  pollution, 
Chemical  reaction  rates,  Multicomponent  systems, 
Prediction,  Mathematical  equations,  Chemical 
equilibrium. 

A  method  for  determining  the  validity  of  the  Local 
Equilibrium  Assumption  (LEA)  for  multicompon- 
ent contamination  models  is  presented.  The  LEA 


may  be  justified  only  when  interaction  rate  coeffi- 
cients are  large  enough  to  force  solutions  of  kinetic 
models  to  be  indistinguishable  from  their  pointwise 
equilibrium  counterparts.  When  rate  constants  are 
not  sufficiently  large,  LEA  models  can  yield  large 
prediction  errors.  A  pulse  error  method  is  present- 
ed that  offers  more  easily  interpreted  and  less 
functionally  complex  measures  of  LEA  error  than 
existing  procedures.  Pulse  error  measures  are  also 
well  conditioned  for  the  questions  most  often  asked 
of  groundwater  contamination  models  (arrival 
times  and  arrival  concentrations  at  strategic  down- 
stream points).  Nondimensional  results  for  1:1  ion 
exchange  are  presented  to  illustrate  how  pulse 
error  analysis  may  be  used  to  establish  critical 
Damkohler  number  constraints  for  classes  of  inter- 
action mechanisms.  For  the  example  problem  dis- 
cussed, the  Damkohler  number  constraint  (Da  sub 
r  >  100)  appears  to  be  more  stringent  than  previ- 
ously reported.  (Author's  abstract) 
W88-01918 


EXPERIMENTAL  STUDY  OF  SOLUTE  TRANS- 
PORT IN  A  STONY  FIELD  SOIL, 

Eidgenoessische  Technische  Hochschule,  Zurich 

(Switzerland). 

R.  Schulin,  M.  T.  Genuchten,  H.  Fluhler,  and  P. 

Ferlin. 

Water  Resources  Research  WRERAQ,  Vol.  23, 

No.  9,  p  1785-1794,  September  1987.  8  fig,  4  tab,  23 

ref. 

Descriptors:  'Solute  transport,  'Path  of  pollutants, 
•Fate  of  pollutants,  'Soil  contamination,  'Stony 
soils,  Model  studies,  Solutes,  Pollutants,  Tracers, 
Solute  distribution,  Groundwater  movement,  Soil 
water. 

The  transport  of  two  conservative  tracers,  bromide 
and  chloride,  was  studied  in  a  stony  field  soil  under 
natural  soil,  vegetative,  and  climatic  conditions. 
Small  tracer  pulses  were  applied  evenly  over  the 
94-sq  m  plot  area  in  April  1982  (bromide)  and 
October  1982  (chloride).  A  15-m-long,  3-m-deep 
transect  through  the  plot  area  was  extensively  sam- 
pled in  May  1983,  approximately  400  days  after  the 
bromide  and  200  days  after  the  chloride  was  ap- 
plied. Tracer  concentrations  were  obtained  from 
842  samples  taken  at  61  locations  along  the  tran- 
sect. Two-dimensional  contour  plots  of  the  data 
showed  a  relatively  uniform  displacement  in  the 
vertical  direction,  as  well  as  a  significant  horizon- 
tal redistribution  during  the  study  period.  The  data 
were  analyzed  with  the  classical  convection-dis- 
persion equation  (CDE)  and  with  a  regional  sto- 
chastic model  that  assumes  logarithmic  distribu- 
tions of  the  pore  water  velocity  and  the  dispersion 
coefficient  across  the  field.  Both  models  successful- 
ly described  momentary  field-averaged  concentra- 
tion distributions  but  failed  to  predict  observed 
concentration  data  in  October  1984  when  another, 
less  intensive  sampling  was  carried  out.  Pore  water 
velocities  could  be  estimated  reasonably  well  with 
as  few  as  five  vertical  sampling  lines,  whereas 
dispersion  coefficients  and  solute  loads  required 
numerous  additional  samplings.  A  field  scale  dis- 
persivity  of  about  8  cm  was  obtained  for  the  CDE 
model.  Between  75  and  130%  of  the  applied  trac- 
ers were  recovered  in  1982.  The  effects  of  sam- 
pling size  (0.3  versus  3  kilograms  dry  soil  weight) 
were  found  to  be  relatively  small.  (Author's  ab- 
stract) 
W88-01919 


EPIDEMIOLOGICAL  SURVEY  OF  A  MAJOR 
OUTBREAK  OF  NOSOCOMIAL  LEGIONEL- 
LOSIS, 

Institut  National  de  la  Sante  et  de  la  Recherche 

Medicale,  Paris  (France). 

For  primary  bibliographic  entry  see  Field  5C. 

W88-01920 


CHLORINATED  HYDROCARBONS  IN  BIO- 
LOGICAL SEWAGE  PURIFICATION  -  FATE 
AND  DIFFICULTIES  IN  BALANCING, 

Technische  Hochschule  Aachen  (Germany,  F.R.). 

Inst,  fuer  Siedlungswasserwirtschaft. 

For   primary   bibliographic   entry   see   Field    5D. 

W88-01937 


FATE  OF  TOXIC  ORGANIC  COMPOUNDS  IN 
ACTIVATED  SLUDGE  AND  INTEGRATED 
PAC  SYSTEMS, 

Michigan  Univ.,  Ann  Arbor  Dept.  of  Civil  Engi- 
neering. 

For  primary  bibliographic  entry  see  Field  5D. 
W88-01941 


SIGNIFICANCE  OF  SEGREGATION  OF  BIO- 
MASS  IN  BIOFILMS, 

Eidgenoessische   Anstalt   fuer   Wasserversorgung, 

Abwasserreinigung   und   Gewaesserschultz,    Due- 

bendorf  (Switzerland). 

W.  Gujer. 

Water  Science  and  Technology  WSTED4,  Vol. 

19,  No.  3/4,  p  495-503,  1987.  7  fig,  1  tab,  7  ref. 

Descriptors:  'Biomass,  'Biofilms,  'Biological 
water  treatment,  'Wastewater  treatment,  'Solute 
transport,  'Model  studies,  Biomass  segregation, 
Mathematical  models,  Microorganisms,  Mathemat- 
ical equations,  Mathematical  studies. 

Solute  transport  within  fixed  biomass  is  usually 
assumed  to  be  due  to  molecular  diffusion  and  it 
results  in  solute  concentration  gradients  even  on  a 
microscopic  scale.  This  is  in  contrast  to  most  sus- 
pended growth  systems  where  transport  on  a  mi- 
croscopic scale  is  usually  orders  of  magnitude 
faster  than  conversion,  and  therefore  such  solute 
gradients  do  not  develop.  In  modelling  biofilms  the 
most  frequent  approach  is:  (1)  to  consider  micro- 
scopic gradients  in  one  dimension  only  to  describe 
biofilm  behavior,  and  (2)  to  use  macroscopic  gradi- 
ents along  a  reactor  coordinate  to  describe  system 
performance.  This  approach  assumes  that  micro- 
scopic solute  concentration  gradients  are  negligible 
perpendicular  to  the  depth  coordinate  within  a 
biofilm.  Therefore,  the  effect  of  segregation  of 
different  species  of  particulate  material  (e.g.  micro- 
organisms) on  biofilm  performance  is  discussed 
with  the  aid  of  analytical  and  numerical  model 
predictions.  Based  on  two  case  studies,  it  appears 
that  segregation  is  an  important  aspect  of  biofilm 
behavior  and  cannot  a  priori  be  neglected  as  is 
frequently  the  case  in  biofilm  modeling.  In  order  to 
improve  the  reliability  of  deterministic  biofilm 
models,  experiments  are  required  to  define  the 
significance  of  segregation  in  biofilms.  (Wood- 
PTT) 
W88-01943 


REDUCTION  OF  MICROBIAL  INDICATORS 
AND  VIRUSES  IN  A  CYPRESS  STRAND, 

Florida  Univ.,  Gainesville.  Dept.  of  Environmental 
Engineering  Sciences. 

P.  R.  Scheuerman,  S.  R.  Farrah,  and  G.  Bitton. 
Water  Science  and  Technology  WSTED4,  Vol. 
19,  No.  3/4,  p  539-546,  1987.  2  fig,  4  tab,  18  ref. 
EPA  Grant  R809402. 

Descriptors:  'Microbial  indicators,  'Fate  of  pollut- 
ants, 'Path  of  pollutants,  'Wastewater  disposal, 
'Cypress  strands,  Trees,  Microbiological  studies, 
Bacteriophage,  Viruses,  Enteroviruses,  Effluents, 
Florida,  Wetlands,  Sediments,  Pollutants,  Coli- 
forms,  Municipal  wastewater. 

The  fate  of  bacterial  indicators,  bacteriophages  and 
enteroviruses  was  studied  in  a  forested  cypress 
strand  treated  with  primary  effluent  from  the  town 
of  Waldo,  Florida.  Experimental  corridors  (40m  x 
10m)  were  installed  in  a  strand  and  were  treated 
with  pumped  primary  effluent.  Bacterial  indicators 
(total  and  fecal  coliforms,  fecal  streptococci),  bac- 
teriophages and  enteroviruses,  were  removed  fol- 
lowing 40m  travel  of  sewage  through  the  corri- 
dors. The  results  indicated  that  fecal  streptococci 
accumulate  in  the  sediments.  The  level  of  bacterial 
indicators,  phages  and  enteroviruses  were  moni- 
tored in  another  strand  that  had  been  receiving 
sewage  for  50  years.  Microbial  numbers  were  de- 
termined at  stations  situated  at  increasing  distances 
from  the  sewage  outfall  (up  to  230m).  It  was 
observed  that  the  bacterial  indicators  were  reduced 
approximately  by  3  log  base  10  units  at  the  230m- 
station.  Fecal  streptococci  were  shown  to  accumu- 
late in  the  sediments.  The  reduction  in  the  number 
of  phages  was  less  and  was  approximately  one  log 
base   10  unit.  Enteroviruses  and  Salmonella  spp. 
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were  detected  in  the  cypress  strand  water.  They 
were  often  undetectable  in  the  sediments.  The  re- 
sults demonstrate  the  potential  use  of  wetlands  for 
low-energy  treatment  of  sewage  effluents.  (Au- 
thor's abstract) 
W88-01947 


SURVIVAL  OF  INDICATOR  ORGANISMS  IN 
A  DETENTION  POND  RECEIVING  COM- 
BINED SEWER  OVERFLOW, 

Agricultural    Univ.,    Wageningen    (Netherlands). 

Dept.  of  Water  Pollution  Control. 

L.  Lijklema,  B.  Habekotte,  C.  Hooijmans,  R.  H. 

Aalderink,  and  A.  H.  Havelaar. 

Water  Science  and  Technology  WSTED4,  Vol. 

19,  No.  3/4,  p  547-555,  1987.  7  fig,  4  tab,  9  ref. 

Descriptors:  'Bacteria,  'Bacteriophages,  *Fate  of 
pollutants,  'Detention  ponds,  'Wastewater  treat- 
ment. Combined  wastewater,  Sediments,  Microbio- 
logical studies,  Survival,  Wastewater. 

Removal  of  four  groups  of  indicator  bacteria  and 
two  groups  of  bacteriophages  in  a  detention  pond 
receiving  Combined  Sewer  Overflows  (CSO)  was 
measured.  Also  the  survival  of  the  bacteria  in  the 
sediments  was  studied.  The  overall  removal  rate  of 
the  bacteria  tended  to  be  somewhat  higher  than  the 
removal  rate  for  phages.  Most  values  were  in  the 
range  of  0.7  -  1.0  per  day  (e-basis).  Sedimentation 
was  of  limited  importance  except  for  a  short  period 
following  the  overflow  event.  Dilution  contributed 
in  a  reduction  of  0.3  -  0.4  per  day  and  die-off  rates 
were  about  0.3  -  0.6  per  day;  rates  for  phages  could 
be  as  low  as  0.2  per  day.  Survival  of  the  bacteria  in 
the  sediment  was  much  better  than  in  the  water; 
net  loss  rates  were  about  0. 1  per  day  resulting  in  a 
more  or  less  continuous  contamination  of  the  sedi- 
ment with  pathogenic  bacteria  as  represented  by 
indicator  organisms.  (Author's  abstract) 
W88-01948 


METHODS  OF  LIMITING  POLLUTANT 
WASHOUT  FROM  FARMING  AREAS  BY 
NONPOINT  AND  DRAINAGE  FLOWS, 

Institut  Gidrodinamiki,  Novosibirsk  (USSR). 

For   primary  bibliographic   entry   see   Field   5G. 

W88-01966 


LIGNTN    GEOCHEMISTRY    OF    SEDIMENTS 
FROM  THE  NARRAGANSETT  BAY  ESTUARY, 

Battelle    New    England    Marine    Research    Lab., 

Duxbury,  MA. 

For  primary  bibliographic  entry  see  Field  2L. 

W88-01970 


EMISSION  AND  IMMISSION  OF  ORGANIC 
HALOGEN  COMPOUNDS  IN  THE  CATCH- 
MENT AREA  OF  THE  RIVER  RUHR  (EMIS- 
SION UND  IMMISSION  VON  AOX  IM  RUH- 
REINZUGSGEBD2T), 
R.  Klopp,  and  K.  H.  Kornatzki. 
Zeitschrift  fur  Wasser-und  Abwasser-Forschung 
ZWABAQ,  Vol.  20,  No.  5,  p  160-167,  October 
1987.  10  fig,  1  tab,  25  ref. 

Descriptors:  'Water  pollution  sources,  'Organic 
compounds,  'Ruhr  River,  'Hallogenated  organic 
compounds,  Halogens,  Municipal  wastewater, 
Chemical  analysis,  Cellulose. 

By  measuring  immission  and  emission  of  organic 
halogens  (AOX),  the  origin  and  locations  of  halog- 
enous  organic  substances  were  investigated  in  the 
catchment  area  of  the  River  Ruhr.  A  first  balance 
is  given:  a  fifth  of  the  annual  AOX-emission  into 
the  receiving  waters  arises  from  the  municipal 
clarification  plants,  a  third  from  direct  emitting 
cellulose  works  and  nearly  half  from  diffuse 
sources  caused  by  precipitation.  The  average 
AOX-concentration  in  rain  is  about  20  micro- 
grams/L,  which  increases  in  the  runoff  from  un- 
paved  areas  and  in  groundwater  runoff  which  is 
close  to  the  surface.  The  AOX-load  in  runoff  from 
paved  areas  is  nearly  as  high  as  in  municipal 
wastewaters.  Laboratory  experiments  showed  the 
formation  of  halogenous  organic  substances  when 
HO  gas  reacts  with  unsaturated  terpenes  from 
natural  spruce  oil  under  exposure  to  sunlight.  This 


result  raises  the  question  whether  a  considerable 
part  of  the  AOX  in  receiving  waters  is  of  biogenic 
origin.  (Author's  abstract) 
W88-01974 


DISTRIBUTION  AND  IN  SITU  SURVIVAL 
AND  ACTIVITY  OF  KLEBSIELLA  PNEUMON- 
IAE AND  ESCHERICHIA  COLI  IN  A  TROPI- 
CAL RAIN  FOREST  WATERSHED, 

Puerto  Rico  Univ.,  Rio  Piedras.  Dept.  of  Biology. 
For  primary  bibliographic  entry  see  Field  5A. 
W88-01986 


TEMPORAL  VARIATION  OF  METALS  IN  THE 
SEAGRASS  POSIDONIA  AUSTRALIS  AND  ITS 
POTENTIAL  AS  A  SENTINEL  ACCUMULA- 
TOR NEAR  A  LEAD  SMELTER, 

Commonwealth  Scientific  and  Industrial  Research 
Organization,  Hobart  (Australia).  Marine  Labs. 
T.  J.  Ward. 

Marine  Biology  MB10AJ,  Vol.  95,  No.  2,  p  315- 
321,  July  1987.  1  fig,  4  tab,  34  ref. 

Descriptors:  'Heavy  metals,  'Seagrass,  'Bioaccu- 
mulation,  'Bioindicators,  Cadmium,  Copper,  Man- 
ganese, Nickel,  Lead,  Zinc,  Marine  environment, 
Temporal  distribution,  Leaves. 

Temporal  variation  in  the  concentrations  of  Cd, 
Cu,  Mn,  Ni,  Pb  and  Zn  in  leaves  of  the  seagrass 
Posidonia  australis  was  studied  at  three  sites  near  a 
lead  smelter  on  the  shore  of  Spencer  Gulf,  a  large 
hypersaline  marine  embayment  in  South  Australia, 
on  four  occasions  from  October  1980  to  September 
1981.  Concentrations  of  Cd,  Mn,  Pb  and  Zn  of  up 
to  541,  537,  379  and  4,241  micrograms/gm,  respec- 
tively, were  found  in  leaves  collected  from  the  site 
nearest  to  the  smelter.  A  substantial  temporal  vari- 
ation in  the  concentrations  of  these  metals  in  sam- 
ples from  all  sites  resulted  from  the  combined 
effect  of  leaf  age  and  collection  strategy.  Concen- 
trations of  Cd,  Cu  and  Zn  in  the  leaf  epibiota  were 
lower  than  those  in  the  leaves,  but  the  reverse  was 
true  for  Mn  and  Ni.  The  use  of  seagrass  leaves  as 
sentinel  accumulators  for  Cd,  Pb  and  Zn  must  be 
based  on  collections  made  at  the  same  time  of  year, 
or  otherwise  account  for  the  effect  of  leaf  age  on 
concentrations  of  the  metals  in  the  samples.  (Au- 
thor's abstract) 
W88-01997 


ACIDIC  DEPOSITION  TO  FORESTS:  THE  1985 
CHEMISTRY  OF  HIGH  ELEVATION  FOG 
(CHEF)  PROJECT, 

Atmospheric   Environment    Service,    Downsview 

(Ontario). 

R.  S.  Schemenauer. 

Atmosphere-Ocean  ATOCDA,  Vol.  24,  No.  4,  p 

303-328,   December    1986.    12  fig,   6  tab,   70  ref. 

Descriptors:  'Acid  rain,  'Rainfall,  'Precipitation, 
'Forests,  Hydrogen  ion  concentration,  Water  anal- 
ysis, Deposition,  Fog,  Clouds. 

The  literature  supporting  significant  water  deposi- 
tion directly  from  cloud  and  fog  to  the  earth's 
surface  is  reviewed  and  previous  aircraft  and  sur- 
face measurements  of  the  acidity  of  this  water  are 
summarized.  An  overview  of  recent  work  on 
forest  decline  is  given  and  an  American  (Mountain 
Cloud  Chemistry  Project)  and  Canadian  (Chemis- 
try of  High  Elevation  Fog)  program  to  look  at  the 
chemical  deposition  by  clouds  to  high  elevation 
forests  is  described.  Preliminary  measurements  in 
late  1985  on  two  mountains  in  Quebec  indicate  that 
fog  (cloud  on  the  mountain)  water  pH  values  (= 
3.8)  near  the  summits  (850-970  m)  are  much  lower 
than  precipitation  pH  values  (=  4.3)  at  the  same 
location;  the  summits  are  estimated  to  be  in  cloud 
44%  of  the  year  with  lower  percentages  at  lower 
elevations;  an  estimate  of  total  annual  fog  water 
deposition  (77  cm)  near  the  summit  is  similar  to  the 
average  annual  precipitation  in  Quebec;  the  esti- 
mated fog  water  hydrogen  ion  deposition  (135 
meq/sq  m)  is  about  three  times  that  from  the 
precipitation;  the  precipitation  pH  values  may  be 
lower  (4.1  versus  4.3)  at  lower  elevations  with 
precipitation  amounts  perhaps  50%  higher  at 
higher  elevations.  (Author's  abstract) 
W88-02003 


Sources  Of  Pollution — Group  5B 

MEASUREMENT  OF  CADMIUM  ADSORP- 
TION ON  SEDIMENTS  OF  LAKE  COMABBIO 
-  NORTH  ITALY  (MESURES  D'ADSORPTION 
DU  CADMIUM  SUR  LES  SEDIMENTS  DU  LAC 
DE  COMABBIO  -  ITALIE  DU  NORD), 
Commission  of  the  European  Communities,  Ispra 
(Italy).  Joint  Research  Centre. 
Y.  Libert. 

Environmental  Technology  Letters  ETLEDB, 
Vol.  8,  No.  4,  p  189-196,  April  1987.  1  fig,  2  tab,  15 
ref. 

Descriptors:  'Path  of  pollutants,  'Adsorption, 
'Water  chemistry,  'Lake  sediments,  'Lakes,  'Lim- 
nology, 'Cadmium,  Regression  analysis,  Heavy 
metals,  Italy,  Sediments. 

A  multiple  linear  regression  analysis  of  results  of 
adsorption  tests  on  lake  sediments,  so  conducted  as 
to  reach  a  cadmium  content  of  these  equivalent  to 
a  maximum  of  5%  of  their  surface  area,  revealed  a 
linear  relationship  between  cadmium  contents  of 
the  sediments  and  initial  concentration  of  water 
phase.  Adsorption  kinetics  are  fast  (content  of  cad- 
mium at  1  min.  =  0.7  content  at  1000  min.).  Solid 
phase/liquid  phase  partition  depends  on  sediments 
concentration,  however,  it  does  not  depend  on  the 
total  surface  area.  An  equation  for  the  adsorption 
isotherm  has  been  established.  (Author's  abstract) 
W88-02016 


ADSORPTION  OF  COPPER,  ZINC  AND  LEAD 
BY  BED  SEDIMENTS  OF  RIVER  GANGES  IN 
INDIA, 

Roorkee  Univ.  (India).  Dept.  of  Civil  Engineering. 
D.  K.  Saikia,  R.  P.  Mathur,  and  S.  K.  Srivastava. 
Environmental    Technology    Letters    ETLEDB, 
Vol.  8,  No.  3,  p  149-152,  March  1987.  3  fig,  1  tab,  3 
ref. 

Descriptors:  'Path  of  pollutants,  'Adsorption, 
'River  sediments,  'Heavy  metals,  Ganges  River, 
Sediments,  Ions,  Copper,  Zinc,  Lead,  India. 

The  adsorption  of  Cu(2  +  ),  Zn(2  +  )  and  Pb(2+) 
from  aqueous  solution  by  bed  sediment  of  the  river 
Ganges,  India,  was  studied.  The  parameters  con- 
trolling the  adsorption  viz.  the  solution  pH,  con- 
tact time,  sediment  dose  and  the  effect  of  compet- 
ing ions  were  studied  in  detail.  The  solution  pH 
was  found  to  be  the  most  influential  parameter. 
The  presence  of  Cu(2  +  )  and  Zn(2  +  )  hinders  the 
uptake  of  Pb(2  +  ),  so  is  the  case  with  Zn(2  +  )  in 
presence  of  Cu(2  +  )  and  Pb(2  +  ).  But  the  presence 
of  Zn(2  +  )  and  Pb(2  +  )  enhanced  the  uptake  of 
Cu(2  +  ).  (Author's  abstract) 
W88-02021 


AEOLIAN  CONTRIBUTIONS  OF  TRACE 
METALS  TO  MARINE  SEDIMENTS  OF 
KUWAIT, 

Kuwait  Inst,  for  Scientific  Research,  Safat.  Envi- 
ronmental and  Earth  Sciences  Div. 
O.  Samhan,  M.  Zarba,  and  V.  Anderlini. 
Environment  International,  Vol.  12,  No.  6,  p  611- 
617,  1986.  3  fig,  3  tab,  33  ref. 

Descriptors:  'Path  of  pollutants,  'Marine  sedi- 
ments, 'Kuwait,  'Trace  elements,  'Heavy  metals, 
Sediments,  Metals,  Water  pollution  sources,  Fall- 
out, Dust. 

Concentrations  of  silver,  cadmium,  chromium, 
iron,  manganese,  nickel,  lead,  vanadium,  and  zinc 
were  determined  in  dust  fallout  samples  from  eight 
inland  locations  in  Kuwait.  Results  were  used  to 
calculate  enrichment  factors  for  metals  relative  to 
their  abundance  in  the  continental  crust  using  Fe  as 
the  conservative  element.  Five  metals  (Cu,  Cr,  Mn, 
Ni,  and  V)  showed  enrichment  factors  that  were 
approximately  unity  (1.3-4.7).  Higher  enrichment 
factors  for  the  rest  (24-421)  suggested  an  anthropo- 
genic contribution  for  Ag,  Cd,  Pb,  and  Zn.  How- 
ever, all  metals  in  dust  fallout  (except  Pb  and  Zn) 
showed  a  degree  of  enrichment  relative  to  unpol- 
luted marine  sediments  that  was  approximately 
unity,  suggesting  a  substantial  aeolian  contribution 
to  trace  metals  in  marine  surface  sediments.  Higher 
enrichments  for  Pb  and  Zn  probably  reflect  a 
larger  input  from  local  pollution  sources.  This  is 
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particularly  true  for  lead,  the  enrichment  of  which 
showed  a  stronger  association  with  the  distribution 
of  urban  population.  Probable  contributions  of aeo- 
lian  transport  to  a  band  of  elevated  lead  concentra- 
tions in  marine  surface  sediments  are  discussed. 
(Author's  abstract) 
W88-02024 


EFFECTS  OF  FEEDING  AND  TEMPERATURE 
ON  UPTAKE,  ELIMINATION  AND  METABO- 
LISM OF  BENZO(A)PYRENE  IN  THE  BLUE- 
GILL  SUNFISH  (LEPOMIS  MACROCHIRUS), 

Tennessee  Univ.,  Knoxville. 

For  primary  bibliographic  entry  see  Field  5C. 

W88-02027 


BIOTRANSFORMATION  OF  MOLINATE 
(ORDRAM)  IN  THE  STRIPED  BASS  (MORONE 
SAXATILIS), 

California  Univ.,  Davis.  Dept.  of  Environmental 

Toxicology. 

R.  S.  Tjeerdema,  and  D.  G.  Crosby. 

Aquatic  Toxicology  AQTODG,  Vol.  9,  No.  6,  p 

305-317,  February  1987.  5  fig,  3  tab,  35  ref.  Toxic 

Substance  Control  Board  Contract  2-125-428-1  and 

NIEHS  Training  Grant  ES  07059. 

Descriptors:  *Bass,  *Path  of  pollutants,  *Fate  of 
pollutants,  *Molinate,  'Bioaccumulation,  'Isotope 
studies,  Metabolism,  Excretion,  Fish,  Toxicity. 

Bioconcentration,  depuration,  and  biotransforma- 
tion of  molinate  in  striped  bass  (Morone  saxatilis) 
were  studied  in  a  flow-through  metabolism  system. 
When  compared  to  static  conditions,  flowing 
water  improved  oxygenation,  decreased  volatiliza- 
tion and  remetabolism  and,  run  through  a  macrore- 
ticular  resin,  improved  waste-product  collection. 
Metabolite  identification  and  quantitation  em- 
ployed high-pressure  liquid  chromatography;  gra- 
dient elution  optimized  peak  resolution  and  mini- 
mized analysis  time.  Exposure  of  juvenile  fish  to 
100  microgram(ug)/L  (ring-14C)molinate  for  24  h 
resulted  in  a  bioconcentration  factor  of  25.3  and  a 
14C  total  concentration  factor  of  30.9  (in  molinate 
molar  equivalents).  After  24-h  depuration,  90.47% 
of  the  absorbed  14C  had  been  excreted;  metabolites 
accounted  for  19.20%  of  the  depurated  and  7.92% 
of  the  retained  14C.  The  identified  metabolites 
included  molinate  sulfoxide,  carboxymolinate,  4- 
hydroxymolinate,  molinate  mercapturic  acid,  4-ke- 
tomolinate,  and  hexahydroazepine.  While  molinate 
is  highly  toxic  to  Japanese  carp  (Cyprinus  carpio 
var.  Yamato  Koi),  sulfoxidation,  followed  by  gluta- 
thione conjugation  and/or  rapid  depuration,  may 
effectively  reduce  the  toxicity  of  molinate  to 
striped  bass.  (Author's  abstract) 
W88-02029 


ANALYSIS  OF  ADDUCT  FORMATION  IN  THE 
BLUEGILL  SUNFISH  (LEPOMIS  MACRO- 
CHIRUS) BETWEEN  BENZO(A)PYRENE  AND 
DNA  OF  THE  LIVER  AND  HEMOGLOBIN  OF 
THE  ERYTHROCYTE, 

Oak  Ridge  National  Lab.,  TN.  Engineering  Tech- 
nology Div. 

For  primary  bibliographic  entry  see  Field  5C. 
W88-O2O30 


TRACING  OF  XENOBIOTIC  CONTAMINA- 
TION IN  WATER  WITH  THE  AID  OF  FISH 
BILE  METABOLITES:  A  FIELD  STUDY  WITH 
CAGED  RAINBOW  TROUT  (SALMO  GAIRD- 
NERD, 

Joensuu  Univ.  (Finland).  Dept.  of  Biology. 
For  primary  bibliographic  entry  see  Field  5A. 
W88-O2031 


INCREASED  HEPATIC  METALLOTHIONEIN 
CONTENT  CORRELATES  TO  CADMIUM  AC- 
CUMULATION IN  ENVIRONMENTALLY  EX- 
POSED PERCH  (PERCA  FLUVIATILIS), 

Goeteborg  Univ.  (Sweden).  Dept.  of  Zoophysio- 

logy. 

P.-E.  Olsson,  and  C.  Haux. 

Aquatic  Toxicology  AQTODG,  Vol.  9,  No.  4,5,  p 

231-242,  December  1986.  4  fig,  3  tab,  31  ref. 


Descriptors:  *Water  pollution  effects,  'Cadmium, 
•Path  of  pollutants,  *Perch,  *Metallothionein, 
Heavy  metals,  Sweden,  Tissue  analysis,  Fish, 
Rivers,  Liver. 

The  subcellular  distribution  of  cadmium,  copper 
and  zinc  in  the  liver,  and  the  binding  of  these 
heavy  metals  to  metallothionein  (MT)  were  stud- 
ied in  a  wild  population  of  perch  (Perca  fluviatilis). 
The  fish  were  caught  in  two  areas  of  the  cadmium- 
contaminated  river  Eman  in  the  southeast  of 
Sweden.  The  livers  were  analyzed  for  zinc,  copper 
and  cadmium  and  the  subcellular  distribution  of 
the  heavy  metals  in  mitochondrial,  microsomal  and 
cytosolic  fractions  was  determined.  The  cytosols 
were  chromatographed  on  Sephadex  G-75  col- 
umns to  determine  the  partition  of  heavy  metals 
between  high  molecular  weight  and  MT  fractions. 
Metallothionein  was  determined,  in  tissue  extracts, 
by  differential  pulse  polarography.  The  elevated 
hepatic  cadmium  levels  found  in  perch  from  the 
contaminated  region  of  the  river  did  not  signifi- 
cantly alter  the  distribution  of  zinc  and  copper  in 
the  liver.  With  increasing  amounts  of  cadmium 
present  in  the  liver  cytosol,  the  distribution  of 
cadmium  was  altered.  The  increased  cadmium  con- 
tent correlated  with  an  increased  MT  level  in  the 
liver  (r  =  0.84).  The  relationship  between  cadmi- 
um and  MT  is  described  by  the  formula  (MT)  = 
7.2  +  0.53  (Cd).  Chromatography  of  the  liver 
revealed  that  all  of  the  applied  cadmium  was 
bound  to  MT.  The  variations  in  zinc  and  copper 
showed  low  correlation  to  the  MT  content  of  the 
liver  (r  =  0.51  and  r  =  -0.15,  respectively).  (Au- 
thor's abstract) 
W88-02035 


COMPARATIVE    TOXICITY,    CHOLINERGIC 

EFFECTS,   AND  TISSUE   LEVELS   OF  S,S,S,- 

TRI-N-BUTYL         PHOSPHOROTRITHIOATE 

(DEF)  TO  CHANNEL  CATFISH  (ICTALURUS 

PUNCTATUS)   AND   BLUE   CRABS   (CALLIN- 

ECTES  SAPIDUS), 

Duke  Univ.,  Durham,  NC.  School  of  Forestry  and 

Environmental  Studies. 

For  primary  bibliographic  entry  see  Field  5C. 

W88-02040 


NITROGEN  AND  WATER  BALANCE  STUDIES 
IN  RELATION  TO  FARMYARD  MANURE 
AND  N-FERTILIZER  APPLICATIONS  TO  SRI 
LANKAN  LUVISOLS, 

Sri  Lanka  Univ.,  Peradeniya.  Postgraduate  Inst,  of 

Agriculture. 

D.  M.  Jinadasa,  B.  W.  Eavis,  F.  R.  Bolton,  and  M. 

W.  Thenabadu. 

Tropical  Agriculture  TAGLA2,  Vol.  64,  No.  1,  p 

49-54,  January  1987.  6  fig,  3  tab,  9  ref. 

Descriptors:  'Path  of  pollutants,  *Drainage,  'Ni- 
trogen cycle,  'Hydrologic  budget,  'Farm  wastes, 
•Manure,  'Fertilizers,  'Sri  Lanka,  'Soil  types, 
'Groundwater  pollution,  Nitrates,  Moisture 
meters,  Lysimeters,  Domestic  water,  Irrigation, 
Sulfates,    Ammonia,   Nitrogen,    Leaching,   Capsi- 


Dangerously  high  nitrate  concentrations  in 
groundwater  used  for  domestic  purposes  prompted 
field  and  lysimeter  studies  which  highlight  the 
importance  of  minimizing  drainage  and  N-fertilizer 
applications  in  intensively  irrigated  areas.  Seventy- 
six  g  N  (field)  and  60  g  N  (lysimeter)/ha  were 
leached  per  mm  of  drainage  on  plots  receiving  120 
kg  fertilizer-N/ha,  as  ammonium  sulfate.  Within 
the  range  of  0-120  kg  fertilizer-N/ha,  the  total  N/ 
ha  leached  was  2-10  kg  (field)  and  2-28  kg  (lysime- 
ter), with  110  and  465  mm  drainage  over  81  and  56 
days.  Three  times  (field)  and  ten  times  (lysimeter) 
more  N  was  leached  as  nitrate  than  as  ammonium; 
total  N  losses  were  similar  from  ammonium  sulfate 
and  urea.  The  amount  of  N  leached  increased  by 
160%  from  a  3-fold  increase  in  N-fertilizer  rate.  A 
crop  of  chillies  removed  the  equivalent  of  47  and 
67%  of  the  fertilizer  N;  yields  of  dry  chillies  in- 
creased from  300  to  700  kg/ha  in  response  to  0-120 
kg  fertilizer-N.  There  was  no  yield  response  to 
farmyard  manure  at  12.5  t/ha  (100  kg  N/ha),  even 
in  the  absence  of  fertilizer.  N  leached  from  farm- 
yard manure  plots  was  much  less  than  from  plots 
receiving  40-120  kg  fertilizer-N/ha.  (Author's  ab- 
stract) 


W88-02081 


SEDIMENT  QUALITY  CRITERIA  -  GENERAL 
ASPECTS  AND  INTERNATIONAL  STATE  OF 
DISCUSSION  (QUALITAETSKRITERIEN 

FUER    GEWAESSERSEDIMENTE    -    ALLGE- 
MEINE  PROBLEMATIK  UND  INTERNATION- 
ALER  STAND  DER  DISKUSSION), 
Technische   Univ.    Hamburg-Harburg   (Germany, 
F.R.).  Arbeitsbereich  Umweltschutztechnik. 
For  primary  bibliographic  entry  see  Field  5A. 
W88-02086 


INFLUENCE  OF  OXYGEN  ON  THE  DIRECT 

PHOTOLYSIS   OF  SIMPLE  AROMATICS   IN 

AQUEOUS       SYSTEMS      (EINFLUSS       VON 

SAUERSTOFF  AUF  DIE  DIREKTPHOTOLYSE 

EINFACHER   AROMATEN   IN   WAESSRIGEN 

SYSTEMEN), 

Technische    Univ.    Muenchen    (Germany,    F.R.). 

Inst,  fuer  Oekologische  Chemie. 

P.  N.  Moza,  and  H.  Parlar. 

Naturwissenschaften  NATWAY,  Vol.  74,  No.  3,  p 

137-138,  March  1987.  1  tab,  4  ref. 

Descriptors:  'Fate  of  pollutants,  'Oxygen,  'Aro- 
matic hydrocarbons,  'Ultraviolet  radiation,  Oxida- 
tion, Solar  radiation,  Surface  water,  Water  treat- 
ment, Hydrocarbons. 

The  long-wave  UV  absorption  bands  of  simple 
aromatics  (benzene,  toluene,  xylene,  cumene) 
exceed  290  nm  in  an  oxygen-partial-pressure  de- 
pendent manner.  Light  initiated  excitation  of  these 
substances  can  be  initiated  under  normal  circum- 
stances, contrary  to  commonly  accepted  percep- 
tions. When  the  test  solutions  are  bubbled  with  an 
inert  gas  (argon  nitrogen)  the  effect  spontaneously 
disappears.  Products  include  the  corresponding 
phenols,  benzoic  acids,  ketones  and  aldehydes.  A 
discussion  of  possible  mechanisms  is  included. 
(Airone-PTT) 
W88-02101 


239,  240PU  LEVELS  IN  MUSSELS  MYTDLUS 

SP.     COLLECTED     FROM     THE     FRENCH 

COASTS     (1983-1984):     A     RADIOCHEMICAL 

AND    MICROANALYTICAL    STUDY    (SUTVI 

DES     NTVEAUX     DE     PLUTONIUM     239-240 

DANS  DES  MOULES  MYTILUS  SP.  PREVE- 

LEES  SUR  LE  LITTORAL  FRANCAIS  (1983- 

1984):    ETUDES    RADIOCHTMIQUE    ET    MI- 

CROANALYTIQUE), 

CEA  Centre  d'Etudes  Nucleaires  de  Fontenay- 

aux-Roses  (France). 

D.  Calmet,  S.  Charmasson,  J.  M.  Willemot,  M. 

Verry,  and  C.  Chassard-Bouchaud. 

Comptes    Rendus    de    l'Academie    des    Sciences 

(Series  3)  CHDDAT,  Vol.  304,  No.  9,  p  199-206, 

March  1987.  1  fig,  3  tab,  34  ref. 

Descriptors:  'Plutonium,  'Path  of  pollutants, 
'Water  pollution  effects,  'Mytilus,  'Nuclear  pow- 
erplants,  'Fallout,  'Bioindicators,  Radiochemical 
analysis,  Radioactive  wastes,  Mass  spectrometry, 
Nuclear  explosions,  Heavy  metals. 

Plutonium  concentration  in  Mytilus  sp.  samples 
collected  from  the  French  coast,  Atlantic  Ocean, 
Channel,  and  Mediterranean  Sea  was  investigated 
by  two  procedures:  a  radiochemical  method  in 
order  to  determine  the  radioactivity  in  the  whole 
body  and  a  microanalytical  method,  secondary  ion 
mass  spectrometry,  allowing  detection  and  imaging 
of  plutonium  distribution  at  the  cellular  level.  Plu- 
tonium concentration  was  highest  in  the  digestive 
gland  of  the  mussel  which  appears  to  be  a  bioindi- 
cator  of  radionuclide  contamination.  The  differ- 
ences observed  between  the  collection  sites  during 
the  two  years  of  sampling  make  it  possible  to 
distinguish  between  areas  under  the  influence  of 
fallout  from  nuclear  weapons  tests  and  areas  con- 
taminated by  radioactive  wastes  from  nuclear 
plants.  The  health  consequences  of  plutonium  in- 
gestion appear  negligible  in  all  cases.  (Author's 
abstract) 
W88-02105 
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EVALUATION  OF  THE  REPARTITION  OF 
PCBS  BETWEEN  DISSOLVED  AND  PARTICU- 
LATE MATTER  IN  RIVER  SEINE  (FRANCE) 
(EVALUATION  DE  LA  REPARTITION  PARTI- 
CULAIRE/AQUEUSE  DES  PCB  (POLYCHLOR- 
OBIPHENYLES)  EN  SEINE), 
Paris-6  Univ.  (France).  Inst.  d'Hydrologie  et  de 
Climatologie. 

M.  Chevreuil,  A.  Chesterikoff,  and  R.  Letolle. 
Comptes    Rendus    de    l'Academie    des    Sciences 
(Series  2)  CHDCAQ,  Vol.  304,  No.  9,  p  425-430, 
March  1987.  4  fig,  8  ref. 

Descriptors:  *Polychlorinated  biphenyls,  *Path  of 
pollutants,  'Dissolved  solids,  'Suspended  solids, 
Particulate  matter,  Drinking  water,  Pesticides,  Ad- 
sorption, Seasonal  variations,  Chlorinated  hydro- 
carbons, Solubility,  Seine  River. 

Pollution  and  transfer  characteristics  of  PCBs  have 
been  studied  from  January  to  September  1986  on 
the  course  of  the  Seine  near  drinking  water  pro- 
duction plants.  In  all,  42  samples  were  obtained. 
PCB  content  varied  irregularly  from  20  to  nearly 
1000  ng/1.  This  pollution  is  more  important  than 
that  induced  by  other  chlorinated  pesticide  com- 
pounds. Transfer  is  mostly  under  the  dissolved 
form  in  opposition  to  current  ideas  based  on  the 
low  solubility  of  PCBs.  This  results  from  the  in- 
verse relationship  between  growth  of  the  solid 
suspension  content  and  its  adsorption  capacity. 
This  may  be  prejudicial  to  the  drinking  water 
quality  during  low  water  mark  seasons.  (Airone- 
PTT) 
W88-02106 


UPTAKE  OF  CADMIUM  AND  ZINC  BY  CORN 
ON  SLUDGE-TREATED  SOILS, 

Cornell  Univ.,  Ithaca,  NY. 

For  primary  bibliographic  entry  see  Field  5E. 

W88-02124 


WASTES    FROM    PROCESSING    OF    PHOS- 
PHATE INDUSTRY, 

Yarmouk  Univ.,  Irbid  (Jordan).  Dept.  of  Civil  En- 
gineering. 

For  primary   bibliographic   entry   see   Field   5D. 
W88-02143 


SORPTION/DESORPTION  OF  VARIOUS  IN- 
ORGANIC AGENTS  ON  OIL  SHALE, 

Virginia  Polytechnic  Inst,  and  State  Univ.,  Blacks- 
burg.  Dept.  of  Civil  Engineering. 
For  primary  bibliographic  entry  see  Field  5E. 
W88-02154 


INFLUENCE  OF  INDUSTRIAL  WASTES  ON 
THE  FORMATION  OF  VOLATILE  HALOGE- 
NATED  ORGANICS  DURING  EFFLUENT 
CHLORINATION, 

Cook  Coll.,  New  Brunswick,  NJ. 

For   primary   bibliographic   entry   see   Field   5D. 

W88-02195 


TRANSPORT  OF  ENERGY-RELATED  ORGAN- 
IC COMPOUNDS  AND  MIXTURES  IN  SUB- 
SURFACE ENVIRONMENTS, 

Battelle  Pacific  Northwest  Labs.,  Richland,  WA. 
D.  C.  Girvin,  J.  M.  Zachara,  C.  T.  Kincaid,  and  F. 
J.  Wobber. 

Subsurface  Transport  Program,  Research  Plan. 
Report  No.  DOE/ER-0229,  November  1984.  40  p, 
2  fig,  4  tab,  53  ref. 

Descriptors:  'Groundwater  pollution,  'Path  of 
pollutants,  'Organic  compounds,  'Subsurface  en- 
vironment, 'Research  priorities,  Microbiological 
studies,  Chemical  analysis,  Hydrologic  properties, 
Model  studies,  Amines,  Aromatic  compounds, 
Phenols,  Nitroaromatics,  Thioamines,  Hydrocar- 
bons, Furans. 

The  Department  of  Energy  (DOE)  Office  of 
Health  and  Environmental  Research  within  the 
Office  of  Energy  Research  (OER)  is  planning  a  10- 
year  program  of  fundamental  research  dealing 
with  the  transport  of  energy-related  organic 
chemicals  and  complex  mixtures  in  subsurface  en- 


vironments. This  research  initiative  focuses  on  the 
following:  (1)  developing  an  improved  understand- 
ing of  microbiological,  chemical,  and  hydrologic 
processes  which  influence  the  transport  of  organic 
compounds  and  mixtures  in  subsurface  porous 
media;  and  (2)  incorporating  this  knowledge  into 
predictive  hydrologic  and  transport  models  which 
reliably  describe  the  movement,  persistence,  and 
biological  availability  of  organic  compounds  and 
mixtures.  Utilization  of  predictive  transport 
models,  which  include  microbiological  and  chemi- 
cal interactions,  will  require  the  advanced  compu- 
tational power  of  CRAY  (or  equivalent)  computer 
systems.  The  program  requires  laboratory  and 
field-oriented  research  to  elucidate  basic  processes 
controlling  organic  contaminant  movement  and 
fate  in  subsurface  environments.  The  laboratory 
and  field  experimentation  will  proceed  concurrent- 
ly, thus  yielding  a  balanced  understanding  of  mi- 
crobiological, chemical,  and  hydrologic  processes 
on  the  field  scale.  Important  compound  classes, 
organic  solvents,  and  complex  organic  mixtures 
found  in,  or  derived  from,  energy/defense  wastes 
are  included  in  the  research  program.  Organic 
compound  classes  (Amines,  Basic  aromatic  N- 
Heterocycles.a  Phenols,  Neutral  Aromatic  N-He- 
terocycles,  Nitroaromatics,  Thiophenes,  Neutral 
Aromatic  Hydrocarbons,  Furans)  have  been  pre- 
liminarily selected  for  detailed  study.  These  com- 
pounds (1)  are  relevant  to  the  energy  technologies; 
(2)  typically  exhibit  mobility  and  persistence  in  the 
subsurface;  and  (3)  are  potentially  toxic  to  ecosys- 
tems and  to  humans.  Another  important  and 
unique  aspect  of  the  research  is  the  proposed  use  of 
highly  instrumented  field-scale  facilities  as  an  inter- 
mediate stage  between  laboratory  and  field  experi- 
mentation. (Lantz-PTT) 
W88-02263 


SUBSURFACE  FLOW  AND  TRANSPORT  OF 
ORGANIC  CHEMICALS:  AN  ASSESSMENT  OF 
CURRENT  MODELING  CAPABILITY  AND 
PRIORITY  DIRECTIONS  FOR  FUTURE  RE- 
SEARCH (1987-1995), 

Battelle  Pacific  Northwest  Labs.,  Richland,  WA. 
G.  P.  Streile,  and  C.  S.  Simmons. 
Subsurface  Transport  Program,  Research  High- 
lights. Report  No.  DOE/ER-0307,  September 
1986.  74  p,  1  fig,  147  ref,  append.  DOE  Contract 
No.  DE-AC06-76RLO  1830. 

Descriptors:  'Groundwater  pollution,  'Path  of 
pollutants,  'Organic  compounds,  'Model  studies, 
'Research  priorities,  'Subsurface  flow,  Landfills, 
Groundwater  pollution,  Geochemistry,  Microbio- 
logical studies,  Computer  models,  Theoretical 
analysis,  Solute  transport. 

Waste  organic  chemicals  have  been  disposed  of  in 
DOE  landfill  sites  and  as  ancillary  components  in 
DOE  low-level  radioactive  waste  burial  oper- 
ations. Groundwater  supplies  on  DOE  lands  are 
increasingly  found  to  be  contaminated  with  organ- 
ic substances;  and,  as  energy  development  and 
national  defense  activities  grow,  the  need  to  under- 
stand and  to  mitigate  such  organic  chemical  con- 
tamination are  increasing  sharply.  Fundamental 
scientific  understanding  of  the  hydrophysics,  geo- 
chemsitry,  and  microbiology  affecting  the  trans- 
port of  organic  chemical  mixtures  must  be  im- 
proved if  the  Nation  is  to  develop  effective  meth- 
ods for  remediation.  This  report  takes  a  forward 
look  toward  what  modeling  needs  and  what  scien- 
tific steps  are  likely  to  be  important  in  achieving 
the  goal  of  a  new  generation  of  predictive  models. 
The  report  examines  current  theoretical  and  com- 
puter modeling  capabilities  for  assessing  the  sub- 
surface movement  of  organic  contaminants  and 
specifically  the  entry  of  energy-related,  organic 
compounds  into  the  subsurface  environment  as 
components  of  a  liquid  phase  separate  from 
groundwater.  The  subsurface  transport  of  organic 
chemical  solutes  is  certainly  within  DOE's  re- 
search interests;  however,  modeling  the  transport 
of  chemicals  in  aqueous  solution  has  already  been 
the  subject  of  several  reviews.  Hence,  analysis  of  a 
multiphase  transport  scenario  is  emphasized. 
(Lantz-PTT) 
W88-02264 


PROCEEDINGS,  SECOND  INVESTIGATORS' 
MEETING  --  SAVANNAH  RIVER  EXPLORA- 
TORY DEEP  PROBE. 

September  23-23,  1986.  Microbiology  of  Subsur- 
face Environments.  Report  No.  DOE/ER-0312, 
(1986).  14  p,  2  fig,  2  append. 

Descriptors:  'Information  exchange,  'Savannah 
River,  'Microbiological  studies,  'Subsurface  envi- 
ronment, 'Microorganisms,  'Fate  of  pollutants, 
'Groundwater  pollution,  'Path  of  pollutants, 
Methane  bacteria,  Fungi,  Protozoa,  Aerobic  zone, 
Sulfur  bacteria. 

The  major  scientific  goals  of  DOE's  program  in 
Deep  Subsurface  Microbiology  are  to  investigate: 
(1)  the  presence,  abundance,  and  diversity  of 
microorganisms  in  the  deep  subsurface;  (2)  the 
factors  controlling  microbial  presence  and  activity; 
(3)  the  capabilities  and  functions  of  indigenous 
microorganisms  and  communities  (e.g.  metabolic 
activities  and  rates,  biotransformation  processes, 
growth  rates,  unique  capabilities);  (4)  differences 
between  deep  and  near  surface  microbiota;  and  (5) 
implications  for  mitigating  contamination  through 
stimulation  of  the  indigenous  microorganisms  or 
introduction  of  bioengineered  strains  and  the  po- 
tential environmental  impact  of  these  manipula- 
tions on  subsurface  ecosystems.  The  initial  effort  of 
this  program  focused  on  scientific  investigations  to 
define  microbiological  life  in  the  deep  subsurface 
below  the  Savannah  River  Plant  in  South  Carolina. 
The  preliminary  scientific  results  indicate  that  a 
diverse,  metabolically  active  microbial  community 
is  present  in  unconsolidated  materials  to  depths  of 
400  meters  below  the  surface  of  the  Savannah 
River  study  site.  For  the  first  time  a  thorough 
characterization  of  samples  by  collaborating  uni- 
versity and  national  laboratory  scientists  has  re- 
vealed that  deep  subsurface  environments  are  in- 
habited by  microorganisms  that  range  from  denitri- 
fying, sulfate-reducing,  and  methanogenic  bacteria 
to  aerobic  heterotrophs,  autotrophs,  fungi,  and 
protozoa.  These  results  have  implications  in  the 
use  of  indigenous  microorganisms  for  biological 
decontamination  of  deep  aquifers  or  as  a  biobarrier 
to  contaminant  movement,  development  of  strate- 
gies to  cope  with  health  problems  arising  from 
contamination  of  aquifers  by  pathogenic  microor- 
ganisms, reduction  of  biocorrosion  of  waste  con- 
tainers planned  for  storage  in  deep  subsurface  envi- 
ronments, and  as  a  source  of  new  organisms  or 
metabolic  capabilities  for  biotechnological  applica- 
tions. (Lantz-PTT) 
W88-02265 


HYDROSPHERIC  TRACE  ELEMENTS  AND 
THEIR  APPLICATION  IN  TRACING  WATER 
POLLUTANTS, 

Oregon  State  Univ.,  Corvallis.  Dept.  of  Chemistry. 
W.  D.  Loveland. 

Available  from  the  National  Technical  Institute 
Service  Springfield,  VA  22161,  as  PB87-202180. 
Price  code  A03  in  paper  copy,  A01  in  microfiche. 
Technical  Completion  Report,  June  1983.  109  p,  13 
ref,  13  append.  Department  of  the  Interior  Con- 
tract No.  14-34-0001-8110,  and  Project  No.  B-055- 
ORE(l). 

Descriptors:  'Path  of  pollutants,  'Fate  of  pollut- 
ants, 'Trace  elements,  'Tracers,  Radioactive  trac- 
ers, Rare  earth  elements,  Organic  compounds,  Es- 
tuaries, Sodium  chloride,  Potassium,  Sulfates,  Car- 
bonates, Tritium,  Plutonium,  Bromine,  Rhodamine. 

Stable  activable  tracer  technologies  employing 
rare  earth  nuclides  with  short-lived  activation 
products  have  been  developed  and  tested  in  both 
the  laboratory  and  field.  Applications  of  these  trac- 
ers to  monitor  pollutant  dispersal  in  fresh  water 
and  estuarine  systems  and  to  trace  toxic  organic 
chemicals  in  the  marine  environment  are  described. 
The  development,  testing  and  application  of  stable 
x-ray  fluorescent  tracers  for  small  water  systems  is 
also  described.  These  tracers  include:  (1)  chemical 
tracers,  such  as  NaCl,  KHS04,  and  K2C03;  (2) 
radioactive  tracers,  such  as  3-H,  32-P,  and  82-Br; 
and  (3)  fluorescent  dyes,  such  as  fluorescein,  Rho- 
damine B,  and  Rhodamine  WT.  The  rare  earth 
elemental  concentrations  in  Pacific  Northwest 
rivers  have  been  studied  experimentally  and  theo- 
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retically,  leading  to  conclusions  about  controlling 
factors  for  rare  earth  concentrations  in  rivers  and 
the  global  rare  earth  hydrospheric  material  bal- 
ance. (See  W88-03262)(Lantz-PTT) 
W88-02271 


PREDICTION  OF  SURFACE  RUNOFF  WATER 
QUALITY  FROM  BLACK  ROCK  HARBOR 
DREDGED  MATERIAL  PLACED  IN  AN 
UPLAND  DISPOSAL  SITE, 

Army  Engineer  Waterways  Experiment  Station, 

Vicksburg,  MS.  Environmental  Lab. 

For  primary  bibliographic  entry  see  Field  5E. 

W88-02279 


MERCURY  IN  THE  ECOSYSTEM:  ITS  DIS- 
PERSION AND  POLLUTION  TODAY, 

Jadavpur  Univ.  (India).  Dept.  of  Geology. 

S.  Mitra. 

Trans  Tech  Publications  Ltd.  (Switzerland).  1986. 

327  p. 

Descriptors:  'Mercury,  *Path  of  pollutants, 
•Water  pollution  effects,  Fate  of  pollutants,  Eco- 
systems, Industrial  wastes,  Organic  matter,  Envi- 
ronmental effects,  Methylmercury. 

Mercury  is  widely  distributed  in  the  geological 
environment.  The  use  of  mercury  in  various  indus- 
tries, and  also  the  accumulation  of  mercury  in  the 
animal  and  plant  kingdoms  due  to  the  increasing 
discharge  of  mercury  into  the  ecosystem  as  various 
types  of  industrial  effluent,  are  documented  in  this 
monograph.  Various  analytical  methods  for  esti- 
mating the  content  of  mercury  in  organic  and 
inorganic  matter  are  described,  and  these  should  be 
of  help  in  selecting  the  proper  techniques  to  be 
used  for  the  estimation  of  the  concentration  of  this 
toxic  metal.  The  effects  of  environmental  pollution 
by  this  metal  upon  the  human  population  are  dis- 
cussed, and  the  symptoms  of,  and  remedies  for, 
mercury  poisoning  are  described.  Recent  concepts 
regarding  the  mechanism  of  methylmercury  forma- 
tion in  contaminated  matter  and  possible  mecha- 
nisms for  its  effect  at  the  chromosome  level  are 
also  discussed.  (Lantz-PTT) 
W88-02323 


TWO-EQUATION  MODEL  FOR  CONTAMI- 
NANT DISPERSION  IN  NATURAL  STREAMS, 

Cambridge   Univ.    (England).    Dept.    of  Applied 

Mathematics  and  Theoretical  Physics. 

R.  Smith. 

Journal  of  Fluid  Mechanics  JFLSA7,  Vol.  178,  p 

257-277,  May  1987.  14  fig,  11  ref. 

Descriptors:  'Model  studies,  'Path  of  pollutants, 
'Rivers,  'Streams,  'Dispersion,  Pollutants,  Mathe- 
matical equations,  Streamflow. 

A  simple  two-equation  model  was  derived  so  that 
the  total  contaminant  exposure,  the  mean  time  of 
arrival,  the  temporal  spread,  and  the  skewness,  are 
asymptotically  correct  at  large  distances  down- 
stream of  a  discharge.  The  role  of  changes  in  the 
breadth  of  a  river  upon  the  dispersion  process  was 
investigated  by  a  means  of  an  illustrative  example. 
This  reveals  cubic  dependence  upon  the  breadth, 
and  hence  the  great  importance  of  wide  reaches  of 
rivers  as  regards  contaminant  dispersion.  (Author's 
abstract) 
W88-02328 


REGIONAL  HYDROGEOLOGIC  RESEARCH 
IN  THE  PALO  DURO  BASIN  FOR  NUCLEAR- 
WASTE  REPOSITORY  SITING, 

Texas  Univ.  at  Austin.  Bureau  of  Economic  Geol- 
ogy 

For  primary  bibliographic  entry  see  Field  5E. 
W88-02331 


TRACE  METAL  DISTRIBUTION  IN 
DROWNED  PLANTS,  SHASTA  RESERVOIR, 
CALIFORNIA, 

Bureau   of  Reclamation,   Sacramento,   CA.    Mid- 
Pacific  Regional  Office. 
N.  P.  Prokopovich. 
Bulletin  of  the  Association  of  Engineering  Geolo- 


gists AEGBBU,  Vol.  24,  No.  2,  p  259-266,  May 
1987.  5  fig,  1  tab,  9  ref. 

Descriptors:  'Trace  metals,  'Path  of  pollutants, 
'Reservoirs,  'Plants,  'Heavy  metals,  Tissue  analy- 
sis, Runoff,  Sulfides,  Mining,  Roots,  Distribution. 

Long-term  pollution  impact  of  runoff  from  old 
sulfide  mines  into  Shasta  Reservoir  was  qualitative- 
ly investigated  by  determination  of  content  of  Cu, 
Zn,  Pb,  and  Cd  in  3-normal  hydrochloric  acid 
extracts  of  rooted  plant  remnants  flooded  by  the 
reservoir  and  of  driftwood.  Ashes  of  plant  tissues, 
rather  than  wood  scrapings,  were  used  for  extrac- 
tion. Values  obtained  were  recalculated  to  show 
the  metal  content  in  wood.  Altogether,  12  wood 
samples  of  rooted  plants,  9  samples  of  driftwood,  4 
samples  of  topsoil  and  growing  plants,  and  8  sam- 
ples of  reservoir  water  were  collected  at  12  sites  in 
November  1981  and  July  1982.  In  water  samples 
all  four  trace  metals  were  either  absent  or  present 
below  their  detection  limits.  With  the  exception  of 
three  samples,  in  which  lead  was  either  absent  or 
present  below  the  detection  limit,  all  trace  metals 
were  detected  in  ashes  of  all  plant  tissues.  The 
metal  content  of  driftwood  was  consistently  lower 
than  the  metal  content  of  dead  rooted  plants. 
There  also  was  notable  increase  of  concentration 
of  trace  metals  in  rooted  plant  remnants  collected 
in  reservoir  arms  located  near  old  mines.  A  similar 
approach  may  be  suggested  for  a  reconnaissance 
study  of  the  distribution  of  pollution  in  other  water 
bodies.  (Author's  abstract) 
W88-02333 


EFFECT  OF  HYDROLOGICAL  FACTORS  ON 
TRACE  METAL  CONTAMINATION  IN  THE 
RIVER  TAWE,  SOUTH  WALES, 

University  Coll.  of  Swansea  (Wales).  Dept.  of  Ge- 
ography. 
S.  C.  Bird. 

Environmental  Pollution,  Vol.  45,  No.  2,  p  87-124, 
1987.  7  fig,  5  tab,  66  ref. 

Descriptors:  'Path  of  pollutants,  'Rivers,  'Trace 
metals,  'River  Tawe,  'Heavy  metals,  Distribution, 
Weathering,  Erosion,  Flow,  Runoff,  Hydrology, 
Water  pollution  sources. 

The  concentrations  of  nickel,  copper,  iron,  chromi- 
um, lead,  cadmium,  manganese  and  zinc  have  been 
studied  in  a  small  river  in  South  Wales.  The  river 
drains  the  contaminated  industrial  wasteland  of  the 
Lower  Swansea  Valley  which  is  currently  under- 
going redevelopment  and  landscaping  activity. 
The  high  trace  metal  levels  found  in  the  river 
waters  result  from  weathering  and  erosion  of  this 
waste  material,  as  well  as  from  two  industrial  point 
sources  of  nickel,  and  iron  and  chromium.  Hydro- 
logical  factors  found  to  be  of  importance  in  deter- 
mining current  spatial  and  temporal  patterns  of 
contamination  included:  (1)  the  river's  available 
dilution  at  any  one  time,  (2)  antecedent  river  flow 
conditions,  (3)  river  water  pH  and  (4)  the  prevail- 
ing runoff  processes  in  operation  at  any  one  time. 
The  metals  are  present  mostly  in  their  dissolved 
state  (i.e.  >  70%),  with  the  exception  of  iron  and 
chromium  which  are  present  mostly  as  particulates 
(i.e.  >  80%).  (Author's  abstract) 
W88-02334 


UPTAKE  OF  KEPONE  BY  THE  ESTUARINE 
BIVALVE  RANGIA  CUNEATA,  DURING  THE 
DREDGING  OF  CONTAMINATED  SEDI- 
MENTS IN  THE  JAMES  RIVER,  VIRGINIA, 

Virginia  State  Water  Control  Board,  Richmond. 
C.  A.  Lunsford,  M.  P.  Weinstein,  and  L.  Scott. 
Water  Research  WATRAG,  Vol.  21,  No.  4,  p  411- 
416,  April  1987.  2  fig,  1  tab,  15  ref. 

Descriptors:  'Estuaries,  'Path  of  pollutants, 
'Bioaccumulation,  'Clams,  'Kepone,  'Sediments, 
•Dredging,  'James  River,  Tissue  analysis,  Pesti- 
cides, Virginia. 

The  uptake  of  the  pesticide  Kepone  was  monitored 
in  situ  in  the  wedge  clam,  Rangia  cuneata,  during 
the  dredging  of  Kepone-contaminated  sediments  in 
the  James  River  estuary,  Va.  After  2  weeks  of 
dredging,  residue  levels  in  Rangia  at  sites  along  the 
disposal   area   were   significantly   elevated   above 


background;  however,  Kepone  levels  in  clams  at 
sites  downstream  of  the  dredging  were  not  elevat- 
ed. The  increase  in  tissue  contamination  (0.01-0.04 
microgram/g,  mean  values)  was  persistent  2  weeks 
after  dredging  was  completed.  The  ecological  sig- 
nificance of  the  Kepone  uptake  documented  during 
dredging  is  discussed  in  relation  to  the  overall 
Kepone  contamination  in  the  James  River  ecosys- 
tem. (Author's  abstract) 
W88-02339 


EFFECT  OF  ASH  DISPOSAL  PONDS  ON 
GROUNDWATER  QUALITY  AT  A  COAL- 
FIRED  POWER  PLANT, 

Wisconsin      Univ. -Madison.      Water      Resources 

Center. 

For  primary  bibliographic  entry  see  Field  5E. 

W88-02340 


PCB  POLLUTION  BEHAVIOUR  IN  THE 
RIVER  SEINE, 

Paris-6  Univ.  (France).  Inst.  d'Hydrologie  et  de 

Climatologie. 

M.  Chevreuil,  A.  Chesterikoff,  and  R.  Letolle. 

Water  Research  WATRAG,  Vol.  21,  No.  4,  p  427- 

434,  April  1987.  7  fig,  2  tab,  15  ref. 

Descriptors:  'Path  of  pollutants,  'Polychlorinated 
biphenyls,  'River  Seine,  'Rivers,  Flow,  Sediments, 
Pollutants,  Hydrology,  Organic  carbon,  Adsorp- 
tion, Transport. 

The  contamination  of  the  River  Seine  (France)  and 
its  main  tributaries  (Yonne,  Marne,  Oise)  have  been 
studied,  under  different  hydrological  conditions,  at 
the  end  of  spring  before  the  low  watermark  and  at 
the  beginning  of  autumn  after  the  first  swelling 
flow.  The  sector  under  study  consists  of  the  Seine 
basin,  centered  on  the  Paris  area;  the  variability  of 
PCB  concentration  in  water,  apart  form  flow  de- 
pendence, shows  that  important  lateral  discharges 
are  involved.  The  pollution  level  is  particularly 
noticeable  at  Paris  and  downstream  from  Paris  and 
the  median  concentration  in  sediments  reaches 
3800  ng/L  (ppb).  Data  on  particulate  organic 
carbon  and  various  grain  size  fractions  show  the 
PCB  to  be  preferentially  adsorbed  on  organic-rich 
sedimentary  particles.  Partition  coefficients  be- 
tween particulate  matter  and  liquid  phase  have 
been  computed  and  show  that  the  liquid  phase  has 
the  main  role  in  micropollutant  transport.  (Au- 
thor's abstract) 
W88-02341 


STUDY  BY  EPIFLUORESCENCE  OF  THE 

FATE  OF  THE  TOTAL  BACTERIAL  FLORA  IN 

A  BOTTLED  MINERAL  WATER  (ETUDE  PAR 

EPIFLUORESCENCE  DE  L'EVOLUTION  DE 

LA  MICROFLORE  TOTALE  DANS  UNE  EAU 

MINERALE  EMBOUTEILLEE), 

Institut    Pasteur    de    Lille,    Villeneuve    d'Ascq 

(France).  Service  des  Eaux. 

C.  Oger,  J.  F.  Hernandez,  J.  M.  Delattre,  A.  H. 

Delabroise,  and  S.  Krupsky. 

Water  Research  WATRAG,  Vol.  21,  No.  4,  p  469- 

474,  April  1987.  1  fig,  2  tab,  20  ref. 

Descriptors:  'Analytical  methods,  'Fate  of  pollut- 
ants, 'Bacteria,  'Bottled  water,  'Epifluorescence, 
'Mineral  water,  Cultures,  Microbiological  studies, 
Drinking  water. 

The  microflora  of  a  mineral  water  (Vittel  Grande 
Source)  has  been  studied  after  0,  1,  3,  6  and  12 
weeks  storage  in  five  kinds  of  bottles  with  the 
Grande  Source  water  itself.  The  numbers  of  total 
bacteria  were  determined  by  an  automated  epi- 
fluorescence microscopic  technique,  the  numbers 
of  INT  +  bacteria  and  the  numbers  of  colony 
forming  units  in  nutrient  agar,  incubated  at  30  C 
for  48  h.  Of  the  bacteria  isolated,  1754  strains  were 
identified  by  classical  procedures,  and  with  API  20 
NE  strips  for  the  Gram-negative  rods.  Immediately 
after  bottling,  an  unexpectedly  high  number  of 
bacteria  was  found  (approx.  100/m/),  most  of 
which  were  minute  and  gave  a  weak  green  fluores- 
cence after  acridine  staining.  Thus  a  high  sensitivi- 
ty (Norticon)  video  tube  had  to  be  used  for  enu- 
meration by  the  image  analyzing  system.  These 
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minibacteria  were  probably  dormant,  and  few  (  < 
0.01)  were  viable  on  agar.  Whatever  the  type  of 
bottle,  multiplication  started  early  and  reached 
approx.  200,000/ml  by  the  7th  day,  according  to  a 
typical  saturation  kinetics.  In  contrast  to  this,  the 
colony  forming  ability  was  achieved  later,  and  the 
transformation  velocity  depended  on  the  type  of 
sample:  it  was  rapid  in  the  PVC  or  of  laboratory 
cleaned  glass  filled  at  the  spring.  The  numbers  of 
respiring  (INT  +)  cells  were  not  recorded  at  zero 
time  (t  sub  0)  but  were  found  to  remain  constant  or 
slowly  decline  from  the  7th  day  to  the  12th  week. 
They  were  sometimes  equalled  but  never  exceeded 
by  the  numbers  of  viable  bacteria.  The  species 
composition  of  the  microflora  at  t  sub  0  could  not 
be  determined  precisely  because  of  its  scarcity. 
Afterwards,  the  viable  microflora  consisted  for  the 
most  part  (  >  80%)  of  five  species.  (Alexander- 
PTT) 
W88-02346 


PILOT  STUDY  OF  SMALL-SCALE  MONITOR- 
ING METHODS  OF  HERBICIDE  RESIDUES 
IN  SOIL  AND  WATER, 

Maine  Dept.  of  Transportation,  Bangor.  Materials 

and  Research  Div. 

M.  T.  Hsu. 

Transportation  Research  Record  TRREDM,  No. 

1075,  p  44-48,  1986.  1  fig,  5  tab,  9  ref. 

Descriptors:  *Path  of  pollutants,  'Herbicides, 
•Monitoring,  Streams,  Water  analysis,  Soil  analy- 
sis, Chromatography,  Extraction,  Sample  prepara- 
tion. 

Because  of  its  concern  for  the  environmental 
impact  of  roadside  herbicide  spraying,  the  Maine 
Department  of  Transportation  initiated  a  prelimi- 
nary study  of  small-scale  monitoring  methods  of 
herbicide  residues  in  soil  and  water.  Samples  were 
collected  at  certain  time  intervals  after  the  applica- 
tion of  herbicides  to  target  plants.  The  herbicides 
were  extracted  in  the  department's  Materials  and 
Research  Division  chemistry  lab,  and  the  amount 
of  the  extracted  herbicides  was  determined  by 
high-performance  liquid  chromatograph  (HPLC) 
in  the  Department  of  Food  Science  and  Technolo- 
gy at  the  University  of  Maine,  Orono.  The  phyto- 
toxicity  of  Banvel  720  on  brush  was  evident.  One 
week  after  application,  the  plants  started  to  show 
the  effect  of  the  herbicide,  and  by  one  month,  all 
the  foliage  showed  no  signs  of  life.  Herbicide  resi- 
due was  not  detected  in  the  water  samples  taken 
from  the  nearby  streams.  The  results  of  soil  analy- 
sis on  the  herbicide  content  were  predictably  errat- 
ic. The  reasons  for  this  could  be  attributed  to  many 
factors.  For  example,  varying  amounts  of  off-target 
spraying  occurred;  the  sampling  process  was  not 
totally  systematic;  and  there  was  a  long  period  of 
delay  in  analyzing  all  the  samples  stored  in  a 
freezer  throughout  the  period.  Viewing  the  indi- 
vidual test  site  separately,  it  is  obvious  that  the 
level  of  herbicide  suddenly  diminished  between  1 
day  and  1  week  after  application.  In  spite  of  the 
oversights  and  drawbacks  of  this  project,  it  is 
encouraging  that  the  methods  of  extraction  and 
HPLC  determination  of  the  herbicide  are  adequate 
for  future  use.  It  is  feasible  to  develop  a  low- 
budget  monitoring  program  from  local  resources, 
the  cost  of  which  could  be  included  in  ongoing 
roadside  spray  operations.  (Author's  abstract) 
W88-02358 


MODELING    THE    FLOW    OF    IMMISCIBLE 
FLUIDS  IN  SODLS, 

National  Chunghsing  Univ.,  Taichung  (Taiwan). 

Dept.  of  Soil  Science. 

For  primary   bibliographic   entry   see   Field   2G. 

W88-02360 


CHEMICAL  CHANGES  OF  ORGANIC  COM- 
POUNDS IN  CHLORINATED  WATER:  XIII. 
GAS  CHROMATOGRAPHIC-MASS  SPECTRO- 
METRIC  STUDIES  OF  THE  REACTIONS  OF 
IRGASAN  DP  300  (5-CHLORO-2-(2,4-DICH- 
LORO-PHENOXY)PHENOL)  WITH  CHLO- 
RINE IN  DILUTE  AQUEOUS  SOLUTION, 
Tokyo  Univ.  of  Science  (Japan).  Faculty  of  Phar- 
maceutical Sciences. 
S.  Onodera,  M.  Ogawa,  and  S.  Suzuki. 


Journal  of  Chromatography  JOCRAM,  Vol.  392, 
p  267-275,  April  1987.  5  fig,  1  tab,  47  ref. 

Descriptors:  'Fate  of  pollutants,  'Chemical  reac- 
tions, *Irgasan  DP  300,  'Path  of  pollutants,  •Pesti- 
cides, "Chlorination,  *Phenols,  'Degradation, 
Chlorine,  Chromatography,  Pesticides,  Dioxins. 

The  reactions  of  Irgasan  DP  300  with  chlorine  in 
water  were  investigated  by  means  of  gas  chroma- 
tography (GC)  and  GC-mass  spectrometry.  Irga- 
san DP  300  was  shown  to  produce  dichloro-  and 
trichloro-2-(2,4-dichlorophenoxy)phenols  in  chlo- 
rine-treated water,  followed  by  the  decomposition 
of  these  intermedieates  to  chlorophenols.  No  poly- 
chlorinated  dibenzo-p-dioxins  were  detected  in 
chlorine-treated  Irgasan  DP  300  solutions.  The 
production  of  some  of  these  compounds  is  depend- 
ent on  the  number  of  equivalents  of  chlorine  per 
mol  of  compound  and  on  the  reaction  pH.  (Au- 
thor's abstract) 
W88-02361 


CHARACTERIZATION  AND  DETERMINA- 
TION OF  LIPOPHILIC  HYDROCARBONS  IN 
THE  CHAO  PHRAYA,  BANG  PAKONG  AND 
THA-CHIN  RIVERS  AND  THE  UPPER  GULF 
OF  THAILAND, 

Tokyo  Univ.  of  Science  (Japan).  Faculty  of  Phar- 
maceutical Sciences. 

S.  Onodera,  W.  Chatkittikunrong,  K.  Saito,  R. 
Phongbetchara,  and  M.  Tabucanon. 
Journal  of  Chromatography  JOCRAM,  Vol.  392, 
p  295-308,  April  1987.  7  fig,  3  tab,  50  ref. 

Descriptors:  'Pollutant  identification,  'Water  pol- 
lution sources, 'Rivers,  'Thailand,  'Organic  com- 
pounds, Rainfall,  Hydrocarbons,  Chromatography. 

Carbon  tetrachloride  extracts  of  water  samples  col- 
lected from  the  Chao  Phraya,  Bang  Pakong  and 
Tha-Chin  rivers  and  the  Upper  Gulf  of  Thailand  in 
the  rainy  season  (1983)  and  dry  season  (1984)  were 
studied  in  order  to  characterize  and  determine  the 
lipophilic  hydrocarbons.  The  major  lipophilic  or- 
ganic compounds  present  were  n-alkanes  (CI  7- 
C33),  dibutyl  phthalate  and  di(2-ehtylhexyl) 
phthalate.  However,  polyaromatic  hydrocarbons 
were  hardly  detectable  level  (0. 1  microgram(ug)/L 
by  high-performance  liquid  chromatography).  The 
concentrations  of  these  lipophilic  hydrocarbons 
were  correlated  with  the  effective  rainfall  content 
of  the  river.  These  data  suggest  a  multiplicity  of 
sources  ranging  from  indigenous  biological  materi- 
als to  petroleum  activities.  (Author's  abstract) 
W88-02362 


ACIDOPHILIC  HETEROTROPHIC  BACTERIA 
ISOLATED  FROM  ACIDIC  MINE  DRAINAGE, 
SEWAGE,  AND  SOILS, 

Mimasaka     Women's     Junior     Coll.,     Okayama 

(Japan). 

N.  Kishimoto,  and  T.  Tano. 

Journal    of  General    and    Applied    Microbiology 

JGAMA9,  Vol.  33,  No.  1,  p  11-25,  January  1987.  2 

fig,  8  tab,  22  ref. 

Descriptors:  'Heterotrophic  bacteria,  'Isolation, 
'Mine  wastes,  'Acid  mine  drainage,  'Wastewater, 
•Acidic  water,  'Iron  bacteria,  Aeration,  Bacteria, 
Species  composition,  Growth. 

Obligately  acidophilic  heterotrophic  bacteria  were 
isolated  from  weakly  acidic  environments  such  as 
sewage  and  soil  as  well  as  from  acidic  mine  drain- 
age. In  the  mine  water,  the  bacterial  populations 
ranged  from  0  to  10,000  cells  per  ml  of  water  or  g 
of  mud,  moreover  a  large  number  of  bacteria 
(10,000-1,000,000  cells  per  ml)  were  isolated  from 
an  aeration  tank  in  which  ferrous  iron  in  the  mine 
water  was  being  oxidized  to  ferric  iron  by  iron 
oxidizing  bacteria.  Although  the  population  was 
small,  9  strains  of  bacteria  of  this  type  were  found 
in  106  samples  from  the  sewage  and  the  soils.  The 
bacterial  characteristics  of  the  strains  isolated  from 
acidic  mine  drainage  were  in  good  agreement  with 
the  genus  Acidiphilium.  However,  the  characteris- 
tics of  the  bacteria  from  weakly  acidic  environ- 
ments differed  from  Acidiphilium  in  the  pH 
growth  range  and  sensitivity  to  organic  substrates. 
The  isolated  bacteria  were  classified  into  3  groups 


based  on   DNA  base  composition,  cellular  fatty 
acid  composition,  pH  growth  range  and  carbon 
sources  for  growth.  (Author's  abstract) 
W88-02367 


RELATIONSHIP  BETWEEN  LEAD  CONCEN- 
TRATIONS IN  SEAWATER  AND  IN  THE 
MUSSEL  MYTILUS  EDULIS:  A  WATER- 
QUALITY  CRITERION, 

Victoria     Coll.,     Clayton     (Australia).     Rusden 

Campus. 

V.  Talbot. 

Marine  Biology  MBIOAJ,  Vol.  94,  No.  4,  p  557- 

560,  May  1987.  2  fig,  1  tab,  19  ref. 

Descriptors:  'Bioaccumulation,  'Path  of  pollut- 
ants, 'Lead,  'Mussels,  'Water  quality,  'Bioindica- 
tors,  Monitoring,  Mytilus,  Regression  analysis, 
Australia,  Food  chain. 

Regression  analysis  on  data  collected  from  Port 
Phillip  Bay  and  Western  Port,  Australia  in  1979 
shows  that  there  is  a  significant  equilibrium  rela- 
tionship between  total  recoverable  lead  in  seawater 
and  its  concentrations  in  the  mussel  Mytilus  edulis 
(P  <  0.001).  The  concentration  of  lead  in  seawater 
should  not  exceed  1.27  microgram(ug)/L  if  the 
mussel  is  not  to  reach  a  lead  concentration  of  2.5 
mg/kg  wet  weight,  a  value  frequently  used  as  a 
food  standard  for  human  consumption.  When  a 
lead  value  of  2.5  mg/kg  wet  weight  is  reached,  the 
concentration  factor  by  mussels  for  lead  from  sea- 
water is  1  969.  The  critical  value  of  1.27  ug/L 
could  be  used  as  a  marine  water-quality  criterion 
for  lead  in  waters  where  mussels  are  harvested. 
(Author's  abstract) 
W88-02370 


OPTIMIZING     NONPOINT     SOURCE     CON- 
TROLS IN  WATER  QUALITY  REGULATION, 

Florida  Univ.,  Gainesville.  Dept.  of  Food  and  Re- 
source Economics. 
For   primary   bibliographic   entry   see   Field   5G. 

W88-02378 


GENERALIZED  WATERSHED  LOADING 
FUNCTIONS  FOR  STREAM  FLOW  NUTRI- 
ENTS, 

New  York  State  Coll.  of  Agriculture  and  Life 
Sciences,  Ithaca.  Dept.  of  Agricultural  Engineer- 
ing. 

D.  A.  Haith,  and  L.  L.  Shoemaker. 
Water  Resources  Bulletin  WARBAQ,  Vol.  23,  No. 
3,  p  471-478,  June  1987.  6  fig,  6  tab,  30  ref. 

Descriptors:  'Nutrients,  'Streamflow,  'Model 
studies,  'Watersheds,  'Water  pollution  sources, 
'Path  of  pollutants,  'Point  sources,  'Nonpoint 
sources,  'Urban  runoff,  'Nitrogen,  'Phosphorus, 
Runoff,  Groundwater  discharge,  Erosion,  Sedi- 
ments, Prediction. 

Loading  functions  are  proposed  as  a  general  model 
for  estimating  monthly  nitrogen  and  phosphorus 
fluxes  in  stream  flow.  The  functions  have  a  simple 
mathematical  structure,  describe  a  wide  range  of 
rural  and  urban  nonpoint  sources,  and  couple  sur- 
face runoff  and  groundwater  discharge.  Rural 
runoff  loads  are  computed  from  daily  runoff  and 
erosion  and  monthly  sediment  yield  calculations. 
Urban  runoff  loads  are  based  on  daily  nutrient 
accumulations  rates  and  exponential  wash  off  func- 
tions. Groundwater  discharge  is  determined  by 
lumped  parameter  unsaturated  and  saturated  zone 
soil  moisture  balances.  Default  values  for  model 
chemical  parameters  were  estimated  from  litera- 
ture values.  Validation  studies  over  a  three-year 
period  for  an  850  sq  km  watershed  showed  that  the 
loading  functions  explained  at  least  90  percent  of 
the  observed  monthly  variation  in  dissolved  and 
total  nitrogen  and  phosphorus  fluxes  in  stream 
flow.  Errors  in  model  predictions  of  mean  monthly 
fluxes  were:  dissolved  phosphorus  -  4  percent;  total 
phosphorus  -  2  percent;  dissolved  nitrogen  -  18 
percent;  and  total  nitrogen  -  28  percent.  These 
results  were  obtained  without  model  calibrations. 
(Author's  abstract) 
W88-02386 
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COPPER  UPTAKE  BY  THE  WATER  HYA- 
CINTH, 

Akron  Univ.,  OH.  Dept.  of  Chemistry. 

T.  A.  Lee,  and  J.  K.  Hardy. 

Journal  of  Environmental  Science  and  Health  (A) 

JESEDU,   Vol.   22,   No.  2,  p   141-160,   February 

1987.  8  fig,  1  tab,  16ref. 

Descriptors:  *Path  of  pollutants,  'Bioaccumula- 
tion,  *Water  hyacinth,  'Copper,  Roots,  Biomass, 
Complexes,  Ions,  Diffusion,  Plants. 

Factors  affecting  Cu(  +  2)  uptake  by  the  water 
hyacinth  (Eichornia  crassipes)  were  examined. 
Two  phases  of  copper  uptake  were  observed 
throughout  the  uptake  range  (1-1000  mg/L).  An 
initial  rapid  uptake  phase  of  4  hours  followed  by  a 
slower,  near  linear  uptake  phase  extending  past  48 
hours  was  observed.  Stirring  the  solution  enhanced 
uptake,  suggesting  copper  removal  is  partially  dif- 
fusion limited.  Variations  in  pH  over  the  range  of  3 
to  10  did  not  significantly  affect  uptake.  Increasing 
the  root  mass  of  the  plant  increased  the  amount  of 
copper  taken  up.  As  solution  volume  was  increased 
more  copper  was  removed.  The  presence  of  com- 
plexing  agents  during  the  uptake  phase  reduced 
copper  uptake.  The  inability  of  complexing  agents 
to  recover  all  copper  initially  removed  by  a  plant 
suggests  a  migration  to  sites  within  the  plant.  (Au- 
thor's abstract) 
W88-02400 


COMPUTER  MODELLING  STUDY  OF  THE 
CHEMISTRY  OCCURRING  DURING  CLOUD 
FORMATION  OVER  HILLS, 

UKAEA  Atomic  Energy  Research  Establishment, 

Harwell  (England). 

For  primary  bibliographic  entry  see  Field  2K. 

W88-02402 


POTENTIAL  CONTRIBUTION  OF  SULFATE 
PRODUCTION  IN  CUMULUS  CLOUD  DROP- 
LETS TO  GROUND  LEVEL  PARTICLE 
SULFUR  CONCENTRATIONS, 

Upstate  Freshwater  Inst.,  Inc.,  Syracuse,  NY. 
A.  P.  Altshuller. 

Atmospheric  Environmental  ATENBP,  Vol.  21, 
No.  5,  p  1097-1105,  May  1987.  3  fig,  3  tab,  34  ref. 

Descriptors:  *Acid  rain,  *Path  of  pollutants,  'Sul- 
fates, 'Clouds,  'Cloud  chemistry,  'Fog,  Sulfur 
dioxide,  Particulate  matter,  Transport,  Atmos- 
phere, Sulfur. 

The  relationships  have  been  examined  between  the 
presence  or  absence  of  cumulus  clouds  and  3rd 
quarter  fine  particle  sulfur  concentrations  in  St. 
Louis.  An  association  between  the  presence  of 
cumulus  clouds  with  S02  conversions  in  droplets 
and  incrementally  higher  fine  particle  sulfur  con- 
centrations can  be  demonstrated.  However,  diurnal 
patterns  of  fine  particle  sulfur  concentrations  in  the 
presence  of  cumulus  clouds  are  not  consistent  with 
local  contributions  from  sulfate  formation  in  cumu- 
lus clouds.  Morning  fog  often  occurs  on  the  same 
days  on  which  cumulus  clouds  form  later.  Reac- 
tions of  S02  in  fog  droplets  appear  to  make  a 
contribution,  but  do  not  account  for  the  major  part 
of  the  increments  in  fine  particle  sulfur  concentra- 
tions associated  with  cumulus  clouds.  The  vari- 
ations in  fine  particle  sulfur  concentrations  ob- 
served can  be  explained  if  a  substantial  part  of  the 
sulfate  formed  in  cumulus  is  transported  upwards 
from  the  planetary  boundary  layer  into  the  lower 
free  troposphere.  Subsequent  multiday  regional 
scale  horizontal  transport  with  concurrent  gradual 
vertical  transport  of  sulfate  down  to  the  surface 
precipitation  and  deposition  of  large  quantities  of 
calcium  carbonate,  and  (6)  altered  chemistry  of 
lake  sediments  regulating  P  availability.  Mercury, 
benzene,  chlorobenzene  wastes  from  the  plant 
have  contaminated  the  sediments  and  fish  of  the 
lake.  Deleterious  effects  of  the  facility  have  includ- 
ed: the  elimination  of  fish  habitat,  exacerbation  of 
the  problem  of  limited  02  resources  of  the  hypo- 
limnion,  contamination  of  fish  flesh,  exacerbation 
of  the  problem  of  low  transparency  of  the  lake, 
and  severe  02  depletion  in  the  lower  waters  of  the 
river  system.  (Author's  abstract) 
W88-02403 


THEORETICAL  ASSESSMENT  OF  POLLUT- 
ANT DEPOSITION  TO  INDIVIDUAL  LAND 
TYPES  DURING  A  REGIONAL-SCALE  ACID 
DEPOSITION  EPISODE, 

National  Center  for  Atmospheric  Research,  Boul- 
der, CO. 

C.  J.  Walcek,  and  J.  S.  Chang. 
Atmospheric  Environmental  ATENBP,  Vol.  21, 
No.  5,  p  1107-1113,  May  1987.  8  fig,  20  ref.  EPA 
Interagency  Agreement  DW930 144-1. 

Descriptors:  'Model  studies,  'Path  of  pollutants, 
'Acid  deposition,  'Acid  rain,  Scavenging,  Rain- 
fall, Sulfates,  Pollutants,  Transport,  Nitrates. 

A  mesoscale  model  of  pollutant  transport,  transfor- 
mation and  deposition  was  used  to  perform  a  de- 
tailed analysis  of  acidic  deposition  to  the  states  of 
New  York  and  Ohio  during  a  3-day  springtime 
deposition  episode.  This  model  can  be  used  to 
assess  the  roles  of  wet  and  dry  deposition  to  indi- 
vidual land  types  in  the  removal  of  pollutants  from 
the  atmosphere.  Over  two-thirds  (67%,  Ohio; 
78%,  New  York)  of  the  acidic  deposition  during 
this  rainy  period  fell  as  wet  deposition,  primarily  in 
the  form  of  H2S04.  Dry  deposition  of  S02  ac- 
counted for  70-75%  of  the  total  dry  acidic  deposi- 
tion in  both  areas,  and  most  of  the  remaining  dry 
deposition  occurred  as  HN03.  Over  both  deposi- 
tion areas,  particulate  sulfate  deposition  accounted 
for  <  1  %  of  the  total  acid  deposition.  Due  to  the 
highly  surface-specific  nature  of  the  dry  deposition 
process,  individual  land  types  displayed  unique 
patterns  of  pollutant  uptake.  Water  surfaces  ab- 
sorbed primarily  S02,  while  rougher  forested  areas 
absorbed  a  larger  proportion  of  HN03  vapor. 
Urban  areas,  with  their  associated  material  sur- 
faces, were  found  to  absorb  significantly  less  acid 
in  the  dry  form,  and  exists  regarding  the  treatment 
of  rainfall-wetted  surfaces.  These  model  results 
suggest  that  dry  pollutant  fluxes  to  individual  sur- 
face types  will  show  significant  variability  from 
any  'averaged'  flux  estimates  over  larger  areas 
encompassing  numerous  land  types.  (Author's  ab- 
stract) 
W88-02404 


OXIDATION  OF  S02  IN  RAINWATER  AND 
ITS  ROLE  IN  ACID  RAIN  CHEMISTRY, 

Leeds  Univ.  (England).  Dept.  of  Fuel  and  Energy. 
A.  G.  Clarke,  and  M.  Radojevic. 
Atmospheric  Environmental  ATENBP,  Vol.  21, 
No.  5,  p  1115-1123,  May  1987.  5  fig,  4  tab,  38  ref. 

Descriptors:  'Sulfur  dioxide,  'Oxidation,  'Atmos- 
pheric chemistry,  'Water  chemistry,  'Acid  rain, 
Rainfall,  Metals,  Ions,  Iron,  Manganese. 

A  limited  survey  of  rainwater  composition  cover- 
ing 80  precipitation  events  was  carried  out  to  es- 
tablish the  levels  of  soluble  metal  ions  which  may 
influence  the  oxidation  rate  of  S02  in  the  aqueous 
phase.  For  40  of  the  samples  sodium  sulfite  was 
added  at  low  concentrations  and  the  rate  of  oxida- 
tion of  S(IV)  to  S(V)  established.  The  first  order 
rate  constant  K  sub  S(IV)  was  found  to  vary  over 
three  orders  of  magnitude,  from  100,000  to  100/s. 
pH  and  iron  concentrations  were  found  to  be  the 
most  important  factors  affecting  the  rate.  There 
was  poor  correlation  between  the  rate  of  oxidation 
and  the  manganese,  copper  and  zinc  concentra- 
tions. The  absolute  values  of  the  rate  constants  are 
lower  than  those  used  in  recent  modelling  studies 
of  atmospheric  droplets  and  the  importance  of  iron 
relative  to  manganese  also  differs  from  earlier  stud- 
ies. (Author's  abstract) 
W88-02405 


WET  DEPOSITION  OF  SULFATE  AND  ITS  RE- 
LATIONSHIP TO  SULPHUR  DIOXIDE  EMIS- 
SIONS, 

Central  Electricity  Generating  Board,  Leather- 
head  (England).  Central  Electricity  Research 
Labs. 

P.  A.  Clark,  B.  E.  A.  Fisher,  and  R.  A.  Scriven. 
Atmospheric  Environmental  ATENBP,  Vol.  21, 
No.  5,  p  1125-1131,  May  1987.  5  fig,  2  tab,  10  ref. 

Descriptors:  'Model  studies,  'Sulfates,  'Sulfur  di- 
oxide, 'Path  of  pollutants,  'Acid  rain,  'Acid  depo- 
sition, Rainfall,  Oxidation,  Scavenging. 


The  factors  that  need  to  be  considered  when  com- 
paring rainfall  data  with  emission  data  are  summa- 
rized, and  it  is  indicated  that  trend  analysis  cannot 
be  done  properly  without  the  use  of  a  transport 
model.  An  optimization  procedure  is  then  used  to 
fit  the  Fisher  statistical  model  to  European  sulfur 
in  rain  data.  This  indicates  moderately  efficient  to 
efficient  wet  removal  of  sulfate  on  average  across 
Europe  which  is  consistent  with  limited  aqueous 
oxidation  close  to  major  source  areas  and  a  more 
linear  behavior  at  greater  distances.  At  such  dis- 
tances, particularly  in  remote  high  rainfall  areas, 
the  results  demonstrate  the  importance  of  'back- 
ground' sulfate.  The  results  are  all  consistent  with 
the  latest  U.K.  rainfall  data.  (Author's  abstract) 
W88-02406 


SEQUENTIAL  SAMPLING  OF  SNOW  IN  A 
RURAL  AREA.  EXPERIMENTATION  AND 
IDENTIFICATION  OF  THE  ACIDIFYING 
AGENTS, 

Paris-7  Univ.  (France).  Lab.  de  Physico-Chimie  de 

PAtmosphere. 

J.  L.  Colin,  J.  L.  Jaffrezo,  J.  Pinart,  and  S. 

Roulette-Cadene. 

Atmospheric  Environmental  ATENBP,  Vol.  21, 

No.  5,  p  1147-1157,  May  1987.  11  fig,  4  tab,  28  ref. 

Descriptors:  'Acid  rain,  'Acid  snow,  'Water  pol- 
lution sources,  'Snow,  'Acid  deposition,  'Salts, 
Inorganic  acids,  Acidification,  Precipitation. 

Analysis  of  soluble  and  insoluble  fractions  of  sam- 
ples taken  sequentially  during  a  wet  deposition 
event  has  been  used  to  follow  the  concentrations  of 
the  most  important  salts  during  the  event  and  to 
determine  their  origin  (marine,  terrigenous  or  an- 
thropogenic). By  means  of  this  sampling  method  it 
is  possible  to  identify  the  inorganic  acids  present 
and  to  calculate  their  individual  contributions  to 
the  acidification  of  the  precipitation.  (Author's  ab- 
stract) 
W88-02409 


UNAVAILABILITY  OF  POLYNUCLEAR  ARO- 
MATIC HYDROCARBONS  FROM  COAL  PAR- 
TICLES TO  THE  EASTERN  OYSTER, 

Virginia  Inst,  of  Marine  Science,  Gloucester  Point. 
M.  E.  Bender,  M.  H.  Roberts,  and  P.  O.  deFur. 
Environmental  Pollution,  Vol.  44,  No.  4,  p  243- 
260,  1987.  3  fig,  5  tab,  22  ref. 

Descriptors:  'Bioaccumulation,  'Path  of  pollut- 
ants, 'Water  pollution  effects,  'Oysters,  'Polycy- 
clic  aromatic  compounds,  'Coal  dust,  Leachates, 
Growth,  Estuaries,  Population  exposure. 

The  accumulation  by  oysters  of  polycyclic  aromat- 
ic hydrocarbons  (PAH)  from  coal  dust  entering 
the  estuarine  environment  has  been  postulated  in 
the  vicinity  of  coal  transfer  operations.  Oysters 
Crassostrea  virginica  were  exposed  to  coal  dust 
plus  1 5  days  leachate  at  concentrations  of  10  mg/L 
and  1  mg/L  coal  dust  for  28  days  in  a  flow- 
through  test  system.  Potential  effects  of  the  expo- 
sures were  measured  by  comparing  the  uptake  of 
PAH  and  the  growth  of  the  exposed  animals  an 
increase  in  PAH  body  burden  over  control  animals 
provided  the  guts  were  first  purged  of  particulates. 
Even  at  the  high  test  concentrations  (10  mg/L),  no 
effect  of  the  exposure  on  shell  growth  was  ob- 
served. (Author's  abstract) 
W88-02421 


MULTIVARIATE  STOCHASTIC  MODELLING 
OF  GRASS  FLUORIDE  AND  AIRBORNE 
FLUORIDES, 

Newcastle    upon    Tyne    Polytechnic    (England). 

School  of  Mathematics  and  Statistics. 

C.  Craggs,  and  A.  W.  Davison. 

Environmental  Pollution,  Vol.  44,  No.  4,  p  279- 

296,  1987.  1  fig,  9  tab,  17  ref. 

Descriptors:  'Model  studies,  'Fluorides,  'Path  of 
pollutants,  'Air  pollution,  'Grasses,  Rainfall,  Scav- 
enging, Atmosphere,  Weather,  Winds. 

Stochastic  modelling  was  used  to  investigate  the 
influence  of  airborne  fluorides  (in  the  case  of  grass 
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fluoride)  and  meteorological  factors  on  both  grass 
and  airborne  fluoride  levels,  taking  into  consider- 
ation lagged  dependence.  Using  rigorous  grass 
sampling  methods,  there  were  indications  of  a  neg- 
ative relationship  between  volume  of  rainfall  and 
grass  fluoride  concentrations,  but  no  apparent  rela- 
tionship between  the  time  which  the  leaf  was  visi- 
bly wet  and  grass  fluoride  levels.  No  evidence  was 
found  that  rainfall  washed  airborne  fluoride  from 
the  atmosphere  or  that  wind  variables  influenced 
grass  fluoride.  For  one  particular  experimental  site, 
a  multivariate  stochastic  model,  which  accounts 
for  81%  of  the  total  variation  of  the  grass  fluoride 
series,  is  developed.  (Author's  abstract) 
W88-02422 


DIGITAL  SIMULATION  MODEL  FOR  BRINE 
CONING  IN  UNCONFINED  ANISOTROPIC 
AQUIFERS, 

Centre   for   Water   Resources   Development   and 

Management,  Calicut  (India). 

For  primary  bibliographic  entry  see  Field  2F. 

W88-02441 


BIOGENIC  HYDROGEN  SULFIDE  EMIS- 
SIONS FROM  SELECTED  FLORIDA  WET- 
LANDS, 

Virginia  Univ.,  Charlottesville.  Dept.  of  Environ- 
mental Sciences. 

M.  S.  Castro,  and  F.  E.  Dierberg. 
Water,  Air,  and  Soil  Pollution  WAPLAC,  Vol.  33, 
No.  1/2,  p  1-13,  March  1987.  1  fig,  6  tab,  24  ref. 

Descriptors:  'Biogenic  emissions,  'Hydrogen  sul- 
fide, 'Wetlands,  'Estuaries,  'Acid  rain,  'Water 
pollution  sources,  'Limnology,  Sulfur,  Florida. 

Biogenic  H2S  emissions  from  Florida  wetland  sur- 
faces enclosed  by  transparent  polycarbonate  cylin- 
ders were  collected  on  silver  nitrate  impregnated 
filters  and  analyzed  fluorometrically.  The  areal 
emission  rates  ranged  from  0.024  to  0.272  g  S/sq 
m/y  for  a  mangrove  and  from  0.001  to  0.1 10  g  S/ 
sq  m/y  for  two  freshwater  wetlands  (cypress 
swamp  and  riverine  marsh)  and  a  saltwater  marsh. 
The  total  quantity  of  biogenic  S  emitted  from  these 
wetlands  was  estimated  to  range  from  1.8  times  10 
to  the  9th  power  to  3.0_times  10  to  the  9th  power 
g/yr.  While  biogenic  emissions  from  wetlands  may 
be  a  factor  in  local  patterns  of  acid  deposition,  they 
are  probably  insignificant  contributors  to  Florida's 
atmospheric  S  burden  and  acidity  of  precipitation 
compared  to  anthropogenic  S  sources.  (Author's 
abstract) 
W88-02463 


MERCURY  IN  SODLS,  SEDIMENTS,  AND 
CLAMS  FROM  A  NORTH  CAROLINA  PEAT- 
LAND, 

Duke  Univ.,  Durham,  NC.  School  of  Forestry  and 

Environmental  Studies. 

R.  T.  Di  Giulio,  and  E.  A.  Ryan. 

Water,  Air,  and  Soil  Pollution  WAPLAC,  Vol.  33, 

No.  1/2,  p  205-219,  March  1987.  1  fig,  7  tab,  45  ref. 

Descriptors:  'Path  of  pollutants,  'Mercury,  'Sedi- 
ments, 'Clams,  'Water  pollution  sources;,  'Wet- 
lands, 'Land  reclamation,  'Bioaccumulation, 
•Peatlands,  Drainage,  Canals,  Extraction,  Ions, 
Tissue  analysis. 

Mercury  concentrations  were  measured  in  samples 
of  peat  soils,  sediments  and  clams  (Rangia  cuneata) 
from  a  peatland  region  of  the  Albemarle-Pamlico 
Peninsula  of  North  Carolina.  Total  Hg  concentra- 
tions in  peat  cores  ranged  from  40  to  193  ng/g 
(dw);  no  depth-related  trends  were  noted.  Mercury 
concentrations  in  surface  sediments  from  canals 
draining  the  peatlands  and  from  the  Pungo  River 
that  receives  this  drainage  ranged  from  8  to  20  ng/ 
g  (dw).  Selective  extractions  of  these  peat  and 
sediment  samples  revealed  that  the  bulk  of  the  Hg 
was  associated  with  organic  matter-associated  frac- 
tions (particularly  humic/fulvic  acid  bound  and 
organic-sulfide  bound  fractions).  No  Hg  was  de- 
tected in  the  relatively  mobile  and  bioavailable 
water-soluble  or  ion-exchangeable  fractions.  Total 
Hg  concentrations  in  the  soft  tissues  of  clams  from 
the  Pungo  River  ranged  from  25  to  32  ng/g  (ww). 
No  concentrations  of  methyl  Hg  above  the  detec- 


tion limit  of  a  25  ng/g  were  measured  in  soils, 
sediments,  or  clams.  These  data  indicate  that  Hg 
concentrations  in  this  region  are  at  the  low  end  of 
the  distribution  of  levels  reported  for  uncontamin- 
ated  systems  and  that  mining  of  these  peatlands  is 
unlikely  to  significantly  elevate  Hg  concentrations 
in  the  receiving  estuarine  system.  (Author's  ab- 
stract) 
W88-02470 


REMOVAL  OF  METAL  IONS  FROM  AQUE- 
OUS SOLUTIONS  BY  PENICILLIUM  BIO- 
MASS:  KINETIC  AND  UPTAKE  PARAM- 
ETERS, 

Tel-Aviv  Univ.  (Israel).  Dept.  of  Botany. 

M.  Galun,  E.  Galun,  B.  Z.  Siegel,  P.  Keller,  and  H. 

Lehr. 

Water,  Air,  and  Soil  Pollution  WAPLAC,  Vol.  33, 

No.  3/4,  p  359-371,  April  1987.  3  fig,  5  tab,  34  ref. 

Descriptors:  'Path  of  pollutants,  'Bioaccumula- 
tion, 'Heavy  metals,  'Water  pollution  treatment, 
•Water  treatment,  'Biomass,  'Penicilium,  Kinetics, 
Ions,  Metals,  Cations. 

The  uptake  and  binding  of  Ni,  Zn,  Cd,  and  Pb  by 
the  mycelium  of  Penicillium  digitatum  are  highly 
pH-sensitive,  being  severely  inhibited  below  pH  3. 
In  the  case  of  Ni,  Zn,  and  Cd,  H(  +  )  inhibits 
competitively.  The  Cu-ion,  like  U02(2  +  )  studied 
previously,  is  nearly  pH-insensitive.  All  of  these 
cations  except  Pb  are  taken  up  to  a  greater  extent 
by  mycelial  preparations  preheated  at  100  C  for  5 
min.  Other  activators  include  alkali  and  dimethyl 
sulfoxide  (DMSO)  pretreatment,  but  formaldehyde 
inhibits,  combining  current  and  previous  data,  the 
ion-selective  character  of  uptake  is  reflected,  on  a 
molar  basis  by  the  rank  order  Fe(3+),  Ni(2  +  ), 
Zn(2  +  )  >  Cu(2  +  )  >  Pb(2  +  )  U02(2  +  )  >> 
Mo04(2-).  P.  digitatum  appears  to  act  like  a  mix- 
ture of  neutral  and  acidic  glycans  with  no  real 
evidence  for  cationic  amino-functional  sites.  In  ad- 
dition to  the  technological  applications  in  water 
treatment,  fungal  biosorption  may  be  of  natural 
geochemical  importance  in  the  concentration  of 
metals  and  formation  of  minerals.  (Author's  ab- 
stract) 
W88-02472 


EFFECT  OF  CULTIVATION  ON  SEDIMENT 
COMPOSITION  AND  DEPOSITION  IN  PRAI- 
RIE POTHOLE  WETLANDS, 

National  Fisheries  Contaminant  Research  Center, 

Yankton,  SD.  Field  Research  Station. 

For  primary  bibliographic  entry  see  Field  2J. 

W88-02477 


ASSESSMENT  OF  THE  INTERACTIONS  OF 
METALS  AND  NITRILOTRIACETIC  ACID  IN 
SOIL/SLUDGE  MIXTURES, 

Imperial  Coll.  of  Science  and  Technology,  London 

(England).  Dept.  of  Civil  Engineering. 

For  primary  bibliographic  entry  see  Field  5E. 

W88-02478 


BEHAVIOR  OF  HYDROPHOBIC,  ORGANIC 
MICROPOLLUTANTS  IN  DIFFERENT  KARST 
WATER  SYSTEMS:  I.  TRANSPORT  OF  MI- 
CROPOLLUTANTS AND  CONTAMINANT 
BALANCES  DURING  THE  MELTING  OF 
SNOW, 

Bayreuth  Univ.  (Germany,  F.R.).  Lehrstuhl  fuer 
Hydrologie. 

N.  Simmleit,  and  R.  Herrmann. 
Water,  Air,  and  Soil  Pollution  WAPLAC,  Vol.  34, 
No.   1,  p  79-95,  May   1987.  5  fig,  2  tab,  59  ref. 

Descriptors:  'Karst  hydrology,  'Path  of  pollut- 
ants, 'Catchment  areas,  'Organic  compounds, 
'Snowmelt,  'Hydrographs,  Transport,  Ground- 
water, Karst,  Snow  cover,  Sinks. 

During  and  after  the  melting  snow,  Karst  ground- 
water of  an  agriculturally  used  and  a  wooded 
catchment  area  situated  on  a  Dolomite  plateau  in 
Upper  Franconia  (F.R.G.)  were  investigated.  Sev- 
enteen hydrochemical  and  hydraulic  parameters 
were  analyzed  in  the  Karst  water  of  two  different 
springs  in  the  course  of  the  snow  melting.  Hydro- 
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graph  analysis  and  the  temporal  variation  of  chlo- 
ride concentrations  were  used  to  distinguish  differ- 
ent types  of  Karst  waters  reaching  the  spring. 
Polycyclic  aromatic  hydrocarbons 

(benzo(a)pyrene,  fluoranthene, 

benzo(ghi)perylene)  and  chlorinated  pesticides 
(alpha-BHC,  lindane)  are  transported  in  Karst 
waters  adsorbed  on  suspended  solids,  dissolved  in 
water  and  adsorbed  on  dissolved  humic  material. 
Most  of  the  organic  contaminants  reach  the 
groundwater  level  with  conduit  and  trickle  water. 
However,  BHC-molecules  also  arrive  at  the  spring 
with  seepage  water  three  weeks  after  the 
meltwater  input.  Using  Karst  springs  as  natural 
lysimeters  for  their  catchment  areas,  pollutant 
input-output  balances  were  calculated  for  PAHs 
and  BHCs  revealing  that  87.5  to  99.7%  of  the 
atmospheric  micropollutants  released  from  the 
snow  cover  are  retained  in  the  Karst  system.  Po- 
tential pollutant  sinks  are  proposed  and  discussed. 
(See  also  W88-02481)  (Author's  abstract) 
W88-02480 


BEHAVIOR  OF  HYDROPHOBIC,  ORGANIC 
MICROPOLLUTANTS  IN  DIFFERENT  KARST 
WATER  SYSTEMS:  II.  FILTRATION  CAPAC- 
ITY OF  KARST  SYSTEMS  AND  POLLUTANT 
SINKS, 

Bayreuth  Univ.  (Germany,  F.R.).  Lehrstuhl  fuer 
Hydrologie. 

N.  Simmleit,  and  R.  Herrmann. 
Water,  Air,  and  Soil  Pollution  WAPLAC,  Vol.  34, 
No.   1,  p  97-109,  May  1987.  3  fig,  5  tab,  40  ref. 

Descriptors:  'Karst  hydrology,  'Path  of  pollut- 
ants, 'Catchment  areas,  'Organic  compounds, 
Transport,  Groundwater,  Karst,  Precipitation, 
Water  analysis,  Sinks. 

In  weekly  intervals  water  samples  of  bulk  precipi- 
tation and  different  Karst  waters  from  the  vadose 
and  phreatic  zone  of  two  hydrogeologically  and 
hydrochemically  different  Karst  catchment  areas 
in  Upper  Franconia  (F.R.G.)  were  taken.  Water 
samples  and  additional  soil,  residual  loam  and 
sinter  samples  were  analyzed  for  benzo(a)pyrene, 
fluoranthene,  benzo(ghi)perylene  by  HPTLC  and 
alpha-BHC,  lindane  by  GC.  Furthermore,  partition 
coefficients  of  these  micropollutants  between  car- 
bonate water  and  top  soil  material,  residual  loam 
and  dolomite  were  determined.  The  calculation  of 
effective  equilibrium  coefficients  between  soil 
water  and  soil  of  ambient  Rendolls  revealed  that 
the  thin  soil  layer  of  Karst  terrains  acts  as  major 
pollutants  sink.  Furthermore,  co-precipitation  of 
pollutants  can  occur  during  the  precipitation  of 
dissolved  humic  material.  However,  due  to  rapid 
percolation  of  soil  and  Karst  waters  0.3  to  3.3%  of 
the  deposited  contaminants  can  reach  the  ground- 
water. (See  also  W88-02480)  (Author's  abstract) 
W88-02481 


ORGANOCHLORINE  PESTICIDE  CONTENTS 
OF  TRIBUTARIES  INTO  BLANCA  BAY,  AR- 
GENTINA, 

Instituto    Argentino    de    Oceanografia,     Buenos 
Aires.  Lab.  de  Quimica  Marina. 
H.  V.  Zubillaga,  J.  L.  Sericano,  and  A.  E.  Pucci. 
Water,  Air,  and  Soil  Pollution  WAPLAC,  Vol.  32, 
No.  1/2,  p  43-53,  January  1987.  4  fig,  2  tab,  17  ref. 

Descriptors:  'Path  of  pollutants,  'Estuaries, 
'Blanca  Bay,  'Organochlorine  compounds,  'Pesti- 
cides, Water  analysis,  Organic  compounds,  Argen- 
tina, Streams. 

Thirteen  replicate  water  samples  from  streams 
emptying  into  Blanca  Bay,  Argentina,  were  taken 
to  study  the  environmental  quality  of  the  surface 
waters.  Of  eleven  chlorinated  pesticides,  five  were 
detected  in  all  the  sampling  places  as  both  dis- 
solved and  adsorbed  species:  alpha-HCH,  gamma- 
HCH  (lindane),  heptachlor,  delta-HCH,  and  aldrin. 
The  concentrations  were  in  the  following  ranges: 
alpha-HCH  =  3  to  68  ng/L  and  9  to  239  ng/g, 
lindane  =  2  to  42  mg/L  and  10  to  542  ng/g, 
heptachlor  =  5  to  32  ng/L  and  9  to  390  ng/g, 
delta-HCH  =  1  to  10  ng/L  and  n.d.  to  87  ng/g, 
and  aldrin  =  1  to  7  ng/L  and  n.d.  to  33  ng/g  for 
filtered  water  and  suspended  matter  samples,  re- 
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spectively.  Heptachlor  epoxide,  dieldrin,  o- 
p'DDD,  and  p-p'DDT  were  present  in  solution  at 
only  one  sampling  site  whereas  p-p'DDD  and  o- 
p'DDT  were  not  detected.  The  analyses  revealed  a 
non-uniform  distribution  of  these  compounds  over 
the  studied  area.  The  higher  concentrations  of 
organochlorines  were  detected  downstream  from 
urban  areas.  (Author's  abstract) 
W88-02483 


ACIDIFICATION  OF  NOVA  SCOTIA  LAKES: 
ni  ATMOSPHERIC  DEPOSITION  OF  S04 
AND  N03  AND  EFFECTS  ON  URBAN  AND 
RURAL  LAKES, 

Nova  Scotia  Dept.  of  the  Environment,  Halifax. 
J.  K.  Underwood,  J.  G.  Ogden,  J.  J.  Kerekes,  and 
H.  H.  Vaughn. 

Water,  Air,  and  Soil  Pollution  WAPLAC,  Vol.  32, 
No.   1/2,  p  77-88,  January   1987.   5  tab,  42  ref. 

Descriptors:  'Water  pollution  sources,  'Lakes, 
'Limnology,  'Acid  rain,  'Acid  deposition,  'Sul- 
fates, 'Nitrates,  Urban  areas,  Rural  areas,  Water 
chemistry,  Rainfall. 

Although  water  chemistry  of  precipitation  and 
lakes  in  Nova  Scotia  is  dominated  by  CI  from  sea 
salt,  correction  for  marine  influence  reveals  that 
the  dominant  anion  in  acidified  lakes  is  S04.  At- 
mospheric deposition  of  non-marine  S04(S04*) 
and  N03-N  for  the  period  1977-1980  at  4  stations 
in  southwest  Nova  Scotia  averaged  47  meq  S04*/ 
sq  m/y  and  21  meq  N03-N/sq  m/y  compared  with 
38  and  13  meq,  respectively,  for  the  average  of  3 
stations  in  the  northeastern  third  of  the  province. 
Precipitation  pH  increased  from  4.5  to  4.8  along 
the  same  axis.  Almost  50%  of  the  S04  deposition 
occurred  when  storms  came  from  the  southwest, 
indicating  low  pressure  tracks  which  pass  south  of 
major  Canadian  sources  of  S.  S04*  deposition  in 
metropolitan  Halifax  (1982  bulk  data)  was  87  meq/ 
sq  m/y,  due  to  local  emissions  of  ca.28300  ton  S  in 
the  area,  as  well  as  LRTAP.  Concurrent  deposi- 
tion of  N03-N  was  15  meq/sq  m/y  (2.1  kg/ha/y). 
Loadings  from  S04  deposition  in  the  Halifax  area 
amount  to  42  kg/ha/y  and  clearly  exceed  the 
federal  guideline  of  20  kg/ha/y.  Water  chemistry 
of  southwest,  northeast,  and  Halifax  area  lakes 
show  the  same  general  S04*  trends  as  observed 
for  atmospheric  deposition.  In  addition  a  positive 
relationship  between  S04*  concentrations  in  the 
urban  lakes  and  proximity  to  the  center  of  the 
urban  area  is  found.  (Author's  abstract) 
W88-02484 


INCIDENCE  OF  ANTIBIOTIC  RESISTANT 
BACTERIA  IN  DRINKING  WATER  IN  CAIRO, 

National  Research  Centre,  Cairo  (Egypt).  Water 

Pollution  Control  Lab. 

H.  T.  El-Zanflay,  E.-S.  A.-A.  Kassim,  and  S.  M. 

Badr-Eldin. 

Water,  Air,  and  Soil  Pollution  WAPLAC,  Vol.  32, 

No.  1/2,  p  123-128,  January  1987.  3  tab,  17  ref. 

Descriptors:  'Bacteria,  'Drinking  water,  'Antibi- 
otic resistance,  Taxonomy,  Species  diversity,  Pol- 
lutant identification,  Cairo,  Chlorination,  Disinfec- 
tion, Water  treatment,  Public  health. 

The  presence  of  antibiotic  resistant  bacteria  was 
found  among  standard  plate  count  (SPC)  popula- 
tions of  chlorinated  drinking  water  from  two  dis- 
tricts in  Cairo.  SPC  values  obtained  were  low, 
ranging  between  20  and  3800/mL.  Most  strains 
appeared  to  be  ampicillin  resistant  (89.7%).  Those 
were  followed  by  sulfaguanidine  (78.1%)  and 
streptomycin  (56.9%).  The  majority  of  the  tested 
strains  were  resistant  to  two  or  more  antibiotics 
(multiple  antibiotic  resistant,  MAR)  which  repre- 
sent 62.4  to  98%  of  the  total  isolates  of  the  mean 
obtained  in  a  month.  Identification  of  363  MAR 
strains  revealed  that  gram-positive  rods  were  dom- 
inant in  chlorinated  drinking  water.  Gram-negative 
fermentative-rods,  gram-positive  cocci  and  gram- 
negative  nonfermentative  rods  represent  the 
second,  third  and  fourth  group  of  the  identified 
MAR  phenotypes.  The  impact  of  the  antibiotic 
resistant  bacteria  in  drinking  water  as  a  health 
hazard  is  discussed.  (Author's  abstract) 
W88-02486 


SEDIMENT  TRACE  METAL  CONTAMINA- 
TION IN  THE  IVORY  COAST,  WEST  AFRICA, 

Florida  Inst,  of  Tech.,  Melbourne.  Dept.  of  Ocean- 
ography and  Ocean  Engineering. 
I.  Kouadio,  and  J.  H.  Trefry. 
Water,  Air,  and  Soil  Pollution  WAPLAC,  Vol.  32, 
No.  1/2,  p  145-154,  January  1987.  2  fig,  4  tab,  23 
ref.  NSF  Grant  INT-831 1516. 

Descriptors:  'Water  pollution  sources,  'Sediments, 
'Trace  metals,  'Heavy  metals,  Ivory  Coast,  Mer- 
cury, Lead,  Zinc,  Wastewater. 

To  help  expand  global  perspective  on  trace  metal 
contamination,  concentrations  of  Cu,  Fe,  Hg,  Mn, 
Ni,  Pb,  and  Zn  were  determined  for  sediments 
from  the  Ebrie  Lagoon  in  the  Ivory  Coast,  a 
developing  West  African  nation.  Excess  loading  of 
several  metals,  especially  Hg,  Pb,  and  Zn  was 
found  at  several  sites.  The  maximum  concentration 
of  Hg  measured  in  sediments  from  the  Ebrie 
Lagoon  (2250  ng/g)  is  about  30  times  greater  than 
natural  levels.  Similarly,  Pb  and  Zn  concentrations 
for  the  Ivorian  lagoonal  sediments  are  as  high  as 
250  and  560  microgram/g,  respectively,  showing 
sizeable  anthropogenic  inputs.  Trace  metal  sources 
to  the  Ebrie  Lagoon  include  untreated  sewage  and 
industrial  wastes.  (Author's  abstract) 
W88-02487 


HISTORY  OF  AIRBORNE  POLYCYCLIC  ARO- 
MATIC HYDROCARBONS  (PAH)  AND  PERY- 
LENE  AS  RECORDED  IN  DATED  LAKE  SEDI- 
MENTS, 

Valtion  Teknillinen  Tutkimuskeskus,  Espoo  (Fin- 
land). Elintarvikelaboratorio. 
K.  Wickstrom,  and  K.  Tolonen. 
Water,  Air,  and  Soil  Pollution  WAPLAC,  Vol.  32, 
No.  1/2,  p  155-175,  January  1987.  5  fig,  4  tab,  35 
ref. 

Descriptors:  'Water  pollution  sources,  'Lakes, 
'Limnology,  'Polycyclic  aromatic  hydrocarbons, 
'Sediment  cores,  Catchment  areas,  Finland,  Sedi- 
ments, Perylene. 

Polycyclic  aromatic  hydrocarbons  (PAH)  were 
analysed  in  sediment  cores  from  five  small  forest 
lakes  in  Finland.  The  catchments  of  the  lakes  were 
undisturbed  (2  lakes)  or  only  very  slightly  dis- 
turbed by  human  activity  (3  lakes).  None  of  the 
lakes  had  runoff  delivery  of  PAH  from  their 
shores.  Lead-210  dating  of  four  lakes  enabled  the 
calculation  of  individual  PAH  fluxes  over  the  past 
100  to  150  yr.  The  sedimentary  distribution  of 
abiotic  PAH  in  these  lakes  appears  to  be  indicative 
of  the  development  of  combustion-generated 
energy  production  in  Finland  and  adjacent  coun- 
tries. This  development  is  reflected  in  an  overall 
increase  in  sedimentary  PAH  since  about  1850. 
After  World  War  II  the  rate  of  accumulation  of 
PAH  continues  to  increase.  The  large  variation 
between  the  PAH  fluxes  of  different  lakes  indicates 
different  trapping  efficiencies  and/or  preservation 
of  the  PAH  compounds  due  to  limnological  differ- 
ences between  the  lakes.  (Author's  abstract) 
W88-02488 


MODIFICATIONS  IN  PHOSPHORUS  LOAD- 
ING TO  ONONDAGA  LAKE,  U.S.A.,  ASSOCI- 
ATED WITH  ALKALI  MANUFACTURING, 

Upstate  Freshwater  Inst.,  Inc.,  Syracuse,  NY. 
S.  W.  Effler,  and  E.  M.  Owens. 
Water,  Air,  and  Soil  Pollution  WAPLAC,  Vol.  32, 
No.   1/2,  p   177-182,  January  1987.  5  fig,   19  ref. 

Descriptors:  'Water  pollution  sources,  'Lakes, 
•Limnology,  'Phosphorus,  'Industrial  wastewater, 
Ions,  Pollution  load,  Onondaga  lake,  Seasonal  vari- 
ation. 

The  effects  of  an  alkali  production  facility  on  P 
loading  to  the  epilimnion  of  Onondaga  Lake  are 
documented  for  the  spring  to  fall  interval  of  1980 
and  1981.  The  effects  include  additional  load  to  the 
epilimnion  from  the  hypolimnion  and  the  outlet, 
and  reduced  loads  from  dense,  ion-enriched  in- 
flows. Despite  the  compensating  effects,  the  load 
received  by  the  epilimnion  from  spring  through 
fall  is  greater  than  previously  estimated  as  a  result 
of  the  manufacturing  operations.  (Author's  ab- 
stract) 


W88-02489 


RESIDUES  OF  2,3,7,8-TETRACHLORODJ- 
BENZO-P-DIOXIN  IN  THE  SPRING  RIVER, 
MISSOURI, 

Missouri  Cooperative  Fishery  Research  Unit,  Co- 
lumbia. 

R.  L.  Crunkilton,  L.  M.  Smith,  J.  D.  Petty,  and  R. 
D.  Kleopfer. 

Water,  Air,  and  Soil  Pollution  WAPLAC,  Vol.  32, 
No.  1/2,  p  219-231,  January  1987.  3  fig,  1  tab,  43 
ref. 

Descriptors:  'Path  of  pollutants,  'Dioxins,  'Popu- 
lation exposure,  Tissue  analysis,  Food  chains,  Pop- 
ulation exposure,  Fate  of  pollutants,  Fish,  Mol- 
lusks,  Bioaccumulation. 

Contamination  of  the  Spring  River  in  southwest 
Missouri  by  2,3,7,8-tetrachlorodibenzo-p-dioxin 
(TCDD)  is  believed  to  result  from  several  well- 
defined  point  source  waste  disposal  sites.  Analyses 
of  3 1  fish  samples  and  samples  of  crayfish,  mussels, 
other  aquatic  invertebrates,  and  sediments  collect- 
ed in  1981-1983  demonstrated  a  rapid  decline  in 
TCDD  levels  in  biota  both  upstream  and  down- 
stream of  the  area  of  contamination  and  are  be- 
lieved to  indicate  a  continuing,  long  term  input  of 
TCDD  into  the  river.  Mean  concentrations  of 
TCDD  0.5  km  dounstream  from  the  area  of  con- 
tamination were  38  parts  per  trillion  (pptr)  in 
whole  fish  and  20  pptr  in  fish  fillet;  mean  concen- 
trations beyond  14  km  downstream  were  below  4 
pptr  in  both  whole  fish  and  fillets.  Caged  mussels 
(65  day  exposure)  did  not  accumulate  TCDD  (de- 
tection limit,  10  pptr).  High  fish  consumption  by 
local  sportsmen  may  indicate  maximum  permissible 
concentrations  of  less  than  5  pptr.  in  fish  fillets. 
(Author's  abstract) 
W88-02491 


BIOAVAILABILITY  OF  SEDIMENT-SORBED 
ORGANIC  CHEMICALS:  A  REVIEW, 

Lawrence  Livermore  National  Lab.,  GA.  Environ- 
mental Sciences  Div. 

J.  P.  Knezovich,  F.  L.  Harrison,  and  R.  G. 
Wilhelm. 

Water,  Air,  and  Soil  Pollution  WAPLAC,  Vol.  32, 
No.  1/2,  p  233-245,  January  1987.  101  ref.  EPA 
Interagency  Agreement  (EPA-79-D-X0856)  and 
DOE  Contract  W-7405-Eng-48. 

Descriptors:  'Reviews,  'Path  of  pollutants, 
•Water  pollution  effects,  'Organic  compounds, 
•Bioavailability,  'Sediments,  'Adsorption,  Food 
chains,  Public  health,  Bioaccumulation. 

Xenobiotic  chemicals  that  are  present  in  aquatic 
environments  are  typically  concentrated  on  sus- 
pended particles  and  sedimentary  materials  where 
they  represent  a  source  of  chronic  contamination 
to  benthic  and  pelagic  organisms.  Laboratory  and 
field  studies  of  bioaccumulation,  toxicity,  and  food- 
chain  transfer  of  chemicals  bound  to  sediment  have 
shown  the  potential  ecological  impacts  that  may 
result  from  the  contamination  of  sediments.  In  this 
review,  the  chemical  and  physical  processes  that 
determine  the  environmental  fate  of  sediment- 
sorbed  organic  chemicals  are  outlined,  and  their 
relationship  to  bioavailability  is  discussed.  Methods 
currently  used  to  predict  the  fate  of  pollutants  in 
the  aquatic  environment  are  of  limited  use  for  the 
assessment  of  sediment-sorbed  chemical  bioavaila- 
bility because  they  are  based  on  the  compound's 
behavior  in  the  water  column.  Furthermore,  an 
organism's  morphology  and  ecological  niche  can 
profoundly  affect  its  ability  to  accumulate  xenobio- 
tic chemicals  from  sediments  and  these  must  be 
considered  before  the  population  at  greatest  risk 
can  be  identified.  (Author's  abstract) 
W88-02492 


5C.  Effects  Of  Pollution 


ENVIRONMENTAL    IMPACTS    OF    SLUDGE 
DISPOSAL, 

New  York   State  Coll.   of  Agriculture  and   Life 
Sciences,  Ithaca. 
R.  C.  Loehr. 
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WATER  QUALITY  MANAGEMENT  AND  PROTECTION— Field  5 

Effects  Of  Pollution — Group  5C 


IN:  Sludge  and  Its  Ultimate  Disposal.  Ann  Arbor 
Science,  Ann  Arbor,  MI.  1981.  p  179-196,  2  fig,  6 
:ab,  6  ref. 

Descriptors:  'Environmental  effects,  'Sludge  dis- 
posal, 'Waste  disposal,  Air  pollution,  Water  pollu- 
;ion,  Legislation,  Social  aspects,  Sludge. 

rhe  disposal  of  sludge  is  a  complex  problem  that 
;an  affect  the  air,  land  and  water.  It  requires 
:onsideration  of  human  and  animal  health,  plant 
growth  and  nuisances,  as  well  as  protection  of 
groundwater  and  surface  water.  Proper  operation, 
naintenance  and  monitoring  of  sludge  utilization 
■>r  disposal  practices  is  essential  to  avoid  adverse 
:nvironmental  impacts.  Reflecting  the  public  inter- 
st  in  environmentally  sound  sludge  management 
ipproaches,  sludge  disposal  is  subject  to  legislative 
ind  social  constraints:  federal  and  state  laws  and 
regulations  on  disposal  and  reuse;  public  and  pri- 
vate incentives  for  conventional  and  alternative 
wastewater  treatment  processes;  and  social  atti- 
tudes toward  waste  disposal  and  reuse.  Federal 
legislation  affecting  sludge  management  and  dis- 
posal, and  the  impact  of  such  legislation  on  sludge 
management  are  shown  in  tabular  form.  Sludge  is 
the  inevitable  product  of  our  standard  of  living  and 
desire  for  a  better  environment.  Sludge  must  be 
:onsidered  as  a  potential  threat  to  the  environment 
[negative  impact)  and  as  a  potential  resource  that 
should  be  utilized  (positive  impact).  Environmen- 
tally sound  and  economic  methods  of  sludge  dis- 
posal must  be  utilized.  The  adverse  environmental 
impacts  of  various  methods  of  sludge  disposal  are 
liscussed  because  these  are  of  the  greatest  concern 
to  the  public.  (See  also  W88-01499)  (Lantz-PTT) 
W88-01514 


IMPACT  OF  SLUDGE  INCINERATION  ON 
THE  ENVIRONMENT, 

Camp,  Dresser  and  McKee,  Inc.,  Boston,  MA. 
W.  R.  Niessen. 

IN:  Sludge  and  Its  Ultimate  Disposal.  Ann  Arbor 
Science,  Ann  Arbor,  MI.  1981.  p  197-210,  3  fig,  7 
tab,  3  ref. 

Descriptors:  'Environmental  effects,  'Sludge  dis- 
posal, 'Incineration,  Air  pollution,  Waste  disposal, 
Industrial  wastes,  Sludge  drying,  Ash. 

The  primary  impacts  associated  with  sludge  incin- 
eration that  fall  into  the  air  pollution  and  energy 
categories  are  discussed.  Air  pollution  can  be  a 
significant  impact  from  sludge  incineration,  par- 
ticularly for  older  plants  equipped  with  inadequate 
air  pollution  control  equipment.  However,  modern 
plants,  or  older  plants  that  have  been  upgraded, 
produce  air  emissions  that  are  modest,  particularly 
in  view  of  the  relatively  small  amounts  of  sludge 
generated  in  most  treatment  plants.  Impacts  in  the 
energy  area  may  be  minimized  or  essentially  elimi- 
nated by  the  use  of  available  high-performance 
sludge  dewatering  devices,  such  as  the  belt  press 
and  the  filter  press.  Through  proper  selection  of  a 
furnace  concept,  fossil  fuel  use  can  be  limited  to 
startup  and  ash  transportation.  Energy  recovery 
practiced  with  sludge  incineration  can  offset  in- 
plant  fuel  use  for  heat  and  hot  water  and,  if  appro- 
priate nearby  energy  markets  can  be  found,  may 
even  generate  revenue  and  reduce  or  eliminate 
fossil  fuel  combustion  in  the  boilers  of  the  energy 
purchaser.  Sludge  incineration  need  not,  and 
should  not,  be  considered  as  an  environmentally 
unsound  approach  to  sludge  management.  Proper 
design  and  operation  to  mitigate  air  pollution  and 
substantially  eliminate  wasteful  energy  use  is  prac- 
tical and  realistic.  When  coupled  with  careful  land- 
fill design  and  operation  to  avoid  water  pollution 
from  ash  disposal,  incineration  systems  provide 
positive  control  of  health  impacts  and  of  impacts 
on  biota  associated  with  sludge  disposal.  (See  also 
W88-01499)  (Lantz-PTT) 
W88-01515 


MONITORING    THE    RESPONSE    OF    SOILS 
AND  CROPS  TO  SLUDGE  APPLICATIONS, 

Purdue  Univ.,  Lafayette,  IN.  Dept.  of  Agronomy. 
L.  E.  Soramers,  and  D.  W.  Nelson. 
IN:  Sludge  and  Its  Ultimate  Disposal.  Ann  Arbor 
Science,  Ann  Arbor,  MI.  1981.  p  217-239,  13  tab, 
54  ref. 


Descriptors:  'Environmental  effects,  'Monitoring, 
'Sludge  disposal,  'Agriculture,  Soil  contamina- 
tion, Wastewater  disposal,  Nitrogen,  Cadmium, 
Hydrogen  ion  concentration,  Heavy  metals,  Phos- 
phorus, Potassium. 

The  effect  of  sewage  sludge  applications  on  the 
chemical  composition  of  soils  and  crops  can  be 
readily  monitored.  Because  of  the  natural  horizon- 
tal and  vertical  heterogeneity  of  soils,  a  sound  soil 
sampling  program  is  needed  to  obtain  statistically 
valid  data  on  sludge-induced  changes  in  soil  prop- 
erties. Similarly,  the  concentrations  of  many 
macro-  and  micronutrients  and  heavy  metals  in 
crops  are  increased  by  sludge  application  to  soils. 
Since  crop  species  and  cultivar  of  the  same  species 
differ  markedly  in  metal  uptake,  samples  of  crops 
must  be  obtained  from  both  sludge-treated  and 
control  areas  to  evaluate  the  impact  of  sludge 
applications  on  plants.  Emphasis  has  been  placed 
on  analyzing  metals  in  the  edible  part  of  the  plants 
(e.g.,  grain,  fruit,  tuber  or  forage)  to  obtain  data 
relative  to  human  health.  The  extent  of  soil  and 
crop  monitoring  required  depends  on  the  sludge 
application  rates  used.  If  sludge  application  rates 
are  consistent  with  the  amount  of  N  required  by 
the  crop  and  the  limitations  on  Cd  and  sludge 
stabilization,  no  monitoring  of  crops  is  needed. 
Since  soil  pH  is  the  primary  factor  governing  plant 
uptake  of  heavy  metals  (e.g.,  Zn,  Cu,  Ni  and  Cd), 
soils  must  be  monitored  routinely  to  ensure  that 
the  pH  is  6.5  or  above  whenever  food-chain  crops 
are  grown.  In  addition,  routine  soil  testing  for 
available  P  and  K  is  recommended  so  that  supple- 
mental fertilizer  P  and  K  can  be  applied,  if  needed, 
to  optimize  crop  yields.  More  extensive  soil  and 
crop  monitoring  is  required  if  sludge  application 
rates  exceed  current  recommendations  for  agricul- 
ture land,  the  major  considerations  being  Cd  accu- 
mulation in  crops;  N03(-)  leaching  into  ground- 
waters; accumulation  of  Pb,  Zn,  Cu  and  Ni  in  soils; 
and  maintenance  of  soil  pH  at  6.5  or  above.  (See 
also  W88-01499)  (Lantz-PTT) 
W88-01517 


LAND  DISPOSAL  EFFECTS  ON  GROUND- 
WATER, 

Michigan  Dept.  of  Public  Health,  Lansing.  Bureau 

of  Environmental  Occupational  Health. 

W.  A.  Kelley. 

IN:  Sludge  and  Its  Ultimate  Disposal.  Ann  Arbor 

Science,  Ann  Arbor,  MI.  1981.  p  259-262. 

Descriptors:  'Land  disposal,  'Groundwater  qual- 
ity, 'Environmental  effects,  Standards, 
Wastewater  treatment. 

Previous  discussions  of  the  Water  Quality  Stand- 
ards and  how  those  proposed  standards  brought 
about  consideration  of  the  Ground  Water  Quality 
Standards  indicate  how  regulations  (particularly 
stringent,  narrow  point-of-view  regulations)  can 
breed  more  regulations.  The  public  water  supply 
program  in  Michigan  managed  to  do  an  efficient 
job  of  protecting  public  health  for  many  years  with 
few  administrative  rules.  While  it  may  be  difficult 
to  continue  to  operate  in  that  fashion,  it  is  prefera- 
ble to  the  threat  of  overregulation.  Great  care 
should  be  taken  to  ensure  that  regulations  are 
neither  requested  nor  approved  unless  there  is  a 
documented  need  for  them.  This  is  a  difficult  task 
when  dealing  with  federal  environmental  programs 
because  the  impact  of  the  federal  bureaucracy  is 
tremendous.  The  debate  as  to  whether  wastewater 
sludge  is  a  resource  to  be  utilized  or  a  waste  to  be 
disposed  of  properly  will  undoubtedly  continue.  It 
is  possible  to  summarize  the  discussion  simply  by 
saying  that  if  sludge  can  be  used  as  a  resource  and 
properly  controlled  to  avoid  contamination  of 
water,  crops,  and  animals,  it  is  an  excellent  method 
of  disposal.  (See  also  W88-01499)  (Lantz-PTT) 
W88-01519 


CADMIUM  EFFECTS  ON  MYCORRHIAGE:  A 
RESEARCH  NEED  IN  FORESTLAND  APPLI- 
CATION OF  SLUDGE, 

Michigan  Univ.,  Ann  Arbor.  Dept.  of  Civil  Engi- 
neering. 
J.  W.  Bulkley. 

IN:  Sludge  and  Its  Ultimate  Disposal.  Ann  Arbor 
Science,  Ann  Arbor,  MI.  1981.  p  263-270,  1  tab,  13 


ref. 


Descriptors:  'Cadmium,  'Water  pollution  effects, 
'Mycorrhizae,  'Forests,  'Sludge  disposal,  Waste 
disposal,  Environmental  effects,  Heavy  metals, 
Wastewater  disposal,  Land  disposal. 

Since  the  passage  of  The  Water  Pollution  Control 
Act  Amendments  of  1972  (PL  92-500)  and  the 
Clean  Water  Act  of  1977  (PL  95-217),  municipali- 
ties throughout  the  United  States  have  been  work- 
ing to  improve  the  performance  and  capability  of 
their  wastewater  treatment  plants.  One  goal  of  the 
federal  legislation  has  been  for  all  municipalities  to 
provide  a  level  of  treatment  at  least  equal  to  sec- 
ondary treatment.  One  direct  result  of  the  en- 
hanced treatment  of  wastewater  is  a  significant 
increase  in  the  production  of  solids  (sludge)  at 
these  treatment  plants.  Consequently,  one  compo- 
nent of  improved  performance  of  the  treatment 
plants  is  to  implement  means  of  reliable  disposal  of 
the  sludge  removed  from  the  wastewater  flow  at 
the  plant.  Issues  associated  with  land  application  of 
municipal  wastewater  treatment  plant  effluents  and 
sludges  to  forest  land  are  important  research 
topics.  This  chapter  represents  a  brief  status  report 
on  one  component  of  this  important  issue,  namely, 
the  fate  of  heavy  metals  that  may  be  present  in  the 
wastewater  treatment  plant  sludge.  In  particular,  it 
is  important  to  establish  whether  the  application  of 
these  sludges  to  forest  land  will  minimize  the  possi- 
ble adverse  environmental  impacts  of  toxic  heavy 
metals.  It  is  important  to  establish  under  what 
conditions  forest  land  application  of  sludge  con- 
taining toxic  heavy  metals  will  be  effective  and 
environmentally  sound.  (See  also  W88-01499) 
(Lantz-PTT) 
W88-01520 


FILLING  IN  OF  HARBOUR  BASINS  WHICH 
CONTAIN  CONTAMINATED  SILT, 

Rotterdam  Public  Works  Dept.  (Netherlands). 
M.  Veltman. 

IN:  Third  United  States  -  The  Netherlands  Meet- 
ing on  Dredging  and  Related  Technology,  10-14 
September  1984,  Charleston,  South  Carolina.  Final 
Report,  March  1987.  p  36-51,  6  fig,  5  ref. 

Descriptors:  'Harbors,  'Contaminated  sediments, 
'Water  pollution  effects,  'Silt,  'Dredging, 
Groundwater  pollution,  Tides. 

Much  more  consideration  must  be  given  to  the 
influence  of  civil  engineering  works  on  the  biotic 
and  abiotic  environment  than  was  given  previous- 
ly. The  reasons  for  this  are  the  large  scale  of  the 
projects,  the  increasing  shortage  of  space,  and  the 
increasing  use  of  substances  which  may  pollute  the 
environment.  These  problems  arise  not  only  during 
the  dredging  and  disposal  of  silt,  but  the  ground  is 
also  being  contaminated  to  an  increasing  degree  on 
inland  sites.  Every  project  requires  individual  as- 
sessment. Using  an  example  taken  from  the  bound- 
ary between  land  and  water,  the  influence  which 
the  type  of  work  and  possible  concentrations  of 
contaminants  may  have  upon  the  environment  are 
set  out.  The  means  for  the  possible  dispersion  of 
these  contaminants  can  also  be  determined.  A 
harbor  basin  with  polluted  silt  on  the  bottom  may 
be  filled  in  by  the  use  of  a  specially  adapted 
method  in  which  the  contaminated  silt  is  not  re- 
moved by  dredging  but  is  carefully  covered  by  a 
layer  of  sand  in  which  a  protective  clay  layer  has 
been  sandwiched.  Direct  contact  with  the  contami- 
nated silt  is  not  possible  because  of  the  use  of  the 
covering  layer.  The  effect  of  polluted  groundwater 
in  the  environs  of  the  harbor  is  very  limited.  Only 
after  some  time  will  the  contaminants  enter  the 
water  remaining  in  the  part  of  the  harbor  which 
has  not  been  filled.  The  tidal  flow  will  effect  a 
further  dilution  and  for  this  reason  the  possible 
increase  in  the  concentration  of  contaminants  in 
the  water  of  the  harbor  will  not  be  measurable. 
From  the  example  given  it  appears  that  it  is  impor- 
tant to  be  able  to  describe  the  processes.  If  the 
effects  of  pollution  are  known,  then  the  best  solu- 
tion can  be  chosen.  (See  also  W88-01522)  (Lantz- 
PTT) 
W88-01526 
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Group  5C— Effects  Of  Pollution 

BENTHIC  RESOURCES  ASSESSMENT  TECH- 
NIQUE, A  METHOD  FOR  QUANTIFYING 
THE  EFFECTS  OF  BENTHIC  COMMUNITY 
CHANGES  ON  FISH  RESOURCES, 

Army  Engineer  Waterways  Experiment  Station, 
Vicksburg,  MS.  Environmental  Lab. 
J.  D.  Lunz,  and  D.  R.  Kendall. 
IN:  Third  United  States  -  The  Netherlands  Meet- 
ing on  Dredging  and  Related  Technology,  10-14 
September  1984,  Charleston,  South  Carolina.  Final 
Report,  March  1987.  p  84-95,  5  fig,  2  tab,  29  ref. 

Descriptors:  "Benthic  environment,  "Environmen- 
tal effects,  "Waste  disposal,  *Fish,  'Dredging, 
Sediments,  Contaminated  sediments,  Benthic  Re- 
sources Assessment  Technique,  Biomass. 

Preoperational  baseline  characterizations  and  pos- 
toperational  monitoring  strategies  associated  with 
dredged  material  disposal  in  the  coastal  zone  com- 
monly document  changes  in  sediment  and  benthic 
invertebrate  communities  inhabiting  those  sedi- 
ments. The  US  Army  Engineer  Waterways  Exper- 
iment Station  is  developing  and  field-testing  a  tech- 
nique that  uses  benthic  invertebrate  community 
data  to  make  quantitative  statements  about  the 
feeding  habitat  value  to  fish  of  natural  bottoms  and 
bottoms  modified  by  dredged  material  disposal  or 
other  activities  influencing  substrate  quality.  The 
technique,  called  Benthic  Resources  Assessment 
Technique  (BRAT),  employs  two  different  types 
of  information  from  a  project  area.  A  list  of  the 
bottom-feeding  fishes  inhabiting  a  project  area  is 
used  to  select  the  benthic  resources  important  to  an 
impact  assessment.  As  the  first  step,  observations 
and  measurements  of  the  morphology  of  specimens 
of  these  species  are  carried  through  a  data  reduc- 
tion and  analysis  sequence  that  assigns  each  fish  to 
a  feeding  strategy  class  or  guild  that  appears  to 
correlate  with  potential  prey  size  and  a  prey's 
location  (depth)  below  the  sediment  surface.  The 
second  step  involves  the  analysis  of  information 
from  a  benthic  macroinfaunal  invertebrate  commu- 
nity survey.  The  BRAT  then  classifies  the  inverte- 
brate taxa  according  to  their  size  and  the  distribu- 
tion of  their  biomass  relative  to  the  sediment  sur- 
face. Estimates  of  standing  crop  complement  this 
classification  scheme.  When  combined,  the  two 
types  of  information  provide  an  estimate  of  the 
potential  prey  biomass  (grams/sq  m)  or  energy 
(kilocalories/sq  m)  available  to  the  fish  in  a  par- 
ticular feeding  guild.  (See  also  W88-01522)  (Au- 
thor's abstract) 
W88-01531 


LONG-TERM  MONITORING  OF  CE  HABITAT 
DEVELOPMENT  ON  DREDGED  MATERIAL 
SITES,  1974-84, 

Army  Engineer  Waterways  Experiment  Station, 
Vicksburg,  MS.  Environmental  Lab. 
M.  C.  Landin,  and  C.  J.  Newling. 
IN:  Third  United  States  -  The  Netherlands  Meet- 
ing on  Dredging  and  Related  Technology,  10-14 
September  1984,  Charleston,  South  Carolina.  Final 
Report,  March  1987.  p  102-105. 

Descriptors:  'Monitoring,  "Ecological  effects, 
•Dredging,  "Disposal  sites,  "Waste  disposal,  "Vir- 
ginia, Wetlands,  Georgia,  Florida,  Texas,  Califor- 
nia, Oregon,  Connecticut,  Water  quality,  Environ- 
mental effects,  Alabama,  Minnesota,  Michigan, 
Louisiana. 

Over  the  past  1 1  years,  seven  dredged  material 
sites  located  in  US  waterways  have  been  planned, 
constructed,  planted,  and  monitored  by  the  US 
Army  Engineer  Waterways  Experiment  Station 
(WES).  Wetland  sites  are  located  at  Windmill 
Point  in  the  James  River,  Virginia;  Buttermilk 
Sound  in  the  Altamaha  River,  Georgia;  Drake 
Wilson  Island  in  Apalachicola  Bay,  Florida;  Boli- 
var Peninsula  in  Galveston  Bay,  Texas;  Salt  Pond 
3  in  south  San  Francisco  Bay,  California;  and 
Miller  Sands  Island  in  the  Columbia  River, 
Oregon.  Upland  sites  are  located  at  Nott  Island  in 
the  Connecticut  River,  Connecticut;  Bolivar  Pe- 
ninsula; and  Miller  Sands.  In  addition,  four 
dredged  material  sites  developed  by  Corps  Dis- 
tricts are  being  monitored  formally  by  WES,  and 
several  are  being  monitored  informally  at  other  site 
visits.  Southwest  Pass  at  the  mouth  of  the  Missis- 
sippi River,  Louisiana  (New  Orleans  District),  and 


Lake  of  the  Woods  at  Warroad,  Minnesota  (St. 
Paul  District),  are  wetland  sites  only;  Gaillard 
Island  in  lower  Mobile  Bay,  Alabama  (Mobile  Dis- 
trict), and  Pointe  Mouillee  in  western  Lake  Erie, 
Michigan  (Detroit  District),  are  both  wetland  and 
upland  sites.  Research  and  development  of  these 
eleven  sites  has  shown  that  habitat  development  is 
feasible  and  that  habitats  can  be  successfully  devel- 
oped on  dredged  material  under  a  variety  of  site- 
specific  conditions.  Each  of  the  sites  described  has 
served  as  a  representative  of  habitat  types  found  in 
US  waterways,  and  each  has  shown  that  it  can  be 
developed  into  a  beneficial  use  fairly  quickly.  This 
development  usually  takes  less  than  3  years.  The 
wetland  sites  have  exceeded  early  expectations, 
while  the  upland  sites  have  been  less  successful. 
Data  gained  from  long-term  monitoring  of  these 
developed  sites  can  be  extrapolated  to  other  poten- 
tial wetland  development  sites.  (See  also  W88- 
01522)  (Lantz-PTT) 
W88-01533 


HEAVY  METAL  POLLUTION  FROM  MINING 
IN  GREENLAND, 

Groenlands  Fiskeri-  og  Miljoeundersoegelser,  Co- 
penhagen (Denmark). 

P.  Johansen,  M.  M.  Hansen,  and  G.  Asmund. 
IN:  Mine  Water,  Proceedings  of  the  Second  Inter- 
national Congress.  Volume  2,  September  1985.  p 
685-693,  6  fig,  1  tab,  2  ref. 

Descriptors:  "Heavy  metals,  "Mine  wastes, 
"Greenland,  "Water  pollution  effects,  "Path  of  pol- 
lutants, "Water  pollution  sources,  Lead,  Zinc, 
Cryolite,  Mussels,  Waste  disposal. 

Studies  on  the  impact  of  mining  on  the  environ- 
ment have  been  conducted  at  three  mines  in 
Greenland.  These  include  a  lead-zinc  mine  and  a 
cryolite  mine  in  West  Greenland,  both  in  oper- 
ation, and  an  abandoned  lead-zinc  mine  in  East 
Greenland.  Widespread  dispersal  of  heavy  metals 
from  the  mining  operations  have  taken  place  at  all 
three  mines,  and  very  high  levels  of  lead  and 
sometimes  zinc  are  found  in  blue  mussels  and  sea- 
weed in  the  intertidal  zone  of  the  sea.  The  sources 
of  the  polluting  metals  are  somewhat  different  at 
the  mines.  The  most  important  sources  seem  to  be 
tailings  disposal  to  the  sea,  airborne  spreading  of 
dust  containing  metals,  melting  water  and  precipi- 
tation draining  piles  of  concentrate  or  tailings  left 
on  land.  Work  is  being  undertaken  to  reduce  the 
adverse  environmental  impact  at  the  three  mines. 
(See  also  W88-01554)  (Author's  abstract) 
W88-01562 


BIOGENIC  NATURE  OF  CORROSIVITY  OF 
SULPHIDE  DEPOSITS  MINE  WATER  AND 
SOME  OF  ITS  GEOCHEMICAL  AND  MINING- 
TECHNICAL  IMPACTS, 

Vsesoyuznyi  Nauchno-Issledovatel'skii  Inst.  Gi- 
drogeologii  i  Inzhenerdoi  Geologii,  Moscow 
(USSR). 

V.  M.  Panteleev,  G.  A.  Volkov,  and  V.  I.  Kuzkin. 
IN:  Mine  Water,  Proceedings  of  the  Second  Inter- 
national Congress.  Volume  2,  September  1985.  p 
759-764,  2  ref. 

Descriptors:  "Water  pollution  effects,  "Corrosi- 
vity,  "Sulfides,  "Mine  water,  Geochemistry,  Aero- 
bic bacteria,  Microbiological  studies,  Sulfuric  acid, 
Ferric  sulfate,  Carbon  dioxide,  Chemical  reactions, 
Chemical  analysis. 

Any  ore  deposit  under  production  represents  an 
open  thermodynamic  system.  The  composition  and 
properties  of  the  solid,  liquid  and  gaseous  phases  of 
this  system  changed  under  the  physical-chemical 
conditions  of  weathering.  In  sulfide  deposits  in 
underground  mine  workings,  a  sharp  activation  of 
these  processes  takes  place  under  the  impact  of 
aerobic  autotrophic  and  heterotrophic  microorga- 
nisms. This  is  followed  by  mine  water  enrichment 
with  biogenic  components  (sulfuric  acid,  ferric  sul- 
fate, organic  complexes,  carbon  dioxide)  and  for- 
mation of  corrosive  mine  water.  The  impact  of  this 
water  on  ore  and  rock-forming  minerals  causes 
irreversible  changes  in  their  crystalline-chemical 
structure,  decrease  in  strength  and  elastic  proper- 
tics,  and  leaching  of  metals.  This  results  in  lessen- 
ing stability  of  ore  and  enclosing  rock,  ore  impov- 


erishment, destruction  of  concrete  mine  linings, 
corrosion  of  metal  construction  and  mining  electri- 
cal equipment,  and  the  possibility  of  surface  water 
contamination  by  mine  water.  (See  also  W88- 
01554)  (Lantz-PTT) 
W88-01568 


WASTES  IN  MARINE  ENVIRONMENTS. 

Office   of  Technology   Assessment,    Washington, 

DC. 

For  primary  bibliographic  entry  see  Field  2L. 

W88-01667 


HYDROGEOLOGIC  EVALUATION  OF  THE 
EFFECTS  OF  SURFACE  APPLICATION  OF 
SEWAGE  SLUDGE  TO  AGRICULTURAL 
LAND  NEAR  ROCKTON,  ILLINOIS, 

Illinois  State  Geological  Survey,  Urbana. 
For  primary  bibliographic  entry  see  Field  5B. 
W88-01672 


ANTHROPOGENIC  ANOXIFICATION  CEU- 
TROPHICATION')  OF  THE  WATER  TABLE 
REGION  OF  A  DEEP  PHREATIC  AQUIFER, 

Weizmann    Inst,    of   Science,    Rehovoth    (Israel). 

Dept.  of  Isotope  Research. 

For  primary  bibliographic  entry  see  Field  5B. 

W88-01688 


EFFECT  OF  BIPHENYL  ETHER  HERBICIDES 
ON  THE  FORMATION  OF  MUTAGENIC  EM- 
TERMEDIATES  FROM  PROCARCINOGENS 
BY  RAINBOW  TROUT, 

Hakodate  Junior  Coll.  (Japan). 

M.  Miyauchi,  and  T.  Uematsu. 

Bulletin    of    Environmental    Contamination    and 

Toxicology  BECTA6,  Vol.  39,  No.  2,  p  175-181, 

August  1987.  2  tab,  16  ref. 

Descriptors:  "Water  pollution  effects,  "Biphenyl 
ethers,  "Herbicides,  "Trout,  "Agricultural  chemi- 
cals, Procarcinogens,  Mutagens,  Fish,  Tumors, 
Fish  diseases,  Toxicity. 

Biphenyl  ether  herbicides  are  used  worldwide  and 
are  suspected  of  inducing  the  growth  of  tumors  in 
fish  living  in  herbicide-contaminated  waters.  The 
effects  of  biphenyl  herbicides  and  related  com- 
pounds on  the  formation  of  mutagenic  interme- 
diates from  procarcinogens  by  the  S-9  fraction 
from  rainbow  trout  were  examined  using  the  Sal- 
monella/microsome  test.  It  was  found  that  the 
biphenyl  ether  herbicides  and  their  related  com- 
pounds enhanced  the  mutagenicity  of  procarcino- 
gens. Biphenyl  ether  herbicides  are  dechlorinated 
in  the  environment  by  various  factors,  such  as 
sunlight,  and  would  therefore  be  detected  in  their 
dechlorinated  forms  including  4-nitrobiphenyl 
ether  and  4'-chloro-4-nitrobiphenyl  ether.  When 
fish  contaminated  by  biphenyl  ethers  encounter 
procarcinogens  such  as  amines  and  amides,  the  risk 
of  carcinogenicity  is  increased.  (Wood-PTT) 
W88-01715 


TOXICITY  OF  CRUDE  OIL  TO  THE  METABO- 
LISM OF  FRESHWATER  MINOR  CARP,  PUN- 
TIUS  SOPHORE, 

Bihar  Univ.,  Muzaffarpur  (India).  Dept.  of  Zoolo- 
gy- 

M.  S.  Prasad. 

Bulletin  of  Environmental  Contamination  and 
Toxicology  BECTA6,  Vol.  39,  No.  2,  p  188-193, 
August  1987.  1  fig,  2  tab,  14  ref. 

Descriptors:  "Toxicity,  "Water  pollution  effects, 
"Oil  pollution,  "Carp,  "Fish  physiology,  "Respira- 
tion, Fish  metabolism,  Lethal  limit,  Mortality,  Sub- 
lethal effects,  Oil. 

The  effects  of  crude  oil  on  the  rate  of  metabolism 
in  freshwater  fishes  have  not  been  investigated 
fully.  Therefore,  the  in  vitro  respiration  rate  and 
the  overall  in  vivo  respiration  rate  of  the  freshwa- 
ter minor  carp,  Puntius  sophore,  was  measured 
after  exposing  the  fish  to  different  doses  of  crude 
oil  extract  for  varying  periods.  The  respiration  rate 
in  vivo  declined  in  almost  all  of  the  six  concentra- 
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tions  of  crude  oil  examined.  The  percent  decrease 
in  oxygen  uptake  rate  with  respect  to  the  oil  con- 
centrations at  different  exposure  periods  was  plot- 
ted. The  overall  metabolism  decreased  50%  after 
96  hours  exposure  at  a  concentration  of  200  ppm, 
but  a  decrease  of  only  37.5%  was  recorded  after 
168  hours  at  the  same  concentration.  The  measure- 
ment of  respiration  rate  in  vitro  revealed  that 
crude  oil  inhibited  the  respiration  rate  of  all  the 
experimental  tissues.  When  the  fish  breathing  rate 
increases,  a  larger  amount  of  the  toxicant  comes  in 
contact  with  the  secondary  lamellae  of  the  gill 
causing  damage  to  the  respiratory  epithelium.  Pun- 
tius  sophore,  before  it  succumbs  to  lethal  doses  of 
crude  oil,  demonstrates  an  increased  breathing 
rate.  (Wood-PTT) 
W88-01716 


TOXICITY  OF  VANADIUM  TO   DIFFERENT 

FRESHWATER  ORGANISMS, 

Lisec  VZW,  Ghent  (Belgium). 

J.-M.  Beusen,  and  B.  Neven. 

Bulletin    of    Environmental    Contamination    and 

Toxicology  BECTA6,  Vol.  39,  No.  2,  p  194-201, 

August  1987.  1  fig,  4  tab,  15  ref. 

Descriptors:  'Water  pollution  effects,  'Toxicity, 
•Vanadium,  'Crustaceans,  'Fish,  Daphnia,  Mortal- 
ity, Lethal  limit,  Heavy  metals,  Water  pollution 
sources,  Aquatic  life,  Aquatic  environment. 

The  natural  concentration  of  vanadium  which  is  as 
abundant  as  nickel  and  zinc  in  the  earth's  crust  in 
the  aquatic  environment  is  low  since  vanadium 
usually  does  not  occur  as  the  free  metal,  but  as 
relatively  insoluble  minerals  and  organo-metallic 
complexes.  However,  anthropogenic  input  has  led 
to  a  significant  enrichment  of  vanadium  in  the 
environment;  the  sources  of  vanadium  contamina- 
tion were  briefly  discussed.  Previous  vanadium 
toxicity  tests  were  reviewed  and  the  acute  and 
subchronic  toxicity  of  vanadium  were  determined 
for  various  species  of  freshwater  fish.  The  long- 
term  toxicity  and  the  effect  of  vanadium  on  the 
reproduction  of  a  daphnid,  Daphnia  magna,  was 
also  evaluated  and  compared  with  the  toxicity  of 
other  metals.  It  was  found  from  the  life-cycle  test 
with  Daphnia  magna  that  vanadium  induced  mor- 
tality rather  than  impairment  of  reproduction  and 
tests  pointed  to  direct  toxic  action  of  vanadium 
rather  than  accumulation.  Results  of  tests  on  fish 
indicated  slow  vanadium  uptake  and  a  delay  in  the 
expression  of  toxicity.  (Wood-PTT) 
W88-01717 


EFFECTS  OF  SUPPLEMENTS  ON  THE 
BIOACCUMULATION  OF  LEAD  IN  ANA- 
BAENA  SPP., 

Morehouse  Coll.,  Atlanta,  GA.  Dept.  of  Biology. 
J.  Bender,  and  V.  Ibeanusi. 

Bulletin  of  Environmental  Contamination  and 
Toxicology  BECTA6,  Vol.  39,  No.  2,  p  209-213, 
August  1987.  3  fig,  6  ref.  U.S.  Bureau  of  Mines 
Contract  J01 34023  and  NIH  Grant  RR-8006. 

Descriptors:  'Water  pollution  effects,  'Lead, 
•Algae,  'Bioaccumulation,  Cyanophyta,  Ana- 
baena.  Carbon  dioxide,  Wastewater  pollution, 
Wastewater,  Heavy  metals,  Biomass,  Energy, 
Light,  Glucose,  Microbiological  studies. 

A  descriptive  model  of  long-term  metal  uptake, 
including  experiments  in  media  enrichment,  is  lack- 
ing in  previous  research.  Understanding  the  proc- 
ess of  metal  uptake  and  its  relation  to  cell  growth 
over  longer  periods  of  time  is  important  to  both 
the  development  of  recovery  systems  and  the  pro- 
vision of  metal  transport  through  the  ecosystem. 
Therefore,  the  effects  of  carbon  dioxide  and 
wastewater  enrichment  on  the  simultaneous  cul- 
ture and  lead  uptake  in  Anabaena  during  a  30-day 
culture  period,  and  the  effects  of  energy  supply  on 
the  lead  uptake  were  investigated.  It  was  found 
that  the  presence  of  carbon  dioxide  or  wastewater 
supplements  increased  the  lead  uptake  rate  by  Ana- 
baena and  that  the  two  combined  produced  the 
highest  level  of  lead  uptake.  Enrichment  signifi- 
cantly increased  lead  uptake  after  6  days,  but  there 
was  a  lack  of  correlation  between  biomass  produc- 
tion and  lead  uptake.  Carbon  dioxide  increased 
lead  uptake  but  not  culture  growth  between  days  6 


and  22.  Analysis  at  the  26th  day  of  culture  showed 
that  enrichments  of  both  wastewater  and  carbon 
dioxide  produced  approximately  a  100%  increase 
in  biomass  with  only  a  28%  increase  in  lead 
uptake.  The  requirement  of  energy  for  lead  uptake 
was  demonstrated.  Light  appeared  to  provide  a 
better  energy  source  than  glucose;  in  glucose-sup- 
plemented cultures  lead  uptake  seemed  to  compete 
with  cell  growth.  (Wood-PTT) 
W88-01718 


EFFECTS  OF  THE  PESTICIDE  DIFLUBEN- 
ZURON  ON  LARVAL  HORSESHOE  CRABS, 
LIMULUS  POLYPHEMUS, 

Rutgers  -  The  State  Univ.,  New  Brunswick,  NJ. 

Dept.  of  Biological  Sciences. 

J.  S.  Weis,  and  A.  Ma. 

Bulletin    of    Environmental    Contamination    and 

Toxicology  BECTA6,  Vol.  39,  No.  2,  p  224-228, 

August  1987.  1  fig,  11  ref. 

Descriptors:  'Water  pollution  effects,  'Pesticide 
toxicity,  'Diflubenzuron,  'Horseshoe  crabs, 
'Larval  growth  stage,  Pesticides,  Insecticides, 
Crustaceans,  Mortality,  Lethal  limit,  Molting, 
Crabs. 

Diflubenzuron  (DFB),  used  for  insect  control,  is  a 
chitin  synthesis  inhibitor  and,  therefore,  not  a  wide 
spectrum  toxicant,  but  it  does  have  adverse  effects 
on  important  non-target  organisms  such  as  the 
crustaceans.  Organisms  inhabiting  the  intertidal 
zone  and  shallow  estuarine  areas  would  be  expect- 
ed to  be  those  at  most  risk  from  runoff  of  sprayed 
DFB.  The  horseshoe  crab,  Limulus  polyphemus,  is 
a  member  of  the  estuarine  community;  adults  breed 
on  beaches,  eggs  are  buried  in  the  sand,  and  the 
larvae  move  into  the  water  after  hatching.  There- 
fore, the  effects  of  DFB  on  molting  and  mortality 
of  the  L.  polyphemus  larvae  were  investigated.  It 
was  found  that  the  crabs  in  the  5  microgram  DFB/ 
liter  group  showed  slight  but  significant  delay  at  14 
days,  but  then  molted  at  a  rate  comparable  to  the 
seawater  controls;  they  exhibited  no  significant 
mortality.  The  crabs  in  the  50  microgram  DFB/ 
liter  group,  while  molting  at  the  same  rate  as  the 
controls,  exhibited  severe  mortality  immediately 
after  ecdysis.  In  addition,  the  prosomal  width  of 
the  crabs  in  this  group  was  smaller  than  that  of  the 
controls  and  that  of  the  group  in  the  5  microgram 
DFB/liter.  (Wood-PTT) 
W88-01720 


COMPARISON  OF  ETHANOL  TOXICITY  TO 
DAPHNIA  MAGNA  AND  CERIODAPHNIA 
DUBIA  TESTED  AT  TWO  DIFFERENT  TEM- 
PERATURES: STATIC  ACUTE  TOXICITY  TEST 
RESULTS, 

Dow  Chemical  Co.,  Midland,  MI.  Health  and  En- 
vironmental Sciences. 

I.  T.  Takahashi,  U.  M.  Cowgill,  and  P.  G.  Murphy. 
Bulletin  of  Environmental  Contamination  and 
Toxicology  BECTA6,  Vol.  39,  No.  2,  p  229-236, 
August  1987.  6  tab,  15  ref. 

Descriptors:  'Water  pollution  effects,  'Ethanol, 
'Crustaceans,  'Toxicity,  Solvents,  Organic  sol- 
vents, Daphnia  magna,  Daphnia,  Ceriodaphnia 
dubia,  Temperature,  Mortality,  Lethal  limit. 

Ethanol  is  a  commonly  used  solvent  in  toxicity 
testing,  but  there  are  few  studies  in  the  literature 
devoted  to  its  toxicity  to  zooplankton.  The  re- 
sponses of  Daphnia  magna  and  Ceriodaphnia  dubia 
to  ethanol  were  investigated  at  temperatures 
chosen  to  match  those  used  in  toxicity  testing,  20 
and  24  C.  No  statistically  significant  difference  by 
chi-square  between  the  toxicity  of  ethanol  to  D. 
magna  at  20  and  24  C  was  found,  though  C.  dubia 
was  significantly  more  sensitive  to  ethanol  at  24  C 
than  at  20  C.  C.  dubia  was  1.9  times  more  sensitive 
to  ethanol  than  D.  magna  at  20  C,  and  2.4  times 
more  sensitive  to  ethanol  than  D.  magna  at  24  C. 
The  response  differences  are  probably  due  to  the 
vast  difference  in  size;  healthy  D.  magna  neonates 
weigh  approximately  18  micrograms  dry,  while 
healthy  C  dubia  neonates  weigh  about  4  micro- 
grams dry.  It  was  concluded  that  the  requirement 
of  <0.5  ml/L  ethanol  for  D.  magna  will  not  create 
added  problems  in  the  execution  of  the  static  acute 
test,  but  it  may  prove  detrimental  to  C.  dubia  at 
either  temperature.  (Wood-PTT) 
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SHORT-TERM  EFFECTS  OF  PROPANIL  ON 
OXYGEN  PRODUCTION  BY  PLANKTON 
COMMUNITIES  FROM  CATFISH  PONDS, 

Delta  Branch  Experiment  Station,  Stoneville,  MS. 

C.  S.  Tucker. 

Bulletin    of    Environmental    Contamination    and 

Toxicology  BECTA6,  Vol.  39,  No.  2,  p  245-250, 

August  1987.  1  fig,  1  tab,  6  ref.  USD  A  Agreement 

84-CSRS-2-2363. 

Descriptors:  'Agricultural  runoff,  'Water  pollu- 
tion effects,  'Propanil,  'Plankton,  'Oxygen  pro- 
duction, 'Herbicides,  Pesticides,  Oxygen,  Catfish, 
Chemical  interference,  Mississippi,  Photosynthesis, 
Fish  ponds,  Fish  population. 

In  Mississippi,  the  commercial  pond  culture  of 
channel  catfish  Ictalurus  punctatus  often  occurs  in 
ponds  adjacent  to  rice  fields  which  are  sprayed 
with  the  herbicide  propanil.  Because  the  pesticide 
is  usually  applied  to  the  rice  fields  by  airplane,  the 
propanil  could  drift  over  the  catfish  ponds  and 
cause  depletion  of  dissolved  oxygen  in  the  ponds. 
The  depletion  was  presumed  caused  by  decreased 
photosynthetic  oxygen  by  the  pond  phytoplankton 
community  or  by  increased  phytoplankton  com- 
munity respiration.  Therefore,  the  short-term  ef- 
fects of  propanil  on  net  oxygen  production  by 
plankton  communities  from  catfish  ponds  were  in- 
vestigated. It  was  found  that  propanil  is  a  potent 
inhibitor  of  photosynthetic  oxygen  production; 
propanil  concentrations  from  24  to  54  micrograms/ 
liter  were  estimated  to  cause  a  25%  reduction  in 
oxygen  production.  Propanil  concentrations  up  to 
160  micrograms/liter  did  not  affect  oxygen  con- 
sumption by  communities  significantly,  so  the  de- 
creases in  net  community  oxygen  production  were 
caused  by  inhibition  of  photosynthetic  oxygen  pro- 
duction. The  relative  effect  of  propanil  on  oxygen 
production  appeared  to  be  independent  of  the  gen- 
eral taxonomic  composition  of  the  phytoplankton 
community.  (Wood-PTT) 
W88-01723 


PREFERENCE  OF  THE  GREEN  PEACH 
APHID,  MYZUS  PERSICAE,  FOR  PLANTS 
GROWN  IN  SEWAGE  SLUDGES, 

Cornell  Univ.,  Ithaca,  NY.  Dept.  of  Entomology. 
For  primary  bibliographic  entry  see  Field  3C. 
W88-01724 


ASPECTS     OF     PHOSPHOGYPSUM     WASTE 
DISPOSAL, 

Steffen,  Robertson  and  Kirsten,  Inc.,  Vancouver 

(British  Columbia). 

For  primary  bibliographic  entry  see  Field  5E. 
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LONG-TERM  IMPACTS  OF  INDUSTRIAL 
WASTE  CODISPOSAL  IN  LANDFILL  SIMU- 
LATORS, 

SCS  Engineers,  Inc.,  Covington,  KY. 

For  primary  bibliographic  entry  see  Field  5E. 
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DYNAMICS  OF  BLUE-GREEN  ALGAL  (MI- 
CROCYSTIS AERUGINOSA)  BLOOMS  IN  THE 
LOWER  NEUSE  RIVER,  NORTH  CAROLINA: 
CAUSATIVE  FACTORS  AND  POTENTIAL 
CONTROLS, 

North   Carolina   Univ.    at   Chapel    Hill.    Inst,    of 
Marine  Sciences. 
H.  W.  Paerl. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  PB87  217162/ 
AS.  Price  codes:  A09  in  paper  copy,  A01  in  micro- 
fiche. North  Carolina  Water  Resources  Research 
Institute,  Raleigh,  Completion  Report  No.  229, 
April  1987.  164  p,  59  fig,  6  tab,  54  ref.  Contract 
No.  14-08-0001-G1035.  Project  No.  USGS  G1035- 
07. 

Descriptors:  'Cyanophyta,  'Eutrophication,  'Nu- 
trients, 'Nitrogen,  'Phosphorus,  'Nutrient  remov- 
al,   Algal    blooms,    Water   quality,    Management, 
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Neuse  River,  North  Carolina,  Limiting  nutrients, 
Water  pollution  effects,  Water  pollution  control. 

The  physiological  ecology  of  nuisance  blue-green 
algal  blooms  is  linked  to  environmental  features  of 
the  lower  Neuse  River  in  North  Carolina.  Both 
field  and  laboratory  monitoring  efforts  and  experi- 
ments were  carried  out  on  a  continuous  basis  from 
1981  until  1986  in  order  to  assess  the  linkage  be- 
tween periodicity  and  magnitudes  of  nutrient 
inputs  (loading)  as  well  as  amenable  physical  con- 
ditions (water  discharge,  flow,  temperature,  irradi- 
ance)  responsible  for  bloom  development  and  per- 
sistence during  hydrologically  diverse  years.  Vari- 
able hydrological  conditions,  particularly  evident 
as  wet  vs.  dry  spring-summer  months,  played  a 
crucial  role  in  determining  bloom  potentials  in 
respective  years.  Both  adequate  nutrient  (specifi- 
cally nitrogen)  loading  during  wet  spring  months 
as  well  as  subsequent  low  discharge  (low  flushing) 
conditions  in  summer-fall  months  played  joint  roles 
in  dictating  the  magnitudes  and  persistence  of 
blooms.  Nutrient  addition  bioassay  techniques  re- 
vealed that  nitrogen,  largely  as  N03-,  controlled 
both  magnitudes  of  primary  productivity  and  M. 
aeruginosa  bloom  development.  In  part,  periodic 
nitrogen  limitation  is  a  product  of  very  high  phos- 
phorus (as  P043-)  loading,  which  leads  to  exces- 
sive (for  phytoplankton  growth)  P043-  concentra- 
tions on  a  year-round  basis.  Through  the  use  of  a 
novel  nutrient  dilution  technique,  it  was  concluded 
that  at  least  a  30%  cutback  in  spring  and  summer 
inorganic  nitrogen  loading  will  be  effective  in 
stemming  M.  aeruginosa  bloom  potentials,  even 
during  a  'worst  case'  subsequent  low  discharge 
summer.  Excessive  phosphorus  loadings  should 
also  be  reduced  by  at  least  50%  as  part  of  a  long- 
term  management  strategy  for  the  lower  Neuse 
River.  (Lambert-UNC,  WRRI) 
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NUTRIENT  ENRICHMENT  OF  THE  CHESA- 
PEAKE BAY, 

Maryland  Univ.,  Solomons.  Chesapeake  Biological 

Lab. 

For  primary  bibliographic  entry  see  Field  2L. 
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EFFECTS  OF  EXPOSURE  TO  PETROLEUM 
HYDROCARBONS  ON  THE  GILL  FUNCTIONS 
AND  CILIARY  ACTIVITIES  OF  A  MARINE 
BD7ALVE, 

Malta  Univ.,  Msida.   Dept.  of  Mathematics  and 

Science. 

V.  Axiak,  and  J.  J.  George. 

Marine  Biology  MBIOAJ,  Vol.  94,  No.  2,  p  241- 

249,  March  1987.  9  fig,  4  tab,  14  ref. 

Descriptors:  'Hydrocarbons,  'Petroleum  products, 
'Oil  pollution,  *Water  pollution  effects,  Oil,  Mol- 
lusks,  Clams,  Physiological  effects. 

The  effects  of  long-term  exposure  to  low  levels  of 
water-accomodated  fractions  of  Kuwait  crude  oil, 
or  to  short-term  exposure  to  chemically  dispersed 
oil,  on  the  gill  performance  of  the  clam  Venus 
verrucosa  were  investigated.  Reduced  pumping  ac- 
tivities of  the  lateral  cilia  as  well  as  interference 
with  the  normal  beating  activities  of  the  eulatero- 
frontal  cirri  led  to  reduced  clearance  rates  and 
retention  efficiencies  of  food  particles  less  than  6 
micrometers  in  diameter.  Frontal  ciliary  activities 
were  significantly  accelerated,  while  any  retained 
oil  droplets  were  conducted  to  the  mouth  region  as 
food  particles.  The  activities  of  terminal  and  senso- 
ry cilia  were  also  enhanced,  and  mucus  production 
increased.  Such  responses  may  lead  to  a  reduced  or 
negative  energy  budget  by  the  clam.  (Authors' 
abstract) 
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BAYESIAN  ANALYSIS  OR  SCIENTIFIC  JUDG- 
MENT OF  UNCERTAINTIES  IN  ESTIMATING 
RISK  DUE  TO  RN-222  IN  U.S.  PUBLIC  DRINK- 
ING WATER  SUPPLIES, 

North   Carolina   Univ.   at   Chapel   Hill.   Dept.   of 

Environmental  Sciences  and  Engineering. 

For   primary   bibliographic   entry   see   Field    5G. 
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ALIPHATIC  AND  AROMATIC  HALOCAR- 
BONS  AS  POTENTIAL  MUTAGENS  IN 
DRINKING  WATER.  III.  HALOGENATED 
ETHANES  AND  ETHENES, 

Forschungsinstitut    fuer    Mikrobiologie    und    Hy- 
giene, Bad  Elster  (German  D.R.). 
K.  Strobel,  and  T.  Grummt. 

Toxicological  and  Environmental  Chemistry 
TXECBP,  Vol.  15,  Nos.  1/2,  p  101-128,  1987.  1 
fig,  4  tab,  1 17  ref. 

Descriptors:  'Chlorinated  hydrocarbons,  'Water 
quality  control,  'Drinking  water,  'Water  treat- 
ment, 'Water  pollution  effects,  'Chlorination, 
Bioaccumulation,  Industrial  wastewater, 

Wastewater  treatment,  Water  pollution  sources, 
Halogens,  Toxicity,  Coolants,  Disinfection. 

Members  of  the  groups  of  halogenated  ethanes  and 
ethenes  (ethylenes)  can  either  be  formed  during 
chlorination  of  drinking  water  or  are  of  commer- 
cial importance  and,  therefore,  produced  in  consid- 
erable amounts.  Bromoethane  (BEA),  1,2-dichlor- 
oethane  (1,2-DCEA),  1,2-dibromoethane  (1,2- 
DBEA),  l,l,l-trichloroethane(l,l,l-TCEA),  1,1,2- 
trichloroethane  (1,1,2-TCEA),  1,1,1,2-tetrachlor- 
oethane  (1, 1,1,2-TCEA),  1,1,2,2-tetrachloroethane 
(1,1,2,2-TCEA),  1,1,2,2-tetrabromoethane  (1,1,2,2- 
TBEA),  1,1-dichloroethene  (1,1-DCE),  1,2-trans- 
dichloroethene  (1,2-trans-DCE),  1,2-dibromoeth- 
ene  (1,2-DBE),  and  trichloroethene  (TCE)  have 
been  tested  for  their  mutagenic  activity  in  the 
Ames  test.  The  tester  strains  TA  97,  TA  98,  TA 
100,  and  TA  104  were  employed.  All  tested  com- 
pounds induced  mutagenic  effects  in  at  least  two 
tester  strains.  With  the  exception  of  TCE  all  sub- 
stances induced  both  base-pair  substitutions  and 
frameshift  mutations.  1,1-DCE  occurred  as  promu- 
tagen.  The  highest  numbers  of  revertants  were 
detected  for  1  2-DCEA.  The  evidence  of  their 
presence  in  drinking  water  and  their  mutagenic 
activity  makes  them  a  potential  health  hazard.  (Au- 
thor's abstract) 
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OCCURRENCE  OF  PRECURSORS  AND  N- 
ALKYL-N-NITROSO  COMPOUNDS, 

National  Swedish  Environment  Protection  Board, 

Solna. 

C.  E.  Bostrom,  and  L.  E.  Tammelin. 

Journal  of  Environmental  Pathology,  Toxicology, 

and  Oncology  JEPOEC,  Vol.  7,  No.  4,  p  109-112, 

1987.  4  tab,  9  ref. 

Descriptors:  'Nitrates,  'Nitrites,  'Carcinogens, 
•Water  pollution  sources,  'Water  pollution  effects, 
Foods,  Fertilizers,  Chemical  reactions,  Environ- 
mental effects,  Fate  of  pollutants. 

Nitrate,  which  is  present  in  plants,  soil,  air,  and 
water,  may  be  considered  a  precursor  of  nitrosa- 
mines  and  nitrosamides.  Increased  use  of  fertilizers 
increases  the  nitrate  concentrations  in  soil  and 
fresh  water  sources.  Microorganisms  in  human 
saliva  reduce  nitrate  to  nitrite.  It  has  been  estimat- 
ed that  75%  of  the  nitrite  reaching  the  stomach  in 
man  originates  from  saliva,  and  25%  from  cured 
meat  products  which  contain  nitrite.  Certain  reac- 
tions may  decrease  and  in  certain  circumstances 
eliminate  the  risk  due  to  nitrite.  Generalizing  from 
a  number  of  experiments  regarding  the  fate  of 
nitrite  in  meat  it  has  been  found  that  myoglobin 
accounted  for  5-15%  of  the  nitrite  originally 
added,  nitrate  1-10%,  gas  1-5%,  sulfhydryl  5-15%, 
lipid  1-5%,  and  protein  20-30%.  Maximum  80% 
and  minimum  33%  of  the  nitrite  had  reacted.  It  is, 
however,  not  certain  that  these  reactions  eliminate 
the  risk  of  formation  of  N-nitroso  compounds.  In 
summary,  precursors  of  N-nitroso  compounds  are 
present  in  food  and  saliva  to  such  an  extent  that  the 
elimination  of  the  formation  of  N-nitroso  com- 
pounds seems  impossible.  The  possibilities  of  re- 
ducing precursor  intake  remain  to  be  investigated. 
(Airone-PTT) 
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OIL    CONTAMINATION    OF    RAPTORS    MI- 
GRATING ALONG  THE  RED  SEA, 

W.  S.  Clark,  and  E.  Gorney. 

Environmental  Pollution  EPEBD7,  Vol.  46,  No.  4, 

p  307-313,  1987.  1  tab,  9  ref. 


Descriptors:  'Oil  pollution,  'Water  pollution  ef- 
fects, 'Red  Sea,  'Raptors,  'Migration,  Birds,  As- 
phalt, Elat,  Israel,  Oil  spills. 

There  are  few  accounts  of  oil  contamination  of 
raptors,  and  it  has  not  been  considered  a  threat  for 
them.  However,  oil-based  asphalt  was  found  on  55 
individuals  of  9  species  out  of  1052  raptors  (5.2%) 
captured  and  examined  in  the  spring  of  1985  and 
1986  during  a  raptor  migration  study  at  Elat, 
Israel.  Some  were  extensively  contaminated  and 
probably  succumbed  to  the  effects  of  ingested  as- 
phalt. The  birds  most  likely  picked  up  the  contami- 
nation while  drinking  water  from  pools  with  sur- 
face oil.  Examples  of  the  contamination  are  de- 
scribed. Over  1.2  million  raptors  were  counted 
passing  Elat  during  the  spring  of  1985.  If  5%  of 
these  were  contaminated,  that  would  be  over 
60,000  birds,  and  this  does  not  consider  the  raptors 
that  migrate  along  the  Red  Sea  and  do  not  pass 
near  Elat,  nor  those  that  pass  Elat  unseen  by  the 
counters.  Thus  asphalt  contamination  could  be  a 
major  problem  for  raptors  migrating  along  the  Red 
Sea.  (Author's  abstract) 
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IMPACT  OF  ACIDIFICATION  ON  MACROIN- 
VERTEBRATE  ASSEMBLAGES  IN  WELSH 
STREAMS:  TOWARDS  AN  EMPIRICAL 
MODEL, 

University  of  Wales  Inst,  of  Science  and  Technolo- 
gy, Cardiff.  Dept.  of  Applied  Biology. 
N.  S.  Weatherley,  and  S.  J.  Ormerod. 
Environmental  Pollution  EPEBD7,  Vol.  46,  No.  3, 
p  223-240,  1987.  2  fig,  9  tab,  45  ref. 

Descriptors:  'Macroinvertebrates,  'Water  pollu- 
tion effects,  'Wales,  'Model  studies,  'Tywi  River, 
'Acidic  waters,  'Acid  rain,  Water  chemistry,  Sta- 
tistical analysis,  Hydrogen  ion  concentration, 
Chemical  analysis. 

There  is  a  need  to  predict  the  effects  of  possible 
future  patterns  of  acid  deposition  on  the  biological 
components  of  fresh  waters.  A  model  was  devel- 
oped of  the  relationships  between  water  chemistry 
and  macroinvertebrate  assemblages  in  eighteen 
streams  in  the  upper  Tywi  River,  Wales,  whose 
catchments  are  subject  to  different  land  uses.  Using 
established  statistical  techniques  on  data  sets  de- 
rived from  riffle  and  margin  samples  taken  in 
spring  and  summer,  the  macroinvertebrate  assem- 
blages were  classified  into  three  groups,  which 
corresponded  with  streams  draining  conifer  affor- 
ested catchments,  acidic  moorland  streams  and  cir- 
cumneutral  moorland  streams.  Following  principal 
components  analysis  to  select  key  environmental 
variables,  the  application  of  multiple  discriminant 
analysis  generated  two  discriminant  functions 
which  were  related  most  strongly  to  mean  filter- 
able aluminum  concentration  and  mean  total  hard- 
ness, respectively.  The  discriminant  functions  were 
used  to  assign  site-group  membership  with  100% 
success  in  the  case  of  the  spring  data  set  with 
combined  habitats.  In  addition,  multiple  regression 
of  the  primary  ordination  axis  of  each  data  set  on 
mean  aluminum  concentration  and  mean  hardness 
or  pH,  produced  equations  which  explained 
62.0%-87.2%  of  the  variance.  It  is  concluded  that 
the  methods  used  here  provide  an  effective  analyti- 
cal and  potentially  predictive  tool  for  use  in  the 
understanding  and  management  of  the  impact  of 
acidification  on  freshwater  ecosystems.  (Author's 
abstract) 
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DEVELOPMENT  OF  A  MATHEMATICAL  EU- 
TROPHICATION  MODEL  OF  THE  LAGOON 
OF  VENICE, 

Venice  Univ.  (Italy).  Dept.  of  Spectroscopy,  Elec- 
trochemistry and  Physical  Chemistry. 
For  primary  bibliographic  entry  see  Field  5B. 
W88-01873 


EUTROPHICATION  MODEL  OF  THE  VENICE 
LAGOON:  STATISTICAL  TREATMENT  OF  'IN 
SITU'  MEASUREMENTS  OF  PHYTOPLANK- 
TON GROWTH  PARAMETERS, 

Venice  Univ.  (Italy).  Dept.  of  Spectroscopy,  Elec- 
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trochemistry  and  Physical  Chemistry. 

M.  Bertcnati,  C.  Dejak,  I.  M.  Lalatta,  and  G. 

Ecological  Modelling  ECMODT,  Vol.  37,  Nos.  1/ 
2,  p  103-130,  June  1987.  8  fig,  3  tab,  41  ref. 

Descriptors:  'Eutrophication,  *Lagoons,  'Venice, 
•Statistical  analysis,  'Phytoplankton,  Biomass, 
Mathematical  models,  Eddy  diffusion,  Model  stud- 


A  mathematical  eutrophication  model  was  ob- 
tained by  combining  a  pre-existing  three-dimen- 
sional model  based  on  eddy-diffusive  transport, 
embodying  tidal  agitation,  and  a  'trophic  dynamic 
reactor'  interconnecting  eight  intensive  physico- 
chemical  and  biological  variables.  Parameters  in- 
cluded in  the  phytoplankton  growth  equation,  K 
sub  N,  K  sub  p,  mu  sub  max,  were  obtained 
through  several  'in  situ'  investigations  performed 
under  varying  lagoon  conditions.  The  usual  statisti- 
cal treatments  for  analyzing  collected  data,  com- 
bined with  nonlinear  multiple  variability,  were 
found  unsuitable.  Therefore,  three  statistical  meth- 
ods were  elaborated:  algebraic  resolution,  includ- 
ing analyses  of  normal  and  log-normal  distributions 
of  the  results;  multiple  regression  analyses  with 
constrained  minima  through  a  secular  equation  of 
the  sixth  degree;  and  analysis  of  the  hypersurfaces 
of  variance  and  reconstruction,  from  computer 
maps,  of  three-dimensional  profiles  with  parabo- 
loid-like base.  Comparisons  of  results  obtained 
with  these  methods  permit  delimitation  of  variabili- 
ty ranges  of  constants.  Further,  the  values  adopted 
in  the  model  to  simulate  trophic  equilibria,  repro- 
duced real  lagoon  conditions.  (Author's  abstract) 
W88-01878 


ACID  RAIN  AFFECTS  EGG-LAYING  BEHAV- 
IOR OF  APPLE  MAGGOT  FLIES, 

Massachusetts  Univ.,  Amherst.  Dept.  of  Entomolo- 
gy and  Plant  Pathology. 

A.  L.  Averill,  E.  S.  Bowdan,  and  R.  J.  Prokopy. 
Experientia  EXPEAM,  Vo.  43,  No.  8,  p  939-942, 
1987.   3   fig,   20  ref.   DOA   Grant   No.   7800168. 

Descriptors:  *Acid  rain,  *Water  pollution  effects, 
•Ecological  effects,  *Insect  behavior,  *Apple 
maggot  flies,  'Eggs,  Simulation  analysis,  Apples, 
Flies,  Hydrogen  ion  concentration,  Nitric  acid, 
Sulfuric  acid. 

How  acid  precipitation  affects  insects  and  insect- 
plant  interactions  is  poorly  understood,  although 
an  increasing  number  of  reports  cite  complex  and 
varied  impacts  of  acids  on  plant,  water,  and  soil 
systems.  During  field  tests,  a  perplexing  variability 
in  egg-laying  behavior  of  the  apple  maggot  fly, 
Rhagoletis  pomonella  (W.)  (Diptera:  Tephritidae) 
was  observed,  when  presented  with  fruit  that  had 
been  exposed  to  different  rainfall  events.  In  a  series 
of  experiments,  the  hypothesis  that  these  observa- 
tions could  be  explained  by  differences  in  the  pH 
of  natural  rains  was  tested.  A  second  experiment, 
evaluated  the  effect  of  simulated  rain  by  'acidify- 
ing' distilled  water  using  a  3:2  molar  ratio  of  sulfu- 
ric and  nitric  acids.  Although  acid  precipitation  is 
composed  of  a  constellation  of  substances,  these  2 
acids  are  the  primary  components  and  this  is  the 
approximate  ratio  of  these  acids  occurring  in  the 
Amherst,  MA,  area  rainfall.  It  was  found  that  the 
tephritid  fruit  fly  is  less  likely  to  attempt  oviposi- 
tion  in  host  fruit  that  have  been  exposed  to  acid 
rain  or  to  a  simulated  acid  rain  solution  (pH  < 
3.8).  Electrophysiological  data  suggest  that  acid 
rain  residue  on  the  fruit  surface  may  interfere  with 
the  sensory  mechanisms  that  the  fly  uses  during 
recognition  and  acceptance  of  host  fruit.  (Lantz- 
PTT) 
W88-01879 


TEAM  STUDY:  PERSONAL  EXPOSURES  TO 

TOXIC    SUBSTANCES    IN    AIR,    DRINKING 

WATER,  AND  BREATH  OF  400  RESIDENTS 

OF  NEW  JERSEY,  NORTH  CAROLINA,  AND 

NORTH  DAKOTA, 

Environmental    Protection   Agency,    Washington, 

DC. 

L.  A.  Wallace,  E.  D.  Pellizzari,  T.  D.  Hartwell,  C. 

Sparacino,  and  R.  Whitmore. 

Environmental  Research  ENVRAL,  Vol.  43,  No. 


2,  p  290-307,  August   1987.  2  fig,  7  tab,  23  ref. 

Descriptors:  *Water  pollution  effects,  'Drinking 
water,  'New  Jersey,  'North  Carolina,  'North 
Dakota,  'Public  health,  'Chloroform,  Organic 
compounds,  Toxicity,  Monitoring. 

EPA's  TEAM  (Total  Exposure  Assessment  Meth- 
odology) Study  has  measured  exposures  to  20 
volatile  organic  compounds  in  personal  air,  out- 
door air,  drinking  water,  and  breath  of  approxi- 
mately 400  residents  of  New  Jersey,  North  Caroli- 
na, and  North  Dakota.  All  residents  were  selected 
by  a  probability  sampling  scheme  to  represent 
128,000  inhabitants  of  Elizabeth  and  Bayonne, 
New  Jersey,  131,000  residents  of  Greensboro, 
North  Carolina,  and  7,000  residents  of  Devils 
Lake,  North  Dakota.  Several  hypotheses  regarding 
indoor  sources  of  volatiles  have  been  generated, 
and  some  have  been  further  investigated  and  par- 
tially confirmed.  One  such  hypothesis  is  the  use  of 
hot  water  as  the  main  source  of  airborne  chloro- 
form in  homes.  This  hypothesis  is  based  on  the 
observation  that  the  median  indoor  level  of  chloro- 
form was  four  times  the  median  outdoor  level  in 
New  Jersey  in  the  fall  of  1981.  Assuming  a  typical 
air  exchange  rate  of  0.5  ach  and  a  typical  home 
volume  of  300  cu  m,  a  total  of  150  micrograms  of 
chloroform  would  have  to  be  liberated  each  hour 
to  achieve  a  steady-state  concentration  of  1  micro- 
gram/cu  m  above  background  (outdoor)  levels. 
Assuming  a  concentration  of  50  micrograms  chlo- 
roform/L  of  water,  at  least  3  L/hr  or  approximate- 
ly 70  L/day  would  be  required  to  liberate  all 
contained  chloroform  to  achieve  this  indoor  con- 
centration. Common  large-scale  uses  of  hot  water 
in  most  homes  include  baths  or  showers  and  wash- 
ing clothes  and  dishes.  Since  this  speculation  was 
first  made,  a  study  has  reported  such  liberation  of 
volatile  organics  during  showers.  (Lantz-PTT) 
W88-01881 


PH-RESPONSE  ON  LEAVES  AND  ISOLATED 
CUTICLES  OF  HEDERA  HELIX  L.  AFTER 
WETTING  WITH  ARTIFICIAL  RAINWATER, 

Bayreuth  Univ.  (Germany,  F.R.).  Lehrstuhl  fuer 

Hydrologie. 

O.  Klemm,  M.  Riederer,  and  T.  Frevert. 

Environmental       and       Experimental        Botany 

EEBODM,  Vol.  27,  No.  3,  p  349-355,  July  1987.  5 

fig,  1  tab,  20  ref. 

Descriptors:  'Hydrogen  ion  concentration, 
'Hedera  helix  L.,  'Artificial  rain,  'Acid  rain, 
'Water  pollution  effects,  'Leaves,  Plant  tissues, 
Cuticles,  English  ivy,  Chemical  reactions,  Buffers, 
Cation  exchange. 

pH  measurements  on  leaves  of  Hedera  helix  L. 
indicate  the  amount  and  strength  of  acids  present 
on  the  leaves,  and  the  buffering  mechanisms  taking 
place.  To  measure  the  amount  and  strength  of 
acids  on  dry  leaves  the  leaf  surfaces  had  to  be 
wetted  with  water  and  the  pH  determined  from  at 
least  two  different  wetting  thicknesses.  For  strong 
acids  delta  pH/delta  lg  vol  should  be  +0.95.  pH 
microelectrode  measurements  on  untreated  leaves 
and  isolated  cuticles  (the  physiologically  inner  side 
was  kept  moist  with  a  pH-buffer  solution)  indicat- 
ed that  no  buffering  action  (e.g.  by  weak  acids) 
takes  place  when  acidic  rainwater  is  evaporated 
from  leaves.  Thus,  acidity  of  leaf  surfaces  of  Eng- 
lish ivy  is  only  controlled  by  the  evaporation  rate 
of  the  precipitated  rainwater.  No  strong  acids  can 
be  found  on  leaves  of  field  grown  English  ivy, 
collected  in  Northern  Bavaria.  Even  under  opti- 
mized conditions  no  buffering  action  by  cation 
exchange  through  isolated  cuticles  could  be  ob- 
served. (Lantz-PTT) 
W88-01885 


TOXICOLOGY  OF  ORGANIC  MICROPOLLU- 
TANTS  IN  DRINKING  WATER:  ESTIMATING 
THE  RISK, 

Water  Research  Centre,  Medmenham  (England). 
For  primary  bibliographic  entry  see  Field  5G. 
W88-01899 


EPIDEMIOLOGICAL  SURVEY  OF  A  MAJOR 
OUTBREAK  OF  NOSOCOMIAL  LEGIONEL- 
LOSIS, 


Effects  Of  Pollution — Group  5C 

Institut  National  de  la  Sante  et  de  la  Recherche 

Medicale,  Paris  (France). 

M.  Guiguet,  J.  Pierre,  P.  Brun,  G.  Berthelot,  and 

S.  Gottot. 

International   Journal   of  Epidemiology   IJEPBF, 

Vol.  16,  No.  3,  p  466-471,  1987.  1  fig,  5  tab,  24  ref. 

Descriptors:  'Water  pollution  effects,  'Nosoco- 
mial diseases,  'Legionellosis,  'Human  diseases, 
'Water  pollution  sources,  'Path  of  pollutants,  In- 
fection, Hospitals,  Statistical  analysis,  Epidemiolo- 
gy, Public  health,  Multivariate  analysis,  Mathemat- 
ical studies,  Water  pollution. 

Forty-seven  nosocomial  cases  of  legionellosis  due 
to  Legionella  pneumophila  serogroup  1  were  diag- 
nosed in  one  major  outbreak  from  November  1982 
to  March  1983  in  a  960-bed  teaching  hospital. 
Contaminated  water  was  considered  to  be  a  possi- 
ble source  of  infection  because,  during  that  period, 
monthly  samples  were  found  to  be  positive  with 
averages  of  10,000  CFU/liter.  After  chlorination 
of  hot  water  associated  with  flushing  of  outlets, 
nearly  all  samples  taken  in  the  next  two  years  were 
found  to  be  negative.  A  case-control  study  was 
performed  to  examine  potential  risk  factors.  Three 
groups  of  controls  were  randomly  selected  among 
eligible  patients:  malignant  illness  (relative  risk,  RR 
=  3.5),  presence  of  an  ultimately  fatal  disease  (RR 
=  2.6),  and  exposure  to  corticosteroids  prior  to 
admission  (RR  =  7.9).  Investigations  of  in-hospital 
exposures  suggest  that  during  this  nosocomic.' 
break,  diagnostic  or  therapeutic  respiratory  pro  • 
dures  had  not  increased  the  risk  of  illness, 
though  the  epidemiological  association  between 
water  contamination  and  disease  remains  unclear 
the  eradication  of  L.  pneumophila  from  the  identi- 
fied water  supply  was  effective  in  preventing  dis- 
ease in  the  hospital.  (Author's  abstract) 
W88-01920 


WATERBORNE  OUTBREAKS  IN  SWEDEN  - 
CAUSES  AND  ETIOLOGY, 

National       Bacteriological       Lab.,       Stockholm 

(Sweden). 

Y.  Andersson,  and  T.  A.  Stenstrom. 

Water  Science  and  Technology  WSTED4,  Vol. 

19,  No.  3/4,  p  575-580,  1987.  1  fig,  3  tab,  11  ref. 

Descriptors:  'Epidemics,  'Public  health,  'Water 
pollution  effects,  'Wastewater  pollution,  Epidemi- 
ology, Sweden,  Human  diseases,  Microbiological 
studies,  Wastewater  transport,  Drinking  water, 
Wastewater,  Diseases. 

Thirty-two  waterborne  outbreaks  of  disease  in 
Sweden  are  known  to  have  occurred  during  1975  - 
1984,  affecting  nearly  12,000  people.  These  range 
from  single  family  outbreaks,  to  community  out- 
breaks affecting  up  to  3,000  people.  Microbial 
agents  were  isolated  in  about  40%  of  the  out- 
breaks, the  rest  are  of  unknown  etiology.  Epidemi- 
ological investigations  showed  that  only  a  fraction 
of  the  actual  number  of  cases  are  initially  reported. 
The  real  number,  as  judged  from  epidemiological 
follow-up  investigations,  was  in  many  instances 
tenfold  higher.  In  almost  all  the  cases,  the  cause  of 
the  outbreaks  was  a  technical  deficiency  like  back- 
siphonage  of  wastewater  along  drainage  pipes, 
broken  sewerage  or  sudden  pollution  of  raw  water 
intakes  coinciding  with  malfunction  of  chlorina- 
tion. (Author's  abstract) 
W88-01951 


PHOTOSYNTHETIC  KINETICS  DETERMINE 
THE  OUTCOME  OF  COMPETITION  FOR  DIS- 
SOLVED INORGANIC  CARBON  BY  FRESH- 
WATER MICROALGAE:  IMPLICATIONS  FOR 
ACIDIFIED  LAKES, 

Queen's  Univ.,  Kingston  (Ontario).  Dept.  of  Biol- 
ogy. 

For  primary  bibliographic  entry  see  Field  2H. 
W88-01988 


EFFECTS  OF  ARTIFICIAL  ACID  PRECIPITA- 
TION ON  THE  MYCORRHIZAS  OF  SCOTS 
PINE  SEEDLINGS, 

Institute  of  Terrestrial  Ecology,  Grange  over 
Sands  (England).  Merlewood  Research  Station. 
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Group  5C— Effects  Of  Pollution 

J.  Dighton,  and  R.  A.  Skeffington. 

New  Phytologist  NEPHAV,  Vol.   107,  No.   1    p 

191-202,   September    1987.    5   fig,   4   tab,   27   ref, 

append. 

Descriptors:  'Water  pollution  effects,  *Acid  rain, 
•Scots  Pine,  'Seedlings,  Hydrogen  ion  concentra- 
tion, Simulation  analysis,  Aluminum,  Sulfates,  Ly- 
simeters. 

Roots  were  examined  from  three-year-old  Scots 
pine  seedlings  (Pinus  sylvestris  L.)  growing  on  a 
humo-ferric  podzol  in  monolith  soil  lysimeters 
which  had  received  simulated  acid  rain  at  pH  3  or 
non-acidified  rain.  This  is  about  30  times  the  rate  of 
wet  H(  +  )  deposition  at  the  site  from  which  the 
lysimeters  were  taken.  Root  biomass  was  similar 
between  treatments,  but  acid-treated  root  systems 
showed  significantly  reduced  fine  root  branching 
compared  to  the  controls.  The  reduced  branching 
of  acid-treated  root  systems  was  attributed  to  a 
significant  reduction  in  the  occurrence  of  two  cor- 
ralloid  mycorrhizal  morphs.  The  coralloid  mycorr- 
hizas  were  characterized  by  profuse  extramatrical 
hyphal  development,  the  growth  of  which  was 
retarded  by  soil  conditions  in  the  acid-treated  lysi- 
meters. Soil  solution  measurements  showed  the 
major  effects  of  the  acid  treatment  to  be  increases 
in  concentrations  of  H(  +  ),  Ca(2  +  ),  Al  and  S04(2- 
).  It  seems  likely  that  an  increase  in  Al  and  reduc- 
tion of  pH  had  affected  the  growth  of  these  my- 
corrhizas.  This  may  have  nutritional  consequences 
for  trees  on  acidic  soil.  (Author's  abstract) 
W88-01991 


DETECTION  OF  POLLUTION  EFFECTS  ON 
MARINE  MACROBENTHOS:  FURTHER 
EVALUATION  OF  THE  SPECIES  ABUN- 
DANCE/BIOMASS  METHOD, 

Institute  for  Marine  Environmental  Research, 
Plymouth  (England). 

R.  M.  Warwick,  T.  H.  Pearson,  and  Ruswahyuni. 
Marine  Biology  MB10AJ,  Vol.  95,  No.  2,  p  193- 
200,  July   1987.  6  fig,  6  ref.  Department  of  the 
Environment  Contract  No.  PECD  7/7/179. 

Descriptors:  'Water  pollution  effects,  'Marine  en- 
vironment, 'Biomass,  'Population  dynamics,  Data 
acquisition,  Statistical  analysis,  Sensitivity  analysis, 
Ecosystems,  Ecological  effects. 

Empirical  data  are  presented  to  evaluate  the 
method  of  detecting  pollution-induced  disturb- 
ances in  marine  benthic  communities  by  a  compari- 
son of  the  distribution  of  numbers  of  individuals 
among  species  with  the  distribution  of  biomass 
among  species.  A  suggested  abbreviated  name  for 
the  technique  is  the  ABC  method  (abundance  bio- 
mass comparison).  Application  of  the  technique  to 
new  data  shows  that  it  is  a  sensitive  indicator  of 
natural  physical  and  biological  disturbance  as  well 
as  pollution-induced  disturbance  over  both  spatial 
and  temporal  scales.  Changes  in  the  configuration 
of  ABC  plots  during  ecological  succession  are  the 
reverse  of  those  resulting  from  increased  pollution 
levels.  The  technique  should  also  be  applicable  to 
intertidal  sediments,  where  physical  disturbance  of 
the  sediment  by  waves  does  not  appear  to  preclude 
its  utility.  (Author's  abstract) 
W88-01996 


COLORECTAL  CANCER  MORTALITY  AND 
INCIDENCE  IN  CAMPBELL  COUNTY,  KEN- 
TUCKY, 

Northern    Kentucky    Univ.,    Highland    Heights. 

Dept.  of  Biological  Sciences. 

R.  E.  Richmond,  J.  Rickabaugh,  J.  Huffman,  and 

N.  Epperly. 

Southern  Medical  Journal  SMJOAV,  Vol.  80,  No 

8,  p  953-957,  August  1987.  3  tab,  19  ref. 

Descriptors:  'Colorectal  cancer,  'Mortality,  'Epi- 
demiology, 'Campbell  County,  'Kentucky, 
'Drinking  water,  'Water  pollution  effects,  Public 
health,  Statistical  analysis,  Water  quality. 

Previous  publications  have  reported  an  unusually 
high  colon  cancer  mortality  rate  for  several  Ken- 
tucky counties.  These  high  rates  were  investigated 
by  examining  the  incidence  of  colorectal  cancer  in 
one  county  with  a  high  mortality  rate.  The  objec- 


tive was  to  determine  whether  the  incidence  of 
colorectal  cancer  was  as  high  as  mortality  rates 
indicated  and,  if  so,  to  look  for  possible  etiologic 
factors  for  the  high  rates.  The  incidence  of  colon 
cancer  was  found  to  be  significantly  higher  in 
Campbell  County  than  expected;  162  cases  of 
colon  cancer  were  expected,  192  (P  <  .01)  were 
actually  observed.  The  number  of  rectal  cancers 
was  no  higher  than  expected  (52  expected  and  62 
observed),  in  agreement  with  previously  reported 
mortality  figures.  A  geographic  plot  of  cases  by 
home  residence  showed  a  significantly  higher  rate 
of  colon  cancer  for  urban  county  regions  than  for 
rural  regions.  In  fact,  the  population  of  rural 
Campbell  County  had  a  colon  cancer  rate  signifi- 
cantly lower  than  either  the  county  rate  or  the 
national  rate.  Several  factors  were  analyzed  to 
explain  these  rate  differences.  The  only  consistent- 
ly associated  factor  was  source  of  residential  drink- 
ing water.  (Author's  abstract) 
W88-01999 


EFFECT  OF  OIL  AND  DISPERSANTS  ON  THE 
GROWTH  OF  MUSSELS, 

Trondheim  Univ.  (Norway).  Museum. 

T.  Stromgren. 

Marine  Environmental  Research  MERSDW,  Vol 

21,  No.  4,  p  239-246,  1987.  3  fig,   1  tab,   10  ref. 

Descriptors:  'Mussels,  'Oil  pollution,  'Oil,  'Dis- 
persants, 'Growth,  'Water  pollution  effects,  'Tox- 
icity, Population  exposure,  Mixing,  Mytilus. 

Mussels  (Mytilus  edulis  L.)  were  exposed  to  North 
Sea  crude  oil,  microencapsulated  oil  and  disper- 
sants,  singly  and  in  combination,  and  growth  rates 
measured  at  24-48  h  intervals.  Exposure  to  micro- 
encapsulated pure  oil  (2.0-2. 1  mg/L)  and  to  micro- 
encapsulated mixtures  of  oil  (2.2-2.5  mg/L)  +  5% 
of  the  different  dispersants  (FINASOL  0SR  5, 
COREXIT  9527,  DISPOLENE  36  S)  gave  ap- 
proximately the  same  reduction  in  growth  rate  (80- 
90%)  within  170  h.  Oil  chemically  dispersed  with 
DISPOLENE  36  S  and  a  pure  oil  mechanically 
dispersed  in  water  were  significantly  less  toxic.  In 
high  concentrations  (2  mg/L)  all  dispersants  are 
toxic,  DISPOLENE  36  S  significantly  more  than 
the  others.  Mussels  exposed  for  170  h  to  microen- 
capsulated oil  and  to  microencapsulated  oil/dis- 
persant  mixtures  recovered  to  control  growth 
within  300  h  in  clean  seawater,  while  in  those 
given  pure  oil-in-water  suspension,  the  recovery 
was  slower.  It  is  concluded  that  the  toxicity  of  oil 
is  mainly  related  to  size  and  concentration  of  oil 
particles,  while  the  effect  of  5%  dispersants  added 
is  negligible.  (Author's  abstract) 
W88-020O0 


LONG-TERM  (1978-1986)  POPULATION 
TRENDS  OF  BLACK  FIN  AMPHIPODS  OF 
PIERRE  NOIRE  (BAY  OF  MORLAIX,  WES- 
TERM  ENGLISH  CHANNEL)  AFTER  THE 
AMOCO  CADIZ  DISASTER  (EVOLUTION  A 
LONG  TERME  (1978-1986)  DES  POPULA- 
TIONS D'AMPHIPODES  DES  SABLES  FINS 
DE  LA  PIERRE  NOIRE  (BAIE  DE  MORLAIX, 
MANCHE  OCCIDENTALE)  APRES  LA  CATAS- 
TROPHE DE  L' AMOCO  CADIZ, 
Paris-6  Univ.  (France). 
J.-C.  Dauvin. 

Marine  Environmental  Research  MERSDW,  Vol. 
21,  No.  4,  p  247-273,   1987.  7  fig,  6  tab,  35  ref. 

Descriptors:  'Oil  pollution,  'Oil  spills,  'English 
Channel,  'Amoco  Cadiz,  'Amphipods,  'Oil, 
'Water  pollution  effects,  'Toxicity,  Population  ex- 
posure, Estuaries,  Bays,  Population  dynamics. 

Greatly  reduced  in  1978  by  the  Amoco  Cadiz  oil 
spill,  the  amphipod  populations  of  the  fine  sand 
community  of  Pierre  Noire  in  the  Bay  of  Morlaix, 
have  not  yet  fully  recovered  8  years  after  the 
pollution.  The  sublittoral  sandy-mud  benthic  com- 
munities in  the  western  part  of  the  English  Chan- 
nel show  a  discontinuous  distribution,  occurring  in 
isolated  zones  which  are  localized  in  estuaries  and 
bays.  The  amphipods,  which  are  characteristic  of 
these  communities  and  lack  a  pelagic  larva,  form 
insular  populations.  This  insular  distribution  delays 
their  re-introduction  to  the  fine  sand  community  of 
Pierre  Noire.  Moreover,  the  biological  and  demo- 


graphic characteristics  of  the  species  entail  limited 
periods  of  recolonisation  and  increase  in  popula- 
tion. (Author's  abstract) 
W88-O2O01 


EFFECTS  OF  ZINC  SULPHATE  ON  HAEMA- 
TOLOGICAL  PARAMETERS  IN  THE  DOC- 
FISH  SCYLIORHINUS  CANICULA  AND  IN- 
FLUENCES  OF  MS222, 

Universidad  Autonoma  de  Barcelona  (Spain).  Fac- 
ulty of  Sciences. 
R.  Flos,  L.  Tort,  and  J.  Balasch. 
Marine  Environmental  Research  MERSDW,  Vol 
21,  No.  4,  p  289-298,  1987.  4  tab,  35  ref. 

Descriptors:  'Dogfish,  'Zinc,  'Leucocyte,  'Water 
pollution  effects,  'Toxicity,  Population  exposure, 
Anaesthetics,  Hematology,  Blood. 

Haematological  variables  of  dogfish  collected  in 
February  and  March  were  analyzed  after  treat- 
ment with  acute  and  subacute  zinc  concentrations. 
Differences  were  found  only  in  leucocyte  number. 
Leucocyte  levels  were  affected  by  time  of  analysis. 
The  anaesthetic  MS222  also  exerted  a  significant 
influence  on  the  white  cell  number.  (Author's  ab- 
stract) 
W88-02002 


BIOMPHALARIA  GLABRATA  (SAY),  A  SUITA- 
BLE ORGANISM  FOR  A  BIOTEST, 

Commission  of  the  European  Communities,  Ispra 

(Italy).  Joint  Research  Centre. 

For  primary  bibliographic  entry  see  Field  5A. 

W88-02020 


EFFECTS  OF  ATRAZINE  ON  DISSOLVED 
OXYGEN  AND  NITRATE  CONCENTRATIONS 
IN  AQUATIC  SYSTEMS, 

State  Univ.  of  New  York  Coll.  at  Pittsburgh. 
Dept.  of  Biological  Sciences. 
P.  M.  Rocchio,  and  J.  L.  Malanchuk. 
Environment  International,  Vol.  12,  No.  6,  d  597- 
601,  1986.  2  fig,  Href. 

Descriptors:  'Water  pollution  effects,  'Atrazine, 
'Nitrates,  'Dissolved  oxygen,  Aquatic  habitats, 
Herbicides,  Organic  compounds. 

The  effects  of  the  herbicide  atrazine,  on  nitrate- 
nitrogen  (nitrate-N)  and  dissolved  oxygen  concen- 
trations in  aquatic  microcosms  were  determined. 
Treatment  levels  consisted  of  a  control,  50,  100, 
and  150  microgram(ug)/L  atrazine  with  four  repli- 
cates per  treatment.  From  a  stock  atrazine  solution 
serial  dilutions  were  prepared  for  each  treatment 
level.  The  serial  dilutions  were  added  as  single 
daily  doses  in  150  mL  increments  to  the  appropri- 
ate treatment.  Dissolved  oxygen  was  measured 
twice  daily  for  each  system.  Nitrate-N  concentra- 
tions were  measured  twice  weekly  for  the  duration 
of  the  experiment.  Dissolved  oxygen  was  not  re- 
sistant to  the  atrazine  perturbation  and  decreased 
to  concentrations  approximating  0.0  mg/L  for  all 
atrazine  concentrations.  However,  dissolved 
oxygen  concentrations  were  resilient  to  perturba- 
tion and  recovered  to  pretreatment  levels  within 
48  h  following  cessation  of  toxicant  input.  Nitrate- 
N  concentrations  also  were  not  resistant  to  the 
atrazine  perturbation  and  decreased  to  more  than 
90%  of  the  pretreatment  concentrations  following 
atrazine  introduction.  Nitrate-N  concentrations  for 
atrazine  treatments  exhibited  high  resilience  to  the 
perturbation.  Nitrate-N  concentrations  recovered 
to  approximately  90%  of  the  preperturbation  ni- 
trate-N concentrations  48  h  after  the  cessation  of 
the  toxicant.  Although  small  amounts  of  atrazine 
may  have  a  significant  impact  upon  aquatic  sys- 
tems by  reducing  levels  of  dissolved  oxygen  and 
nitrate,  there  appears  to  be  no  permanent  ecosys- 
tem damage  since  these  systems  recover  rapidly 
when  atrazine  levels  return  to  zero.  (Author's  ab- 
stract) 
W88-02022 


DEVELOPMENT   OF   QUANTITATIVE   ESTI- 
MATES   OF    UNCERTAINTY    IN    ENVIRON- 
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MENTAL   RISK   ASSESSMENTS   WHEN  THE 
SCIENTIFIC   DATA   BASE   IS   INADEQUATE, 

Environmental    Protection   Agency,   Washington, 

DC.  Office  of  Drinking  Water. 

For  primary  bibliographic  entry  see  Field  7C. 

W88-02025 


THIOCYANATE  TOXICITY  TO  DAPHNIA 
MAGNA:  MODIFIED  BY  PH  AND  TEMPERA- 
TURE, 

Concordia     Univ.,     Loyola     Campus,     Montreal 

(Quebec).  Ecotoxicology  Research  Lab. 

S.  J.  Watson,  and  E.  J.  Maly. 

Aquatic  Toxicology  AWTODG,  Vol.  10,  No.  1,  p 

1-8,  April  1987.  3  fig,  2  tab,  25  ref. 

Descriptors:  'Toxicity,  *Thiocyanates,  *Daphnia, 
•Water  pollution  effects,  Temperature  effects, 
Hardness,  Alkalinity,  Effluents. 

The  toxicity  of  thiocyanate  to  Daphnia  magna  was 
investigated  under  different  conditions  of  pH  (5,  6 
and  7)  and  temperature  (8,  12  and  16  C).  Water 
hardness  was  kept  constant  at  75  mg/L.  Results 
indicate  that  at  all  pH  levels  an  increase  in  temper- 
ature from  8  to  16  C  increased  toxicity.  A  rise  in 
temperature  from  8  to  16  C  at  pH  7  showed  the 
greatest  in  toxicity  (10-fold);  at  pH  5,  a  similar 
increase  in  temperature  resulted  in  a  5.5-fold  in- 
crease in  toxicity.  At  all  temperatures  tested,  an 
increase  in  pH  from  5  to  7  decreased  toxicity.  The 
most  toxic  combination  was  found  at  pH  5  at  16  C. 
There  are  two  main  conclusions  to  be  found  based 
on  these  data.  (1)  The  currently  proposed  standard 
for  thiocyanate  in  effluent  is  too  high  to  safely 
maintain  D.  magna  populations.  (2)  The  param- 
eters used,  pH  and  temperature,  are  important 
modifying  factors  of  thiocyanate  toxicity.  (Au- 
thor's abstract) 
W88-O2026 


EFFECTS  OF  FEEDING  AND  TEMPERATURE 
ON  UPTAKE,  ELIMINATION  AND  METABO- 
LISM OF  BENZO(A)PYRENE  IN  THE  BLUE- 
GILL  SUNFISH  (LEPOMIS  MACROCHIRUS), 

Tennessee  Univ.,  Knoxville. 
B.  D.  Jimenez,  C.  P.  Cirmo,  and  J.  F.  McCarthy. 
Aquatic  Toxicology-AWTODG,  Vol.  10,  No.  1,  p 
41-57,  April  1987.  5  fig,  2  tab,  32  ref.  DOE  Con- 
tract DE-AC05-840R21400. 

Descriptors:  'Isotope  studies,  *Benzo(a)pyrene, 
'Water  pollution  effects,  'Path  of  pollutants, 
'Bioaccumulation,  'Bluegill,  Population  exposure, 
Food  habits,  Diets,  Temperature,  Fate  of  pollut- 
ants. 

Bluegill  sunfish  (Lepomis  macrochirus)  were  ex- 
posed to  (14C)benzo(a)pyrene  (BaP)  in  a  flow- 
through  system  to  examine  the  effects  of  tempera- 
ture and  feeding  regime  on  BaP  uptake  and  elimi- 
nation and  extent  of  biotransformation  within  the 
fish.  The  rate  of  uptake  of  BaP  at  23  C  was  twice 
as  fast  in  fish  fed  during  aqueous  exposure  than  in 
those  denied  food;  however,  the  rate  of  elimination 
of  radioactivity  was  10  times  greater  in  the  fed  fish. 
BaP  was  rapidly  metabolized  to  polar  and  nonpo- 
lar  metabolites,  although  40  to  50%  of  the  radioac- 
tivity in  the  fish  appears  to  be  covalently  bound  to 
cellular  constituents.  The  rate  of  conversion  of 
BaP  to  polar  metabolites  was  also  accelerated  by 
feeding.  Because  animals  in  nature  usually  have 
food  available,  care  must  be  exercised  in  using, 
applying,  and  extrapolating  results  of  laboratory 
experiments  in  which  food  is  withheld.  Tempera- 
ture is  an  environmental  variable  that  had  a  signifi- 
cant effect  on  the  uptake,  elimination,  and  metabol- 
ic fate  of  organic  contaminants.  Both  BaP  uptake 
(5.8-fold)  and  14C  elimination  rates  (3.6-fold)  at  13 
C  were  lower  than  in  fed  fish  exposed  at  23  C.  The 
metabolite  profiles  indicate  that  biotransformation 
of  BaP  is  also  much  slower  at  the  colder  tempera- 
ture. (Author's  abstract) 
W88-02027 


EFFECT  OF  AVOIDANCE  ON  THE  PLASMA- 
CATION  CONCENTRATION  OF  BROOK 
TROUT  (SALVELINUS  FONTTNALIS)  SUB- 
JECTED TO  VARYING  LEVELS  OF  ACIDITY, 

Concordia     Univ.,     Loyola     Campus,     Montreal 


(Quebec).  Water  Pollution  Research  Lab. 

S.  C.  J.  Pedder,  and  E.  J.  Maly. 

Aquatic  Toxicology  AWTODG,  Vol.  10,  No.  1,  p 

29-39,  April  1987.  4  fig,  2  tab,  48  ref. 

Descriptors:  'Water  pollution  effects,  'Acid  rain, 
'Trout,  'Acid  water,  'Plasma,  Fish  behavior, 
Avoidance,  Sodium,  Potassium,  Ions,  Fish. 

Groups  of  20  juvenile  brook  trout  (Salvelinus  fon- 
tinalis)  were  subjected  to  sulfuric  acid-treated 
waters  (pH  4,  5,  5.5,  and  6)  over  96  h.  Results 
showed  a  decrease  in  plasma-sodium  levels  as  pH 
decreased,  especially  at  pH  4.  Plasma-calcium  con- 
centrations increased,  as  pH  decreased  to  5.  Potas- 
sium levels  decreased  with  increasing  acid  concen- 
trations. Plasma  magnesium  decreased,  but  only 
slightly,  when  compared  to  the  fluctuations  of  the 
other  ions.  The  avoidance  response  of  the  test 
species  to  low  pH  was  earlier  reported  with  signifi- 
cant avoidance  found  below  pH  5.5.  Plasma-cation 
concentrations  of  test  individuals  indicate  that 
lowest  level  without  avoidance  (pH  5.5)  had  great- 
est effect  on  ion  regulation.  Avoidance  at  the 
lowest  acid  level  (pH  4)  kept  ion  fluctuations  mini- 
mal. (Author's  abstract) 
W88-02028 


ANALYSIS  OF  ADDUCT  FORMATION  IN  THE 
BLUEGILL  SUNFISH  (LEPOMIS  MACRO- 
CHniUS)  BETWEEN  BENZO(A)PYRENE  AND 
DNA  OF  THE  LIVER  AND  HEMOGLOBIN  OF 
THE  ERYTHROCYTE, 

Oak  Ridge  National  Lab.,  TN.  Engineering  Tech- 
nology Div. 

L.  Shugart,  J.  McCarthy,  B.  Jimenez,  and  J. 
Daniels. 

Aquatic  Toxicology  AQTODG,  Vol.  9,  No.  6,  p 
319-325,  February  1987.  1  fig,  1  tab,  24  ref  Martin 
Marietta  Energy  System,  Inc.  Contract  DE- 
ACO5-840R21400. 

Descriptors:  *Benzo(a)pyrene,  'Water  pollution 
effects,  'Path  of  pollutants,  'Bioaccumulation, 
'Bluegill,  Population  exposure,  Hemoglobin, 
DNA,  Adducts,  Temperature,  Fish,  Prediction. 

Bluegill  sunfish  (Lepomis  macrochirus)  were  ex- 
posed to  a  single  dose  of  benzo(a)pyrene  by  i.p. 
injection  and  maintained  at  13  or  20  C.  Acid  hy- 
drolysis of  DNA  isolated  from  the  liver  and  hemo- 
globin from  the  erythrocyte,  72-h  posttreatment, 
released  tetrols,  which  were  separated  and  quanti- 
tated  by  high-performance  liquid  chromatogra- 
phy/fluorescence  analysis.  Examination  of  the 
tetrol  profiles  indicated  that  adduct  formation  with 
both  macromolecules  occurred  via  the  anti-  and 
syn-isomeric  diol  epoxide  metabolites  of 
benzo(a)pyrene.  The  majority  of  adducts  in  the 
DNA  formed  via  the  anti-diol  epoxide  (85%), 
which  is  similar  to  that  reported  for  other  orga- 
nisms. However,  adduct  formation  in  hemoglobin 
was  via  both  the  anti-  and  syn-isomeric  diol  epox- 
ides, which  is  different  from  that  reported  for 
mice.  Furthermore,  the  amount  of  adduct  forma- 
tion in  both  macromolecules  depended  upon  the 
temperatures  at  which  the  fish  were  maintained. 
Quantitation  of  the  covalent  interaction  of  geno- 
toxic  chemicals  such  as  benzo(a)pyrene  with  cellu- 
lar macromolecules  can  be  a  sensitive  biological 
marker  of  early  predictive  value  in  assessing  the 
significance  of  exposure  to  human  health  or  eco- 
system integrity.  (Author's  abstract) 
W88-02030 


INFLUENCE  OF  DIET  AND  PREEXPOSURE 
ON  THE  TOLERANCE  OF  SODIUM  PEN- 
TACHLOROPHENATE  BY  RAINBOW  TROUT 
(SALMO  GAIRDNERI), 

Waterloo  Univ.  (Ontario).  Dept.  of  Biology. 

B.  E.  Hickie,  and  D.  G.  Dixon. 

Aquatic  Toxicology  AQTODG,  Vol.  9,  No.  6,  p 

343-353,    February    1987.    1    fig,    4   tab,    37    ref. 

NSERC  (Canada)  Grant  A8155. 

Descriptors:  'Toxicity,  'Chlorinated  hydrocar- 
bons, 'Pentachlorophend,  'Water  pollution  ef- 
fects, 'Diets,  'Population  exposure,  'Phenols, 
'Trout,  'Liver,  Enzymes,  Sodium,  Carbohydrates. 

The  combined  effects  of  diets  varying  in  carbohy- 
drate-lipid  ratio,  as  well  as  preexposure  to  sublethal 


levels  of  sodium  pentachlorophenate  (NaPCP),  on 
the  lethal  tolerance  of  waterborne  NaPCP  by  rain- 
bow trout  (Salmo  gairdneri)  were  examined.  The 
three  diets  used  were  practical  salmonid  formula- 
tions, equivalent  in  energy  and  protein  content, 
with  cerelose-fish  oil  ratios  of  18.2:4.7%  (high  car- 
bohydrate, HC)  9.3:9.1%  (intermediate,  INT),  and 
0.6:13.8%  (low  carbohydrate,  LC).  Trout  that  had 
been  reared  on  the  test  diets  for  12  wk,  were 
exposed  to  0  or  50  microgram(ug)  NaPCP/L  for 
the  following  26  d.  The  incipient  lethal  level  (ILL) 
of  NaPCP  for  the  three  control  groups  (211  ug/L, 
LQ221  ug/L,  INT;  224  ug/L,  HC)  and  the 
NaPCP  preexposed  HC  group  (208  ug/L)  were 
not  significantly  different.  The  ILL  of  NaPCP  for 
the  LC  (182  ug/L)  and  INT  (190  ug/L)  NaPCP 
preexposed  groups  were  significantly  less  than  for 
the  other  groups,  but  not  different  from  each  other. 
Within  each  preexposure  level,  strong  correlations 
were  noted  between  the  ILL  of  NaPCP  and  the 
diet-dependent  parameters  liver  somatic  index, 
liver  glycogen  content,  liver  protein  content,  and 
whole-body  lipid  content,  Dietary  lipid  content 
appeared  to  be  the  primary  feed  component  affect- 
ing the  tolerance  of  NaPCP.  (Author's  abstract) 
W8  8-02032 


EVALUATION  OF  THE  EFFECT  OF  CHEMI- 
CALS ON  AQUATIC  ECOSYSTEM  BY  OB- 
SERVING THE  PHOTOSYNTHETIC  ACTIVI- 
TY OF  A  MACROPHYTE,  PORPHYRA  YE- 
ZOENSIS, 

Tokyo  Univ.  of  Fisheries  (Japan).  Dept.  of  Marine 
Environmental  Science  and  Technology. 
T.  Yoshida,  T.  Maruyama,  H.  I.  Kojima,  I. 
Allahpichay,  and  S.  Mori. 

Aquatic  Toxicology  AQTODG,  Vol.  9,  No.  4,5,  p 
207-214,  December  1986.  5  fig,  1  tab,  6  ref. 

Descriptors:  'Water  pollution  effects,  'Photosyn- 
thesis, 'Macrophytes,  'Porphyra,  'Bioindicators, 
Aquatic  habitats,  Isotope  studies,  Herbicides,  Or- 
ganic compounds,  Chemicals. 

Photosynthetic  activity  of  a  macrophyte,  Porphyra 
yezoensis,  was  observed  after  exposure  to  chemi- 
cals in  order  to  establish  a  method  for  evaluating 
their  effects  on  the  ecosystem.  Both  carbon  assimi- 
lation and  extracellular  products  were  measured 
using  (14C)Na2C03.  Commonly  used  herbicides, 
(l-(3,4-dichlorophenyl)-3,3-dimethylurea(DCMU), 
pentachlorophenol  (PCP)  and  3-amino-lH-l,2,4- 
triazol  (amitrole),  were  tested,  photosynthesis  was 
inhibited  by  DCMU  and  PCP,  and  EC50  values 
were  estimated  to  be  0.009-0.014  and  5.4-5.5  ppm, 
respectively.  However,  no  significant  inhibitory 
effect  was  observed  with  amitrole.  Extracellular 
products  showed  an  exponential  increase  in  the 
cases  of  DCMU  and  PCP,  similar  to  that  observed 
in  photosynthesis.  Thus,  the  inhibitory  effects  of 
chemicals  on  the  photosynthetic  activity  of  Por- 
phyra can  be  quantitatively  observed  using  this 
method.  (Author's  abstract) 
W88-02033 


VERTEBRAL  DEFORMITIES  AND  PHYSIO- 
LOGICAL EFFECTS  IN  FOURHORN  SCULPIN 
(MYOXOCEPHALUS  QUADRICORNIS) 

AFTER  LONG-TERM  EXPOSURE  TO  A  SIMU- 
LATED HEAVY  METAL-CONTAINING  EF- 
FLUENT, 

National  Swedish  Environment  Protection  Board, 
Nykoeping.  Brackish  Water  Toxicology  Lab. 
B.-E.  Bengtsson,  and  A.  Larsson. 
Aquatic  Toxicology  AQTODG,  Vol.  9,  No.  4,5,  p 
215-229,  December  1986.  2  fig,  6  tab,  45  ref. 

Descriptors:  'Fish  pathology,  'Sculpin,  'Water 
pollution  effects,  'Heavy  metals,  Effluents,  Smelt- 
ers, Population  exposure,  Fish,  Industrial 
wastewater,  Sulfides. 

Fourhorn  sculpin  (Myoxocephalus  quadricornis) 
were  exposed  for  one  year  to  two  concentrations 
(0.1  and  1  vol  %)  of  an  artificial  heavy  metal- 
containing  effluent  from  a  sulfide  ore  smelter.  At 
the  end  of  the  experiment,  the  fish  were  examined 
for  alterations  in  vertebral  structures,  for  otolith 
asymmetry  and  for  physiological  disturbances. 
Fourhorn  sculpin  exposed  to  the  effluent  displayed 
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'black  tail',  spinal  curvature  and  increased  frequen- 
cy of  vertebral  deformities,  particularly  in  the  tail 
region.  Comparison  of  weight  differences  between 
right  and  left  otoliths  revealed  increased  weight 
asymmetry  among  exposed  fish.  The  effluent  also 
caused  a  dose-dependent  elevation  of  the  ascorbic 
acid  content  in  the  liver  and  a  strong  inhibition  of 
the  enzyme  delta-aminolevulinic  acid  dehydratase 
in  the  red  blood  cells.  In  addition,  the  effluent  gave 
rise  to  an  increased  plasma  potassium  level  and  a 
decreased  plasma  chloride  level.  These  physiologi- 
cal alterations  indicate  that  the  complex  metal- 
containing  effluent  has  profound  effects  on  meta- 
bolic processes  and  ion  balance.  The  results  also 
confirm  effects  previously  shown  in  field  studies 
on  fish  living  in  the  vicinity  of  the  sulfide  ore 
smelter.  (Author's  abstract) 
W88-02034 


INCREASED  HEPATIC  METALLOTHIONEIN 
CONTENT  CORRELATES  TO  CADMIUM  AC- 
CUMULATION IN  ENVIRONMENTALLY  EX- 
POSED PERCH  (PERCA  FLUVIATILIS), 

Goeteborg  Univ.  (Sweden).  Dept.  of  Zoophysio- 

logy. 

For  primary  bibliographic  entry  see  Field  5B. 

W88-02035 


EFFECTS  OF  2,4-D  TREATMENT  ON  NATU- 
RAL BENTHIC  MACROINVERTEBRATE 
COMMUNITIES  IN  REPLICATE  ARTIFICIAL 
PONDS, 

Guelph  Univ.  (Ontario).  Dept.  of  Zoology. 
M.  Stephenson,  and  G.  L.  Mackie. 
Aquatic  Toxicology  AQTODG,  Vol.  9,  No.  4,5,  p 
243-251,  December  1986.  2  fig,  1  tab,  29  ref.  Envi- 
ronment Canada  Grant  RA-0-5. 

Descriptors:  *Water  pollution  effects,  'Ponds, 
•Herbicides,  *Macroinvertebrates,  Species  diversi- 
ty, Taxonomy,  Population  exposure,  Organic  com- 
pounds. 

The  impact  of  2,4-dichlorophenoxyacetic  acid  (2,4- 
D)  (applied  at  1  mg  2,4-D/L  an  aquatic  herbicide) 
on  the  natural  macrobenthic  community  in  artifi- 
cial pond  ecosystems  was  evaluated  in  6  identical 
ponds  planted  with  Eurasian  water  milfoil  (Myrio- 
phyllum  spicatum).  Four  ponds  were  treated  with 
2,4-D,  2  receiving  the  N,N-dimethylamine  salt,  and 
2  the  butoxyethyl  ester.  The  benthic  macroinverte- 
brate  communities  showed  no  primary  effects  due 
to  treatment.  Secondary  effects  appeared  over  a 
period  of  months,  and  by  338  days  after  treatment 
the  diversity  in  treated  ponds  was  significantly  (P 
<  0.05)  lower  than  the  diversity  in  control  ponds. 
Treated  ponds  were  numerically  dominated  by  Tu- 
bificidae,  while  several  genera  of  Chironomidae, 
Gastropoda,  and  Tubificidae  were  numerically  co- 
dominant  in  the  control  ponds.  (Author's  abstract) 
W88-02036 


USE  OF  BIOASSAYS  TO  ASSESS  AQUATIC 
ARTHROPOD  MORTALITY  FROM  PER- 
METHRIN  DRIFT  DEPOSITS, 

Forest  Pest  Management  Inst.,  Sault  Sainte  Marie 

(Ontario). 

B.  V.  Helson,  P.  D.  Kingsbury,  and  P.  De  Groot. 

Aquatic  Toxicology  AQTODG,  Vol.  9,  No.  4,5,  p 

253-262,  December  1986.  1  fig,  4  tab,  24  ref. 

Descriptors:  'Bioassay,  'Arthropods,  'Water  pol- 
lution effects,  'Toxicity,  'Permethrin,  Drift  depos- 
its, Mortality,  Insecticides,  Insects. 

Three  bioassay  methods  with  2  aquatic  arthropods, 
Gammarus  pseudolimnaeus  (Crustacea:  Amphipo- 
da)  and  Aedes  aegypti  larvae  (Insecta:  Diptera),  in 
artificial  aquatic  habitats  were  used  to  assess  the 
acute  lethal  effects  of  permethrin  due  to  downwind 
drift  deposits  from  mistblower  applications.  In  3 
separate  tests,  all  methods  produced  similar  results, 
namely,  that  single  line  sprays  of  permethrin  at  35 
g  Al/ha  resulted  in  mortality  only  within  30  m  of 
the  insecticide  source.  An  application  of  17.5  g  AI/ 
ha  produced  proportionately  lower  mortality. 
Mortality  of  amphipods  was  generally  higher  than 
that  of  mosquito  larvae.  The  bioassay  methods 
were  very  sensitive.  Standards  conducted  concur- 
rently with  the  tests  gave  LC50  values  of  0.25-0.37 


ppb  for  G.  pseudolimnaeus  and  0.69-1.85  ppb  for 
A.  aegypti  larvae.  (Author's  abstract) 
W88-02037 


ACUTE  TOXICITY  OF  POTASSIUM  PERMAN- 
GANATE TO  CHANNEL  CATFISH  FINGERL- 
INGS, 

Delta  Branch  Experiment  Station,  Stoneville,  MS. 

C.  S.  Tucker. 

Aquaculture  AQCLAL,  Vol.  60,  No.  2,  p  93-98, 

February  1987.  3  fig,  10  ref.  USDA  Agreement  84- 

CSRS-2-2363. 

Descriptors:  'Potassium  permanganate,  'Water 
pollution  effects,  'Catfish,  Oxygen  demand,  Popu- 
lation exposure,  Fish,  Growth  stages,  Inorganic 
compounds. 

The  96-h  LC50  of  potassium  permanganate 
(KMn04)  applied  as  a  single  dose  to  fingerling 
channel  catfish  Ictalurus  punctatus  in  aquaria  in- 
creased from  4.5  to  17.6  mg/L  as  the  chemical 
oxygen  demand  (COD)  of  the  test  waters  increased 
from  21  to  118  mg/L.  When  the  total  amount  of 
added  KMn04  was  divided  into  four  equal  doses 
applied  at  30-min  intervals,  the  96-h  LC50s  ranged 
from  9.0  to  25.6  mg/L  within  a  similar  range  of 
COD  values.  Relationships  were  also  developed 
for  the  '15-min  KMn04  demand'  of  the  water,  and 
COD  values  with  the  96-h  LC50  of  KMn04.  The 
15-min  KMn04  demand  was  found  to  be  a  rela- 
tively reliable  predictor  of  KMn04  toxicity.  (Au- 
thor's abstract) 
W88-02038 


COMPARATIVE    TOXICITY,    CHOLINERGIC 

EFFECTS,   AND  TISSUE   LEVELS   OF  S,S,S,- 

TRI-N-BUTYL         PHOSPHOROTRITHIOATE 

(DEF)  TO  CHANNEL  CATFISH  (ICTALURUS 

PUNCTATUS)   AND   BLUE  CRABS   (CALLIN- 

ECTES  SAPIDUS), 

Duke  Univ.,  Durham,  NC.  School  of  Forestry  and 

Environmental  Studies. 

C.  Habig,  R.  T.  Digiulio,  A.  A.  Nomeir,  and  M.  B. 

Abou-Donia. 

Aquatic  Toxicology  AQTODG,  Vol.  9,  No.  5/6,  p 

193-206,  December  1986.  6  fig,  33  ref.  National 

Toxicology  Training  Program  Grant  32ES  07031. 

Descriptors:  'Organophosphorus,  'Phosphoth- 
ioate,  'Path  of  pollutants,  'Water  pollution  effects, 
'Catfish,  'Crabs,  'Neurotoxicity,  Toxicity,  En- 
zymes, Fish,  Tissue  analysis. 

The  acute  neurotoxic  effects  of  S,S,S,-tri-n-butyl 
phosphorotrithioate  (DEF)  on  juvenile  channel 
catfish  and  adult  blue  craps  was  examined  using 
short-term  exposures  in  aerated,  static  aquaria.  The 
effects  on  acetylcholinesterase  (AChE)  activity  in 
catfish  brain  and  skeletal  muscle,  and  in  crab  gang- 
lia, was  studied.  In  addition,  recovery  of  AChE 
activity  was  followed  after  transferring  the  animals 
to  DEF-free  water.  The  results  indicate  that  both 
species  exhibit  pronounced  anticholinesterase  ef- 
fects due  to  DEF.  Recovery  of  AChE  activity  is 
quite  slow  in  nervous  tissues  of  both  animals  and 
catfish  skeletal  muscle,  with  effects  persisting  for 
several  weeks  following  a  single  acute  exposure. 
Tissue  levels  of  DEF,  as  well  as  its  rate  of  disap- 
pearance, were  followed  in  several  tissues  of  each 
species.  The  highest  levels  were  detected  in  fish 
liver,  but  high  levels  were  also  detected  in  fish 
brain.  Levels  in  crab  ganglia  were  an  order  of 
magnitude  lower  than  those  in  fish  brain,  but  the 
anticholinergic  effects  were  similar  in  both  species. 
Disappearance  was  biphasic  from  tissues  in  both 
animals,  with  relatively  long  half-lives  in  target 
tissues.  (Author's  abstract) 
W88-02040 


ACUTE  NITRITE  TOXICITY  AND  METHE- 
MOGLOBINEMIA IN  JUVENILE  MILKFISH 
(CHANOS  CHANOS  FORSSKAL), 

Southeast   Asian   Fisheries   Development   Center, 

Iloilo  (Philippines). 

J.  M.  E.  Almendras. 

Aquaculture  AQCLAL,  Vol.  61,  No.  1,  p  33-40, 

March  1987.  4  fig,  1  tab,  19  ref. 

Descriptors:  'Water  pollution  effects,  'Nitrites, 
•Toxicity,  'Milkfish,  Brackish  water,  Methemog- 


lobin,    Tissue    analysis,    Fish    physiology,    Fish, 
Growth  stages,  Population  exposure. 

Nitrite  was  about  55  times  more  toxic  to  milkfish 
juveniles  in  fresh  water  than  in  1.6%  brackish 
water:  the  48-h  median  lethal  concentrations  were 
12  mgN02-N/L  (95%  confidence  limit  =  7.4-19.6) 
and  675  mg  N02-N/L  (95%  confidence  limit  = 
435.8-1,045.4)  respectively.  Methemoglobin  levels 
were  higher  for  a  given  concentration  of  nitrite 
milkfish  kept  in  fresh  water  than  in  the  brackish 
water.  Methemoglobin  decreased  to  a  normal  level 
within  24-26  hours  of  the  removal  of  nitrite.  (Au- 
thor's abstract) 
W88-02042 


BACTERIAL  MUTAGENICITY  AND  CHEMI- 
CAL ANALYSIS  OF  POLYCYCLIC  AROMATIC 
HYDROCARBONS    AND   SOME   NITRO   DE- 
RIVATIVES IN  ENVIRONMENTAL  SAMPLES 
COLLECTED  IN  WEST  GERMANY, 
York  Univ.  (England).  Cancer  Research  Unit. 
R.  C.  Gamer,  C.  A.  Stanton,  C.  N.  Martin,  F.  L. 
Chow,  and  W.  Thomas. 

Environmental  Mutagenesis  ENMUDM,  Vol.  8, 
No.  1,  p  109-117,  1986.  3  fig,  3  tab,  30  ref. 

Descriptors:  'Water  pollution  effects,  'Air  pollu- 
tion effects,  'Mutagenicity,  'Polycyclic  aromatic 
hydrocarbons,  West  Germany,  'Snow,  'Pollutant 
identification,  Sample  preparation,  Enzymes. 

Snow  and  air  particulate  samples  collected  in 
Upper  Frankonia,  Federal  Republic  of  Germany, 
have  been  analyzed  for  nitro-polycyclic  aromatic 
hydrocarbons  (PAH)  and  PAH  content.  A  novel 
clean-up  technique  has  been  developed  enabling 
interfering  organochlorine  environmental  contami- 
nants to  be  removed  prior  to  analysis  of  the  hydro- 
carbons by  GC-MS.  Mass  fragmentation  patterns 
are  presented  for  1-nitropyrene,  6- 
nitrobenzo(a)pyrene,  6-nitrochrysene,  and  3-nitro- 
fluoranthene.  The  level  of  these  compounds  found 
in  air  samples  was  in  the  range  of  0.2-2.0  ng/cu  m 
with  the  exception  of  6-nitrobenzo(a)pyrene, 
which  was  not  detected.  This  compares  with  PAH 
values  of  between  1  and  6  ng/cu  m.  The  freshly 
fallen  snow  sample  collected  at  the  side  of  a  motor- 
way had  no  detectable  PAHs  or  nitro-PAHs.  Par- 
allel studies  on  the  bacterial  mutagenicity  of  the 
collected  air  samples  using  Salmonella  typhimur- 
ium  TA98  and  TA 100  in  the  presence  and  absence 
of  aroclor-induced  rat  liver  'S9'  revealed  both 
'direct'  and  'indirect'  activity.  Larger  numbers  of 
mutants  were  induced  in  the  presence  of  S9  than  in 
its  absence.  The  snow  sample  was  devoid  of  muta- 
genic activity.  These  studies  show  the  utility  of  the 
biological  approach  to  screen  environmental  sam- 
ples prior  to  expensive  and  time-consuming  chemi- 
cal analysis.  (Author's  abstract) 
W88-02057 


MUTAGENICITY  STUDIES  IN  SALMONELLA: 
RESIDUES  OF  OZONATED  AND/OR  CHLOR- 
INATED WATER  FULVIC  ACIDS, 

Environmental  Health  Directorate,  Ottawa  (Ontar- 
io). 

D.  J.  Kowbel,  S.  Ramaswamy,  M.  Malaiyandi,  and 

E.  R.  Nestmann. 

Environmental  Mutagenesis  ENMUDM,  Vol.  8, 
No.  2,  p  253-262,  1986.  2  fig,  2  tab,  41  ref. 

Descriptors:  'Ozonation,  'Chlorination,  'Water 
pollution  effects,  'Mutagenicity,  'Wastewater 
treatment,  'Disinfection,  'Salmonella,  Fulvic 
acids,  Water  pollution  sources,  Drinking  water, 
Organic  compounds. 

Aqueous  residues  of  ozonated,  chlorinated,  and 
ozonated/chlorinated  water  fulvic  acids  (WFA) 
were  tested  for  induction  of  His(  +  )  reversion  in 
Salmonella  typhimurium  strain  TA100  in  fluctua- 
tion tests  for  mutagenicity.  The  data  suggest  that 
ozonation  of  natural  organics  present  in  sources  of 
drinking  water  can  prevent  subsequent  formation 
of  by-products  of  chlorination  that  are  mutagenic 
in  bacteria.  Ozonation  of  the  WFA  at  different  pH 
and  at  varying  dose  levels  produced  residues  that 
were  not  or  were  only  weakly  mutagenic.  Chlorin- 
ation of  WFA  or  of  previously  ozonated  WFA  led 
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to  residues  that  were  highly  mutagenic.  However, 
mutagen  formation  in  the  ozonated/chlorinated 
residues  could  be  prevented,  depending  upon  the 
pH  of  the  WFA  solutions  during  ozonation  -  muta- 
genicity decreased  as  pH  increased.  This  decrease 
in  mutagenicity  is  associated  with  previous  obser- 
vations of  enhanced  ozone  decomposition  into  its 
highly  reactive  oxidant  species  at  higher  pH.  Since 
ozonation  seems  to  be  more  effective  at  alkaline 
pH,  alkaline  raw  water  sources  seem  to  be  the  best 
candidates  for  water  treatment  that  involves  ozon- 
ation. (Author's  abstract) 
W88-02058 


IN  VITRO  INDUCTION  OF  SISTER  CHROMA- 
TID EXCHANGES  AND  CHROMOSOMAL  AB- 
ERRATIONS IN  PERIPHERAL  LYMPHO- 
CYTES OF  THE  OYSTER  TOADFISH  AND 
AMERICAN  EEL, 

North  Carolina  Univ.,  Morehead  City.  Inst,  of 
Marine  Sciences. 

T  J.  Ellingham,  E.  A.  Christensen,  and  M.  B. 
Maddock. 

Environmental  Mutagenesis  ENMUDM,  Vol.  8, 
No.  4,  p  555-569,  1986.  2  fig,  3  tab,  46  ref.  EPA 
R81U34. 

Descriptors:  *Clastogens,  *Water  pollution  effects, 
•Eels,  'Toadfish,  'Chromosomes,  'Toxicity,  Cyto- 
genicity,  Chromatid  exchange,  Mammals. 

A  series  of  experiments  was  conducted  to  charac- 
terize the  proliferation  of  oyster  toadfish  lympho- 
cytes in  medium  containing  5-bromodeoxyuridine 
(BrdUrd)  and  to  determine  the  effectiveness  of 
cytogenetic  endpoints  for  assessing  the  genotoxic 
effects  of  in  vitro  exposure  of  toadfish  and  eel 
lymphocytes  to  known  mammalian  clastogens.  Al- 
though the  rate  of  proliferation  of  toadfish  lym- 
phocytes was  low  compared  to  that  of  mammalian 
lymphocytes,  the  effects  of  increasing  BrdUrd  con- 
centrations were  similar,  in  that  proliferation  ex- 
hibited a  concentration-dependent  inhibition  for 
concentrations  above  10  micromolar  BrdUrd.  Mi- 
tomycin C  (MMC)  and  ethylene  dibromide  (EDB) 
induced  concentration-dependent  increases  in 
chromatid-type  exchange  and  SCE  frequencies 
with  least  effective  concentrations  for  SCE  induc- 
tion by  that  were  comparable  to  or  slightly  lower 
than  those  that  have  been  obtained  with  mammali- 
an in  vitro  systems.  In  vitro  exposure  of  toadfish 
lymphocytes  to  dimethoate  (DIM)  induced  a  con- 
centration-dependent increase  in  SCE  frequency 
that  was  much  higher  than  that  observed  with 
mammalian  in  vitro  systems.  In  vitro  exposure  of 
American  eel  lymphocytes  to  MMC  also  induced  a 
concentration-dependent  increase  in  the  frequency 
of  chromosomal  aberrations  and  SCEs.  These  re- 
sults indicate  that  cytogenetic  endpoints  can  be 
effectively  scored  with  cultured  lymphocytes  from 
these  and  perhaps  other  fish  species  with  compara- 
ble karyotypes  that  contain  an  average  of  at  least 
0.07  pg  DNA/chromosome.  (Author's  abstract) 
W88-02059 


CULTURE  OF  ENDOMYCES  FIBULIGER  IN 
MUSSEL  PROCESSING  WASTES  AND  PRE- 
CD7ITATION  WITH  PEGS  OF  ITS  EXTRACEL- 
LULAR AMYLOLYTIC  SYSTEM, 

Instituto   de   Investigaciones   Pesqueras   de   Vigo 

(Spain). 

M.  Gonzalez,  J.  Miron,  and  M.  A.  Murado. 

Biotechnology  Letters  BILED3,  Vol.  9,  No.  4,  p 

281-286,  April  1987.  2  fig,  2  tab,  15  ref. 

Descriptors:  'Aquaculture,  'Mussels,  'Yeasts, 
'Growth,  Culturing  techniques,  Water  pollution 
effects,  Wastewater,  Nutrients,  Starches,  Chemical 
precipitation. 

The  growth  of  the  yeast  Endomyces  fibuliger  in 
mussel  processing  wastes  and  in  a  conventional 
medium  with  starch  as  C  source  is  compared.  The 
differences  found  mainly  affect  the  levels  of  its 
extracellular  amylolytic  system.  Precipitation  of 
this  system  in  several  ways  has  permitted  the  defi- 
nition of  a  method  of  improving  the  yields  of  the 
most  usual  ones.  (Author's  abstract) 
W88-02060 


EFFECT  OF  FERTILIZER,  CHICKEN 
MANURE  AND  DAIRY  MANURE  ON  TIMO- 
THY YIELD,  TISSUE  COMPOSITION  AND 
SOIL  FERTILITY, 

Macdonald  Coll.,  Ste.  Anne  de  Bellevue  (Quebec). 

Dept.  of  Renewable  Resources. 

For  primary  bibliographic  entry  see  Field  5E. 

W88-02075 


BIOMASS  AND  SPECIES  RICHNESS  OF 
AQUATIC  MACROPHYTES  IN  FOUR  MAINE 
(U.S.A.)  LAKES  OF  DIFFERENT  ACIDITY, 

Maine  Univ.  at  Orono.  Dept.  of  Wildlife. 

M.  L.  Hunter,  J.  J.  Jones,  J.  W.  Witham,  and  T.  M. 

Mingo. 

Aquatic  Botany  AQBODS,  Vol.  24,  No.  1,  p  91-95, 

March  1986.  2  tab,  9  ref. 

Descriptors:  'Acid  rain,  'Biomass,  'Species  diver- 
sity, 'Population  density,  'Maine,  'Oligotrophy 
lakes,  'Acidity,  'Macrophytes,  'Aquatic  plants, 
Chemical  properties,  Density,  Lakes,  Headwaters, 
Ecology,  Surveys. 

Macrophyte  communities  of  two  pairs  of  oligotro- 
phic headwater  lakes  of  different  acidity  in  Maine 
are  described.  In  each  pair,  the  lakes  were  phys- 
ically similar,  but  differed  chemically.  Macro- 
phytes were  sampled  in  late  July.  Diversity  was 
estimated  by  the  Shannon  index.  Of  22  species  of 
macrophyte  recorded,  all  were  found  in  the  cir- 
cumneutral  lakes  (14  and  15  each).  The  two  acidic 
lakes  had  only  11  species  (10  and  6  each).  There 
was  tremendous  variation  in  the  relative  abun- 
dance of  different  species,  with  Eriocaulon  septan- 
gulare  dominating  all  four  lakes.  Biomass  in  the 
circumneutral  lakes  ranged  from  14.0  to  157.86  g/ 
sq  m;  values  for  the  acidic  lakes  were  intermediate 
(33.8  and  74.6  g/sq  m).  Previous  studies  had  indi- 
cated that  a  shift  of  primary  producers  from  the 
pelagic  to  the  benthic  zone  may  be  a  general 
consequence  of  lake  acidification;  these  data  show 
that  this  is  not  always  the  case.  It  is  concluded  that 
more  surveys  are  needed.  (Author's  abstract) 
W88-02079 


INFLUENCE  OF  ACID  PRECIPITATION  ON 
THE   DEVELOPMENT   OF   ERYSIPHE   GRA- 
MINIS  DC  F.  SP.  TRITICI  MARCHAL  (EIN- 
FLUSS      SAEUREHALTIGER      NIEDERSCH- 
LAEGE  AUF  DIE  ENTWICKLUNG  VON  ERY- 
SIPHE GRAMINIS  DC.  F.  SP.  MARCHAL), 
Technische  Univ.  Braunschweig  (Germany,  F.R.). 
Inst,  fuer  Mikrobiologie. 
G.  Koennecker,  H.  J.  Aust,  and  H.  J.  Jaeger. 
Zeitschrift   fuer    Pflanzenkrankheiten    und    Pflan- 
zenschutz,  Vol.  94,  No.  1,  p  58-67,  February  1987. 
6  fig,  1  tab,  26  ref. 

Descriptors:  'Acid  rain  effects,  'Water  pollution 
effects,  'Acid  rain,  'Mildews,  'Plant  diseases,  'Air 
pollution  effects,  'Fungi,  Wheat,  Parasites. 

Plants  of  spring  wheat  cv.  'Kolibri'  were  inoculat- 
ed with  Erysiphe  graminis  f.  sp.  tritici  and  exposed 
to  simulated  acidic  precipitation  (H2S04,  HN03) 
of  pH  3.0,  4.2,  and  deionized  water  (pH  5.6). 
Artificial  rain  of  pH  3.0  significantly  inhibited 
mildew  development  when  plants  were  treated 
immediately  after  inoculation.  Two  different  ef- 
fects were  observed:  (1)  non-germinated  conidia 
were  washed  off  by  striking  droplets,  and  (2)  the 
effect  of  acidity.  The  pathogen  was  affected  during 
the  first  2  h  and  was  most  sensitive  immediately 
after  inoculation.  Inhibitory  effects  rapidly  de- 
creased with  further  development  of  the  fungus. 
Conidia  taken  from  colonies  exposed  to  acid  pre- 
cipitation were  as  infectious  as  conidia  taken  from 
untreated  colonies.  Acid  rain  had  no  predisposing 
effect  on  the  leaf  tissue  as  a  substrate  for  germinat- 
ing conidia.  (Author's  abstract) 
W88-02098 


USE  OF  AUTOCORRELATION  MOLECULAR 
DESCRIPTORS  IN  QUANTITATIVE  STRUC- 
TURE-ECOTOXICITY  RELATIOSHIPS  STUD- 
IES (UTILISATION  DES  DESCRIPTEURS  MO- 
LECULAIRES  D'AUTOCORRELATION  DANS 
LES  ETUDES  QUANTITATIVES  DU  TYPE 
STRUCTURE-ECOTOXICITE), 


Institut  Pasteur  de  Lyon  (France).  Lab.  of  Applied 

Hygiene. 

J.  Devillers,  D.  Zakarya,  P.  Chambon,  and  M. 

Chastrette. 

Comptes    Rendus    de    l'Academie    des    Sciences 

(Series  3)  CHDDAT  ,  Vol.  304,  No.  9,  p  195-198, 

March  1987.  1  fig,  1  tab,  20  ref. 

Descriptors:  *QSAR,  'Water  pollution  effects, 
'Model  studies,  'Toxicity,  'Aromatic  hydrocar- 
bons, Physico-chemical  properties,  Bonding,  Mo- 
lecular structure,  Mathematical  analysis,  Data  in- 
terpretation. 

Autocorrelation  molecular  descriptors  have  been 
used  for  the  description  of  toxicity  (60  hrs.,  IC50) 
of  48  pollutants  towards  an  holotrich  ciliate  proto- 
zoan, Tetrahymena  pyriformis.  The  ecotoxicologi- 
cal  significance  of  the  model  obtained  is  discussed 
and  some  remarks  are  made  concerning  improve- 
ment of  the  autocorrelation  method.  (Author's  ab- 
stract) 
W88-02104 


GROUNDWATER  IMPACTS  FROM 

WASTEWATER  LAND  DISPOSAL  SYSTEMS 
IN  WISCONSIN, 

Wisconsin  Dept.  of  Natural  Resources,  Madison. 
M.  D.  Witt,  and  D.  K.  Sauer. 
IN:  Proceedings  of  the  40th  Industrial  Waste  Con- 
ference, Purdue  University,  West  Lafayette,  Indi- 
ana, May  14-15,  1985.  Butterworths,  Boston,  MA. 
1985.  p  183-190,  8  tab,  11  ref. 

Descriptors:  'Land  disposal,  'Groundwater  pollu- 
tion, 'Wisconsin,  'Wastewater  treatment,  Ground- 
water quality,  Dissolved  solids,  Chlorides,  Alkalin- 
ity, Hardness,  Biological  oxygen  demand,  Nitro- 
gen, Ammonia,  Nitrates,  Hydrogen  ion  concentra- 
tion, Chemical  analysis. 

Seven  wastewater  land  disposal  systems  in  Wiscon- 
sin were  evaluated  as  to  their  impact  on  the 
groundwater.  The  findings  are  summarized  as  fol- 
lows: (1)  Each  of  the  seven  systems  have  had  some 
effect  on  the  groundwater.  The  parameter  which 
was  elevated  in  each  case  was  total  dissolved  solids 
(TDS).  Concentrations  of  TDS  in  the  downgra- 
dient wells  ranged  from  300  to  3,500  mg/L,  while 
upgradient  well  TDS  concentrations  ranged  from 
200  to  1,000  mg/L.  Lower  TDS  concentrations 
were  found  in  sandy  soils  and  sites  which  had 
lower  hydraulic  application  rates;  (2)  Chloride 
concentrations  in  the  wells  were  also  elevated  to 
almost  400  mg/L  at  those  sites  which  had  a  signifi- 
cant source  of  chlorides  in  the  wastewater;  (3) 
Hardness  and  alkalinity  concentrations  were  sig- 
nificantly elevated  only  at  Site  3.  Hardness  was 
elevated  from  a  background  mean  of  727  mg/L  to 
a  downgradient  mean  of  1,650  mg/L.  Alkalinity 
concentrations  increased  from  a  background  mean 
of  1,429  mg/L  to  a  downgradient  concentration  of 
2,178  mg/L;  (4)  Elevated  concentrations  of  BOD5 
or  COD  were  not  common  in  any  of  the  seven 
sites;  (5)  Three  of  the  seven  sites  had  some  in- 
creases of  organic  and  ammonia  nitrogen  in  the 
groundwater.  Site  1  which  has  been  identified 
before  as  being  a  grossly  overloaded  absorption 
pond  had  ammonia  nitrogen  concentrations  of  50 
mg/L  and  organic  nitrogen  concentrations  of  26 
mg/L  in  the  groundwater  monitoring  wells.  Site  2 
had  some  increases  of  organic  and  ammonia  nitro- 
gen concentrations  ranging  from  4  to  1 3  mg/L;  (6) 
Nitrate  nitrogen  concentrations  in  the  groundwater 
were  elevated  to  varying  degrees  at  Sites  3,  4,  and 
7.  Due  to  increased  nitrate  concentrations  in  the 
background  wells  at  Sites  4  and  7,  the  exact  contri- 
bution of  nitrates  to  the  groundwater  was  difficult 
to  determine.  At  all  three  sites,  however,  the  ap- 
plied nitrogen  in  the  wastewater  was  converted 
from  the  organic  and  ammonia  forms  to  the  nitrate 
form  by  the  relatively  permeable  soils;  and  (7) 
Groundwater  pH  concentrations  for  six  of  the 
seven  sites  did  not  vary  more  than  0.8  units.  This  is 
due  to  the  large  buffering  capacity  which  most 
soils  have  and  the  almost  neutral  pH  of  the 
wastewater.  Site  7,  however,  showed  some  signs 
that  the  pH  of  the  groundwater  was  dropping. 
Since  the  pH  of  the  wastewater  was  approximately 
4.0  to  4.5,  the  need  for  corrective  action  was 
apparent.  (See  also  W88-02132)  (Lantz-PTT) 
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Field  5— WATER  QUALITY  MANAGEMENT  AND  PROTECTION 


Group  5C — Effects  Of  Pollution 

W88-02152 


WASTEWATER  TREATMENT  BY  SPRAY  IR- 
RIGATION, QUALITY  OF  EFFLUENT  AND 
IMPACTS  ON  SOILS  AND  GROUNDWATER, 

Donohue  and  Associates,  Inc.,  Sheboygan,  WI. 
For  primary  bibliographic  entry  see  Field  5D. 
W88-02153 


COMPARISON  OF  ACUTE  TOXICITY  EVAL- 
UATIONS AND  EPA  WATER  QUALITY  CRI- 
TERIA WITH  MACROINVERTEBRATE  COM- 
MUNITY ANALYSIS  AT  SITES  OF  ELECTRO- 
FINISHING  DISCHARGES  TO  STREAMS, 
Massachusetts  Dept.  of  Environmental  Quality  En- 
gineering, Westborough.  Div.  of  Water  Pollution 
Control. 

For  primary  bibliographic  entry  see  Field  5A. 
W88-02192 


CHANGING  ILLINOIS  RIVER, 

Illinois  Univ.   at  Urbana-Champaign.   Water  Re- 
sources Center. 
G.  E.  Stout. 

IN:  Strategies  for  River  Basin  Management:  Envi- 
ronmental Integration  of  Land  and  Water  in  a 
River  Basin.  D.  Reidel  Publishing  Co.,  Dordrecht, 
Holland.  1985.  p  171-177,  1  fig,  2  ref. 

Descriptors:  'Illinois  River,  'Environmental  ef- 
fects, *River  basin  development,  Water  resources 
development,  Boats,  Transportation,  Municipal 
wastes,  Industrial  wastes,  Water  pollution  control, 
Sediment  transport,  Sedimentation,  Dissolved 
oxygen. 

Largest  of  the  Mississippi  River's  tributaries  in 
North  America  above  the  mouth  of  the  Missouri 
River,  the  Illinois  River  is  formed  by  the  conflu- 
ence of  the  Kankakee  and  Des  Plaines  Rivers 
about  midway  between  Chicago  and  LaSalle.  The 
river  flows  in  a  westerly,  southwesterly,  and  south- 
erly direction  for  a  distance  of  340  km  and  empties 
into  the  Mississippi  River  at  Grafton,  Illinois. 
Little  concern  was  shown  about  changes  in,  or  the 
changing  of,  the  Illinois  River  for  the  first  250 
years  of  its  use  by  white  people.  Steamboats  made 
their  way  far  up  its  reaches  in  the  19th  century. 
Cities  sprang  up  along  its  shores  and,  near  the 
headwaters,  Chicago  began  its  growth.  Events 
happened  rapidly  from  the  last  quarter  of  the  19th 
century  to  the  present  time.  Following  the  diver- 
sion of  water  from  Lake  Michigan  into  the  Illinois 
in  1900,  the  construction  of  levees  and  the  drainage 
of  bottom  lands  for  agricultural  purposes  began  to 
change  the  nature  of  the  Illinois  valley.  At  the 
same  time  the  aquatic  biota  ecosystem  was  threat- 
ened by  the  serious  menace  of  the  urban  wastes 
and  soil  from  erosion  being  discharged  into  the 
river.  A  decline  in  urban  and  industrial  pollution 
began  with  the  operation  of  treatment  plants  by  the 
Chicago  Sanitary  District  in  1922.  Pollution  con- 
trol was  aided  by  the  navigation  dams  that  become 
operational  in  the  upper  river  in  1933.  These  dams 
reduced  the  rate  of  flow,  thereby  resulting  in  bac- 
terial decomposition  of  waste  products  within  a 
shorter  distance  downstream.  A  gradual  reduction 
in  the  urban  pollution  of  the  Illinois  river  has 
continued  to  the  present  time.  Nevertheless,  be- 
tween 1920  and  1960,  major  losses  of  fisheries 
occurred  for  reasons  not  completely  understood. 
Yesteryear  problems  were  much  greater  and  more 
obvious  than  those  which  persist  today.  However, 
major  problems  do  not  presently  exist  throughout 
long  reaches  of  the  waterway.  Basically,  these 
problems  are:  (1)  sediment  transport  and  sediment 
deposition,  and  (2)  low  DO  concentrations  during 
warm  low  flow  periods.  Currently,  costly  pro- 
grams to  reduce  nonpoint  pollution  from  urban 
and  agricultural  sources  are  in  effect  in  order  to 
restore  the  ecosystem  for  aquatic  organism.  Even- 
tually, body  contact  sports  and  sport  and  commer- 
cial fisheries  will  again  become  a  benefit  to  the 
citizens  of  the  region.  (See  also  W88-02227) 
(Lantz-PTT) 
W88-02244 


1985  ANNUAL  REPORT,  COMMITTEE  ON 
THE  ASSESMENT  OF  HUMAN  HEALTH  EF- 
FECTS OF  GREAT  LAKES  WATER  QUALITY. 


International  Joint  Commission-United  States  and 
Canada,  Windsor  (Ontario).  Great  Lakes  Science 
Advisory  Board. 

Revision  of  October  1986,  Windsor,  Ontario.  Ill 
p,  7  tab,  1 1  append. 

Descriptors:  'Water  pollution  effects,  'Great 
Lakes,  'Public  health,  'Water  quality,  Chemical 
analysis,  Data  collections,  Toxicity,  Lethal  limits, 
Fish,  Carcinogens,  Environmental  effects. 

Since  its  inception,  the  Committee  on  Human 
Health  Effects  of  Great  Lakes  Water  Quality  has 
considered  the  possible  health  effects  of  chemical 
contamination  in  the  Great  Lakes.  Past  Annual 
Reports  have  summarized  toxicity  information  of 
chemicals  of  concern  listed  in  Appendix  E  to  the 
1978  Report  of  the  Water  Quality  Board.  In  this 
report,  the  Committee  summarizes  available  infor- 
mation on  maximum  allowable  exposures  for  some 
of  these  chemicals  and  highlights  possible  issues  of 
concern  in  the  Great  Lakes  basin  for  further 
review  and  possible  action  by  the  jurisdictions. 
The  recommendations  for  maximum  tolerable 
intake  of  chemicals  listed  in  this  report  are  taken 
from  statements  published  by  established  sources 
such  as  the  World  Health  Organization,  the  U.S. 
Environmental  Protection  Agency  and  the  U.S. 
National  Academy  of  Sciences.  Only  where  neces- 
sary did  the  Committee  develop  its  own  recom- 
mendations. The  information  leading  to  an  expres- 
sion of  concern  by  the  Committee  for  human  expo- 
sure to  certain  Great  Lakes  chemicals  is  subject  to 
update  as  new  information  on  toxicity  becomes 
available.  Therefore  some  of  the  values  for  maxi- 
mum tolerable  intake  are  provisional.  Data  on  ex- 
posure potential  are  also  tentative  as  the  relative 
contribution  of  the  various  routes  of  exposure  of 
many  of  the  chemicals  is  incompletely  known.  It 
may  well  be  that,  with  the  limited  resources,  an 
iterative  process  is  the  most  effective  route  to 
obtain  the  type  of  data  required  for  good  manage- 
ment decisions.  The  responsibility  for  advising  the 
public  rests  with  the  jurisdictions.  They  must  use 
their  own  resources  to  assess  the  risk  to  their 
populations  from  all  sources  affecting  their  respec- 
tive geographic  areas.  The  resources  available  to 
the  jurisdictions  are,  for  the  most  part,  larger  than 
those  of  the  International  Joint  Commission.  The 
Committee  is  also  following  developments  in  the 
field  of  research  on  tumors  in  Great  Lakes  fish, 
particularly  their  potential  to  serve  as  indicators  of 
contamination  with  chemicals  which  act  as  com- 
plete carcinogens,  initiators  or  promoters.  This 
report  presents  a  brief  statement  on  this  subject. 
(Lantz-PTT) 
W88-02266 


EVALUATION  OF  IRRIGATION  MANAGE- 
MENT PROCEDURES  FOR  GEOTHERMAL 
EFFLUENT, 

Idaho  Water  Resources  Research  Inst.,  Moscow. 
For  primary  bibliographic  entry  see  Field  3C. 
W88-02268 


MOUNT  ST.  HELENS:  THE  AFTERMATH, 

Bureau  of  Reclamation,  Washington,  DC.  Office  of 

Water  Research. 

For  primary   bibliographic   entry   see   Field   5G. 

W88-02272 


INTRODUCTION  TO  ENVIRONMENTAL  SCI- 
ENCE, 

Wisconsin  Univ.-Green  Bay. 

For  primary  bibliographic  entry  see  Field  5A. 

W88-02321 


MERCURY   IN  THE  ECOSYSTEM:   ITS   DIS- 
PERSION AND  POLLUTION  TODAY, 

Jadavpur  Univ.  (India).  Dept.  of  Geology. 
For  primary  bibliographic  entry  see  Field  5B. 
W88-02323 


PHYSIOLOGICAL  EFFECTS  OF  METAL  TOX- 
ICITY   ON    THE   TROPICAL    FRESHWATER 
SHRIMP      MACROBRACHIUM      CARCINUS 
(LINNEO,  1758), 
Universidad  de  Oriente,  Cumana  (Venezuela).  Inst. 


Oceanografico. 

M.  Correa. 

Environmental  Pollution,  Vol.  45,  No.  2,  p  149- 

155,    1987.    1   fig,   3  tab,    18  ref.   Universidad  de 

Oriente  CI-5-O19-O0284/85. 

Descriptors:  'Water  pollution  effects,  'Heavy 
metals,  'Toxicity,  'Shrimp,  Zinc,  Copper,  Respira- 
tion, Ammonia,  Gills,  Carbohydrates,  Lipids. 

Pilot  tests  were  performed  to  determine  the  level 
at  which  Zn(2  +  )  and  Cu  (2  +  )  ceased  to  be  acute- 
ly toxic  in  Macrobrachium  carcinus.  The  data  indi- 
cated that  the  static  96h-LC50  values  for  Zn(2  +  ) 
and  Cu(2  +  )  were  0.2  and  0.1  mg  respectively.  A 
differential  reduction  in  respiration  and  ammonia 
excretion  rates  was  noted  with  increasing  concen- 
trations of  these  metals  in  the  water.  These  levels 
may  result  in  a  toxic  body  burden  and  a  progres- 
sive deterioration  of  gill  efficiency.  A  decrease  in 
respiration  and  ammonia  excretion  rates  resulted  in 
a  decrease  in  0:N  ratios,  upon  exposure  to  Zn(2  +  ) 
and  Cu(2  +  )  concentrations.  The  ratios  obtained 
indicate  that  these  metals,  also  increased  depend- 
ence on  carbohydrate  or  lipid  reserves.  (Author's 
abstract) 
W88-02335 


ADDITION  OF  NAOH,  LIMESTONE  SLURRY 
AND  FINEGRAINED  LIMESTONE  TO  ACIDI- 
FIED LAKE  WATER  AND  THE  EFFECTS  ON 
SMOLTS  OF  ATLANTIC  SALMON  (SALMO 
SALAR  L.), 

Direktoratet  for  Vilt  og  Ferskvannsfisk,  Trond- 
heim  (Norway).  Fish  Research  Div. 
For  primary   bibliographic   entry   see   Field   5G. 
W88-02342 


COPPER  AS  AN  ALGICIDE  rN  A  TROPICAL 
RESERVOIR, 

James  Cook  Univ.  of  North  Queensland,  Towns- 

ville  (Australia).  Dept.  of  Botany. 

For  primary   bibliographic   entry   see   Field   5G. 

W88-02347 


SELECITVE  REMOVAL  OF  REEF  FISH  ASSO- 
CIATED WITH  AN  OFFSHORE  COOLING- 
WATER  INTAKE  STRUCTURE, 

Occidental  Coll.,  Los  Angeles,  CA. 

M.  Helvey,  and  P.  B.  Dorn. 

Journal  of  Applied  Ecology  JAPEAI,  Vol.  24,  No. 

1,  p  1-12,  April  1987.  3  fig,  5  tab,  30  ref. 

Descriptors:  'Cooling  water  intakes,  'Intakes, 
'Population  density,  'Fish  behavior,  Temporal 
variation,  Field  tests. 

Fish  captured,  tagged  and  released  at  an  offshore 
intake  structure,  together  with  a  comparison  of 
field  population  densities  and  respective  impinge- 
ment rates,  indicated  intake  removal  to  be  a  selec- 
tive process.  Intake-associated  species  comprised  a 
small  proportion  of  the  total  number  of  fish  re- 
moved and  were  not  removed  in  numbers  propor- 
tional to  their  field  densities.  The  rheotropic  be- 
havior of  four  species  associated  with  the  intake 
structure  demonstrated  that,  given  adequate  water 
clarity,  they  avoided  being  trapped  by  intake  water 
currents.  Diurnally  active  species  seeking  benthic 
cover  at  night  were  least  susceptible  to  intake 
removal.  Diurnally  active  species  that  hover  in  the 
water  column  at  night  and  predators  that  periodi- 
cally feed  at  twilight  and  evening  hours  were  more 
susceptible  to  removal.  Nocturnal  fish  were  most 
susceptible  to  removal.  (Author's  abstract) 
W88-02364 


MECHANISM  OF  TOXICITY  OF  IONIC 
COPPER  AND  COPPER  COMPLEXES  TO 
ALGAE, 

Commonwealth  Scientific  and  Industrial  Research 

Organization,     Sutherland    (Australia).     Div.    of 

Energy  Chemistry. 

J.  L.  Stauber,  and  T.  M.  Florence. 

Marine  Biology  MBIOAJ,  Vol.  94,  No.  4,  p  511- 

519,  May  1987.  1  fig,  6  tab,  35  ref. 
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WATER  QUALITY  MANAGEMENT  AND  PROTECTION— Field  5 


Descriptors:  *Water  pollution  effects,  'Toxicity, 
•Algae,  'Copper,  'Complexes,  Ions,  Photosynthe- 
sis, Reproduction,  Growth,  Diatoms,  Heavy 
metals. 

The  mechanism  of  toxicity  of  ionic  copper  and 
copper  complexes  to  growth,  photosynthesis,  res- 
piration, ATP  levels  and  mitochrondrial  electron- 
transport  chain-activity  in  two  marine  diatoms, 
Nitzschia  closterium  (Ehrenberg)  W.  Smithy  and 
Asterionella  glacialis  Castracane,  and  one  freshwa- 
ter green  alga,  Chlorella  pyrenoidosa  Chick  was 
investigated.  Copper  ions  depressed  both  cell  divi- 
sion and  photosynthesis  in  A.  glacialis  and  C. 
pyrenoidosa,  whereas  ionic  copper  concentrations 
which  were  inhibitory  to  cell  division  in  N.  clos- 
terium had  no  effect  on  photosynthesis,  respiration, 
ATP  production,  electron  transport  or  membrane 
ultrastructure.  This  suggests  that  in  N.  closterium, 
copper  does  not  act  on  the  chloroplast,  the  mitoch- 
rondrion,  or  the  cell  membrane,  since  if  it  did,  the 
above  parameters  should  be  affected.  Copper-eth- 
ylxanthogenate  was  exceptional  among  the  copper 
complexes  in  that  it  stimulated  respiration,  mitoch- 
rondrial electron-transport  and  ATP  formation  in 
N.  closterium  under  conditions  of  strongly  inhibit- 
ed cell  division  and  slightly  stimulated  photosyn- 
thesis. Ionic  copper  toxicity  may  result  from  a 
intracellular  reaction  between  copper  and  reduced 
glutathione  (GSH),  leading  to  a  lowering  of  the 
GSH:GSSG  ratio  and  suppression  of  mitosis.  In 
addition,  copper  inhibits  the  enzyme  catalase  and 
reduces  cell  defence  mechanisms  against  H202  and 
oxygen-free  radicals.  Lipid-soluble  copper  com- 
plexes are  more  toxic  than  ionic  copper  because 
both  the  metal  and  the  ligand  are  introduced  into 
the  cell.  Toxicity  of  ionic  copper  is  ameliorated  by 
trivalent  metal  ions  in  the  growth  medium,  includ- 
ing those  of  Mn,  Co,  Al,  Fe  and  Cr  which  form  a 
layer  of  metal  (III)  hydroxide  around  the  algal  cell, 
adsorb  copper  and  reduce  its  penetration  into  the 
cell.  The  degree  of  insolubility  of  the  metal  (III) 
hydroxide  is  related  to  its  ability  to  protect  against 
copper  toxicity.  In  addition,  manganese  and  cobalt 
catalytically  scavenge  damaging  H202  and  super- 
oxide radicals,  respectively,  produced  by  the  cell. 
(Author's  abstract) 
W88-02369 


REPRODUCTIVE  BIOLOGY  AND  THE  PATH- 
OLOGICAL CHANGES  OF  THE  PLAICE 
PLEURONECTES  PLATESSA  (L.)  AFTER  THE 
'AMOCO  CADIZ'  OIL  SPILL  ALONG  THE 
NORTH-WEST  COAST  OF  BRITTANY, 
Universite  de  Bretagne-Occidentale,  Brest 
(France).  Lab.  de  Biologie  Animale. 
T.  Brule. 

Journal  of  the  Marine  Biological  Association  of  the 
United  Kingdom  JMBAAK,  Vol.  67,  No.  2,  p  237- 
247,  May  1987.  5  fig,  3  tab,  18  ref. 

Descriptors:  'Estuaries,  'Oil  spills,  'Water  pollu- 
tion effects,  'Fish  pathology,  'Reproduction, 
'Amoco-Cadiz,  'Plaice,  Spawning,  Fish  physiolo- 
gy, Histology,  Hydrocarbons. 

Plaice  captured  along  the  north-west  coast  of  Brit- 
tany become  mature  at  four  years  and  at  38-40  cm 
length.  The  spawning  period  occurs  in  February 
and  March.  Low  gonadosomatic  index  and  histo- 
logical anomalies  of  ovaries  have  been  observed 
during  the  reproductive  period.  The  presence  of 
hydrocarbons  in  the  estuaries  and  their  sediments, 
resulting  from  the  'Amoco  Cadiz'  wreck,  seems  to 
be  responsible  for  the  alterations  in  oogenesis  of 
disturbed  females.  The  results  are  compared  with 
those  obtained  by  other  authors  in  the  same  area 
and  in  other  geographic  zones.  (Author's  abstract) 
W88-02372 


sENsrnvrrY       of       high-elevation 

STREAMS  IN  THE  SOUTHERN  BLUE  RIDGE 
PROVINCE  TO  ACIDIC  DEPOSITION, 

Georgia  Univ.,  Athens.  Dept.  of  Sociology  and 

Anthropology. 

P.  V.  Winger,  P.  J.  Lasier,  M.  Hudy,  D.  Fowler, 

and  M.  J.  Van  Den  Avyle. 

Water  Resources  Bulletin  WARBAQ,  Vol.  23,  No. 

3,  p  379-386,  June  1987.  3  fig,  2  tab,  30  ref. 


Descriptors:  'Water  pollution  effects,  'Acid  depo- 
sition, 'Acid  rain,  'Streams,  Alkalinity,  Water 
chemistry,  Acidity,  Ions,  Monitoring. 

The  Southern  Blue  Ridge  Province,  which  encom- 
passes parts  of  northern  Georgia,  eastern  Tennes- 
see, and  western  North  Carolina,  has  been  predict- 
ed to  be  sensitive  to  impacts  from  acidic  deposi- 
tion, owing  to  the  chemical  composition  of  the 
bedrock  geology  and  soils.  This  study  confirms  the 
predicted  potential  sensitivity,  quantifies  the  level 
of  total  alkalinity  and  describes  the  chemical  char- 
acteristics of  30  headwater  streams  of  this  area. 
Water  chemistry  was  measured  five  times  between 
April  1983  and  June  1984  at  first  and  third  order 
reaches  of  each  stream  during  baseflow  conditions. 
Sensitivity  based  on  total  alkalinity  and  the  Calcite 
Saturation  Index  indicates  that  the  headwater 
streams  of  the  Province  are  vulnerable  to  acidifica- 
tion. Total  alkalinity  and  pH  were  generally  higher 
in  third  order  reaches  (mean,  72  micro-eq/L  and 
6.7)  than  in  first  order  reaches  (64  micro-eq/L  and 
6.4).  Ionic  concentrations  were  low,  averaging  310 
and  340  micro-eq/L  in  first  and  third  order 
reaches,  respectively.  A  single  sampling  appears 
adequate  for  evaluating  sensitivity  based  on  total 
alkalinity,  but  large  temporal  variability  requires 
multiple  sampling  for  the  detection  of  changes  in 
pH  and  alkalinity  over  time.  Monitoring  of  stream 
water  should  continue  in  order  to  detect  any  subtle 
effects  of  acidic  deposition  on  these  unique  re- 
source systems.  (Author's  abstract) 
W88-02377 


UNAVAILABILITY  OF  POLYNUCLEAR  ARO- 
MATIC HYDROCARBONS  FROM  COAL  PAR- 
TICLES TO  THE  EASTERN  OYSTER, 

Virginia  Inst,  of  Marine  Science,  Gloucester  Point. 
For  primary  bibliographic  entry  see  Field  5B. 
W88-02421 


INTERACTION  OF  TRACE  METALS  ZN,  CD, 
AND  MN,  WITH  CA  CONCRETIONS  IN  THE 
GILLS  OF  FRESHWATER  UNIONID  MUS- 
SELS, 

Louisiana  State  Univ.,  Baton  Rouge.  Dept.  of  Zo- 
ology and  Physiology. 

H.  Silverman,  J.  W.  McNeil,  and  T.  H.  Dietz. 
Canadian  Journal  of  Zoology  CJZOAG,  Vol.  65, 
No.  4,  p  828-832,  April  1987.  2  fig,  3  tab,  15  ref. 
NSF  Grants   DCB   8303789   and   DCB   8518221. 

Descriptors:  'Calcium  concretions,  'Water  pollu- 
tion effects,  'Isotope  studies,  'Heavy  metals, 
'Mussels,  Gills,  Zinc,  Manganese,  Cadmium,  Cal- 
cium, Cations,  Reproduction. 

The  interaction  of  Zn,  Mn,  and  Cd  with  Ca  con- 
cretions in  the  gills  of  unionid  mussels  was  investi- 
gated. Raising  blood  levels  of  these  ions  to  twice 
their  normal  values  for  a  week  does  not  result  in 
significant  deposition  of  these  metals  into  gill  con- 
cretions. The  interaction  of  Zn  with  the  concre- 
tions was  examined  in  more  detail  both  in  vivo  and 
in  vitro.  Isolated  concretions  bind  Zn  as  rapidly  as 
Ca.  However  short-term  in  vivo  labelling  studies 
using  radiolabelled  Zn  and  Ca  verify  that  Zn  is  not 
added  to  concretions  while  Ca  is  being  rapidly 
accumulated.  These  studies  demonstrate  that  calci- 
um concretions  from  the  gills  of  unionid  mussels 
do  not  indiscriminately  bind  divalent  cations,  but 
precisely  regulate  the  species  of  divalent  cation 
incorporated.  This  is  further  evidenced  by  the  lack 
of  relationship  between  blood  or  pond  water 
cation  levels  and  the  levels  of  specific  cations 
found  in  the  concretions.  Since  the  concretions  are 
mobilized  during  the  reproductive  period,  and 
serve  as  a  source  of  glochidial  calcium,  it  would  be 
disadvantageous  for  these  concretions  to  bind  diva- 
lent cations  for  detoxification  purposes.  (Author's 
abstract) 
W88-02424 


CASE-CONTROL  STUDY  OF  COLON  CANCER 
AND  DRINKING  WATER  TRIHALOMETH- 
ANES  IN  WISCONSIN, 

Wisconsin    Univ. -Madison.    Dept.    of   Preventive 

Medicine. 

T.  B.  Young,  D.  A.  Wolf,  and  M.  S.  Kanarek. 

International   Journal   of  Epidemiology   IJEPBF, 


Effects  Of  Pollution — Group  5C 

Vol.  16,  No.  2,  p  190-197,  June  1987.  1  fig,  5  tab,  18 
ref,  append. 

Descriptors:  'Colon  cancer,  'Water  pollution  ef- 
fects, 'Trihalomethanes,  'Case  studies,  'Popula- 
tion exposure,  Drinking  water,  Chlorination,  Diet, 
Surveys,  Model  studies,  Wisconsin. 

A  case-control  study  was  conducted  to  test  the 
hypothesis  that  chronic  ingestion  of  trihalometh- 
anes (THMs),  occurring  as  chlorination  byprod- 
ucts in  drinking  water,  carries  a  risk  of  colon 
cancer.  Lifetime  residential  and  water  source  histo- 
ries and  information  on  water-drinking  habits,  diet, 
sociodemographics,  medical  and  occupation  histo- 
ries, lifestyle  and  other  factors  were  obtained  by 
questionnaire  from  a  statewide  sample  of  newly- 
diagnosed  colon  cancer  cases  (N  =  347),  controls 
with  cancer  of  other  sites  (N  =  639)  and  general 
population  controls  (N  =  611).  Since  no  data  on 
past  THM  levels  exists,  it  was  necessary  to  devise  a 
scheme  to  generate  THM  estimates  for  all  Wiscon- 
sin water  sources.  For  this,  a  statistical  model 
based  on  quantitative  THM  measures  and  routine- 
ly-recorded data  taken  at  81  municipal  water  facili- 
ties was  used  in  conjunction  with  individual  resi- 
dential histories  to  estimate  odds  ratios  adjusted  for 
age,  sex  and  urban  living,  for  colon  cancer  and 
THM  exposure.  The  study  results  indicate  that 
THM  in  Wisconsin  drinking  water  does  not  pose  a 
significant  colon  cancer  risk.  Odds  ratios  for  expo- 
sure to  the  middle  and  highest  category  of  lifetime 
cumulative  THM  were  1.05  (95%  CI  =  0.66-1.68) 
and  0.93  (95%  CI  =  0.55-1.57)  respectively,  rela- 
tive to  the  cancer  control  group,  and  1.10  (95%  CI 
=  0.68-1.78)  and  0.73  (95%  CI  =  0.44-1.21)  re- 
spectively, relative  to  the  general  population  con- 
trols. Odds  ratios  based  on  other  THM  exposure 
variables,  including  cumulative  THM  indices  for 
10-30  year  periods  and  dichotomous  surrogate 
variables,  were  close  to  1.00  with  few  exceptions, 
consistent  with  the  conclusion  that  THM  exposure 
is  not  associated  with  colon  cancer.  (Author's  ab- 
stract) 
W88-02426 


HEALTH  SIGNIFICANCE  OF  CHLORINA- 
TION BYPRODUCTS  IN  DRINKING  WATER: 
THE  HOUSTON  EXPERIENCE, 

Texas  Univ.  Health  Science  Center  at  Houston. 

School  of  Public  Health. 

I.  Cech,  A.  H.  Holguin,  A.  S.  Littell,  J.  P.  Henry, 

and  J.  O'Connell. 

International   Journal   of  Epidemiology   IJEPBF, 

Vol.  16,  No.  2,  p  198-207,  June  1987.  4  fig,  2  tab,  38 

ref.  NCI  Grant  (5R01-CA  24138-01). 

Descriptors:  'Cancer,  'Mortality,  'Water  pollu- 
tion effects,  'Trihalomethanes,  'Case  studies, 
•Population  exposure,  Drinking  water,  Chlorina- 
tion, Diet,  Surveys,  Houston,  Texas. 

In  1954,  following  the  construction  of  Lake  Hous- 
ton, a  change  from  lightly  chlorinated  ground 
sources  to  a  heavily  chlorinated  surface  source  of 
drinking  water  took  place  for  a  sizable  part  of  the 
population  in  the  city  of  Houston,  Texas.  This  has 
provided  the  opportunity  to  compare  the  incidence 
of  urinary  tract  cancer  mortality  in  populations 
exposed  to  heavily  chlorinated  and  lightly  chlorin- 
ated drinking  water.  The  spatial,  diurnal,  and  sea- 
sonal concentrations  of  chlorination  byproducts 
(trihalomethanes)  in  Houston  water  were  assessed. 
The  range  of  concentrations  varied  from  below  the 
limits  of  detection  in  treated  groundwater,  to  more 
than  200  mg/L  (twice  the  level  allowed  by  US 
drinking  water  standards)  in  treated  lake  water. 
The  mortality  experience  by  gender,  by  race,  and 
by  age  cohorts  for  the  period  1940  to  1970  from 
urinary  tract  cancers  to  the  surface  water.  By  the 
1970's  20  years  following  the  switch  to  surface 
water,  an  increase  was  detected  in  urinary  cancer 
mortality  rates  for  white  females  without  a  corre- 
sponding increase  observed  for  white  males.  No 
clear-cut  trends  were  found  for  the  non-white  pop- 
ulation. On  balance,  a  detrimental  urinary  cancer 
effect  associated  with  a  switch  to  chlorinated  sur- 
face water  has  not  been  demonstrated  yet.  (Au- 
thor's abstract) 
W88-02427 
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SOIL  NUTRIENT  LEACHING  IN  RESPONSE 
TO  SIMULATED  ACID  RAIN  TREATMENT, 

Tennessee  Valley  Authority,  Chattanooga.  Div.  of 

Air  and  Water  Resources. 

J.  M.  Kelly,  and  R.  C.  Strickland. 

Water,  Air,  and  Soil  Pollution  WAPLAC,  Vol.  34, 

No.  2,  p  167-181,  June  1987.  4  fig,  6  tab,  24  ref. 

Descriptors:  'Water  pollution  effects,  *Acid  rain 
effects,  'Soil  water,  'Nutrients,  'Leaching,  'Simu- 
lated  rainfall,   Ions,   Leachates,   Acidity,   Cations. 

Soil  and  soil  solution  nutrient  concentrations  were 
evaluated  over  a  30-mo  period  to  determine  the 
impact  of  simulated  acidic  precipitation  (70:30 
equivalent  basis  H2S04:HN03)  at  pH  values  of 
5.7,  4.5,  4.0,  and  3.5  on  forest  microcosms.  Soil 
nutrient  analysis  indicated  significantly  lower  con- 
centrations of  exchangeable  Ca  and  Mg  in  the  top 
3.5  cm  of  the  mineral  soil  after  30  mo  of  pH  3.5 
treatment.  Leachate  collected  from  the  pH  4.5,  4.0, 
and  3.5  treatments  at  the  25  cm  depth  (below  the  A 
horizon)  exhibited  significant  increases  CI,  NH4, 
P04,  K,  and  S04  concentrations  compared  to  the 
pH  5.7  treatment.  At  the  50  cm  depth  (mid-profile) 
all  leachate  element  concentrations  except  NH4 
increased  significantly  in  response  to  treatment.  At 
the  100  cm  depth  (profile  bottom),  no  significant 
effects  of  treatment  on  leachate  chemistry  were 
observed.  The  elevated  base  cation  concentration 
values  found  in  the  50  cm  soil  solution  samples 
support  at  least  partially  the  described  reduction  in 
Ca  and  Mg  in  the  surface  soil  horizon.  The  100  cm 
concentration  data  indicate  that  cations  mobilized 
out  of  the  A  and  upper  B  horizon  in  response  to 
treatment  were  immobilized  before  reaching  the 
bottom  of  the  soil  profile.  Evaluation  of  nutrient 
flux  out  of  the  microcosm  at  the  100  cm  depth  did 
not  indicate  any  statistically  significant  response  to 
the  treatment.  Nitrate  rather  than  S04  was  found 
to  be  the  dominant  anion  leaving  the  microcosm  by 
an  average  factor  of  7  to  1.  (Author's  abstract) 
W88-02458 


AEROMONAS  HYDROPHILA  DENSITIES  IN 
THERMALLY-ALTERED  RESERVOIR  WATER 
AND  SEDIMENTS, 

Texas  Univ.  at  Dallas,  Richardson.  Graduate  Pro- 
gram in  Environmental  Sciences. 
G.  A.  Burton,  and  G.  R.  Lanza. 
Water,  Air,  and  Soil  Pollution  WAPLAC,  Vol.  34, 
No.  2,  p  199-206,  June  1987.  7  fig,  1  tab,  16  ref. 

Descriptors:  'Eutrophic  reservoirs,  'Aeromonas, 
'Limnology,  'Water  pollution  effects,  'Thermal 
pollution,  'Temperature  effects,  'Population  dy- 
namics, Plumes,  Microorganisms,  Monitoring, 
Temperature,  Sediments,  Seasonal  variation. 

Aeromonas  hydrophila  densities  were  monitored  in 
waters  and  sediments  over  a  1-yr  period  in  a  eutro- 
phic Texas  reservoir  receiving  power  plant  cooling 
waters.  A.  hydrophila  densities  were  elevated  in 
warmer  waters  located  in  the  power  plant  cooling 
water  plume  as  compared  to  a  control  station.  A. 
hydrophila  concentrations  in  the  plume  correlated 
well  with  water  temperature  and  conductivity 
throughout  the  year.  Densities  at  the  control  site 
were  not  as  well  correlated  with  temperature  or 
conductivity.  Sediment  densities  of  A.  hydrophila 
were  also  elevated  at  plume  stations,  but  did  not 
show  the  clear  seasonal  fluctuations  noted  in  over- 
lying waters.  (Author's  abstract) 
W88-02461 


RESPONSE  OF  TWO  WESTERN  CANADIAN 
CONIFERS  TO  SIMULATED  ACIDIC  PRE- 
CIPITATION, 

Saskatchewan  Research  Council,  Saskatoon. 
Z.  M.  Abouguendia,  and  L.  A.  Baschak. 
Water,  Air,  and  Soil  Pollution  WAPLAC,  Vol.  33, 
No.  1/2,  p  15-22,  March  1987.  9  tab,  15  ref. 

Descriptors:  'Water  pollution  effects,.  'Acid  rain 
effects,  'Simulated  rainfall,  Pine  trees,  Spruce 
trees,  Chlorophyll,  Acidity,  Nutrients,  Sulfur. 

Ready-to-plant  nursery  stock  of  jack  pine  (Pinus 
banksiana  Lamb.)  and  white  spruce  (Picea  glauca 
(Moench)  Voss)  were  subjected  to  simulated  acid 
rains  of  pH  5.6  (control),  4.6,  3.6,  and  2.6  under 


controlled  growth  room  conditions  to  determine 
the  threshold  for  damage.  The  two  species  exhibit- 
ed contrasting  response  patterns  to  simulated  acid 
rain  treatments.  Growth  and  chlorophyll  content 
of  jack  pine  were  not  adversely  affected  at  any  of 
the  levels  applied.  Furthermore,  no  macroscopic 
foliar  injury  symptoms  were  evident  and  foliar 
nutrient  levels  remained  unaffected.  White  spruce 
showed  no  statistically  significant  reduction  in 
growth  rate  at  any  of  the  treatments.  Needle  chlo- 
rophyll a  content  of  white  spruce  was  not  affected 
by  any  of  the  treatments,  while  chlorophyll  b  level 
was  significantly  reduced  at  pH  2.6.  Symptoms  of 
visible  injury  were  observed  to  increase  with  rain 
acidity.  No  statistically  significant  change  in  the 
levels  of  foliar  nutrients  of  white  spruce  were 
found,  with  the  exception  of  the  elevated  S  con- 
centration at  pH  2.6.  (Author's  abstract) 
W88-02464 


RESPONSE  OF  TWO  ADIRONDACK  WATER- 
SHEDS TO  ACIDIC  DEPOSITION, 

Electric   Power  Research  Inst.,   Palo  Alto,  CA. 

Environmental  Assessment  Dept. 

E.  A.  Fendick,  and  R.  A.  Goldstein. 

Water,  Air,  and  Soil  Pollution  WAPLAC,  Vol.  33, 

No.  1/2,  p  43-56,  March  1987.  9  fig,  2  tab,  33  ref. 

Descriptors:  'Water  pollution  effects,.  'Acid  rain 
effects,  'Watersheds,  'Acid  rain,  'Model  studies, 
Sulfur,  Nitrogen,  Simulation,  Deposition. 

Responses  of  two  lake-watersheds  to  changes  in 
atmospheric  deposition  were  simulated  using  the 
Integrated  Lake-Watershed  Acidification  Study 
(ILWAS)  Model.  The  simulated  annual  chemical 
outlet  fluxes  were  continuous  functions  of  both  S 
and  N  deposition.  No  acidification  threshold  was 
observed.  The  slopes  of  the  response  curves  quan- 
tified the  contrasting  sensitivities  of  the  two  sys- 
tems to  changes  in  deposition.  For  the  watershed 
response  curves  generated  by  these  depositional 
simulations,  there  is  no  indication  of  a  threshold 
response  over  the  range  of  zero  sulfate  or  nitrate 
deposition  through  two  times  current  loading.  In- 
stead, the  outlet  response  is  predicted  as  a  continu- 
um from  zero  loading  up  through  double  the  base- 
case  deposition.  An  exception  is  nitrate  outlet  flux, 
which  shows  a  threshold  type  of  response  occurs 
above  base-case  loading,  which  is  approximately 
three  times  the  proposed  threshold  amount.  Alumi- 
num outlet  flux,  while  not  showing  a  threshold 
response,  does  increase  rapidly  at  high  anion  load- 
ings, due  to  increased  mobilization  at  low  pH. 
More  important  than  the  question  of  whether  or 
not  a  threshold  response  exists,  is  the  question  of 
whether  or  not  a  region  can  be  characterized  by  a 
single  quantitative  response  function.  Even  if  a 
response  for  individual  lakes  was  threshold,  if  the 
deposition  level  at  which  the  threshold  occurred 
was  highly  variable  among  lakes,  then  the  aggre- 
gate response  function  for  a  large  number  of  lakes 
would  tend  toward  being  continuous.  The  results 
of  the  analysis  reported  support  the  general  con- 
clusion of  ILWAS  that  there  exists  large  variation 
among  lake-watersheds  both  in  terms  of  absolute 
response  and  sensitivity  at  different  levels  of  depo- 
sition acidity.  This  implies  that  the  response  of  a 
region  needs  to  be  characterized  by  a  probability 
distribution  that  takes  into  consideration  the  varia- 
tion in  watershed  properties  within  the  region. 
(Alexander-PTT) 
W88-02465 


EFFECT  OF  SODIUM  CHLORIDE  AND  CAL- 
CIUM CHLORIDE  ON  NITRITE  INDUCED 
METHEMOGLOBINEMIA  IN  CLARIAS 
LAZERA, 

Alexandria  Univ.  (Egypt).  Dept.  of  Zoology. 
A.  M.  Hilmy,  N.  A.  El-Domiaty,  and  K. 

Water,  Air,  and  Soil  Pollution  WAPLAC,  Vol.  33, 
No.  1/2,  p  57-63,  March  1987.  4  fig,  16  ref. 

Descriptors:  'Water  pollution  effects,  'Sodium 
chloride,  'Calcium  chloride,  'Chlorides,  'Clarias, 
•Methemoglobinemia,  'Nitrites,  Ions,  Inhibition, 
Fish. 

Guidelines  are  given  for  the  manipulation  of  some 
inorganic  ions  to  prevent  nitrite  toxicity  in  fish 


hatcheries,  and  treatment  methodology  is  recom- 
mended for  the  event  nitrite  poisoning  does  occur. 
The  protective  effects  of  environmental  chlorides 
(as  NaCl  and  CaC12)  on  nitrite-induced  methemog- 
lobinemia to  the  fresh  water  teleost  Clarias  lazera 
were  studied.  Two  aspects  investigated  include  the 
determination  of  the  minimum  ratio  of  chloride  to 
nitrite  ion  required  to  inhibit  nitrite-induced  methe- 
moglobinemia, and  the  ability  of  chloride  to  re- 
verse methemoglobin  formation  in  fish  previously 
exposed  to  nitrite.  Methemoglobin  levels  were  not 
elevated  in  either  size  of  Clarias  lazera  when  fish 
were  simultaneously  exzposed  for  24  and  48  hr  to 
nitrite  and  NaCl  at  a  molar  ratio  of  26.6:1  and  18:1 
(C1:N02).  This  protective  effect  of  chloride  was 
interpreted  as  due  to  its  ability  to  compete  with 
nitrite  for  chloride  uptake  sites.  Calcium  chloride 
inhibited  nitrite-induced  methemoglobinemia  more 
effectively  than  NaCl.  Recovery  from  nitrite-in- 
duced methemoglobinemia  occurred  when  previ- 
ously dosed  fish  were  transferred  to  water  contain- 
ing the  same  nitrite  concentration  and  NnaCl  or 
CaC12.  This  indicates  that  Clarias  lazera  possesses 
a  methemoglobin-reductase  system.  The  presence 
of  chloride  ions  may  result  in  a  competitive  inhibi- 
tion of  nitrite  uptake,  thus  allowing  the  reductase 
system  to  reduce  methemoglobin  back  to  hemoglo- 
bin. (Alexander-PTT) 
W88-02466 


IMPACT  OF  A  CHLOR-ALKALI  PLANT  ON 
ONONDAGA  LAKE  AND  ADJOINING  SYS- 
TEMS, 

Upstate  Freshwater  Inst.,  Inc.,  Syracuse,  NY. 

S.  W.  Effler. 

Water,  Air,  and  Soil  Pollution  WAPLAC,  Vol.  33, 

No.  1/2,  p  85-115,  March  1987.  14  fig,  2  tab,  105 

ref. 

Descriptors:  'Water  pollution  effects,  'Streams, 
'Chlor-alkali  plants,  'Salinity,  'Stratification,  'Nu- 
trient availability,  'Lake  Onondaga,  'New  York, 
•Heavy  metals,  'Lakes,  *Rivers,  Industrial 
wastewater,  Ions,  Fish,  Oxygen. 

The  pervasive  effects  an  adjoining  chlor-alkali 
plant  has  had  on  Onondaga  Lake,  and  the  river 
system  that  receives  the  lake  discharge,  are  docu- 
mented. Effects  of  the  ionic  waste  discharge  of  the 
facility  include:  (1)  ionic  enrichment,  (2)  altered 
stratification  regimes,  (3)  altered  exchange  be- 
tween the  lake  and  river,  (4)  altered  hydrodyna- 
mics in  the  river  downstream  of  the  lake,  (5) 
precipitation  and  deposition  of  large  quantities  of 
calcium  carbonate,  and  (6)  altered  chemistry  of 
lake  sediments  regulating  P  availability.  Mercury, 
benzene,  chlorobenzene  wastes  from  the  plant 
have  contaminated  the  sediments  and  fish  of  the 
lake.  Deleterious  effects  of  the  facility  have  includ- 
ed: the  elimination  of  fish  habitat,  exacerbation  of 
the  problem  of  limited  oxygen  resources  of  the 
hypolimnion,  contamination  of  fish  flesh,  exacerba- 
tion of  the  problem  of  low  transparency  of  the 
lake,  and  severe  oxygen  depletion  in  the  lower 
waters  of  the  river  system.  (Author's  abstract) 
W88-02467 


BIOMASS  AND  COMPOSITIONAL  CHANGES 
IN  THE  PERIPHYTIC  COMMUNITY  OF  AN 
ARTIFICIAL  STREAM  IN  RESPONSE  TO 
LOWERED  PH, 

Bowling  Green  State  Univ.,  OH.  Dept.  of  Biologi- 
cal Sciences. 

C.  G.  Maurice,  R.  L.  Lowe,  T.  M.  Burton,  and  R. 
M.  Stanford. 

Water,  Air,  and  Soil  Pollution  WAPLAC,  Vol.  33, 
No.  1/2,  p  165-177,  March  1987.  3  fig,  4  tab,  23  ref. 

Descriptors:  'Water  pollution  effects,  'Streams, 
'Simulation,  'Acidity,  'Acid  rain  effects,  *Algae, 
•Hydrogen  ion  concentration,  *Biomass,  Nutri- 
ents, Ions,  Deposition. 

Two  artificial  streams  simulating  low  order, 
softwater  streams  of  the  Upper  Peninsula  of  Michi- 
gan were  employed  to  examine  the  effects  of  low- 
ered pH  on  periphytic  algae.  The  control  stream 
contained  water  with  a  circumneutral  pH  whereas 
the  pH  of  the  water  in  the  acidified  stream  was 
decreased  to  pH  4  with  H2S04.  Chlorophyll  a 
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concentrations  and  cell  densities  in  the  periphytic 
algal  communities  were  used  to  measure  differ- 
ences in  biomass  accumulations  between  the  2 
streams  over  a  42-d,  spring  colonization  period. 
Relative  abundances  of  algal  genera  and  Stander's 
similarity  index  (SIMI)  were  used  to  examine  com- 
positional differences  between  the  control  and 
acidified  periphytic  algal  communities.  These  algal 
comunities  exhibited  pronounced  differences  in 
their  total  biomasses  and  compositions  indicating 
that  periphytic  algal  communities  inhabiting  low- 
order,  softwater  streams,  such  as  those  of  the 
Upper  Peninsula  of  Michigan,  are  vulnerable  to 
acidic  deposition.  Decreased  biomass  accumulation 
under  acidified  conditions  was  believed  to  result 
primarily  from  decreased  nutrient  availability,  and 
possibly  secondarily  from  elevated  aluminum  and/ 
or  iron  concentrations.  The  shift  in  community 
compositions  was  interpreted  to  be  a  more  direct 
response  to  the  lowered  pH  as  acidophils  and  acid 
tolerant  genera  became  favored,  and  thus  more 
abundant.  (Author's  abstract) 
W88-02468 


ROLE  OF  ALUMINIUM  CONTAMINATION 
IN  DETERMINING  PHYTOPLANKTON  AND 
ZOOPLANKTON  RESPONSES  TO  ACIDIFICA- 
TION, 

West  Virginia  Univ.,  Morgantown.  Dept.  of  Biol- 
ogy- 

K.  E.  Havens,  and  J.  Decosta. 
Water,  Air,  and  Soil  Pollution  WAPLAC,  Vol.  33, 
No.  3/4,  p  277-293,  April  1987.  7  fig,  2  tab,  38  ref. 

Descriptors:  'Water  pollution  effects,  *Bioassays, 
•Lakes,  'Limnology,  *Acid  rain  effects,  *Algae, 
•Aluminum,  'Acidification,  Phytoplankton,  Zoo- 
plankton,  Species  composition. 

A  bioassay  was  performed  at  neutral  pH  Lake 
O'Woods,  West  Virginia  using  in  situ  enclosures. 
Replicated  enclosures  were  either  (a)  untreated 
controls,  (b)  acidified  to  pH  4.7,  or  (c)  acidified 
and  spiked  with  300  microgram(ug)/L  Al.  Algal 
and  zooplankton  responses  to  the  treatments  were 
compared  to  determine  whether  the  impacts  of 
acidification  are  influenced  by  Al  concentration. 
With  acidification,  chlorophyll  a  concentration  in- 
creased but  zooplankton  abundance  did  not 
change.  The  phytoplankton  became  dominated  by 
the  dinoflagellate  Peridinium  inconspicuum,  while 
in  the  control,  diatoms,  euglenophytes  and  chloro- 
phytes  were  dominant.  Acidification  did  not  result 
in  succession  in  the  zooplankton  because  all  of  the 
dominant  species  at  the  start  of  the  experiment 
were  acid  tolerant.  Aluminum  addition  resulted  in 
reduced  chlorophyll  a  concentration  and  zooplank- 
ton abundance.  The  same  phytoplankton  and  zoo- 
plankton became  dominant  in  the  acid  and  acid 
plus  Al  treatments.  This  suggests  a  linkage  be- 
tween the  ability  to  tolerate  elevated  H(  +  )  and 
elevated  Al  levels.  (Author's  abstract) 
W88-02471 


PHYSIOLOGICAL  RESPONSES  OF  SOYBEAN 
(GLYCINE  MAX  L.  MERR)  TO  SIMULATED 
ACID  RAIN  AND  AMBIENT  OZONE  IN  THE 
FIELD, 

Bowling  Green  State  Univ.,  OH.  Dept.  of  Biologi- 
cal Sciences. 

B.  K.  Takemoto,  D.  S.  Shriner,  and  J.  W. 
Johnston. 

Water,  Air,  and  Soil  Pollution  WAPLAC,  Vol.  33, 
No.  3/4,  p  373-384,  April  1987.  6  fig,  4  tab,  21  ref. 
EPRI  Contract  1908-2  and  DOE  Contract  DE- 
AC05-840R21400. 

Descriptors:  'Water  pollution  effects,.  *Acid  rain 
effects,  'Soybeans,  'Simulated  rainfall,  'Ozone, 
'Field  tests,  Plants,  Acidity,  Rainfall,  Tissue  analy- 
sis. 

Physiological  processes  in  field-grown  soybean 
(Glycine  max  L.  Merr.  'Davis')  were  monitored  to 
determine  if  plant  responses  were  altered  by  simu- 
lated acid  rain  and  if  the  responses  to  acid  rain 
were  modified  by  the  presence  of  gaseous  pollut- 
ants. Applications  of  simulated  acid  rain  (pH  3.2, 
4.2,  and  5.2),  alone  or  in  combination  with  gaseous 
pollutants,  did  not  significantly  affect  photosynthe- 
sis, transpiration,  stomatal  conductance  of  water 


vapor,  or  chlorophyll  content  at  periodic  intervals 
during  the  1984  season.  Furthermore,  in  leaf  sam- 
ples collected  during  pod  fill,  the  concentrations  of 
1 1  elements  were  not  significantly  affected  by  sim- 
ulated acid  rain,  alone  or  in  combination  with 
gaseous  pollutants.  These  data  are  evidence  that 
combinations  of  ambient  rain  and  gaseous  pollut- 
ants at  similar  levels  may  not  cause  significant 
physiological  disruption  in  field-grown  Davis  soy- 
bean, and  provide  mechanistic  support  for  studies 
where  no  significant  effects  on  yield  were  report- 
ed. (Author's  abstract) 
W88-02473 


PROFUNDAL  MACROBENTHOS  STRUCTURE 
AS  A  MEASURE  OF  LONG-TERM  ENVIRON- 
MENTAL STRESS  IN  A  POLLUTED  LAKE, 

Rome  Univ.  (Italy).  Dept.  of  Animal  and  Human 

Biology. 

M.  Bazzanti,  and  M.  Seminara. 

Water,  Air,  and  Soil  Pollution  WAPLAC,  Vol.  33, 

No.  3/4,  p  435-442,  April  1987.  2  fig,  2  tab,  38  ref. 

Descriptors:  'Water  pollution  effects,  'Lakes, 
'Limnology,  'Sediments,  'Macrobenthos,  Sur- 
veys, Taxonomy,  Temporal  variation. 

Profundal  macrobenthic  community  in  a  polluted 
lake  (Lake  Nemi,  Italy)  was  analyzed  in  three 
distinct  surveys  from  1976  to  1984,  in  order  to 
define  long-term  changes  in  environmental  condi- 
tions of  sediments.  Profundal  macrobenthos  was 
mainly  composed  of  Oligochaeta.  Only  a  few  Chir- 
onomidae  and  a  few  other  taxa  were  characteristi- 
cally found  in  the  superior  zone.  The  long-term 
stress,  due  to  persistent  hypolimnetic  02  deficit, 
caused  progressive  simplification  of  the  total  com- 
munity structure.  This  leads  to  a  high  faunal  simi- 
larity among  stations  at  different  depths.  The  tem- 
poral trend  of  the  community  structure  parameters 
and  the  significant  role  of  some  taxa  (Potamothrix 
heuscheri,  Procladius  and  Chaoborus  flavicans)  in 
the  eutrophication  process  of  the  lake  are  also 
discussed.  (Author's  abstract) 
W88-02474 


IN  SITU  STUDIES  AND  EXPERIMENTS  OF 
THE  ECOTOXICOLOGY  OF  FOUR  METALS 
(CD,  PB,  CU,  ZN)  ON  ALGAE  AND  GRAZING 
MOLLUSKS  (GASTROPODA)  (ETUDES  IN 
SITU  ET  EXPERIMENTALES  DE  L'ECOTOXI- 
COLOGHi  DE  QUATRE  METAUX  (CD,  PB,  CU, 
ZN)  CHEZ  DES  ALGUES  ET  DES  MOLLUS- 
QUES  GASTEROPODES  BROUTEURS), 
Nantes  Univ.  (France).  Centre  de  Dosage  des  Ele- 
ments Traces. 

C.  Amiard-Triquet,  C.  Metayer,  J.  C.  Amiard,  and 
B.  Berthet. 

Water,  Air,  and  Soil  Pollution  WAPLAC,  Vol.  34, 
No.   1,  p   11-30,  May   1987.  6  fig,  7  tab,  36  ref. 

Descriptors:  'Water  pollution  effects,  'Limnology, 
'Coastal  waters,  'Heavy  metals,  'Bioaccumula- 
tion,  'Ecotoxicology,  'Algae,  'Mollusks,  'Gastro- 
pods, Field  tests,  Food  chains,  Population  expo- 


A  field  study  was  carried  out  from  March  1982  to 
May  1984  in  the  bay  of  Bourgneuf  a  French  coast- 
al area  mainly  devoted  to  oyster  culture  and  com- 
paratively unpolluted  seawater,  three  species  of 
algae  (Fucus  serratus,  Ulva  lactuca,  Porphyra  sp.), 
15  specimens  of  flat  top  shell  (Gibbula  umbilicalis) 
and  of  edible  periwinkle  (Littorina  littorea)  were 
collected  monthly.  In  experimental  studies,  both 
the  gastropods  were  exposed  for  4,  8,  or  16  days  to 
a  large  range  of  Zn  overloads  whereas  the  periwin- 
kles alone  were  contaminated  by  Cd.  For  Cd  and 
Pb,  the  field  and  experimental  studies  do  not  cor- 
roborate the  hypothesis  of  a  biomagnification  in 
the  food  chain  Algae  to  grazing  Gastropods.  The 
source  of  the  high  levels  of  Cu  registered  in  pri- 
mary consumers  remains  questionable.  In  the  bay 
of  Bourgneuf,  the  levels  of  Zn  in  gastropods  are 
equal  to  or  higher  than  its  levels  in  the  food 
species,  but  this  metal  is  regulated  as  shown  experi- 
mentally. As  a  consequence  of  the  regulation  of  the 
essential  trace  metals,  the  levels  of  Cu  and  Zn  in 
Gastropods  will  be  partly  independent  of  their 
concentrations  in  the  environment,  at  least  in  mod- 
erately polluted  areas.  Acute  pollutions  themselves 


Effects  Of  Pollution — Group  5C 

could  remain  undetected  since  short-term  expo- 
sures to  high  levels  of  Zn  do  not  disturb  signifi- 
cantly the  Zn  concentrations  in  G.  umbilicalis  and 
L.  littorea.  (Alexander-PTT) 

W88-02476 


RESISTANCE  OF  THE  CARIBOU  LICHEN 
CLADINA  STELLARIS  (OPIZ.)  BRODO  TO 
GROWTH  REDUCTION  BY  SIMULATED 
ACIDIC  RAIN, 

McGill  Univ.,  Montreal  (Quebec).  Dept.  of  Biol- 
ogy. 

M.  J.  Lechowicz. 

Water,  Air,  and  Soil  Pollution  WAPLAC,  Vol.  34, 
No.   1,  p  71-77,  May   1987.  2  fig,  2  tab,  29  ref. 

Descriptors:  'Water  pollution  effects,.  'Acid  rain 
effects,  'Lichens,  'Growth,  'Simulated  rainfall, 
Rainfall,  Plants,  Sulfates,  Nitrates,  Acidification, 
Ions,  Acidity. 

Natural  mats  of  C.  stellaris  growing  in  the  subarc- 
tic lichen  woodlands  of  northern  Quebec  were 
treated  in  a  randomized  complete  block  design 
with  solutions  of  simulated  rain  at  pH  2.5,  3.0,  3.5, 
4.0,  4.5,  5.0  and  5.6.  These  solutions  were  acidified 
by  addition  of  mixtures  of  sulfuric  and  nitric  acids 
to  give  both  2:1  and  6:1  microequivalent  ratios  of 
S04(2-):N03(-).  After  two  years  of  acidification 
there  was  no  significant  effect  of  either  pH  or 
S04(-):N03(-)  ratio  on  the  growth  of  C.  stellaris, 
but  thallus  discoloration  was  evident  below  pH  3.5. 
After  three  years  of  acidification  marginally  signif- 
icant (p  =  0.05)  but  erratic  depression  of  growth 
occurred  under  the  6:1  but  not  the  2:1  acidification 
regime,  especially  at  pH  4.5  or  less.  Acid  precipita- 
tion therefore  only  very  gradually  impairs  the 
growth  of  C.  stellaris,  and  the  deleterious  effects  of 
acidification  may  be  partially  offset  by  nitrogen 
enrichment  when  precipitation  is  relatively  rich  in 
nitrate  compared  to  sulfate  ions.  (Author's  ab- 
stract) 
W88-02479 


PH  PROFILES  FROM  DIATOM  STRATIGRA- 
PHIES IN  SEDIMENT  CORES  OF  SELECTED 
LAKES  OF  NEW  BRUNSWICK  AND  NOVA 
SCOTIA,  CANADA, 

Department  of  Fisheries  and  Oceans,  St.  Andrews 

(New  Brunswick).  Biological  Station. 

J.  K.  Elner,  and  S.  Ray. 

Water,  Air,  and  Soil  Pollution  WAPLAC,  Vol.  32, 

No.  1/2,  p  17-29,  January  1987.  7  fig,  1  tab,  31  ref. 

Descriptors:  'Sediment  cores,  'Hydrogen  ion  con- 
centration, 'Profiles,  'Paleolimnology,  'Lakes, 
'Limnology,  'Acid  rain,  Acidity,  Acidification, 
Nova  Scotia,  Buffers. 

Diatom-inferred  pH  profiles  have  been  constructed 
using  the  log  alpha  index  for  three  lakes  in  Nova 
Scotia  and  four  lakes  in  New  Brunswick,  Canada. 
The  profiles  cover  the  last  150  yr,  including  the 
past  70  to  80  yr  when  acid  precipitation  was  in- 
creasing. The  diatom-inferred  pH  changed  from 
6.1  to  5.3  for  an  unbuffered  lake  and  from  6.3  to  6.1 
for  the  buffered  lake  near  Halifax,  Nova  Scotia, 
during  the  past  70  yr  but  no  change  in  pH  oc- 
curred in  an  unbuffered  lake  situated  in  the  south 
of  the  province.  Since  1900,  the  acidity  of  two 
unbuffered  lakes  in  New  Brunswick  has  changed 
from  6.5  to  6.1  and  6.2  to  5.7.  There  was  no  change 
in  pH  for  the  naturally-buffered  lake  and  a  third 
unbuffered  lake  in  New  Brunswick.  The  study 
suggests  that  there  was  a  decline  in  pH  of  lake 
water  in  some  unbuffered  lakes  of  New  Brunswick 
and  Nova  Scotia.  (Author's  abstract) 
W88-02482 


LONG-TERM  CHANGES  IN  FISH  POPULA- 
TIONS OF  ACID  STREAMS  AND  LOCHS  IN 
GALLOWAY  SOUTH  WEST  SCOTLAND, 

Freshwater  Fisheries  Lab.,   Pitlochry  (Scotland). 
For  primary  bibliographic  entry  see  Field  2H. 
W88-02485 


BIOAVAILABILITY   OF   SEDIMENT-SORBED 
ORGANIC  CHEMICALS:  A  REVIEW, 
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Field  5— WATER  QUALITY  MANAGEMENT  AND  PROTECTION 


Group  5C— Effects  Of  Pollution 

Lawrence  Livermore  National  Lab.,  CA.  Environ- 
mental Sciences  Div. 

For  primary  bibliographic  entry  see  Field  5B. 
W88-02492 

5D.  Waste  Treatment  Processes 


MANAGEMENT    OF    WATER    TREATMENT 
PLANT  SLUDGES, 

Michigan  State  Univ.,  East  Lansing.  Coll.  of  Engi- 
neering. 

For  primary  bibliographic  entry  see  Field  5E. 
W88-01502 


IMPACT  OF  SEPTIC  TANK  SLUDGE  ON  MU- 
NICIPAL WASTEWATER  TREATMENT 
PLANTS, 

McNamee,  Porter  and  Seeley,  Ann  Arbor,  MI. 
For  primary  bibliographic  entry  see  Field  5E. 
W88-01503 


SLUDGE  CHARACTERISTICS, 

Wilkins  and  Wheaton  Engineering  Co.,  Kalama- 
zoo, MI. 

For  primary  bibliographic  entry  see  Field  5A. 
W88-01504 


ESTABLISHING  A  SLUDGE  SAMPLING  PRO- 
GRAM, 

Western  Michigan  Environmental  Services,  Inc., 

Holland,  MI. 

L.  R.  Dell. 

IN:  Sludge  and  Its  Ultimate  Disposal.  Ann  Arbor 

Science,  Ann  Arbor,  MI.   1981.  p  91-97,   12  ref. 

Descriptors:  'Sludge,  'Pollutant  identification, 
•Sampling,  Industrial  wastes,  Municipal  wastes, 
Physical  properties,  Chemical  properties,  Biologi- 
cal properties. 

Sample  collection  is  an  important  part  of  any 
survey  or  evaluation  to  assess  an  industrial  or 
municipal  waste.  Even  with  the  most  precise  or 
accurate  analytical  measurements  and  detailed  en- 
gineering calculations,  the  results  of  such  a  sludge 
evaluation  survey  or  a  process  design  based  on  that 
survey  may  be  of  less  than  desirable  value  without 
proper  sample  collection  techniques.  The  objective 
of  a  sludge  sampling  program  is  to  extract  a  small 
representative  sample  that  will  accurately  reflect 
the  physical,  chemical  and  biological  characteris- 
tics of  the  overall  sludge  system  at  the  time  of 
sampling.  A  number  of  factors  determine  how 
representative  a  sample  can  be  and  what  degree  of 
representativeness  is  actually  required,  e.g.,  the 
process  from  which  the  sample  will  be  drawn,  the 
temperature  and  age  of  the  sludge,  and  its  consist- 
ency, flowrate,  and  volume.  These  factors  are  re- 
viewed for  their  effect  on  a  sludge  sampling  pro- 
gram and  how  the  program  should  be  designed  to 
take  these  factors  into  account.  The  scope  of  this 
discussion  is  limited  to  presenting  an  outline  to  be 
followed  in  establishing  a  sampling  program.  (See 
also  W88-01499)  (Lantz-PTT) 
W88-O1505 


CONCEPTS,  COSTS  AND  USES  OF  GAS 
CHROMATOGRAPHY  AND  GAS  CHROMA- 
TOGRAPHY/MASS  SPECTROSCOPY  IN  THE 
ANALYSIS  OF  SLUDGE, 

Environmental  Research  Group,  Inc.,  Ann  Arbor, 

MI. 

For  primary  bibliographic  entry  see  Field  5A. 

W88-O1506 


AESTHETIC  RENOVATION, 

Site  Planning  Development  Inc.,  Charlevox,  MI. 
For  primary  bibliographic  entry  see  Field  5E. 
W88-O1510 


STUDY  OF  ZINC  AND  COPPER  REMOVAL 
BY  IRON  (III)  AND  (II)  OXYHYDROXIDES, 

Porto  Univ.  (Portugal).  Faculdade  de  Engenharia. 
C.  J.  G.  Gonzalez  Beca,  and  R.  A.  Guedes  de 
Carvalho. 


IN:  Mine  Water,  Proceedings  of  the  Second  Inter- 
national Congress.  Volume  2,  September  1985.  p 
647-660,  6  fig,  5  tab,  19  ref. 

Descriptors:  *Zinc,  'Wastewater  treatment, 
•Copper,  "Iron,  *Oxyhydroxides,  Hydrogen  ion 
concentration,  Chemical  treatment,  Calcium,  Ad- 
sorption. 

Zinc  and  copper  removal  by  iron  (III)  and  (II) 
oxyhydroxides  as  a  function  of  pH  (5.0-12.5  range) 
and  iron  suspension  concentration,  was  studied, 
along  with  the  influence  of  calcium  present,  as 
calcium  chloride,  nitrate  or  sulfate.  It  can  be  con- 
cluded that  while  Fe(II)OH  acts  a  better  zinc 
adsorbent  than  Fe(III)OH  in  the  acid  zone  (pH  5.0 
and  6.0),  it  is  worse  in  the  alkaline  zone  (pH  7.5). 
When  using  Fe(III)OH  suspensions  at  pH  6.0  and 
with  'standard'  concentration,  the  following  con- 
clusions can  be  drawn:  (1)  For  an  equal  molar 
concentration  (6/7  mM)  and  in  calcium  absence, 
copper  is  more  adsorbed  than  zinc  (96.3%)  com- 
pared with  60.7%);  (2)  Calcium  presence  dimin- 
ishes the  percentage  of  copper  adsorption,  similar- 
ly to  what  happens  with  zinc;  and  (3)  Variation  of 
copper  concentration  (in  calcium  absence)  has  a 
more  pronounced  effect  upon  adsorption  than 
when  zinc  is  concerned.  Concerning  the  utilization 
of  Fe(II)OH  suspensions,  at  pH  6.0,  with  'standard' 
concentration,  it  can  be  concluded  that:  (1)  For  an 
equal  molar  concentration  (6/7  mM),  and  in  the 
absence  of  calcium,  zinc  is  more  adsorbed  than 
copper  (73.7%  comparatived  with  49.1%);  this  is 
contrary  to  what  happens  with  Fe(III)OH  suspen- 
sions, at  pH  6.0,  with  'standard'  concentration;  (2) 
Calcium  presence  decreases  the  percentage  of 
copper  adsorption;  and  (3)  Variation  of  copper 
concentration  (in  calcium  absence)  has  a  slightly 
more  marked  effect  in  adsorption  than  variation  of 
zinc  concentration,  in  the  concentration  ranges 
studied.  (See  also  W88-01554)  (Lantz-PTT) 
W88-01559 


REMOVAL  OF  TOXIC  ELEMENTS  IN  MINE 
EFFLUENTS  BY  CCIX, 

Himsley  Engineering  Ltd.,  Toronto  (Ontario). 
A.  Himsley,  and  J.  A.  Bennett. 
IN:  Mine  Water,  Proceedings  of  the  Second  Inter- 
national Congress.  Volume  2,  September  1985.  p 
661-671,  6  fig,  1  tab,  6  ref. 

Descriptors:  'Wastewater  treatment,  'Mine 
wastes,  *Ion  exchange,  Adsorption  columns, 
Design  standards,  Adsorption,  Wastewater  facili- 
ties. 

Since  1969  Himsley  Engineering  of  Canada  has 
developed  continuous  ion  exchange  systems  for  the 
treatment  of  wastewater  and  mine  water  effluents. 
Continuous  Ion  Exchange  has  become  a  state  of 
the  art  technology  for  the  treatment  of  waste 
streams  and  Himsley  Engineering  has  developed 
three  primary  designs:  (1)  Continuous  Upflow  with 
Multi  Chamber  Adsorption  Column;  (2)  Continu- 
ous Downflow  Moving  Packed  Bed  Adsorption 
Column;  and  (3)  Continuous  Upflow  Open  Tank 
Adsorption  Column.  These  three  techniques  are 
discussed  in  depth,  highlighting:  (1)  design  stand- 
ards; (2)  system  capacity;  (3)  adsorption  column 
details;  (4)  elution  process  details;  and  (5)  plant 
operations.  (See  also  W88-01554)  (Lantz-PTT) 
W88-01560 


USE  OF  CONTROLLED  RELEASE  BACTERI- 
CIDES FOR  RECLAMATION  AND  ABATE- 
MENT OF  ACID  MINE  DRAINAGE, 

Goodrich  (B.F.)  Co.,  Akron,  OH. 

For   primary   bibliographic   entry   see   Field   5G. 

W88-01572 


INDUSTRIAL     WASTEWATER     TREATMENT 
TECHNOLOGY, 

Illinois  Inst,  of  Tech.,  Chicago.  Pritzker  Dept.  of 

Environmental  Engineering. 

J.  W.  Patterson. 

Butterworths,  Boston,  MA.  Second  edition,  1985. 

467  p. 

Descriptors:  'Industrial  wastewater,  'Wastewater 
treatment,   'Water  pollution  sources,  'Hazardous 


wastes,  'Waste  treatment,  'Toxic  wastes,  Alumi- 
num, Arsenic,  Barium,  Cadmium,  Chromium, 
Copper,  Cyanide,  Fluoride,  Iron,  Lead,  Manga- 
nese, Mercury,  Nickel,  Nitrogen,  Selenium,  Silver, 
Zinc,  Phenols,  Dissolved  solids,  Hydrogen  ion 
concentration,  Grease,  Oil  wastes,  Pollutant  load, 
Pilot  plants,  Economic  aspects,  Water  pollution 
control. 

Since  the  publication  of  the  first  edition  of 
'Wastewater  Treatment  Technology',  a  significant 
body  of  supplemental  information  on  industrial 
wastewater  pollution  control  has  been  generated. 
The  preparation  of  this  second  edition  was  under- 
taken, in  part,  to  incorporate  the  new  material 
regarding  modern  industrial  practices  in  water  pol- 
lution abatement.  In  addition,  a  number  of  industri- 
al pollutants  not  included  in  the  first  edition  have 
become  serious  environmental  concerns.  Thus,  the 
second  objective  of  this  revised  edition  is  to  ad- 
dress the  technologies  appropriate  for  these  addi- 
tional pollutants.  This  second  edition  includes  24 
chapters,  each  devoted  to  a  specific  pollutant  or 
category  of  pollutants.  The  volume  is  almost  twice 
the  size  of  the  previous  edition,  and  the  number  of 
references  cited  has  more  than  doubled.  The  over- 
all objectives  of  this  work  remain  are  as  follows: 
(1)  Identify  sources  and  typical  levels  of  the  pollut- 
ant discussed;  (2)  Describe  available  treatment 
technology  with  regard  to:  (a)  how  each  technolo- 
gy operates  and  its  limitations;  (b)  what  levels  of 
treatment  have  been  accomplished  in  full-scale 
treatment  systems  (preferably),  or  in  pilot-scale 
systems  if  no  full-scale  data  are  available;  (c)  the 
economics  of  each  technique,  with  regard  to  com- 
parison of  both  capital  investment  requirement, 
and  operating  and  maintenance  costs,  and  (3)  Sum- 
marize concisely  the  major  types  of  technology 
and  effluent  levels  of  pollutant  achievable.  (Lantz- 
PTT) 
W88-01598 


PLATING  WASTE  TREATMENT, 

K.  F.  Cherry. 

Ann  Arbor  Science  Publishers,  Inc.,  Ann  Arbor, 

MI.  1982.  324  p. 

Descriptors:  'Metal-finishing  wastes,  'Waste  treat- 
ment, 'Wastewater  treatment,  Solids,  Oils,  Phen- 
ols, Regulations,  Costs,  Industrial  wastewater. 

Plating  has  been  growing  steadily  as  one  of  the 
nation's  major  industries.  Historically,  pollution 
control  technology  and  economics  led  to  some 
practices  that  contributed  to  pollution  problems. 
These  practices  and  problems  were  addressed  by 
environmental  groups  in  the  1960s.  Congress  react- 
ed with  the  Clean  Water  Act,  which  the  U.S.  EPA 
bureaucracy  converted  to  thousands  of  pages  of 
rules,  explanations  and  court  decisions.  Heavy 
metals  were  relatively  easy  to  measure  and  had 
more-or-less  proven  environmental  impact,  so  the 
plating  industry  was  high  on  the  EPA's  target  list. 
As  a  result,  today's  plating  industry  has  been  stud- 
ied by  scores  of  EPA-funded  projects,  and  is  one 
of  the  most  environmentally  regulated  industries. 
Some  economic  benefits  to  the  surviving  platers 
have  been  derived  from  all  this  government  atten- 
tion. Aside  from  the  reduction  in  competition  re- 
sulting from  the  closure  of  some  shops,  the  tech- 
nology to  recover  wastes  has  developed  at  an 
amazing  pace,  and  the  EPA  studies  have  provided 
excellent  documentation  of  the  available  processes. 
Just  a  few  years  ago  plating  waste  treatment  was 
an  arcane  art;  today  it  is  considered  a  well  devel- 
oped science  (except  by  most  who  run  a  job  shop 
waste  treatment  operation).  Chapter  topics  are:  (1) 
The  Basics;  (2)  Treatment  of  Common  Metal 
Wastes;  (3)  Solids  Removal;  (4)  Oils  and  Phenols; 
(5)  Rinsing;  (6)  Recovery  methods;  (7)  Special 
considerations;  (8)  Specifications;  (9)  Cost  meth- 
ods; and  (10)  US  EPA  Regulations.  (Lantz-PTT) 
W88-01653 


ENVIRONMENTAL       ENGINEERING       AND 
SANITATION, 

J.  A.  Salvato. 

John  Wiley  and  Sons,  New  York,  NY.  Third  edi- 
tion, 1982.  1163  p. 
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Descriptors:  'Environmental  engineering, 

•Wastewater  treatment,  'Waste  disposal, 'Waste 
treatment,  'Sanitation,  Sanitary  engineering, 
Water  supply,  Solid  waste  management,  Waste 
management,  Radiation,  Human  diseases. 

Many  standard  texts  adequately  cover  the  special- 
ized aspects  of  environmental  engineering  and  sani- 
tation; but  little  detailed  information  is  available  in 
one  volume  dealing  with  the  urban,  suburban,  and 
rural  community.  In  this  text,  emphasis  is  placed 
on  the  practical  application  of  sanitary  science  and 
engineering  theory  and  principles  to  environmental 
control.  A  special  effort  was  made  to  include  gen- 
eral design,  construction,  maintenance,  and  oper- 
ation details  as  they  relate  to  plants  and  structures. 
Examples  and  drawings  are  used  freely  to  help  in 
the  understanding  and  use  of  the  subject  matter. 
The  reader  is  referred  to  the  references  and  bibli- 
ography in  each  chapter  for  more  information  on 
complex  designs  and  problems  that  are  beyond  the 
scope  of  this  text.  Since  the  field  is  a  very  broad 
one,  the  following  subjects  are  specifically  covered 
in  this  new  revised  edition:  (1)  control  of  commu- 
nicable and  certain  noninfectious  diseases;  (2)  envi- 
ronmental engineering  planning  and  impact  analy- 
sis; (3)  water  supply;  (4)  wastewater  treatment  and 
disposal;  (5)  solid  waste  management;  (6)  air  pollu- 
tion and  noise  control;  (7)  radiation  uses  and  pro- 
tection; (8)  food  protection;  (9)  recreation  areas 
and  temporary  residences;  (10)  vector  and  weed 
control  and  pesticide  use;  (11)  the  residential  and 
institutional  environment;  and  (12)  administration. 
(Lantz-PTT) 
W88-01659 


WASTES  IN  MARINE  ENVIRONMENTS. 

Office   of  Technology   Assessment,   Washington, 

DC 

For  primary  bibliographic  entry  see  Field  2L. 

W88-01667 


LAND  TREATMENT  EXAMPLE  OF  AN  INTE- 
GRATED MANAGEMENT  SYSTEM, 

Sheaffer  and  Roland,  Inc.,  Chicago,  IL. 

For  primary  bibliographic  entry  see  Field  5E. 

W88-01729 


PRETREATMENT  AND  LAND  DISPOSAL  OF 
INDUSTRIAL  WASTE, 

Cross/Tessitor  and  Associates,  Orlando,  FL. 
For  primary  bibliographic  entry  see  Field  5E. 
W88-01732 


BALING:  A  CASE  STUDY, 

Antigo  City  Engineer,  WI. 

For  primary  bibliographic  entry  see  Field  5E. 

W88-01757 


MOLECULAR  AND  MARCOMOLECULAR 
SD2VING  BY  ASYMMETRIC  ULTRAFILTRA- 
TION MEMBRANES, 

Stanford  Univ.,  CA.  Dept.  of  Chemical  Engineer- 
ing. 

C.  R.  Robertson. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  PB85  157766/ 
AS.  Price  codes:  A 14  in  paper  copy,  A01  in  micro- 
fiche. Completion  Report,  Sept.  1984.  295  p,  87  fig, 
31  tab.  Contract  No.  14-34-0001-8548.  Project  No. 
BuRec  C-80292-S  (1). 

Descriptors:  'Ultrafiltration,  'Membrane  process- 
es, Saccharides,  Adsorption,  Semipermeable  mem- 
branes. 

The  sieving  of  dilute  solutions  of  low  molecular 
weight  saccharides,  proteins,  and  a  polysaccharide, 
dextran,  by  several  asymmetric  ultrafiltration 
membranes  has  been  studied  principally  as  a  func- 
tion of  transmembrane  pressure  drop  or  solvent 
flux  J  sub  v  in  a  stirred  cell  device.  Scanning  or 
transmission  electron  microscopy  were  used  to  ex- 
amine the  skin  layer  and  substructure  of  each  mem- 
brane. For  each  solute/membrane  system  studied, 
solute  adsorption  to  the  ultrafilter  was  not  appar- 
ent, and  solute  sizes  were  characterized  by  Stokes- 
Einstein    hydrodynamic    radii.    For    polydisperse 


dextrans,  gel  permeation  chromatography  of  fil- 
trate and  rctentate  solutions  was  used  to  determine 
the  observed  rejection  coefficients,  or  fractional 
retention,  of  specific  dextran  mixture  components. 
Concentration  polarization,  or  the  accumulation  of 
retained  solutes  at  the  membrane  surface  can  mask 
membrane  behavior;  accordingly,  the  flow  patterns 
and  specific  mass  transfer  characteristics  of  the 
Amicon  52  stirred  cell  were  studied  under  the 
turbulent  flow  conditions  employed  in  all  experi- 
ments. A  one-dimensional  mass  transfer  model  was 
found  adequate  to  describe  the  boundary  layer 
concentration  polarization,  thereby  permitting  the 
intrinsic  membrane  rejection  coefficient  (R)  to  be 
related  to  the  experimentally  measured  rejection 
coefficient.  For  a  polyelectrolyts  complex  UM10 
membrane  (Amicon),  R  for  each  saccharide  in- 
creased steadily  with  increasing  J  sub  v  in  accord 
with  the  phenomenological  Spieglar-Kadem  two- 
parameter  model  of  solute  convection  and  diffu- 
sion through  reverse-osmosis  membranes.  In  ma- 
cromolecular  ultrafiltration  with  the  cellulosic 
YM30  or  Dynel  XM50  and  XM100  membranes, 
the  variation  in  R  with  J  sub  v  could  also  be 
described  by  a  convection/diffusion  membrane 
transport  model;  however,  a  slight  decline  in  R  at 
high  J  sub  v  was  noted  for  dextrans  with  the  XM 
membranes.  Using  an  isoporous  cylindrical  pore 
model  and  the  dextran  transport  parameters,  the 
YM30,  XM50,  and  XM100  membranes  can  be 
characterized  by  effective  pore  radii  of  46,  85,  and 
126  A,  respectively.  Finally  physical  interactions 
between  dextrans  dissimilar  in  size  were  observed 
only  in  the  presence  of  a  high  molecular  weight 
totally  retained  dextran  under  'gel'  polarization 
conditions.  (Robertson-Stanford) 
W88-01771 


SYSTEM  AND  METHOD  FOR  DISPOSAL  OF 
NONCONDENSABLE  GASES  FROM  GEO- 
THERMAL  WELLS, 

For  primary  bibliographic  entry  see  Field  5E. 
W88-01780 


METHOD     OF     PRODUCING     ULTRAPURE, 
PYROGEN-FREE  WATER, 

For  primary  bibliographic  entry  see  Field  5F. 
W88-01794 


PROCESS  AND  APPARATUS  FOR  RECOVER- 
ING USABLE  WATER  AND  OTHER  MATERI- 
ALS FROM  OIL  FIELD  MUD/WASTE  PITS, 

Romec    Environmental    Research    and    Develop- 
ment, Inc.,  College  Station,  TX. 
R.  J.  O'Connor. 

U.S.  Patent  No.  4,366,063  December  28,  1982.  7  p, 
3  fig,  1  ref.  Official  Gazette  of  the  United  States 
Patent  Office,  Vol  1025,  No  4,  p  1423-1424,  De- 
cember 28,  1982. 

Descriptors:  'Patents,  'Wastewater  treatment, 
'Water  reuse,  'Oil  wastes,  'Reclaimed  water,  'Re- 
verse osmosis,  'Separation  techniques,  Oil  recov- 
ery, Hydrocarbons,  Salts,  Mud,  Drilling,  Potable 
water,  Filtration,  Adsorption,  Brine  disposal, 
Waste  recovery. 

Useful  water  and  other  materials  are  recovered 
from  oil  field  mud  and  waste  pits  containing  solids, 
hydrocarbons,  and  salts.  Solids  are  filtered  from 
the  water  mixture  to  recover  a  waste  stream  con- 
taining the  hydrocarbons  and  salt  impurities.  The 
water  mixture  is  either  pumped  or  drawn  through 
an  immersible  filter  in  the  container  holding  the 
water  mixture.  The  container  can  be  either  a  tank 
or  the  mud/waste  pit  itself.  Separation  of  the  hy- 
drocarbons from  the  water  stream  produces  a  hy- 
drocarbon stream  and  a  water  stream,  which  con- 
tains sodium  an  potassium  chloride  impurities.  The 
water  stream  is  passed  to  a  filtering  and  adsorption 
system  to  remove  remaining  particulates  and  resid- 
ual hydrocarbons.  The  stream  is  then  introduced 
under  pressure  into  a  reverse  osmosis  unit  for 
recovery  of  a  useful  water  stream  and  a  concen- 
trated brine  stream  of  substantially  less  volume  for 
disposal.  (Cremmins-AEPCO) 
W88-01795 


APPLICATION     OF     SOLAR     ENERGY     IN 
WATER  REUSE, 


Banaras  Hindu  Univ.,  Varanasi  (India).  Pollution 
Research  Lab. 
G.  Prasad. 

Journal  of  Chemical  Technology  and  Biotechnol- 
ogy JCTBDC,  Vol.  39,  No.  1,  p  29-36,  1987.  3  fig, 
3  tab,  15  ref. 

Descriptors:  'Wastewater  treatment,  'Oxidation, 
'Fly  ash,  'Solar  energy,  'Economic  aspects, 
'Wastewater  renovation,  'Water  reuse,  Chlorina- 
tion,  Ozonation,  Ultraviolet  radiation,  Bacteria, 
Dissolved  solids,  Adsorption,  Disinfection. 

The  application  of  photocatalyzed  oxidation  in 
water  reuse  technology  is  described.  Results  with  a 
sequencing  batch  reactor  showed  that  4  hours  con- 
tact of  the  raw  sewage  with  0.5  mg  dye  sorbed  per 
g  fly  ash  in  sunlight,  under  experimental  condi- 
tions, significantly  reduced  the  organic  and  bacteri- 
ological load  and  rendered  it  fit  for  use  in  irriga- 
tion or  for  discharge.  Effects  of  variables  such  as 
contact  time  or  amount  of  dye  sorbed  on  COD, 
MBAS,  and  MPN  counts  were  investigated  and 
the  results  interpreted  in  terms  of  enhanced  pho- 
toactivity  and  biodegradation  in  the  sorbed  state. 
The  process  appears  to  be  well  suited  to  commer- 
cial exploitation  as  it  is  safe,  quick  and  economical. 
(Author's  abstract) 
W88-01807 


APPLICATION  OF  A  SUSPENSION-AIRLIFT- 
LOOP-REACTOR  TO  THE  PURIFICATION  OF 
DIFFICULT  WASTEWATER  (EINSATZ  EINES 
SUSPENSIONS-AIRLIFT-SCHLAUFEN  REAK- 
TORS  ZUR  REINIGUNG  PROBLEMA- 
TISCHER  ABWAESSER), 

Gesamthochschule    Paderborn    (Germany,    F.R.). 
Fachbereich  1 3  -  Chemie  und  Chemietechnik. 
R.  J.  Becker,  P.  Hueppe,  K.  Wagner,  and  D.  C. 
Hempel. 

Chemieingenieurtechnik  CITEAH,  Vol.  59,  No.  6, 
p  486-489,  1987.  4  fig,  1  tab,  1 1  ref. 

Descriptors:  'Wastewater  treatment,  'Activated 
sludge  process,  'Biological  wastewater  treatment, 
'Sulfonates,  Sand,  Bacteria,  Pseudomonas,  Acti- 
vated sludge,  Biodegradation. 

Design  and  experimental  operation  are  discussed 
for  a  reactor  that  immobilizes  active  bacteria  on 
fluidized  sand.  In  the  experimental  model,  quartz 
sand  with  a  diameter  of  212  micrometers  was  used 
for  the  degradation  of  naphthalene-2-sulfonic  acid 
using  Pseudomonas  testosteroni.  Despite  variations 
in  the  biomass  concentration,  the  degree  of  degra- 
dation remained  above  96%.  Flow  rates  during 
these  trials  were  varied.  After  substrate  interrup- 
tion of  several  hours,  the  culture  was  able  to  reach 
maximal  digestion  capability  within  2  days  at  most. 
The  reactor  has  only  a  small  space  requirement 
and  can  be  readily  integrated  into  existing  systems. 
(Airone-PTT) 
W88-01814 


MONITORING  METHODS  ASSESSED  FOR 
POWER  PLANT  WASTE  STREAMS, 

Electric  Power  Research  Inst.,   Palo  Alto,   CA. 
W.  Chow,  and  R.  Maddalone. 
Power  Engineering  POENDL,  Vol.  91,  No.  6,  p 
42-45,  June  1987.  4  fig. 

Descriptors:  'Water  quality  control,  'Wastewater 
treatment,  'Chemical  analysis,  'Electric  power- 
plants,  Detection  limits,  Precision,  Trace  metals, 
Regulations,  Heavy  metals,  Water  quality,  Repro- 
ducibility, Industrial  wastewater,  Monitoring. 

TRW,  Inc.  has  assessed  the  applicability  of  EPA- 
approved  analytical  methods  by  comparing  EPA- 
quoted  LODs  (limits  of  detection)  for  a  range  of 
pollutants  to  the  LODs  actually  achievable  in  utili- 
ty laboratories.  Since  power  plant  samples  are  not 
taken  under  laboratory  conditions  as  EPA  tests 
are,  EPA-quoted  limits  of  detection  may  not  be 
reachable,  even  when  using  EPA-approved  analyt- 
ical methods.  The  assessment  project,  funded  by 
EPRI,  consisted  of  both  a  literature  review  and  a 
series  of  field  studies.  Effluent  data  were  collected 
from  industry,  government,  and  from  outside 
sources.   Data  were  also  collected  on  precision, 
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bias,  and  interference.  TRW  was  able  to  determine 
LODs  for  both  single-operator  (within  laboratory) 
and  overall  (between  labs)  data.  Comparison 
showed  that  the  EPA-quoted  LODs  were  in  some 
cases  at  least  an  order  of  magnitude  too  low. 
Precision  data  results  suggest  strongly  that  EPA 
LODs  for  utility  wastewaters  should  reflect  the 
effects  of  interferences  on  wastewater  streams.  Bias 
data  results  suggest  that  EPA  approved  analytical 
methods  can  accurately  monitor  most  utility  fresh- 
water streams  for  concentration  levels  that  can 
realistically  be  detected.  However,  utility  labs 
monitoring  TCMCW  (treated  chemical  metal 
cleaning  wastes)  or  other  streams  containing  high 
levels  of  organic  or  inorganic  materials  should  be 
aware  that  interferences  in  the  makeup  of  a  given 
wastewater  can  significantly  effect  results.  The 
reference  data  produced  by  this  project  should 
help  utilities  determine  what  degree  of  bias  in 
element  concentration  readings  can  be  expected 
based  on  a  given  waste  stream's  characteristics. 
(Airone-PTT) 
W88-01815 


PERFORMANCE  OF  A  NATURAL  WETLAND 
TREATMENT  SYSTEM  FOR  WASTEWATER 
MANAGEMENT, 

CH2M  Hill,  Inc.,  Gainesville,  FL. 
R.  L.  Knight,  T.  W.  McKim,  and  H.  R.  Kohl. 
Water     Pollution     Control     Federation.     Journal 
JWPFA5,  Vol.  59,  No.  8,  p  746-754,  August  1987. 
7  fig,  4  tab,  13ref. 

Descriptors:  'Wastewater  management,  'Wet- 
lands, Nitrogen,  Phosphorus,  Pollution  load,  Sea- 
sonal variation,  Dissolved  solids,  Wastewater  dis- 
posal, Biological  oxygen  demand,  Suspended 
solids. 

Nearly  9  years  (October  1978  to  date)  of  water 
quality  and  quantity  data  exist  from  the  Reedy 
Creek  wetland  system  for  annual  average 
wastewater  flows  varying  from  6,050  to  14,760  cu 
m/d.  This  wetland  is  located  in  the  Walt  Disney 
World  Resort  Complex  in  Florida  and  is  the  larg- 
est full-scale  forested  wetland  effluent  discharge 
system  that  has  been  extensively  monitored  in  the 
U.S.  The  intent  of  this  paper  is  to  present  a  summa- 
ry of  the  hydrological  and  chemical  data  available 
from  the  RCID  wetland  system  for  the  period 
through  December  1985,  with  an  analysis  of  empir- 
ical engineering  design  principles  for  application  to 
the  design  of  other  NWT  (natural  wetland  treat- 
ment) systems.  Mass  balances  indicated  significant 
removal  of  BOD  sub  5,  total  suspended  solids 
(TSS),  and  total  nitrogen  (TN).  The  mass  balance 
for  total  phosphorus  (TP)  demonstrated  a  net  in- 
crease in  the  mass  of  phosphorus  between  the 
inflow  and  outflow  points  of  the  wetland,  appar- 
ently attributable  to  stormwater  inflows.  Removal 
rate  is  significantly  correlated  with  loading  rate  for 
BOD  sub  5,  TSS,  and  TN.  Removal  efficiency 
does  not  decrease  for  these  constituents  at  the 
highest  loadings  observed  (approximately  0.522  to 
1.351  g/sq  m/d).  Removal  rate  drops  off  at  low 
mass  loading  rates  for  BOD  sub  5  and  TSS.  There 
was  no  significant  reduction  of  constituent  removal 
rates  over  a  range  of  average  monthly  water  tem- 
peratures (10-25  C).  Residence  time  seems  to  be  a 
key  ingredient  in  the  mix  of  treatment  mechanisms 
in  a  NWT  system.  Residence  time  appears  to  be 
the  primary  causative  factor  influencing  TP  re- 
moval rate.  (Airone-PTT) 
W88-01822 


TOTAL  ORGANIC  HALOGEN  (TOX)  FORMA- 
TION POTENTIALS  IN  ACTIVATED  SLUDGE 
TREATMENT  AND  SMALL  RIVERS, 

Tokyo  Univ.  (Japan).  Dept.  of  Urban  Engineering. 
N.  Suzuki,  and  J.  Nakanishi. 
Water     Pollution     Control     Federation     Journal 
JWPFA5,  Vol.  59,  No.  8,  p  767-773,  August  1987. 
7  fig,  8  tab,  12  ref. 

Descriptors:  'Water  treatment,  'Activated  sludge, 
•Wastewater  treatment,  'Water  quality  control, 
•Chlorinated  hydrocarbons,  Chlorination,  Biologi- 
cal oxygen  demand,  Self-purification,  Halogens, 
Chloroform,  Biological  wastewater  treatment, 
Drinking  water,  Organic  carbon,  Water  quality 
standards 


Trihalomethanes  (THMs)  and  other  various  chlor- 
inated organic  compounds  are  formed  during 
drinking  water  chlorination.  Most  of  the  total  or- 
ganic halogens  (TOX)  other  than  THMs  are  non- 
volatile and  show  stronger  mutagenic  activities 
than  the  volatiles.  Health  concerns  over  chlorina- 
tion should  therefore  include  non-volatile  TOX 
portions  as  well.  In  this  study,  TOX  formation 
potential  (TOXFP)  is  used  instead  of  BOD  to 
assess  drinking  water  quality.  TOXFP  would  make 
reasonable  planning  possible  concerning 
wastewater  treatment,  drinking  water  purification, 
and  river  water  quality  control.  TOXFP  was  meas- 
ured with  a  high  chlorine  dose,  but  TOXFP  associ- 
ated with  a  lower,  conventional  dose  was  meas- 
ured as  well  for  comparison.  Studies  were  con- 
ducted at  the  Machida  wastewater  treatment  plant 
(80  000  cu  m/d  capacity).  Self-purification  process- 
es were  studied  at  Sakaigawa  and  Tagawa  Rivers. 
Removal  efficiency  for  TOX-200  (high  chlorine 
dose)  was  89%  and  that  for  TOX-10  (lower  chlo- 
rine dose)  was  86%  in  the  activated  sludge 
wastewater  treatment  plant.  These  efficiencies 
were  lower  than  that  of  BOD  (97%)  and  TOC 
(92%).  A  decrease  in  TOXFP  loadings  by  self- 
purification  was  also  observed  at  small  rivers, 
whereas  the  deoxygenation  rate  constant  for  TOX- 
200  was  about  one-fourth  of  that  for  BOD. 
TOXFP/TOC  ratios  tended  to  increase  with  the 
progress  of  the  activated  sludge  treatment  process 
or  river  self-purification  process.  Therefore,  the 
effects  of  pollution  from  the  upstream  area  might 
be  underestimated,  when  BOD  or  TOC  indexes  are 
used  instead  of  TOXFP.  The  TOXFP  index  could 
be  applied  to  the  refinement  of  drinking  water 
systems,  especially  when  the  artificial  contamina- 
tion of  resource  water  has  occurred.  (Airone-PTT) 
W88-01825 


LAND  APPLICATION  OF  SLUDGE  IN  SAN 
DIEGO, 

Nolte  (George   S.)  and   Associates,   Sacramento, 

CA. 

For  primary  bibliographic  entry  see  Field  5E. 

W88-01826 


INFLUENCE  OF  PHOTOREACTIVATION 
AND  WATER  QUALITY  ON  ULTRAVIOLET 
DISINFECTION  OF  SECONDARY  MUNICI- 
PAL WASTEWATER, 

Utah  State  Univ.,  Logan.  Div.  of  Environmental 

Engineering. 

G.  D.  Harris,  V.  D.  Adams,  D.  L.  Sorensen,  and 

R.  R.  Dupont. 

Water    Pollution    Control    Federation    JWPFA5, 

Vol.  59,  No.  8,  p  781-787,  August  1987.  9  fig,  3  tab, 

31  ref. 

Descriptors:  'Ultraviolet  radiation,  'Wastewater 
treatment,  'Secondary  wastewater  treatment, 
'Hyrum,  'Utah,  Disinfection,  Chlorination,  Mu- 
nicipal wastewater,  Coliforms,  Water  quality 
standards,  Bacteria,  Biological  oxygen  demand, 
Organic  carbon. 

A  nine-month  field  and  laboratory  study  of  UV 
disinfection  was  conducted  at  the  Hyrum  Munici- 
pal Wastewater  Treatment  Plan,  Hyrum,  Utah. 
The  Hyrum  plant  is  a  3800  cu  m/d  (1-mgd)  sec- 
ondary treatment  plant  and  currently  disinfects 
with  chlorine.  Disinfection  by  chlorination  pro- 
duces residuals  which  are  toxic  to  aquatic  orga- 
nisms and  may  cause  the  formation  of  carcinogenic 
compounds.  Currently,  UV  disinfection  of  second- 
ary wastewater  is  recognized  as  a  viable  alterna- 
tive. One  objective  of  this  study  was  to  compare 
the  performances  of  a  quartz-sleeve  and  a  polyte- 
trafluoroethylene  (PTFE)  tube  design  UV  reactor. 
A  second  objective  was  to  correlate  commonly 
measured  water  quality  parameters  with  reactor 
efficiency  (i.e.,  bacterial  survival  rates)  and  UV 
absorbance  using  field  and  laboratory  data  collect- 
ed over  the  study  period.  A  third  objective  was  to 
determine  a  potential  for  photoreactivation  of  indi- 
cator bacteria  in  disinfected  wastewater.  The  efflu- 
ent that  was  disinfected  in  this  study  was  charac- 
terized by  a  wider  range  of  water  quality  than  the 
actual  effluent  from  the  plant.  As  regards  photor- 
eactivation, disinfection  efficiency  of  the  total  coli- 
form  and  fecal  coliform  groups  decreased  signifi- 
cantly, particularly  in  the  quartz-sleeve  reactor  (2.0 


log  reactivations  as  opposed  to  0.5  for  the  PTFE- 
tube  reactor).  There  was  little  evidence  of  fecal 
streptococci  photoreactivation  in  either  system 
Highly  significant  correlations  existed  between  sus- 
pended solids,  fecal  coliform  survival  and  UV  ab- 
sorbance at  254  nm.  Turbidity  was  concluded  to  be 
a  good  surrogate  measure  of  the  disinfection  effi- 
ciency and  the  UV  absorbance  of  the  Hyrum  Plant 
effluent.  Other  commonly  measured  parameters 
which  showed  significant  correlation  with  fecal 
coliform  survival  and  UV  absorbance  included 
total  BOD,  inhibited  BOD  and  TOC.  Though  unit 
costs  of  UV  disinfection  were  high,  suggested  im- 
provements could  reduce  these  costs  by  up  to 
50%.  (Airone-PTT) 
W88-01827 


TWO-STAGE  CYCLIC  OPERATION  OF  AN- 
AEROBIC FILTERS, 

Arkansas  Univ.,  Fayetteville.  Dept.  of  Civil  Engi- 
neering. 

D.  E.  Howerton,  and  J.  C.  Young. 
Water     Pollution     Control     Federation     Journal 
JWPFA5,  Vol.  59,  No.  8,  p  788-794,  August  1987. 
6  fig,  5  tab,  10  ref.  US  EPA  Research  grant  R- 
810528010. 

Descriptors:  'Wastewater  treatment,  'Anaerobic 
digestion,  Performance  evaluation,  Costs,  Industri- 
al wastes,  Methane,  Sludge  disposal,  Filtration, 
Chemical  oxygen  demand. 

The  need  to  pretreat  industrial  wastes  has  generat- 
ed considerable  interest  recently  in  the  develop- 
ment and  economical  application  of  anaerobic  sys- 
tems. The  performance  of  the  two-stage  cyclic 
operation  is  compared  here  with  that  of  single 
stage  units  operated  at  equal  volumetric  organic 
loadings;  individual  response  of  the  two  stages 
immediately  following  stage  reversal  is  also  evalu- 
ated. The  two-stage  cyclic  mode  of  anaerobic  filter 
operation  showed  improvement  in  COD  removal 
compared  to  single-stage  unit  performance  (8%  at 
4  kg/cu  m/d  and  11%  at  8  kg/cu  m/d).  The  staged 
reactors  readily  accepted  the  reversals  without  loss 
of  overall  efficiency  or  gas  production.  While  the 
required  use  of  two  reactors  may  increase  capital 
costs  as  compared  to  one  reactor,  the  absence  of 
the  need  for  polishing  units  and  their  high  operat- 
ing costs  should  provide  a  system  of  overall  lower 
cost.  Some  questions  remain  concerning  perform- 
ance characteristics  of  the  cyclic  process,  and  these 
are  discussed.  (Airone-PTT) 
W88-01828 


MICROBIAL  GROWTH  ON  ION  EXCHANG- 
ERS, 

Stuttgart  Univ.  (Germany,  F.R.).  Inst,  fuer  Sied- 

lungswasserbau,  Wassergutewirtschaft  und  Abfall- 

technik. 

H.  C.  Flemming. 

Water  Research  WATRAG,  Vol.  21,  No.  7,  p  745- 

756,  July  1987.  32  ref. 

Descriptors:  'Wastewater  treatment,  'Ion  ex- 
change, 'Microbiological  studies,  Adsorption, 
Resins,  Silver,  Disinfection,  Bacteria,  Regenera- 
tion. 

Bacteria  in  ion  exchange  resin  beds  find  enough 
organic  material  to  live  on  such  as  adsorbed  matter 
from  the  water  passing  through  as  well  as  sub- 
stances which  may  be  released  from  the  resin  mate- 
rial. They  settle  on  the  outer  surface  of  the  resin 
material  but  are  not  securely  attached.  Neverthe- 
less, contaminated  exchangers  cannot  be  sanitized 
by  flushing,  backflushing  or  other  rinsing  process- 
es. Regeneration  removes  a  part  of  the  microbial 
population  but  is  not  sufficient  for  sanitation.  If 
exchange  units  can  be  left  standing  in  the  regener- 
ant  during  off-periods,  the  bactericidal  effect  can 
be  utilized.  A  continuous  mode  of  operation  pre- 
vents bacterial  growth  to  a  certain  extent.  Recircu- 
lation during  off-periods  acts  as  a  fermentation 
process  and  cannot  prevent  bacterial  growth.  Ad- 
dition of  silver  suppresses  bacterial  growth  for  the 
period  of  time  elapsing  until  a  silver-tolerant  popu- 
lation has  developed.  An  increase  in  silver  toler- 
ance takes  place  when  the  population  is  exposed  to 
sub-toxic  silver  concentrations.  Satisfactory  disin- 
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fection  can  be  carried  out  with  peracetic  acid 
(0.01%,  1  h).  A  remanant  effect  can  be  produced 
by  combination  of  silver  conservation  with  perace- 
tic acid  disinfection  based  on  the  period  of  time 
needed  for  the  development  of  silver  tolerance  by 
the  bacterial  flora  on  the  ion  exchanger.  Ion  ex- 
change units  must  be  subjected  to  routine  bacterial 
monitoring  in  all  cases  where  hygienic  implications 
are  involved  with  their  usage.  (Author's  abstract) 
W88-01834 


METHOD  FOR  EVALUATING  THE  MIXING 
CHARACTERISTICS  OF  U.V.  REACTORS 
WITH  SHORT  DETENTION  TIMES, 

Texas  Univ.  at  Austin.  Dept.  of  Civil  Engineering. 
M.  V.  Thampi,  and  C.  A.  Sorber. 
Water  Research  WATRAG,  Vol.  21,  No.  7  p  765- 
771,  July  1987.  5  fig,  4  tab,  14  ref. 

Descriptors:  'Mixing,  'Wastewater  treatment,  'Ul- 
traviolet radiation,  Disinfection,  Salt  tracers, 
Model  studies,  Hydraulic  models,  Permeability  co- 
efficient, Mathematical  studies,  Flow  profiles. 

Ultraviolet  (u.v.)  light  disinfection  of  municipal 
wastewaters  is  rapidly  gaining  popularity  as  an 
alternative  to  chlorination.  However,  little  infor- 
mation is  available  which  correlates  the  disinfec- 
tion efficiencies  with  the  various  types  of  u.v. 
reactor  system  designs.  The  results  of  research 
carried  out  on  a  particular  u.v.  reactor  design:  a 
Teflon-tube  wastewater  carrier  externally  irradiat- 
ed by  a  parallel  u.v.  lamp  are  presented.  An  experi- 
mental method  was  developed  to  obtain  concentra- 
tion-time distribution  curves  for  reactors  of  deten- 
tion times  of  <5  s,  the  salt-tracer  conductivity 
bridge-cell.  Flow  parameters  for  various  flow  rates 
were  calculated  from  these  curves.  The  results 
suggest  that  it  is  possible  to  develop  mathematical 
models  which  incorporate  flow  parameters  to  pre- 
dict u.v.  disinfection  in  this  system.  (Author's  ab- 
stract) 
W88-01836 


FLUORINE  POLLUTION  TN  THE  MARMARA 
REGION,  TURKEY.  PRODUCTION  METHODS 
FOR  FLUORINE  REMOVAL  AND  RECOV- 
ERY, 

Temel     Bilimler     Arastirma     Enstitusu,     Gebze 

(Turkey).  Chemical  Engineering  Dept. 

N.  Altinatas,  T.  Ayok,  and  T.  Gozmen. 

Water  Research  WATRAG,  Vol.  21,  No.  7,  p  781- 

788,  July  1987.  6  fig,  7  tab,  22  ref. 

Descriptors:  'Wastewater  treatment,  'Fluorine, 
•Turkey,  'Chemical  wastewater,  Fluorides,  Fertil- 
izers, Industrial  wastewater,  Calcium  fluoride, 
Sodium  fluosilicate,  Fluosilicic  acid. 

The  importance  of  the  removal  and  recovery  of 
fluorine  from  Turkish  fertilizer  plant  effluents  is 
emphasized.  Even  though  the  economic  evaluation 
of  the  processes  developed  are  not  based  on  capital 
and  operating  costs  for  the  processes,  there  are 
strong  economic  incentives  to  adopt  recovery 
apart  from  clear  environmental  needs.  Selection  of 
the  methods  for  the  removal  of  fluorine  through 
production  processes,  specifically  the  dependence 
of  the  choice  of  waste  treatment  process  on  avail- 
able H2SiF6  concentration,  is  discussed.  The  pro- 
duction of  acid  grade  calcium  fluoride  and  sodium 
fluosilicate  from  waste  fluosilicic  acid  solutions 
were  studied.  The  optimum  process  conditions 
were  determined.  It  has  been  found  that  it  is  possi- 
ble to  produce  these  industrially  valuable  fluorine 
compounds  from  2.5  to  4.5%  H2SiF6  containing 
waste  waters  and  in  appropriate  conditions  both 
processes  are  effective  in  removing  90-95%  of  the 
fluorine  present  in  waste  fluosilicic  acid  solutions. 
For  the  production  of  acid  grade  calcium  fluoride 
and  sodium  fluosilicate  the  p205  content  of  waste 
fluosilicic  acid  solutions  should  be  <250  mg 
P205/L  and  300  mg  P205/L  respectively.  It  is 
suggested  that  pilot  plant  studies  be  conducted  for 
the  industrial  application  of  the  process.  (Author's 
abstract) 
W88-01838 


CULTIVATION  OF  ANAEROBIC  GRANULAR 
SLUDGE  IN  UASB  REACTORS  WITH  AERO- 
BIC ACTIVATED  SLUDGE  AS  SEED, 


Tsinghua  Univ.,  Beijing  (China).  Dept.  of  Environ- 
mental Engineering. 

W.  Wu,  J.  Hu,  X.  Gu,  Y.  Zhao,  and  H.  Zhang. 
Water  Research  WATRAG,  Vol.  21,  No.  7,  p  789- 
799,  July  1987.  8  fig,  5  tab,  35  ref. 

Descriptors:  'Anaerobic  digestion,  'Sludge  diges- 
tion, 'Activated  sludge,  'Wastewater  treatment, 
Methanogenic  bacteria,  Aeration,  Chemical 
oxygen  demand. 

Methanogenic  bacteria  of  10  to  the  8th  power  gm/ 
SS  in  the  activated  sludges  from  an  aeration  tank 
treating  sewage  and  from  a  secondary  sedimenta- 
tion tank  of  an  activated  sludge  plant  treating 
textile  dyeing  wastewater  were  enumerated  by  the 
Most  Probable  Number  (MPN)  technique.  By 
using  the  two  activated  sludges  as  the  seed  materi- 
al, anaerobic  granular  sludges  were  obtained  at  35 
C  in  two  lab-UASB  reactors  having  volumes  of  29 
and  48  L,  and  treating  a  glucose  molasses  solution 
of  1000-3500  mg  COD/L  and  citrate  wastewater 
of  20,000-36,000  mg  COD/L  respectively.  The 
characteristics  of  granulation  using  the  activated 
sludge  as  the  seed  were  similar  to  those  using 
digested  sewage  sludge  as  the  seed.  It  is  shown  that 
activated  sludge  is  a  readily  available  seed  material 
for  an  anaerobic  reactor.  The  growth  of  methano- 
genic bacteria  in  the  activated  sludge  can  be  attrib- 
uted to  the  existence  of  some  anaerobic  nuclei  in 
the  activated  sludge  floes.  The  factors  for  the 
cultivation  of  granular  sludge  by  using  the  activat- 
ed sludge  include  characteristics  of  the 
wastewater,  operational  variables  (COD  loading 
rate,  hydraulic  loading  rate,  etc.),  environmental 
factors  (pH,  temperature,  nutrient  requirements, 
characteristics  and  amount  of  seed  material. 
(Lantz-PTT) 
W88-01839 


EFFECT  OF  OZONE  ON  PLASMID  DNA  OF 
ESCHERICHIA  COLI  IN  SITU, 

Government   Industrial   Development   Lab.,   Sap- 
poro (Japan). 

For  primary  bibliographic  entry  see  Field  5F. 
W88-01843 


CONTROL  OF  BULKING  SLUDGES:  FROM 
THE  EARLY  INNOVATORS  TO  CURRENT 
PRACTICE, 

Enviro  Enterprises,  Inc.,  Salt  Lake  City,  UT. 
R.  E.  Albertson. 

Water  Pollution  Control  Federation  Journal 
JWPFA5,  Vol.  59,  No.  4,  p  172-182,  April  1987.  6 
fig,  5  tab,  37  ref. 

Descriptors:  'Bulking  sludge,  'Wastewater  treat- 
ment, Dissolved  oxygen,  Sludge  volume  index, 
Sludge  density  index,  Aerobic  digestion,  Anaero- 
bic digestion,  Suspended  solids. 

Sludge  bulking  in  activated  sludge  systems  has 
plagued  designers  and  users  from  the  early  stages 
of  developing  the  continuous  mode  process.  It  is 
now  evident  that  the  problem  of  bulking  sludge 
emerged  concurrently  with  the  evolution  of  the 
activated  sludge  reactor  design  from  draw-and-fill 
or  batch  reactors  to  continuous  flow  designs. 
Lacking  a  comparative  measure  of  the  sludge  set- 
tling characteristics,  such  as  sludge  volume  index 
(SVI)  or  sludge  density  index  (SDI),  early  practi- 
tioners and  researchers  referred  instead  to  what  is 
now  recognized  as  bulking  sludge  as  the  instability 
of  the  process  or  the  unsettleability  of  the  sludge. 
Bulking  of  sludge  is  encountered  at  low  dissolved 
oxygen  (DO),  high  Do,  low  food-to-microorga- 
nism (F:M)  ratio,  high  F:M  substrate  composition, 
and  low  pH,  and  it  is  influenced  by  a  host  of  other 
possibilities  including  reactor  configuration.  Four 
major  biological  control  practices  for  reducing  the 
probability  of  producing  a  bulking  sludge  are  used 
today.  They  are:  (1)  the  use  of  very  long  plug-flow 
reactors  (PFR)  or  folded  basins  to  minimize  back- 
mixing  as  well  as  to  control  DO  in  the  initial  zones; 
(2)  The  compartmentalization  of  a  biological  reac- 
tor into  a  series  of  reaction  vessels  to  eliminate 
back-mixing.  This  practice  assures  a  high  to  low 
F:M  gradient  throughout  the  series  of  compart- 
ments in  the  reactor;  (3)  The  operation  of  the  first 
zone  of  a  compartmentalized  reactor  in  a  fully 
aerobic  (>  or  =  2  mg/L  DO)  environment  or  in 


an  oxygen  deficient  (<  or  =  0.2  mg/L  DO) 
condition  both  operating  at  high  F:M  loadings;  and 
(4)  The  use  of  sequencing  batch  reactor  (SBR) 
where  the  reactor  is  filled  without  air  addition. 
(Lantz-PTT) 
W88-01850 


EVALUATION  OF  ACTIVATED  BIOFILTRA- 
TION  AND  ACTIVATED  BIOFILTRATION/ 
ACTIVATED  SLUDGE  TECHNOLOGIES, 

Montgomery  (James  M.),  Inc.,  Pasadena,  CA. 
M.  L.  Arora,  and  M.  B.  Umphres. 
Water     Pollution     Control     Federation     Journal 
JWPFA5,  Vol.  59,  No.  4,  p  183-190,  April  1987.  6 
fig,  3  tab,  18  ref.  EPA  Contract  No.  68-03-1821. 

Descriptors:  'Wastewater  treatment,  'Biofiltra- 
tion,  'Activated  sludge,  Design  standards,  Evalua- 
tion, Sludge,  Biochemical  oxygen  demand,  Aer- 
ation, Costs. 

A  review  and  investigation  of  the  activated  bio- 
filter  (ABF)  and  activated  biofilter/activated 
sludge  (ABF/AS)  technologies  was  conducted. 
This  included  a  review  of  the  manufacturer's 
patent,  design  brochures,  and  literature  as  well  as 
operating  records  of  19  municipal  wastewater 
treatment  plants.  Site  visits  were  made  to  two 
plants.  Sludge  and  biofilter  effluent  recycle  inher- 
ent in  the  ABF/AS  process  make  the  system  diffi- 
cult to  analyze.  In  particular,  biochemical  oxygen 
demand  (BOD)  removal  across  the  biofilter  cannot 
be  measured  accurately.  Consequently,  the  ap- 
proach to  design  of  the  aeration  basin  and  associat- 
ed equipment  has  not  been  uniform  among  practic- 
ing engineers,  who  have  designed  these  systems. 
However,  ease  of  operation,  reliability,  and  poten- 
tial economic  advantages  over  continental  AS 
make  it  a  system  worthy  of  consideration.  (Au- 
thor's abstract) 
W88-01851 


REMOVAL  OF  HAZARDOUS  ORGANIC  POL- 
LUTANTS BY  BIOMASS  ADSORPTION, 

McMaster   Univ.,    Hamilton   (Ontario).    Dept.   of 

Chemical  Engineering. 

J.  P.  Bell,  and  M.  Tsezos. 

Water     Pollution     Control     Federation     Journal 

JWPFA5,  Vol.  59,  No.  4,  p  191-198,  April  1987.  8 

fig,  4  tab,  30  ref. 

Descriptors:  'Wastewater  treatment,  'Organic 
wastes,  'Biomass,  'Adsorption,  Organic  com- 
pounds, Lindane,  Diazinon,  Malathion,  Pentach- 
lorophenol,  Polychlorinated  biphenyls,  Thermody- 
namics, Biological  degradation,  Pesticides. 

Removal  of  five  toxic  organic  compounds  from 
water  by  adsorption  on  microbial  biomass  was 
investigated.  Lindane,  diazinon,  malathion,  pen- 
tachlorophenol,  and  the  PCB  2-chlorobiphenyl 
were  absorbed  onto  two  types  of  inactive  microbi- 
al biomass  (a  pure  strain  of  Rhizopus  arrhizus,  and 
a  mixed  culture  of  activated  sludge).  Desorption 
and  the  thermodynamics  of  the  adsorption  process 
were  also  investigated.  With  the  exception  of  mala- 
thion, the  adsorptive  uptake  data  fit  the  Freundlich 
equation  and  were  well  correlated  with  the  octa- 
nol/water  coefficient,  but  not  as  well  correlated 
with  water  solubility  of  the  compounds.  Except  for 
malathion,  the  adsorption  was  reversible.  Malathi- 
on showed  unusually  high  apparent  uptake  and  the 
removal  appeared  to  be  irreversible.  The  experi- 
mental evidence  suggests  that  the  disappearance  of 
malathion  resulted  from  a  chemical  reaction,  while 
physical  adsorption  appears  to  account  for  removal 
of  the  other  compounds.  (Author's  abstract) 
W88-01852 


NITRIFICATION  ENHANCEMENT  IN  THE 
POWDERED  ACTIVATED  CARBON-ACTIVAT- 
ED SLUDGE  PROCESS  FOR  THE  TREAT- 
MENT OF  PETROLEUM  REFINERY 
WASTEWATERS, 

Argonne  National  Lab.,  IL.  Energy  and  Environ- 
mental Systems  Div. 

A.  Ng,  M.  K.  Stenstrom,  and  D.  R.  Marrs. 
Water     Pollution     Control     Federation     Journal 
JWPFA5,  Vol.  59,  No.  4,  p  199-211,  April  1987.  15 
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Field  5— WATER  QUALITY  MANAGEMENT  AND  PROTECTION 
Group  5D — Waste  Treatment  Processes 


fig,  8  tab,  36  ref,  NSF  Grant  No.  CEE  7911792. 

Descriptors:  'Nitrification,  'Wastewater  treat- 
ment, 'Activated  carbon,  'Activated  sludge,  'Oil 
industry,  'Industrial  wastes,  Ammonia,  Oil  wastes, 
Adsorption. 

Powdered  activated  carbon  (PAC)  can  be  added  to 
activated  sludge  processes  with  a  variety  of  poten- 
tial benefits.  Improved  ammonia  removal  is  an 
unexpected  benefit  because  ammonia  is  normally 
not  adsorbed  by  activated  carbon.  To  investigate 
the  mechanism  of  improved  ammonia  removal,  a 
series  of  batch  and  continuous  experiments  were 
conducted  on  synthetic  and  petroleum  refinery 
wastewaters.  Petroleum  refinery  wastewater  was 
selected  because  it  is  often  difficult  to  nitrify.  Re- 
sults suggest  that  adsorption  of  nitrification-inhibit- 
ing compounds  is  the  primary  mechanism;  no  evi- 
dence of  improved  nitrifier  growth  caused  by  the 
presence  of  increased  suspended  solids  was  found. 
The  results  also  suggest  that  heterotrophic  accli- 
mation to  the  nitrification  inhibitors,  resulting  in 
improved  inhibitor  removal,  is  as  important  to 
continued  high  nitrification  efficiency  as  PAC  ad- 
dition in  low  concentration.  (Author's  abstract) 
W88-01853 


KINETICS  OF  DOWNFLOW  ANAEROBIC  AT- 
TACHED GROWTH  REACTORS, 

National   Research   Council   of  Canada,   Ottawa 

(Ontario). 

K.  H.  Kennedy,  M.  F.  Hamoda,  and  R.  L.  Droste. 

Water     Pollution     Control     Federation     Journal 

JWPFA5,  Vol.  59,  No.  4,  p  212-221,  April  1987.  9 

fig,  6  tab,  27  ref. 

Descriptors:  'Wastewater  treatment,  'Anaerobic 
digestion,  'Kinetics,  Biofilm,  Industrial 
wastewater,  Suspended  solids,  Retention  time,  Bio- 
mass,  Model  studies,  Mathematical  models,  Carbo- 
hydrates. 

Anaerobic  downflow  stationary  biofilm  reactors 
operated  at  35  C  successfully  treated  different  syn- 
thetic (carbohydrate  based  and  short  chain  volatile 
acid  based)  wastewaters  of  different  concentrations 
at  high  organic  loading  rates  and  short  hydraulic 
retention  times.  Based  on  observed  relations  be- 
tween solids  retention  time,  hydraulic  retention 
time,  and  loading  rate,  an  empirical  model  based 
on  Monod  kinetics  was  formulated  for  the  process 
using  these  two  very  different  wastewaters.  Incor- 
poration of  a  washout  factor  into  accepted  theory 
allowed  good  prediction  of  chemical  oxygen 
demand  removal  efficiency  and  reactor  biomass 
concentrations.  (Author's  abstract) 
W88-01854 


DESIGN,  OPERATIONAL,  AND  COST  CON- 
SIDERATIONS FOR  VACUUM  ASSISTED 
SLUDGE  DEWATERING  BED  SYSTEMS, 

Montgomery  (James  M.),  Inc.,  Pasadena,  CA. 

A.  J.  Condren,  A.  T.  Wallace,  I.  A.  Cooper,  and  J. 

F.  Kreissl. 

Water     Pollution     Control     Federation     Journal 

JWPFA5,  Vol.  59,  No.  4,  p  228-234,  April  1987.  2 

fig,  1 1  tab. 

Descriptors:  'Wastewater  treatment,  'Vacuum  as- 
sisted sludge  dewatering  bed,  'Costs,  'Design 
standards,  Sludge  drying,  Sludge  bed,  Dewatering, 
Sludge  solids. 

The  vacuum  assisted  sludge  dewatering  bed 
(VASDV)  process  developed  in  the  mid-1970s  in- 
corporates the  application  of  a  vacuum  to  the 
underside  of  a  rigid,  porous  plate  grid  system  on 
which  chemically  conditioned  sludge  has  been 
placed.  The  vacuum  pulls  free  water  through  the 
media  plates  while  the  plate  system  acts  as  a 
septum  to  retain  essentially  all  of  the  sludge  solids. 
An  initial  gravity  drainage  time  interval  used  to 
remove  a  portion  of  the  free  water  through  the 
media  plates  begins  as  soon  as  conditioned  sludge 
is  introduced  and  normally  continues  for  1-3  hours. 
After  this  free  drainage  period,  the  vacuum  pump 
activates  to  mechanically  assist  removal  of  addi- 
tional free  water.  Upon  completion  of  the  vacuum- 
assisted  free  water  removal  cycle  and  an  optional 
air  drying  time  interval,  the  partially  dewatered 


sludge  is  removed,  usually  with  a  front-end  loader. 
Next,  the  plate  system  is  cleaned  by  rinsing  residu- 
al sludge  solids  from  the  upper  surface  of  the 
media  plates  with  high  pressure  water.  After  this 
surface  cleaning,  the  system  is  ready  for  another 
application  of  chemically  conditioned  sludge.  The 
findings  of  post-construction  evaluations  of  12 
operational  VASDB  systems  located  at  municipal 
wastewater  treatment  facilities  throughout  the  U.S. 
are  summarized.  These  systems  dewatered  aerobi- 
cally  and  anaerobically  digested  sludges,  undigest- 
ed secondary  sludge  from  extended  aeration  and 
oxidation  ditch  plants,  a  mixture  of  undigested 
secondary  sludge  and  phosphate  precipitation 
(alum)  sludge,  Imhoff  tank  sludge  and  a  lime- 
conditioned  mixture  of  undigested  primary  and 
secondary  sludges.  An  approximately  equal 
number  of  the  three  available  VASDB  systems 
were  also  evaluated.  Data  and  information  con- 
tained in  this  article  include:  existing  facility 
design,  operational  and  cost  data;  and  suggested 
improvements  to  current  design  and  operational 
practices.  This  evaluation  indicates  that  this  tech- 
nology is  an  acceptable  and  cost-effective  alterna- 
tive to  more  conventional  sludge  dewatering  proc- 
esses used  at  small-  to  medium-sized  wastewater 
treatment  facilities.  (Lantz-PTT) 
W88-01856 


EFFECTIVENESS  OF  LIME-BASED  AMEND- 
MENTS AND  BAUXITE  RESIDUES  AT  RE- 
MOVING PHOSPHORUS  FROM  PIGGERY 
EFFLUENT, 

Western  Australia  Univ.,  Nedlands.  Dept.  of  Soil 
Science  and  Plant  Nutrition. 
D.  M.  Weaver,  and  G.  S.  P.  Ritchie. 
Environmental  Pollution  EPEBD7,  Vol.  46,  No.  3, 
p  163-175,  1987.  7  fig,  2  tab,  10  ref. 

Descriptors:  'Farm  wastes,  'Swine,  'Wastewater 
treatment,  'Phosphorus,  'Bauxite,  'Lime,  Eu- 
trophication,  Red  muds,  Kiln  dust,  Clarification, 
Flocculation,  Hydrogen  ion  concentration. 

Piggery  effluent  may  contribute  to  the  eutrophica- 
tion  of  waterways  if  it  is  not  treated  before  disposal 
because  of  high  levels  of  phosphorus.  Limes  and 
red  muds  (a  residue  from  bauxite  refining)  were 
used  to  remove  phosphorus  from  piggery  effluent 
(41  mg/L  total  P).  Lime-based  amendments  were 
more  effective  than  the  red  muds  at  removing 
phosphorus  when  compared  at  the  same 
liquid :solid  ratios.  Based  on  laboratory  data,  the 
cost  of  treating  effluent  increased  rapidly  as  the 
final  required  phosphorus  concentration  decreased 
to  less  than  4  mg/L.  Kiln  dust  was  the  cheapest 
amendment  tested  down  to  2  mg/L.  Hydrated  lime 
was  able  to  clarify  and  flocculate  the  effluent  to  1 
mg/L  within  60  min.  The  reusability  of  all  limes 
may  be  determined  by  a  simple  pH  test.  Red  mud 
could  be  used  to  remove  phosphorus  when  its  pH 
was  lowered  to  6.0-6.5  and  it  is  used  at  liquid:solid 
ratios  <20:1.  (Author's  abstract) 
W88-01861 


APPLICATION  OF  PARTIAL  LEAST- 
SQUARES  MODELLING  IN  THE  OPTIMIZA- 
TION OF  A  WASTE-WATER  TREATMENT 
PLANT, 

Lappeenrannan  Teknillinen  Korkeakoulu  (Fin- 
land). 

P.  Aarnio,  and  P.  Minkkinen. 

Analytica  Chimica  Acta  ACACAM,  Vol.  191,  p 
457-460,  December  31,  1986.  4  fig,  2  tab. 

Descriptors:  'Partial  least-squares  method,  'Statis- 
tical models,  'Least  squares  method,  'Wastewater 
treatment  facilities,  Bulking  sludge,  Statistical 
methods,  Municipal  wastewater,  Temperature, 
Carbon,  Phosphorus. 

The  partial  least-squares  (PLS)  method  was  ap- 
plied to  data  collected  at  a  municipal  wastewater 
treatment  plant  to  estimate  the  relationship  be- 
tween the  process  parameters  and  effluent  quality. 
The  main  reason  for  poor  treatment  efficiency  was 
the  so-called  bulking  phenomenon  of  the  activated 
sludge.  The  PLS  model  of  the  data  representing  a 
normal  period  of  operation  and  the  bulking  period 
thereafter  showed  that  high  temperature  and  de- 
creasing concentrations  of  carbon  and  phosphorus 


contributed  to  the  bulking  state.  The  concentration 
of  phosphorus  and  the  chemical  oxygen  demand 
after  primary  sedimentation  should  be  kept  above  3 
mg/L  and  40  mg/L,   respectively.   (Lantz-PTT; 

W88-01869 


ECONOMIC  AND  ENVIRONMENTAL  BENE- 
FITS FROM  FROTH  FLOTATION  RECOVERY 
OF  TITANIUM,  ZIRCONIUM,  IRON  AND 
RARE  EARTH  MINERALS  FROM  OILS  AND 
TAILINGS, 

University  of  Western  Ontario,  London.  Dept.  of 
Chemical  and  Biochemical  Engineering. 
M.  T.  Ityokumbul,  W.  Bulani,  and  N.  Kosaric. 
Water  Science  and  Technology  WSTED4,   Vol. 
19,  No.  3/4,  p  323-331,  1987.  3  fig,  5  tab,  23  ref. 

Descriptors:  'Wastewater  treatment,  'Flotation, 
'Waste  recovery,  'Froth  flotation  recovery, 
•Heavy  metals,  'Oil  wastes,  'Economic  aspects, 
Industrial  wastes,  Titanium,  Zirconium,  Iron,  Rare 
earth  minerals,  Oilsand  tailings,  Costs,  Cost  analy- 
sis, Cost-benefit  analysis,  Recycling,  Canada. 

The  froth  flotation  recovery  process  for  heavy 
minerals  from  oilsand  tailings  which  involves  re- 
covery of  iron  and  rare  earth  minerals  along  with 
titanium  and  zirconium  minerals  was  developed. 
The  recovery  of  rare  earth  mineral  value  from 
these  tailings  has  not  been  reported  previously  due 
to  their  low  concentrations.  Preliminary  cost  eval- 
uations of  these  processes  show  that  revenue  from 
the  minerals  recovered  from  the  centrifuge  tailings 
of  an  oilsand  plant  in  Alberta,  Canada,  employing 
the  hot  water  extraction  process  can  make  environ- 
mentally sound  tailings  treatment  and  disposal  an 
economically  viable  operation;  the  value  of  the 
recovered  minerals  was  estimated  to  be  almost 
double  the  cost  of  full  effective  tailings  manage- 
ment. Adoption  of  these  processes  can  eliminate 
the  current  unsound  practice  of  simply  storing 
these  tailings  behind  high  dikes  in  large  lagoons. 
(Wood-PTT) 
W88-01927 


EXAMINATION  OF  THE  ZINC  CEMENTA- 
TION OF  CADMHJM  LN  AQUEOUS  SOLU- 
TIONS, 

Georgia  Inst,  of  Tech.,  Atlanta.  School  of  Civil 

Engineering. 

J.  P.  Gould,  I.  B.  Escovar,  and  B.  M.  Khudenko. 

Water  Science  and  Technology  WSTED4,  Vol. 

19,  No.  3/4,  p  333-344,  1987.  14  fig,  1  tab,  12  ref. 

Descriptors:  'Wastewater  treatment,  'Zinc,  'Cad- 
mium cementation,  'Aqueous  solutions,  'Chemical 
reactions,  Industrial  wastewater,  Cadmium,  Fate  of 
pollutants,  Heavy  metals,  Kinetics,  Hazardous  ma- 
terials, Toxins,  Wastewater,  Industrial  wastewater, 
Model  studies. 

The  kinetics  of  the  cementation  of  cadmium  by 
zinc  were  studied  over  a  range  of  solution  pfl 
values  and  initial  cadmium  concentrations.  The 
kinetics  were  interpreted  in  terms  of  a  model  pos- 
tulating a  transition  from  a  migration  controlled 
mechanism  with  consequent  half  order  kinetics  to  a 
diffusion  controlled  regime  following  first  order 
kinetics.  The  conditions  under  which  each  mecha- 
nism was  found  to  apply  were  consistent  with  the 
model  in  which  the  immediate  reductant  was  hy- 
dride ion  generated  by  the  interaction  of  hydrogen 
ions  with  the  zinc.  The  reaction  stoichiometry  was 
remarkable  in  that  conditions  were  observed  under 
which  more  than  the  theoretical  one  mole  of  cad- 
mium per  mole  of  zinc  could  be  reduced.  This  was 
ascribed  to  the  electrolysis  of  water  by  the  induced 
electrochemical  system.  A  lag  in  both  cadmium 
cementation  and  zinc  dissolution  was  found  to 
commence  about  25%  sooner  than  cadmium  ce- 
mentation, a  fact  ascribed  to  the  establishment  of 
the  reducing  electrochemical  system.  (Author's  ab- 
stract) 
W88-01928 


BIOLOGICAL    TREATMENT    FOR    LOW-AC- 
TIVITY NUCLEAR  WASTEWATERS, 

Istituto  di  Ricerca  sulle  Acque,  Rome  (Italy). 
R.  Ramadori,  F.  Fenoglio,  and  L.  Pozzi. 


90 


WATER  QUALITY  MANAGEMENT  AND  PROTECTION— Field  5 


y£&5& 


Waste  Treatment  Processes — Group  5D 


Water  Science  and  Technology  WSTED4,  Vol. 
19,  No.  3/4,  p  345-353,  1987.  2  fig,  4  tab,  4  ref. 

Descriptors:  'Wastewater  treatment,  "Biological 
wastewater  treatment,  "Radioactive  wastes,  Sol- 
Gel  process,  Denitrification,  Nitrates,  Design  crite- 
ria, Industrial  wastewater,  Uranium,  Plutonium, 
Hazardous  materials,  Kinetics. 

A  wastewater  treatment  process  which  can  pro- 
vide for  a  complete  recycling  of  liquid  streams  for 
the  nuclear  industry  was  developed.  The  Sol-Gel 
process  involves  transformation  of  a  solution  of 
uranyl  and  plutonium  nitrate  into  granules  of  urani- 
um and  plutonium  oxides  which  pose  fewer  health 
hazards  due  to  their  normally  larger-than-dust  par- 
ticle size.  These  granules  do  not  remain  in  the  air 
or  stick  to  glove-box  walls,  and  are  freeflowing 
and  therefore  easily  transportable  during  the  for- 
mation of  pellets.  The  results  of  bench-scale  tests 
performed  to  evaluate  dimensioning  parameters  for 
this  biological  denitrification  process  are  reported. 
The  Sol-Gel  process  consists  of  a  Sol  preparation 
obtained  by  adding  a  mixture  of  tetrahydrofuryl 
alcohol,  the  major  organic  compound  in  the 
wastewater  as  an  electron-donor  substance,  and 
methocel  to  the  nitrate  solution.  Adaptation  of  this 
procedure  for  full-scale  plant  design  and  the  pre- 
liminary results  obtained  from  its  use  are  described. 
(Wood-PTT) 
W88-01929 


BIODEGRADATION  OF  OIL  ON  DRILLED 
CUTTINGS, 

Rogalandsforskning,  Stavanger  (Norway). 

T.  Bilstad,  T.  Bosdal,  and  E.  Toerneng. 

Water  Science  and  Technology  WSTED4,  Vol. 

19,  No.  3/4,  p  355-369,  1987.  15  fig,  8  tab,  3  ref. 

Descriptors:  "Wastewater  treatment,  "Biological 
wastewater  treatment,  "Oil  wastes,  "Biodegrada- 
tion,  Oil  pollution,  Industrial  wastes,  Petroleum 
products,  Oil,  Biological  oxygen  demand,  Chroma- 
tography. 

Drilled  cuttings  from  offshore  petroleum  explora- 
tion are  discarded  to  the  sea.  Oil-based  drilling 
fluids  leave  oil  on  the  cuttings  that  may  become 
environmentally  toxic.  Successful  biological  sepa- 
ration of  oil  and  cuttings  was  accomplished  by 
addition  of  nitrogen  and  phosphorus  to  seawater  in 
completely  mixed  aerobic  batch  reactors  at  10  and 
20  C.  Substantia]  biodegradation  in  flow-through 
aquaria,  however,  was  not  accomplished.  Both 
retort  distillation  and  solvent  extraction  using  dich- 
loromethane  in  a  Soxhlet  apparatus  separated  re- 
producible quantities  of  hydrocarbons  from  cut- 
tings. The  oil  was  characterized  by  glass  capillary 
gas  chromatography  and  medium  pressure  liquid 
chromatography.  (Author's  abstract) 
W88-01930 


PHOTOCATALYSED  OXIDATION  OF  TOXIC 
ORGANICS, 

Tennessee      Technological      Univ.,      Cookeville. 
Center  for  the  Management,  Utilization  and  Pro- 
tection of  Water  Resources. 
M.  B.  Borup,  and  E.  J.  Middlebrooks. 
Water  Science  and  Technology  WSTED4,  Vol. 
19,  No.  3/4,  p  381-390,  1987.  7  fig,  2  tab,  16  ref. 

Descriptors:  "Photoactivation,  "Wastewater  treat- 
ment, "Oxidation,  "Ultraviolet  radiation,  Organic 
compounds,  Hydrogen  peroxide,  Isophorone,  Di- 
methyl phthalate,  Chemical  reactions,  Toxins,  Haz- 
ardous materials. 

The  feasibility  of  treating  water  contaminated  by 
two  toxic  organic  compounds  with  an  ultraviolet 
light  catalyzed  oxidation  process  using  hydrogen 
peroxide  as  an  oxidant  is  investigated.  In  this  proc- 
ess hydrogen  peroxide  is  decomposed  by  ultravio- 
let radiation  producing  hydroxyl  radicals.  The  hy- 
droxyl  radicals  then  oxidize  organic  compounds 
via  a  complex  chain  of  radical  reactions.  Tests 
showed  that  this  photooxidation  process  could  suc- 
cessfully remove  isophorone  and  dimethyl  phthal- 
ate from  contaminated  waters.  A  reaction  rate 
expression  which  adequately  describes  the  process 
was  developed.  The  reaction  rate  was  found  to  be 
first  order  with  respect  to  hydrogen  peroxide  con- 


centration, zero  order  with  respect  to  organic  con- 
centration and  a  function  of  ultraviolet  radiation 
intensity.  The  reaction  did  not  exhibit  autocatalytic 
characteristics.  (Author's  abstract) 
W88-01932 


STUDY  ON  THE  USE  OF  BIPOLAR-PARTI- 
CLES-ELECTRODES IN  DECOLORIZATION 
OF  DYEING  EFFLUENTS  AND  ITS  PRINCI- 
PLE, 

Harbin  Inst,  of  Tech.  (China).  Dept.  of  Applied 

Chemistry. 

D.  Zhou,  W.  M.  Cai,  and  Q.  H.  Wang. 

Water  Science  and  Technology  WSTED4,  Vol. 

19,  No.  3/4,  p  391-400,  1987.  12  fig,  8  tab,  4  ref. 

Descriptors:  "Color  removal,  "Dye  industry 
wastes,  "Wastewater  treatment,  "Bipolar-particle- 
electrodes,  Industrial  wastes,  Dyes,  Color,  Ef- 
fluents, Chemical  oxygen  demand,  Biological 
oxygen  demand. 

The  use  of  bipolar-particle-electrodes  in  the  decol- 
orization  of  dying  effluents  was  studied.  Treatment 
of  highly  colored  solutions  of  various  soluble  dyes 
(such  as  direct,  reactive,  cationic,  or  acid  dyes)  and 
also  samples  of  dying  effluents  gave  rise  to  an 
almost  colorless,  transparent  liquid,  with  removal 
of  COD  and  BOD5  surpassing  80%.  The  method  is 
characterized  by  its  high  efficiency,  low  energy 
consumption  and  long  performance  life.  This 
method  combines  all  the  advantages  of  the  AC 
adsorption  and  electrolysis  methods  and  is  an  im- 
provement over  the  conventional  electrolysis 
method.  A  discussion  of  the  underlying  principle  is 
given.  (Wood-PTT) 
W88-01933 


REMOVAL  OF  HAZARDOUS  ORGANIC  POL- 
LUTANTS BY  ADSORPTION  ON  MICROBIAL 
BIOMASS, 

McMaster   Univ.,   Hamilton   (Ontario).    Dept.   of 

Chemical  Engineering. 

J.  P.  Bell,  and  M.  Tsezos. 

Water  Science  and  Technology  WSTED4,  Vol. 

19,  No.  3/4,  p  409-416,  1987.  5  fig,  5  tab,  10  ref. 

Descriptors:  "Biological  wastewater  treatment, 
"Wastewater  treatment,  "Adsorption,  "Organic 
compounds,  Hazardous  materials,  Biomass,  Acti- 
vated sludge,  Mathematical  equations,  Freundlich 
equation,  Correlation  analysis,  Lindane,  Diazinon, 
Malathion,  Pentachlorophenol,  Polychlorinated  bi- 
phenyls,  Pesticides. 

Removal  of  five  toxic  organic  compounds  from 
water  by  adsorption  on  microbial  biomass  was 
investigated.  Lindane,  diazinon,  malathion,  pen- 
tachlorophenol, and  the  PCB  2-chlorobiphenyl 
were  adsorbed  onto  two  types  of  inactive  microbi- 
al biomass  (a  pure  strain  of  Rhizopus  arrhizus,  and 
a  mixed  culture  of  activated  sludge).  Desorption 
and  thermodynamics  of  the  adsorption  process 
were  also  investigated.  With  the  exception  of  mala- 
thion, the  adsorptive  uptake  data  fit  the  Freundlich 
equation  and  were  well  correlated  with  the  octa- 
nol/water  partition  coefficient,  but  not  as  well 
correlated  with  water  solubility  of  the  compounds. 
Except  for  malathion,  the  adsorption  was  reversi- 
ble. Malathion  showed  unusually  high  apparent 
uptake  and  the  removal  appeared  to  be  irreversi- 
ble. The  experimental  evidence  suggests  that  the 
disappearance  of  malathion  resulted  from  a  chemi- 
cal reaction,  while  physical  adsorption  appears  to 
account  for  removal  of  the  other  compounds.  (Au- 
thor's abstract) 
W88-01935 


BIOLOGICAL  DECOMPOSITION  OF  TRACE 
ORGANIC  COMPOUNDS, 

Kurita  Water  Industries  Ltd.,  Yokohama  (Japan). 

Kurita  Cental  Labs. 

M.  Shibata,  K.  Nakamura,  and  Y.  Miyaji. 

Water  Science  and  Technology  WSTED4,  Vol. 

19,  No.  3/4,  p  417-427,  1987.  6  fig,  6  tab,  6  ref. 

Descriptors:  "Biological  wastewater  treatment, 
"Wastewater  treatment,  "Organic  compounds, 
"Fluidized  bed  process,  "Semiconductor  industry 
wastes,  Trace  levels,  Biodegradation,  Industrial 
wastes,  Hydraulic  properties,  Effluents. 


Biological  decomposition  of  trace  organic  com- 
pounds was  investigated  to  apply  to  the  reclama- 
tion system  of  the  rinse  water  recovered  from 
semiconductor  manufacturing  processes.  First, 
growth  characteristics  of  microorganisms  grown  at 
low  concentrations  of  organics  were  examined  and 
extremely  low  saturation  constants  for  acetate  and 
methanol  were  obtained.  Based  on  the  growth 
characteristics,  a  biological  fluidized  bed  reactor 
was  operated  to  remove  low  concentrations  of 
organics  on  a  laboratory  scale.  One  milligram  per 
liter  of  acetate  carbon  was  degraded  to  less  than  10 
micrograms/liter  carbon  with  10  minutes  of  hy- 
draulic retention  time.  Low  concentrations  of 
methanol  and  isopropanol,  which  are  the  main 
organics  contained  in  the  recovered  rinse  water, 
were  also  decomposed  effectively.  For  a  full  scale 
operation,  a  pilot  study  was  also  carried  out  to 
examine  treatability  and  stability  of  a  fluidized  bed 
reactor.  Effluent  organic  concentrations  decreased 
gradually  and  were  stable  below  5  micrograms/ 
liter  carbon  during  5  months  of  operation.  (Au- 
thor's abstract) 
W88-01936 


CHLORINATED  HYDROCARBONS  IN  BIO- 
LOGICAL SEWAGE  PURIFICATION  -  FATE 
AND  DIFFICULTIES  IN  BALANCING, 

Technische  Hochschule  Aachen  (Germany,  F.R.). 

Inst,  fuer  Siedlungswasserwirtschaft. 

H.  F.  Schroder. 

Water  Science  and  Technology  WSTED4,  Vol. 

19,  No.  3/4,  p  429-438,  1987.  3  fig,  6  tab,  15  ref. 

Descriptors:  "Fate  of  pollutants,  "Chlorinated  hy- 
drocarbons, "Biological  wastewater  treatment, 
"Wastewater  treatment,  Path  of  pollutants,  Hydro- 
carbons, Organic  compounds,  Lipophilic  proper- 
ties, Aeration,  Sludge  loading,  Sample  preserva- 
tion, Chemical  wastewater  treatment. 

The  fate  of  some  chosen  chlorinated  hydrocarbons 
in  the  biological  sewage  purification  was  deter- 
mined. Fixed  quantities  (250  micrograms/liter 
wastewater)  of  the  different  volatile  compounds 
such  as  chloroform,  trichloroethylene,  chloroben- 
zene,  hexachloro-l,3-butadiene,  1,2-dichloroben- 
zene,  1,2,3-trichlorobenzene,  hexachlorobenzene, 
2,4-dichlorophenol,  and  gamma-hexachlorocylco- 
hexane  were  dosed  into  the  aeration  tanks  of  the 
pilot  plants.  Chlorinated  hydrocarbons  in  the 
inflow,  waste  air,  effluent  and  excess  sludge  were 
extracted  and  tested  for  by  GC/ECD.  The  results 
of  these  experiments  were  adapted  with  the  results 
of  recovery  experiments.  The  balances  of  the  low 
volatile  and  volatile  compounds  also  was  adapted 
by  means  of  correction  factors  because  of  conden- 
sation effects.  The  very  hydrophilic  and  low  vola- 
tile chloroform  was  found  up  to  16%  in  the  waste 
air,  63%  in  the  effluent  and  21%  adsorbed  on 
sludge.  The  very  lipophilic  and  non-volatile  hex- 
achlorobenzene was  found  up  to  16%  in  the  efflu- 
ent and  74%  adsorbed  on  sludge.  No  hexachloro- 
benzene was  found  in  the  waste  air.  Biochemical 
degradation  was  observed  for  some  of  the  com- 
pounds. The  behavior  of  the  chlorinated  hydrocar- 
bons in  biological  sewage  purification  depended  on 
their  volatility  and  lipophilic  property,  and  also  on 
the  intensity  of  aeration  and  sludge  loading.  Bal- 
ancing of  volatile  chlorinated  hydrocarbons  should 
be  done  by  spot  sampling.  Bottles  for  composite 
samples  should  be  stored  in  the  refrigerator  during 
the  sampling  period  and  should  be  sealed.  (Au- 
thor's abstract) 
W88-01937 


PREDICTION  OF  SOLUBLE  NICKEL  REMOV- 
AL BY  ACTIVATED  SLUDGE  USING  FREE 
METAL  ION  CONCENTRATIONS, 

New  South  Wales  Inst,  of  Tech.,  Broadway  (Aus- 
tralia). School  of  Civil  Engineering. 
J.  S.  Nielsen,  S.  E.  Hrudey,  and  F.  F.  Cantwell. 
Water  Science  and  Technology  WSTED4,  Vol. 
19,  No.  3/4,  p  439-448,  1987.  2  fig,  1  tab,  30  ref. 

Descriptors:  "Wastewater  treatment,  "Activated 
sludge  process,  "Nickel  removal,  "Nickel,  Metal 
ions,  Metals,  Activated  sludge,  Isotherms,  Mathe- 
matical equations,  Metal  complexes. 
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Batch  isotherm  studies  using  spiked  sewage  sam- 
ples containing  a  range  of  total  soluble  nickel  con- 
centrations typical  of  municipal  sewage  strongly 
suggested  that  it  is  the  free  (i.e.  uncomplexed) 
nickel  ion  that  is  sorbed  by  activated  sludge.  Equa- 
tions relating  nickel  uptake  by  activated  sludge  to 
free  nickel  ion  concentrations  and  the  extent  of 
complexation  in  untreated  sewage  were  developed 
and  applied.  Predicted  and  measured  nickel  remov- 
als generally  agreed  to  within  plus  or  minus  30%. 
(Author's  abstract) 
W88-01938 


BEHAVIOUR  OF  ALKYLPHENOL  POLYETH- 
OXYLATE  SURFACTANTS  AND  OF  NITRILO- 
TRIACETATE  IN  SEWAGE  TREATMENT, 

Eidgenoessische   Anstalt   fuer   Wasserversorgung, 

Abwasserreinigung   und   Gewaesserschultz,   Due- 

bendorf  (Switzerland). 

For  primary  bibliographic  entry  see  Field  5A. 

W88-01939 


RESPONSE  OF  PHTHALATE  ESTERS-ACCLI- 
MATED ACTIVATED  SLUDGE  TO  2,4-DINI- 
TROPHENOL, 

Texas  A  and  I  Univ.,  Kingsville.  Dept.  of  Civil  and 

Mechanical  Engineering. 

R.  Y.  Tokuz. 

Water  Science  and  Technology  WSTED4,  Vol. 

19,  No.  3/4,  p  461-470,  1987.  4  fig,  6  tab,  9  ref. 

Descriptors:  *Activated  sludge  process, 
♦Wastewater  treatment,  *Phthalate  esters,  *Ester 
acclimatization,  Esters,  2,4-dinitrophenol,  Chemi- 
cal oxygen  demand,  Effluents,  Industrial 
wastewater,  Suspended  solids,  Activated  sludge, 
Performance  evaluation. 

The  process  performance  of  an  activated  sludge 
system  during  acclimation  to  phthalate  esters  was 
examined.  Concentration  of  the  phthalate  esters 
was  increased  gradually,  and  over  about  a  two- 
week  period,  the  acclimation  to  a  mixture  of  410 
milligrams/liter  (mg/L)  diethyl  phthalate  and  540 
mg/L  dimethyl  phthalate  was  complete.  It  was 
observed  that  the  effluent  chemical  oxygen 
demand  (COD)  was  not  adversely  affected  in  spite 
of  increasing  influent  COD.  Other  indicators  of 
process  performance,  for  example,  effluent  sus- 
pended solids,  were  at  acceptable  levels  at  the 
completion  of  acclimation.  The  system  responded 
well  when  2,4-dinitrophenol,  up  to  4  mg/L,  was 
included  in  the  influent  in  addition  to  phthalate 
esters.  Actually  an  improvement  in  system  effluent 
COD  was  observed  possibly  due  to  increased 
mixed  liquor  suspended  solids  (MLSS).  At  a  2,4- 
dinitrophenol  concentration  of  8  mg/L,  system 
performance  deteriorated  considerably  but  the  re- 
covery was  fast,  and  within  a  two-week  period, 
system  performance  returned  to  normal.  (Author's 
abstract) 
W88-01940 


FATE  OF  TOXIC  ORGANIC  COMPOUNDS  IN 
ACTIVATED  SLUDGE  AND  INTEGRATED 
PAC  SYSTEMS, 

Michigan  Univ.,  Ann  Arbor.  Dept.  of  Civil  Engi- 
neering. 

W.  J.  Weber,  B.  E.  Jones,  and  L.  E.  Katz. 
Water  Science  and  Technology  WSTED4,  Vol. 
19,  No.  3/4,  p  471-482,  1987.  6  fig,  9  tab,  7  ref. 
USEPA  Research  Contract  CR  806030. 

Descriptors:  'Activated  sludge  process,  'Pow- 
dered activated  carbon,  'Organic  compounds, 
•Wastewater  treatment,  'Fate  of  pollutants,  Haz- 
ardous materials,  Activated  carbon,  Effluents,  Bio- 
logical wastewater  treatment,  Biodegradation, 
Volatilization,  Adsorption. 

The  addition  of  powdered  activated  carbon  (PAC) 
to  activated  sludge  treatment  systems  to  enhance 
removal  of  specific  toxic  organic  compounds  from 
wastewater  was  evaluated.  Nine  organic  com- 
pounds encompassing  a  range  of  solubility,  volatili- 
ty, biodegradability,  and  adsorptive  properties 
were  studied.  Rate  and  equilibrium  investigations 
were  conducted  to  quantify  the  removal  mecha- 
nisms of  volatilization,  biodegradation,  biosorption, 
and  carbon  adsorption.  Results  from  steady-state 


bioreactor  studies  showed  that  the  addition  of  less 
than  100  milligrams/liter  (mg/L)  powdered  acti- 
vated carbon  to  the  influent  did  not  enhance  the 
removal  of  the  biodegradable  target  compounds 
investigated:  benzene,  toluene,  ethylbenzene, 
ortho-xylene,  chlorobenzene,  and  nitrobenzene. 
Significantly  improved  removals  of  the  poorly  de- 
gradable  and  non-biodegradable  compounds  1,2- 
dichlorobenzene,  1,2,4-trichlorobenzene,  and  lin- 
dane occurred  at  influent  powdered  carbon  con- 
centrations in  the  12.5  to  25  mg/L  range.  Influent 
powdered  carbon  concentrations  of  100  mg/L  ef- 
fected overall  removals  of  greater  then  90%.  The 
addition  of  powdered  activated  carbon  not  only 
reduced  effluent  concentrations  but  also  reduced 
the  amounts  of  the  volatile  compounds  stripped  to 
the  atmosphere.  (Author's  abstract) 
W88-01941 


PERFORMANCE  EVALUATION  OF  ROTAT- 
ING BIOLOGICAL  CONTACTOR  PROCESS, 

Japan  Sewage  Works  Agency,  Toda.  Research  and 

Technology  Development  Div. 

K.  Tanaka,  A.  Oshima,  and  B.  E.  Rittmann. 

Water  Science  and  Technology  WSTED4,  Vol. 

19,  No.  3/4,  p  483-494,  1987.  12  fig,  5  tab,  8  ref, 

append. 

Descriptors:  'Rotating  biological  contactors, 
'Wastewater  treatment,  'Biological  wastewater 
treatment,  'Contact  beds,  Performance  evaluation, 
Municipal  wastewater,  Evaluation,  Japan,  Model 
studies,  Field  tests,  Biological  oxygen  demand,  Ef- 
fluents, Wastewater,  Suspended  solids,  Separation 
techniques,   Feasibility   studies,   Settling   velocity. 

Rotating  Biological  Contactors  (RBC)  were  only 
recently  introduced  in  Japan  as  a  means  of  provid- 
ing secondary  treatment  to  domestic  wastewaters. 
The  use  of  RBCs  appears  to  be  particularly  attrac- 
tive for  small  communities  because  of  their  low 
energy  demand  and  reduced  O-M  requirements. 
To  evaluate  and  demonstrate  the  feasibility  of  the 
process  as  an  alternative  to  conventional  secondary 
treatment,  a  field  study  was  performed  at  three 
municipal  facilities  in  Japan.  A  single,  fundamental 
model  of  biofilm  kinetics  was  shown  to  be  capable 
of  accurately  predicting  soluble  BOD5  removals 
throughout  the  RBC.  Model  and  field  study  results 
indicated  that  effluent  soluble  BOD5  should  be  3 
to  7  mg/1  for  conventional  loads.  Approximately 
30  percent  of  the  RBC  effluent  solids  were  fine 
particles  having  a  settling  velocity  of  less  than  10 
to  15  m/day  and  which  exerted  60  to  70%  of  the 
final  effluent  total  BOD5.  Therefore,  special  atten- 
tion must  be  given  to  solids-liquid  separation  of  the 
RBC  effluent  to  ensure  that  the  final  effluent  is  of 
acceptable  quality.  Several  solids-liquid  separation 
methods,  including  direct  screening  of  RBC  efflu- 
ent, were  shown  to  be  feasible  in  upgrading  the 
effluent  quality.  (Author's  abstract) 
W88-01942 


SIGNIFICANCE  OF  SEGREGATION  OF  BIO- 
MASS  IN  BIOFILMS, 

Eidgenoessische   Anstalt   fuer   Wasserversorgung, 

Abwasserreinigung   und   Gewaesserschultz,    Due- 

bendorf  (Switzerland). 

For  primary  bibliographic  entry  see  Field  5B. 

W88-01943 


APPLICATION  OF  BATCH  KINETIC  DATA  TO 
THE  SIZING  OF  CONTINUOUS-FLOW  ACTI- 
VATED SLUDGE  REACTORS, 

California  Univ.,  Berkeley.  Dept.  of  Sanitary  and 
Environmental  Engineering. 
A.  van  Niekerk,  D.  Jenkins,  and  M.  G.  Richard. 
Water  Science  and  Technology  WSTED4,  Vol. 
19,  No.  3/4,  p  505-516,  1987.  9  fig,  10  ref. 

Descriptors:  'Activated  sludge  process, 
•Wastewater  treatment,  'Sludge  reactor  sizing, 
•Kinetics,  Sludge,  Activated  sludge,  Wastewater, 
Data  interpretation,  Continuous  flow  reactors, 
Mathematical  equations,  Rate  equations,  Organic 
carbon,  Chemical  oxygen  demand,  Biological 
oxygen  demand. 

The  removal  of  substrates  from  wastewaters  by 
activated  sludge  is  commonly  expressed  in  terms  of 


a  collective  substrate  parameter  such  as  COD, 
BOD5  or  TOC.  Several  different  linear  and  non- 
linear rate  expressions  are  employed  to  describe 
complex  substrate  removal  in  the  literature.  The 
indiscriminate  application  of  batch  substrate  uptake 
rates  to  the  analysis  or  design  of  continuous-flow 
reactors  can  introduce  errors.  These  potential 
errors  have  particular  significance  in  the  design  of 
aerobic  selectors  used  to  control  low  F/M  bulking. 
(Author's  abstract) 
W88-01944 


CRITICAL  EVALUATION  OF  MICROBIAL 
PRODUCT  FORMATION  IN  BIOLOGICAL 
PROCESSES, 

Illinois  Univ.  at  Urbana-Champaign.  Dept.  of  Civil 

Engineering. 

B.  E.  Rittmann,  W.  Bae,  E.  Namkung,  and  C.  J. 

Lu. 

Water  Science  and  Technology  WSTED4,  Vol. 

19,  No.  3/4,  p  517-528,  1987.  5  fig,  1  tab,  36  ref. 

EPA  Cooperative  Agreement  CR  810462. 

Descriptors:  *Biological  wastewater  treatment, 
•Microbial  products,  'Wastewater  treatment,  'Ki- 
netics, 'Mathematical  models,  Model  studies,  Mi- 
crobial product  characteristics,  Microbiological 
studies,  Mathematical  equations,  Substrates,  Bio- 
mass. 

A  critical  evaluation  of  the  characteristics  of  solu- 
ble microbial  products  (SMP)  indicates  SMP  is 
comprised  of  many  different  types  and  sizes  of 
molecules  and  is  biodegradable.  A  portion  of  SMP 
is  formed  at  a  rate  proportional  to  the  rate  of 
substrate  utilization  while  the  rest  is  formed  at  a 
rate  proportional  to  the  concentration  of  active 
biomass.  These  characteristics  are  incorporated 
into  a  mathematical  model  that  includes  the  fol- 
lowing components:  substrate  utilization  and  bio- 
mass growth  according  to  Monod  kinetics,  SMP 
formation  kinetics  in  proportion  to  substrate  utili- 
zation rate  and  biomass  accumulation,  and  SMP 
degradation  according  to  a  semi-empirical  multi- 
component  degradation  model.  The  SMP  forma- 
tion/degradation model  successfully  describes  the 
fractional  conversion  of  substrate  into  SMP,  in- 
cluding the  observed  trends  of  increasing  conver- 
sion at  high  and  low  sludge  ages.  In  addition  to 
activated  sludge,  the  model  is  applied  to  anaerobic 
treatment  and  to  biofilm  processes.  (Author's  ab- 
stract) 
W88-01945 


MOLECULAR  WEIGHT  DISTRIBUTIONS  OF 
SOLUBLE  ORGANIC  MATTER  IN  VARIOUS 
SECONDARY  AND  TERTIARY  EFFLUENTS, 

Arizona  Univ.,  Tucson.  Dept.  of  Civil  Engineer- 
ing. 

G.  L.  Amy,  C.  W.  Bryant,  and  M.  Belyani. 
Water  Science  and  Technology  WSTED4,  Vol. 
19,  No.  3/4,  p  529-538,  1987.  5  tab,  16  ref. 

Descriptors:  'Organic  matter,  'Effluents, 
'Wastewater  treatment,  'Molecular  weights,  'Sta- 
tistical analysis,  Secondary  wastewater  treatment, 
Tertiary  wastewater  treatment,  Activated  sludge 
process,  Biological  wastewater  treatment,  Filtra- 
tion, Seasonal  variation,  Arizona,  Distribution  pat- 
terns. 

Differences  in  the  nature  of  soluble  organic  matter 
were  measured  for  various  full-scale  wastewater 
treatment  processes.  Conventional  activated 
sludge,  pure  oxygen  activated  sludge,  biofiltration, 
granular  activated  carbon,  and  tertiary  sand  filtra- 
tion were  evaluated  using  effluent  obtained  from 
facilities  in  Metropolitan  Tucson,  Arizona.  Efflu- 
ent soluble  organic  matter  was  analyzed  by  ultrafil- 
tration for  the  apparent  molecular  weight  distribu- 
tion of  soluble  organic  carbon  and  UV-absorbing 
material.  The  effects  of  annual  season,  secondary 
treatment  process,  and  tertiary  treatment  process 
upon  the  properties  of  the  effluent  soluble  organic 
matter  were  statistically  significant  at  the  99% 
level.  Effluent  properties  from  the  various  treat- 
ments were  sufficiently  different  to  support  the 
concept  of  the  selection  of  appropriate  treatments 
to  minimize  the  effluent  concentration  of  specific 
fractions  of  the  soluble  organic  material  as  required 
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for  specific  water  reuse  applications.  (Author's  ab- 
stract) 
W88-01946 


SURVIVAL  OF  INDICATOR  ORGANISMS  IN 
A  DETENTION  POND  RECEIVING  COM- 
BINED SEWER  OVERFLOW, 

Agricultural    Univ.,    Wageningen    (Netherlands). 

Dept.  of  Water  Pollution  Control. 

For  primary  bibliographic  entry  see  Field  5B. 

W88-01948 


DISINFECTION  EFFICIENCY  AND  PROB- 
LEMS ASSOCIATED  WITH  MATURATION 
PONDS, 

State   Pollution   Control   Commission,    Lidcombe 

(Australia). 

R.  J.  Macdonald,  and  A.  Ernst. 

Water  Science  and  Technology  WSTED4,  Vol. 

19,  No.  3/4,  p  557-567,  1987.  3  fig,  3  tab,  11  ref. 

Descriptors:  'Maturation  ponds,  'Monitoring, 
•Wastewater  treatment,  'Microbiological  studies, 
Effluents,  Quality  control,  Disinfection,  Pollutants, 
Wastewater,  Pathogens,  Filtration,  Activated 
sludge  process,  Detention  time,  Design  criteria, 
Tracers. 

Reductions  in  densities  of  indicator  organisms  and 
pathogens  were  measured  in  maturation  ponds  re- 
ceiving secondary  effluents  from  trickling  filter 
and  activated  sludge  treatment  works.  Effluent 
detention  times  in  the  ponds  were  determined 
using  dye  tracing  techniques  and  compared  with 
nominal  detention  times  calculated  from  pond  vol- 
umes and  effluent  flow  rates.  Median  detention 
times  were  substantially  less  than  nominal  times 
because  of  short  circuiting  due  to  pond  design 
aspects  and  thermal  stratification.  Maturation 
ponds  of  10  days  median  detention  time  were 
found  to  successfully  disinfect  a  poor  quality  trick- 
ling filter  effluent  and  were  effective  at  removing 
parasite  ova  and  reducing  virus  intensities.  Contin- 
ued use  of  maturation  ponds  should  be  encouraged 
in  developed  and  developing  countries  as  they 
have  low  cost,  operational,  maintenance  and 
skilled  operator  requirements  and  are  an  effective 
disinfection  process.  Pond  designs  should  minimize 
short  circuiting  and  thus  the  areal  requirements  of 
the  ponds.  (Author's  abstract) 
W88-01949 


REMOVAL  OF  EXCRETED  BACTERIA  AND 
VntUSES  IN  DEEP  WASTE  STABDLIZATION 
PONDS  IN  NORTHEAST  BRAZIL, 

Leeds  Univ.  (England).  Dept.  of  Civil  Engineer- 
ing. 

J.  I.  Oragui,  T.  P.  Curtis,  S.  A.  Silva,  and  D.  D. 
Mara. 

Water  Science  and  Technology  WSTED4,  Vol. 
19,  No.  3/4,  p  569-573,  1987.  1  fig,  2  tab,  16  ref. 
Science  and  Engineering  Research  Council  of  the 
United  Kingdom  Grant  GR/C/30191. 

Descriptors:  'Microbiological  studies,  'Stabiliza- 
tion ponds,  'Wastewater  treatment,  'Bacteria,  'Vi- 
ruses, Bacteria  removal,  Virus  removal,  Colifonns, 
Streptococcus,  Salmonella,  Enteroviruses,  Brazil, 
Ponds,  Wastewater,  Retention  time,  Pathogen  re- 
moval, Pathogens,  Stabilization  ponds. 

The  removal  of  excreted  bacteria  (fecal  colifonns, 
fecal  streptococci,  Clostridium  perfringens,  total 
and  sorbitol-fermenting  bifidobacteria,  salmonellae 
and  thermophilic  Campylobacters)  and  viruses  (en- 
terovirus and  rotavirus)  in  a  series  of  deep  anaero- 
bic facultative  and  maturation  ponds  (depth  range: 
2.8  -  3.4  m),  with  an  overall  retention  time  of  21 
days  and  a  mean  mid-depth  temperature  of  27 
degrees  C,  was  studied.  Thermophilic  Campylo- 
bacters, bifidobacteria  and  salmonellae  were  not 
detected  after  11,  16,  and  21  days'  retention  respec- 
tively. Fecal  colifonns,  fecal  streptococci  and  C. 
perfringens  were  reduced  by  4,  4,  and  2  orders  of 
magnitude  respectively,  and  enteroviruses  and  ro- 
taviruses both  by  3  orders.  The  results  indicate  that 
pathogen  removal  in  deep  ponds  is  similar  to  that 
in  ponds  of  normal  depth.  (Author's  abstract) 
W88-01950 


DIMENSIONING  OF  COMBINED  SEWER 
SYSTEM  DETENTION  BASINS  BY  LONG 
TERM  SIMULATION  OF  STORM  WATER 
RUNOFF, 

Hanover  Univ.  (Germany,  F.R.).  Inst,  fuer  Wasser- 

wirtschaft,  Hydrologie  und  Landwirtschaftlichen 

Wasserbau. 

F.  Sieker,  and  A.  Durchschlag. 

Water  Science  and  Technology  WSTED4,  Vol. 

19,  No.  3/4,  p  581-588,  1987.  5  fig,  1  tab,  4  ref. 

Descriptors:  'Detention  basins,  'Design  criteria, 
'Wastewater  treatment,  'Combined  sewers, 
'Urban  runoff,  'Rainfall-runoff  relationships, 
'Simulation  analysis,  'Model  studies,  Sewers,  Ger- 
many, Hydrologie  models,  Hydrographs,  Flow 
discharge,  Runoff,  Storm  runoff,  Mathematical 
equations,  Sanitary  wastewater. 

At  present,  dimensioning  of  combined  sewer  de- 
tention basins  in  Germany  is  based  on  the  rational 
formula  and  on  the  idea  of  the  existence  of  the  so- 
called  'first  flush.'  New  measurements  and  recent 
investigations  led  to  the  questioning  of  this  dimen- 
sioning procedure.  An  alternative  is  developed 
based  on  the  application  of  a  stormwater-runoff 
model  (hydrological  and/or  hydrodynamic)  in 
each  special  case.  Input  to  the  model  is  a  period  of 
at  least  one  decade  of  continuous  rainfall  data 
(long  term  simulation).  The  sanitary  wastewater 
component  is  superimposed  on  the  simulated 
runoff-hydrograph.  The  first  flush-effect  is  neglect- 
ed. The  dimensioning  of  a  detention  basin  is  based 
on  the  determination  of  several  quantities  such  as 
number,  duration,  peak  discharge  and  volume  of 
overflow  events  in  relation  to  the  total  water  de- 
tention volume  of  the  system.  The  decision  on  final 
dimensioning  must  be  made  with  respect  to  the 
characteristics  of  the  receiving  water.  (Author's 
abstract) 
W88-01952 


INFILTRATION  RATES  FOR  SEPARATE 
SEWAGE  COLLECTION  SYSTEMS, 

Gutteridge,  Haskins  and  Davey,  Melbourne  (Aus- 
tralia). 

J.  B.  Munay. 

Water  Science  and  Technology  WSTED4,  Vol. 
19,  No.  3/4,  p  589-601,  1987.  2  fig,  5  tab,  6  ref. 

Descriptors:  'Sewer  systems,  'Hydraulics  design, 
'Infiltration  rate,  'Wastewater  treatment,  'Sewer 
hydraulics,  'Sewer  infiltration,  'Separated  sewers, 
Wastewater,  Infiltration,  Sewers,  Hydraulic  per- 
meability, Design  criteria,  Australia,  Melbourne, 
Capital  costs,  Economic  aspects,  Costs,  Hydraulic 
design. 

A  review  of  the  current  sewage  practices  in  the 
suburbs  of  Melbourne,  Australia  which  are  charac- 
terized by  surface  grades  of  less  than  0.5%,  sand 
generally  to  depth,  permanent  water  table  at 
depths  of  1-1.5  m,  and  a  density  of  development 
for  the  majority  that  exceeds  85%  of  the  design 
density  of  about  eight  tenements/ha,  is  presented. 
A  practical  design,  associated  construction  criteria, 
and  layout  were  proposed  which  would  minimize 
capital  cost  and  annual  expenditure.  Because  infil- 
tration rates  play  a  large  part  in  the  determination 
of  required  hydraulic  capacity  and  physical  size  of 
the  collection  system,  treatment  plant,  and  disposal 
works,  an  assessment  of  the  factors  that  affect 
infiltration  rates  is  detailed;  sections  on  catchment 
characteristics  and  construction  materials  are  in- 
cluded. Infiltration  rates  are  forecasted  based  on 
measured  rates,  and  include  an  arbitrary  50%  in- 
crease to  allow  for  the  potential  loss  of  water- 
tightness  during  the  design  life  of  the  collection 
system.  Routine  internal  inspections  over  more 
than  12  years  of  the  collection  by  the  sewer  sys- 
tems showed  no  structural  failure  or  loss  of  water- 
tightness,  so  the  loss  of  water-tightness  is  likely  to 
be  substantially  less  than  the  assumed  50%.  The 
forecasted  rates  confirm  the  effectiveness  of  the 
adopted  design  and  construction  criteria  to  mini- 
mize infiltration  and  justify  the  adopted  design 
rates.  (Wood-PTT) 
W88-01953 


MAINTENANCE  STRATEGIES   FOR  SEWER- 
AGE SYSTEMS, 


Universidade  Nova  de  Lisboa  (Portugal).  Environ- 
mental Systems  Analysis  Group. 
A.  S.  Camara,  D.  Pereira,  A.  Fonseca,  and  S. 
Sequeira. 

Water  Science  and  Technology  WSTED4,  Vol. 
19,  No.  3/4,  p  603-611,  1987.  2  fig,  6  tab,  12  ref. 

Descriptors:  'Sewer  systems,  'Sewer  maintenance, 
•Wastewater  facilities,  'Maintenance,  Sewers,  Al- 
gorithms, Costs,  Maintenance  costs,  Decision 
making,  Portugal,  Cleaning,  Inspection,  Schedul- 
ing. 

The  problem  of  decaying  sewerage  systems  is  a 
timely  topic  in  many  urban  areas,  due  to  its  impor- 
tance to  societal  needs  and  to  the  large  amounts  of 
capital  expenditures  needed  to  bring  the  concerned 
systems  to  an  adequate  level  of  serviceability. 
Thus,  there  is  a  need  for  better  maintenance  deci- 
sion-making related  to  periodic  inspection  and 
cleaning  and  repair  rehabilitation  or  replacement 
of  the  equipment.  An  approach  offering  integrated 
solutions  to  upgrade  such  systems,  taking  into  ac- 
count existing  and  foreseen  structural  and  hydrau- 
lic conditions,  is  presented.  The  methodology 
relies  upon  a  heuristic  algorithm  scheduling  main- 
tenance events.  An  application  to  the  Almada  sew- 
erage network  in  Portugal  illustrates  the  method. 
Future  improvements  including  the  use  of  statisti- 
cal maintenance  theoretic  concepts  and  artificial 
intelligence  approaches  are  also  discussed.  (Au- 
thor's abstract) 
W88-01954 


ACTIVATED  SLUDGE  SETTLERS:  DESIGN 
AND  OPTIMIZATION, 

Universidade  Federal  da  Paraiba,  Campina  Grande 

(Brazil).  Dept.  of  Civil  Engineering. 

P.  F.  C.  Catunda,  and  A.  C.  van  Haandel. 

Water  Science  and  Technology  WSTED4,  Vol. 

19,  No.  3/4,  p  613-623,  1987.  7  fig,  6  ref. 

Descriptors:  'Sludge  settling,  'Activated  sludge, 
•Optimization,  'Wastewater  treatment,  'Sludge 
thickening,  'Clarification,  'Design  criteria, 
Sludge,  Sludge  conditioning,  Sedimentation,  Set- 
tling characteristics,  Settleable  solids,  Load  distri- 
bution, Solids,  Mathematical  equations,  Mathemat- 
ical studies,  Settling  velocity,  Suspended  solids, 
Economic  aspects. 

Activated  sludge  settlers  perform  two  functions 
simultaneously:  clarification  and  sludge  thickening. 
Depending  on  the  values  of  the  mixed  liquor  and 
return  sludge  concentrations  and  on  the  sludge 
settling  characteristics,  either  one  of  these  func- 
tions may  limit  the  solids  loading  rate  that  can  be 
applied  to  the  settler.  This  rate  in  turn  determines 
the  required  settler  surface  area.  A  method  is  de- 
veloped to  establish  which  of  the  two  functions  is 
determinant  for  the  maximum  solids  loading  rate  in 
a  particular  design  situation.  Expressions  are  de- 
rived to  calculate  the  required  settler  surface  area 
for  clarification  and  for  thickening.  These  expres- 
sions are  based  on  the  experimentally  verified  sup- 
position that  the  zone  settling  velocity  decreases 
exponentially  with  increasing  suspended  solids 
concentration.  A  graphical  method  to  determine 
the  optimal  mixed  liquor  and  return  sludge  concen- 
trations for  minimum  construction  and  operational 
cost  is  presented.  (Author's  abstract) 
W88-01955 


LOW-COST  WASTEWATER  TREATMENT 
WITH  THE  USE  OF  AN  INTRACHANNEL 
CLARIFIER  IN  OXIDATION  DITCHES, 

Armco  Argentina  S.A.,  Buenos  Aires. 

O.  R.  Velez,  and  J.  Foil. 

Water  Science  and  Technology  WSTED4,  Vol. 

19,  No.  3/4,  p  625-632,   1987.  6  fig,  3  tab,  9  ref. 

Descriptors:  'Clarification,  'Wastewater  treat- 
ment, 'Oxidation  process,  'Wastewater  oxidation, 
•Intrachannel  clarifiers,  Oxidation,  Wastewater  ox- 
idation, Economic  aspects,  Aeration,  Design  crite- 
ria, Argentina,  Costs. 

The  oxidation  ditches  developed  by  Pasveer  of 
Holland  and  Muskat  in  Germany  have  been  used  in 
small  communities  for  many  years  as  a  cost-effec- 
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tive  secondary  treatment.  Generally  designed  and 
operated  as  part  of  an  extended  aeration  system, 
these  plants  provide  from  18  to  30  hours  of  hy- 
draulic detention  time,  followed  by  a  3  to  6  hour 
settling  period  in  a  secondary  clarifier,  with  return 
of  100  percent  of  settled  solids  to  the  aeration  tank. 
Because  of  these  design  criteria,  the  oxidation 
ditches  were  not  widely  used  in  large  populations 
as  the  aeration  system  normally  used  required  a 
relatively  low  water  depth  to  be  efficient  -  a  fact 
that  meant  extensive  land  areas.  Recent  innova- 
tions in  the  clarification  and  aeration  systems  have 
rendered  this  treatment  attractive  again  for  com- 
munities of  all  sizes.  The  use  of  an  upflow  intra- 
channel  clarifier,  in  particular,  eliminates  the  need 
for  a  separate  secondary  clarifier,  and  return 
sludge  pumping  and  piping.  In  addition,  an  innova- 
tive diffused  aeration  system  permits  the  use  of 
channels  with  a  greater  water  depth,  which  not 
only  optimizes  the  process  as  an  oxidation  ditch, 
but  also  makes  it  remarkably  competitive  with 
respect  to  conventional  biological  treatment  sys- 
tems. The  conceptual  design  of  the  innovative 
oxidation  ditch  system,  its  economic  aspects,  and 
its  first  application  in  Argentina  using  low-cost 
construction  technology  were  discussed.  (Author's 
abstract) 
W88-01956 


OXIDATION-REDUCTION  POTENTIAL  (ORP) 
REGULATION:  A  WAY  TO  OPTIMIZE  POL- 
LUTION REMOVAL  AND  ENERGY  SAVINGS 
IN  THE  LOW  LOAD  ACTIVATED  SLUDGE 
PROCESS, 

Compagnie  Generale  des   Eaux,   Paris  (France). 
J.  Charpentier,  M.  Florentz,  and  G.  David. 
Water  Science  and  Technology  WSTED4,  Vol. 
19,  No.  3/4,  p  645-655,  1987.  9  fig,  6  tab,  6  ref. 

Descriptors:  "Activated  sludge  processes, 
'Wastewater  treatment,  *Oxidation-reduction  po- 
tential regulation,  'Oxidation  process,  Aeration, 
Optimization,  Energy,  France,  Wastewater,  Pollu- 
tion load,  Energy  consumption,  Economic  aspects, 
Pollutants,  Comparison  studies,  Dissolved  oxygen. 

Aeration  represents  the  main  part  of  energy  con- 
sumption in  the  low-load  activated  sludge  process. 
Because  of  its  ability  to  remove  the  various  kinds 
of  pollution  (carbonaceous,  nitrogenous)  with  a 
high  dependability  level,  this  process  is  the  most 
widespread  throughout  France,  particularly  in  its 
tropical  overseas  regions.  A  previous  study  result- 
ed in  a  graph  which  links  energy  savings  and 
effluent  quality  (carbonaceous  and  nitrogenous 
pollution  removal).  The  graph  also  appears  to  be 
useful  for  monitoring  biological  phosphorus  re- 
moval in  the  low-load  activated  sludge  process 
including  an  aerobic  basin.  In  order  to  optimize 
pollution  removal  and  energy  savings,  oxidation- 
reduction  potential  (ORP)  regulation  was  carried 
out  starting  in  January  1983  on  the  Yffiniac  plant 
in  western  France.  ORP  regulation  was  preferred 
to  dissolved  oxygen  (DO)  regulation  because  of 
the  low  DO  values  observed  in  this  plant  and  the 
difficulties  of  DO  regulation.  Laboratory  and  full- 
scale  studies  show  that  ORP  regulation  is  possible 
and  particulary  accurate  as  a  contribution  to  opti- 
mizing pollution  removal,  energy  savings  and  op- 
erating conditions.  Cases  which  lend  themselves  to 
successful  ORP  regulation  were  specified.  (Au- 
thor's abstract) 
W88-01958 


COMPUTER  AIDED  CONTROL  OF  NITRO- 
GEN REMOVAL  IN  SMALL  ACTIVATED 
SLUDGE  WASTEWATER  TREATMENT 
PLANTS, 

Ruhr  Univ.,  Bochum  (Germany,  F.R.).  Lehrstuhl 
fuer  Wasserwirtschaft  und  Umwelttechnik  II. 
G.  Bahre. 

Water  Science  and  Technology  WSTED4,  Vol. 
19,  No.  3/4,  p  657-667,  1987.  8  fig,  1  tab,  10  ref. 

Descriptors:  'Nitrogen  removal,  'Activated 
sludge  process,  'Wastewater  treatment,  'Comput- 
er programs,  'Process  control,  Computers,  Aer- 
ation, Retention  time,  Nitrification,  Denitrification, 
Energy  costs,  Economic  aspects,  Monitoring. 

Extended  aeration  plants  achieve  almost  complete 
nitrification,  due  to  their  mean  solids  retention  time 


of  more  than  two  weeks.  Intelligent  control  of 
nitrification  and  denitrification  processes  is  called 
for  in  order  to  limit  high  energy  costs  for  addition- 
al oxygenation,  to  prevent  uncontrolled  denitrifica- 
tion processes  in  the  final  settling  tanks  (which 
impair  the  effluent  quality),  and  to  prevent  high 
effluent  nitrogen  concentrations.  Long  experience 
is  available  from  the  application  of  an  on-line  ni- 
trate monitor;  interpretation  of  this  gives  detailed 
information  about  nitrification  and  denitrification 
processes  and  kinetics  under  real  operating  condi- 
tions, depending  on  temperature,  MLSS,  BOD  and 
total  nitrogen  mass  flow  rates.  The  poor  availabil- 
ity and  reliability  of  the  nitrate  monitor  as  a  con- 
trol element  led  to  the  development  of  computer- 
aided  control  of  the  nitrogen  removal  processes.  A 
common  computer  system  was  completed  with 
electronic  filters,  A/D  converters  and  relay  inter- 
faces to  control  the  functions  of  a  new  bubble 
diffusor  system  and  three  air  blowers.  The  soft- 
ware is  able  to  calculate  the  length  of  aerobic  and 
anoxic  intervals  in  order  to  realize  a  saw-tooth-like 
graph  of  NO  sub  x  concentration  under  various 
conditions.  It  also  surveys  the  DO  level  during 
aeration  periods.  (Author's  abstract) 
W88-01959 


FIELD  VERIFICATION  OF  ON-LINE  INSTRU- 
MENTATION AT  A  MUNICIPAL 
WASTEWATER  TREATMENT  PLANT, 

Environmental     Protection     Service,     Burlington 
(Ontario).  Waste  Water  Technology  Centre. 
G.  W.  Speirs,  and  R.  D.  Hill. 
Water  Science  and  Technology  WSTED4,  Vol. 
19,  No.  3/4,  p  669-680,  1987.  8  fig,  1  tab,  7  ref. 

Descriptors:  'Process  control,  'Activated  sludge 
process,  'Wastewater  treatment,  'Instrument  veri- 
fication, 'Computers,  Monitoring,  Field  tests,  Mu- 
nicipal wastewater,  On-line  sensors,  Aeration,  Cali- 
bration, dissolved  oxygen,  Economic  aspects. 

As  part  of  a  full-scale  project  to  demonstrate  the 
advantages  of  using  automated  process  control  in 
wastewater  treatment  plants,  on-line  sensors  used 
in  various  control  loops  were  calibrated  and/or 
verified  during  control  system  commissioning  and 
startup.  The  on-line  measurements  included  liquid 
flow  rates,  air  flow  rates,  suspended  solids  concen- 
trations, and  dissolved  oxygen  concentrations.  The 
methods  used  to  confirm  instrument  performance 
are  presented  along  with  results  that  show  that 
several  instruments  were  found  to  operate  outside 
the  manufacturers'  written  specifications.  In  addi- 
tion, on-line  methods  which  can  help  determine 
when  recalibrations  are  required,  and  thereby  help 
to  reduce  maintenance  costs  and  ensure  reliability, 
are  also  presented.  (Author's  abstract) 
W88-01960 


RESPONSE  OF  FECAL  COLIFORMS  AND  AN- 
TIBIOTIC-RESISTANT ESCHERICHIA  COLI 
TO  INCREMENTAL  DOSES  OF  OZONE 
DURING  DISINFECTION  OF  ACTIVATED 
SLUDGE  EFFLUENT, 

Alberta  Univ.,  Edmonton.  Dept.  of  Civil  Engi- 
neering. 

G.  R.  Finch,  and  D.  W.  Smith. 
Environmental    Technology    Letters    ETLEDB, 
Vol.  8,  No.  1,  p  1-8,  January  1987.  4  fig,  4  tab,  39 
ref.  Alberta  Environmental  Research  Trush  Grant 
T0937  and  NSERC  (Canada)  Grant  A 10 10. 

Descriptors:  'Conforms,  'Ozonation,  'Activated 
sludge,  'Escherichia,  'Wastewater  treatment, 
Wastewater,  Effluents,  Antibiotics,  Bacteria,  Disin- 
fection. 

The  responses  of  fecal  coliforms  and  multiple- 
antibiotic-resistant  (MAR)  Escherichia  coli  to  in- 
cremental doses  of  ozone  were  examined  in  three 
batches  of  activated  sludge  effluent  from  the  same 
plant.  The  dose-response  function  of  fecal  coli- 
forms resembled  the  'breakpoint'  response  typical 
of  ozone  disinfection  of  polluted  waters.  A  logit 
model  adequately  described  the  dose-response 
function  after  the  breakpoint.  The  MAR  E.  coli 
displayed  random  variation  throughout  the  entire 
range  of  applied  ozone  doses.  It  was  concluded 
that  the  ozone  dose  had  no  apparent  effect  on  the 
antibiotic-resistance  profile  of  wastewater.  (Au- 
thor's abstract) 


W88-O2O06 


ANALYSIS  OF  ANAEROBIC  BIOFILMS, 

Massachusetts  Univ.,  Amherst.  Dept.  of  Civil  En- 
gineering. 

M  S.  Switzenbaum,  and  R.  B.  Eimstad. 
Environmental    Technology    Letters    ETLEDB, 
Vol.  8,  No.  1,  p  21-32,  January  1987.  1  fig,  6  tab,  22 
ref.  DOE  Contract  31-109-38-6995. 

Descriptors:  'Biofilms,  'Anaerobic  sludge, 
•Wastewater  treatment,  Wastewater,  Effluents, 
Enzymes,  Inorganic  matter,  Oxygen,  Microbiolo- 
gy- 

Biofilms  from  anaerobic  fixed  film  reactors  (anaer- 
obic filter,  upflow  anaerobic  sludge  blanket,  and 
anaerobic  fluidized  bed)  developed  under  identical 
experimental  conditions,  were  characterized  in 
terms  of  chemical,  microbiological,  and  morpho- 
logical composition.  Using  Scanning  Electron  Mi- 
croscopy (SEM),  the  nature  of  the  biofilms  are 
described.  Factor  420  analysis  showed  the  fluid- 
ized bed  to  have  the  highest  level  of  the  coenzyme. 
However,  factor  420  levels  were  not  related  to 
COD  removal  or  gas  production.  Large  amounts 
of  inorganic  matter  were  found  in  each  of  the 
biofilms.  (Author's  abstract) 
W88-02008 


APPLICATION  OF  ANAEROBIC  FLUIDIZED 
BED  FOR  TREATMENT  OF  HIGHLY  POL- 
LUTED EFFLUENTS  (APPLICATION  DE  LIT 
FLUIDISE  ANAEROBIE  AU  TRAITEMENT 
DES  EFFLUENTS  A  FORTE  CHARGE  ORGAN- 
IQUE), 

Mahidol  Univ.,  Bangkok  (Thailand).   Faculty  of 
Public  Health. 
Y.  Witaya,  and  B.  Alain. 

Environmental  Technology  Letters  ETLEDB, 
Vol.  8,  No.  1,  p  33-42,  January  1987.  7  fig,  6  tab,  20 
ref. 

Descriptors:  'Fluidized  beds,  'Anaerobic  diges- 
tion, 'Industrial  wastewater,  'Wastewater  treat- 
ment, Wastewater,  Effluents,  Bacteria,  Biogas, 
Oxygen  demand. 

An  anaerobic  fluidized  bed  reactor  was  evaluated 
for  the  treatment  of  effluent  of  a  tapioca  plant.  The 
volume  of  the  reactor  was  about  40  liters;  activated 
carbon  was  used  as  support  of  bacteria.  The  influ- 
ent had  6.4  kg/cu  m  COD  and  contained  4.4  kg/cu 
m  suspended  solids  (SS).  The  hydraulic  retention 
time  varied  from  5  to  29  hours.  The  values  of 
efficiency  varied  from  57.9  to  88.3%  COD  for  an 
average  yield  of  biogaz  of  2.2  to  6.5,  i.e.  in  the 
range  of  0.355  to  0.54/cu  m  biogas/  kg  COD. 
(Author's  abstract) 
W88-02009 


BIOLOGICAL  TREATMENT  OF  MINING  EF- 
FLUENTS, 

National  Inst,  for  Water  Research,  Pretoria  (South 

Africa). 

J.  P.  Maree,  A.  Gerber,  A.  R.  McLaren,  and  E. 

Hill. 

Environmental    Technology    Letters    ETLEDB, 

Vol.  8,  No.  2,  p  53-64,  February  1987.  4  fig,  3  tab, 

1 1  ref. 

Descriptors:  'Biological  wastewater  treatment, 
•Mine  wastes,  'Heavy  metals,  'Wastewater  treat- 
ment, Wastewater,  Effluents,  Chemical  precipita- 
tion, Sulfides,  Sulfates. 

A  multi-stage  biological  process  is  described  for 
treating  effluents  containing  high  levels  of  calcium 
sulfate,  soluble  organic  matter  and  heavy  metals. 
Sulfate  is  reduced  anaerobically  to  sulfide  which  is 
used  to  precipitate  heavy  metals,  while  the  remain- 
ing H2S  is  stripped  off.  Residual  soluble  organic 
matter  from  the  first  stage  is  removed  aerobically 
in  a  second  stage.  Effluent  saturated  with  respect 
to  calcium  sulfate  required  3  g  molasses/L  effluent 
to  convert  90%  of  the  influent  sulfate  to  sulfide. 
(Author's  abstract) 
W88-02010 
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ANAEROBIC  BIODEGRADATION  OF  MON- 
OCHLOROPHENOLS, 

Alberta  Univ.,  Edmonton.  Dept.  of  Civil  Engi- 
neering. 

S.  E.  Hrudey,  E.  Knettig,  S.  A.  Daignault,  and  P. 
M.  Fedorak. 

Environmental  Technology  Letters  ETLEDB, 
Vol.  8,  No.  2,  p  65-76,  February  1987.  5  fig,  2  tab, 
14  ref. 

Descriptors:  *Monochlorophenols,  'Chlorophen- 
ols,  *Chlorinated  hydrocarbons,  'Phenols,  'Anaer- 
obic  digestion,  *Biological  wastewater  treatment, 
♦Wastewater  treatment,  Wastewater,  Effluents, 
Biodegradation,  Organic  compounds,  Bacteria, 
Cultures. 

Anaerobic  degradation  of  2-,  3-,  and  4-chloro- 
phenol,  with  and  without  phenol  supplementation, 
was  investigated.  2-Chlorophenol  was  readily  de- 
graded and  mineralized  at  concentrations  as  high 
as  285  mg/L.  However,  3-  and  4-chlorophenol 
were  only  degraded  after  very  long  acclimation 
times.  Concentrations  >  30  mg/L  of  3-  or  4-chlor- 
ophenol inhibited  ultimate  phenol  degradation 
whereas  concentrations  of  2-chlorophenol  <  or  = 
97  mg/L  were  not  inhibitory  to  ultimate  phenol 
degradation.  Semi-continuous  cultures  demonstrat- 
ed degradation  of  2-chlorophenol  at  100  mg/L 
with  methane  production.  (Author's  abstract) 
W88-02011 


EFFECTS  OF  PERIODIC  FEAST/FAMINE 
CONDmONS  ON  THE  GROWTH  OF  BIO- 
FILMS, 

Technische   Univ.   Hamburg-Harburg   (Germany, 

F.R.). 

M.  Rubio,  and  P.  A.  Wilderer. 

Environmental    Technology    Letters    ETLEDB, 

Vol.  8,  No.  2,  p  87-94,  February  1987.  4  fig,  8  ref. 

German   Minister   of  Research   and   Technology 

Grant  1440  386  B/7. 

Descriptors:  'Biofilms,  'Biological  wastewater 
treatment,  'Wastewater  treatment,  Wastewater, 
Effluents,  Substrates,  Microbiology. 

Two  rotating  biological  contractors  (RBC)  were 
operated  according  to  a  sequencing  batch  reactor 
(SBR)  strategy.  The  reactor  basins  were  periodi- 
cally filled  and  drained.  A  thin  biofilm  developed 
in  the  reactor  in  which  the  substrate  concentration 
was  maintained  at  a  relatively  low  level  (slow  fill 
strategy).  In  contrast,  a  very  voluminous  biofilm 
developed,  and  sloughing  occurred  in  the  reactor 
in  which  the  substrate  concentration  was  allowed 
to  increase  rapidly  (fast  fill  strategy).  It  is  conclud- 
ed that  periodic  changes  of  the  substrate  concen- 
tration are  to  be  minimized  in  order  to  enable 
exploitation  of  the  capacity  of  biofilm  reactors. 
(Author's  abstract) 
W88-02012 


KINETICS  OF  AN  ACTIVATED  BIOFTLTER 
PROCESS, 

Regina  Univ.  (Saskatchewan).  Faculty  of  Engi- 
neering. 

T.  Viraraghavan,  and  G.  N.  Mathavan. 
Environmental    Technology    Letters    ETLEDB, 
Vol.  8,  No.  3,  p  105-112,  March  1987.  1  fig,  14  ref. 

Descriptors:  'Activated  biofilter  process,  'Model 
studies,  'Biokinetics,  'Wastewater  treatment, 
Wastewater,  Effluents,  Prediction,  Biomass. 

The  activated  biofilter  (ABF)  unifies  the  two  basic 
concepts  of  biological  wastewater  treatment  sys- 
tems viz.  fixed  film  and  suspended  growth  systems. 
A  mathematical  model  for  the  biokinetics  involved 
in  the  ABF  process  is  derived.  The  model  predicts 
the  biomass  concentration  in  the  biocell  thereby 
facilitating  unit  performance  evaluation  and  system 
biokinetic  parameter  determination.  (Author's  ab- 
stract) 
W88-O2017 


OIL/WATER  SEPARATION  WITH  SURFACE 
MODIFIED  MEMBRANES, 

Newcastle  upon  Tyne  Univ.  (England).  Dept.  of 
Civil  Engineering. 


G.  K.  Anderson,  and  C.  B.  Saw. 
Environmental    Technology    Letters    ETLEDB, 
Vol.  8,  No.  3.  p  121-132,  March  1987.  9  fig,  1  tab, 
15  ref. 

Descriptors:  'Membrane  processes,  'Oil,  'Filtra- 
tion, 'Adsorption,  'Wastewater  treatment, 
Wastewater,  Effluents,  Separation,  Design  criteria. 

The  feasibility  of  designing  a  membrane  surface 
which  would  enhance  the  separation  of  oil  from 
oil/water  suspensions  using  crossflow  filtration  is 
examined.  The  surface  characteristics  of  both  ultra- 
filtration and  microfiltration  membranes  were 
modified  by  adsorption  with  a  surfactant,  resulting 
in  significant  improvement  in  oil  rejection.  (Au- 
thor's abstract) 
W88-02018 


ISOLATION    OF    FUNGI    FROM    ENVIRON- 
MENTAL SAMPLES, 

For  primary  bibliographic  entry  see  Field  5A. 
W88-02019 


STABLE  FOAMS  IN  ACTIVATED  SLUDGE 
PLANTS, 

Birmingham  Univ.  (England).  Dept.  of  Civil  Engi- 
neering. 

A.  J.  Goddard,  and  C.  F.  Forster. 
Enzyme  Microl  Technol  EMTED2,  Vol.  9,  No.  3, 
p  164-168,  March  1987.  4  fig,  3  tab,  29  ref. 

Descriptors:  'Wastewater  treatment,  'Activated 
sludge,  'Microbiological  studies,  'Foam  index, 
'Foaming,   Suspended  solids,  Bacteria,  Reactors. 

A  study  of  several  full-scale  activated  sludge  plants 
has  confirmed  that  while  stable  foam  formation  is 
associated  with  a  dominance  of  the  sludge  flora  by 
Nocardia  or  Microthrix  parvicella,  the  degree  of 
dominance  is  not  related  to  the  foaming  potential 
as  measured  by  a  novel  'foam  index.'  The  data  also 
show  the  significance  that  the  suspended  solids 
concentration  has  on  foaming.  (Author's  abstract) 
W88-02055 


CULTURE  OF  ENDOMYCES  FIBULIGER  IN 
MUSSEL  PROCESSING  WASTES  AND  PRE- 
CIPITATION WITH  PEGS  OF  ITS  EXTRACEL- 
LULAR AMYLOLYTIC  SYSTEM, 

Instituto   de   Investigaciones   Pesqueras   de   Vigo 

(Spain). 

For  primary  bibliographic  entry  see  Field  5C. 

W88-02060 


APPLYING  LESSONS  FROM  HOUSING  TO 
MEETING  THE  CHALLENGE  OF  WATER 
AND  SANITATION  FOR  THE  URBAN  POOR, 

California  Univ.,  Berkeley.  Inst,  of  Urban  and  Re- 
gional Development. 

For  primary  bibliographic  entry  see  Field  5F. 
W88-02062 


TROPHIC  RELATIONS  BETWEEN  TWO 
AGENTS  OF  SEWAGE  PURIFICATION  SYS- 
TEMS: ALGAE  AND  MOSQUITO  LARVAE, 

Kinneret  Limnological  Lab.,  Tiberias  (Israel). 
M.  Gophen,  and  M.  Gophen. 
Agricultural  Wastes  AGWADL,  Vol.  15,  No.  3,  p 
159-168,  1986.  1  fig,  5  tab,  17  ref. 

Descriptors:  'Selenastrum,  'Grazing,  'Mosquitoes, 
'Larval  growth  stage,  'Biological  wastewater 
treatment,  'Wastewater  treatment,  Growth  stages, 
Algae,  Density,  Population  density,  Growth,  Ex- 
cretion, Plankton,  Organic  matter,  Productivity, 
Aquatic  productivity. 

A  study  of  the  grazing  of  the  algae  Selenastrum  sp. 
by  mosquito  larvae  (Culex  pipiens),  which  are 
common  agents  in  sewage  purification  systems, 
was  carried  out.  The  effect  of  larval  excretions  on 
the  algal  growth  was  determined  along  with  the 
effects  of  temperatures  (15-28  C),  light-dark  condi- 
tions, larval  densities,  and  size  and  initial  algal 
concentrations  on  the  grazing  activity.  Small 
larvae  were  more  active  than  large,  and  light  simu- 
lated higher  activity  than  dark  conditions.  Increas- 


ing larval  densities  and  initial  algal  concentrations 
enhanced  grazing  activity.  Larval  excretions  of  P 
and  NH3-N  enhanced  algal  growth  slightly.  The 
advantages  and  disadvantages  of  the  presence  of 
mosquito  larvae  in  sewage  purification  systems  is 
discussed.  (Author's  abstract) 
W88-02065 


AERATION  AND  CONTROL  OF  SLURRY 
ODOURS  BY  HETEROTROPHS, 

West    of    Scotland    Agricultural    Coll.,    Auchin- 

cruive. 

M.  R.  Evans,  E.  A.  Deans,  M.  P.  W.  Smith,  I.  F. 

Svoboda,  and  F.  E.  Thacker. 

Agricultural  Wastes  AGWADL,  Vol.  15,  No.  3,  p 

187-204,  1986.  7  fig,  3  tab,  18  ref. 

Descriptors:  'Farm  wastes,  'Manure,  'Slurries, 
'Odors,  'Aeration,  'Heterotrophic  bacteria,  'Bio- 
degradation, 'Biological  wastewater  treatment, 
'Wastewater  treatment,  Organoleptic  properties, 
Bacteria,  Anaerobic  bacteria,  Oxygen,  Dissolved 
oxygen,  Oxidation,  Biological  oxygen  demand,  Bi- 
ological oxidation,  Wastewater  oxidation,  Organic 
compounds,  Aerobic  bacteria. 

In  continuous-culture  aeration,  heterotrophic  ac- 
tivity varied  with  mean  treatment  time  and  treat- 
ment temperature,  but  was  unaffected  by  the  level 
of  dissolved  oxygen  provided  it  was  maintained 
above  1%  of  saturation.  At  temperatures  from  15 
to  50  C,  most  of  the  slurry  odorants  were  removed 
even  after  very  short  treatment  times.  Below  1% 
of  dissolved  oxygen  saturation,  heterotrophic  ac- 
tivity, in  particular  the  oxidation  of  odorants  and 
BOD5  material,  varied  with  the  oxygen  concentra- 
tion as  well  as  mean  treatment  time  and  tempera- 
ture. At  35  and  50  C,  total  residual  COD  and 
BODS  were  both  similarly  related  to  changes  in 
redox  potential.  At  15  C,  only  the  total  residual 
BOD5,  not  the  total  residual  COD,  was  related  to 
redox  potential.  This  could  indicate  that  at  lower 
temperatures  some  fermentative  activity  occurs  at 
low  aeration  rates.  Treatment  times  must  normally 
exceed  seven  days  and  redox  potential  during 
treatment  must  be  high  enough  to  avoid  rapid 
regeneration  of  odorants  after  treatment.  (Author's 
abstract) 
W88-02067 


NITROGEN  AND  AEROBIC  TREATMENT  OF 
SLURRY, 

West    of   Scotland    Agricultural    Coll.,    Auchin- 

cruive. 

M.  R.  Evans,  M.  P.  W.  Smith,  E.  A.  Deans,  I.  F. 

Svoboda,  and  F.  E.  Thacker. 

Agricultural  Wastes  AGWADL,  Vol.  15,  No.  3,  p 

205-213,  1986.  1  fig,  2  tab,  6  ref. 

Descriptors:  'Wastewater  treatment,  'Farm 
wastes,  'Manures,  'Slurries,  'Nitrogen,  'Biologi- 
cal wastewater  treatment,  'Hogs,  'Cattle,  'Aero- 
bic digestion,  Digestion,  Biodegradation,  Aeration, 
Oxidation,  Biological  oxidation,  Wastewater  oxida- 
tion, Ammonia,  Chemical  reactions,  Odors,  Organ- 
oleptic properties,  Nitrification,  Oxygen. 

The  effects  on  slurry  nitrogen  of  the  aerobic  treat- 
ment of  pig  and  cattle  excreta  under  various  aer- 
ation regimes  are  described.  The  three  regimes 
tested  had  imported  effects  on  the  mineralized 
nitrogen  components  of  the  excreta.  This  nitrogen 
could  be  conserved  as  ammoniacal  nitrogen,  lost 
via  ammonia  stripping,  oxidized  to  nitrate  and  con- 
served, or  lost  via  denitrification.  They  also  had 
important  implications  for  energy  conservation  and 
odor  regeneration.  The  energy  requirement  for 
aerobic  treatment  was  minimal  when  the  dissolved 
oxygen  level  was  as  low  as  possible  and  still  con- 
sistent with  adequate  treatment.  Conservation  of 
the  mineralized  nitrogen  as  nitrate  may  prevent 
odor  regeneration  subsequent  to  treatment,  but  a 
dissolved  oxygen  level  >  15%  of  saturation  was 
required.  In  addition,  the  oxygen  requirement  for 
nitrification  was  equivalent  to  about  30-80%  of  the 
heterotrophic  oxygen  demand.  Thus,  with  minimal 
aeration  the  efficiency  was  maximized,  the  extra 
oxygen  demand  for  nitrification  prevented,  and  the 
nitrogen  conserved  as  ammonia,  but  odor  regen- 
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eration  could  be  fairly  rapid  during  storage.  (Au- 
thor's abstract) 
W88-02068 


ONE  SOLUTION  TO  THE  PROBLEM  OF 
HANDLING  AND  TREATING  SLURRY  FROM 
A  PIG  FATTENING  HOUSE, 

National  Inst,  of  Agricultural  Engineering,  Silsoe 

(England).  Farm  Buildings  Div. 

R.  W.  Sneath. 

Agricultural  Wastes  AGWADL,  Vol.  15,  No.  4,  p 

289-308,  1986.  3  fig,  7  tab,  11  ref,  2  append. 

Descriptors:  'Slurries,  *Hogs,  *Land  disposal, 
•Manure,  'Separation  techniques,  'Wastewater 
treatment,  'Biological  filters,  'Flocculation, 
'Waste  disposal,  Farm  wastes,  Evaporation,  Fil- 
ters, Livestock,  Pumps. 

A  competitive  solution  is  described  for  handling 
the  slurry  of  some  intensive  pig  houses.  The  system 
is  based  on  mechanical  and  chemical  separation 
techniques.  The  solids  produced  are  easy  to  store 
until  they  can  be  spread  on  neighboring  land,  and 
their  smell  is  inoffensive.  The  liquids  produced  are 
greatly  reduced  in  bulk,  by  evaporation,  and  in 
polluting  potential,  thereby  reducing  the  problems 
of  their  eventual  disposal.  At  a  treatment  plant  in  a 
piggery,  slurry  was  flushed  from  the  channels 
hourly  and  passed  through  a  mechanical  separator, 
enabling  a  high  rate  biological  filter  to  treat  the 
separated  liquid  reliably.  The  treated  separated 
liquid  was  then  flocculated,  leaving  up  to  40%  of 
the  input  slurry  as  a  semi-solid  at  15%  dry  matter 
together  with  a  clear  filtrate  liquid,  much  of  which 
was  evaporated  by  diverting  air  from  the  ventila- 
tion system  through  an  air  scrubber/evaporator. 
Thus,  only  30%  of  the  original  slurry  had  to  be 
discharged  as  liquid.  With  design  modifications  to 
the  treatment  plant  and  close  control  of  water 
wastage,  this  figure  of  30%  can  be  reduced  to  zero, 
i.e.,  an  output  of  solids  only.  (Author's  abstract) 
W88-02070 


REVIEW  OF  FULL-SCALE  ANAEROBIC  DI- 
GESTION IN  CHINA, 

Polytechnic  of  Wales,  Pontypridd.  Dept.  of  Me- 
chanical and  Production  Engineering. 
D.  L.  Hawkes. 

Agricultural  Wastes  AGWADL,  Vol.  18,  No.  3,  p 
197-205,  1986.  3  fig,  15  ref. 


Descriptors:  'Reviews, 
'China,  'Symposium, 
treatment,  'Wastewater 
Education,  Agriculture, 
tion,  Waste  disposal, 
Wastes,  Animal  wastes, 
wastes,  Industrial  wastes. 


'Anaerobic  digestion, 
'Biological  wastewater 
treatment,  Conferences, 
Biodegradation,  Diges- 
Wastewater  treatment, 
Domestic  wastes,   Farm 


A  review  of  full-scale  working  digesters  in  China  is 
presented  based  on  information  gained  from  the 
Fourth  International  Symposium  on  Anaerobic  Di- 
gestion held  at  Guangzhou,  Guandong  Province. 
Of  450  delegates  present  at  the  conference,  more 
than  1 80  were  from  outside  China.  Although  there 
have  been  digesters  working  in  China  since  the 
1920s,  they  were  constructed  at  very  low  cost,  and 
many  leaked.  The  major  developments  have  taken 
place  since  the  early  1970s,  when  government 
policy  encouraged  the  development  of  more  and 
better  systems.  This  policy  has  now  resulted  in  a 
total  of  4.48  million  domestic  biogas  digesters 
working  well  and  mainly  situated  in  rural  areas. 
Topics  discussed  include  the  historical  back- 
ground, government  training  policy,  rural  digest- 
ers, digester  construction,  use  of  gas  and  digester 
residues,  and  industrial  digesters.  A  technical  visit 
by  symposium  participants  to  a  farm  using  five 
digesters  with  a  total  capacity  of  1,059  cu  m  is 
described;  the  gas  production  is  used  as  fuel,  while 
digester  effluent  is  used  as  fertilizer  and  in  fish 
ponds.  (Author's  abstract) 
W88-02073 


IRRIGATION  OF  PRIMARY  TREATED  AND 
ANAEROBICALLY  TREATED  MEAT-PROC- 
ESSING WASTES  ONTO  PASTURE:  LYSIME- 
TER  TRIALS, 

Meat   Industry   Research   Inst,   of  New  Zealand, 


Hamilton. 

For  primary  bibliographic  entry  see  Field  5E. 

W88-02074 


VIROLOGICAL  STUDIES  ON  AN  ANAEROBIC 
DIGESTION  SYSTEM  FOR  LIQUID  PIG 
MANURE, 

Guelph    Univ.    (Ontario).    Dept.    of    Veterinary 

Microbiology  and  Immunology. 

J.  B.  Derbyshire,  H.  D.  Monteith,  and  E.  E. 

Shannon. 

Agricultural  Wastes  AGWADL,  Vol.  18,  No.  4,  p 

309-312,  1986.  1  tab,  7  ref. 

Descriptors:  'Viruses,  'Wastewater  treatment, 
'Microbiological  studies,  'Anaerobic  digestion, 
'Biological  wastewater  treatment,  'Hogs, 
•Manure,  'Enteroviruses,  Biodegradation,  Diges- 
tion, Effluents,  Centrifugation,  Kidneys,  Tissue 
analysis,  Culturing  techniques. 

Virological  observations  were  made  under  field 
conditions  on  a  large-scale  anaerobic  digestion 
system  for  the  treatment  of  liquid  pig  manure. 
Samples  of  raw  liquid  pig  manure,  anaerobic  di- 
gester effluent,  screened  digester  solids,  screened 
digester  effluent,  anaerobic  digestion  residue  de- 
rived by  centrifugation  of  the  screened  digester 
effluent,  the  centrifuge  centrate,  and  the  final 
stored  liquid  effluent  were  collected  at  monthly 
intervals  for  nine  months  from  an  anaerobic  diges- 
tion system  operated  at  a  375-sow  pig  farm.  Por- 
cine enteroviruses  were  isolated  on  pig  kidney-cell 
cultures,  most  frequently  from  the  raw  manure, 
and  significantly  less  frequently  from  the  screened 
digester  solids,  anaerobic  digestion  residue,  and  the 
final  liquid  effluent.  It  was  concluded  that  the 
anaerobic  digestion  system  resulted  in  significant, 
but  incomplete,  reductions  in  viral  infectivity.  (Au- 
thor's abstract) 
W88-02076 


INFLUENCE  OF  ULTRASOUND  ON  THE  SET- 
TLING RATE  OF  FILAMENTOUS  BACTERIA 
IN    ACTIVATED    SLUDGE    (DER    EINFLUSS 
VON  ULTRASCHALL  AUF  DAS  ABSETZVER- 
HALTEN  VON  FADENFOERMIGEN  BAKTER- 
IEN  EM  BLAEHSCHLAMM), 
Technische  Univ.   Berlin  (Germany,   F.R.).   Inst, 
fuer  Technische  Akustik. 
J.  Kahl,  R.  Germer,  and  M.  Ziegler. 
Zeitschrift  fuer  Wasser-  und  Abwasser  Forschung 
ZWABAQ,  Vol.  20,  No.  2,  p  38-40,  April  1987.  4 
fig,  2  tab,  9  ref. 

Descriptors:  'Activated  sludge,  'Ultrasonics,  'Set- 
tling velocity,  'Biological  wastewater  treatment, 
'Wastewater  treatment,  Flocculation,  Bacteria. 

Various  samples  of  activated  sludge  and  a  culture 
of  Herpetosiphon  were  treated  with  ultrasound  of 
150  kHz  and  750  kHz  with  a  power  of  up  to  3  W/ 
100  ml  volume  and  energies  of  up  to  700  J/100  ml 
volume.  Under  this  treatment  the  filamentous  bac- 
teria in  very  concentrated  suspension  underwent  a 
change  in  structure  such  that  the  settling  rate  im- 
proved by  as  much  as  20%.  Destruction  of  cells 
during  the  experiments  could  be  excluded.  Since 
ultrasound  technique  reduces  energy  use  and 
avoids  destructive  chemicals,  it  may  represent  a 
preferred  methodology.  (Airone-PTT) 
W88-02083 


REACTION  MECHANISMS  OF  POLYCHLO- 
RINATED  DIBENZO-P-DIOXINS  AND  POLY- 
CHLORINATED  DIBENZOFURANS  DURING 
OZONATION  OF  WATER  SAMPLES  (REAK- 
TIONSVERHALTEN  POLYCHLORIERTER  DI- 
BENZO-P-DIOXINE  UND  POLYCHLOR- 
IERTER DIBENZOFURANE  BEI  DER  OZON- 
UNG  VON  WAESSERN), 

Institut  Fresenius  Chemische  und  Biologische  La- 
boratorien  G.m.b.H.,  Taunusstein-Neuhof  (Germa- 
ny, F.R.). 

N.  Palauschek,  H.  H.  Rump,  and  B.  Scholz. 
Zeitschrift  fuer  Wasser-  und  Abwasser  Forschung 
ZWABAQ,  Vol.  20,  No.  2,  p  41-49,  April  1987.  6 
fig,  3  tab,  6  ref. 

Descriptors:  'Wastewater  treatment,  'Dioxins, 
'Chemical  reactions,  'Ozonation,  'Polychlorinat- 


ed  biphenyls,  'Chlorinated  hydrocarbons,  Chemi- 
cal oxidation. 

Polychlorinated  dibenzo-p-dioxins  (PCDD)  and 
polychlorinated  dibenzofurans  (PCDF)  were  de- 
graded by  ozonation  in  an  alkaline  aqueous 
medium,  but  no  reaction  occurred  in  acid  solu- 
tions. Degradation  rates  of  at  least  99%  were  ob- 
served after  the  reaction  conditions  (pH,  tempera- 
ture) had  been  optimized.  The  investigated  sub- 
stances with  three  to  eight  chlorine  atoms  had 
different  second-order  reaction  rates  depending  on 
their  number  and  configuration.  The  selective  de- 
tection and  quantitative  determination  of  PCDD- 
and  PCDF-traces  were  performed  by  capillary 
gas-chromatography  in  combination  with  a  mass- 
selective  detector.  (Author's  abstract) 
W88-02084 


ISOLATION  AND  CHARACTERIZATION  OF 
ACINETOBACTER    STRAINS     PRESENT    IN 
THE  LIQUID  PHASE  OF  AN  AEROBIC  FIXED 
BED   DIGESTER,   WHILE  TREATING   A   PE- 
TROCHEMICAL EFFLUENT, 
Orange   Free    State   Univ.,    Bloemfontein    (South 
Africa).  Dept.  of  Microbiology. 
C.  E.  Schutte,  T.  J.  Britz,  and  W.  A.  Joubert. 
Water  SA,  Vol.  13,  No.  2,  p  57-62,  April  1987.  1 
fig,  34  ref. 

Descriptors:  'Bacteria,  'Hydrocarbons,  'Anaero- 
bic digestion,  'Wastewater  treatment,  'Acineto- 
bacter,  'Biological  wastewater  treatment,  Anaero- 
bic conditions,  Petroleum  products,  Activated 
sludge  process. 

Twenty-nine  gram-negative,  oxidase-negative, 
non-sporeforming  rods  or  diplococci,  resembling 
Acinetobacter,  were  isolated  from  the  liquid  phase 
of  an  anaerobic  fixed  bed  digester,  while  treating  a 
petrochemical  effluent.  Six  reference  strains, 
twelve  Acinetobacter  strains  from  clinical  speci- 
mens, six  Acinetobacter  isolates  from  an  activated 
sludge  process  and  two  strains  isolated  from  river 
sediments  were  included  in  the  study.  The  similari- 
ties between  the  different  strains  were  calculated 
using  Sokal  and  Michener's  similarity  coefficient 
and  single  linkage  clustering  techniques.  The  fifty- 
three  strains  were  recovered  in  four  clusters.  The 
Acinetobacter  strains  in  the  major  cluster  consist- 
ing of  two  large  subclusters  linked  at  or  above  the 
93%  S-level.  Acinetobacter  strains  isolated  from 
the  anaerobic  digester  and  from  the  activated 
sludge  process  were  included  in  the  same  subclus- 
ter,  and  identified  as  Acinetobacter  calcoaceticus 
var.  lwoffi,  while  all  the  strains  obtained  from 
clinical  specimens  were  clustered  together  and 
were  representative  of  Acinetobacter  calcoaceticus 
var.  anitratus.  The  presence  of  Acinetobacter 
strains  in  the  anaerobic  digester  indicated  that 
these  aerobic  organisms  had  a  functional  role  to 
play  in  the  primary  anaerobic  digestion  reactions. 
(Author's  abstract) 
W88-02087 


PERFORMANCE  AND  MIXING  CHARACTER- 
ISTICS OF  AN  ANAEROBIC  HYBRID  REAC- 
TOR TREATING  A  SYNTHETIC  FATTY  ACID 
CONTAINING  SUBSTRATE, 

Orange   Free   State   Univ.,    Bloemfontein   (South 

Africa).  Dept.  of  Microbiology. 

W.  A.  Joubert,  and  T.  J.  Britz. 

Water  SA,  Vol.  13,  No.  2,  p  63-68,  April  1987.  3 

fig,  4  tab,  21  ref. 

Descriptors:  'Wastewater  treatment,  'Anaerobic 
digestion,  'Biological  wastewater  treatment.  Plug 
flow,  Mixing,  Hydraulic  design,  Flow  characteris- 
tics, Sludge  bed,  Performance  evaluation. 

An  anaerobic  hybrid  reactor  combining  an  upflow 
sludge  blanket  and  a  fixed  film  reactor  was  de- 
signed and  characterized.  A  strict  anaerobic  non- 
methanogenic  bacterial  count  of  10  to  the  9th 
power  viable  bacteria/ml  was  obtained  in  the  di- 
gester fluid.  The  aerobic  and  facultative  anaerobic 
bacteria  in  the  fluid  gave  consistent  counts,  of 
100,000  and  1,000,000  viable  bacteria/ml,  over  a  45 
d  period.  Flow  within  the  reactor  was  mainly  of 
the  plug  flow  type  with  a  large  degree  of  longitu- 
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dinal  dispersion.  As  production  did  not  alter  the 
mode  of  flow,  but  decreased  the  dead  reactor 
space  significantly.  Effluent  recirculation  markedly 
affected  the  COD  removal  efficiency  and  mixing 
characteristics  of  the  reactor.  The  highest  efficien- 
cy was  obtained  with  a  recirculation  ratio  of  6.4:1. 
The  reactor  attained  a  90.0%  COD  reduction  of 
the  synthetic  fatty  acid  substrate  (pH  5.0)  loaded  at 
a  rate  of  15.0  kg  COD/cu  m  d  and  at  a  temperature 
of  37  C.  Recirculation  improved  the  mixing  char- 
acteristics of  the  reactor  and  changed  the  flow  to 
the  completely  mixed  type.  (Author's  abstract) 
W88-02088 


HYPOTHESIS  FOR  PELLETISATION  IN  THE 
UPFLOW  ANAEROBIC  SLUDGE  BED  REAC- 
TOR, 

Cape  Town  Univ.  (South  Africa).  Dept.  of  Chemi- 
cal Engineering. 

P.  A.  L.  N.  S.  Sam-Soon,  R.  E.  Loewenthal,  P.  L. 
Dold,  and  V.  R.  Marais. 

Water  SA,  Vol.  13,  No.  2,  p  69-80,  April  1987.  7 
fig,  2  tab,  13  ref,  append. 

Descriptors:  'Pelletization,  'Wastewater  treat- 
ment, 'Methane  bacteria,  'Biological  wastewater 
treatment,  'Sludge  bed,  'Anaerobic  conditions, 
Amino  acids,  Carbohydrates,  Fatty  acids,  Hydro- 
gen, Peptides. 

Biological  pellet  formation  in  methane  fermenta- 
tion systems  is  likely  only  in  plug  flow  type  reac- 
tors, e.g.,  the  Upflow  Anaerobic  Sludge  Bed 
(UASB)  reactor,  treating  carbohydrate/protein 
type  wastes.  Under  this  flow  regime,  regions  of 
high  and  low  hydrogen  partial  pressure  can  form. 
Pellet  formation  is  mediated  by  Methanobacterium 
strain  AZ,  an  organism  that  utilizes  hydrogen  as 
the  sole  energy  source  and  generates  all  amino 
acids  except  cysteine.  It  is  hypothesized  that  under 
high  hydrogen  partial  pressure  (substrate)  condi- 
tions, with  adequate  supply  of  ammonia,  a  high 
intracellular  ATP/ADP  ratio  is  generated  but  the 
organism  growth  is  limited  by  the  availability  of 
cysteine.  The  high  ATP/ADP  ratio  induces  an 
overproduction  of  amino  acids,  the  excess  is  secret- 
ed as  an  extracellular  polypeptide  which  enmeshes 
the  organism  assembly  to  form  biopellets.  Aug- 
mentation of  cysteine  jn  the  feed  decreases  both 
polymer  production  and  pellet  formation.  (Au- 
thor's abstract) 
W88-O2089 


MEMBRANE  PROCESSES  IN  ENVIRONMEN- 
TAL PROTECTION  (MEMBRANVERFAHREN 
IN  DER  UMWELTTECHNIK), 

Technische  Hochschule  Aachen  (Germany,  F.R.). 
Inst,  fuer  Verfahrenstechnik. 
R.  Rautenbach,  and  I.  Janisch. 
Chemieingenieurtechnik  CITEAH,  Vol.  59,  No.  3, 
p  187-196,  1987.  14  fig,  7  tab,  35  ref. 

Descriptors:  'Reverse  osmosis,  'Wastewater  treat- 
ment, 'Ultrafiltration,  'Process  water,  'Membrane 
processes,  Separation  techniques,  Landfills,  Envi- 
ronmental protection,  Industrial  wastewater. 

Reverse  osmosis  and  ultrafiltration  are  well  estab- 
lished processes  in  areas  like  the  production  of 
fresh  water  from  sea-  or  brackish  water  and  the 
treatment  of  spent  cutting  emulsions  from  the 
metal  working  industry.  New  and  interesting  appli- 
cations of  these  processes  can  be  expected  in  envi- 
ronmental protection  and  in  the  treatment  of  proc- 
ess effluents.  For  reverse  osmosis,  the  capacities  of 
presently  available  membranes  will  be  discussed 
with  respect  to  chemical  resistivity  and  to  exclud- 
ability  of  organic  compounds.  Results  of  experi- 
ments with  various  real-life  systems  will  be  report- 
ed: landfill  drainage  water,  protein-rich  process 
water  of  the  fish  industry,  recovery  of  epsilon- 
caprolactam,  solvent-contaminated  wastewater. 
These  examples  demonstrate  the  economical  and 
engineering  potential  of  membrane  processes  in 
treating  process  effluents.  These  examples  also 
demonstrate  that  in  most  cases  only  a  combination 
of  membrane  processes  and  a  conventional  process, 
such  as  evaporation,  will  give  optimal  results.  (Au- 
thor's abstract) 
W88-02102 


DEVELOPMENT  OF  A  CARRIER-BIOLOGI- 
CAL THREE-PHASE  AIRLIFT  REACTOR 
WITH  CIRCULATING  EDDY  LAYER  FOR  IN- 
DUSTRIAL WASTEWATER  PURIFICATION 
(ENTWICKLUNG  EINES  TRAEGERBIOLOGIS- 
CHEN  DREIPHASEN-AIRLIFT-REAKTORS 
MIT  ZIRKULIERENDER  WIRBELSCHICHT 
FUER  DIE  REINIGUNG  VON  INDUSTRIEAB- 
WAESSERN), 

Klaeranlagen  Winter  and  Co.,  G.m.b.H.,  Duisburg 
(Germany,  F.R.). 
C.  Oehme. 

Chemieingenieurtechnik  CITEAH,  Vol.  59,  No.  3, 
p  221-222,  1987.  2  fig,  16  ref. 

Descriptors:  'Wastewater  treatment,  'Industrial 
wastewater,  'Fluid  mechanics,  'Hydraulic  geome- 
try, 'Biological  wastewater  treatment,  Eddies,  Or- 
ganic compounds,  Activated  carbon. 

The  origin  and  main  design  strategy  of  the  title 
reactor  are  described.  The  reactor  was  based  on  an 
earlier  (1976)  model,  and  enhances  fluidization  of 
the  activated  carbon  carrier,  using  airlift  technolo- 
gy in  combination  with  a  specific  reactor  geome- 
try. (Airone-PTT) 
W88-02103 


MICROBIOLOGY  OF  ANAEROBIC  DIGES- 
TION, 

Companhia  de  Technologia  de  Saneamento  Am- 

biental,  Sao  Paulo  (Brazil). 

R.  F.  V.  Novaes. 

Water  Science  and  Technology  WSTED4,  Vol. 

18,   No.    12,   p    1-14,    1986.   4  fig,   3  tab,   67  ref. 

Descriptors:  'Wastewater  treatment,  'Anaerobic 
digestion,  'Microbiological  studies,  'Digestion, 
'Microbial  degradation,  Biodegradation,  Biomass, 
Bacteria,  Anaerobic  bacteria,  Methane  bacteria, 
Sulfur  bacteria. 

A  general  overview  is  presented  of  studies  con- 
ducted with  microorganisms  involved  in  the  anaer- 
obic digestion  process,  and  also  some  ways  of 
applying  these  studies  as  fundamental  tools  in  the 
understanding,  improvement  and  control  of  the 
anaerobic  treatment  of  residuals.  The  use  of  vari- 
ous types  of  bacteria  is  described  with  detail  given 
about  fermentative,  hydrogen  producing  aceto- 
genic,  homoacetogenic,  methanogenic,  and  sulfate- 
reducing  bacteria.  (Wood-PTT) 
W88-02107 


GRANULATION  IN  UASB  REACTORS, 

Agricultural    Univ.,    Wageningen    (Netherlands). 

Dept.  of  Microbiology. 

J.  Dolfing. 

Water  Science  and  Technology  WSTED4,  Vol. 

18,  No.  12,  p  15-25,  1986.  4  fig,  23  ref. 

Descriptors:  'Wastewater  treatment,  'Sludge, 
'Methanogenic  sludge,  'Granulation,  'Microbiolo- 
gical studies,  'Upflow  Anaerobic  Sludge  Blanket 
process,  Microbial  degradation,  Biodegradation, 
Methanogenesis,  Anaerobic  bacteria,  Anaerobic 
conditions,  Anaerobic  degradation,  Sludge  diges- 
tion. 

The  state  of  knowledge  on  the  microbial  aspects  of 
granular  methanogenic  sludge  in  upflow  anaerobic 
sludge  blanket  (UASB)  reactors  is  reviewed. 
Granular  methanogenic  sludge  was  observed  in  a 
variety  of  upflow  reactors,  which  is  in  agreement 
with  the  hypothesis  that  these  systems  select  for 
well  settling  sludges.  In  methanogenic  UASB  reac- 
tors, various  types  of  well  settling  sludges  were 
observed.  Microscopic  and  kinetic  evidence  sug- 
gests that  acetoclastic  Methanothrix-like  organisms 
play  an  important  role  in  determining  which  type 
of  sludge  will  develop  under  methanogenic  condi- 
tions. The  mechanism  of  granulation  still  remains 
obscure.  Extracellular  material  indoubtedly  plays  a 
major  role  as  a  matrix  which  keeps  the  cells  to- 
gether. Scanning  electron  microscope  evidence  for 
the  presence  of  extracellular  material  is  available, 
but  transmission  electron  microscopy  failed  to  vali- 
date the  hypothesis  that  exopolysaccharides  are  the 
dominant  components  in  this  matrix.  (Author's  ab- 
stract) 
W88-02108 


MODELLING  TOXIC  RESPONSE  OF  ANAER- 
OBIC TREATMENT, 

Drexel  Univ.,  Philadelphia,  PA. 

R.  E.  Speece,  G.  F.  Parkin,  and  S.  K. 

Bhattacharya. 

Water  Science  and  Technology  WSTED4,  Vol. 

18,  No.  12,  p  27-39,  1986.  20  fig,  5  ref. 

Descriptors:  'Anaerobic  digestion,  'Wastewater 
treatment,  'Toxic  response,  'Model  studies,  An- 
aerobic conditions,  Toxicity,  Toxins,  Structural 
models,  Prediction. 

The  toxicity  response  of  the  anaerobic  treatment 
process  can  be  modelled  from  a  number  of  differ- 
ent approaches.  Toxicity  affects  the  growth  rate 
and  the  effluent  substrate  concentration  and  can  be 
modeled  by  competitive  and  uncompetitive  inhibi- 
tion. The  biological  safety  factor  is  reduced.  Most 
toxicants  exhibit  reversible  toxicity,  which  is  quite 
significant.  Acclimation  is  noted  to  some  toxicants. 
Molecular  structure  can  be  used  to  model  and 
predict  toxicity.  (Author's  abstract) 
W88-02109 


NEW  TECHNOLOGIES  FOR  ANAEROBIC 
WASTEWATER  TREATMENT, 

Agricultural    Univ.,    Wageningen    (Netherlands). 

Dept.  of  Water  Pollution  Control. 

L.  Hulshoff  Pol,  and  G.  Lettinga. 

Water  Science  and  Technology  WSTED4,  Vol. 

18,  No.   12,  p  41-53,   1986.    1   fig,  8  tab,  28  ref. 

Descriptors:  'Wastewater  treatment,  'Anaerobic 
digestion,  'Upflow  Anaerobic  Sludge  Blanket 
process,  'Sludge  digestion,  Granulation,  Sludge, 
Biodegradation,  Sludge  seeding,  Biological 
wastewater  treatment,  Technology,  Anaerobic 
conditions. 

Presently  anaerobic  wastewater  treatment  is  be- 
coming an  accepted  simple  technology  for  the 
treatment  of  a  variety  of  wastewaters.  Of  the  dif- 
ferent treatment  systems  that  were  developed,  the 
UASB  (Upflow  Anaerobic  Sludge  Blanket)  proc- 
ess has  found  the  widest  application.  Almost  all  of 
the  more  than  60  full-scale  UASB  reactors  in  oper- 
ation now  are  running  satisfactorily.  The  excellent 
sludge  retention  generally  found  in  UASB  reactors 
is  obtained  by  sludge  granulation,  which  can  be 
seen  as  a  sludge  immobilization  process.  The  pres- 
ently available  insight  into  the  sludge  granulation 
process  is  briefly  presented,  together  with  the 
strategy  to  be  applied  for  performing  a  proper  first 
start-up  and  secondary  start-up  of  UASB  reactors, 
viz.  using  granular  seed  sludge.  The  effect  of  the 
presence  of  SS  with  regard  to  the  loading  poten- 
tials of  anaerobic  treatment  systems  will  be  dis- 
cussed. The  experiences  obtained  with  some  full 
scale  applications  of  the  UASB  process  are  pre- 
sented. (Author's  abstract) 
W88-02110 


CRITERIA  FOR  THE  UTILIZATION,  DESIGN 
AND  OPERATION  OF  UASB  REACTORS, 

Companhia  de  Technologia  de  Saneamento  Am- 

biental,  Sao  Paulo  (Brazil). 

M.  E.  Souza. 

Water  Science  and  Technology  WSTED4,  Vol. 

18,  No.  12,  p  55-69,  1986.  6  fig,  17  ref. 

Descriptors:  'Wastewater  treatment,  'Upflow  An- 
aerobic Sludge  Blanket  process,  'Design  criteria, 
'Anaerobic  digestion,  Anaerobic  conditions,  Di- 
gestion, Biodegradation,  Operating  policies,  Or- 
ganic matter. 

The  principal  ideas  and  parameters  related  to  the 
application,  design  and  operation  of  wastewater 
treatment  systems  using  the  upflow  anaerobic 
sludge  blanket  (UASB)  reactor  are  described  and 
discussed.  The  differences  in  the  process  brought 
about  by  the  high  or  low  concentrations  of  organic 
material  in  the  wastewater  to  be  treated  are  point- 
ed out  in  each  consideration.  Simple,  safe  and 
efficient  UASB  reactor  treatment  units  may  be 
developed  by  technicians  not  necessarily  highly 
specialized  in  the  subject.  Problems  which  are  not 
yet  completely  solved  are  presented  in  order  to 
help  in  the  planning  of  future  research  and  devel- 
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opment.  A  number  of  possible  questions  that  deal 
with  the  following  subjects  are  discussed:  (1)  types 
of  waste  which  can  be  treated  by  the  UASB  reac- 
tor, (2)  concentrated  wastes  as  from  sugar-cane 
stillage  and  diluted  wastes  as  in  domestic  sewage, 
(3)  necessity  of  pre-  and  post-treatment,  (4)  temper- 
ature, (5)  shape  and  dimensions  of  the  reactor,  (6) 
criteria  and  details  for  design,  (7)  start-up,  oper- 
ation and  control  of  the  unit,  and  (8)  forecasts  of 
efficiency,  costs,  etc.  (Wood-PTT) 
W88-02111 


ANAEROBIC  UPFLOW  BED-FILTER  -  DEVEL- 
OPMENT AND  APPLICATION, 

National    Research   Council   of  Canada,   Ottawa 

(Ontario).  Div.  of  Biological  Sciences. 

K.  J.  Kennedy,  and  S.  R.  Guiot. 

Water  Science  and  Technology  WSTED4,  Vol. 

18,  No.   12,  p  71-86,   1986.  8  fig,  4  tab,  23  ref. 

Descriptors:  'Anaerobic  digestion,  'Wastewater 
treatment,  'Anaerobic  Upflow  Bed-Filter, 
'Sludge,  'Model  studies,  Sludge  digestion,  Bio- 
mass,  Solids,  Organic  loading,  Waste  load,  Reten- 
tion time,  Anaerobic  conditions,  Filters,  Granula- 
tion, Domestic  wastes,  Wastewater,  Hysteresis, 
Leachates,  Chemical  oxygen  demand. 

The  Upflow  Sludge  Bed-Filter  (UBF)  design  pro- 
vides high  active  biomass  concentrations  and  long 
solid  retention  times  (SRT)  allowing  the  treatment 
of  dilute  to  high  strength  wastes  at  high  organic 
loading  rates  (LR)  and  short  hydraulic  retention 
times  (HRT).  The  UBF  system  withstood  severe 
organic  shock  loads  and  recovered  within  a  rea- 
sonable period  of  time.  The  effect  of  packing  mate- 
rial on  biomass  retention  and  characteristics,  and 
on  reactor  performance  was  determined.  A 
pseudo-steady  state  (PSS)  model  was  developed 
that  predicts  reactor  performance  as  a  function  of 
HRT  or  biomass  concentration.  Application  of  this 
model  to  step-up  and  step-down  experiments  indi- 
cated that  two  sets  of  kinetic  parameters  were 
required  to  account  for  hysteresis  effects.  Applica- 
tion of  the  UBF  concept  to  the  treatment  of  munic- 
ipal landfill  leachate  resulted  in  greater  than  95% 
COD  removal  at  LR  up  to  33  kg  COD/cu  m/day. 
(Author's  abstract) 
W88-02H2 


ANAEROBIC  WASTEWATER  TREATMENT  IN 
THE  FOOD  PROCESSING  INDUSTRY:  TWO 
CASE  STUDIES, 

Sao  Paulo  Univ.,  Sao  Carlos  (Brazil).  Dept.  de 
Hidraulica  e  Saneamento. 

J.  R.  Campos,  E.  Foresti,  and  R.  D.  P.  Camacho. 
Water  Science  and  Technology  WSTED4,  Vol. 
18,  No.   12,  p  87-97,   1986.  6  fig,  2  tab,   11   ref. 

Descriptors:  'Anaerobic  digestion,  'Wastewater 
treatment,  'Food-processing  wastes,  'Industrial 
wastes,  Anaerobic  conditions,  Meat  processing  in- 
dustry, Vegetable  processing  industry,  Fruit  proc- 
essing industry,  Filters,  Upflow  Anaerobic  Sludge 
Blanket  process,  Chemical  oxygen  demand,  Organ- 
ic loading,  Detention  time,  Sludge. 

Two  experiments  with  wastewater  treatment  in  the 
food  processing  industry  were  described.  One  of 
them  refers  to  the  use  of  an  anaerobic  filter  (meat 
processing  industry)  and  the  other  to  the  use  of  an 
upflow  anaerobic  sludge  blanket  (UASB)  reactor 
(vegetable  and  fruit  processing  industry).  In  the 
first  case,  the  performance  of  an  anaerobic  filter 
which  has  been  working  for  6  years  and  provides 
COD  removal  efficiency  (including  primary  treat- 
ment) equal  to  or  better  than  80%  with  an  organic 
loading  of  1.4  kg  of  COD/cu  m/day  was  de- 
scribed. The  reactor  has  a  bed  of  broken  stones 
with  a  size  of  0.75  m  having  a  medium  hydraulic 
detention  time  of  1 3  hours.  Discharges  of  accumu- 
lated sludge  in  a  false  bottom  below  the  filter  are 
made  at  intervals  of  2  or  3  months.  In  the  second 
case,  the  performance  of  a  UASB  reactor  (88  cu 
m)  during  255  days  of  operation  including  the 
adaption  phase  or  start-up  was  described.  This 
reactor  receives  wastewater  from  vegetable  and 
fruit  processing  including  tomato,  corn,  guava,  and 
peach.  At  the  end  of  each  operational  phase  stud- 
ied, the  COD  removal  efficiency  was  about  80%. 
In  the  last  phase  (7.5  h  hydraulic  detention  time), 


the  organic  loading  was  1 .4  kg  of  COD/cu  m/day 
and  the  hydraulic  loading  was  3.2  cu  m/cu  m/day. 
(Author's  abstract) 
W88-02113 


ADVANCED  REACTOR  DESIGN,  OPERATION 
AND  ECONOMY, 

Agricultural    Univ.,    Wageningen    (Netherlands). 

Dept.  of  Water  Pollution  Control. 

G.  Lettinga,  and  L.  Hulshoff  Pol. 

Water  Science  and  Technology  WSTED4,  Vol. 

18,  No.   12,  p  99-108,   1986.   1  fig,  3  tab,  15  ref. 

Descriptors:  'Anaerobic  digestion,  'Wastewater 
treatment,  'Upflow  Anaerobic  Sludge  Blanket 
process,  Wastewater,  Design  criteria,  Sludge,  Op- 
erating policies,  Economic  aspects,  Suspended 
solids,  Sludge  bed. 

Of  all  of  the  high  rate  anaerobic  wastewater  treat- 
ment systems,  the  Upflow  Anaerobic  Sludge  Blan- 
ket (UASB)  reactor  has  found  the  widest  applica- 
tion. Therefore,  attention  with  respect  to  design, 
operation  and  economy  was  centered  on  this  reac- 
tor type.  In  designing  a  UASB  reactor,  specific 
attention  is  needed  for  the  Gas-Solids  Separator 
(GSS)  device  and  the  feed  inlet  system.  For  soluble 
wastewater,  generally  no  phase  separation  is  re- 
quired. Pre-acidification  in  a  separate  acidification 
reactor  can  be  beneficial  only  for  wastewaters  high 
in  suspended  solids.  Increasing  attention  is  given  to 
the  development  of  modified  UASB  systems,  such 
as  a  combination  of  a  sludge  bed  reactor  and  an 
anaerobic  filter.  Other  possible  modified  UASB 
systems  may  be  found  in  a  Floating  Settlement 
(FS)  UASB  reactor,  the  Expanded  Granular 
Sludge  Bed  (EGSB)  reactor,  and  the  UASB  Inter- 
nal Circulation  (IC)  reactor.  Because  many  factors 
are  involved  in  the  costs  of  a  UASB  reactor,  only 
some  rough  data  on  reactor  costs  are  presented. 
(Author's  abstract) 
W88-02114 


DEVELOPMENT  OF  TECHNOLOGY  FOR 
THE  USE  OF  THE  UASB  REACTOR  IN  DO- 
MESTIC SEWAGE  TREATMENT, 

Companhia  de  Tecnologia  de  Saneamento  Am- 

biental,  Sao  Paulo  (Brazil). 

S.  M.  M.  Vieira,  and  M.  E.  Souza. 

Water  Science  and  Technology  WSTED4,  Vol. 

18,  No.  12,  p  109-121,  1986.  9  fig,  6  tab,  11  ref. 

Descriptors:  'Wastewater  treatment,  'Domestic 
wastes,  'Municipal  wastewater,  'Upflow  Anaero- 
bic Sludge  Blanket  process,  Retention  time,  Tem- 
perature, Brazil,  Sao  Paulo,  Chemical  oxygen 
demand,  Economic  aspects,  Costs,  Anaerobic  di- 
gestion. 

The  lack  of  a  simple  and  economic  option  for  the 
treatment  of  sewage  created  the  need  to  develop 
and  make  the  Upflow  Anaerobic  Sludge  Blanket 
(UASB)  reactor  adequate  for  low  strength  wastes. 
Therefore,  a  UASB  reactor  with  a  106  liter  capac- 
ity was  built  which  was  specifically  designed  for 
sewage  treatment.  Several  tests  were  conducted 
with  raw  and  settled  domestic  sewage,  with  only  4 
hours  of  hydraulic  retention  time.  This  proved  the 
reactor's  technical  feasibility  in  treating  raw 
sewage  at  ambient  temperature  in  Sao  Paulo. 
Based  on  these  experiments,  the  reactor  was  scaled 
up  to  120  cu  m  and  built  for  the  treatment  of  raw 
sewage  at  ambient  temperature.  The  operation  is  in 
its  initial  phase,  and  good  COD  removals  are  al- 
ready being  observed,  although  steady  state  has 
not  yet  been  achieved.  Since  the  cost  of  the  system 
was  extremely  low,  it  is  a  feasible  option  for  appli- 
cation in  Brazil.  (Author's  abstract) 
W88-02115 


TECHNICAL  ASPECTS  AND  COST  ESTIMA- 
TIONS FOR  ANAEROBIC  SYSTEMS  TREAT- 
ING VINASSE  AND  BREWERY/SOFT  DRINK 
WASTEWATERS, 

Institute   de   Pesquisas  Tecnologicas,   Sao   Paulo 

(Brazil). 

A.  M.  Craveiro,  H.  M.  Soares,  and  W.  Schmidell. 

Water  Science  and  Technology  WSTED4,  Vol. 

18,  No.  12,  p  123-134,  1986.  3  fig,  5  tab,  13  ref. 


Descriptors:  'Anaerobic  digestion,  'Wastewater 
treatment,  'Industrial  wastewater,  'Vinasse, 
'Brewery  wastewater,  'Upflow  Anaerobic  Sludge 
Blanket  process,  Industrial  wastes,  Economic  as- 
pects, Costs,  Organic  loading,  Chemical  oxygen 
demand,  Retention  time,  Capital  costs,  Methane. 

Anaerobic  digestion  of  industrial  and  domestic 
wastewaters  is  an  effective  way  of  alleviating  pol- 
lution problems.  The  treatment  of  vinasse,  a  resi- 
due of  ethanol  fermentation,  and  brewery/soft 
drink  wastewaters  were  investigated  by  IPT  over 
the  course  of  several  years.  The  technical  and 
economical  feasibility  of  treating  these 
wastewaters  using  Upflow  Anaerobic  Sludge  Bed 
(UASB)  reactors  were  discussed  and  supporting 
data  was  presented.  With  vinasse,  it  is  possible  to 
operate  industrial  plants  with  organic  loading  rates 
exceeding  15  kg  COD/cu  m/day,  removing  95% 
of  the  initial  BOD.  The  produced  gas  can  be  used 
as  a  substitute  for  diesel  oil  in  vehicles  and  also  to 
produce  steam,  replacing  bagasse.  The  pay-back 
period  of  the  capital  investment  is  estimated  at 
around  4  to  5  years.  For  brewery/soft  drink 
wastewaters,  it  is  possible  to  operate  UASB  reac- 
tors with  a  hydraulic  retention  time  (HRT)  of  6 
hours,  removing  more  than  90%  of  the  initial 
BOD.  The  reactor  showed  a  good  capacity  for 
handling  temperature  shocks.  Capital  investments 
for  both  cases  are  presented  in  terms  of  total 
investment  per  kg  of  COD  and  cu  m  of  reactor 
installed.  (Author's  abstract) 
W88-02116 


UTILIZATION  OF  VLNASSE  EFFLUENTS 
FROM  AN  ANAEROBIC  REACTOR, 

Cooperative  Regional  dos  Productores  de  Acucar 

de  Alagoas,  Maceio  (Brazil). 

F.  J.  C.  B.  Costa,  B.  B.  M.  Rocha,  C.  E.  Viana,  and 

A.  C.  Toledo. 

Water  Science  and  Technology  WSTED4,  Vol. 

18,  No.   12,  p  135-141,  1986.  5  fig,  3  tab,  6  ref. 

Descriptors:  'Water  reuse,  'Aquaculture,  'Ef- 
fluents, 'Wastewater  treatment,  'Anaerobic  diges- 
tion, 'Industrial  wastewater,  'Vinasse,  'Fish  food, 
Distillery  wastes,  Digestion,  Anaerobic  digestion, 
Primary  wastewater  treatment,  Secondary 
wastewater,  Organic  loading,  Waste  load,  Brazil. 

An  aerobic  reactor  was  developed  to  biodigest 
alcohol  distillery  wastes.  A  further  post-treatment 
of  the  effluent  reduced  the  level  of  pollution  to  the 
point  of  eventually  discharging  into  streams  and 
rivers.  The  use  of  biodigested  vinasse  as  a  source 
of  food  for  fish  was  analyzed  and  found  to  be  an 
excellent  alternative  for  the  Brazilian  alcohol  in- 
dustry. Very  high  efficiencies  were  obtained 
during  primary  and  secondary  treatment  of  vinasse 
effluent,  as  demonstrated  by  the  greatly  reduced 
organic  load.  (Author's  abstract) 
W88-02117 


BIOGAS  CLEAN-UP  AND  UTILIZATION, 

Companhia  de  Saneamento  Basico  do  Estado  de 

Sao  Paulo  (Brazil). 

E.  B.  Camargo. 

Water  Science  and  Technology  WSTED4,  Vol. 

18,  No.   12,  p  143-150,  1986.  4  fig,  3  tab,  4  ref. 

Descriptors:  'Biogas,  'Methane,  'Wastewater 
treatment,  'Anaerobic  digestion,  Cleanup,  Pilot 
plants,   Vehicular  consumption,   Fuel,   Digestion. 

The  economic  use  of  energy  from  biogas  generated 
in  anaerobic  biodigesters  installed  in  the  sewage 
treatment  plants  owned  by  SABESP  is  described 
with  the  evaluation  of  its  advantages  in  vehicular 
use.  The  clean-up  process  and  use  of  biogas  were 
designed  based  on  results  obtained  from  a  pilot 
plant  in  operation  since  1983.  The  biogas  is  sweet- 
ened through  water  scrubbing,  with  reduction  of 
C02  and  humidity,  to  attain  acceptable  levels  for 
consumption  by  vehicular  engines.  The  resulting 
methane  gas  is  deodorized  and  compressed  in  cyl- 
inders by  high  pressure  compressors.  The  vehicles 
are  adapted  to  compressed  methane,  with  installa- 
tion of  high  pressure  cylinders,  pressure  reducing 
valves,  methane/air  mixers,  valves  and  pressure 
gauge  for  maximum  operation  safety.   Filling  of 
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vehicles  (refuelling)  is  done  in  an  appropriate  sta- 
tion and  transfer  of  methane  to  the  vehicle  is  by 
difference  of  pressure.  (Author's  abstract) 
W88-02118 


ANAEROBIC    DIGESTION    OF    MUNICIPAL 
SOLID  WASTES, 

Sao  Paulo  Univ.  (Brazil).  Escola  Politecnica. 
For  primary  bibliographic  entry  see  Field  5E. 
W88-02120 


SLUDGE    MANAGEMENT    AND    IN-VESSEL 

SYSTEMS, 

P.  S  Dickens. 

Biocycle  BCYCDK,  Vol.  28,  No.  4,  p  42-46,  April 

1987.  5  fig,  4  tab. 

Descriptors:  'Sludge  management,  'Wastewater 
management,  'Wastewater  treatment,  'Sludge, 
•Composting,  Sludge  conditioning,  Sludge  drying, 
Sludge  digestion,  Dewatering,  Economic  aspects, 
Sludge  disposal,  Standards,  Performance  stand- 
ards. 

Sludge  treatment  and  disposal  account  for  about 
50%  of  the  costs  of  wastewater  treatment  so,  in 
order  to  control  treatment  costs,  attention  must  be 
paid  to  sludge  management.  In  sludge  management 
planning,  requirements  for  sludge  treatment,  re- 
quirements for  sludge  disposal,  and  the  ancillary 
systems  needed  for  sludge  management  should  be 
considered.  Decision-making  procedures  regarding 
transportation  of  sludge  to  the  disposal  area,  odor 
reduction,  available  site  options,  economic  factors, 
alternative  identification,  and  project  recommenda- 
tions were  discussed.  Setting  performance  stand- 
ards for  in-vessel  systems  involves  both  the  biolog- 
ical requirements  for  sludge  composting  and  the 
materials  handling  and  air  distribution  problems. 
Design  parameters  for  a  range  of  conditions  are 
presented.  Sludge  dewatering  is  an  integral  part  of 
in-vessel  sludge  composting  and  design  parameter 
examples  are  given.  (Wood-PTT) 
W88-02125 


ANALYSIS  OF  EPA  GUIDANCE  ON  COM- 
POSTING SLUDGE:  PART  IV  -  FACTLITY 
DESIGN  AND  OPERATION, 

Cook  Coll.,  New  Brunswick,  NJ.  Dept.  of  Envi- 
ronmental Science. 

M.  S.  Finstein,  F.  C.  Miller,  J.  A.  Hogan,  and  P.  F. 
Strom. 

Biocycle  BCYCDK,  Vol.  28,  No.  4,  p  56-61,  April 
1987.  1  tab,  35  ref.  New  Jersey  Agricultural  Exper- 
iment Station  Funded  Publication  D-075 13-6-86. 

Descriptors:  'Sludge  composting,  'Composting, 
'Wastewater  facilities,  *EPA  guidelines, 
•Wastewater  treatment,  'Design  criteria,  'Operat- 
ing policies,  Operating  costs,  Microbial  degrada- 
tion, Biodegradation. 

Microbial  activity  affects  the  rates  of  decomposi- 
tion of  odor-causing  material,  metabolic  generation 
of  heat,  vaporization  of  water,  and  production  of  a 
stabilized  residue  and,  therefore,  affects  numerous 
practical  aspects  of  facility  design  and  operation  of 
a  sludge  composting  process.  Generalizations  from 
experience  and  EPA  guidance  on  rate  of  microbial 
activity,  facility  design,  use  of  a  bulking  agent  and 
mechanical  agitation,  materials  handling,  land 
characteristics,  in-vessel  composting,  and  cost-ef- 
fectiveness are  compared.  It  was  found  that  EPA 
guidance  for  the  design  and  operation  of 
wastewater  sludge  composting  facilities  do  not 
maximize  the  rate  of  microbial  activity  which 
would  promote  cost-effectiveness  and  public  ac- 
ceptability. It  is  suggested  that  EPA  guidance  is 
contrary  to  wastewater  treatment  objectives,  has 
broad  negative  effects,  and  causes  federally  funded 
facilities  to  be  unnecessarily  capital  intensive  and 
costly  to  operate.  Correction  of  the  situation  re- 
quires that  EPA  guidance  be  firmly  grounded  in 
biological  reality  in  order  to  lead  to  regulatory 
incentives  to  minimize  capital  and  operating  costs 
while  improving  process  performance  and  public 
acceptability.  (Wood-PTT) 
W88-02127 


THREE-COMPARTMENT  PHOTOREACTOR 
FOR  LASER  ISOTOPE  SEPARATION  OF 
TRITIUM, 

Institute  of  Physical  and  Chemical  Research,  Sai- 
tama  (Japan). 

K.  Takeuchi,  M.  Motoyama,  and  I.  Inoue. 
Separation    Science    and    Technology    SSTDES, 
Vol.  22,  No.  1,  p  95-102,  1987.  5  fig,  7  ref. 

Descriptors:  'Wastewater  treatment,  'Photoreac- 
tor  design,  'Photoreactors,  'Lasers,  'Tritium, 
'Radioisotopes,  Isotope  fractionation,  Isotope 
studies,  Trifluoromethane,  Separation  techniques. 

A  new  photoreactor  was  designed  and  tested  for 
laser  isotope  separation  of  tritium  using  trifluoro- 
methane as  a  working  substance.  The  reactor  con- 
sists of  three  compartments  in  series  which  are 
stirred  efficiently  with  recirculation  pumps  inde- 
pendently. The  C02  laser  beam  is  sequentially 
focused  with  BaF2  lenses  serving  as  the  beam 
entrance  windows  of  the  compartments.  In  this 
reactor  the  reaction  volume  is  maximized  while  the 
window  crystals  are  kept  undamaged.  The  experi- 
mental results  showed  that  the  performance  of 
such  a  reactor  can  be  suitably  predicted  from  the 
dissociation  characteristics  obtained  from  batch  ir- 
radiation experiments.  (Author's  abstract) 
W88-02128 


SLUDGE   MANAGEMENT    IN   THE    UNITED 
KINGDOM, 

WRC,  Inc./Guarino  Engineers  Ltd.,  Philadelphia, 

PA. 

For  primary  bibliographic  entry  see  Field  5E. 

W88-02130 


SLUDGE  THICKENING  DOES  WORK  -  AND 
SAVES  MONEY, 
T.  Burke,  and  G.  Hoyland. 

Water  Pollution  Control  Association  of  Pennsylva- 
nia Magazine,  Vol.  20,  No.  3,  p  23-27,  May-June 
1987.  4  fig. 

Descriptors:  'Sludge  thickening,  'Dewatering, 
'Wastewater  treatment,  'Mathematical  models, 
Consolidation  characteristics,  Sludge  volume,  Dif- 
ferential equations,  Mathematical  studies,  Model 
studies,  Costs,  Operating  costs,  Sludge  disposal, 
Design  procedures. 

Sludge  thickening  is  potentially  the  most  cost  ef- 
fective process  in  sewage  treatment  since,  if  ap- 
plied correctly,  thickening  can  reduce  sludge 
volume  by  factors  of  two  or  more  thereby  reduc- 
ing subsequent  disposal  costs  by  more  than  half. 
The  Water  Research  Centre,  through  a  substantial 
research  and  development  program  aimed  at  a 
thorough  understanding  of  the  physical  character- 
istics of  the  sludge  thickening  process,  found  that 
different  sludges  behave  differently  and  therefore  it 
is  necessary  to  measure  the  consolidation  charac- 
teristics of  the  particular  sludge  in  order  to  design 
a  successful  thickener.  A  new  design  procedure  for 
consolidation  tanks  was  developed  which  is  reli- 
able and  results  in  cost  and  operational  benefits  of 
improved  sludge  thickening.  The  basis  of  the  pro- 
cedure is  a  proven  mathematical  model  which 
consists  of  differential  equations  solved  using  a 
computer  that  simulate  the  processes  occurring  in 
consolidating  sludges.  (Wood-PTT) 
W88-02131 


PROCEEDESGS  OF  THE  40TH  INDUSTRIAL 
WASTE  CONFERENCE. 

Purdue  Univ.,  Lafayette,  IN. 

Purdue  University,  West  Lafayette,  Indiana,  May 

14-16,  1985.  Butterworths,  Boston,  MA.  1985.  1032 

P- 

Descriptors:  'Conferences,  'Wastewater  treat- 
ment, 'Industrial  wastes,  Waste  treatment,  Indus- 
trial waste  conference,   Water  pollution  control. 

Technical  papers  presented  at  the  40th  industrial 
waste  conference  concern  treatment  of  wastes 
from  the  following  industries:  coal,  coke,  power- 
plants;  brewery  and  distillery  wastes;  food  process- 
ing; mining;  steel  and  foundry;  animals;  paint,  ink 
and  dye;  oil  and  gas  fields;  pulp  and  paper  mills; 


dairy;  plating;  refineries;  and  metals.  Other  subjects 
include:  land  disposal;  sludge  conditioning;  hazard- 
ous/toxic   wastes;    and    biological    systems.    (See 
W88-02133  thru  W88-02226)  (Lantz-PTT) 
W88-02132 


PROCESS  PERFORMANCE  OF  PILOT-SCALE 
ACTIVATED  SLUDGE  TREATMENT  OF  PRE- 
TREATED  COAL  GASIFICATION 

WASTEWATER, 

North  Dakota  Univ.,  Grand  Forks.  Energy  Re- 
search Center. 

J.  R.  Gallagher,  and  G.  G.  Mayer. 
IN:  Proceedings  of  the  40th  Industrial  Waste  Con- 
ference, Purdue  University,  West  Lafayette,  Indi- 
ana, May  14-15,  1985.  Butterworths,  Boston,  MA. 
1985.  p  1-11,  13  fig,  5  tab,  11  ref.  DOE  Contract 
No.  DE-FC21-83FE60181. 

Descriptors:  'Activated  sludge,  'Wastewater 
treatment,  'Gasification,  Pretreatment  of 
wastewater,  Performance  evaluation,  Organic 
loading,  Process  control,  Suspended  solids,  Thio- 
cyanates,  Cyanides,  Ammonia. 

Pilot-scale  activated  sludge  treatment  of  a  pretreat- 
ed  gasification  condensate  is  shown  to  be  an  effec- 
tive means  of  reducing  the  organic  loading  of  this 
wastewater  for  use  as  cooling  tower  makeup.  Op- 
eration and  data  collection  continued  for  over  300 
days  and  more  than  (189,000)  50,000  gallons  of 
stripped  gas  liquor  were  treated.  Process  stability 
was  high  as  indicated  by  the  ability  of  this  unit  to 
recover  from  a  shock  load  (raw  wastewater).  Op- 
eration at  longer  solids  retention  time  (SRT)  (20  to 
30  days)  was  more  stable  and  produced  the  highest 
quality  effluent.  The  reductions  in  biodegradable 
organics,  by  measurement  of  individual  com- 
pounds, ranged  from  98.7%  to  100%.  After  a  long 
period  or  operation,  a  limited  amount  of  incom- 
plete nitrification  did  occur.  Complete  removal  of 
thiocyanate,  cyanide  and  ammonia  would  require 
an  increased  hydraulic  retention  time  combined 
with  a  long  SRT  (>20  days).  (See  also  W88- 
02132)  (Lantz-PTT) 
W88-02133 


CYANIDE  REMOVAL  IN  COAL  GASIFICA- 
TION WASTEWATER  USING  POLYSULFIDE, 

Radian  Corp.,  Austin,  TX. 
T.  W.  Trofe,  and  G.  C.  Page. 
IN:  Proceedings  of  the  40th  Industrial  Waste  Con- 
ference, Purdue  University,  West  Lafayette,  Indi- 
ana, May  14-15,  1985.  Butterworths,  Boston,  MA. 
1985.  p  13-22,  7  fig,  4  tab,  18  ref. 

Descriptors:  'Cyanide,  'Wastewater  treatment, 
'Gasification,  'Poly sulfides,  Design  standards,  Co- 
agulation, Clarification,  Chemical  treatment,  Acti- 
vated sludge,  Ammonia,  Thiocyanate,  Organic 
carbon,  Chemical  reactions,  Temperature,  Hydro- 
gen ion  concentration. 

Bench-scale  tests  were  designed  to  provide  data 
for  developing  conceptual  wastewater  treatment 
system  designs.  The  bench-scale  treatment  technol- 
ogy evaluations  included  tests  to  evaluate  the  fol- 
lowing unit  operations/processes:  (1)  Coagulation/ 
clarification  for  removal  of  carbon  particles  found 
in  the  PDU  quench  liquors/gas  cooling  conden- 
sates; (2)  Chemical  conversion  and  fixation  of  cya- 
nide to  less  toxic  forms;  (3)  Steam  stripping  for 
removal  of  dissolved  acid  gases  and  ammonia;  (4) 
Activated  sludge  treatment  for  ammonia,  thiocyan- 
ate, and  organic  carbon  removal;  and  (5)  Concen- 
tration of  treated  effluents  by  low  temperature  and 
high  temperature  evaporation  processes.  Major  re- 
sults and  conclusions  of  the  laboratory  tests  con- 
ducted to  evaluate  the  treatment  of  cyanide  with 
polysulfide  in  gasification  wastewaters  are  summa- 
rized: (1)  The  reaction  was  found  to  be  second 
order  at  pH  9.2  and  the  value  of  the  rate  constant 
at  22  C  was  10.2/M/min;  (2)  The  effect  of  temper- 
ature on  the  rate  constant  was  examined  to  50  C. 
The  reaction  rate  doubled  for  every  12  C  increase 
in  temperature;  (3)  The  reaction  rate  was  slower  at 
pH  values  less  than  9  due  to  polysulfide-sulfur 
solubility  constraints.  Thus,  pH  adjustment  of  the 
wastewater  may  be  required  to  achieve  adequate 
treatment;  and  (4)  The  treatment  is  most  applicable 
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to  low  flow/high  temperature  effluent  streams 
such  as  stripper  overheads.  The  following  recom- 
mendations are  made  to  better  characterize  the 
potential  use  of  polysulfides  for  treating  gasifier 
wastewaters  containing  cyanide:  (1)  Determine  the 
functional  dependency  of  the  reaction  with  respect 
to  solution  pH  over  pH  range  6-10;  (2)  Demon- 
strate feasibility  of  process  using  pilot-scale  contin- 
uous backmixed  reactor(s);  and  (3)  Demonstrate 
treatment  using  wastewaters  derived  from  other 
coal  sources  and  lignites.  (See  also  W88-02132) 
(Lantz-PTT) 
W88-02134 


TREATABILITY  STUDIES  FOR  KOPPERS- 
TOTZEK  COAL  GASIFICATION 

WASTEWATER, 

Tennessee  Valley  Authority,  Knoxville. 
R.  R.  Manner. 

IN:  Proceedings  of  the  40th  Industrial  Waste  Con- 
ference, Purdue  University,  West  Lafayette,  Indi- 
ana, May  14-15,  1985.  Butterworths,  Boston,  MA. 
1985.  p  23-32,  8  fig,  5  tab,  3  ref. 

Descriptors:  *Koppers-Totzek  process,  *Coal  gas- 
ification, 'Wastewater  treatment,  'Ptolemais, 
*Greece,  Gasification,  Toxicity,  Nitrogenous  Fer- 
tilizer industry,  Alkalinity,  Biological  oxygen 
demand,  Fluoride,  Chloride,  Boron,  Ammonia, 
Thiocyanate,  Industrial  wastes,  Biological  treat- 
ment, Chemical  treatment. 

As  a  part  of  a  national  effort  to  develop  synthetic 
fuels,  the  Tennessee  Valley  Authority  (TVA)  in 
1979  undertook  feasibility  studies  for  a  large  coal 
gasification  plant  to  be  sited  at  Murphy  Hill  in 
northern  Alabama.  Following  extensive  evaluation 
of  several  coal  gasification  technologies,  the  Kop- 
pers-Totzek  (K-T)  process  was  initially  chosen  for 
the  Murphy  Hill  plant.  Since  neither  commercial 
nor  pilot-scale  K-T  gasification  facilities  exist  in 
the  U.S.  to  date,  TVA  conducted  a  large-scale  coal 
test  at  the  Nitrogenous  Fertilizer  Industry  (NFI) 
plant  in  Ptolemais,  Greece,  with  American  coal. 
The  primary  test  objectives  were  to  procure  engi- 
neering data  for  process  design  and  to  characterize 
several  key  waste  streams  to  evaluate  environmen- 
tal impacts  in  the  U.S.  and  for  designing  pollution 
controls.  The  aqueous  waste  streams  were  charac- 
terized in  detail,  and  following  the  characterization 
work,  wastewater  treatability  studies  consisting  of 
biological  and  physical-chemical  methods  were  ini- 
tiated. The  purpose  of  the  treatability  program  was 
to  ascertain  that  the  toxic  aqueous  waste  streams 
from  the  K-T  gasification  plant  can  be  rendered 
environmentally  acceptable  for  discharge.  The 
main  pollutants  of  concern  in  the  K-T  gasification 
wastewater  are  ammonia,  thiocyanate,  and  cya- 
nide. The  wastewater  is  typically  characterized  to 
contain  low  alkalinity,  BOD,  and  dissolved  fluo- 
ride, chloride,  and  boron.  However,  the  concentra- 
tion of  dissolved  species  is  very  much  dependent 
on  the  coal  characteristics.  Ammonia  concentra- 
tions up  to  350  mg/L  and  thiocyanate  concentra- 
tions as  high  as  200  mg/L  are  biotreatable  without 
any  complications.  However,  biotreatment  is  inef- 
fective for  cyanide  removal.  Cyanide  concentra- 
tions as  high  as  53  mg/L  can  be  successfully  con- 
verted into  less  toxic  iron  cyanide  complex  prior  to 
biotreatment  and  can  be  removed  through  an  ion 
exchange  process  following  biological  nitrification 
and  denitrification.  Standard  analytical  techniques 
for  measuring  cyanide  and  thiocyanate  were  found 
by  TVA  to  be  adequate  and  had  to  be  modified. 
Based  on  the  results  from  the  biological  and  physi- 
cal-chemical treatability  studies  and  several  con- 
ventional treatment  procedures,  a  preliminary 
overall  effluent  treatment  concept  was  generated 
for  the  Murphy  Hill  plant.  (See  also  W88-02132) 
(Lantz-PTT) 
W88-02135 


PAC-ACTIVATED  SLUDGE  TREATMENT  OF 
COKE-PLANT  WASTEWATER, 

China  Steel  Corp.,  Kaohsiung  (Taiwan).  Dept.  of 
Research  and  Development. 
Y.  M.  Chao,  and  W.  K  Shieh. 
IN:  Proceedings  of  the  40th  Industrial  Waste  Con- 
ference, Purdue  University,  West  Lafayette,  Indi- 
ana, May  14-15,  1985.  Butterworths,  Boston,  MA. 
1985.  p  33-41,  7  fig,  3  tab,  15  ref. 


Descriptors:  'Activated  carbon,  'Activated 
sludge,  'Wastewater  treatment,  Industrial  wastes, 
Ammonia,  Process  control,  Chemical  oxygen 
demand,  Cyanides,  Thiocyanates,  Ammonia, 
Chemical  treatment,  Chemical  analysis. 

The  China  Steel's  coke-plant  wastewater  treatment 
plant  was  designed  to  treat  0.76  MGD  (120  cu  m/ 
hr)  of  coke-plant  wastewater  in  a  conventional 
activated  sludge  process.  No  ammonia  stripping 
and  other  pretreatment  are  practiced.  Currently, 
the  treatment  plant  is  receiving  a  combined 
wastewater  flow  of  0.76  MGD  which  consists  of 
0.51  MGD  of  coke-plant  wastewater  and  0.25 
MGD  of  sanitary  wastewater.  Moreover,  the 
amount  of  wastewater  required  for  treatment  will 
be  doubled  when  the  expansion  work  currently 
undergoing  at  the  steel  mill  is  completed.  It  is 
recognized  that,  unless  the  performance  of  the 
existing  wastewater  treatment  plant  is  significantly 
upgraded,  the  addition  of  new  and  expensive  treat- 
ment facilities  is  inevitable.  Discussed  here  is  a 
laboratory-scale  investigation  on  the  efficacy  of 
powdered  activated  carbon  (PAC)  addition  in  up- 
grading the  performance  of  the  existing  activated 
sludge  process.  The  following  specific  conclusions 
are  drawn  from  this  study:  (1)  The  treatment  ca- 
pacity of  a  conventional  activated  sludge  process, 
with  regard  to  the  removal  of  COD,  cyanide,  and 
thiocyanate,  can  be  doubled  with  the  addition  of 
PAC  at  a  dose  of  300  mg/L;  (2)  The  adsorption  of 
non-biodegradable  COD  by  PAC  appeared  to  be 
the  main  mechanism  inducing  an  improved  COD 
removal  efficacy  in  the  PAC  units;  (3)  The  addi- 
tion of  PAC  stimulates  the  microbial  oxidation  of 
cyanide  and  thiocyanate  in  the  activated  sludge 
process.  As  a  result  the  effluent  ammonia  nitrogen 
concentration  is  higher  than  that  originally  con- 
tained in  the  feed  when  little  or  no  nitrification 
occurs;  and  (4)  A  stoichiometric  relationship  exists 
between  the  amount  of  nitrogen  released  from 
cyanide  and  thiocyanate  via  microbial  oxidation 
and  the  incremental  amount  of  ammonia  nitrogen 
in  the  effluent.  (See  also  W88-02132)  (Lantz-PTT) 
W88-02136 


BIOLOGICAL  NITRIFICATION  AND  HYDAN- 
TOIN  REMOVAL  IN  COAL  GASIFICATION 
WASTEWATER, 

North  Dakota  Univ.,  Grand  Forks.  Energy  Re- 
search Center. 

C.  D.  Turner,  P.  Diepolder,  and  J.  Strain. 
IN:  Proceedings  of  the  40th  Industrial  Waste  Con- 
ference, Purdue  University,  West  Lafayette,  Indi- 
ana, May  14-15,  1985.  Butterworths,  Boston,  MA. 
1985.  p  43-51,  8  fig,  6  tab,  6  ref.  DOE  Contract  No. 
DE-FC21-83FE60181. 

Descriptors:  'Nitrification,  'Hydantoin,  'Coal  gas- 
ification, 'Wastewater  treatment,  Gasification,  In- 
dustrial wastes,  Activated  sludge,  Ammonia,  Oxi- 
dation, Biological  treatment,  Nitrification,  Arthro- 
bacter,  Bacteria,  Nitrites,  Nitrates. 

The  University  of  North  Dakota  Energy  Research 
Center  (UNDERC)  conducts  an  extensive  low- 
rank  coal  research  program.  This  research  includes 
basic  coal  science  and  issues  relating  to  coal  com- 
bustion and  conversion  processes.  The  initial  ob- 
jective of  this  research  was  to  determine  the  feasi- 
bility of  a  two-stage  activated  sludge  process  for 
the  biological  oxidation  of  ammonia  in  coal  gasifi- 
cation wastewater.  Hydantoins,  a  constituent  docu- 
mented as  being  poorly  or  non-biodegradable, 
were  also  present  in  the  gasification  wastewater. 
An  unexpected  occurrence  in  this  research  was  the 
biological  oxidation  of  hydantoins  during  the  nitri- 
fication process.  The  initial  research  objective  was 
subsequently  modified  to  include  an  evaluation  of 
the  combined  removal  of  ammonia  and  hydantoins. 
During  Phase  I  of  the  study,  stable  nitrification 
was  never  established.  Nitrate  concentrations  rose 
and  fell  without  changing  the  effluent  ammonia 
concentration.  The  biological  oxidation  of  hydan- 
toins was  identified  as  the  most  probable  source  of 
effluent  nitrogen.  This  identification  led  to  the 
systematic  testing  for  hydantoins  in  Phase  II.  Both 
nitrification  and  hydantoin  oxidation  were  estab- 
lished in  Phase  II  of  the  study.  The  mechanism  of 
hydantoin  oxidation  appears  to  be  related  to  the 
oxidation  of  nitrite  to  nitrate.  Arthrobacter  was  the 
only  heterotrophic  bacteria  identified  in  the  contin- 


uous flow,  complete  mix,  stirred  tank  reactor 
(CSTR),  and  was  found  to  be  unable  to  independ- 
ently oxidize  the  hydantoin  ring.  The  simultaneous 
oxidation  of  hydantoins  and  nitrites,  when  com- 
bined with  the  fact  that  Arthrobacter  could  not 
degrade  hydantoins,  indicates  that  a  symbiotic  rela- 
tionship exists  between  Nitrobacter  and  Arthro- 
bacter. PAC  addition  to  the  CSTR  in  Phase  II  of 
the  study  may  have  assisted  in  the  stabilization  of 
the  nitrification  process.  However,  the  lower  con- 
centration and  variability  of  thiocyanate  in  Phase 
II  influent  may  have  been  as  significant  a  factor  in 
CSTR  stabilization  as  the  PAC  addition.  There- 
fore, no  definitive  conclusion  as  to  the  benefits  of 
PAC  addition  can  be  drawn  from  this  study.  (See 
also  W88-02132)  (Lantz-PTT) 
W88-02137 


TREATMENT  OF  DISTILLERY 

WASTEWATER  (SPENT  WASH)  -  INDIAN  EX- 
PERIENCE, 

Tamil  Nadu  Water  Supply  and  Drainage  Board, 
Madras  (India). 

T.  D.  Rao,  and  T.  Viraraghavan. 
IN:  Proceedings  of  the  40th  Industrial  Waste  Con- 
ference, Purdue  University,  West  Lafayette,  Indi- 
ana, May  14-15,  1985.  Butterworths,  Boston,  MA. 
1985.  p  53-57,  1  tab,  17  ref. 

Descriptors:  'Distilleries,  'Wastewater  treatment, 
'India,  Alcohol,  Molasses,  Color  removal,  Solids, 
Biological  oxygen  demand,  Wastewater  lagoons, 
Anaerobic  conditions,  Odors,  Aerobic  conditions, 
Industrial  wastes. 

It  is  reported  that  141  distilleries  are  working  in 
India  consuming  approximately  2.2  million  tons  of 
molasses  producing  about  500  million  liters  of  alco- 
hol. The  largest  number  (approximately  30)  of 
distilleries  are  located  in  Uttar  Pradesh,  while  15 
distilleries  operate  in  Tamil  Nadu.  The  phenome- 
nal growth  of  the  sugar  industry  in  India  resulted 
in  an  excessive  production  of  molasses,  a  by-prod- 
uct which  is  used  in  the  manufacture  of  alcohol. 
The  industrial  process  adopted  by  the  distilleries  is 
nearly  the  same  viz.,  fermenting  the  diluted  molas- 
ses with  yeast  and  distilling  the  alcohol  produced 
by  passing  a  counter  current  of  steam  while  allow- 
ing the  fermented  wash  to  come  down  a  tall 
column.  Only  about  10%  of  the  molasses  is  utilized 
in  the  process,  and  the  major  remaining  portion 
ends  up  as  an  effluent  in  the  process.  The  liquid 
wastes  from  the  process  mainly  consist  of  spent 
wash  besides  yeast  waste  sludge  and  floor  wash- 
ings. Yeast  waste  sludge  is  separated  out,  dried  on 
land  nearby  and  used  as  animal  feed.  The  resulting 
spent  wash  is  highly  colored,  high  in  total  solids 
and  organic  matter;  it  has  to  be  rendered  environ- 
mentally acceptable  for  final  disposal.  This  paper 
discusses  the  methods  investigated,  adopted  and 
proposed  for  the  treatment  of  distillery  spent  wash 
in  India.  Multiple  anaerobic  lagoon  systems  are 
widely  used  for  treatment  of  distillery  wastewater 
in  India;  these  provide  excellent  BOD  removal. 
The  anaerobic  lagoon  systems  as  used  in  India 
suffer  from  the  handicaps  of  lack  of  facilities  for 
biogas  collection  and  odor  control;  this  situation 
can  be  set  right  be  providing  well  engineered  bulk 
fermenter  systems  of  earthen  construction  designed 
with  a  membrane  cover  for  biogas  collection  and 
odor  control  on  the  lines  of  ADI  of  Canada's 
design  approach.  Further  studies  are  required  to 
develop  proper  aerobic  treatment  techniques  for 
the  treatment  of  anaerobic  lagoon  effluent  when 
direct  discharge  to  a  municipal  sewer  system  or  a 
water  course  is  required.  (See  also  W88-02132) 
(Lantz-PTT) 
W88-02138 


ANAEROBIC  PRETREATMENT  OF  BREWERY 
WASTEWATER  ON  THE  INDUSTRIAL  SCALE, 

Biothane  Corp.,  Camden,  NJ. 
R.  I.  Sax. 

IN:  Proceedings  of  the  40th  Industrial  Waste  Con- 
ference, Purdue  University,  West  Lafayette,  Indi- 
ana, May  14-15,  1985.  Butterworths,  Boston,  MA. 
1985.  p  59-68,  7  fig,  2  tab. 

Descriptors:  'Anaerobic  digestion,  'Breweries, 
•Wastewater    treatment,     'Wisconsin,    'Pretreat- 
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ment  of  wastewater.  Industrial  wastes,  G.  Heile- 
man  Brewery,  Biothane,  Sludge,  Chemical  oxygen 
demand.  Sludge  digestion.  Methane,  Chemical 
analysis,  Biomass. 

Data  are  presented  which  show  that  the  effluent 
from  the  LaCrosse,  Wisconsin  brewery  of  the  G. 
Heileman  Brewing  Company  is  readily  treatable  by 
means  of  anaerobic  digestion.  A  Biothane 
wastewater  treatment  system  employing  Upflow 
Anaerobic  Sludge  Blanket  (UASB)  technology  has 
been  in  nearly  continuous  operation  at  that  brew- 
ery since  late  in  1981.  Soluble  COD  removal  effi- 
ciencies of  about  90%  are  routinely  achieved  at 
volumetric  loading  capacities  of  5  to  10  kg  COD/ 
cu  m  of  digester  volume  per  day  and  a  hydraulic 
retention  time  within  the  digester  vessel  of  about  6 
hours.  The  methane  purity  of  the  generated  biogas 
approaches  80%,  and  the  methane  yield  is  close  to 
the  theoretical  stoichiometric  quantity  of  0.35  cu 
m/kg  COD  removed.  The  system  has  been  shown 
to  perform  consistently  despite  fluctuations  in  day- 
to-day  COD  loading  of  nearly  a  factor  of  three. 
Normal  anaerobic  biomass  growth  within  the  di- 
gester occurs,  and  sludge  losses  due  to  washout  are 
trivial.  Some  of  the  biomass  grown  in  the  Heile- 
man digester  has  been  used  with  great  success  in 
inoculating  another  Biothane  full-scale  system  at  a 
baker's  yeast  facility.  Problems  which  have  oc- 
curred fall  into  the  category  of:  (1)  filamentous 
bacteria]  growth;  and  (2)  need  for  improvement  in 
some  ancillary  equipment  such  as  odor  control  and 
upstream  solids  removal.  The  growth  of  filamen- 
tous bacteria  was  resolved  by  upstream  acidifica- 
tion to  insure  consumption  of  dissolved  oxygen 
within  the  wastewater.  Modifications  were  suc- 
cessfully implemented  to  resolve  the  equipment 
problems.  It  can  be  concluded  from  the  experience 
at  Heileman  that  brewery  wastewater  is  an  ideal 
candidate  for  efficient  anaerobic  treatment  and  that 
UASB  technology  can  be  applied  with  great  suc- 
cess. (See  also  W88-02132)  (Lantz-PTT) 
W88-02139 


EFFECTIVE  TREATMENT  OF  WASTEWATER 
FROM  RENDERING  PLANTS, 

Technische  Univ.,  Brunswick  (Germany,  F.R.). 
G.  Frose,  and  R.  Kayser. 

IN:  Proceedings  of  the  40th  Industrial  Waste  Con- 
ference, Purdue  University,  West  Lafayette,  Indi- 
ana, May  14-15,  1985.  Butterworths,  Boston,  MA. 
1985.  p  69-77,  10  fig,  1  tab,  3  ref. 

Descriptors:  *Wastewater  treatment,  'Industrial 
wastes,  'Animal  wastes,  Rendering,  Activated 
sludge,  Biological  oxygen  demand,  Chemical 
oxygen  demand,  Nitrogen,  Aeration,  Phosphorus, 
Odor. 

The  performance  of  a  new,  single-stage,  low- 
loaded  activated  sludge  plant  was  investigated 
during  a  one  year  period.  The  average  flow  was 
417  cu  m/d  which  results  in  a  retention  period  of 
about  16  days.  The  average  influent  BOD  of  2.440 
mg/L  was  removed  by  more  than  99%,  thus  leav- 
ing an  effluent  BOD  of  10  mg/L.  COD  was  re- 
moved by  96%  (influent  4125  mg/L,  effluent  155 
mg/L).  The  average  influent  TKN  ws  786  mg/L; 
the  N/M-ratio  varied  between  7  and  17  (average 
about  10)  g  TKN/kg  MLSS/d.  At  these  low  rates, 
nitrification  was  no  problem.  The  rather  good 
BOD/N-ratio  of  3:1  and  the  carousel  tank  with  its 
high  internal  recirculation  made  almost  complete 
denitrification  possible  if  aeration  was  controlled 
approximately.  An  automatic  control  based  on  the 
nitrite  plus  nitrate  concentration  of  the  mixed 
liquor  was  most  efficient.  The  total  nitrogen  con- 
centration of  the  effluent  then  can  be  kept  below 
10  mg/L  which  is  more  than  98%  nitrogen  remov- 
al. The  average  total  phosphorus  concentration 
was  only  8.4  mg/L  (BOD/P  -  290).  Almost  no 
phosphorus  was  measured  in  the  effluent;  there- 
fore, the  phosphorus  ws  accumulated  and  absorbed 
by  the  mixed  liquor,  thus  improving  its  sludge 
volume  index  from  300  ml/g  after  running-in  to  50 
ml/g  after  one  year  of  operation.  The  withdrawal 
of  phosphorus  by  the  excess  sludge  was  small 
because  of  the  high  sludge  age  of  60  to  150  days 
(0.27  to  0.35  kg  solids  produced  per  kg  BOD 
applied).  On  the  average  2300  kWh/d  of  electricity 
were  consumed,  which  is  6.1  kWh/cu  m 
wastewater.  At  maximum  loads,  up  to  3  of  the  4 


aerators  were  in  operation.  It  was  calculated  that 
0.87  kWh  were  used  per  kg  of  oxygen  respired.  No 
unpleasant  odors  were  emitted  from  the  aeration 
tank.  It  was  calculated  that  the  aeration  tank 
should  be  able  to  treat  up  to  3300  kg  BOD/d  with 
the  same  efficiency  (F/M  =  0.1  kg  BOD/kg 
MLSS/d  as  designed).  It  will  then  be  necessary  to 
install  the  fifth  aerator  and  to  dose  some  phospho- 
rus. In  order  to  always  achieve  good  conditions  for 
nitrification  (N/M  in  the  aerobic  part  of  the  tank 
will  be  about  50  g  TKNAg  MLSS/s),  it  might  be 
necessary  to  neutralize  with  lime  because  the  buf- 
fering capacity  (1500  mg/L  as  CaC03)  theoretical- 
ly today  is  already  too  low.  (See  also  W88-02132) 
(Lantz-PTT) 
W88-02140 


EFFECTS  OF  SALINITY  ON  A  RENDERING- 
MEAT  PACKING  HIDE  CURING 
WASTEWATER  ACTIVATED  SLUDGE  PROC- 
ESS, 

Moyer  Packing  Co.,  Souderton,  PA. 
G.  Witmayer,  D.  Froula,  and  G.  Shell. 
IN:  Proceedings  of  the  40th  Industrial  Waste  Con- 
ference, Purdue  University,  West  Lafayette,  Indi- 
ana, May  14-15,  1985.  Butterworths,  Boston,  MA. 
1985.  p  79-86,  4  fig,  4  tab,  7  ref. 

Descriptors:  'Salinity,  'Animal  wastes, 
'Wastewater  treatment,  'Activated  sludge,  Indus- 
trial wastes,  Moyer  Packing  Company,  Chlorina- 
tion,  Dechlorination,  Biomass. 

Moyer  Packing  Company  (MOPAC)  is  a  major 
beef  processor  and  Tenderer  located  near  Souder- 
ton, Pennsylvania.  Treatment  of  the  wastewater 
generated  by  MOPAC's  operations  includes  dis- 
solved air  flotation  followed  by  a  two-stage  acti- 
vated sludge  process.  The  wastewater  is  filtered 
and  undergoes  chlorination  and  dechlorination 
prior  to  discharge  in  a  small  trout  stream.  In- 
creased salted  hide  production  at  a  high  curing 
operation  caused  decreased  treatment  efficiency  in 
an  activated  sludge  process.  Investigating  sampling 
indicated  that  the  biomass  was  extremely  sensitive 
to  sodium  ion  concentrations  in  excess  of  1500  mg/ 
L.  Plant  operations  limited  the  amount  of  salt 
entering  the  plant  and  maintained  a  sodium  ion 
concentration  of  1000  to  1500  mg/L.  Plant  effluent 
quality  after  these  modifications  improved  signifi- 
cantly. Because  of  discharge  limitations  on  salinity 
quality  and  the  negative  effects  of  salinity  on  the 
activated  sludge  process,  excess  salt  wastewater  is 
evaporated.  A  bench  scale  treatability  study  indi- 
cated that  an  activated  sludge  biomass  would  fail 
to  settle  at  sodium  ion  concentrations  exceeding 
30,000  mg/L  as  Na.  The  settleability  observed  at 
sodium  ion  concentrations  below  7000  mg/L  as  Na 
compared  favorably  with  a  reference  low  salinity 
activated  sludge  unit.  (See  also  W88-02132) 
(Lantz-PTT) 
W88-02141 


PILOT  PLANT  STUDY  OF  AN  ANAEROBIC 
FILTER  FOR  TREATING  WASTES  FROM  A 
COMPLEX  SLAUGHTERHOUSE, 

Nebraska  Univ. -Lincoln.  Dept.  of  Civil  Engineer- 
ing. 

D.  R.  Andersen,  and  L.  A.  Schmid. 
IN:  Proceedings  of  the  40th  Industrial  Waste  Con- 
ference, Purdue  University,  West  Lafayette,  Indi- 
ana, May  14-15,  1985.  Butterworths,  Boston,  MA. 
1985.  p  87-97,  8  fig,  3  tab,  1  ref. 

Descriptors:  'Pilot  plants,  'Anaerobic  treatment, 
•Wastewater  treatment,  'Animal  wastes,  Slaugh- 
terhouses, Wastewater  lagoons,  Odors,  Filtration, 
Suspended  solids,  Methane,  Industrial  wastes. 

Decentralization  of  the  meat  packing  industry  and 
the  resultant  location  of  many  facilities  in  rural 
areas  near  the  source  of  supply  has  necessitated 
that  many  plants  provide  their  own  waste  treat- 
ment facilities.  Following  pretreatment  to  recover 
saleable  by-products,  a  common  treatment  system 
consists  of  anaerobic-aerobic  biological  systems 
operated  in  a  series.  Traditionally  anaerobic  la- 
goons have  been  popular  and  continue  to  consti- 
tute an  economical,  simple  method  of  reducing  the 
waste  strength  prior  to  aerobic  treatment  process- 
es. However,  odor  problems  have  been  encoun- 


tered at  some  facilities  and  increased  energy  costs 
have  stimulated  interest  in  recovery  and  use  of  the 
methane  gas  produced  in  the  anaerobic  process.  As 
a  result,  some  anaerobic  lagoons  have  been  cov- 
ered. Additional  modifications  have  been  consid- 
ered to  increase  the  organic  loading  capacity  of  the 
anaerobic  system  and  to  provide  greater  stability  to 
the  process.  These  modifications  serve  to  increase 
the  concentration  of  microorganisms  within  the 
system  by  enhanced  retention  and/or  return  of 
microbial  solids  from  the  effluent  and  reduce  short 
circuiting.  In  this  study,  a  pilot-plant  scale,  upflow 
anaerobic  filter  was  evaluated  for  treatment  of 
wastewaters  from  a  complex  slaughterhouse.  The 
pilot  plant,  upflow  anaerobic  filter  provided  signif- 
icant reduction  in  the  strength  of  wastes  from  a 
complex,  beef  slaughtering-breaking  facility.  Unit 
operation  was  similar  to  normal  plant  operation 
with  varying  waste  strength,  shut-downs  for  week- 
ends, holidays,  etc.  and  a  degree  of  pretreatment 
(solids  and  grease  removal).  The  major  reduction 
in  waste  strength  occurred  in  the  lower  region  of 
the  filter  which  contained  a  high  concentration  of 
suspended  anaerobic  solids.  Biological  solids  build- 
up on  the  filter  media  provided  some  treatment, 
but  the  major  advantages  of  the  media  are  believed 
to  be  reduction  of  short  circuiting  and  the  associat- 
ed buildup  and  retention  of  solids  in  the  lower 
portion  of  the  filter.  The  relatively  high  loading 
possible  on  anaerobic  filter  and  the  possible  use  of 
methane  gas  produced  offer  advantages  for  the  use 
of  an  anaerobic  filter  for  certain  industrial  wastes. 
(See  also  W88-02132)  (Lantz-PTT) 
W88-02142 


WASTES  FROM  PROCESSING  OF  PHOS- 
PHATE INDUSTRY, 

Yarmouk  Univ.,  Irbid  (Jordan).  Dept.  of  Civil  En- 
gineering. 

A.  B.  M.  Shahalam,  A.  R.  Mansour,  and  M.  Okur. 
IN:  Proceedings  of  the  40th  Industrial  Waste  Con- 
ference, Purdue  University,  West  Lafayette,  Indi- 
ana, May  14-15,  1985.  Butterworths,  Boston,  MA. 
1985.  p  99-1 10,  3  fig,  1 1  tab,  18  ref. 

Descriptors:  'Industrial  wastes,  'Phosphates, 
'Water  pollution  sources,  'Wastewater  treatment, 
'Rusaifa,  'Jordan,  Mining  wastes,  Rocks,  Carbon- 
ate rocks,  Siliceous  rocks,  Chemical  analysis. 

Environmental  pollution  from  phosphate  industries 
especially  from  the  industries  producing  phosphate 
from  natural  rocks  remains  highly  variable  depend- 
ing on  the  location  and  process.  A  literature  search 
indicated  wide  variations  in  the  contents  of  various 
chemicals  associated  with  the  natural  phosphate 
rocks.  A  plant  operating  in  Florida  may  produce 
completely  different  types  and  quantities  of  wastes 
than  a  plant  operating  in  Jordan.  In  the  Middle 
East,  Jordan  stands  third  following  Morocco  and 
Algeria  with  respect  to  the  production  of  phos- 
phates from  phosphate  rocks.  Due  to  the  presence 
of  abundant  phosphate  rocks  in  the  country,  the 
phosphate  industry  in  Jordan  is  bound  to  grow 
with  time.  Such  industries  are  prone  to  create 
environmental  problems  if  enough  care  is  not  taken 
from  the  beginning.  Several  phosphate  processing 
industries  are  presently  operating  in  Jordan:  among 
them  Rusaifa,  El-Hasa,  Es-Salt,  Nabi  Musa  (West 
Bank)  and  Qatran  are  well  known.  The  mineralogi- 
cal  and  chemical  analyses  of  low  grade  hard  phos- 
phate of  the  different  beds  of  phosphate  rocks  in 
the  Rusaifa  area  indicated  that  the  phosphates  are 
of  three  main  types:  carbonate  type,  siliceous  type, 
and  silicate-carbonate  type.  Phosphates  in  the  area 
exist  in  four  distinct  layers.  Layers  I  and  II  appear 
to  be  economical  for  mining  operation  at  the 
present  time.  The  thickness  of  the  first  and  second 
beds  are  about  3  and  3.5  m,  respectively.  Before 
the  installation  of  the  processing  plant,  several 
studies  and  tests  were  performed  to  quantify  and 
chemically  classify  the  phosphate  ores  in  the  area. 
In  these  tests,  the  size  fraction  was  determined 
from  rocks  crushed  through  normal  crushers  used 
in  the  phosphate  processing  plant.  This  paper  con- 
tains the  results  of  this  study,  directed  to  assess  the 
natural  phosphate  rocks  and  pollution  associated 
with  the  phosphate  processing  operation  at  Rusaifa 
in  Jordan.  (See  also  W88-02132)  (Lantz-PTT) 
W88-02143 
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EVALUATION  OF  AN  ACIDIC  WASTE  SITE 
CLEANUP  EFFORT, 

Virginia  Polytechnic  Inst,  and  State  Univ.,  Blacks- 
burg.  Dept.  of  Civil  Engineering. 
J.  T.  Novak,  W.  R.  Knocke,  M.  S.  Morris,  G.  L. 
Goodman,  and  T.  Jett. 

IN:  Proceedings  of  the  40th  Industrial  Waste  Con- 
ference, Purdue  University,  West  Lafayette,  Indi- 
ana, May  14-15,  1985.  Butterworths,  Boston,  MA. 
1985.  p  111-120,  16  fig,  1  tab. 

Descriptors:  'Wastewater  treatment,  'Cleanup  op- 
erations, 'Acids,  'Water  pollution  effects,  'Piney 
River,  'Virginia,  Performance  evaluation,  Envi- 
ronmental effects,  Fishkill,  Acidic  water,  Ferrous 
sulfate,  Copperas,  Waste  disposal,  Disposal  sites. 

Waste  ferrous  sulfate  (copperas)  generated  as  a  by- 
product of  titanium  oxide  production  has  caused 
major  water  quality  problems  in  several  U.S.  loca- 
tions. This  material,  when  contacted  with  water, 
produces  an  acidic  stream  that  can  have  devastat- 
ing environmental  effects.  In  Piney  River,  Virgin- 
ia, a  presently  non-operational  titanium  processing 
plant  has  created  water  quality  problems  as  a  result 
of  acidity  entering  the  Piney  River.  Recent  specific 
incidences  involving  large-scale  fish  kills  were  re- 
ported in  1977  and  1979.  In  1980,  a  reclamation 
effort  was  undertaken  to  eliminate  fish  kills  in  the 
Piney  River.  The  major  copperas  storage  pile  was 
moved  to  a  burial  pit  on  the  site,  and  the  storage 
pile  area  was  restored  by  adding  lime-amended 
sewage  sludge  and  seeding.  Several  waste  storage 
lagoons  were  also  drained,  and  the  acidic  deposits 
contained  in  these  were  also  buried  in  the  pit.  In 
1981,  another  major  fishkill  occurred  in  the  Piney 
River.  In  response  to  this  fishkill,  the  Virginia 
Attorney  General's  Office  filed  suit  against  past 
and  present  owners  of  the  site.  The  site  also 
became  eligible  for  reclamation  under  the  EPA's 
Superfund  program.  In  the  summer  of  1983,  a  team 
of  investigators  from  Virginia  Polytechnic  Institute 
and  State  University  began  an  assessment  of  the 
site.  This  paper  outlines  the  results  of  this  study 
and  discusses  the  implications  of  the  findings.  (See 
also  W88-02132)  (Lantz-PTT) 
W88-02144 


PROCESS  AND  ENVIRONMENTAL  CONSID- 
ERATIONS INVOLVED  IN  THE  SELECTION 
OF  HYDRAULIC  AND  LUBRICATION  FLUIDS 
FOR  A  MODERN  HOT  STRIP  MILL, 

Stelco,  Inc.,  Hamilton  (Ontario).  Water  Technolo- 
gy Group. 

C.  A.  Perl,  T.  A.  Hewitt,  D.  L.  Vice,  and  H.  K. 
Miyamoto. 

IN:  Proceedings  of  the  40th  Industrial  Waste  Con- 
ference, Purdue  University,  West  Lafayette,  Indi- 
ana, May  14-15,  1985.  Butterworths,  Boston,  MA. 
1985.  p  121-132,  10  fig,  4  tab,  1  ref. 

Descriptors:  'Wastewater  treatment,  'Lubricants, 
'Oil,  'Industrial  wastes,  'Lake  Erie  Works,  Proc- 
ess control,  Recirculated  water,  Model  studies, 
Mathematical  models,  Water  quality. 

Lake  Erie  Works  is  situated  on  1660  hectares  at 
Nanticoke,  Ontario,  on  the  north  shore  of  Lake 
Erie  approximately  70  km  south-west  of  Hamilton. 
It  is  an  integrated  steelmaking  facility  with  Dock 
and  Raw  material  handling  systems,  a  Coke  Oven 
Battery,  a  Blast  Furnace,  two  Basic  Oxygen  Fur- 
naces, a  Slab  Caster  (BOSC)  and  a  2050  mm  Hot 
Strip  Mill.  The  rated  plant  capacity  if  1.4  million 
tons/yr.  Industrial  water  is  supplied  by  the  Ontario 
Ministry  of  the  ENvironment  (MOE)  from  Lake 
Erie.  Water  leaving  the  works  is  treated  at  the 
Blowdown  Treatment  Plant  (BDTP)  and  dis- 
charged to  a  holding  pond  (Pond  4)  which  over- 
flows to  Lake  Erie.  The  Lake  Erie  Works  water 
systems  were  designed  to  minimize  treatment  costs 
and  environmental  impacts.  For  these  reasons  the 
following  principles  were  adopted  in  the  design 
process:  (1)  recirculate  process  water;  (2)  provide 
local  treatment  when  required;  (3)  use  existing 
centralized  blowdown  treatment  plant;  and  (4)  use 
up-to-date  technology.  As  part  of  the  Hot  Strip 
Mill  design  exercise,  it  was  necessary  to  establish 
whether  the  treatment  facilities  could  deal  with 
losses  of  lubricating  oils  and  hydraulic  fluids.  Mod- 
eling the  loss  of  hydraulic  and  lubrication  fluid 
spills   to   the   mill   process   water  system   proved 


helpful  in  identifying  the  potential  'worst  case' 
scenarios  which  focus  on  the  need  for  design 
changes  and  the  development  of  emergency  oper- 
ating strategies  to  deal  with  them.  Normal  losses  of 
working  fluids  to  the  mill  process  water  system 
can  significantly  affect  water  quality.  However, 
the  continuous  losses  due  to  normally  expected 
leakage  do  not  present  a  process  or  environmental 
problem.  Accidental  spills  of  oils  and  high  water 
based  fluids  do  not  present  a  process  or  an  environ- 
mental problem.  Accidental  losses  of  glycols  in 
combination  with  continuous  glycol  leaks  can 
result  in  problems  that  will  require  direct  operator 
invervention,  i.e.,  isolate  the  problem  quickly  and 
if  necessary  shutdown  operations.  (See  also  W88- 
02132)  (Lantz-PTT) 
W88-02145 


ANALYSIS  AND  TREATMENT  OF  REACTIVE 
WASTE:  A  CASE  STUDY  IN  THE  DUCTILE 
IRON  FOUNDRY  INDUSTRY, 

Residuals  Management  Technology,  Inc.,  Madi- 
son, WI. 

T.  R.  Stolzenburg,  L.  D.  Tickanen,  B.  E.  Dudzik, 
J.  E.  Vondracek,  and  T.  F.  de  Pierquet. 
IN:  Proceedings  of  the  40th  Industrial  Waste  Con- 
ference, Purdue  University,  West  Lafayette,  Indi- 
ana, May  14-15,  1985.  Butterworths,  Boston,  MA. 
1985.  p  133-140,  5  fig,  5  tab,  3  ref. 

Descriptors:  'Wastewater  treatment,  'Iron,  'In- 
dustrial wastes,  'Iron  foundry  industry,  'Chemical 
analysis,  Desulfurization,  Slag,  Gas  chromatogra- 
phy, Mass  spectrometry,  Alkalinity. 

Laboratory  testing  of  calcium  carbide  desulfuriza- 
tion slag  has  revealed  the  need  to  develop  a  stand- 
ard reproducible  test  for  measuring  gas  generation 
potential  and  determining  when  the  slag  has  been 
adequately  treated.  Solid  to  liquid  ratio  can  greatly 
affect  measured  gas  volumes  due  to  the  solubility 
of  acetylene  gas  in  water.  One  experimental  ap- 
proach to  compensate  for  acetylene  solubility  is  to 
saturate  the  water  with  acetylene  before  reaction 
with  calcium  carbide  desulfurization  slag.  The  test 
apparatus  described  allows  slag  to  be  added  to 
water  without  loss  of  gas  to  the  atmosphere.  The 
side  arm  forms  a  gas-tight  joint  with  the  flask.  For 
conducting  gas  generation  tests  on  treated  slag,  the 
side  arm  design  is  unnecessary  because  little  gas 
generation  potential  remains.  Instead,  water  can  be 
added  to  slag  from  a  buret  mounted  in  the  stopper 
of  the  Erlenmeyer  flask.  This  design  is  more  con- 
venient than  the  side  arm  design  because  the  treat- 
ed slag  is  moist  and  tends  to  stick  inside  the  side 
arm.  Smaller  amounts  of  gas  are  generated  from 
larger  particles  of  slag.  It  is  not  known  whether 
this  effect  is  due  to  differences  in  exposed  surface 
area  per  gram  of  slag  or  because  of  chemical 
compositional  differences  in  various  size  fractions. 
In  either  case  the  heterogeneous  nature  of  the  slag 
dictates  the  use  of  relatively  large  sample  sizes  ( > 
25  g)  to  ensure  reproducible  results  from  sample  to 
sample.  Other  gases  of  concern  that  are  generated 
during  treatment  have  been  identified  by  GC-MS. 
(For  the  first  time,  divinyl  sulfide  has  been  report- 
ed as  a  treatment  byproduct).  These  gases  are 
present  at  trace  concentrations,  but  potential  ef- 
fects on  health  and  safety  need  to  be  assessed.  The 
treatment  water  dissolves  some  of  the  sulfide 
present  in  the  slag.  Because  of  the  alkaline  nature 
of  this  water,  sulfide  remains  in  solution.  However, 
if  the  treatment  water  is  neutralized  in  a  settling 
pond  or  wastewater  treatment  plant  before  ade- 
quate dilution  has  occurred,  hydrogen  sulfide  may 
be  generated.  (See  also  W88-02132)  (Lantz-PTT) 
W88-02146 


IMPROVED  ALKALIMETRIC  MONITORING 
FOR  ANAEROBIC  DIGESTION  OF  POULTRY 
MANURE, 

Wisconsin  Univ.-Madison.  Dept.  of  Civil  and  En- 
vironmental Engineering. 
L.  E.  Ripley,  W.  C.  Boyle,  and  J.  C.  Converse. 
IN:  Proceedings  of  the  40th  Industrial  Waste  Con- 
ference, Purdue  University,  West  Lafayette,  Indi- 
ana, May  14-15,  1985.  Butterworths,  Boston,  MA. 
1985.  p  141-149,  13  fig,  7  ref. 

Descriptors:  'Monitoring,  'Animal  wastes, 
•Wastewater  treatment,  'Poultry,  'Water  quality, 


Anaerobic  digestion,  Hydrogen  ion  concentration, 
Alkalinity,  Chemical  analysis 

The  U.S.  currently  has  approximately  280  million 
egg-laying  hens  in  production,  satisfying  a  substan- 
tial portion  of  the  nation's  protein  demand.  Each 
laying  hen  produces  0.25-0.33  pound  of  manure 
(feces,  urine,  broken  eggs,  feed,  feathers  and  grit) 
per  day  -  leading  to  a  60+  ton/day  disposal  prob- 
lem for  an  average-sized  farm  with  500,000  birds. 
Anaerobic  digestion  of  the  manure  prior  to  spread- 
ing on  surrounding  land  could  recover  much  of  the 
energy  which  the  birds  do  not  utilize.  In  contrast 
to  anaerobic  digestion  of  swine,  dairy,  or  cattle 
manure,  anaerobic  digestion  of  poultry  manure  has 
received  limited  attention.  An  organically  over- 
loaded anaerobic  digester  exhibits  a  number  of 
symptoms  which  traditionally  have  been  used  to 
indicate  a  process  upset.  An  increase  in  the  carbon 
dioxide  fraction  of  the  digester  offgas  and/or  a 
decrease  in  the  digester  pH  result  from  destruction 
of  bicarbonate  buffering  and  volatile  acids  buildup. 
Unfortunately,  neither  the  offgas  C02  fraction  nor 
the  digester  pH  changes  quickly  with  the  onset  of 
digester  stress.  The  two  parameters  most  frequent- 
ly used  to  monitor  digester  stability  are  alkalinity 
and  volatile  acids  concentration;  however,  both 
parameters  have  drawbacks  beginning  with  their 
methods  of  analysis.  Titration  of  the  centrifuged 
sample  to  an  endpoint  of  pH  5.75  (PA)  then  to  pH 
4.3  (I A)  makes  it  possible  to  distinguish  the  relative 
buffering  contributions  of  bicarbonate  and  volatile 
acids  in  a  poultry  manure  digester.  Additionally, 
the  intermediate  alkalinity  (IA)  provides  a  semi- 
quantitative estimate  of  total  volatile  acids  concen- 
tration. The  dimensionless  IA/PA  (partial  alkalini- 
ty) ratio  is  a  simple,  inexpensive,  yet  sensitive 
digestion  monitoring  tool  which  climbs  rapidly 
with  a  process  upset,  and  then  declines  with  recov- 
ery. The  IA/PA  ratio  is  analogous  to  the  VA/Alk 
ratio,  with  the  advantages  of  not  requiring  meas- 
urement of  VA  concentrations  and  also  not  requir- 
ing precise  analytical  technique.  The  IA/PA  ratio 
is  also  useful  for  comparison  of  steady-state  operat- 
ing configurations  with  successful  poultry  manure 
configurations  having  IA/PA  values  below  0.3. 
While  the  numerical  values  of  this  study  may  not 
be  directly  applicable  to  digestion  of  other  types  of 
waste,  the  double-endpoint  titration  and  the  IA/ 
PA  ratio  should  certainly  give  similar  results.  (See 
also  W88-02132)  (Lantz-PTT) 
W88-02147 


EFFICIENCY  OF  ELECTROCHEMICAL  OXI- 
DATION OF  SULFITE  AND  OXYGENATION 
OF  WATER, 

Illinois  Univ.  at  Urbana-Champaign.  Dept.  of 
Food  Science. 

M.  P.  Steinberg,  T.  J.  Brumm,  and  D.  L.  Day. 
IN:  Proceedings  of  the  40th  Industrial  Waste  Con- 
ference, Purdue  University,  West  Lafayette,  Indi- 
ana, May  14-15,  1985.  Butterworths,  Boston,  MA. 
1985.  p  151-157,  7  fig,  12  ref.  USDA  Project  No.  1- 
6-55546  and  Grant  No.  59-2171-0-2-088-0. 

Descriptors:  'Electrochemistry,  'Oxidation  proc- 
ess, 'Wastewater  treatment,  'Sulfites,  Animal 
wastes,  Chemical  reactions,  Dissolved  oxygen, 
Electrolysis,  Aeration. 

Aerobic  treatment  of  livestock  wastes  can  result  in 
pollution  control  for  both  odors  and  pathogens. 
Aerobic  microbial  conversion  can  give  a  90%  de- 
crease in  biochemical  oxygen  demand  and  a  65% 
reduction  in  total  solids.  Also,  production  of 
single-cell  protein,  i.e.,  microbial  solids,  has  been 
shown  to  be  valuable  as  an  amino-acid  supplement 
to  livestock  rations.  The  major  disadvantage  of 
aerobic  treatment  is  the  high  energy  and  mainte- 
nance costs  of  mechanical  aerators.  An  alternative 
to  mechanical  aeration  is  electrolysis  of  water  to 
produce  oxygen  and  hydrogen.  The  commercial 
process  is  well  known;  however,  this  uses  a  con- 
centrated KOH  solution  and  the  electrodes  are 
separated  by  a  diaphragm.  In  case  of  livestock 
wastes  the  in  situ  electrolysis  of  liquid  manure  by 
low-voltage  DC  electricity  without  a  diaphragm  is 
studied.  Oxygen  is  used  by  the  microbial  popula- 
tion for  aerobic  respiration,  while  the  hydrogen, 
being  relatively  insoluble  in  water,  is  released  and 
collected  as  a  valuable  by-product.  Effluent  can  be 
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used  as  livestock  feed.  Reported  here  is  the  testing 
oxygenation  efficiencies  of  the  electrochemical  cell 
using  a  sulfite  solution  to  deoxygenate  water  so 
that  it  could  be  reoxygenated  using  the  electro- 
chemical cell.  The  study  concluded  that  in  situ 
electrolysis  of  water  is  capable  of  satisfying  micro- 
bial oxygen  demand  as  shown  by  sulfite  tests. 
Dissolved  oxygen  levels  above  that  possible  with 
air  sparging  and  comparable  to  sparging  with  pure 
oxygen  can  be  attained.  Higher  voltages  gave 
higher  oxygenation  rates  but  lower  efficiencies  in 
the  sulfite  tests.  Higher  temperatures  resulted  in 
higher  oxygenation  rates  and  higher  efficiencies. 
Using  the  standard  sulfite-in-water  test,  electrolysis 
was  less  efficient  than  mechanical  aerators,  0.25  vs. 
0.91  kg  02AWh.  Electrolysis  would  compare 
more  favorably  in  a  biological  process  where  high 
total  solids  and  temperature  reduce  oxygen  solubil- 
ity so  mechanical  aeration  is  less  efficient.  Giving 
credit  to  the  energy  content  of  the  evolved  hydro- 
gen, however,  considerably  improves  the  compari- 
son of  electrolysis  to  mechanical  aeration  on  an 
electrical  consumption  basis.  (See  also  W88-02132) 
(Lantz-PTT) 
W88-02148 


BIOLOGICAL  TREATMENT  OF  PHENOLIC 
PAINT-STRIPPING  WASTEWATER, 

Gillette,  WY. 
J.  H.  Jeter. 

IN:  Proceedings  of  the  40th  Industrial  Waste  Con- 
ference, Purdue  University,  West  Lafayette,  Indi- 
ana, May  14-15,  1985.  Butterworths,  Boston,  MA. 
1985.  p  159-163,  3  tab,  4  ref. 

Descriptors:  'Wastewater  treatment,  *Phenols, 
•Paints,  *  Biological  treatment,  Industrial 
wastewater,  Chromium,  Zinc,  Strontium,  Organic 
compounds,  Biomass. 

Paint-stripping  operations  for  control  of  corrosion 
on  aircraft  are  performed  at  practically  all  Air 
Force  bases.  There  are  primarily  two  operations 
used  for  stripping  the  aircraft,  spray  operations  and 
dip    tank    operations.    Aircraft    parts    are    either 
sprayed   with  the  paint  stripper,  or  dipped  into 
large  tanks  containing  stripper.  The  parts  are  then 
rinsed  with  large  quantities  of  water.  Both  of  these 
operations  generate  large  quantities  of  wastewater 
with  high  concentrations  of  organic  pollutants.  Be- 
tween 20,000  and  200,000  gallons  of  stripper  laden 
wastewater     are     generated     for     each     aircraft 
stripped.  The  coatings  used  on  aircraft  are  required 
to  be  very  resistant  to  abrasion,  and  are  therefore 
very  hard  to  remove.  They  usually  consist  of  the 
epoxy  primers  with  polyurethane  topcoats.  These 
coatings  are  very  resistant  to  chemical  strippers 
and  require  the  most  aggressive  strippers.  Strippers 
with  20%  phenol  as  the  active  ingredient  are  the 
most  effective  on  these  epoxy-polyurethane  coat- 
ings. An  additive  of  considerable  environmental 
concern  in  the  stripper  solution  is  hexavalent  chro- 
mium. The  resultant  wastewater,  high  in  phenol 
and  chromium  due  to  the  chemical   stripper,  is 
further  contaminated  by  the  chromate  constituents 
in  the  paints,  i.e.,  zinc  chromate  and  strontium 
chromate.  The  Air  Force  has  centralized  the  large 
paint-stripping  and  other  industrial  operations  into 
Air  Logistics  Centers  (ALC).  The  paint-stripping 
operations  are  performed  intermittently.  The  treat- 
ment of  the  wastewaters  generated  on  these  ALC's 
is  a  problem   due   to  a   number   of  factors:   the 
variability  of  the  flow  rates  from  the  stripping 
facilities,  the  variation  in  the  concentrations  of  the 
toxic  organic  components,  and  the  toxic  or  inhibi- 
tory action  of  the  phenolic  compounds.  The  bio- 
logical    treatment    system    developed    in    these 
projects  can  handle  phenol  concentrations  of  up  to 
approximately  1500  mg/L  and  maintain  batch  re- 
moval rates,  3  g/h/cu  ft.  Hexavalent  chromium  at 
20  mg/L  does  not  affect  the  removal  rates  of  this 
biological  system  as  it  does  for  commercially  avail- 
able  biological    phenol    treatment    systems.    This 
system  has  demonstrated  its  stability  under  shock 
loading  conditions  of  3500  mg/L  phenol  and  under 
starvation  of  several  weeks  duration.  The  system 
works  equally  well  treating  wastewaters  generated 
from  the  spraying  and  dipping  operations  in  both 
mild  and  cold  climates.  The  continuous  flow  oper- 
ations suggest  that  with  no  supplied  aeration  the 
reactors  remove  about  1000  mg/L  phenol  in  one 
pass  through  the  biomass.  (See  also  W88-02132) 
(Lantz-PTT) 
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FULL-SCALE  DEMONSTRATION  OF  TEX- 
TILE DYE  WASTEWATER  REUSE, 

Sverdrup  and  Parcel  and  Associates,  Inc.,  St. 
Louis,  MO. 

J.  F.  Bergenthal,  J.  Eapen,  R.  V.  Hendriks,  A.  J. 
Tawa,  and  W.  C.  Tincher. 

IN:  Proceedings  of  the  40th  Industrial  Waste  Con- 
ference, Purdue  University,  West  Lafayette,  Indi- 
ana, May  14-15,  1985.  Butterworths,  Boston,  MA. 
1985.  p  165-171,  4  fig,  2  tab,  4  ref. 

Descriptors:  *Wastewater  renovation,  *Water 
reuse,  'Textile  mill,  *Dye  industry  wastes,  Indus- 
trial wastewater,  Dye  concentrations,  Cost  analy- 
sis, Environmental  protection. 

The  finishing  of  textile  products  in  the  United 
States  is  estimated  to  result  in  the  discharge  of  over 
3.8  times  10  to  the  Uth  power  liters  of  wastewater 
annually.  Discharges  from  textile  dyeing  oper- 
ations constitute  a  large  fraction  of  this  total.  In 
1980,  approximately  3.5  times  10  to  the  9th  power 
kg  of  textile  fibers  were  dyed  consuming  7.8  times 
10  to  the  7th  power  kg  of  dyestuffs  and  5.8  times 
10  to  the  8th  power  kg  of  auxiliary  chemicals. 
Most  of  the  auxiliary  chemicals  remain  in  the  dye 
liquor  and  are  subsequently  discharged  with  the 
spent  dyebath.  Although  most  of  the  dyestuffs  are 
taken  up  by  the  product  being  dyed,  typically  5% 
remain  in  the  dye  liquor  and  are  also  discharged. 
Textile  dyeing  wastewater  is  therefore  a  high 
volume  discharge  containing  large  amounts  of  in- 
organic and  organic  auxiliary  chemicals  and  is 
typically  highly  colored  from  the  residual  dyes- 
tuffs. A  recent  study  by  the  U.S.  Environmental 
Protection  Agency's  Air  and  Energy  Engineering 
Research  Laboratory  examined  technologies  by 
which  textile  processing  wastewaters  could  be  re- 
cycled or  reused,  thereby  reducing  the  amounts 
discharged.  One  of  these  technologies,  dyebath 
reconstitution  and  reuse,  was  investigated  in  detail 
and  was  found  to  be  an  environmentally  beneficial 
and  cost-effective  technology.  This  paper  presents 
some  of  the  results  of  that  investigation.  The  full- 
scale  demonstration  of  dyebath  reuse  showed  that 
up  to  10  dyeings  could  be  performed  with  recycled 
dye  liquor  without  affecting  product  quality.  All 
carpet  produced  was  first  quality  and  required  no 
additional  processing  above  carpet  dyed  conven- 
tionally. Dyebath  reuse  resulted  in  significant  oper- 
ating cost  savings.  The  savings  were  primarily  a 
result  of  lower  auxiliary  dyeing  chemical  usage. 
Smaller  savings  resulted  from  water  and  energy 
use  i  eductions.  Because  this  reuse  technology  has  a 
relatively  lew  capital  cost,  the  savings  result  in  a 
short  payback  period,  typically  less  than  2  years. 
To  assist  the  large  number  of  mills  that  could 
potentially  use  this  technology,  computer  software 
and  a  dyebath  reuse  operations  manual  were  devel- 
oped. Significant  environmental  benefits  of  dye- 
bath reuse  were  documented.  (See  also  W88- 
02132)  (Lantz-PTT) 
W88-02150 


EFFECT  OF  COD  LOADING  AS  GLUCOSE  ON 
CRITICAL  DESIGN  PARAMETERS  IN  LAND 
TREATMENT  SYSTEMS, 

Purdue  Univ.,  Lafayette,  IN.  Dept.  of  Agronomy. 
P.  N.  Coody,  L.  E.  Sommers,  and  D.  W.  Nelson. 
IN:  Proceedings  of  the  40th  Industrial  Waste  Con- 
ference, Purdue  University,  West  Lafayette,  Indi- 
ana, May  14-15,  1985.  Butterworths,  Boston,  MA. 
1985.  p  173-182,  3  fig,  6  tab,  22  ref. 

Descriptors:  *Chemical  oxygen  demand,  'Land 
disposal,  'Wastewater  treatment,  'Glucose, 
Oxygen,  Microbial  degradation,  Model  studies,  Or- 
ganic carbon,  Crops,  Productivity. 

The  ability  of  a  land  treatment  system  to  degrade 
organic  C  in  wastewater  depends  on  the  transfer  of 
oxygen  into  the  soil  zone  of  active  microbial 
growth.  Therefore,  maintenance  of  aerobic  condi- 
tions necessitates  that  the  oxygen  demand  in  a 
treatment  system  not  exceed  the  maximum  rate  of 
02  exchange  by  the  soil.  Evaluation  of  an  02 
diffusion  model  to  calculate  maximum  02  ex- 
change estimates  of  7.3  to  11.0  Mmol  02/ha/yr 
depending  on  soil  texture.   However,  these  esti- 


mates do  not  account  for  a  reduction  in  air-filled 
soil  pores  caused  by  a  heavy  hydraulic  input  and 
the  accumulation  of  microbial  by-products  as  is 
often  encountered  in  land  treatment  systems.  As  a 
result,  02  transfer  into  soils  used  for  land  treatment 
is  likely  to  be  somewhat  lower  than  predicted  by 
the  diffusion  model,  and  it  will  likely  be  a  function 
of  both  application  frequency  and  amount  of  waste 
added.  In  many  cases,  researchers  have  attributed 
an  observed  reduction  in  plant  growth  to  the  de- 
pletion of  oxygen  in  the  root  zone  after  adding 
oxygen  demanding  organics  to  soils.  However, 
studies  to  quantify  the  effects  of  heavy  COD  load- 
ing on  covercrop  yields  or  soil  physical  properties 
are  not  readily  available  in  the  literature.  The 
objective  of  this  laboratory  study  was  to  quantify 
the  effects  of  labile  organic  carbon  (i.e.,  glucose) 
on  physical  properties  and  crop  productivity  of  a 
simulated  land  treatment  system.  A  glucose-rich 
synthetic  wastewater  was  used  to  simulate 
wastewater  produced  in  the  corn  processing  indus- 
try and  was  applied  to  both  cropped  and  non- 
cropped  soil  columns.  (See  also  W88-02132) 
(Lantz-PTT) 
W88-02151 


GROUNDWATER  IMPACTS  FROM 

WASTEWATER   LAND   DISPOSAL   SYSTEMS 

IN  WISCONSIN, 

Wisconsin  Dept.  of  Natural  Resources,  Madison. 

For  primary  bibliographic  entry  see  Field  5C. 
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WASTEWATER  TREATMENT  BY  SPRAY  IR- 
RIGATION, QUALITY  OF  EFFLUENT  AND 
IMPACTS  ON  SOILS  AND  GROUNDWATER, 

Donohue  and  Associates,  Inc.,  Sheboygan,  WI. 
L.  C.  Trick,  M.  L.  Crosser,  and  R.  A.  Geiser. 
IN:  Proceedings  of  the  40th  Industrial  Waste  Con- 
ference, Purdue  University,  West  Lafayette,  Indi- 
ana, May  14-15,  1985.  Butterworths,  Boston,  MA. 
1985.  p  191-201,  6  fig,  4  tab,  11  ref. 

Descriptors:  'Wastewater  treatment,  *Water  qual- 
ity, *Water  pollution  effects,  'Groundwater  qual- 
ity, *Spray  irrigation,  'Wisconsin,  Water  reuse, 
Wastewater  irrigation,  Wastewater  renovation, 
Food  processing  industry,  Soil  contamination,  Bio- 
logical oxygen  demand,  Pollution  load,  Hydrogen 
ion  concentration,  Sodium,  Chemical  analysis. 

Krier  Foods,  Inc.,  is  a  food  processor  located  at 
Belgium,  Wisconsin,  in  northern  Ozaukee  County. 
They  own  and  operate  an  anaerobic/aerobic 
lagoon  system  to  treat  0.5  MGD  of  process 
wastewater  generated  at  that  facility  and  are  per- 
mitted to  discharge  to  the  Belgium  Drainage 
Ditch.  Prior  to  July  1,  1984,  the  discharge  limita- 
tions to  the  Belgium  Drainage  Ditch  were  based 
on  guidelines  for  the  food  processing  industry  and 
were  68,200  lbs/yr  total  suspended  solids  (TSS) 
and  36,220  lbs/yr  BOD.  BOD  was  further  limited 
to  a  maximum  100  mg/L.  The  present  effluent 
limits  are  20  mg/L  for  both  BOD  and  TSS  and  are 
water  quality  based.  Krier  also  is  permitted  to 
discharge  pretreated  wastewater  by  spray  irriga- 
tion on  40  acres  of  land.  The  permitted  irrigation 
rate  is  210,000  gallons/day.  The  existing  lagoon 
system  produces  effluent  ranging  from  20-100  mg/ 
L  BOD  and  from  20-200  mg/L  suspended  solids. 
Five  alternatives  were  identified  to  allow  Krier 
Foods  to  comply  with  the  new  permit  limitations: 
(1)  Lagoon  modifications  followed  by  advanced 
solids  removal;  (2)  Mechanical  plant  followed  by 
advanced  solids  removal;  (3)  Artificial  marsh;  (4) 
Absorption  cells;  and  (5)  Expanded  spray  irriga- 
tion. This  study  found  that:  (1)  Spray  irrigation 
with  underdrain  collection  is  a  viable  means  of 
upgrading  Krier's  existing  wastewater  treatment 
system  to  meet  advanced  limits.  An  average  hy- 
draulic loading  rate  of  7,610  gallons/acre/day  is 
achievable;  (2)  A  tile  spacing  of  30  ft  is  the  most 
satisfactory  for  the  types  of  soils  found  on  the 
Krier  property.  The  placement  of  tiles  must  be 
fairly  shallow  to  avoid  intercepting  the  groundwat- 
er table  and  causing  excessive  dilution  of  treated 
effluent;  (3)  Loading  rates  must  be  decreased  fol- 
lowing the  onset  of  cold  weather  to  compensate 
for  lower  BOD  removal  kinetics  in  the  soil  and 
provide    satisfactory    tile    effluent    quality;     (4) 
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Sodium  in  the  irrigated  water  could  cause  a  build- 
up of  exchangeable  sodium  in  the  soil;  and  (5) 
Groundwater  chemistry  impacts  are  minimal;  how- 
ever, these  impacts  must  be  critically  examined 
with  respect  to  pending  groundwater  regulations 
in  Wisconsin.  (See  also  W88-02132)  (Lantz-PTT) 
W88-02153 


SOME  EXPERIENCE  IN  SOFTENING  THE 
OILFIELD  WATERS  BY  ION  EXCHANGE  FOR 
STEAMFLOOD  OPERATION, 

Koomey,  Inc.,  Brookshire,  TX.  Engineering  Dept. 
J.  C.  T.  Chen. 

IN:  Proceedings  of  the  40th  Industrial  Waste  Con- 
ference, Purdue  University,  West  Lafayette,  Indi- 
ana, May  14-15,  1985.  Butterworths,  Boston,  MA. 
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Descriptors:  *  Water  softening,  'Wastewater  treat- 
ment, 'Wastewater  renovation,  *Ion  exchange, 
•Water  reuse,  *Steamflood  operation,  Salinity, 
Hardness,  Oil  fields,  Lime,  Zeolite,  Dissolved 
solids. 

Selection  of  viable  ion  exchange  processes  for  use 
in  softening  water  for  oilfield  steam  generation  is 
governed  mainly  by  the  total  dissolved  solids 
(TDS)  of  the  water.  These  viable  processes  in- 
clude: (1)  single-stage  zeolite;  (2)  two-stage  zeolite; 
(3)  single-stage  zeolite  followed  by  carboxylic  pol- 
isher; and  (4)  lime  soda  softening  followed  by 
carboxylic  polisher.  Single-stage  zeolite  softening 
with  downflow  regeneration  has  been  reported  to 
be  successful  when  the  TDS  of  water  is  below 
1,000  mg/L;  two-stage  zeolite  has  been  operated 
satisfactorily  where  TDS  of  the  water  is  below 
3,000.  For  TDS  higher  than  3,000  mg/L,  single- 
stage  zeolite  followed  by  carboxylic  polisher  and 
hot  lime  softening  followed  by  carboxylic  polisher 
has  also  been  successfully  employed.  The  estimat- 
ed hardness  leakage  from  zeolite  softening  was 
based  on  the  TDS  of  the  water  nd  salt  dosage  used 
for  regeneration.  Little  information  is  available  re- 
garding hardness  leakage  attributable  to  the  impu- 
rity of  salt  used  for  regeneration.  Salt  impurity 
becomes  more  critical  when  countercurrent  regen- 
eration of  two-stage  zeolite  softening  is  utilized. 
Any  hardness  ions  retained  in  the  bottom  of  the 
resin  bed  will  leak  out  during  the  initial  normal 
run.  The  objectives  of  this  paper  are  to:  (1)  deter- 
mine the  impacts  of  impurity  salt  on  the  softening 
capacity  and  hardness  leakage  from  a  two-stage 
zeolite;  (2)  determine  guidelines  and/or  limitations 
for  selecting  the  softening  processes  when  treating 
oilfield  produced  water  for  steamflood  operation; 
and  (3)  suggest  certain  parameters  used  for  design- 
ing the  softeners.  Figures  presented  indicate  that  a 
water  with  TDS  higher  than  5,000  mg/L  may  be 
economically  softened.  It  is  generally  accepted 
that  zeolite  softening  is  the  most  economic  soften- 
ing process.  For  steam  flood  application,  where  a 
hardness  leakage  level  of  1  mg/L  is  required,  a 
single-stage  zeolite  can  be  adopted  for  raw  water 
with  TDS  less  than  1,000  mg/L.  Where  TDS  of 
the  raw  water  is  less  than  3,000  mg/L,  a  two-stage 
zeolite  softening  may  be  effective.  Raw  water  with 
TDS  higher  than  3,000  mg/L  may  also  be  ren- 
dered for  steamflood  operation  provided  a  high 
quality  of  salt  can  be  secured.  With  a  very  high 
quality  of  salt,  raw  water  with  TDS  higher  than 
5,000  may  be  softened  for  steamflood  application. 
(See  also  W88-02132)  (Lantz-PTT) 
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THERMAL  SLUDGE  DRYING  -  A  LOOK  AT 
DRUM  DRYER  SYSTEMS, 

Lockwood  Greene  Engineers,  Inc.,  Atlanta,  GA 
D.  L.  Russell,  and  D.  A.  Smith. 
IN:  Proceedings  of  the  40th  Industrial  Waste  Con- 
ference, Purdue  University,  West  Lafayette,  Indi- 
ana, May  14-15,  1985.  Butterworths,  Boston,  MA. 
1985.  p  239-251,  5  fig,  12  tab. 

Descriptors:  'Sludge  drying,  'Drum  dryer  sys- 
tems, 'Wastewater  treatment,  'New  York,  Am- 
herst, Cost-benefit  analysis,  Landfills,  Waste  dis- 
posal, Dewatering,  Solids. 

Studied  is  a  thermal  sludge  dewatering  using  an 
atmospheric  double  drum  dryer,  performed  in 
early    1984  at   Amherst,   New   York's   19  Million 


Gallon  Per  Day  advanced  design  wastewater  treat- 
ment plant.  Amherst  produces  about  3700  tons 
(dry  weight)  of  sludge  per  year.  Sludge  is  dewa- 
tered  5  days/wk  at  a  15  dry  ton  day  rate  (60-70 
wet  tons  at  21%  solids).  Sludge  is  dewatered  using 
a  polymer  fed  for  preconditioning,  solid  bowl 
Sharpies  centrifuges  and  a  belt  press.  The  dewa- 
tered sludge  is  sent  to  a  sanitary  landfill  for  ulti- 
mate disposal;  current  disposal  costs  are  $15.00/ 
wet  ton,  down  from  a  $37.00/wet  ton  cost  in  1982. 
Current  sludge  dewatering  and  disposal  costs  are 
around  $150-$175/dry  ton  of  solids;  landfilling 
costs  represent  about  $75.00/ton,  and  polymer  con- 
ditioning costs  represent  about  $22.00/dry  ton. 
Sludge  disposal  costs  are  artificially  low  because 
competition  from  a  new  sanitary  landfill  in  the  area 
has  depressed  tipping  fees,  but  in  the  long  run 
sludge  disposal  costs  are  expected  to  return  to 
around  $24.00/wet  ton.  Following  a  laboratory 
scale  test  of  the  sludge  dewatering  capabilities  of 
the  drum  dryer,  an  in  plant,  two  month  lease  of  a 
small  commercial  scale  drum  dryer  was  arranged 
to  allow  the  town  to  evaluate  the  equipment  per- 
formance, and  develop  their  own  cost  data.  Sludge 
is  fed  into  a  pendulum  feeder  to  distribute  it  evenly 
in  the  area  above  the  rollers.  The  drums  are  rotat- 
ed in  opposite  directions  by  a  motor  drive.  Drum 
temperature  is  controlled  by  regulating  steam  pres- 
sure; adjustments  are  controlled  on  the  rollers 
where  it  is  scraped  off  by  a  doctor  blade.  By 
adjusting  the  drum  speed,  spacing,  and  the  temper- 
ature of  the  drum  (steam  pressure),  the  operator 
can  control  the  amount  of  water  removed  from  the 
sludge  and  can  obtain  any  desired  degree  of  dry- 
ness. Once  the  operating  parameters  are  set,  system 
performance  is  constant,  and  the  equipment  is  non- 
labor  intensive.  The  money  spent  on  energy  is 
more  than  offset  by  the  money  saved  by  not  using 
polymers,  the  beltpresses,  and  by  hauling  less 
solids  to  the  landfill.  (See  also  W88-02132)  (Lantz- 
PTT) 
W88-02157 


DESIGN  OF  AN  ENCLOSED  COMPOSTING 
REACTOR, 

Lockwood  Greene  Engineers,  Inc.,  Atlanta,  GA. 
D.  L.  Russell. 
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ference, Purdue  University,  West  Lafayette,  Indi- 
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Descriptors:  'Waste  treatment,  'Composting, 
'Sludge  treatment,  'New  York,  'Design  stand- 
ards, Economic  aspects,  Municipal  wastes,  Sludge. 

Much  has  been  written  about  composting  on  a 
large  scale  using  compost  piles  larger  than  30  cu  m 
(40  cu  yd).  Little  has  been  done  on  development  of 
piles  of  less  than  7.65  cu  m  (10  cu  yd).  The  smaller 
piles  are  better  suited  for  use  by  small  municipali- 
ties. This  work  was  developed  for  a  client  who 
wanted  a  cheap  source  of  potting  soil  to  support 
his  greenhouse  and  plant  research  activities.  The 
original  business  concept  was  to  provide  a  service 
for  small  municipalities  enabling  them  to  simulta- 
neously use  their  treatment  plant  surplus  manpow- 
er and  reduce  their  sludge  land  disposal  costs.  The 
sludge  composting  project  was  abandoned  in  early 
1983  after  a  year  and  a  half  of  feasibility  and  full- 
scale  tests  to  determine  that  the  system  could  work 
in  New  York  even  through  a  severe  winter.  The 
project  had  several  objectives,  and  the  compost 
system  had  to  meet  the  following  criteria:  low 
cost;  simple  to  operate;  very  low  maintenance; 
portable;  low  technology;  environmentally  non- 
objectionable;  meet  EPA  compost  sterility  require- 
ments; reusable  equipment;  and  dry,  odor  free,  end 
products.  In  this  research  work  it  was  found  that 
sealing  the  pile  into  an  insulated  reactor  makes 
small  scale  composting  practical  by  reducing  mate- 
rial handling  and  nuisance  vector  problems.  The 
use  of  farm  equipment  for  loading  the  pile  and  the 
fabrication  of  the  pile  housing  make  the  compost- 
ing system  non-capital  and  non-labor  intensive  and 
also  suitable  for  a  small  municipality.  Finally,  the 
different  operating  system  using  two  tiered  positive 
ventilation  satisfies  current  State  and  Federal  crite- 
ria for  pathogen  kill  and  reduces  the  overall  system 
composting  time.  (See  also  W88-02132)  (Lantz- 
PTT) 
W88-02158 


HYBRID  BIOLIQUEFACTION  AND  BIOGASI 
FICATION  FOR  PAPAYA  PROCESSING 
WASTES  IN  THE  TROPICS, 

Hawaii  Univ.  at  Manoa,  Honolulu.  Dept.  of  Agri- 
cultural Engineering. 
P.  Y.  Yang,  and  C.  Y.  Chou. 
IN:  Proceedings  of  the  40th  Industrial  Waste  Con- 
ference, Purdue  University,  West  Lafayette,  Indi- 
ana, May  14-15,  1985  Butterworths,  Boston,  MA 
1985.  p  267-277,  8  fig,  6  tab,  17  ref. 

Descriptors:  'Wastewater  treatment,  'Biogasifica- 
tion,  'Papaya,  'Food  processing  industry,  Gasifi- 
cation, Industrial  wastes,  Chemical  oxygen 
demand,  Anaerobic  digestion,  Fermentation,  Meth- 
ane. 

Anaerobic  fermentation  of  fruit  processing  wastes 
holds  potential  for  producing  alternative  energy  in 
addition  to  reducing  the  pollution  problems.  The 
biogas  (50-70%  of  methane)  produced  from  the 
anaerobic  fermentation  of  fruit  processing  wastes 
could  have  been  used  in  equipment  designed  for 
natural  gas  fuel  with  no  or  only  minor  purification 
.  In  order  to  utilize  this  potential,  the  anaerobic 
fermentation  of  papaya  processing  wastes  was  pre- 
liminarily studied  and  reported  in  Hawaii.  It  has 
been  indicated  that  the  biogasification  of  papaya 
processing  wastes  for  pollution  control  and  energy 
utilization  is  feasible.  Also,  the  biogasification 
process  with  sludge  recycling  permits  smaller  reac- 
tor volume  without  any  deterioration  of  methane 
production  rate  and  methane  content.  Combined 
liquefaction  and  gasification  treatment  of  organic 
residues  were  investigated  with  various  solid  agri- 
cultural and  industrial  organic  residues  including 
straw,  grass,  cabbage  leaves,  waste-onions,  sugar- 
beet  pulp,  cannery  wastes,  tomato-plant  wastes, 
municipal  solid  wastes,  etc.  This  combined  system 
offers  a  significant  advantage  by  eliminating  the 
post-handling  and  treatment  of  the  digested  efflu- 
ent and  is  free  of  the  drawbacks  of  the  dry  anaero- 
bic fermentation  (i.e.,  requirement  of  a  long  reac- 
tion time  to  stabilize  the  organic  residues).  The 
optimum  organic  loading  rates  for  maximizing  or- 
ganic removal  efficiency  and  methane  production 
for  treatment  of  papaya  processing  wastes  in  the 
tropics  are  1.27  and  4.75  gm  TCOD/L/day,  re- 
spectively. One  day  of  soaking  period  with  the 
anaerobically  digested  effluent  is  required  for  the 
preparation  of  raw  papaya  processing  waste.  Com- 
pared with  an  anaerobic  fermentation  process  with 
sludge  recycling  and  other  similar  hybrid  system 
treating  organic  solid  waste,  the  present  system  is 
comparable  in  performance  based  on  COD  remov- 
al and  methane  production  and  simpler  in  con- 
struction and  operation.  Furthermore,  the  elimina- 
tion of  post-processing  handling  and  treatment  of 
the  digested  effluent  can  be  achieved.  (See  also 
W88-02 132)  (Lantz-PTT) 
W88-02159 


IMPACTS       OF       MULTI-JURISDICTIONAL 
AGREEMENTS   AND   EFFLUENT   DISPOSAL 
BY  CITRUS  IRRIGATION  ON  THE  DEVELOP- 
MENT  OF   AN   INDUSTRIAL    WASTE    PRE- 
TREATMENT  PROGRAM, 
Boyle  Engineering  Corp.,  Orlando,  FL. 
For  primary  bibliographic  entry  see  Field  6E. 
W88-02160 


DESIGN  AND  OPERATION  OF  WET  CORN 
MILLING  PRETREATMENT  FACILITIES, 

Daniel  International,  Greenvale,  SC. 
L.  M.  Lace,  C.  H.  Huether,  M.  Tepoorten,  and  H. 
H.  Trayner. 

IN:  Proceedings  of  the  40th  Industrial  Waste  Con- 
ference, Purdue  University,  West  Lafayette,  Indi- 
ana, May  14-15,  1985.  Butterworths,  Boston,  MA. 
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Descriptors:  'Wastewater  treatment,  'Food  proc- 
essing wastes,  'Wastewater  facilities,  'Pretreat- 
ment  of  water,  'Ontario,  Canada  Starch  Company, 
Suspended  solids,  Biological  oxygen  demand,  Aer- 
ated lagoons,  Aeration,  Chemical  oxygen  demand. 

Five  months  prior  to  process  plant  start-up  of  the 
Canada  Starch  Co.,  Inc.  (CASCO),  Port  Colborne, 
Ontario,  Wet  Corn  Milling  plant,  Canada  Starch 
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was  notified  by  the  Municipal  Authorities  that  the 
municipal  wastewater  treatment  plant  was  unable 
to  treat  the  plant  wastewater  as  originally  permit- 
ted. Pretreatment  requirements  limiting  discharge 
to  500  mg/L  BOD  and  suspended  solids  (SS)  were 
imposed.  In  addition  there  was  substantial  concern 
by  the  authorities  that  the  impact  of  high  carbohy- 
drate wastewater  on  the  municipal  plant  would 
cause  an  unacceptable  decrease  in  effluent  quality 
due  to  the  increased  presence  of  filamentous  orga- 
nisms characteristic  of  the  sludge.  The  pretreat- 
ment plant  design  consists  of  neutralization  of 
process  wastes  followed  by  aeration  of  all  wastes 
with  partial  solids  settling  followed  by  sampling 
prior  to  discharge  to  the  regional  wastewater  treat- 
ment plant.  Two  reactors  each  having  a  volume  of 
19  L  were  used  to  simulate  the  two  CASCO 
aeration  lagoons.  The  aeration  reactors  were  aer- 
ated using  diffused  air  and  were  operated  in  series. 
Wastewater  was  pumped  to  the  first  lagoon  (Reac- 
tor 1)  from  a  supply  tank,  and  effluent  from  it 
flowed  by  gravity  to  the  second.  Effluent  from  the 
second  lagoon  (Reactor  2)  overflowed  and  was 
pumped  to  the  'city'  activated  sludge  reactor  (Re- 
actor 3).  The  system  operates  well  until  choked 
with  solids  in  the  second  lagoon  at  which  time 
solids  carryover  becomes  a  problem  unless  the 
basins  are  cleaned.  COD  removal  efficiency  in  the 
Lagoon  System  is  lower  than  anticipated  (78%) 
due  to  loading  variations  while  the  solids  produc- 
tion rate  is  higher  than  anticipated.  Solids  settling 
is  difficult,  and  more  often  than  not,  the  effluent 
suspended  solids  exceeds  the  200  mg/L  operating 
level  desired.  That  efficiency  of  summer  operation 
falls  off  is  attributed  to  shock  loading  and  wide 
swings  in  loading  rate.  Overall  treatment  efficiency 
is  not  significantly  different  between  single  cell 
operation  and  dual  cell  operation.  It  appears  that 
the  major  impact  of  the  CASCO  discharge  on  the 
municipal  plant  is  in  terms  of  solids  loading  as  the 
solids  handling  facilities  are  operating  at  capacity. 
(See  also  W88-02132)  (Lantz-PTT) 
W88-02161 


FULL  SCALE  ANAEROBIC-AEROBIC  BIO- 
LOGICAL TREATMENT  OF  A  SEMICHEMI- 
CAL  PULPING  WASTE  WATER, 

Sociedad  Anonima  Industrias  Celulosa  Aragonesa, 
Zaragoza  (Spain). 

A.  A.  Velasco,  B.  Frostell,  and  M.  Greene. 
IN:  Proceedings  of  the  40th  Industrial  Waste  Con- 
ference, Purdue  University,  West  Lafayette,  Indi- 
ana, May  14-15,  1985.  Butterworths,  Boston,  MA. 
1985.  p  297-304,  13  fig,  6  tab,  7  ref. 

Descriptors:  'Wastewater  treatment,  'Biological 
treatment,  *Pulp  wastes,  'Anaerobic  digestion, 
•Aerobic  treatment,  'Spain,  Chemical  treatment, 
Zaragoza,  Pulp  and  paper  industry,  Chemical 
oxygen  demand,  Biological  oxygen  demand. 

AC  Biotechnics  -  formerly  AB  Sorigona  -  has  been 
deeply  involved  in  anaerobic  treatment  of  pulp  and 
paper  mill  effluents  since  1980.  Six  pilot  plant 
studies  have  been  carried  out  and  three  full  scale 
plants  are  presently  in  operation.  One  of  these  full 
scale  plants  is  located  at  the  SAICA  semichemical 
pulp  and  paper  mill  in  Zaragoza,  Spain.  It  was 
started  up  in  late  April,  1984  and  has  received  full 
flow  from  the  mill  since  August,  1984.  In  this 
paper,  the  SAICA  mill  and  the  results  achieved  in 
the  SAICA  ANAMET  plant  are  presented.  An 
examination  of  the  treatment  results  during  the 
period  evaluated  shows  that  there  has  been  a  de- 
crease in  COD  reduction  and  a  lowered  methane 
yield  with  time.  Four  different  factors  may  have 
contributed  to  this  change:  an  increased  flow,  a 
decreased  temperature,  work  on  the  lamella  thick- 
ener, and  a  change  in  wastewater  characteristics. 
The  characteristics  of  the  waste  may  have  had  an 
influence  on  the  observed  differences  in  COD  re- 
duction during  the  period  evaluated.  Thus  the 
COD/BOD5  ratio  of  the  influent  has  varied,  con- 
siderably. From  being  2.0-2.7  during  the  first 
months,  it  increased  to  3.5-3.7  during  a  part  of  the 
evaluation  period.  A  higher  COD/BOD5  would 
indicate  a  more  refractive  waste  and  would  result 
in  a  lowered  COD  reduction  despite  a  very  high 
BOD  reduction  just  as  is  indicated  in  the  presented 
results.  The  results  achieved  in  the  SAICA 
ANAMET  plant  so  far  have  exceeded  expectations 
set  for  it.  During  more  than  half  a  year  of  continu- 


ous operation,  enough  data  have  been  collected  to 
state  that  anaerobic-aerobic  treatment  of  this 
wastewater  is  a  technically  very  attractive  way  to 
reduce  pollution  and,  at  the  same  time,  convert  a 
substantial  amount  of  influent  organic  material  to  a 
useful  natural  gas  substitute.  The  average  results 
during  the  period  investigated  are  summarized. 
(See  also  W88-02132)  (Lantz-PTT) 
W88-02162 


REMOVAL  OF  COLOR  FROM  KRAFT  PULP 
MILL  EFFLUENT, 

Tennessee  Technological  Univ.,  Cookeville.  Dept. 
of  Civil  Engineering. 
K.  L.  Roberts,  and  J.  Schoolfield. 
IN:  Proceedings  of  the  40th  Industrial  Waste  Con- 
ference, Purdue  University,  West  Lafayette,  Indi- 
ana, May  14-15,  1985.  Butterworths,  Boston,  MA. 
1985.  p  305-316,  4  fig,  7  tab,  23  ref. 

Descriptors:  'Color  removal,  'Wastewater  treat- 
ment, 'Pulp  wastes,  Pulp  and  paper  industry, 
Lignin,  Alum,  Sludge,  Industrial  wastes. 

Pulp  and  paper  mill  wastewater  is  intensely  brown 
colored  by  lignin,  which  is  a  byproduct  of  the 
pulping  process.  The  brown  color  of  pulp  mill 
waste  is  not  affected  by  secondary  biological  treat- 
ment used  to  remove  most  of  the  other  pollutants 
from  pulp  and  paper  mill  wastewater.  When  it  is 
discharged  into  the  environment,  lignin  can,  under 
the  right  conditions,  cause  severe  damage.  Despite 
years  of  research  by  the  pulp  and  paper  industry, 
there  is  still  no  method  of  color  removal  which  is 
economical  and  effective.  This  paper  contains  the 
results  of  an  experimental  verification  and  optimi- 
zation of  a  color  removal  method  which  has  been 
developed  over  a  period  of  several  years.  It  is 
based  on  the  use  of  a  class  of  cationic  surfactants 
called  quaternary  ammonium  compounds  (quats) 
to  destabili2e  lignin  molecules  and  remove  them 
from  solution.  Various  mixtures  of  alum/quat  re- 
moved almost  100%  of  the  color  from  Kraft  pulp 
mill  waste.  When  the  treatment  reduced  the  true 
color  below  20  units,  the  sludge  volumes  were 
extremely  high.  A  narrow  range  of  alum/quat  dos- 
ages, centered  around  200/1300  mg/L  alum/quat, 
produced  acceptable  residual  true  color  concentra- 
tions (about  40  units)  while  also  producing  sludges 
which  settled  rapidly  into  relatively  small  volumes. 
The  combination  alum/quat  treatments  produced 
sludges  which,  for  the  most  part,  had  specific 
resistance  values  which  were  on  the  low  end  of  the 
typical  range  for  alum  and  biological  sludges.  The 
combined  dose  of  200/1100  mg/L  alum/quat  was 
the  optimum  based  on  a  consideration  of  all  fac- 
tors. None  of  the  sludges  responded  to  flotation  as 
a  separation  mechanism.  (See  also  W88-02132) 
(Lantz-PTT) 
W88-02163 


BIOKTNETIC  MODELS  TO  OPTIMIZE  AER- 
ATED STABILIZATION  BASINS, 

Brown  and  Root  Development,  Inc.,  Houston,  TX. 
Y.  M.  Mehta,  and  R.  L.  Stephenson. 
IN:  Proceedings  of  the  40th  Industrial  Waste  Con- 
ference, Purdue  University,  West  Lafayette,  Indi- 
ana, May  14-15,  1985.  Butterworths,  Boston,  MA. 
1985.  p  317-323,  6  tab,  6  ref. 

Descriptors:  'Model  studies,  'Biokinetic  models, 
'Anaerobic  stabilization  basins,  Aeration,  Pulp  and 
paper  industry,  Mathematical  models,  Ecken- 
felder's  First  Order  Model,  Lawrence  and 
McCarty  Model,  Exponential  Model,  NCASI  Dy- 
namic Model,  Performance  evaluation,  Computers. 

Aerated  Stabilization  Basin  (ASB)  is  a  common 
and  popular  unit  process  for  the  treatment  of  paper 
mill  wastewater  in  North  America.  A  situation 
already  faced  by  several  mills,  and  one  which  can 
be  anticipated  to  occur  more  frequently  in  the 
future,  is  the  desire  to  upgrade  effluent  quality  as  a 
result  of  raw  waste  load  increases  resulting  from 
incremental  production  increases,  without  major 
expenditures  on  the  existing  treatment  facilities. 
Numerous  mathematical  models  are  available  to 
evaluate  the  performance  of  ASBs  and  for  use  in 
predicting  the  performance  of  ASBs  when  operat- 
ing and/or  loading  conditions  are  changed.  The 
dilemma  is  which  model  to  use  in  making  predic- 


tions of  treated  effluent  quality  and  when  investi- 
gating changes  in  operating  conditions  as  all  give 
slightly  different  results.  This  paper  gives  the  re- 
sults of  the  investigation  of  four  different  models  as 
applied  to  three  different  ASBs  and  presents  a 
discussion  of  the  advantages  and  disadvantages  of 
each  model.  The  four  models  that  were  analyzed 
are:  Eckenfelder's  First  Order  Model,  Lawrence 
and  McCarty  Model,  The  Exponential  Model,  and 
The  NCASI  Dynamic  Model.  Eckenfelder's  model 
performed  well  for  all  three  ASBs.  The  Exponen- 
tial model  and  Lawrence  and  McCarty's  model 
performed  well  for  two  ASBs.  The  NCASI  model 
performed  well  for  the  only  ASB  it  was  applied  to 
despite  the  fact  that  only  four  calibrating  runs 
were  made.  Eckenfelder,  Exponential,  and  Law- 
rence and  McCarty's  models  are  steady  state 
models  and  calculations  comparing  them  can  be 
performed  by  hand  or  on  a  personal  computer. 
The  NCASI  model  is  a  dynamic  model  and  re- 
quires a  mainframe  computer.  The  NCASI  model 
can  be  used  to  model  spills,  nutrient  limitations, 
etc.,  and  would  be  the  model  of  choice  when  daily 
results  or  spill  modeling  are  required.  The  NCASI 
model  is  very  expensive  to  run.  (See  also  W88- 
02132)  (Lantz-PTT) 
W88-02164 


BENTHAL  INTERACTIONS  IN  A  KRAFT 
MILL  WASTEWATER  LAGOON, 

Arizona  Univ.,  Tucson.  Dept.  of  Civil  Engineering 
and  Engineering  Mechanics. 
M.  R.  Collins,  Z.  K.  Chowdhury,  and  C.  W. 
Bryant. 

IN:  Proceedings  of  the  40th  Industrial  Waste  Con- 
ference, Purdue  University,  West  Lafayette,  Indi- 
ana, May  14-15,  1985.  Butterworths,  Boston,  MA. 
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Descriptors:  'Benthic  zone,  'Wastewater  treat- 
ment, 'Kraft  mills,  'Wastewater  lagoons,  Aer- 
ation, Biological  treatment,  Seasonal  variation, 
Biomass,  Solids,  Nitrogen,  Phosphorus. 

The  performance  of  an  aerated  stabilization  basin 
(ASB)  is  affected  by  the  influent  properties,  the 
kinetics  within  the  liquid  layer,  and  the  physical 
and  biological  processes  in  the  benthal  zone.  This 
paper  describes  the  impact  of  the  biological  proc- 
esses within  an  operational  Kraft  mill  lagoon. 
Processes  within  the  benthal  zone  result  in  the 
solubilization  of  organic  solids  and  the  subsequent 
stabilization  or  feedback  of  the  soluble  products. 
The  total  oxygen  demand  of  the  benthal  solids  may 
be:  (1)  exerted  as  a  direct  demand  in  the  aerobic 
zone;  (2)  transported  to  the  overlying  water 
column  as  a  soluble  feedback;  (3)  averted  by  meth- 
ane production  in  the  anaerobic  zone;  or  (4)  stored 
within  the  benthal  deposit.  The  relative  importance 
of  these  mechanisms  has  been  proposed  to  vary 
with  organic  loading  and  temperature.  Conditions 
in  the  benthal  deposit  varied  dynamically  with 
each  season.  Changes  in  the  effluent  properties  and 
the  size  of  the  effective  settling  zone  were  more 
significant  than  temperature-induced  changes  in 
benthal  kinetics.  Poor  effective  settling  of  biomass 
solids  within  the  lagoon  was  the  primary  mecha- 
nism causing  a  reduced  benthal  loading  of  volatile 
solids  during  the  winter.  Data  from  core  samples 
also  varied  with  the  season.  The  pattern  of  change 
in  benthal  nutrient  content  was  consistent  with  that 
developed  from  mass  balances  across  the  lagoon. 
However,  the  measured  changes  in  volatile  solids 
content  did  not  conform  to  the  pattern  predicted 
by  the  mass  balances.  A  consistent  spatial  variation 
in  benthal  nitrogen,  phosphorus,  and  volatile  solids 
was  observed  in  all  seasons.  The  content  of  volatile 
solids  and  nutrients  increased  with  distance  from 
the  influent  and  with  distance  from  the  primary 
stream  path.  During  the  past  four  years  of  oper- 
ation, benthal  storage  has  removed  20%  of  the 
lagoon  volatile  solids,  16%  of  the  nitrogen,  and 
28%  of  the  phosphorus.  However,  the  average 
values  do  not  reflect  significant  changes  over  the 
past  year.  During  that  period,  nutrient  storage 
increased  by  500%  and  volatile  storage  decreased 
by  46%  in  the  top  portion  of  the  deposit.  (See  also 
W88-02132)  (Lantz-PTT) 
W88-02165 
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PILOT-SCALE  ANAEROBIC  TREATMENT  OF 
PEROXIDE  BLEACHERY  WASTE,  PAPER 
MACHINE  EFFLUENT  AND  WASTE  ACTI- 
VATED SLUDGE, 

ADI  Ltd.,  Fredericton  (New  Brunswick). 
A.  A.  Cocci,  R.  C.  Landine,  G.  J.  Brown,  and  A. 
M.  Tennier. 
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ference, Purdue  University,  West  Lafayette,  Indi- 
ana, May  14-15,  1985.  Butterworths,  Boston,  MA. 
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Descriptors:  *Wastewater  treatment,  *Anaerobic 
treatment,  'Peroxides,  'Bleaching  wastes,  'Acti- 
vated sludge,  Pulp  and  paper  industry,  Filtration, 
Pilot  plants,  Methane,  Chemical  oxygen  demand, 
Biological  oxygen  demand,  Biodegradation. 

In  mid- 1984  ADI  International  Inc.  was  commis- 
sioned by  a  pulp  and  paper  mill  in  the  North 
Centra]  United  States  to  carry  out  a  five-month 
pilot-scale  anaerobic  treatability  study.  This  fol- 
lowed a  successful  six-week  bench-scale  study  in 
which  the  treatability  of  bleachery  waste  (BW)  and 
paper  machine  effluent  (PME)  was  assessed.  The 
anaerobic  technology  chosen  for  the  pilot  study 
was  an  ADI-BVF  (bulk  volume  fermenter);  this 
choice  was  made  over  the  high-rate  downflow 
filter.  The  objectives  of  the  pilot  study  were  to 
confirm  earlier  bench-scale  results  showing  treat- 
ability of  the  bleachery  waste  and  pulp  mill  efflu- 
ent and  to  establish  full-scale  design  criteria  so  that 
full-scale  capital  and  annual  costs  could  be  estimat- 
ed. The  ADVI-BVF  was  found  to  be  well  suited 
for  treatment  of  peroxide  bleachery  waste,  paper 
machines  effluent,  and  waste  activated  sludge 
(WAS)  provided  the  peroxide  residual  of  the  BVF 
influent  is  8  mg/L  or  less.  An  effective  method  of 
peroxide  neutralization  is  to  mix  WAS  and  blea- 
chery waste  and  hold  for  approximately  6  to  8 
hours  before  treatment.  The  biogas  produced  is  a 
high-quality  fuel  gas  (68%  methane)  and  the  spe- 
cific methane  generation  rate  averaged  0.33  cu  m 
CH4  (STP)Ag  COD  removed.  Because  of  the 
high  solids  loading,  a  BVF  HRT  of  seven  days  is 
proposed.  The  projected  full-scale  BVF  perform- 
ance! is  approximately  80%  BOD  and  COD  remov- 
al and  at  least  90%  suspended  solids  removal.  An 
ample  supply  of  nutrients  for  proper  BVF  oper- 
ation will  be  available  from  the  digesting  WAS. 
Little,  if  any,  chemical  is  required  for  BVF  pH 
control  if  WAS  is  digested.  (See  also  W88-02132) 
(Lantz-PTT) 
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Equations  are  presented  which  permit  the  use  of 
phase  analyses  of  a  biological  process  for  the  deter- 
mination of  oxygen  transfer  efficiencies,  volumet- 
ric transfer  factors,  alpha  values,  and  desorption  of 
gases  from  liquids  for  flotation.  Concentrations  of 
oxygen,  nitrogen  and  carbon  dioxide  in  the  molec- 
ular state  were  determined  using  a  new  technique 
of  sample  equilibration  in  combination  with  a  gas 
chromatograph.  The  analyses  and  equations  have 
been  applied  a  complete  mix  activated  sludge  proc- 
ess, the  deep  tank  aeration/flotation  (DTA/F) 
system,  where  reliable  samples  of  gases  and  liquids 
can  be  obtained.  A  pulp/paper  mill  is  expanding 
production  which  will  increase  the  BOD  waste 
load  on  the  existing  DTA/F  treatment  system.  A 
study  was  undertaken  to  evaluate  the  potential  of 
the  present  system  to  treat  the  loading  at  increased 
mill  production.  The  system  has  been  meeting  dis- 
charge requirements  over  the  past  eight  years. 
Recent  modifications  of  the  process  include  operat- 
ing at  an  elevated  temperature  of  48-51  C  and  at 
near  zero  dissolved  oxygen  in  the  bulk  tank  liquid. 


Initial  data  demonstrate  the  application  of  the 
equations  and  techniques  developed.  Performance 
of  the  system  confirms  the  increased  oxygen  trans- 
fer and  BOD  utilization  expected.  (See  also  W88- 
02132)  (Lantz-PTT) 
W88-02167 
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In  view  of  the  potential  benefits  that  bioaugmenta- 
tion  could  provide  to  the  dairy  industry,  a  series  of 
laboratory  studies  were  initiated  to  critically  evalu- 
ate this  practice.  Described  and  discussed  here  are 
the  results  obtained  from  one  of  these  studies. 
Originally,  this  study  was  to  have  two  phases.  The 
objective  of  the  first  phase,  which  was  completed, 
was  to  evaluate  the  effectiveness  of  bioaugmenta- 
tion  under  steady-state  conditions  of  constant  or- 
ganic and  hydraulic  loading.  The  objective  of  the 
second  phase  was  to  evaluate  the  effectiveness  of 
bioaugmentation  under  non-steady-state  conditions 
with  randomly  varying  organic  loading  which  was 
to  have  created  conditions  favorable  to  the  prolif- 
eration of  filamentous  microorganisms  and  bulking. 
For  reasons  that  will  become  apparent,  the  second 
phase  of  the  study  was  never  initiated.  In  this 
study,  the  following  standardized  method  of  reac- 
tor operation  was  employed.  All  of  the  reactors 
were  operated  in  a  draw  and  fill  mode  at  a  con- 
stant hydraulic  retention  time  (HRT)  of  five  days 
without  recycle.  Thus,  hydraulic  and  solids  reten- 
tion times  (SRT)  were  equal.  It  was  decided  to 
operate  these  reactors  without  solids  recycle  in 
order  to  eliminate  changes  in  mixed  liquor  sus- 
pended solids  concentrations  due  to  high  solids 
losses  via  clarifier  overflow,  a  possible  additional 
variable.  Effluent  withdrawals  and  influent  addi- 
tions were  made  daily  as  were  the  bacterial  culture 
additions  to  the  bioaugmented  reactors.  The  bacte- 
rial culture  additions  were  made  immediately  fol- 
lowing the  influent  wastewater.  The  results  of  this 
study  appear  to  confirm  previous  observations  that 
the  proliferation  of  filamentous  microorganisms  in 
the  treatment  of  dairy  processing  wastewaters  can 
be  triggered  by  short-term  depressions  in  mixed 
liquor  dissolved  oxygen  concentrations  following 
periodic  waste  additions.  Neither  of  the  commer- 
cially available  bioaugmentation  cultures  used 
were  effective  in  preventing  this  proliferation  and 
the  resulting  development  of  sludge  bulking  from 
occurring.  It  appears  that  the  best  approach  for 
improving  the  reliability  of  the  activated  sludge 
process  for  the  treatment  of  these  wastewaters  is 
not  bioaugmentation  but  rather  more  precise  proc- 
ess control  (See  also  W88-02132)  (Lantz-PTT) 
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The  anaerobic  filter  process  has  been  shown  to 
overcome  the  aerobic  disadvantages  because:  (1) 
no  energy  is  needed  for  oxygen  transfer;  (2)  high 
COD  removal  efficiencies  can  be  achieved  when 
operating  at  high  organic  loading  rates  (in  excess 
of  10  kg  COD/cu  m/day);  (3)  anaerobic  filters  can 
be  operated  intermittently  without  losing  the  abili- 
ty to  regain  efficient  treatment;  (4)  shock  loads  can 
be  accepted  as  long  as  sufficient  buffering  capacity 
is  available  to  maintain  at  pH  level  suitable  for 
methanogenic  bacteria;  and  (5)  low  net  production 
of  biological  solids  in  an  anaerobic  filter  yields  less 
residual  sludge.  This  occurs  because  of  long  solids 
retention  time.  The  purpose  of  this  study  was  to 
evaluate  the  ability  of  up-flow  packed  bed  reactor 
(UPBR)  operating  in  the  mesophilic  temperature 
range  (35  C)  to  treat  a  dairy  wastewater  containing 
greater  than  95%  biodegradable  solids.  Operation- 
al parameters  varied  were  hydraulic  retention  time 
and  substrate  concentration.  Waste  characteristics 
measured  throughout  the  study  were  COD,  BOD, 
pH,  alkalinity,  biogas  composition,  biogas  produc- 
tion rate,  volatile  acids,  and  total  and  volatile  sus- 
pended solids  (VSS).  Also  flow  regimes  were  char- 
acterized for  conditions  before  inoculation  and 
when  the  reactors  were  considered  at  a  biological 
equilibrium  condition.  The  study  showed  that  the 
anaerobic  UPBR  was  capable  of  reducing  COD 
and  VSS  efficiently.  An  organic  loading  rate  of  5 
kg  TCOD/cu  m/day  seems  to  be  the  limit  for 
effective  treatment.  (See  also  W88-02132)  (Lantz- 
PTT) 
W88-02169 
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The  treatment  of  dairy  wastes  in  a  cyclic  activated 
sludge  system  configured  and  operated  to  enhance 
the  growth  of  floc-forming  organisms  is  reported 
upon.  In  this  system  floc-loading  conditions  are 
generated  which  maximize  the  initial  uptake  and 
utilization  of  soluble  substrate  from  the  waste  thus 
creating  an  environment  which  minimizes  the 
growth  of  filaments.  Additionally,  the  biomass  is 
exposed  to  alternating  aerobic-anoxic  periods  and 
the  feeding  pattern  is  arranged  to  impact  in  a  quasi 
batch  mode.  Three  known  protocols  for  sludge 
bulking  control  are  thereby  introduced  simulta- 
neously into  this  single  basin  method  of  treatment. 
In  all  cases  there  is  a  high  initial  concentration  of 
substrate  in  microorganisms  (floc-loading)  in  the 
reactor  configuration.  The  number  of  reactors 
sized  into  the  system  is  dependent  on  the  initial 
waste  strength  and  the  level  of  treatment  that  is 
desired.  Initial  biosorption  through  selective  floc- 
loading  conditions  is  maximized  in  order  to  pre- 
vent competitive  growth  of  filamentous  microor- 
ganisms. Alternating  aerobic-anoxic  periods  and  a 
quasi  batch  feeding  pattern  further  mitigate  against 
the  growth  of  filaments.  Two  full-scale  plants  have 
been  described  in  which  BOD  reduction  from  1200 
mg/L  and  2350  mg/L  to  less  than  20  mg/L  and  30 
mg/L  is  achieved,  respectively.  Laboratory  studies 
using  a  glucose  yeast  extract  waste  were  used  to 
simulate  floc-loading  conditions  experienced  in  the 
full-scale  plants.  (See  also  W88-02132)  (Lantz- 
PTT) 
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Sweet  whey  is  rich  in  protein,  lactose,  minerals, 
amino  acids  and  vitamins  and  thus  it  is  a  significant 
source  of  feed-stock  suitable  for  a  variety  of  end- 
uses.  On  the  other  hand,  sweet  whey  represents  a 
significant  pollution  potential  as  illustrated  in  con- 
text with  pollution  parameters.  The  successful  han- 
dling of  whey  dictates  that  a  management  strategy 
embodying  by-product  recovery  and  pollution  pre- 
vention be  devised.  It  is  usually  the  smaller  cheese 
plant  operator  ( <  1 1 ,000  kg/cheese/day)  who  has 
difficulty  in  finding  a  cost-effective  solution  to  the 
whey  management  problem.  One  management  ap- 
proach applies  the  principles  of  pollution  control 
and  resource  recovery  and  involves  application  of 
hyperfiltration  for  concentrating  the  whey  solids. 
This  paper  reports  on  observations  and  experiences 
during  a  long-term  sweet  whey  solids  hyperfiltra- 
tion demonstration  study  at  a  small  specialty 
cheese  producing  plant  in  the  province  of  Quebec, 
Canada  (La  Fromageragie  d'Oka).  The  manufac- 
turer's claims  of  being  able  to  concentrate  solids 
from  6%  to  24%  at  a  mean  permeate  flux  of  12  L/ 
sq  m/hr  are  supported.  Based  on  1983  dollars,  the 
cost  of  concentrating  sweet  whey  solids  from  6% 
to  24%  is  46  cents/kg  of  solids  recovered.  Opti- 
mum operating  conditions  for  concentrating  whey 
from  6%  to  24%  were  identified  to  occur  at  a 
system  pressure  of  3700  kPa  over  11.2  hours.  The 
pollution  potential  of  14,200  p.e.  from  La  Froma- 
gerie d'Oka  can  be  reduced  to  450  p.e.  through 
application  of  hyperfiltration  technology.  (See  also 
W88-02132)  (Lantz-PTT) 
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The  Membrane  Anaerobic  Reactor  System 
(MARS)  is  Dorr -Oliver's  patented  anaerobic  proc- 
ess for  treatment  of  ultra-high  strength  industrial 
wastewaters  (COD  >  20,000  mg/L).  It  utilizes  a 
suspended  growth  reactor  coupled  with  Dorr-Oli- 
ver's IOPOR  ultrafiltration  membrane  modules 
which  provide  positive  biomass  retention  and  es- 
sentially particulate-free  effluent.  In  the  MARS 
system,  acidification  and  methane  fermentation 
take  place  simultaneously  in  a  single-state  anaero- 
bic reactor.  Following  anaerobic  stabilization,  the 
reactor  contents  are  pumped  to  the  membrane  unit 
for  solid-liquid  separation.  The  biomass  is  returned 
to  the  reactor,  and  the  permeate  becomes  the  efflu- 
ent. The  MARS  system  can  be  scaled  up  from  a 
small  pilot  plant  to  a  demonstration  plant  200  times 
larger  in  reactor  size.  Process  control  parameters 
for  the  biological  systems  used  in  MARS  pilot 
plant  operation,  such  as  volumetric  loading,  F/M 
ratio  and  SRT,  can  be  effectively  applied  in  the 
demonstration  plant  resulting  in  the  same  reactor 
VSS  concentration  and  similar  sludge  yield.  The 
effluent  quality  in  the  larger-scale  plant  was  much 
better  in  terms  of  organic  compositions  (COD  of 
305  and  BOD  of  257  mg/L)  as  compared  to  that  in 
the  smaller  pilot  plant  (COD  of  1565  and  BOD  of 
1075  mg/L).  The  improved  effluent  quality  during 
scale-up  is  believed  to  be  due  to  less  shear  on  the 
reactor  biomass  by  the  membrane  unit.  The  ob- 
served or  net  biomass  yield  and  the  observed  meth- 


ane yield  were  found  to  be  identical  for  both  large 
and  small  plants  (0.059  kg  VSS/kg  COD  removed 
and  0.30  cu  m  CH4Ag  COD  removed,  respective- 
ly) indicating  no  impact  on  biomass  and  methane 
yields  during  the  scaling  up  of  the  MARS  system. 
Ultrafiltration  membrane  performance  in  terms  of 
membrane  flux  for  the  commercial  cartridge  ultra- 
filtration station  was  in  excellent  agreement  with 
the  pilot  plant  Series  'S'  ultrafiltration  unit.  Better 
instrumentation  in  the  commercial-size  allowed 
tighter  control  of  the  operation  resulting  in  a  better 
correlation  between  membrane  flux  and  reactor 
VSS  concentration.  (See  also  W88-02132)  (Lantz- 
PTT) 
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In  Wisconsin,  there  are  83  dairies,  four  meat  pack- 
ers, a  rendering  plant,  and  a  pet  food  manufacturer 
which  use  ridge  and  furrow  treatment.  Site  areas 
range  from  0.1  to  56  acres.  The  three  advantages  in 
selecting  this  treatment  process  are:  (1)  ease  of 
operation;  (2)  low  capital  and  operation/mainte- 
nance costs;  and  (3)  year  around  operation.  Pre- 
sented here  are  the  results  of  a  study  supported  by 
the  Wisconsin  Department  of  Natural  REsources 
(WDNR)  and  conducted  at  two  ridge  and  furrow 
sites  treating  cheese  processing  wastewater.  Site  A 
receives  39,000  gallons/day  (GPD)  and  is  located 
on  4.7  acres  of  sandy  soil.  Site  B  receives  14,000 
gpd  and  is  located  on  3.0  acres  of  silty  loam  soil. 
Sixty-six  to  69%  nitrogen  losses  were  observed  in 
nitrogen  budgets  around  the  unsaturated  zones  at 
both  ridge  and  furrow  systems.  These  were  attrib- 
uted to  denitrification.  Leaching  accounted  for  the 
fate  of  34%  and  13%  of  applied  nitrogen  at  Site  A 
and  Site  B,  respectively.  Plant  uptake  losses  ac- 
counted for  0%  and  18%  of  applied-N  at  Site  A 
and  Site  B,  respectively.  The  wastewater  nitrogen 
at  both  sites  was  mainly  organic-N.  Much  of  this 
organic-N  was  contained  in  the  suspended  solids 
and  settled  in  the  furrows  where  it  was  trans- 
formed into  dissolved  ammonium.  Dissolved  am- 
monium was  the  primary  form  of  nitrogen  in  the 
furrow  wastewater.  As  the  ammonium  percolated 
into  the  unsaturated  zone,  nitrification  occurred 
within  3  to  3.6  feet  at  Site  A  and  within  1.5  feet  at 
Site  B.  The  oxygen  demand  imposed  by  the 
wastewater  did  not  inhibit  this  transformation. 
Denitrification  of  this  nitrate  was  observed  below 
the  3  to  3  6  foot  depth  at  Site  A  and  through  the 
entire  unsaturated  profile  at  Site  B.  Nitrogen  re- 
ductions were  dependent  on  the  soil's  infiltrative 
capacity  which  affected  travel  times,  wastewater 
distribution  efficiency,  and  the  load/rest  cycle. 
(See  also  W88-02132)  (Lantz-PTT) 
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tion, Polymers,  Regression  analysis,  Costs. 


Nickel  removal  using  hydroxide  is  most  efficient 
for  the  synthetic  wastewater  at  pHs  10  and  1 1 
depending  on  the  iron:nickel  ratio  and  total  car- 
bonate concentration.  For  example,  both  soluble 
and  total  nickel  at  pH  10,  iron:nickel  =  2,  and  total 
carbonate  (C  sub  T)  =  0  was  reduced  to  <0. 10 
mg/L.  These  same  results  occurred  at  pH  11, 
iromnickel  =  2,  and  C  sub  T  =  100  mg/L  as 
CaC03.  At  pH  10  the  soluble  residual  nickel  was 
<0.10  mg/L  at  an  iron:nickel  ratio  of  1  or  greater, 
regardless  of  the  C  sub  T  concentration.  The  best 
overall  nickel  removal  at  pH  9  was  obtained  at  an 
iromnickel  ratio  of  1.0  and  a  C  sub  T  of  50  mg/L 
where  the  total  and  soluble  residual  nickel  concen- 
trations were  0.20  mg/L  and  0.10  mg/L,  respec- 
tively. Nickel  removals  from  the  actual  wastewater 
were  similar  in  that  pH  10  was  a  better  process  pH 
than  pH  9.  At  pH  9,  the  most  efficient  nickel 
removal  for  the  actual  wastewater  occurred  at  an 
iromnickel  ratio  of  2.0  and  a  C  sub  T  of  0.  This 
produced  total  and  soluble  residual  nickel  concen- 
trations of  0.30  mg/L  and  0.25  mg/L.  The  use  of 
the  anionic  and  cationic  polymers  did  not  enhance 
nickel  removal  appreciably.  The  multi-regression 
analyses  produced  fair  replication  of  the  data. 
However,  in  some  instances  the  correlation  was 
low.  Before  a  model  such  as  the  one  developed 
here  is  used  to  determine  operating  conditions, 
additional  data  should  be  collected  to  verify  the 
model  validity.  The  economic  analysis  showed  that 
the  best  overall  treatment  scheme  to  meet  permit 
requirements  for  the  actual  wastewater  was  lime 
addition  to  pH  10.  The  associated  treatment  cost 
was  $53.49  per  100,000  gallons.  All  other  treatment 
schemes  involved  addition  of  iron  or  soda  ash  at  an 
overall  treatment  cost  greater  than  $53.49  per 
100,000  gallons.  (See  also  W88-02132)  (Lantz- 
PTT) 
W88-02174 


REMOVAL  OF  CADMIUM  AT  HIGH  AND 
LOW  DOSAGES  BY  AN  EXTENDED  AER- 
ATION PROCESS, 

Delaware  Univ.,  Newark.  Dept.  of  Civil  Engineer- 
ing. 

W.  L.  Lowe,  and  A.  F.  Gaudy. 
IN:  Proceedings  of  the  40th  Industrial  Waste  Con- 
ference, Purdue  University,  West  Lafayette,  Indi- 
ana, May  14-15,  1985.  Butterworths,  Boston,  MA. 
1985.  p  431-442,  9  fig,  1  tab,  26  ref. 

Descriptors:  'Cadmium,  'Aeration,  'Metal-finish- 
ing wastes,  'Wastewater  treatment,  Biological 
treatment,  Biomass,  Heavy  metals,  Solids. 

An  extended  aeration  biomass  can  retain  extremely 
high  concentrations  of  cadmium,  in  this  study  in 
excess  of  2,000  mg/L,  without  ill  effects  on  the 
biochemical  efficiency  of  wastewater  purification. 
It  is  thus  concluded  that  biological  processes  offer 
a  viable  alternative  for  removal  of  heavy  metals 
from  wastes  containing  rather  high  concentrations 
of  such  metals,  and  it  is  recommended  that  work 
on  other  heavy  metals  and  on  mixtures  of  heavy 
metals  using  biological  processes  is  warranted.  In 
cases  where  the  waste  contains  too  little  organic 
matter  to  synthesize  biomass,  it  would  be  necessary 
to  add  organic  material.  However,  the  hydrolytic 
assist,  which  can  be  caused  to  recover  the  heavy 
metal  from  the  sludge,  also  makes  it  possible  to 
recirculate  the  organic  matter.  Within  the  range  of 
operational  conditions  utilized  in  these  studies,  it 
does  not  appear  that  the  biological  process  can  be 
operated  without  some  breakthrough  of  soluble 
cadmium  in  the  effluent,  and  even  addition  of  a 
second  'polishing'  reactor  did  not  clear  up  all 
traces  of  soluble  cadmium.  A  problem  encountered 
in  biological  treatment  of  wastes  containing  heavy 
metals,  in  addition  to  incomplete  removal  of  the 
metal,  is  increased  loss  of  biological  solids  in  the 
effluent.  This  may  necessitate  the  use  of  polymers 
or  other  modifications  to  the  process  to  accomplish 
solids  reduction  before  discharge.  Definite  conclu- 
sions regarding  the  mechanism  of  protection  of  the 
biomass  from  the  toxic  effects  of  the  heavy  metal 
cannot  be  made,  but  it  would  appear  that  long- 
term  exposure  to  cadmium  does  select  for  a  bio- 
mass which  exhibits  tolerance  of  rather  high  con- 
centrations of  the  metal.  Cadmium  was  present 
primarily  in  colloidal  form,  and  make  tenable  the 
argument  that  it  must  be  entrapped  in  capsular 
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and/or  slime  materials  exterior  to  the  cytoplasm. 
Since  cadmium  escaping  the  system,  except  at  the 
very  high  loadings  applied  during  the  last  days  of 
the  experimentation,  was  not  associated  with  bio- 
logical solids,  it  is  attractive  to  speculate  that  the 
same  factor  may  be  involved  in  both  failure  to 
flocculate  and  failure  to  adsorb  cadmium.  (See  also 
W88-02132)(Lantz-PTT) 
W88-02175 


EVALUATION  OF  VERMICULITE,  IRON  FIL- 
INGS, LIME,  SULFIDE,  AND  LIME  SULFIDE 
IN  THE  TREATMENT  OF  PLATING 
RINSEWATERS, 

Tennessee  Technological  Univ.,  Cookeville.  Dept. 
of  Civil  Engineering. 

T.  N.  Eisenberg,  W.  P.  Bonner,  N.  S.  R.  Chuang, 
and  K.  M.  Guss. 

IN:  Proceedings  of  the  40th  Industrial  Waste  Con- 
ference, Purdue  University,  West  Lafayette,  Indi- 
ana, May  14-15,  1985.  Butterworths,  Boston,  MA. 
1985.  p  443-450. 

Descriptors:  *Vermiculite,  "Iron  filings,  *Lime, 
'Sulfides,  *Lime  sulfide,  'Wastewater  treatment, 
Metal-finishing  wastes,  Performance  evaluation, 
Chromium,  Copper,  Nickel,  Zinc,  Heavy  metals, 
Cost  analysis,  Hydrogen  ion  concentration,  Clarifi- 
cation. 

The  purpose  of  this  investigation  was  to  compare 
the  effectiveness  of  several  treatment  methods  for 
the  removal  of  Cr,  Cu,  Zn,  and  Ni  from  the 
discharges  of  a  small  plating  company.  The  compa- 
ny is  located  in  one  of  the  more  rugged  areas  of 
Middle  Tennessee  and  is  believed  to  be  the  source 
of  Cr  and  Cu  which  were  found  in  water  taken 
from  a  nearby  well.  Five  treatment  alternatives 
were  investigated,  two  physical  (iron  filings  ad- 
sorption and  vermiculite  ion  exchange)  and  three 
chemical  (lime  precipitation,  sodium  sulfide  pre- 
cipitation, and  sodium  sulfide-lime  precipitation). 
The  objective  was  to  minimize  cost,  to  simplify 
operation,  and  to  meet  effluent  guidelines.  All  five 
treatment  methods  investigated  were  capable  of 
meeting  effluent  criteria.  Iron  filings  adsorption 
was  eliminated  due  to  high  transportation  costs 
and  earthquake  availability.  Vermiculite  was  elimi- 
nated due  to  the  unavailability  of  the  natural  unex- 
panded  form  to  determine  design  criteria.  Of  the 
remaining  three  chemical  precipitation  methods, 
lime  precipitation  was  selected  on  the  basis  of  cost 
and  simplicity.  Further  testing  was  conducted  to 
determine  the  effect  of  pH  on  metal  removals  by 
lime  precipitation.  Since  metal  removal  efficiencies 
were  essentially  the  same  over  a  pH  range  from  9.0 
to  10.5,  it  was  decided  to  raise  the  pH  to  9.0  and 
discharge  the  supernatant  after  settling  with  no  pH 
adjustment.  The  Cr-Zn  and  Ni-Cu  rinsewaters  are 
collected  in  separate  tanks.  Prior  to  mixing  the  two 
rinsewaters,  288  mg/L  (12  lb/5000  gal)  NaHS03  is 
added  to  the  CR-Zn  rinsewater  is  rapidly  mixed 
for  30  minutes  to  reduce  Cr(6  +  )  to  Cr(3  +  ).  The 
reduced  Cr-Zn  rinsewater  and  the  Ni-Cu 
rinsewater  are  then  fed  to  the  clarifier.  A  10%  lime 
slurry  is  added  to  the  1:1  mixture  until  the  pH 
value  reaches  9.0  (120  lb/10,000  gal).  The  10,000 
gallon  mixture  of  rinsewaters  is  then  rapid  mixed 
for  30  seconds,  slow  mixed  for  30  minutes,  and 
allowed  to  settle  overnight.  The  clarified  superna- 
tant is  discharged  to  the  receiving  stream  and  the 
settled  floe  is  gravity  fed  to  the  sludge  thickener. 
(See  also  W88-02132)  (Lantz-PTT) 
W88-02176 


ADSORPTION  OF  HEAVY  METALS  WITH 
INERT  BIOLOGICAL  SLUDGES  AT  NEUTRAL 
PH'S, 

Puerto  Rico  Univ.,  Mayaguez.  Dept.  of  Civil  Engi- 
neering. 

R.  A.  Roman-Seda. 

IN:  Proceedings  of  the  40th  Industrial  Waste  Con- 
ference, Purdue  University,  West  Lafayette,  Indi- 
ana, May  14-15,  1985.  Butterworths,  Boston,  MA. 
1985.  p  451-458,  11  fig,  3  tab,  10  ref.  Dept.  of  the 
Interior  Grant  No.  14-34-0001-2141. 

Descriptors:  'Heavy  metals,  'Adsorption, 
•Sludge,  'Hydrogen  ion  concentration, 
•Wastewater  treatment.  Cadmium,  Nickel,  Lead, 
Chromium,  Chemical  analysis,  Sludge  utilization. 


An  attempt  was  made  to  ascertain  what  ordinary 
secondary  sludges  can  do  to  remove  dissolved 
heavy  metals  from  wastewaters  at  neutral  pHs. 
The  objectives  of  this  study  were:  (1)  to  determine 
whether  there  exists  in  biological  sludges  a  signifi- 
cant biosorption  capacity  for  the  removal  of  cad- 
mium, lead,  nickel,  and  chromium;  and  (2)  to  deter- 
mine the  effects  of  the  operational  parameters  of 
contact  time,  sludge  concentration,  and  initial 
metal  concentration  on  overall  removal.  The  dry 
sludge  was  sifted  to  remove  sand  and  other  foreign 
matter  and  then  hand  ground  and  passed  through  a 
sieve  with  425  mm  openings  to  insure  uniform  size 
particles.  Solutions  of  the  desired  metal  were  pre- 
pared by  dissolving  exact  quantities  of  atomic  ab- 
sorption grade  metal  standard  in  redistilled  deion- 
ized  water  to  obtain  the  desired  metal  concentra- 
tions. Solution  pH  was  adjusted  as  needed.  A  series 
of  isotherm  experiments  were  performed  utilizing  a 
constant  temperature  water  bath  equipped  with  a 
shaker  with  capacity  for  24  Erlenmeyer  flasks. 
Maximum  or  near  maximum  removals  are  obtained 
for  cadmium,  nickel  and  lead  at  the  neutral  pH 
region,  while  maximum  removal  for  chromium  is 
obtained  at  pH  4.5  to  5.5.  Cadmium  and  lead  can 
be  reduced  to  levels  close  to  the  water  quality 
standards,  and  nickel  was  reduced  to  60%  of  its 
original  amount.  Optimum  contact  time  seems  to 
lie  between  2  and  4  hours  for  the  metals  tested. 
Optimum  sludge  concentrations  show  a  spread  be- 
tween 2  to  8%.  The  remaining  fraction  seems  to 
remain  constant  with  increasing  initial  metal  con- 
centrations over  the  ranges  tested.  Conventional 
adsorption  models  do  not  fit  the  data  adequately; 
adsorption  may  be  caused  by  electrical  interactions 
rather  than  by  physical  adsorption.  The  adsorptive 
capacity  of  the  sludge  was  found  to  be  very  high 
(See  also  W88-02132)  (Lantz-PTT) 
W88-02177 


PERFORMANCE  OF  BUOYANT  MEDIA 
FILTER  IN  METAL  PLATING  SHOP 
WASTEWATER  TREATMENT, 

Minnesota  Mining  and  Mfg.  Co.,  St.  Paul. 
J.  S.  Hunter. 

IN:  Proceedings  of  the  40th  Industrial  Waste  Con- 
ference, Purdue  University,  West  Lafayette,  Indi- 
ana, May  14-15,  1985.  Butterworths,  Boston,  MA. 
1985.  p  459-465,  2  fig,  3  tab,  1  ref. 

Descriptors:  'Buoyant  media  filter,  'Metal-finish- 
ing wastes,  'Wastewater  treatment,  Performance 
evaluation,  Filtration,  Electroplating,  Suspended 
solids,  Chemical  precipitation,  Clarification,  Heavy 
metals. 

A  little  known  technology  called  buoyant  media 
filtration  has  been  found  to  provide  some  unique 
benefits  to  the  electroplating/metal  finishing  indus- 
try when  used  in  conjunction  with  conventional 
metal  hydroxide  precipitation  wastewater  treat- 
ment. Because  of  their  ability  to  accomodate  very 
high  influent  suspended  solids  concentrations, 
buoyant  media  filters  can  be  used  to  replace  con- 
ventional clarifiers  and  filters  operated  in  series. 
When  the  buoyant  media  filter  is  used  in  the  more 
conservative  application  of  polishing  clarifier  efflu- 
ent, it  will  continue  to  function  even  when  a  severe 
upset  is  occurring  in  the  upstream  clarifier  that 
would  preclude  operation  of  a  conventional  sand 
filter.  Additional  advantages  include  a  low  operat- 
ing headloss  (2  to  4  in  of  water)  that  permits 
gravity  flow  operation  and  a  built-in  backwash 
holding  tank  that  further  reduces  capital  costs  and 
space  requirements.  The  purpose  of  this  paper  is  to 
report  on  a  field  study  of  a  full-scale  buoyant 
media  filter  used  as  a  part  of  an  actual  metal 
hydroxide  precipitation  wastewater  treatment 
system  at  a  plating  shop.  In  comparative  tests  it 
was  found  that  when  used  as  a  replacement  for  a 
clarifier,  this  buoyant  media  filter  produced  an 
effluent  of  better  quality  than  that  of  a  slant  tube 
clarifier  which  is  the  current  electroplating/metal 
finishing  industry  standard  for  solids  removal  in  a 
metal  hydroxide  wastewater  treatment  system. 
When  the  buoyant  media  filter  was  used  to  polish 
slant  tube  clarifier  effluent,  it  was  found  that  the 
filter  provided  no  additional  removal  of  metals  or 
suspended  solids  as  long  as  the  clarifier  was  func- 
tioning properly.  When  the  clarifier  entered  into  a 
severe  upset  condition,  the  filter  was  able  to  ac- 
commodate  high   concentrations  of  influent   sus- 


pended solids  and  still  produced  the  same  quality 
effluent  as  when  the  clarifier  was  operating  proper- 
ly. This  is  a  definite  advantage  over  conventional 
sand  filters  because  it  allows  continued  plant  oper- 
ation in  circumstances  that  now  either  require 
shutdown  or  the  discharge  of  an  effluent  that  does 
not  comply  with  effluent  limitations.  (See  also 
W88-02 132)  (Lantz-PTT) 
W88-02178 


REVERSE  OSMOSIS  MEMBRANE  FOULING 
BY  SANITARY  LANDFILL  LEACHATE  AND 
COPPER  PLATING  SOLUTIONS, 

Cincinnati  Univ.,  OH.  Dept.  of  Civil  and  Environ- 
mental Engineering. 

R.  N.  Kinman,  J.  W.  Stamm,  and  D.  Nutim. 
IN:  Proceedings  of  the  40th  Industrial  Waste  Con- 
ference, Purdue  University,  West  Lafayette,  Indi- 
ana, May  14-15,  1985.  Butterworths,  Boston,  MA 
1985.  p  467-475,  9  fig,  9  tab,  13  ref. 

Descriptors:  'Wastewater  treatment,  'Reverse  os- 
mosis, 'Membrane  fouling,  'Sanitary  landfills, 
'Metal-finishing  wastes,  'Copper,  Membrane  proc- 
esses, Silt  density  index,  Permanganates,  Chemical 
analysis. 

Reverse  osmosis  is  a  pressure  driven  membrane 
separation  process  which  may  be  used  for  desalina- 
tion of  water,  water  reclamation  from  various  pol- 
lutional  sources,  concentration  of  metals  from 
dilute  waste  streams.  Relationships  between  specif- 
ic ions  or  compounds  in  the  water  and  fouling  of 
the  membrane  have  not  been  fully  explained.  Cur- 
rently, the  results  of  a  simple  filtration  test,  the  Silt 
Density  Index  (S.D.I.)  and  more  recently  the  per- 
manganate demand  test  have  been  used  to  deter- 
mine if  the  process  can  be  reasonably  operated  for 
an  extended  period  of  time  without  fouling.  This 
work  was  conducted  for:  (1)  further  evaluation  of 
the  permanganate  demand  test  and  the  silt  density 
index  was  carried  out  on  two  industrial  waste 
streams;  (2)  to  attempt  to  determine  linear  relation- 
ships between  S.D.I,  and  the  permanganate 
demand  test  (PDI)  and  fouling  by  the  two  wastes, 
and  (3)  to  develop  an  equation  which  would  pre- 
dict where  a  membrane  has  fouled  beyond  its 
useful  operation  (minimum  flux)  for  these  two 
wastes.  S.D.I,  tests  indicated  the  electroless  copper 
plating  waste  would  foul  the  membrane;  however, 
the  R.O.  treated  the  waste  effectively  for  the  six 
month  period  of  the  project.  No  definable  relation- 
ship between  fouling  and  the  S.D.I,  was  estab- 
lished for  this  waste  stream.  Permanganate  demand 
provided  a  qualitative  standard  for  this  waste 
stream  but  failed  to  provide  a  strong  linear  rela- 
tionships to  flux  decline  for  the  electroless  copper 
plating  waste  stream.  (See  also  W88-02132)  (Lantz- 
PTT) 
W88-02179 


SODIUM  BOROHYDRIDE  REDUCES  HAZ- 
ARDOUS WASTE, 

Morton  Thiokol,  Inc.,  Danver,  MA.  Ventron  Div. 
M.  J.  Lindsay,  M.  E.  Hackman,  and  R.  J. 
Tremblay. 

IN:  Proceedings  of  the  40th  Industrial  Waste  Con- 
ference, Purdue  University,  West  Lafayette,  Indi- 
ana, May  14-15,  1985.  Butterworths,  Boston,  MA. 
1985.  p  477-482,  2  fig,  1  tab,  4  ref. 

Descriptors:  'Sodium  borohydride,  'Hazardous 
wastes,  'Wastewater  treatment,  'Water  quality 
control,  Sludge,  Clarification,  Suspended  solids, 
Filtration,  Iron,  Sulfates,  Filtration,  Cost  analysis, 
Sludge  disposal,  Copper,  Waste  disposal. 

Sludge  reduction  was  a  major  goal  at  the  Ventron 
Division  of  Morton  Thiokol,  Inc.  facility.  The 
clarifier  could  not  accomodate  the  solids  loading 
from  the  FeS04  system  resulting  in  costly,  contin- 
uous operation  at  the  filter  press.  With  essentially 
no  additional  capital  costs,  the  VenMet  system  (a 
stabilized  caustic  solution  of  sodium  borohydride) 
was  successfully  implemented  providing  effluent 
copper  levels  typically  less  than  1  mg/L.  The 
sludge  from  the  chelated  wastes  was  reduced  82%, 
and  the  filter  cake  dewatered  to  55%  TS  average 
as  compared  to  35%  TS  average  with  ferrous 
sulfate.  The  operation  of  the  filter  press  was  re- 
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duced  from  continuous  operation  to  approximately 
three  times  per  week  and  cycle  times  were  cut  in 
half.  As  a  result  of  the  sludge  reduction,  sludge 
disposal  costs  for  the  chelated  wastes  decreased 
82%  and  overall  daily  operating  costs  (both  chelat- 
ed and  non-chelated)  were  reduced  12%.  Further 
optimization  of  the  VenMet  system  is  expected  to 
yield  lower  chemical  costs.  In  addition  to  the 
above  benefits,  the  copper  content  of  the  sludge 
from  the  chelated  wastes  increased  from  approxi- 
mately 5%  to  80%  (on  a  dry  weight  basis)  render- 
ing the  sludge  suitable  for  reclamation  and  thus 
reducing,  and  possibly  eliminating,  the  liability  as- 
sociated with  hazardous  waste  disposal.  Once  the 
VenMet  system  is  fully  optimized  in  the  chelated 
waste  treatment  line,  this  manufacture  plans  to 
implement  VenMet  solution  on  the  non-chelated 
waste  line.  This  is  expected  to  yield  a  similar 
reduction  in  sludge  volume  and  further  reduce 
sludge  disposal  costs.  (See  also  W88-02132)  (Lantz- 
PTT) 
W88-02180 


ENGINEERING  AND  DESIGN  OF  A 
WASTEWATER  TREATMENT  SYSTEM  FOR  A 
VIBROBOT  PLATING  OPERATION, 

Ramirez  Associates,  Far  Hills,  NJ. 
E.  R.  Ramirez,  and  J.  P.  Van  Dillen. 
IN:  Proceedings  of  the  40th  Industrial  Waste  Con- 
ference, Purdue  University,  West  Lafayette,  Indi- 
ana, May  14-15,  1985.  Butterworths,  Boston,  MA. 
1985.  p  483-491,  5  fig,  3  tab,  7  ref. 

Descriptors:  *Wastewater  treatment,  *Vibrobot, 
•Metal-finishing  wastes,  *Water  pollution  control, 
Electroplating,  Cost  analysis,  Metals,  Rinsing, 
Salts. 

Wastewater  treatment  needs  and  requirements  of 
small  metal  plating  operations  whose  wastewater 
volume  falls  between  3,000  to  10,000  gpd  are  ana- 
lyzed. These  manufacturing  centers  most  often  are 
involved  in  plating  precious  metals  on  small  micro 
parts  varying  from  complex  jewelry  to  electronic 
components   whose   dimensions   are   measured   in 
tenths  of  an  inch.  The  parts  are  irregular,  often 
threaded,  possessing  blind  holes  and  varying  sized 
cavities.  These  parts  often  nest  and  occasionally 
undergo  excessive  mechanical  distortion  problems 
when   processed   by  -conventional   barrel   plating 
units.  Vibrobot  electroplating  handles  components 
and  parts  in  bulk  very  much  as  does  barrel  plating. 
Depending  on  the  size  of  the  Vibrobot  unit,  typical 
metal  plating  loads  will  vary  from  6  pounds  to  22 
pounds  to  33  pounds.  These  parts  are  vibrated  in  a 
spiral  forward  and  upward  motion  during  the  plat- 
ing and  metal  finishing  operation.  On  completing 
360  degrees,  the  raised  and  vibrated  parts  precipi- 
tously dropped  (about  3  in)  to  their  original  eleva- 
tion. This  process  continues  until  the  desired  elec- 
troplated metal  thickness  is  achieved.  In  the  oper- 
ation, air  bubbles  are  removed  from  blind  holes 
and  are  statistically  exposed  to  electrodepositing 
currents.   Vibrobot  electroplating  technology  re- 
duces  wastewater    generation    by    approximately 
50%  as  compared  to  conventional  barrel  plating 
and  therefore  simplifies  wastewater  treatment.  Be- 
cause    the     Vibrobot     System     produces     less 
wastewater  per   100  sq  ft  of  plated  surfaces,   it 
allows  platers  to  stay  below  the  'magic'  10,000  gpd 
figure.  Drag-out  concentrate  from  a  Vibrobot  plat- 
ing  tank   is   approximately   25%   less  than   from 
barrel  plating.  This  is  because  the  parts  are  shaken 
dry.  The  cost  of  wastewater  treatment  for  a  Vibro- 
bot operation  is  far  less  expensive  than  that  of 
barrel  plating.  It  was  projected  that  Vibrobot  plat- 
ing operations  need  one-half  the  capital  required  as 
compared  to  a  corresponding  barrel  plating  facili- 
ty. (See  also  W88-02132)  (Lantz-PTT) 
W88-02181 


STUDIES  OF  THE  UPTAKE  OF  HEAVY 
METALS  BY  ACITVATED  SLUDGE, 

Metropolitan  Sanitary  District  of  Greater  Chicago, 
IL.  Dept.  of  Research  and  Development. 
G.  Elenbogen,  B.  Sawyer,  C.  Lue-Hing,  K.  C. 
Rao,  and  D.  R.  Zenz. 

IN:  Proceedings  of  the  40th  Industrial  Waste  Con- 
ference, Purdue  University,  West  Lafayette,  Indi- 
ana, May  14-15,  1985.  Butterworths,  Boston,  MA. 
1985.  p  493-505,  3  fig,  6  tab,  15  ref. 


Descriptors:  *  Heavy  metals,  'Activated  sludge, 
•Adsorption,  'Wastewater  treatment,  'Chicago, 
'Illinois,  Aeration,  Suspended  solids,  Pilot  plants, 
Cadmium. 

The   Metropolitan   Sanitary    District   of  Chicago 
(District)  examined  reducing  sludge  metal  concen- 
trations by  operational  changes  to  the  wastewater 
treatment  process.  In  order  to  determine  the  feasi- 
bility of  utilizing  solids  retention  time  (SRT)  as  a 
means  of  metals  control   at   District   facilities,   a 
series  of  pilot  plant  and  laboratory  studies  were 
conducted  to  study  the  relationship  between  SRT 
and  metals  uptake  by  activated  sludge.  In  the  pilot 
plant  studies,  two  60-gallon  (227  L)  aeration-capac- 
ity  activated   sludge   pilot   plants   were  operated 
simultaneously  under  identical  conditions,  except 
for  SRT  and  the  resultant  mixed  liquor  suspended 
solids  (MLSS)  concentrations.  One  pilot  unit  was 
operated  at  a  three-day  SRT  and  one  at  a  ten-day 
SRT  in  order  to  determine  whether  mixed  liquor 
metals  concentrations,  on  a  dry  weight  basis,  were 
affected  by  the  SRT  of  the  system.  The  following 
conclusions  were  made:  (1)  Cadmium  adsorption 
on  MLSS  is  virtually  instantaneous  with  greater 
than   90%   of  influent   cadmium   being   adsorbed 
within  a  few  minutes  of  contact  and  up  to  97  to 
98%  adsorption  occurring  within  normal  operation 
aeration  periods;  (2)  the  control  of  SRT  in  the 
activated   sludge   process   cannot  be   used   as   an 
operational  technique  for  controlling  mixed  liquor 
metal  concentrations  at  the  West-Southwest  STW; 
(3)  mass  balance  procedures  cannot  compete  with 
direct  measurement  procedures  in  determining  the 
effects  of  SRT,  or  in  discriminating  between  the 
effects  of  SRT  and  other  potential  influences  on 
metals  uptake  by  activated  sludge;  (4)  the  batch 
aeration  experiments  indicate  that  at  MLSS  to  Cd 
ratios   greater   than    1,000:1    almost   instantaneous 
adsorption  of  soluble  Cd  by  mixed  liquor  solids 
occurs  at  initial  Cd  concentrations  of  up  to  10  mg/ 
L;  and  (5)  in  addition,  it  appears  that  even  with  the 
high  adsorptive  capacity  of  mixed  liquor  solids  at 
the  West-Southwest  STW,  influent  soluble  Cd  con- 
centrations greater  than  2.0  mg/L,  at  MLSS:Cd 
ratios  of  less  than  500:1,  could  possible  cause  efflu- 
ent Cd  concentrations  to  exceed  0.15  mg/L,  which 
is  the  current  effluent  limit  for  the  West-Southwest 
STW.  (See  also  W88-02132)  (Lantz-PTT) 
W88-02182 


NITRIFICATION  IN  REFINERY 

WASTEWATER  TREATMENT, 

Manhattan  Coll.,  Bronx,  NY.  Environmental  Engi- 
neering and  Science  Program. 
J.  A.  Mueller,  K.-B.  Wu,  and  S.  Kaczmarek. 
IN:  Proceedings  of  the  40th  Industrial  Waste  Con- 
ference, Purdue  University,  West  Lafayette,  Indi- 
ana, May  14-15,  1985.  Butterworths,  Boston,  MA. 
1985.  p  507-522,  14  fig,  11  tab,  17  ref. 

Descriptors:  'Nitrification,  'Wastewater  treat- 
ment, 'Oil  refineries,  'Biological  treatment,  Oil 
industry,  Ammonia,  Solids,  Nitrates,  Biomass,  Hy- 
draulic retention  time,  Solids  retention  time,  Phen- 
ols, Hydrogen  ion  concentration,  Dissolved 
oxygen,  Temperature. 

Five  bench  scale  activated  sludge  units  were  oper- 
ated to  compare  nitrification  activities  under 
steady-state  and  transient  loading  conditions.  The 
reactors  were  operated  with  target  SRTs  of  20  and 
50  days,  and  HRTs  of  6  and  12  hours.  This  range 
covers  typical  conditions  in  refinery  treatment 
plants.  In  addition,  2  reactors  received  normal  feed 
supplements.  During  steady  state  conditions,  a 
high  degree  of  nitrification,  80%  TKN  removal 
and  99%  ammonia  removal,  was  measured  in  all 
reactors  treating  refinery  wastewater,  independent 
of  their  solids  retention  time  (20-50  days)  and 
hydraulic  detention  time  (from  6-12  hours).  An 
ammonia  transient  load  of  100  mg/L  over  a  4  hour 
period  caused  temporary  increases  in  both  effluent 
ammonia  and  nitrite  concentrations  from  all  reac- 
tors. Neither  the  100  mg/L  ammonia  nitrogen  tran- 
sient, the  50  mg/L  MEA  nitrogen  transient,  nor 
the  50  mg/L  MDEA  nitrogen  transient  exhibited 
toxic  or  inhibitory  impacts  on  the  reactors.  Rather, 
increased  ammonia  and  nitrite  concentrations  were 
due  to  the  inability  of  the  organisms  in  the  reactor 
to  rapidly  respond  to  the  transient  load.  The  most 
active   and   highly   loaded   reactor   provided   the 


highest  removals  of  the  nitrogen  transient  loads.  A 
phenol  transient  of  100  mg/L  over  a  4  hour  period 
caused  marked  inhibition  of  nitrification.  Once  the 
phenol  was  degraded,  nitrification  rapidly  re- 
sumed. Though  ammonia  levels  stabilized  quickly, 
nitrite  removal  required  greater  than  a  24  hour 
period  to  return  to  prior  steady  state  levels.  Pow- 
dered activated  carbon  and  long  hydraulic  resi- 
dence times  generally  provided  the  more  stable 
nitrification  performances,  both  during  steady  state 
and  transient  loading  periods.  By  maintaining 
proper  operating  conditions  of  pH,  DO,  tempera- 
ture, and  SRT,  the  activated  sludge  reactors  in  this 
study  showed  an  ability  to  accept  shock  loads 
typically  encountered  in  refinery  treatment  plants 
with  no  more  than  a  temporary  impact  on  nitrifica- 
tion. (See  also  W88-02132)  (Lantz-PTT) 
W88-02183 

PRETREATMENT  THROUGH  CHEMICAL 
OXIDATION.  GENERAL  CONSIDERATIONS 
AND  A  CASE  STUDY  INVOLVING  A  THIO- 
SULFATE/SULFIDE  LADEN  WASTESTREAM, 

Interox  America,  Houston,  TX. 
J.  R.  Walton,  J.  A.  Rutz,  and  S.  B.  Magid. 
IN:  Proceedings  of  the  40th  Industrial  Waste  Con- 
ference, Purdue  University,  West  Lafayette,  Indi- 
ana, May  14-15,  1985.  Butterworths,  Boston,  MA. 
1985.  p  523-527,  4  fig,  3  tab,  7  ref. 

Descriptors:  'Pretreatment  of  wastewater,  *C 
ical  oxidation,  'Case  studies,  'Thiosulfates, 
fides,     Phenols,     Dissolved     oxygen,     Biolc; 
oxygen  demand,  Chemical  oxygen  demand,  Polii  - 
tion  load,  Oil  refineries,  Industrial  wastewater. 

Chemical  oxidation  is  most  appropriate  for  those 
wastes  containing  oxidizable  toxics  (phenol  and 
sulfide)  or  substances  which  adversely  affect  subse- 
quent processes  through  dissolved  oxygen  scav- 
enging (sulfide,  sulfite,  and  thiosulfate),  or  in  cer- 
tain cases  general  waste  overloads  (BOD,  COD). 
One  must  be  careful  with  the  particular  oxidant 
system  chosen  so  as  to  minimize  wasteful  side 
reactions  or  over-oxidations,  toxic  by-product  for- 
mation, and/or  residual  oxidant  carry-over  into 
downstream  processes.  In  general,  chemical  oxida- 
tion is  more  appropriate  for:  (1)  relatively  low 
flow,  concentrated  wastestreams;  (2)  highly  vari- 
able waste  loads  of  moderate  flow;  (3)  wastes- 
treams of  such  a  nature  to  cause  biosystem  strain 
or  upset;  and/or  (4)  wastestream  which  contribute 
to  unacceptable  corrosion  or  odors.  In  assessing 
the  feasibility  of  oxidative  pretreatment,  it  is  im- 
portant to  evaluate  both  composite  and  grab  sam- 
ples so  that  both  relative  pollutant  loads  and  vari- 
ations thereof  are  considered.  This  paper  outlines 
the  considerations  involved  in  instituting  an  oxida- 
tive pretreatment  program  using,  as  an  example, 
the  application  of  hydrogen  peroxide  to  destroy 
thiosulfate  and  sulfide  in  a  petroleum  refining  was- 
testream. (See  also  W88-02132)  (Lantz-PTT) 
W88-02184 


PROCESS  CONSIDERATIONS  IN  LAND 
TREATMENT  OF  REFINERY  SLUDGES, 

Post,  Buckley,  Schuh  and  Jernigan,  Inc.,  West 
Palm  Beach,  FL.  Solid  and  Hazardous  Waste  Div. 
T.  G.  Sprehe,  L.  E.  Streebin,  J.  M.  Robertson,  and 
P.  T.  Bowen. 

IN:  Proceedings  of  the  40th  Industrial  Waste  Con- 
ference, Purdue  University,  West  Lafayette,  Indi- 
ana, May  14-15,  1985.  Butterworths,  Boston,  MA. 
1985.  p  529-533,  8  ref. 

Descriptors:  'Wastewater  treatment,  'Land  dis- 
posal, 'Oil  refineries,  'Sludge,  Oil  industry,  Vola- 
tile organics,  Hydrocarbons,  Model  studies,  Pollu- 
tion load,  Temperature,  Soil  water,  Humidity,  Or- 
ganic compounds,  Chemical  analysis. 

As  part  of  the  EPA's  Hazardous  Waste  Land 
Treatment  Research  Program,  an  extensive  field 
project  was  undertaken  at  the  University  of  Okla- 
homa to  evaluate  and  optimize  physical,  chemical, 
biological,  and  operational  factors  which  control 
the  process  of  land  treatment  of  oil  sludge.  The 
purpose  of  the  research  was  to  study  the  land 
treatment  of  API  separator  sludge  in  order  to 
establish  operational  guidelines  and  a  rational  basis 
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for  process  design.  It  was  recognized  that  the 
usefulness  of  such  guidelines  would  be  less  in  their 
application  to  situations  closely  matching  the  con- 
ditions of  the  subject  study  than  as  a  general  ap- 
proach to  a  variety  of  oily  waste  types  and  site 
conditions.  Specific  objectives  were  to  determine 
optimum  sludge  loading  rates  and  application  fre- 
quencies, as  well  as  to  identify  operational  consid- 
erations important  to  the  process.  Additional  re- 
search objectives  were  to  study  the  fate  of  selected 
priority  pollutants  commonly  present  in  oily 
sludges,  and  to  assess  the  volatile  atmospheric 
emissions  from  their  application  to  land.  In  assess- 
ing volatile  emissions  from  land  treatment,  the 
objectives  were  to:  (1)  determine  the  rate  and 
magnitude  of  fugitive  hydrocarbon  emissions;  (2) 
evaluate  and  model  the  effects  of  parameters  such 
as  sludge  loading  rate,  temperature,  soil  moisture, 
and  relative  humidity  on  the  quantity  of  emissions; 
and  (3)  identify  and  quantify  individual  compounds 
being  emitted.  Volatile  emissions  were  thus  ac- 
counted for  in  the  oil  mass  balance  equation.  The 
study  recommended  that  comprehensive  waste 
characterization,  soil  testing,  and  pilot  treatability 
studies  be  conducted  prior  to  design  and  construc- 
tion of  an  oily  waste  land  treatment  system.  Test- 
ing the  mechanical  properties  of  potential  site  soils 
both  before  and  after  oily  sludge  addition  in  the 
laboratory  is  critical  in  order  to  estimate  important 
characteristics  of  the  soil  during  system  operation. 
(See  also  W88-02132)  (Lantz-PTT) 
W88-02185 


TOWER-BIOLOGY  (R)  AND  ITS  APPLICA- 
TION FOR  THE  NITRIFICATION/DENITRIFI- 
CATION  OF  AMMONIA-RICH 

WASTEWATER, 

Bayer  A.G.,  Leverkusen  (Germany,  F.R.). 
G.  Diesterweg,  I.  Pascik,  and  J.  F.  Lawson. 
IN:  Proceedings  of  the  40th  Industrial  Waste  Con- 
ference, Purdue  University,  West  Lafayette,  Indi- 
ana, May  14-15,  1985.  Butterworths,  Boston,  MA. 
1985.  p  535-542,  5  fig,  3  tab. 

Descriptors:  *Wastewater  treatment,  •Nitrifica- 
tion, 'Denitrification,  'Ammonia,  'West  Germa- 
ny, Tower-Biology,  Aeration,  Flocculation,  De- 
gassing, Separation  techniques,  Sedimentation, 
Odors. 

The  elimination  of  nitrogen  from  wastewater  ef- 
fluents is  becoming  increasingly  important  in  the 
Federal  Republic  of  Germany.  Conventional  bio- 
logical wastewater  treatment  plants  have  aeration 
basins  with  a  water  depth  between  2.5  m  (8  ft)  and 
8.0  m  (26  ft).  Bayer  AG  has  developed  a  process 
where  the  water  level  in  the  aeration  tank  is  usual- 
ly between  8  m  (26  ft)  and  25  m  (82  ft).  This  great 
depth  of  water  is  the  reason  for  naming  the  process 
'Bayer  Tower-Biology'.  This  is  a  two-phase  injec- 
tor which  utilizes  the  kinetic  energy  of  the  water 
jet  to  efficiently  disperse  the  air  flow  into  extreme- 
ly fine  bubbles.  A  Tower-Biology  system  has  four 
major  process  stages:  (1)  separation  of  course  mate- 
rial in  order  to  protect  the  injectors.  The  slot- 
shaped  injector  has  a  minimum  opening  size  of  16 
mm  (0.62  in);  (2)  the  aeration  tower;  (3)  the  degass- 
ing and  flocculating  cyclone  are  located  down- 
stream of  the  aeration  tank.  This  unit  is  optimized 
for  the  volumes  of  wastewater  to  be  treated.  It 
degasses  the  water  by  rotary  flow  and  increases 
the  size  of  the  activated  sludge  floe  by  flocculation 
and  thus  improving  the  sedimentation  in  the  final 
clarification  system;  and  (4)  Vertical-flow  sedimen- 
tation tanks  of  the  Dortmund  tank  type  are  mainly 
used  for  the  final  clarification.  This  type  of  final 
clarifier  is  used  not  only  because  of  its  excellent 
clarification  properties,  the  absence  of  moving 
parts  in  the  tank,  and  the  formation  of  a  suspended 
filter  bed,  but  also  because  Dortmund  tanks  can  be 
constructed  in  elevated  concrete  columns  thus 
minimizing  the  pumping  energy  required  to  trans- 
fer the  activated  sludge  back  from  the  final  clarifi- 
cation system  to  the  aeration  tower.  The  advan- 
tages of  Tower-Biology  in  comparison  with  con- 
ventional processes  are:  (1)  the  small  amount  of 
space  required;  (2)  the  greater  efficiency  of  the 
aeration  equipment;  (3)  the  lesser  degree  of  un- 
pleasant smells;  and  (4)  the  reduced  noise  level. 
fSee  also  W88-02132)  (Lantz-PTT) 
W88-02186 


INSTITUTIONAL  BARRIERS  TO  LAND 
TREATMENT  OF  METAL  FINISHING 
WASTEWATERS, 

North  Central,  Inc.,  Palatine,  IL. 
F.  J.  Blaha,  G.  L.  Taylor,  and  R.  O.  Ball. 
IN:  Proceedings  of  the  40th  Industrial  Waste  Con- 
ference, Purdue  University,  West  Lafayette,  Indi- 
ana, May  14-15,  1985.  Butterworths,  Boston,  MA. 
1985.  p  543-549,  5  fig,  8  tab,  6  ref. 

Descriptors:  'Wastewater  treatment,  "Land  dis- 
posal, *Metal-finishing  wastes,  Heavy  metals,  Or- 
ganic compounds,  Economic  aspects,  Design 
standards,  Groundwater  pollution. 

Metal  finishing  wastewaters  are  produced  from  a 
number  of  processes  and  typically  have  significant 
quantities  of  heavy  metals  and  organic  contamina- 
tion. The  organic  contamination  originates  from 
the  oils  and  greases  used  for  corrosion  inhibition  or 
lubrication  during  processing  operations.  The 
heavy  metals  originate  from  etching  the  process 
stock,  from  plating/treatment  baths,  or  from  corro- 
sion protection  systems.  These  wastewaters  are 
typically  pretreated  and  discharged  to  a  Public 
Owned  Treatment  Works;  less  frequently  these 
wastewaters  are  discharged  in  accordance  with  an 
NPDES  permit.  The  pretreated  wastewater  is  in 
many  cases  suitable  for  land  treatment.  The  bene- 
fits to  be  gained  from  land  treatment  include:  low 
capital  investments  for  equipment,  small  land  re- 
quirements, no  NPDES  or  categorical  standards, 
ultimate  disposal  of  the  wastewater,  and  the  ability 
to  locate  manufacturing  plants  in  areas  without 
existing  sewers  or  suitable  waterways  for  effluent 
discharge.  Clearly,  land  treatment  can  be  a  major 
component  in  a  cost-effective  management  system 
for  metal  finishing  wastewaters.  Despite  the  advan- 
tages enumerated  above,  and  the  widespread  appli- 
cation of  land  treatment  systems  to  other 
wastewaters,  a  number  of  institutional  barriers  exist 
that  may  discourage  the  use  of  this  technology. 
These  institutional  barriers  include:  (1)  limited 
number  of  operating  systems  treating  metal  finish- 
ing wastewaters;  (2)  lack  of  standardized  design 
methodologies  (e.g.  state  design  manuals);  (3)  inac- 
curacies in  standard  references;  (4)  different  char- 
acteristics of  municipal  wastewaters  and  pretreated 
metal  finishing  wastewaters;  (5)  resistance  to  the 
application  of  technology  transfer;  and  (6)  concern 
for  the  potential  groundwater  effects.  A  general 
discussion  of  these  obstacles  is  presented  with  a 
case  study  of  how  these  obstacles  were  overcome 
for  a  plant  in  the  coil  coating  category.  (See  also 
W88-02 132)  (Lantz-PTT) 
W88-02187 


METALS  RECOVERY  FROM  WASTE  ACIDS, 

Recycle  Metals,  Glastonbury,  CT. 
C.  S.  Brooks. 

IN:  Proceedings  of  the  40th  Industrial  Waste  Con- 
ference, Purdue  University,  West  Lafayette,  Indi- 
ana, May  14-15,  1985.  Butterworths,  Boston,  MA. 
1985.  p  551-559,  9  tab,  13  ref. 

Descriptors:  "Heavy  metals,  'Separation  tech- 
niques, 'Wastewater  treatment,  'Metal-finishing 
wastes,  'Waste  acids,  Nickel,  Copper,  Zinc,  Sol- 
vent extraction,  Laurie  acid,  Sodium  lauryl  sulfate, 
Iron,  Chromium,  Cation  exchange,  Flocculation. 

Bench  scale  evaluation  tests  of  the  feasibility  of 
achieving  promising  separation  of  metals,  such  as 
Ni,  Cu,  and  Zn,  in  the  presence  of  Cr  and  Fe  from 
industrial  waste  pickling  acids  have  been  conduct- 
ed. Precipitation,  solvent  extraction,  cation  ex- 
change and  flotation  separation  technologies  were 
evaluated.  The  separation  concept  which  was  eval- 
uated consisted  of  adjusting  the  pH  of  the  waste 
acids  with  alkalis  to  a  moderately  acid  range  of  2 
to  5  to  precipitate  the  bulk  of  the  Fe,  followed  by 
the  separation  of  the  Ni,  Cu  and  Zn,  using  solvent 
extraction  with  lauric  acid/xylene,  cation  ex- 
change with  a  hydrogen  resin  and  precipitate  flota- 
tion with  lauric  acid  and  sodium  lauryl  sulfate.  All 
three  separation  alternatives  were  found  to  provide 
promising  recovery  (>67%),  dependent  upon  the 
waste  acid  composition.  New  England  metal  fin- 
ishing industry  waste  acids  commonly  contain  nu- 
merous components  other  than  Ni,  Cu,  Zn,  Cr  and 
Fe,  such  as  alumina  and  silica,  and  metals  such  as 
Cd,  Co,  Ti,  Sn,  Mo,  W,  Nb,  Ta,  Zr,  etc.,  plus 


certain  organic  surfactants,  all  of  which  compli- 
cates any  separation  scheme  devised.  The  emphasis 
in  the  present  study  has  been  focused  on  separation 
of  Ni,  Cu  and  Zn  from  Fe  and  Cr.  A  principal 
conclusion  of  this  study  is  that  each  waste  system 
is  a  special  case  that  requires  evaluation  and  selec- 
tion of  the  several  modes  most  appropriate  for 
recovery  of  metals  of  interest.  For  example,  em- 
ploying only  the  procedures  evaluated  here:  (1)  for 
the  mixed  pickling  acid,  solvent  extraction  could 
be  used  for  selective  separation  of  the  bulk  of  the 
Cu  and  precipitate  flotation  with  lauric  acid  and 
sodium  lauryl  sulfate  for  recovery  of  Ni  and  Zn; 
and  (2)  for  the  chromic  pickling  acid,  cation  ex- 
change could  be  used  for  separation  of  the  bulk  of 
the  Cu  and  Zn,  followed  by  either  solvent  extrac- 
tion or  flotation  of  the  Ni.  (See  also  W88-02132) 
(Lantz-PTT) 
W88-02188 


EVALUATION  OF  INDUSTRIAL  PROCESS 
MODIFICATIONS  TO  REDUCE  HAZARDOUS 
WASTES  IN  THE  ARMED  SERVICES, 

CH2M/Hill,  Reston,  VA. 
T.  E.  Higgins,  R.  B.  Fergus,  and  D.  P.  Desher. 
IN:  Proceedings  of  the  40th  Industrial  Waste  Con- 
ference, Purdue  University,  West  Lafayette,  Indi- 
ana, May  14-15,  1985.  Butterworths,  Boston,  MA. 
1985.  p  581-588.  DOA  Contract  No.  DAC  A87-84- 
C-0076. 

Descriptors:  'Water  quality  control,  'Process  con- 
trol, 'Hazardous  wastes,  'Wastewater  treatment, 
'Department  of  Defense,  Recycling,  Waste  recov- 
ery, Industrial  wastewater,  Metal-finishing  wastes, 
Paints,  Solvents. 

Since  1980  it  has  been  Department  of  Defense 
(DOD)  policy  to  limit  the  generation  of  hazardous 
waste  through  alternative  procurement  policies 
and  operational  procedures  that  are  both  environ- 
mentally attractive  and  economically  competitive. 
The  Army,  Navy,  Air  Force  were  directed  by 
DOD  to  reduce  quantities  of  hazardous  waste, 
when  feasible,  through  resource  recover  and  recla- 
mation, recycling,  source  separation,  and  raw  ma- 
terial conservation.  In  carrying  out  the  intent  of 
these  policies,  many  studies  have  been  performed 
that  recommended  industrial  process  modifications 
which,  if  successful,  had  the  potential  to  signifi- 
cantly reduce  the  generation  of  hazardous  wastes 
at  the  source,  rather  than  require  treatment  at  end- 
of-pipe  facilities.  Several  have  been  successfully 
implemented,  and  many  others  either  were  not 
implemented  or  failed  to  meet  their  goals.  DOD 
operates  industrial  facilities  to  repair  and  recondi- 
tion planes,  helicopters,  ships,  tanks,  and  other 
vehicles  and  equipment.  Metal  finishing  operations, 
which  are  performed  at  over  100  DOD  industrial 
facilities,  produce  most  of  DOD's  hazardous 
wastes.  Metal  finishing  operations  include:  paint 
stripping,  solvent  cleaning  (i.e.,  removal  of  dirt, 
oils,  grease,  and  corrosion  products),  metal  plating, 
and  painting.  This  paper  examines  process  modifi- 
cation case  studies  from  each  of  these  four  metal 
finishing  categories.  (See  also  W88-02132)  (Lantz- 
PTT) 
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MICROBIAL  DEGRADATION  OF  HAZARD- 
OUS WASTES  BY  LAND  TREATMENT, 

Oklahoma  State  Univ.,  Stillwater.  School  of  Civil 
Engineering. 

D.  F.  Kincannon,  and  Y.  S.  Lin. 
IN:  Proceedings  of  the  40th  Industrial  Waste  Con- 
ference, Purdue  University,  West  Lafayette,  Indi- 
ana, May  14-15,  1985.  Butterworths,  Boston,  MA. 
1985.  p  607-619,  10  fig,  9  tab.  EPA  Contract  No. 
CR  81025  01-0. 

Descriptors:  'Biodegradation,  'Land  disposal, 
•Hazardous  wastes,  'Wastewater  treatment,  Or- 
ganic compounds,  Organic  carbon,  Industrial 
wastes,  Dinitrophenol,  Trichlorophenol,  Dimeth- 
ylphenol,  Chloronaphthalene,  Chemical  equations, 
Soil  types,  Temperature,  Soil  moisture. 

High  treatment  efficiencies  (in  terms  of  TOC  and 
specific  chemicals)  can  be  achieved  by  biodegrada- 
tion of  industrial  sludges  in  land  treatment  systems. 
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This  study  shows  that  waste  sludges  containing 
toxic  or  hazardous  chemicals  can  be  accommodat- 
ed in  land  treatment  systems.  When  treatment  effi- 
ciency was  based  upon  the  removal  of  specific 
priority  pollutants  (dinitrophenol,  trichlorophenol, 
dimethylphenol  and  chloronaphthalene),  it  was 
found  that  the  priority  pollutants  were  removed  to 
very  low  levels.  It  was  found  that  the  removal  of 
the  organic  pollutants  could  not  be  described  by 
simple  kinetic  equations,  but  that  the  removal 
could  be  described  by  one,  two,  or  in  some  cases, 
three  first  order  rates.  It  was  also  found  that  the 
first  order  rates  were  a  function  of  loading,  type  of 
waste,  type  of  soil,  temperature,  moisture  content, 
and  cultivation.  Some  of  the  specific  chemicals 
were  removed  by  stripping  as  well  as  by  biodegra- 
dation.  No  evidence  of  downward  migration  of 
pollutants  was  observed  in  this  study.  This  may 
have  been  the  result  of  careful  control  of  the 
moisture  content  of  the  columns.  Water  was  never 
added  in  excess.  (See  also  W88-02132)  (Lantz- 
PTT) 
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EFFECTS  OF  ALKALINITY  AND  HARDNESS 
ON  ANAEROBIC  DIGESTION  OF  LANDFILL 
LEACHATE, 

Black  and  Veatch,  Kansas  City,  MO. 
J.  L.  Carter,  P.  E.  Schafer,  R.  T.  Janeshek,  and  G. 
C.  Woelfel. 

IN:  Proceedings  of  the  40th  Industrial  Waste  Con- 
ference, Purdue  University,  West  Lafayette,  Indi- 
ana, May  14-15,  1985.  Butterworths,  Boston,  MA. 
1985.  p  621-630,  1  fig,  9  tab,  3  ref. 

Descriptors:  'Alkalinity,  'Hardness,  'Wastewater 
treatment,  'Landfills,  'Anaerobic  digestion,  *Lea- 
chates,  Calcium,  Magnesium,  Iron,  Zinc,  Biologi- 
cal oxygen  demand,  Bicarbonates,  Sludge,  Chemi- 
cal oxygen  demand,  Phosphorus,  Metals. 

Landfill  leachate  contains  primarily  neutralized 
volatile  acids  which  are  readily  treated  anaerobi- 
cally.  The  neutralized  salts  in  the  Omega  Hills 
landfill  were  predominantly  calcium,  magnesium, 
iron,  zinc.  The  anaerobic  treatment  system  slowly 
built  up  an  active  mass  capable  of  better  than  93% 
BOD  removal.  Startup  data  verified  that  volatile 
acid  at  concentrations  8,000  mg/L  or  less  are  not 
toxic  to  the  anaerobic  bacteria  as  long  as  the  pH  is 
maintained  in  a  suitable  range.  Insufficient  phos- 
phorus concentrations  caused  a  loss  of  solids  and 
limited  the  rate  of  accumulation  of  active  microbial 
mass  required  for  stabilization  of  the  leachate.  Al- 
kalinity in  the  leachate  was  due  to  salts  of  the 
volatile  acids,  not  the  normal  bicarbonate  alkalinity 
found  in  industrial  wastes.  The  metabolism  of  the 
salts  of  the  volatile  acids  produced  methane  and 
carbon  dioxide  and  released  cations  from  the  vola- 
tile acid  salts.  The  carbon  dioxide  reacted  with  the 
released  cations  to  form  bicarbonate  alkalinity.  Be- 
cause of  the  reactor's  high  pH  and  temperature, 
inorganic  metals  precipitated.  Sludge  wasting  must 
be  adequate  to  remove  the  precipitated  solids  and 
prevent  the  media  from  becoming  clogged.  On  the 
other  hand,  it  is  important  that  the  wasting  rate  not 
be  excessive,  or  the  active  biomass  in  the  reactor 
can  become  too  low  for  efficient  BOD  removal. 
The  treatment  system  operated  in  a  very  stable 
manner  and  was  able  to  remove  17  g/d  of  COD 
per  liter  of  media  with  a  3.8  day  hydraulic  reten- 
tion time.  The  importance  of  sludge  wasting  and 
addition  of  sufficient  phosphorus  was  shown.  Fi- 
nally, the  pilot  plant  study  confirmed  the  suitability 
of  anaerobic  treatment  for  leachate  and  made  it 
possible  to  reduce  the  media  volume  used  in  the 
full-scale  system.  (See  also  W88-02132)  (Lantz- 
PTT) 
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INFLUENCE  OF  INDUSTRIAL  WASTES  ON 
THE  FORMATION  OF  VOLATILE  HALOGE- 
NATED  ORGAN1CS  DURING  EFFLUENT 
CHLORINATION, 

Cook  Coll.,  New  Brunswick,  NJ. 
J.  V.  Hunter,  M.  M.  Busby,  and  H.  Chang. 
IN:  Proceedings  of  the  40th  Industrial  Waste  Con- 
ference, Purdue  University,  West  Lafayette,  Indi- 
ana, May  14-15,  1985.  Butterworths,  Boston,  MA. 
1985.  p  631-638,  8  tab,  4  ref. 


Descriptors:  'Wastewater  treatment,  'Water  pollu- 
tion sources,  'Volatile  halogenated  organic  com- 
pounds, 'Chlorination,  Industrial  wastewater, 
Sludge,  Metals,  Organic  compounds,  New  Jersey. 

In  an  industrialized  state  such  as  New  Jersey,  most 
large  wastewater  plants  contain  significant  propor- 
tions of  industrial  wastes,  many  of  which  are  or- 
ganic in  nature.  The  question  arose  as  to  what 
influence  these  wastes  would  have  on  the  produc- 
tion of  halogenated  organics  during  effluent  chlor- 
ination. The  increased  complexity  due  to  the  addi- 
tional industrial  organics  could  be  significant  if 
these  organics  act  as  precursors  for  halogenated 
organics.  The  purpose  of  the  research  described  in 
this  paper  was  to  determine  the  nature  and  the 
extent  of  this  effect.  Four  Northern  New  Jersey 
plants  were  selected  for  this  study.  The  plants 
contained  approximately  0%,  23%,  27%  and  50% 
industrial  wastewaters  by  volume.  All  were  sec- 
ondary treatment  plants  (activated  sludge  or  one  of 
its  modifications)  employing  effluent  chlorination. 
Grab  samples  were  obtained  at  the  point  of  the 
discharge  from  the  secondary  clarifier  and  from 
the  points  of  discharge  from  the  chlorination  tanks. 
High  concentrations  of  volatile  halogenated  organ- 
ics in  the  influent  of  the  chlorination  tanks  ob- 
served for  those  wastewaters  containing  industrial 
wastes  made  these  observations  of  the  formation  of 
volatile  halogenated  organics  very  difficult.  It  can 
only  be  stated  that  there  may  be  a  positive  correla- 
tion between  degree  of  industrialization  and  halo- 
form  formation.  This  does  not  imply  that  there  was 
not  effect.  There  was  an  excellent  correlation  be- 
tween halogenated  organics  in  a  chlorinated  efflu- 
ent and  the  external  industrial  wastes  contents  of 
the  initial  wastewater.  This  correlation,  however, 
is  mainly  due  to  the  fact  that  the  halogenated 
organics  are  in  the  influent  to  the  chlorination 
tanks,  not  because  they  were  formed  during  chlor- 
ination. (See  also  W88-02132)  (Lantz-PTT) 
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TOXIC  POLLUTANT  REMOVALS  AND  RE- 
MOVAL CREDITS  AT  A  MAJOR  POTW, 

Los  Angeles  County  Sanitation  Districts,  Whittier, 
CA. 

S.  R.  Austin,  P.  C.  Martyn,  J.  G.  Kremer,  and  R. 
P.  Miele. 

IN:  Proceedings  of  the  40th  Industrial  Waste  Con- 
ference, Purdue  University,  West  Lafayette,  Indi- 
ana, May  14-15,  1985.  Butterworths,  Boston,  MA. 
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Descriptors:  'Wastewater  treatment,  'Publicly 
owned  treatment  works,  'Removal  credits,  'Cali- 
fornia, 'Los  Angeles,  Hazardous  wastes,  Econom- 
ic aspects,  Waste  disposal,  Toxicity,  Pretreatment 
of  wastewater,  Costs,  Industrial  wastes, 
Wastewater  facilities. 

Removal  credits  to  companies  that  discharge  to 
public  sewers  are  an  essential  part  of  the  EPA's 
program  to  establish  equivalent  wastewater  dispos- 
al burdens  on  direct  and  indirect  dischargers  as 
mandated  by  the  Clean  Water  Act.  Basing  the 
removal  credits  on  the  performance  of  individual 
public  operated  treatment  works  (POTWs),  how- 
ever, does  not  fully  establish  this  equivalency. 
Since  pollutants  are  easier  to  remove  from  concen- 
trated wastestreams  than  from  more  dilute  wastes- 
treams,  industrial  users  of  POTWs  with  high  toxic 
pollutant  loadings  will  have  higher  revised  pre- 
treatment standards  and  lower  costs  than  users  of 
less  industrialized  systems.  Also,  a  program  that  is 
not  implemented  does  not  exist.  If  the  EPA  does 
not  grant  POTWs  the  authority  to  grant  removal 
credits,  the  removal  credits  will  be  of  no  benefit  to 
industrial  dischargers.  The  Sanitation  Districts  of 
Los  Angeles  County's  experience  indicates  that 
administering  removal  credits  may  be  more  com- 
plicated than  had  been  anticipated.  As  an  industrial 
wastewater  pretreatment  program  goes  into  effect, 
the  POTW  influent  concentrations  of  toxic  pollut- 
ants will  decrease.  This  may  or  may  not  cause  the 
actual  removal  rates  to  decrease,  but,  as  the  influ- 
ent concentrations  approach  the  detection  limit, 
the  measured  removal  rates,  which  are  used  to 
determine  removal  credits,  will  drop  dramatically. 
The  Sanitation  District's  data  also  indicate  that  a 
single  year;s  data  may  not  adequately  characterize 
the  long-term  performance  of  a  wastewater  treat- 


ment plant.  Normal  fluctuations  in  influent  concen- 
trations, treatment  plant  performance  and  other 
factors  will  cause  fluctuations  in  the  removal  rates. 
This  means  that  several  years  and  several  down- 
ward adjustments  in  the  removal  credits  may  be 
required  to  establish  the  removal  credits  at  a  level 
that  the  treatment  plant  can  consistently  meet.  (See 
also  W88-02132)  (Lantz-PTT) 
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ILLEGAL  LIQUID  INDUSTRIAL  WASTE  SITE 
CLEAN-UP  AND  RESTORATION, 

Ontario   Ministry   of  the   Environment,   Toronto 

(Ontario).  Environmental  Approvals  and  Project 

Engineering  Branch. 

For   primary   bibliographic   entry   see   Field   5G 
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CONTINUOUS  FIXATION  AND  REMOVAL  OF 
EXPLOSIVE  WASTES  FROM  PINK  WATER 
USING  SURFACTANT  TECHNOLOGY, 

Army    Armament    Research    and    Development 
Command,  Watervliet,  NY.  Large  Caliber  Weapon 
Systems  Lab. 
D.  J.  Freeman. 

IN:  Proceedings  of  the  40th  Industrial  Waste  Con- 
ference, Purdue  University,  West  Lafayette,  Indi- 
ana, May  14-15,  1985.  Butterworths,  Boston,  MA. 
1985.  p  659-676,  4  fig,  16  tab,  7  ref. 

Descriptors:  'Continuous  fixation,  'Wastewater 
treatment,  'Explosives,  'Pink  water,  'Surfactants, 
'Water  quality  control,  'Chemical  treatment,  Tri- 
nitrotoluene, Water  pollution  prevention,  Hydro- 
gen ion  concentration,  Chemical  reactions,  Tria- 
zines,  Dinitrobenzene,  Tetrazines,  Chemical  pre- 
cipitation. 

A  continuous-flow  two-stage  reactor  surfactant 
treatment  process  can  be  used  to  remove  virtually 
100%  of  both  TNT  (trinitrotoluene)  and  RDX 
(hexahydro-l,3,5-trinitro-s-triazine)  from  pink 
water  using  the  bifunctional  quaternary  surfactant 
Duoquad  T-50.  In  addition,  all  other  identified 
pink  water  components,  except  DNB  (2,4-dinitro- 
benzene),  were  removed  by  surfactant  treatment. 
Reaction  parameters  include  a  pH  of  11.5  (with 
sodium  hydroxide  solution),  reaction  temperature 
of  55  C,  surfactant/TNT  molar  ratio  of  0.30  to 
0.375,  and  reactor  retention  time  of  one  hour  per 
reactor  stage.  Depending  on  the  requirements  for 
or  disposition  of  the  effluent  filtrate,  trade-offs  can 
be  made  with  overall  removal  efficiency  if  heat  is 
not  available,  practical,  or  economical  by  reducing 
the  reaction  temperature  as  discussed.  It  would  be 
necessary  to  make  concurrent  pH  increases.  The 
process  has  two  products:  a  very  small  amount  of 
co-precipitated  explosive-surfactant  complex  and 
excess  surfactant,  which  can  be  easily  incinerated, 
and  a  filtrate  which,  after  neutralization  with  sulfu- 
ric acid  and  filtration,  can  be  discharged  to  con- 
ventional wastewater  treatment.  This  process  may 
provide  an  economic  alternative  to  the  use  of 
carbon  adsorption  for  the  removal  of  explosives 
from  wastewater  streams  from  the  standpoint  of 
both  process  costs  and  disposal  of  process  waste 
products.  Another  alternative  is  a  surfactant  treat- 
ment-carbon adsorption  hybrid  system,  now  under 
evaluation.  This  process  has  great  potential  for 
incorporation  into  the  waste  treatment  unit  at  the 
new  RDX  plant  to  be  built  at  Louisiana  AAP.  The 
major  components  in  that  process  waste  stream 
will  be  RDX,  HMX,  SEX,  and  TAX,  all  of  which 
can  be  100%  removed  by  surfactant  treatment. 
(See  also  W88-02132)  (Lantz-PTT) 
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PILOT  TESTING  AND  DESIGN  OF  A  HIGH 
TEMPERATURE  AIR  STRIPPING  SYSTEM 
FOR  MEK  REMOVAL, 

Hydro  Group,  Inc.,  Linden,  NJ.  Environmental 
Products  Div. 
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1985.  p  677-683,  2  fig,  2  tab,  6  ref. 
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Descriptors:  'Pilot  plants,  'Temperature,  *Air 
stripping,  *Methylethyl  ketone,  'Wastewater  treat- 
ment, Aquifers,  Recovery  wells,  Design  standards, 
Performance  evaluation,  Volatile  organics,  Organ- 
ic compounds. 

The  air  stripping  process  has  been  used  successful- 
ly in  many  applications  for  removal  of  volatile 
organic  compounds  from  groundwater  supplies, 
plant  process  flows,  and  waste  streams.  Air  strip- 
ping has  advantages  such  as  simplicity  or  oper- 
ation, low  capital  costs,  and  very  low  operation 
and  maintenance  costs  when  compared  to  other 
methods  of  volatile  organics  removal.  One  of  the 
few  limitations  on  the  process  is  the  range  of 
compounds  that  are  strippable  -  stripping  is  eco- 
nomically feasible  on  compounds  such  as  the 
chlorinated  solvents  (TCE,  PCE,  etc.),  lightweight 
aromatics  (benzene,  toluene,  etc.)  nd  other  easily 
volatilized  compounds.  The  purpose  of  this  study 
was  to  examine  the  feasibility  of  stripping  less 
volatile  compounds  by  raising  the  process  tempera- 
ture to  increase  their  volatility.  This  study  was 
performed  in  order  to  design  a  modular,  portable 
high  temperature  air  stripping  system  for  use  at 
hazardous  material  spill  sites.  The  location  that 
prompted  the  study  was  a  surface  aquifer  that  was 
contaminated  with  Methyl  Ethyl  Ketone  (MEK). 
Approximately  1 1,360  (3000  gallons)  of  pure  MEK 
escaped  from  a  tanker  trailer  and  penetrated  the 
aquifer.  Earlier  ambient  temperature  stripping  tests 
yielded  very  poor  removal  efficiencies.  Only  a 
25%  reduction  in  the  MEK  levels  was  achieved 
using  a  mobile  pilot  air  stripper.  In  comparison  this 
same  pilot  system  has  removed  up  to  98%  of  more 
volatile  compounds  such  as  TCE.  Since  there  was 
virtually  no  data  available  on  high  temperature 
stripping,  it  was  decided  to  perform  pilot  studies 
using  a  sample  of  water  drawn  from  the  most 
heavily  contaminated  well.  The  water  was  pumped 
into  a  24,600  L  (6,500  gallon)  holding  tank.  Since 
MEK  floats  on  water,  the  sampling  pump  was 
placed  just  below  the  water  surface  in  the  hopes  of 
obtaining  the  most  heavily  contaminated  sample. 
Concentrations  at  the  beginning  of  the  sample  re- 
covery were  over  4000  mg/L;  these  decreased  to 
approximately  700  mg/L  by  the  end  of  the  sample 
collection.  The  water  was  yellow  and  foamy  and 
occasionally  a  milky-white  color.  Later  analysis 
showed  MEK  levels  of  about  1000  mg/L  in  the 
raw  water  used  for  the  testing.  (See  also  W88- 
02132)  (Lantz-PTT) 
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DYE  SENSITIZED  PHOTO-OXIDATION  OF 
BROMACIL  IN  WASTEWATER, 

Tennessee     Technological      Univ.,      Cookeville. 
Center  for  the  Management,  Utilization  and  Pro- 
tection of  Water  Resources. 
T.  N.  Eisenberg,  E.  J.  Middlebrooks,  and  V.  D. 
Adams. 
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ference, Purdue  University,  West  Lafayette,  Indi- 
ana, May  14-15,  1985.  Butterworths,  Boston,  MA. 
1985.  p  693-702,  8  fig,  3  tab,  22  ref. 

Descriptors:  'Wastewater  treatment,  'Dyes, 
•Photo-oxidation,  'Chemical  treatment,  Oxidation, 
Bromocil,  Hyvar  X-L,  Hydrogen  ion  concentra- 
tion, Gas  chromatography,  Dissolved  oxygen, 
Methylene  blue,  Suspended  solids. 

At  the  present  time,  insufficient  information  is 
available  for  the  design  of  a  full  scale  solar  detoxi- 
fication system.  The  objective  of  this  study  was  to 
provide  such  information  by  performing  the  fol- 
lowing tasks:  (1)  Determine  the  feasibility  of  dye 
sensitized  photooxidation  for  wastewater  detoxifi- 
cation in  a  field  situation;  (2)  Test  a  refractory  and 
toxic  organic  compound  for  degradation  by  pho- 
tooxidation; (3)  Determine  the  effects  of  mixing, 
dye  concentration,  dissolved  oxygen  concentra- 
tion, pH  value,  initial  substrate  concentration, 
solids  settling,  light  intensity,  and  detention  time 
on  substrate  removal;  (4)  Determine  the  extent  to 
which  the  substrate  can  be  removed;  and  (5)  De- 
scribe mathematically  the  rate  of  degradation  ob- 
served. Secondary  unchlorinated  effluent  from  the 
City  of  Livingston,  TN  Wastewater  Treatment 
Plant  was  the  source  of  water  for  the  bench  scale 
studies.  The  water  was  pumped  from  the  overflow 
weirs  of  the  secondary  clarifier  into  a  series  of  six 


208  L  (55  gal)  containers.  Experiments  were  con- 
ducted during  the  period  of  March  20  to  April  18, 
1985,  during  which  time  6  batch  experiments  were 
performed.  A  total  of  36  different  operating  combi- 
nations were  investigated  using  various  pH  values 
(adjusted  to  desired  value  with  6N  NaOH),  MB 
concentrations,  initial  bromacil  concentrations  and 
mixing  regimes,  and  random  effects  of  sunlight 
intensity  and  suspended  solids.  Hyvar  X-L  (broma- 
cil) extraction  efficiency  declines  at  pH  values 
above  9.0.  COD  analyses  were  inconclusive  due  to 
the  volatility  of  inert  ingredients  present  in  the 
bromacil  source.  Industrial  grade  MB  (TRICON) 
is  as  effective  a  photosensitizing  agent  as  laborato- 
ry grade  MB  and  considerably  less  expensive. 
Solids  settling  enhances  substrate  removal;  howev- 
er, the  removal  is  due  to  adsorption  of  the  sub- 
strate onto  suspended  matter,  rather  than  to  pho- 
tooxidation of  the  substrate.  Photooxidation  rates 
are  unaffected  for  bromacil  concentrations  up  to  40 
mg/L.  At  higher  concentrations,  the  DO  is  deplet- 
ed and  reaction  rates  decline.  Sunlight  intensities  in 
the  range  of  300-900  W/sq  m  are  sufficient  to 
initiate  the  photooxidation  mechanism.  (See  also 
W88-02132)  (Lantz-PTT) 
W88-02201 


REMOVAL  OF  TOTAL  TOXIC  ORGANICS  AT 
FORD  MOTOR  COMPANY, 

McNamee,  Porter  and  Seeley,  Ann  Arbor,  MI. 
S.  J.  Kang,  J.  A.  Borchardt,  J.  K.  Pugh,  and  P.  R. 
Lawrence. 

IN:  Proceedings  of  the  40th  Industrial  Waste  Con- 
ference, Purdue  University,  West  Lafayette,  Indi- 
ana, May  14-15,  1985.  Butterworths,  Boston,  MA. 
1985.  p  703-709,  8  fig,  6  ref. 

Descriptors:  'Wastewater  treatment,  'Volatile  or- 
ganics, 'Organic  compounds,  'Ford  Motor  Com- 
pany, Aeration,  Spraying,  Air  stripping,  Mathe- 
matical studies,  Industrial  wastewater,  Tempera- 
ture, Chemical  reactions,  Mass  transfer. 

Both  spray  nozzle  and  surface  aeration  systems  are 
capable  of  stripping  volatile  total  toxic  organics 
from  the  wastewater  at  Ford  Motor  Company, 
Ann  Arbor,  MI.  The  nozzle  system  has  the  advan- 
tage of  being  compact  while  the  surface  aeration 
system  is  energy  efficient.  The  critical  design  fac- 
tors in  the  spray  nozzle  system  are  nozzle  size,  air- 
to-water  ratio,  nozzle  spacing  and  temperature.  A 
statistical  model  incorporating  these  parameters 
has  been  developed  to  aid  in  design.  The  critical 
design  factors  in  the  surface  aeration  system  are 
power-to-volume  ratio,  type  of  aerator,  tempera- 
ture, number  of  stages  and  detention  time.  The 
value  of  the  mass  transfer  rate  constant,  depends 
upon  the  unit  power  input,  the  aeration  device  and 
the  wastewater  temperature.  Once  a  mass  transfer 
rate  constant  value  is  determined  for  an  aeration 
system,  the  required  detention  time  can  be  calcu- 
lated. (See  also  W88-02132)  (Lantz-PTT) 
W88-02202 


SHOCK  LOAD  CAPABILITIES  OF  ANAERO- 
BIC SYSTEMS  TREATING  HIGH  STRENGTH 
WASTEWATERS, 

Oklahoma  State  Univ.,  Stillwater.  School  of  Civil 
Engineering. 

E.  L.  Stover,  R.  Gonzalez,  and  G. 
Gomathinayagam. 

IN:  Proceedings  of  the  40th  Industrial  Waste  Con- 
ference, Purdue  University,  West  Lafayette,  Indi- 
ana, May  14-15,  1985.  Butterworths,  Boston,  MA. 
1985.  p  71 1-718,  5  fig,  3  tab,  8  ref. 

Descriptors:  'Shock  load,  'Pollutant  load, 
•Wastewater  treatment,  *Anaerobic  digestion,  Bio- 
logical treatment,  Industrial  wastewater,  Tempera- 
ture, Hydrogen  ion  concentration,  Aerobic  diges- 
tion, Nutrients. 

High  strength  industrial  wastewaters  present  a 
unique  challenge  to  biological  treatment  processes, 
especially  aerobic  systems.  Extensive  pilot  studies 
with  both  fixed-film  and  suspended  growth  anaero- 
bic systems  over  the  past  four  years  have  shown 
their  stability  and  capabilities  of  operating  under 
changing  conditions  relative  to  substrate  removal, 
effluent  quality,  gas  production,  and  gas  quality. 
When  compared  to  aerobic  systems,  these  anaero- 


bic systems  have  demonstrated  many  advantages 
relative  to  'real  world'  operational  considerations. 
Accurate  prediction  and  modeling  of  treatment 
performance  and  gas  production  can  be  accom- 
plished when  substrate  utilization  and  gas  produc- 
tion are  expressed  as  a  function  of  the  mass  sub- 
strate loading  rate  by  monomolecular  kinetics  The 
anaerobic  systems,  when  designed  and  operated 
properly,  produce  high  treatment  efficiencies  with 
stable  methane  production.  At  times  during  shock 
load  studies,  the  substrate  loading  rates  were  dou- 
bled for  24  hours  with  very  little  effluent  substrate 
leakage  and  impact  on  the  gas  production  rates. 
Temperature  and  pH  were  found  to  be  two  of  the 
most  critical  factors.  When  the  pH  was  allowed  to 
go  below  6.5,  operational  problems  were  encoun- 
tered. Decrease  in  temperature  during  continuous 
feeding  had  significant  negative  impacts  on  both 
effluent  quality  and  gas  production.  Various  inves- 
tigations on  the  effects  of  shock  loads  due  to 
variations  in  feed  concentration,  flow  rate,  pH, 
temperature,  and  nutrients  revealed  that  both  types 
of  anaerobic  systems  (suspended  growth  and  fixed- 
film)  could  handle  such  shocks  if  the  systems  were 
properly  monitored  and  controlled.  The  studies 
presented  here  show  the  'real  world  applicability 
of  designing  and  operating  anaerobic  treatment 
systems  for  high  strength  industrial  wastewaters. 
(See  also  W88-02132)  (Lantz-PTT) 
W88-02203 


ENHANCED  COD  REMOVAL  FROM  PHAR- 
MACEUTICAL WASTEWATER  USING  POW- 
DERED ACTIVATED  CARBON  ADDITION  TO 
AN  ACTIVATED  SLUDGE  SYSTEM, 

Rexnord,  Inc.,  Milwaukee,  WI.  EnviroEnergy 
Technology  Center. 

R.  A.  Osantowski,  C.  R.  Dempsey,  and  K.  A. 
Dostal. 

IN:  Proceedings  of  the  40th  Industrial  Waste  Con- 
ference, Purdue  University,  West  Lafayette,  Indi- 
ana, May  14-15,  1985.  Butterworths,  Boston,  MA. 
1985.  p  719-727,  5  fig,  3  tab,  7  ref. 

Descriptors:  •Wastewater  treatment,  'Pharmaceu- 
tical industry,  'Industrial  wastewater,  'Activated 
carbon,  *Activated  sludge,  Biological  treatment, 
Pilot  plants,  Chemical  oxygen  demand,  Powdered 
activated  carbon,  Suspended  solids,  Mixed  liquor 
solids. 

On  October  27,  1983,  the  EPA  promulgated  final 
Pharmaceutical  Manufacturing  Point  Source  Cate- 
gory Effluent  Limitations  Guidelines,  Pretreatment 
Standards,  and  New  Source  Performance  Stand- 
ards. In  this  rulemaking,  the  Agency  decided  to 
return  to  the  1976  Best  Practicable  Control  Tech- 
nology Currently  Available  subcategorization 
scheme,  and,  as  a  result,  the  1982  proposed  COD 
regulations  are  no  longer  a  valid  point  of  compari- 
son. A  final  decision  on  appropriate  Best  Available 
Technology  Economically  Achievable  limitations 
and  NSPS  for  COD  was  postponed  until  additional 
information  could  be  obtained  on  applicable  COD 
removal  technologies  and  their  achievable  concen- 
trations. This  paper  presents  the  results  of  PAC/ 
activated  sludge  studies  for  the  treatment  of  phar- 
maceutical industry  wastewater.  From  September 
to  December,  1984,  an  eighty-three  (83)  day  study 
was  conducted  using  a  biological  pilot  plant  as  the 
control,  and  two  other  biological  systems  as  the 
experimental  (PAC  fed)  systems.  The  three  acti- 
vated sludge  units  were  operated  in  parallel.  The 
objective  of  this  study  was  to  evaluate  the  effec- 
tiveness of  powdered  activated  carbon  addition  to 
the  activated  sludge  process  to  reduce  effluent 
COD  concentrations.  It  was  found  that  PAC  addi- 
tion to  the  activated  sludge  process  can  increase 
the  soluble  COD  removal  from  pharmaceutical 
manufacturing  wastewater.  The  PAC/activated 
sludge  process  cannot  be  recommended  as  a  viable 
process  for  this  plant's  wastewater  until  the  cause 
of  the  viscous  floating  mixed  liquor  suspended 
solids  is  identified  and  adequate  safeguards  against 
its  occurrence  are  demonstrated.  (See  also  W88- 
02132)  (Lantz-PTT) 
W88-02204 
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TREATMENT  OF  PHENOL-FORMALDEHYDE 
RESIN  WASTEWATERS  USING  ROTATING 
BIOLOGICAL  CONTACTORS, 

Wuhan  Inst,  of  Urban  Construction  Engineering 
(China). 

C.-W.  Huang,  Y.  T.  Hung,  and  Y.-S.  Dong. 
IN:  Proceedings  of  the  40th  Industrial  Waste  Con- 
ference, Purdue  University,  West  Lafayette,  Indi- 
ana, May  14-15,  1985.  Butterworths,  Boston,  MA. 
1985.  p  729-746,  11  fig,  13  tab,  3  ref. 

Descriptors:  'Wastewater  treatment,  'Formalde- 
hyde, 'Rotating  biological  contactors,  'Wuhan, 
•China,  Biological  treatment,  Phenols,  Chemical 
oxygen  demand,  Temperature,  Pollutant  load, 
Resins. 

The  wastewaters  generated  from  the  Wuhan 
Chemical  Plant,  Wuhan,  China,  contained  phenol 
and  inorganic  salts  from  the  distillation  process, 
and  filtering  cloth  washing  in  the  phenol  plant  and 
phenol,  formaldehyde,  methanol,  and  benzene 
from  the  phenol-formaldehyde  resin  plant.  Phenol 
reacts  with  formaldehyde  in  the  presence  of  hydro- 
chloric acid  as  catalyst,  undergoes  condensation 
and  polymerization  to  form  the  final  product,  the 
thermosetting  resins.  Wastewaters  produced  from 
these  various  processes  are  called  the  phenol-form- 
aldehyde wastewaters.  For  phenol  formaldehyde 
resin  wastewaters  containing  300  mg/L  phenol, 
200  mg/L  formaldehyde,  and  1500  mg/L  COD, 
the  1 -shaft  4-stage  rotating  biological  contactor 
(RBC)  at  a  hydraulic  detention  time  of  2.8  hours 
removed  99.6%  phenol,  93%  formaldehyde,  and 
60-90%  COD.  For  wastewaters  containing  200-400 
mg/L  phenol,  250-300  mg/L  formaldehyde,  and 
1500-2000  mg/L  COD,  the  1-shaft  4-stage  and  3- 
shaft  3-stage  RBC  in  series  at  a  hydraulic  detention 
time  of  4.5  hours  removed  99.9%  phenol,  100% 
formaldehyde,  and  90%  COD.  For  high  strength 
wastewaters,  the  minimum  hydraulic  wastewaters, 
the  minimum  hydraulic  detention  time  should  be 
2.8  hours.  The  1-shaft  4-stage  and  3-shaft  3-stage 
RBC  in  series  could  handle  shock  loading  with  a 
hydraulic  detention  time  of  4.5  hours  and  a  COD 
surface  loading  rate  of  no  longer  than  38  g/sq  m/ 
day.  It  took  2  days  for  the  1-shaft  4-stage  RBC 
with  a  hydraulic  detention  time  of  2.8  hours  and  a 
COD  surface  loading  of  no  larger  than  70  g/sq  m/ 
day  to  recover  from  the  shock  loading.  The  design 
parameters  developed  in  this  study  were  6.54  g/sq 
m/day  of  phenol  surface  loading,  33.3  g/sq  m/day 
of  COD  surface  loading,  6.4  g/sq  m/day  of  formal- 
dehyde surface  loading  and  35  L/sq  m/day  of 
hydraulic  loading.  Stripping  of  phenol  and  formal- 
dehyde by  the  RBC  process  depended  upon  air 
temperature  and  the  influent  concentration.  (See 
also  W88-02132)  (Lantz-PTT) 
W88-O2205 


WASTE  ACTIVATED  SLUDGE  DIGESTION 
WITH  THERMOPHILIC  ATTACHED  FILMS, 

New  York  State  Coll.  of  Agriculture  and  Life 
Sciences,  Ithaca.  Dept.  of  Agricultural  Engineer- 
ing. 

U.  J.  Han,  R.  M.  Kabrick,  and  W.  J.  Jewell. 
IN:  Proceedings  of  the  40th  Industrial  Waste  Con- 
ference, Purdue  University,  West  Lafayette,  Indi- 
ana, May  14-15,  1985.  Butterworths,  Boston,  MA. 
1985.  p  747-758,  7  fig,  3  tab,  17  ref. 

Descriptors:  'Wastewater  treatment,  'Activated 
sludge,  'Thermophilic  bacteria,  'Anaerobic  diges- 
tion, Biodegradation,  Chemical  oxygen  demand, 
Digestion,  Retention  time,  Solids,  Separation. 

This  1.5  year  study  was  conducted  to  determine 
the  feasibility  of  using  a  thermophilic  anaerobic 
attached  film  expanded  bed  process  to  treat  organ- 
ic slurries  such  as  waste  activated  sludge.  All  labo- 
ratory reactors  were  operated  at  55C.  Completely 
mixed  controls  were  compared  to  single-pass  ex- 
panded beds  where  the  raw  untreated  activated 
sludge,  or  the  hydrolyzed  activated  sludge,  was 
added  to  the  system.  The  single-stage  expanded 
bed  was  contrasted  to  the  two-phase  system  where 
hydrolysis  was  used  prior  to  the  expanded  bed. 
Completely  mixed  thermophilic  digesters  were  ca- 
pable of  achieving  95%  conversion  of  biodegrada- 
ble organic  matter  in  30  days  and  74%  conversion 
in  7.5  days.  The  total  biodegradable  fraction  of  the 
real   waste   activated   sludge   (RWAS)   was   57% 


with  an  estimated  5-day  SRT  whereas  the  labora- 
tory-generated waste  activated  sludge  (LWAS) 
had  a  43%  total  biodegradable  fraction  of  the  total 
COD  with  a  10-day  solids  retention  time.  A  3-day 
hydraulic  retention  time  in  the  hydrolysis,  com- 
pletely mixed  unit  at  55C  resulted  in  solubilization 
of  93%  of  the  total  COD  of  the  LWAS.  Compara- 
ble solubilization  efficiencies  for  RWAS  were  as 
low  as  32%.  Good  liquid/solids  separation  resulted 
during  sedimentation  with  the  LWAS  but  was 
limited  with  RWAS.  Greater  than  80%  of  the  total 
COD  of  the  soluble  fraction  in  the  hydrolysate  was 
converted  in  the  expanded  bed  in  less  than  1 5-hour 
hydraulic  retention  time.  A  3-day  hydraulic  reten- 
tion time  in  the  55  C  hydrolysis  unit  followed  by  a 
0.6-d  HRT  expanded  bed  with  or  without  separa- 
tion of  solids  resulted  in  greater  than  85%  conver- 
sion of  the  biodegradable  COD.  (See  also  W88- 
02132)  (Lantz-PTT) 
W88-02206 


IN-BASIN  CHLORINATION  FOR  CONTROL 
OF  ACTIVATED  SLUDGE  BULKING  IN  IN- 
DUSTRIAL WASTE  TREATMENT  PLANTS, 

Du  Pont  de  Nemours  (E.I.)  and  Co.,  Wilmington, 
DE. 

H.  J.  Campbell,  D.  Troe,  R.  Gray,  D.  Jenkins,  and 
C.  W.  Kirby. 

IN:  Proceedings  of  the  40th  Industrial  Waste  Con- 
ference, Purdue  University,  West  Lafayette,  Indi- 
ana, May  14-15,  1985.  Butterworths,  Boston,  MA. 
1985.  p  759-773,  16  fig,  5  tab,  5  ref. 

Descriptors:  'Chlorination,  'Activated  sludge, 
'Wastewater  treatment,  'Bulking  sludge, 
Wastewater  facilities,  Polymers,  Biological  treat- 
ment, Chemical  oxygen  demand,  Chlorine. 

In-basin  chlorination  has  been  used  successfully  to 
control  activated  sludge  bulking  at  three  full-scale 
industrial  waste  treatment  plants.  The  use  of  C12 
for  bulking  control  resulted  in  prevention  of  treat- 
ment plant  upsets  which  could  have  led  to  NPDES 
permit  noncompliance  and,  in  two  instances,  re- 
sulted in  considerable  cost  savings  over  the  prior 
practice  of  using  polymers.  When  dealing  with 
filamentous  organisms  that  grow  inside  the  activat- 
ed sludge  floe  and  cause  bulking  due  to  the  pro- 
duction of  a  'stretched  out'  diffuse  floe,  in  -basin 
chlorination  can  cause  some  deterioration  of  efflu- 
ent quality  for  both  turbidity  and  soluble  COD. 
These  quality  deteriorations  appear  to  be  related  to 
C12  dose;  recovery  from  them  is  rapid  following 
the  reduction  and/or  cessation  of  C12  dosing.  In 
the  cases  described  here,  it  was  possible  to  amelio- 
rate the  bulking  problem  using  in-basin  chlorina- 
tion without  causing  effluent  discharge  limitations 
to  be  exceeded.  For  the  'stretched  out'  diffuse  floe 
bulking  situation,  there  appears  to  be  a  site  specific 
'threshold  level'  of  chlorine  at  which  filamentous 
bulking  rapidly  declines.  Before  this  'threshold 
level'  is  achieved,  small  changes  in  the  bulking 
condition  are  observed;  when  this  level  is  exceeded 
significantly,  measurable  deterioration  in  effluent 
quality  may  be  observed.  On  the  one  occasion  that 
measurements  were  made,  in-basin  chlorination  for 
bulking  control  did  not  produce  an  increase  in 
effluent  concentrations  of  chlorinated  organics. 
(See  also  W88-02132)  (Lantz-PTT) 
W88-02207 


MODIFIED  EXTENDED  AERATION  PLANT 
FOR   MINIMIZING   SLUDGE  PRODUCTION, 

Delaware  Univ.,  Newark.  Dept.  of  Civil  Engineer- 
ing. 

A.  F.  Rozich,  and  A.  F.  Gaudy. 
IN:  Proceedings  of  the  40th  Industrial  Waste  Con- 
ference, Purdue  University,  West  Lafayette,  Indi- 
ana, May  14-15,  1985.  Butterworths,  Boston,  MA. 
1985.  p  775-784,  4  fig,  6  tab,  8  ref,  append. 

Descriptors:  'Aeration,  'Modified  extended  aer- 
ation, 'Sludge,  'Wastewater  treatment,  Aerobic 
digestion,  Activated  sludge,  Digestion,  Biological 
treatment,  Design  standards,  Process  control, 
Costs. 

This  report  describes  a  modification  of  the  ex- 
tended aeration  process  which  can  be  utilized  as  a 
method  for  significantly  reducing  or  possible  elimi- 
nating  both   the   primary   and   secondary   sludge 


streams  in  wastewater  treatment  plants.  The  crux 
of  this  process  modification  rests  on  utilizing  an 
aerobic  digester  as  a  source  of  recycle  cells  for  the 
aeration  tank  in  an  activated  sludge  process;  both 
primary  and  secondary  sludges  are  digested  in  this 
reactor  and  no  sludge  is  wasted  from  this  system. 
Because  of  the  relatively  lengthy  hydraulic  deten- 
tion time  in  the  aerobic  digester,  the  concentration 
of  recycle  sludge  becomes  relatively  constant;  con- 
sequently, the  aeration  tank  benefits  from  the  con- 
stant concentration  of  recycle  sludge  control  tech- 
nique. In  this  report,  a  preliminary  modelling  ap- 
proach is  given  for  this  process  modification,  and  it 
is  compared  and  contrasted  with  a  conventional 
activated  sludge  treatment  plant  scheme.  In  a  cost 
analysis  which  compares  capital  and  operating/ 
maintenance  costs  for  a  10  MGD  flow  rate,  the 
modified  process  is  shown  to  be  significantly  more 
cost-effective  than  the  conventional  treatment 
plant  scheme.  (See  also  W88-02132)  (Lantz-PTT) 
W88-02208 


PERFORMANCE  OF  AN  ANAEROBIC  FILTER 
TREATING  SOLUBLE  CARBOHYDRATE 
WASTE, 

Mass  Transfer  Systems,  Inc.,  Fall  River,  MA. 
F.  J.  Siino,  F.  C.  Blane,  and  J.  C.  O'Shaughnessy. 
IN:  Proceedings  of  the  40th  Industrial  Waste  Con- 
ference, Purdue  University,  West  Lafayette,  Indi- 
ana, May  14-15,  1985.  Butterworths,  Boston,  MA. 
1985.  p  785-793,  12  fig,  3  tab,  10  ref. 

Descriptors:  'Anaerobic  filters,  'Carbohydrates, 
•Wastewater  treatment,  'Food-processing  wastes, 
Fructose,  Chemical  oxygen  demand,  Biological 
treatment,  Filtration,  Biological  oxygen  demand, 
Suspended  solids,  Organic  compounds,   Biomass. 


Use  of  anaerobic  filters  to  treat  synthetic  soluble 
carbohydrate  wastes  was  studied.  Fructose  corn 
syrup  was  used  as  the  carbon  source  to  simulate 
the  sweetener  used  by  a  typical  soft  drink  bottling 
company.  Soft  drink  bottling  waste  characteristics 
are  typically  very  low  in  suspended  solids  with 
soluble  COD  concentrations  ranging  from  1,000  to 
6,000  mg/L.  The  anaerobic  filter  is  applicable  to 
the  treatment  of  soluble  fructose  waste.  It  would 
be  applied  to  the  soft  drink  bottling  industry  as  a 
pretreatment  process.  The  filter  could  convert  a 
substantial  amount  of  the  influent  COD  with  very 
little  power  input.  The  methane  produced  co8uld 
be  used  to  assist  in  heating  the  filter.  The  second 
stage  (aerobic  process)  could  be  used  to  meet 
NPDES  limitations  for  BOD  and  suspended  solids. 
For  200  days  of  continuous  flow,  the  maximum 
organic  removal  rate  was  298  lbs  COD/1000  cu  ft/ 
day  at  an  influent  organic  loading  of  466  lb/1000 
cu  ft/day.  A  filter  operating  at  a  41  hour  (1.7  day) 
hydraulic  retention  time  was  able  to  remove  85- 
90%  of  the  1,200  to  6,000  mg/L  soluble  COd.  The 
137  day  solids  retention  time  developed  in  this 
particular  filter  appears  to  be  sufficient  to  handle 
the  range  of  influent  waste  strength  from  a  soft 
drink  bottling  operation.  Approximately  77%  of  all 
biomass  was  in  the  first  section  (stage)  of  the  filter. 
This  correlates  with  the  high  degree  of  soluble 
substrate  stabilization  in  this  bottom  section.  (See 
also  W88-02132)  (Lantz-PTT) 
W88-02209 


EVALUATION  OF  BIODEGRADATION  KI- 
NETICS FOR  PRIORITY  POLLUTANTS, 

Engineering-Science,  Fairfax,  VA. 
D.  M.  Philbrook,  and  C.  P.  L.  Grady. 
IN:  Proceedings  of  the  40th  Industrial  Waste  Con- 
ference, Purdue  University,  West  Lafayette,  Indi- 
ana, May  14-15,  1985.  Butterworths,  Boston,  MA. 
1985.  p  795-804,  6  fig,  2  tab,  25  ref.  NSF  Grant  No. 
CEE-8 116870. 

Descriptors:  'Performance  evaluation,  'Kinetics, 
'Wastewater  treatment,  'Biodegradation,  Prior- 
ities, Modified  infinite  dilution  test,  Biomass,  Or- 
ganic carbon. 

The  application  of  reactor  engineering  techniques 
with  appropriately  variable  kinetic  parameters  will 
allow  explicit  evaluation  of  probable  changes  in 
removal  efficiency.  Once  the  engineer  and  opera- 
tor can  predict  what  is  likely  to  occur,  then  they 
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can  use  their  judgement  and  the  art  of  engineering 
to  do  the  best  job  possible.  Without  such  analyses, 
however,  they  cannot  make  rational  decisions  and 
the  results  of  their  efforts  will  be  less  than  optimal. 
Available  techniques  for  measuring  the  kinetics  of 
priority  pollutant  removal  were  evaluated  to  pro- 
pose modifications  which  make  it  both  rapid 
enough  and  easy  enough  to  provide  the  type  of 
data  needed  by  the  designer  and  the  operator.  It 
was  found  that  the  modified  infinite  dilution  tests 
allows  rapid  determination  of  the  kinetic  param- 
eters describing  biodegradation  of  priority  pollut- 
ants. Use  of  the  infinite  dilution  test  allows  explicit 
measurement  of  the  day-to-day  variability  in  re- 
moval capability  of  a  given  biomass  for  a  priority 
pollutant.  The  presence  of  other  carbon  sources 
during  measurement  of  biodegradation  kinetics 
greatly  increases  the  variability  in  the  observed 
parameters.  (See  also  W88-02132)  (Lantz-PTT) 
W88-02210 


MEMBRANE  TECHNIQUE  FOR  BIOMASS 
RETENTION  IN  ANAEROBIC  WASTE  TREAT- 
MENT PROCESSES, 

Newcastle  upon  Tyne  Univ.  (England).  Dept.  of 
Civil  Engineering. 

C.  B.  Saw,  G.  K.  Anderson,  A.  James,  and  M.  S. 
Le. 

IN:  Proceedings  of  the  40th  Industrial  Waste  Con- 
ference, Purdue  University,  West  Lafayette,  Indi- 
ana, May  14-15,  1985.  Butterworths,  Boston,  MA. 
1985.  p  805-811,  10  fig,  14  ref. 

Descriptors:  *Membrane  filters,  *Biomass, 
'Wastewater  treatment,  'Anaerobic  digestion, 
Mixed  liquor  solids,  Biological  treatment,  Solids, 
Digestion,  Ultrafiltration. 

A  new  concept  of  operating  completely  mixed 
digesters  using  crossflow  filtration  units  for  bio- 
mass retention  is  presented.  To  date,  one  of  the 
major  difficulties  in  anaerobic  digestion  has  always 
been  to  retain  a  sufficient  quantity  of  active  bio- 
mass in  the  reactor.  In  anaerobic  systems,  the 
microorganisms  reproduce  less  rapidly  than  in  aer- 
obic systems  and  a  longer  minimum  SRT  (solids 
retention  time)  is  required  to  accomodate  the 
slower  net  growth  rate.  Numerically,  the  recipro- 
cal of  the  SRT  is  the  net  growth  rate  of  the  system. 
For  the  system  to  function  satisfactorily,  the  recip- 
rocal of  the  design  SRT  of  the  process  must  be  in 
excess  of  the  minimum  time  it  takes  for  the  micro- 
organisms to  reproduce  in  the  process.  Below  this 
minimum  SRT,  the  microbial  cells  will  be  washed 
out  of  the  system  at  a  faster  rate  than  they  can 
multiply  and  the  system  fails.  These  limitations  can 
be  overcome  be  retaining  the  biomass  within  the 
digester  for  periods  longer  than  the  waste  undergo- 
ing digestion  thereby  increasing  the  density  of  the 
bacterial  populations  in  the  reactor.  In  the  contact 
process,  a  settlement  tank  is  used  to  concentrate 
and  recycle  the  biomass  to  the  digester.  However, 
settling  is  not  an  efficient  process  at  high  MLSS 
(above  10000  mg/L),  and  hence  it  limits  the  range 
of  loading  rates  which  can  be  used.  Both  ultrafil- 
tration and  the  new  generation  of  highly  asymmet- 
ric microporous  membranes  were  shown  to  be 
useful  for  biomass/effluent  separation.  However, 
on  average,  microporous  membranes  yield  about 
40%  higher  flux  than  ultrafiltration  membranes.  A 
new  design  of  crossflow  microfiltration  equipment 
capable  of  handling  high  solids  concentration  has 
been  found  suitable  for  biomass  retention  in  anaer- 
obic digesters.  (See  also  W88-02132)  (Lantz-PTT) 
W88-02211 


APPLICATION  OF  THE  SPINNING  DISC  RE- 
ACTOR AS  AN  OZONE  CONTACTOR, 

Newcastle  upon  Tyne  Univ.  (England).  Dept.  of 
Civil  Engineering. 

C.  B.  Saw,  G.  K.  Anderson,  C.  R.  Howarth,  and  J. 
E.  Porter. 

IN:  Proceedings  of  the  40th  Industrial  Waste  Con- 
ference, Purdue  University,  West  Lafayette,  Indi- 
ana, May  14-15,  1985.  Butterworths,  Boston,  MA. 
1985.  p  813-823,  11  fig,  17  ref. 

Descriptors:  'Ozonation,  'Spinning  disc  reactor, 
'Ozone  contactors,  'Wastewater  treatment, 
Ozone,  Ultraviolet  radiation,  Biological  oxygen 
demand,     Chemical     oxygen     demand,     Organic 


carbon,  Color,  Turbidity,  Suspended  solids,  Oxy- 
photolysis,  Photolysis. 

Studies  carried  out  in  the  U.S.A.  have  ascertained 
that  ozone  utilization  could  be  increased  by  using 
ultraviolet  radiation  in  conjunction  with  ozone. 
Because  of  the  low  bond  strength  of  ozone  and  its 
large  absorption  coefficient  in  the  U.V.  range,  one 
would  expect  a  photochemical  change  to  occur. 
The  method  by  which  ultraviolet  radiation  en- 
hances the  oxidation  of  organic  molecules  appears 
to  be  two-pronged.  First,  ultraviolet  energy  de- 
composes ozone  molecules  to  reactive  oxygen 
atoms  and  diatomic  oxygen.  These,  along  with 
intact  ozone  molecules,  attack  the  organic  species 
present  and  oxidize  them.  Secondly,  ultraviolet 
energy  activates  some  organic  species,  thus  render- 
ing them  more  susceptible  to  oxidation.  Excitation 
of  the  molecules  occurs  and  free  radicals  are  pro- 
duced which  are  very  reactive  in  the  presence  of 
ozone.  Therefore,  if  the  treatment  time  and  amount 
of  ozone  required  could  be  reduced,  an  extremely 
efficient  technique  might  be  achieved.  It  has  been 
previously  shown  that  the  use  of  ozone  alone  as  a 
tertiary  treatment  process  for  wastewaters  results 
in  increased  biodegradability  and  a  reduction  in 
BOD,  COD,  TOC,  color,  turbidity,  and  suspended 
solids.  The  spinning  disc  reactor  was  further  used 
in  this  work  to  study  the  oxyphotolysis  (ozone/ 
U.V.  oxidation)  of  wastewaters.  The  main  dimen- 
sionless  variable  which  are  applicable  to  describe 
the  flow  of  liquid  on  a  spinning  disc  have  ben 
identified  and  used  in  the  derivation  of  mass  trans- 
fer equations  for  assessing  the  performance  of  the 
spinning  disc  reactor.  It  has  been  shown  that  the 
high  mass  transfer  rates  attained  are  due  to  the 
bulk  mixing  action  of  the  ripples  at  the  free  surface 
of  the  liquid  film  and  not  to  the  increase  of  interfa- 
cial  area  due  to  the  ripples.  The  authors  have 
previously  shown  that  ozone  in  conjunction  with  a 
spinning  disc  reactor  is  particularly  useful  for  terti- 
ary treatment  of  municipal  and  industrial  effluents. 
The  formation  of  ripples  on  a  liquid  film  flowing 
across  a  spinning  disc  results  in  an  extremely  effi- 
cient method  of  simultaneous  'exposure'  and 
'mixing',  enabling  the  liquid  to  be  brought  into 
intimate  contact  with  the  gaseous  phase  for  parti- 
cle oxidation  or  disinfection  and  simultaneous 
liquid  phase  reaction.  (See  also  W88-02132)  (Lantz- 
PTT) 
W88-02212 


REGULATION  OF  THE  SYNTHESIS  OF  THE 
DENITRIFYING  ENZYMES  IN  ACTIVATED 
SLUDGE, 

Wisconsin  Univ.-Madison.  Dept.  of  Civil  and  En- 
vironmental Engineering. 
T.  J.  Simpkin,  and  W.  C.  Boyle. 
IN:  Proceedings  of  the  40th  Industrial  Waste  Con- 
ference, Purdue  University,  West  Lafayette,  Indi- 
ana, May  14-15,  1985.  Butterworths,  Boston,  MA. 
1985.  p  825-835,  1  fig,  4  tab,  22  ref. 

Descriptors:  'Denitrification,  'Enzymes,  'Activat- 
ed sludge,  'Wastewater  treatment,  Biosynthesis, 
Microbiological  studies,  Biochemistry,  Chemical 
analysis,  Municipal  wastewater,  Nitrates. 

A  conceptual  model  illustrates  the  biochemical  and 
microbiological  regulation  of  activated  sludge 
traits.  Denitrification  is  used  as  an  example  of  how 
the  model  would  operate  based  on  biochemical  and 
microbiological  theory.  To  determine  the  actual 
configuration  of  the  model  for  activated  sludge,  an 
assay  for  the  denitrifying  enzymes  was  developed. 
This  assay  is  described  along  with  results  which 
give  clues  as  to  the  importance  of  enzyme  synthe- 
sis in  regulating  the  denitrifying  enzymes.  The 
denitrifying  enzyme  assay  reported  does  not  pro- 
vide direct  information  about  the  kinetics  of  deni- 
trification in-vitro.  The  levels  of  the  denitrifying 
enzyme  activity  that  limit  the  rate  of  denitrification 
depend  on  the  organic  strength  of  the  waste.  An 
activated  sludge  system  receiving  a  dilute  munici- 
pal wastewater  may  not  be  limited  by  a  certain 
level  of  enzyme  activity  that  would  limit  a  system 
receiving  a  more  concentrated  waste  such  as  an 
industrial  waste.  Municipal  systems  also  may  have 
enzyme  activity  entering  the  system  with  the 
waste.  This  activity  may  be  sufficient  to  keep  from 
limiting  the  rate  of  denitrification  with  the  dilute 
wastewater.  A  general  conclusion  may  be  drawn 


about  the  synthesis  of  the  denitrifying  enzymes  in 
nitrifying  systems.  The  results  presented  above 
suggest  that  a  nitrifying  activated  sludge  will  pro- 
vide sufficient  nitrate  and  anoxic  sites  On  the  clari- 
fiers  or  in  microsites  in  the  floe)  for  synthesis  of 
the  denitrifying  enzymes  to  be  70-100%  complete. 
Thus,  in  contrast  to  some  theories,  repression  of 
the  enzymes  should  not  be  the  most  important 
effect  that  oxygen  has  on  denitrification.  Regula- 
tion at  the  level  of  enzyme  activity  (inhibition)  is  a 
more  likely  reason  for  oxygen  to  limit  denitrifica- 
tion. (See  also  W88-02132)  (Lantz-PTT) 
W88-02213 


ACTIVATED  SLUDGE  TREATMENT  OF  A 
HIGH  STRENGTH  NITROGENOUS  WASTE, 

Virginia  Military  Inst.,  Lexington.  Dept.  of  Civil 
Engineering. 

R.  O.  Mines,  and  J.  H.  Sherrard. 
IN:  Proceedings  of  the  40th  Industrial  Waste  Con- 
ference, Purdue  University,  West  Lafayette,  Indi- 
ana, May  14-15,  1985.  Butterworths,  Boston,  MA 
1985.  p  837-846,  8  fig,  4  tab,  33  ref. 

Descriptors:  'Activated  sludge,  'Wastewater 
treatment,  'Nitrogenous  wastes,  Biological  treat- 
ment, Ammonia,  Fertilizers,  Nitrogen,  Chemical 
oxygen  demand,  Kjeldahl  nitrogen,  Dissolved 
oxygen. 

Relatively  few  studies  have  been  performed  on  the 
fate  of  ammonia  in  wastewaters  from  the  fertilizer, 
coking,  petroleum  and  refining,  and  organic  chemi- 
cal industries  wastewaters  containing  a  high  con- 
centration of  ammonia.  This  laboratory  research 
investigation  was  undertaken  to  evaluate  the  fate 
of  nitrogen  when  treated  in  an  activated  sludge 
process  at  a  high  initial  ammonia.  It  was  revealed 
that  higher  organic  carbon  removal  efficiencies 
were  obtained  from  experimental  dat  on  R-l  oper- 
ating at  a  COD:TKN  ratio  of  6:07:1.  Lower  carbon 
removal  at  a  COD:TKN  ratio  of  0.65:1  most  likely 
resulted  from  inhibition  as  a  result  of  the  high 
concentration  of  free  ammonia  and  nitrite  present 
in  the  mixed  liquor.  R-2  was  theoretically  designed 
to  operate  under  a  carbon  limitation  at  low  mean 
cell  residence  times  and  under  a  dissolved  oxygen 
limitation  at  high  sludge  ages.  The  low  DO  levels 
suggest  that  R-2  was  indeed  operating  under  a 
dissolved  oxygen  limitation  at  high  sludge  ages. 
Nitrification  can  be  inhibited  when  insufficient 
amounts  of  oxygen  are  supplied  to  the  process  and 
a  nitrite  buildup  can  result.  Total  mixed  liquor 
suspended  solids  concentrations  increased  for  both 
COD:TKN  ratios  studied  as  sludge  age  was  in- 
creased. TKN  and  NH3  removal  efficiencies  were 
greater  at  the  higher  COD:TKN  ratio  of  6.07:1. 
The  percent  distribution  of  effluent  nitrogen  was 
considerably  different  for  R-l  and  R-2.  Experimen- 
tal data  collected  on  R-l  indicated  that  a  N03(-)-N 
accumulation  would  occur  whereas  a  nitrite  build- 
up would  result  for  R-2.  A  DO  limitation  which 
existed  in  R-2  at  high  mean  cell  residence  time  of 
the  total  system  values  resulted  in  Nitrobacter 
being  inhibited  and  therefore  caused  a  buildup  of 
nitrite.  (See  also  W88-02132)  (Lantz-PTT) 
W88-02214 


REMOVAL  OF  AZO  DYES  BY  THE  ACTIVAT- 
ED SLUDGE  PROCESS, 

Environmental  Protection  Agency,  Cincinnati, 
OH.  Water  Engineering  Research  Lab. 
G.  M.  Shaul,  C.  R.  Dempsey,  and  K.  A.  Dostal. 
IN:  Proceedings  of  the  40th  Industrial  Waste  Con- 
ference, Purdue  University,  West  Lafayette,  Indi- 
ana, May  14-15,  1985.  Butterworths,  Boston,  MA. 
1985.  p  847-854,  2  fig,  4  tab,  15  ref. 

Descriptors:  'Azo  dyes,  'Activated  sludge, 
'Wastewater  treatment,  'Fate  of  pollutants,  Dyes, 
Sludge,  Nitrogen,  Sodium,  Sulfur,  Aromatic  com- 
pounds, Amines,  Organic  compounds,  Biological 
treatment,  Chemical  analysis,  Biodegradation. 

The  Water  Engineering  Research  Laboratory, 
Office  of  Research  and  Development,  U.S.  EPA  is 
conducting  research  designed  to  develop  tech- 
niques for  predicting  the  fate  of  azo  dyes  in  typical 
wastewater  treatment  systems  which  are  treating 
wastewater  contaminated   with   azo  dyes.   These 
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techniques  are  being  developed  for  EPA  Office  of 
Toxic  Substance's  use  in  the  Premanufacture  Noti- 
fication review  process  under  section  5  of  the 
Toxic  Substances  Control  Act  and  potentially  in 
the  regulation  of  hazardous  chemical  substances 
and  mixtures  under  TSCA  Section  6.  A  part  of  this 
research  involves  pilot  plant  investigations  on  the 
removal  of  azo  dyes  by  the  activated  sludge  proc- 
ess. Generally,  azo  dyes  contain  between  one  and 
four  azo  linkages  (-N  =  N-),  linking  phenyl  and 
naphthyl  radicals  that  are  usually  substituted  with 
some  combination  of  functional  groups  including: 
amino  (-NH2),  chloro  (-C1),  hydroxy  (-OH), 
methyl  (-CH3),  nitro  (-N02)  and  sulfonic  acid, 
sodium  salt  (-S03Na).  Azo  dyes  are  of  concern  to 
OTS  because  some  of  the  dyes,  dye  precursors  or 
their  degradation  products  such  as  aromatic 
amines,  which  are  also  dye  precursors,  have  been 
shown  to  be,  or  are  suspected  to  be,  carcinogenic. 
Therefore,  the  principle  objective  of  this  research 
project  is  to  determine  the  fate  of  the  dye  com- 
pounds in  the  activated  sludge  treatment  process. 
The  results  from  this  research  are  needed  by  OTS 
to  aid  in  predicting  the  degree  to  which  new  azo 
dyes  and/or  their  degradation  products  pass 
through  the  activated  sludge  process.  This  report 
presents  background  information  and  results  to 
date  (5/85)  for  this  ongoing  project  which  is  being 
performed  at  the  EPA's  Test  and  Evaluation  Facil- 
ity in  Cincinnati,  Ohio.  (See  also  W88-02132) 
(Lantz-PTT) 
W88-02215 


BIOLOGICAL  TREATMENT  OF  SOY  SAUCE 
FERMENTATION  WASTE  -  COMPUTER  SIM- 
ULATION OF  FILL-AND-DRAW  ACTIVATED 
SLUDGE  SYSTEM, 

Bureau     of    Environmental     Protection,     Taipei 
(Taiwan). 
C.-J.  Liu. 

IN:  Proceedings  of  the  40th  Industrial  Waste  Con- 
ference, Purdue  University,  West  Lafayette,  Indi- 
ana, May  14-15,  1985.  Butterworths,  Boston,  MA. 
1985.  p  855-869,  13  fig,  11  tab,  6  ref. 

Descriptors:  'Wastewater  treatment,  'Biological 
treatment,  *Soy  sauce,  'Model  studies,  'Comput- 
ers, 'FBl-and-draw,  'Activated  sludge,  Simulation 
analysis,  Computer  models,  Industrial  wastes, 
Mathematical  models,  Aeration. 

A  mathematical  model  was  calibrated  with  the 
results  of  treatability  studies  performed  on  soy 
sauce  fermentation  wastewater  to  simulate  the  fill- 
and-draw  activated  sludge  operation,  to  study  the 
influence  of  the  filling  time  on  effluent  quality.  In 
the  past,  when  applied  to  a  full  scale  operation 
such  as  a  municipal  wastewater  treatment  plant, 
the  fill-and-draw  procedures  were  considered  tedi- 
ous and  required  too  much  labor  to  perform  manu- 
ally. In  contrast,  in  a  continuous  activated  sludge 
system,  the  aeration  reactor  is  continuously  fed 
with  raw  wastewater  and  the  aerated  liquid  is 
continuously  discharged  into  a  separate  clarifier 
where  the  sedimentation  of  biomass  is  performed. 
The  separated  biomass  is  then  partially  returned  to 
the  aeration  reactor,  and  the  remaining  portion  is 
wasted.  Thus,  the  continuous-flow  activated 
sludge  has  been  extensively  employed  for  treating 
municipal  and  industrial  wastewaters.  With  the 
advent  of  the  microprocessor  and  microcomputer, 
the  steps  for  operating  a  fill-and-draw  activated 
sludge  system  could  be  performed  easily.  Thus, 
this  process  has  been  revived  for  treating  industrial 
wastewaters  that  are  of  relatively  small  volume 
and  exhibit  large  variations  in  both  flow  rate  and 
concentration.  The  main  advantage  of  a  fill-and- 
draw  activated  sludge  system  is  its  flexibility.  The 
operation  of  this  system  needs  not  approach  a  so- 
called  steady-state,  thereby  eliminating  the  step  of 
equalizing  the  influent  wastewater.  (See  also  W88- 
02132)  (Lantz-PTT) 
W88-02216 


DEVELOPMENT  OF  AN  ANAEROBIC  TREAT- 
MENT PROCESS  FOR  WASTEWATERS  CON- 
TAINING HIGH  SULFATES, 

Duncan,  Lagnese  and  Associates,  Inc.,  Pittsburgh, 

PA. 

M.  Olthof,  W.  R.  Kelly,  J.  Oleszkiewicz,  and  H.  G. 

Weinreb. 


IN:  Proceedings  of  the  40th  Industrial  Waste  Con- 
ference, Purdue  University,  West  Lafayette,  Indi- 
ana, May  14-15,  1985.  Butterworths,  Boston,  MA. 
1985.  p  871-877,  4  fig,  7  tab,  10  ref. 
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Three  applications  of  the  'BIOSULFIX'  process 
are  discussed  for  the  anaerobic  treatment  of  high 
strength  waste  streams.  The  presence  of  sulfates 
has  been  considered  to  be  a  nuisance.  The  sulfate 
reducing  bacteria  (SRB)  reduce  sulfates  to  the 
sulfides  that  create  a  toxic  environment  for  the 
methane  forming  bacteria  (MFB).  Furthermore, 
the  sulfides  in  the  gas  are  considered  to  be  a 
nuisance  causing  potential  corrosion  problems  and 
resulting  in  undesirable  sulfur  oxide  releases.  The 
'BIOSULFIX'  process  degrades  the  organics  and 
forms  a  valuable  by  product  in  the  form  of  sodium 
bilsulfide.  This  process  can  adequately  take  care  of 
the  sulfides  that  are  formed  by  the  SRB.  At  the 
same  time  the  environment  in  the  bioreactor  is 
such  that  the  MFB  can  also  perform.  The  type  of 
organics  and  ratio  of  organics  to  sulfates  in  the 
waste  will  determine  the  ratio  of  hydrogen  sulfide 
and  methane  in  the  gas  formed.  The  potential 
commercial  applications  for  this  process  are  nu- 
merous. There  are  a  large  number  of  high  strength 
(BOD)  industrial  waste  streams  that  are  unsuitable 
for  direct  methane  digestion  because  of  the  high 
sulfate  concentration.  For  such  situations  it  is  pos- 
sible to  use  the  SRB  to  oxidize  the  organics  while 
at  the  same  time  produce  useful  sulfur  products. 
Another  application  is  for  sulfur  recovery  from 
gypsum  sludges  from  powerplants  and  the  phos- 
phoric acid  fertilizer  industry  in  the  presence  of 
organic  waste  such  as  undigested  municipal 
sewage  sludge.  (See  also  W88-02132)  (Lantz-PTT) 
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ies, Chemical  analysis,  Process  control,  Costs. 

Treatment  of  industrial  wastewater  can  be  im- 
proved by  effective  characterization  of  the  size 
distributions  of  wastewater  contaminants.  For  each 
wastewater  treatment  operation  and  process,  an 
optimal  size  range  exists  over  which  effective 
treatment  can  occur.  Therefore,  size  characteriza- 
tion of  waste  contaminants  can  be  used  to  facilitate 
the  selection  and  design  of  appropriate  cost-effec- 
tive treatment  technologies  for  the  treatment  of 
industrial  wastes.  The  results  of  size  characteriza- 
tion analyses  can  be  used  as  an  adjunct  to  conven- 
tional wastewater  characterization  tests  to  obtain 
more  specific  information  regarding  the  waste  to 
be  treated.  Using  leachate  treatment  as  a  case  study 
for  size  characterization,  the  contaminants  in  lea- 
chates can  be  grouped  into  four  size  ranges.  Be- 
cause the  chemistry  of  each  leachate  is  dependent 
on  local  size  characteristics,  the  use  of  size  ranges 
is  a  less  cumbersome  way  of  characterizing  lea- 
chates than  the  use  of  lists  of  compounds  or  the  use 
of  nonspecific  measurements.  Further  size  charac- 
terization methods  are  useful  for  monitoring  leach- 
ate changes  with  time.  The  major  benefit  of  using 
particle  size  management  in  industrial  waste  treat- 
ment is  the  development  of  an  improved  basis  for 
the  selection  and  design  of  treatment  process  flow- 
sheets. Ultimately,  the  use  of  the  concepts  of  parti- 
cle size  management  can  lead  to  more  efficient 
operation  of  treatment  processes  and  reduced  treat- 
ment costs.  (See  also  W88-02132)  (Lantz-PTT) 
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The  use  of  an  advanced  ion  chromatography 
system  allowed  a  thorough  investigation  of  the 
optimal  nutrition  requirement  in  the  sulfate  reduc- 
tion system  in  a  new  approach.  It  introduced  the 
ability  to  simultaneously  analyze  organic  acid  and 
inorganic  anions  in  less  than  25  minutes  and,  thus, 
allowed  a  detailed  study  of  the  metabolic  behavior 
of  the  SRB.  The  work  presented  in  this  paper 
discussed  the  alternative  carbon  sources  to  SRB 
and  studies  one  of  the  most  attractive  sources, 
molasses,  and  its  applicability  to  the  process.  The 
study  of  citrus  molasses  utilization  by  SRB  proved 
to  be  highly  effective.  The  sulfate  reduction  was 
supported  by  simultaneous  lactate  production. 
Therefore,  the  experimental  condition  can  simulate 
a  real  life  situation  (also  indicated  by  the  high 
sulfate  loading)  to  demonstrate  how  well  could  the 
process  be  applied  in  the  industry.  The  phenome- 
non of  co-existence  of  lactate  producing  and  sul- 
fate reducing  organisms  is  very  significant  to  the 
process.  It  indicates  that  the  lactate  production  can 
take  place  simultaneously  with  the  sulfate  reduc- 
tion in  a  single  reactor.  Therefore,  the  economics 
of  the  process  will  be  greatly  improved.  The  use  of 
the  advanced  ion  chromatography  system  had 
greatly  benefited  the  research  by  providing  a  com- 
plete analysis  of  the  major  species  affecting  the 
process.  It  enabled  a  thorough  investigation  of  the 
metabolic  behavior  of  the  SRB.  IT  further  demon- 
strated its  capability  to  analyze  a  wide  spectrum  of 
chemical  species  including:  sugars,  organic  acids, 
inorganic  ions,  etc.  This  analysis  method  is  recom- 
mended for  similar  biological  studies  as  an  essential 
tool  for  the  determination  of  metabolic  pathways. 
(See  also  W88-02132)  (Lantz-PTT) 
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As  a  first  step  in  assessing  the  impact  of  industrial 
wastes  on  organisms  associated  with  bio-P  remov- 
al, this  investigation  was  undertaken  to  examine 
the  response  of  bio-P  cultures  to  infrequent  or  slug 
dosing  of  potentially  inhibitory,  industrially  rele- 
vant wastewater  constituents.  It  is  anticipated  that 
any  bio-P  removal  system  proposed  for  a  waste 
stream  containing  a  more  continuous  supply  of 
potentially  inhibitory  compounds  be  examined  on 
pilot-scale  prior  to  final  process  selection.  The  slug 
discharges  emulated  in  this  study  can  be  envisioned 
as  the  result  of  either  an  accidental  spill  or  a 
breakdown  in  on-site  pretreatment  systems.  Aero- 
bic phosphorus  uptake  appears  much  more  sensi- 
tive to  the  presence  of  industrial  waste  components 
than  does  anaerobic  phosphorus  release.  Materials 
such  as  cyanide  which  interfere  with  microbial 
electron  transport  systems  can  completely  inhibit 
phosphorus  uptake  when  present  in  sufficiently 
high  concentrations.  Phosphorus  release  is  unaf- 
fected, and  a  one  day  process  upset  may  result  in  a 
monthly  average  effluent  violation  even  if  all  other 
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values  are  <  0.5  mg/L.  Recovery  from  industrial 
'slug'  inputs  is  rapid  with  effluent  phosphorus  con- 
centrations returning  to  background  levels  within 
48  hours.  The  effect  of  some  industrial  inputs  can 
be  minimized  by  providing  aeration  during  the 
normally  anaerobic  mix  period.  Selection  of  any 
bio-phosphorus  removal  system  should  take  into 
account  the  ability  of  that  reactor  configuration  to 
deal  with  any  anticipated  industrial  wastewater 
inputs.  A  viable  early  warning  system  and  a  flexi- 
ble approach  to  deciding  when  and  where  aeration 
is  provided  on  an  emergency  basis  would  enable 
treatment  plant  personnel  to  effectively  deal  with 
some  intermittent  industrial  waste  inputs.  The  con- 
centration of  inhibitory  compounds  necessary  to 
cause  significant  ortho-P  uptake  should  be  com- 
pared to  concentrations  anticipated  in  a  combined 
domestic/industrial  feed  stream  to  determine  if  col- 
lection system  dilution  and  equalization  will  also 
mitigate  potential  adverse  effects  on  the  bio-P  re- 
moval system.  (See  also  W88-02132)  (Lantz-PTT) 
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A  five-month  pilot  study  utilizing  a  six  cu  m 
Upflow  Anaerobic  Sludge  Blanket  Biothane  di- 
gester was  recently  performed  on  site  of  South 
Point  Ethanol,  a  corn  ethanol  producer  in  South- 
ern Ohio.  After  a  full  21  weeks  of  on-site  pilot 
testing,  it  has  been  demonstrated  that  the  Biothane 
system  is  a  very  effective  pretreatment  system  for 
the  wastewater  generated  by  South  Point  Ethanol. 
COD  and  BOD  removals  averaged  over  the  entire 
pilot  study  were  76%  and  88%,  respectively,  at  a 
volumetric  loading  of  9.3  kg  COD/cu  m/d.  The 
Biothane  system  has  demonstrated  its  ability  to 
accept  large  fluctuations  in  loadings,  temporarily 
even  as  much  as  triple  or  quadruple  the  design 
operating  loading  without  detrimental  effect  on 
subsequent  performance.  Shockloadings  can  be 
monitored  and  reacted  to  in  sufficient  time  to 
prevent  serious  overloading  conditions  from  oc- 
curring while  maintaining  optimum  conversion  of 
waste  material.  The  wastewater  was  nutrient  defi- 
cient. Addition  of  nitrogen  and  phosphorus  will  be 
required  in  a  full-scale  system.  Caustic  was  needed 
for  pH  control  at  a  rate  of  about  0.08  kg  NaOH/kg 
TCOD  entering  the  anaerobic  system.  Over  design 
of  the  caustic  dosing  system  was  shown  to  be  a 
crucial  element  in  the  ability  of  the  anaerobic 
process  to  successfully  overcome  periods  of  shock- 
loading.  It  has  been  shown  that  the  anaerobic 
effluent  was  every  amenable  to  aerobic  polishing 
with  trickling  filters.  The  average  total  and  soluble 
BOD  concentrations  before  final  clarification  were 
69  mg/L  and  19  mg/L,  respectively.  Since  full 
scale  polishing  will  include  a  second  stage  trickling 
filter  and  clarification,  a  very  high  quality  final 
effluent  is  expected.  (See  also  W88-02132)  (Lantz- 
PTT) 
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compounds,    Activated    sludge,    Trickling    filters, 
Chromium,  Copper,  Mercury,  Zinc. 

A  statistical  approach  was  used  to  evaluate  the 
percent  removal  of  priority  pollutants  in  publicly 
owned  treatment  works  (POTWs).  Percent  remov- 
al data  were  obtained  from  POTWs  monitored  as 
part  of  an  EPA  study  of  the  occurrence  and  fate  of 
priority  pollutants  in  40  POTWs.  Percent  removals 
of  priority  pollutants  vary  significantly  among  the 
40  POTWs  tested  for  both  metals  and  organ  ics. 
Metal  removals  ranged  from  32  to  81%  while 
organic  removals  ranged  from  52  to  87%.  Percent 
removals  for  a  given  priority  pollutant  are  highly 
variable  from  plant  to  plant  and  even  from  sam- 
pling to  sampling  within  a  given  treatment  plant. 
Metal  variability  among  plants  ranged  from  plus  or 
minus  21  to  64%  while  organic  variability  ranged 
from  10  to  55%.  A  linear  correlation  ca  be  ex- 
pressed between  percent  removal  and  the  coeffi- 
cient of  variation.  Analysis  of  variation  has  shown 
significant  differences  in  percent  removals  of  prior- 
ity pollutants  among  POTWs.  Significant  differ- 
ences in  removal  rates  were  also  found  among 
activated  sludge  plants  and  among  trickling  filter 
plants.  Analysis  of  variance  revealed  no  significant 
differences  between  the  activated  sludge  and  trick- 
ling filter  treatments  for  most  of  the  organic  pollut- 
ants tested;  whereas,  significantly  better  removals 
by  activated  sludge  plants  were  shown  for  Cr,  Cu, 
Hg,  and  Zn.  The  above  findings  support  the  con- 
clusion that  percent  removal  data  vary  among 
POTWs  and  require  evaluation  on  a  plant-by-plant 
basis  rather  than  on  mean  percent  removals  which 
are  representative  of  all  treatment  plants.  (See 
W88-02 132)  (Lantz-PTT) 
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The  anaerobic  fluidized  bed  biofilm  reactor 
(AFBBR)  was  investigated  for  treatment  of  a  wide 
variety  of  municipal  and  industrial  wastewaters.  A 
full-scale  AFBBR  is  currently  under  operation  in 
the  U.S.  for  treatment  of  soy  processing 
wastewater.  This  full-scale  facility  consists  of  four 
20  ft  diameter  by  41  ft  high  single-phase  fluidized 
bed  reactors  with  a  total  design  capacity  to  remove 
over  34,000  lb  COD/day.  This  reported  gas  pro- 
duction rate  is  5.4  cu  f  CH4/lb  COD  removed. 
This  paper  investigates  and  discussed  the  efficacy 
of  the  AFBBR  for  methane  production  from 
simple  and  biodegradable  substrate  with  emphasis 
placed  on  the  discussion  of  substrate  utilization, 
methane  production,  and  biomass  holdup.  Glucose 
was  used  as  the  main  substrate  in  the  investigation 
described  herein.  The  results  of  a  laboratory-scale 
AFBBR  investigation  demonstrate  that  this  inno- 
vative process  is  highly  effective  for  methane  re- 
covery from  soluble  and  biodegradable  substrates. 
An  AFBBR  is  capable  of  achieving  a  high  COD 
removal  efficiency.  COD  removal  efficiency  in 
excess  of  90%  is  achieved  at  a  COD  loading  of 
about  35  kg/cu  m/day.  Low  strength  as  well  as 
high  strength  soluble  and  biodegradable  substrates 
can  be  equally  removed  in  an  AFBBR  with  a  high 
utilization  efficiency  provided  that  the  COD  load- 
ing applied  is  controlled  at  a  desirable  level.  Nei- 
ther the  feed  COD  nor  the  HRT  alone  would 
significantly  affect  the  performance  of  an  AFBBR. 
About  332  L  (15  moles)  of  methane  is  produced/kg 
COD  removed.  An  AFBBR  is  capable  of  achiev- 
ing a  very  high  reactor  biomass  holdup  through 
the  immobilization  of  microorganisms  on  the  fluid- 
ized media,  even  at  a  low  feed  COD  concentration 
so  long  as  the  COD  loading  applied  is  sufficiently 
high.  (See  W88-02132)  (Lantz-PTT) 
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The  absorption  of  polyaromatic  hydrocarbons 
(PAH)  into  biological  sludge  was  modeled  as  a 
two-phase  liquid-liquid  partitioning  phenomenon  in 
which  PAH  distribute  between  the  wastewater  and 
the  sludge  lipid  fraction.  Using  this  approach, 
PAH  partitioning  in  an  activated  sludge  system 
was  quantified  in  terms  of  an  equilibrium  distribu- 
tion coefficient.  An  equation  was  developed  to 
predict  distribution  coefficient  values  for  specific 
PAH.  Batch  adsorption  experiments  were  per- 
formed to  verify  the  predictive  equation,  and  it 
was  found  that  calculated  distribution  coefficient 
values  matched  quite  well  with  experimentally- 
measured  values  for  a  range  of  different  PAH.  A 
bench-scale  activated  sludge  system  was  then  oper- 
ated to  study  PAH  partitioning  during  the  treat- 
ment of  fixed-bed  coal  gasification  wastewater. 
Trihydrononane  was  found  to  be  the  best  theoreti- 
cal solvent  to  use  to  model  PAH  uptake  into 
biological  sludge  in  the  activated  sludge  system. 
Mutagenicity  tests  were  performed  on  the  sludge 
from  the  biological  treatment  system.  Sludge  muta- 
genicities for  this  system  were  typically  found  to 
be  several  times  higher  than  mutagenicities  meas- 
ured for  municipal  wastewater  treatment  biological 
sludges.  The  measured  sludge  mutagenicities  were 
correlated  with  the  pure  compound  mutagenicities 
of  the  PAh  present  in  the  sludge  in  order  to 
establish  a  link  between  the  PAH  content  of  the 
sludge  and  its  actual  mutagenic  potential.  A  sum- 
mary equation  was  then  developed  which  used  the 
PAfl  distribution  coefficient,  the  mutagenicity  cor- 
relation, and  the  PAH  concentrations  of  the  acti- 
vated sludge  effluent  wastewater  to  predict  the 
mutagenic  potential  of  the  sludge  in  units  of  rever- 
ants/microL  VSS  (volatile  suspended  solids).  This 
equation  can  be  used  as  means  of  estimating  the 
mutagenicity  of  the  sludge  produced  by  the  acti- 
vated sludge  system  from  routing  aqueous  PAH 
measurements.  (See  W88-02132)  (Lantz-PTT) 
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AEROBIC ROTATING  BIOLOGICAL  CON- 
TACTOR PROCESS, 

Northeastern  Univ.,  Boston,  MA.  Dept.  of  Civil 
Engineering. 

M.  J.  Laquidara,  F.  C.  Blanc,  and  J. 
O'Shaughnessy. 

IN:  Proceedings  of  the  40th  Industrial  Waste  Con- 
ference, Purdue  University,  West  Lafayette,  Indi- 
ana, May  14-15,  1985.  Butterworths,  Boston,  MA. 
1985.  p  949-958,  9  fig,  7  tab,  8  ref. 

Descriptors:  'Biofilms,  'Anaerobic  digestion, 
'Wastewater  treatment,  'Anaerobic  rotating  bio- 
logical contactors,  Process  control,  Design  stand- 
ards, Growth  kinetics,  Biological  studies,  Chemical 
oxygen  demand,  Films,  Color,  Biological  treat- 
ment. 

The  configuration  of  the  Anaerobic  Rotating  Bio- 
logical Contactor  (AnRBC)  process  is  very  similar 
to  the  aerobic  rotating  biological  process  except 
that  the  reactor  is  covered  and  sealed,  an  anoxic 
atmosphere  exists  above  the  liquid  surface,  and 
disk  submergence  is  greater  than  in  aerobic  sys- 
tems since  oxygen  transfer  is  not  a  consideration. 
The   objectives   of  this   study   were   to   develop 
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design  information  with  respect  to  biofilm  attach- 
ment patterns  for  the  AnRBC  process.  Information 
such  as  attached  biofilm  growth  kinetics,  attached 
biofilm  characteristics  and  properties,  and 
sloughed  biofilm  properties  and  characteristics 
were  evaluated.  Two  pilot-scale  AnRBC  units 
which  were  housed  in  a  temperature  controlled 
room  set  at  35  C  were  utilized  in  the  study.  Attach- 
ment doubling  times  of  13  to  30  days  for  the 
attached  biological  film  were  observed.  Maximum 
attachment  rates  for  the  attached  biological  film 
were  observed  at  organic  loading  rates  between  20 
and  50  gm  COD/sq  m/day.  Maximum  average 
growth  quantities  of  4.2  mg  dry  mass/sq  cm  and  60 
mg  wet  mass/sq  cm  were  observed  for  this  system 
after  one  year  operation.  Maximum  average  wet 
thickness  of  1  mm  for  sections  removed  from  the 
system  were  observed.  Actual  filament  lengths  of  2 
to  3  mm  were  visually  observed.  Therefore,  disk 
spacing  should  be  at  least  6  mm  if  bridging  is  not 
desired.  For  engineering  purposes,  projected  times 
to  develop  75%  of  attached  equilibrium  biomass  at 
a  loading  of  60  gms  COD/sq  m/day  for  this  system 
appear  to  be  approximately  100  days.  Visual  obser- 
vations show  that  the  biofilm's  color  changes  as  a 
function  of  applied  organic  loads.  No  detectable 
physical  change,  as  measured  by  wet/dry  mass 
ratios,  other  than  color  was  observed  in  the  biofilm 
as  a  function  of  applied  organic  load  and  film  age. 
Organic  carbon  in  the  biofilm,  as  measured  by 
COD  on  a  dry  weight  basis  increased  as  organic 
loading  rates  were  increased.  Settling  rates  for  the 
naturally  sloughed  biofilm  of  2  to  3  cm/min  were 
observed  at  all  organic  loading  rates  and  biofilm 
development  times.  (See  W88-02132)  (Lantz-PTT) 
W88-02225 


AUTOTHERMAL  THERMOPHILIC  AEROBIC 
DIGESTION  IN  THE  FEDERAL  REPUBLIC  OF 
GERMANY, 

Weston  (Roy  F),  Inc.,  West  Chester,  PA. 
K.  Deeny,  J.  Heidman,  and  J.  Smith. 
IN:  Proceedings  of  the  40th  Industrial  Waste  Con- 
ference, Purdue  University,  West  Lafayette,  Indi- 
ana, May  14-15,  1985.  Butterworths,  Boston,  MA. 
1985.  p  959-968,  4  fig,  3  tab,  24  ref. 

Descriptors:  *Autothermal  thermophilic  aerobic 
digestion,  *Wastewater  treatment,  *West  Germa- 
ny, Aerobic  digestion,  Biological  treatment,  Per- 
formance evaluation,  Temperature,  Volatile  solids, 
Cost  analysis,  Sludge  digestion,  Sludge,  Digestion. 

In  West  Germany,  three  variations  of  thermophilic 
aerobic  digestion  systems  have  been  constructed 
on  a  full-scale.  These  include  systems  marketed  by: 
(1)  Fuchs  Gas  and  Wassertechnik  GmbH  and  Co. 
K.G.;  (2)  Thieme  UmwelHecknik  GmbH;  and  (3) 
Babcock  (Deutsche  Babcock  analgen  Aktingesuls- 
chaft).  Of  these  manufacturers,  Fuchs  is  the  lead- 
ing supplier  of  these  systems  with  approximately 
13  of  the  17  facilities  in  West  Germany  and  Swit- 
zerland (per  the  manufacturer).  Due  to  the  number 
of  systems  installed  and  the  early  research  and 
development  work  performed,  the  autothermal 
thermophilic  aerobic  digestion  (ATAD)  systems 
that  are  visited  were  all  systems  supplied  by  Fuchs. 
Thieme  and  Babcock  installations  were  discussed 
with  manufacturer's  representatives  and  data  were 
solicited  while  in  Germany.  Process  performance 
factors  were  generally  found  to  be  acceptable. 
These  included:  volatile  solids  retention  >  40%, 
thermophilic  (>43  C)  temperature  conditions  in 
the  second  stage  reactor,  apparent  pathogen  reduc- 
tion, and  infrequent  incidence  of  odors.  Additional- 
ly, cost  analyses  performed  in  West  Germany  have 
indicated  that  the  ATAD  system  in  the  most  cost 
effective  alternative  for  sludge  digestion  (com- 
pared to  conventional  aerobic  and  anaerobic  diges- 
tion) for  facilities  of  small  to  medium  size  (<4 
MGD).  The  cost  comparison  made  as  a  result  of 
this  ATAD  assessment  indicates  that  this  relation- 
ship may  hold  true  for  the  U.S.  as  well.  It  is 
important  to  note  that  no  consideration  was  given 
to  the  benefit  of  achieving  'pasteurization'  of  the 
sludge  during  cost  comparisons  performed  in  West 
Germany  or  in  the  U.S.  Typically,  an  additional 
process  (i.e.,  gamma  irradiation)  may  be  required 
to  achieve  similar  levels  of  sludge  quality.  This 
benefit  may  significantly  increase  the  apparent  cost 
benefits  of  the  ATAD  process.  (See  W88-02132) 
W88-02226 


APPROACH  TO  EUTROPHICATION  PROB- 
LEMS CLOSE  TO  AN  EXPANDING  METROP- 
OLIS IN  AUSTRALIA, 

VBB/SWECO     Consulting     Group,     Stockholm 

(Sweden). 

For   primary   bibliographic   entry   see   Field   5G. 

W88-02243 


ENVIRONMENTAL  REGULATIONS  AND 
TECHNOLOGY,  THE  NATIONAL  PRETREAT- 
MENT  PROGRAM. 

Environmental    Protection   Agency,   Washington, 
DC.  Office  of  Water  Enforcement. 
Technology   Transfer   Report   No.    EPA/625/10- 
86/005,  July    1986.   27  p,    15   fig,   3   tab,    11   ref. 

Descriptors:  *Pretreatment  of  wastewater,  *  Indus- 
trial wastewater,  *Water  pollution  control,  Munici- 
pal wastewater,  Regulations,  National  programs, 
Federal  jurisdiction. 

Undesirable  effects  resulting  from  the  discharge  of 
industrial  wastewater  into  municipal  sewers  can  be 
prevented.  Industrial  plants,  using  proven  pollution 
control  technologies,  can  remove  pollutants  from 
their  wastewaters  before  discharging  them  into  the 
municipal  sewage  treatment  system.  This  practice 
is  known  as  'pretreatment.'  Industry  is  already 
pretreating  its  wastewater  in  many  communities. 
The  National  Pretreatment  Program,  a  cooperative 
effort  of  federal,  state,  and  local  officials,  is  imple- 
menting this  practice  on  a  nationwide  basis.  By 
reducing  the  level  of  pollutants  discharged  by  in- 
dustry into  municipal  sewage  systems,  the  program 
ensures  that  industrial  development  vital  to  the 
economic  well-being  of  a  community  will  be  com- 
patible with  a  healthy  environment.  This  document 
explains  the  need  for  the  National  Pretreatment 
Program;  describes  a  federal,  state,  and  local  roles 
in  the  program's  implementation;  and  explores  the 
program's  future.  (Lantz-PTT) 
W88-02267 


INTERNATIONAL  CONFERENCE  ON  APPLI- 
CATION OF  ADSORPTION  TO  WASTEWATER 
TREATMENT,  PROCEEDINGS. 

February  16-19,  1981,  Nashville,  TN.  Enviro 
Press,  Inc.,  Nashville,  TN.  1981.  615  p.  Edited  by 
W.  Wesley  Eckenfelder. 

Descriptors:  'Adsorption,  'Wastewater  treatment, 
Regulations,  Process  design,  Economic  aspects, 
Costs,  Water  reuse,  In  situ  regeneration. 

The  need  for  technology  for  cost  effective  removal 
of  toxic  materials  from  wastewaters  will  not  abate. 
This  need  is  real,  but  the  regulatory  framework 
based  on  past  performance  cannot  identify  adsorp- 
tion technology  as  the  technological  basis  for 
waste  water  limitations  unless  it  can  be  shown  to 
be  applicable  on  a  broader  than  case-by-case  basis. 
The  technology-based  regulatory  program  drives  a 
conventional  treatment  market,  and  that  market  is 
becoming  mature.  With  this  regulatory  perspective 
in  mind,  it  is  suggested  that  a  broader  application 
at  lowei  cost  is  needed.  Both  the  science  of  adsorp- 
tion principles  and  the  engineering  of  reduced  cost 
must  be  investigated  more  aggressively.  The  areas 
of  investigation  could  include:  hierarchal  adsorbate 
displacement,  insitu  regeneration,  continuous  proc- 
ess design,  more  efficient  or  lower  cost  regenera- 
tion technology,  adsorbate  recovery/reuse  con- 
cepts, in-plant  uses,  more  effective  adsorbants,  and 
prediction  of  applications  in  wastewater  treatment. 
Each  paper  presented  in  this  book  discusses  one  or 
more  of  these  points.  (See  W88-02285  thru  W88- 
02311)  (Lantz-PTT) 
W88-02284 


CONCEPTS  AND  PRINCIPLES  OF  CARBON 
APPLICATIONS  IN  WASTEWATER  TREAT- 
MENT, 

Michigan  Univ.,  Ann  Arbor. 
W.  J.  Weber. 

IN:  International  Conference  on  Application  of 
Adsorption  to  Wastewater  Treatment,  Proceed- 
ings, February  16-19,  1981,  Nashville,  TN.  Enviro 
Press,  Inc.,  Nashville,  TN.  1981.  p  5-28,  7  fig,  63 
ref. 


Descriptors:  'Wastewater  treatment,  'Model  stud- 
ies, 'MADAM,  'Carbon,  'Adsorption,  Activated 
carbon,  Cost  analysis,  Process  design,  Bioactiva- 
tion,  Biological  treatment. 

Adsorption  processes  using  granular  activated 
carbon  have  emerged  as  technically  and  economi- 
cally viable  means  for  advanced  wastewater  treat- 
ment and  for  removal  of  specific  harmful  organic 
chemicals.  The  technology  of  adsorption  is  rela- 
tively sophisticated,  as  it  must  be  to  address  a 
problem  of  such  scope  and  magnitude.  Both  per- 
formance and  costs  are  dependent  upon  the  effi- 
ciency of  process  design  and  operation.  The  most 
advanced  approaches  to  the  design  and  operation 
of  carbon  systems  must  be  used  to  ensure  efficient 
and  cost  effective  applications.  These,  in  turn,  must 
be  predicated  on  a  sound  understanding  of  the 
mechanisms  and  dynamics  of  adsorption  processes, 
and  of  system  variables  which  effect  process  per- 
formance. A  number  of  significant  concepts  and 
considerations  associated  with  the  use  of  activated 
carbon  for  treatment  of  wastewaters  have  been 
identified  and  discussed  in  this  paper.  The  proper- 
ties of  activated  carbon,  and  the  dynamics  of  ad- 
sorption processes  are  addressed  in  the  context  of 
selection  of  carbons  and  selection  of  reactor  con- 
figurations. A  predictive  design  model  -  MADAM 
-  which  synthesizes  process  dynamics  and  major 
system  variables  is  outlined.  Finally,  the  significant 
role  of  bioactivity  in  granular  activated  carbon 
systems  and  of  synergistic  use  of  powdered  activat- 
ed carbon  in  biological  waste  treatment  systems 
are  summarized.  (See  also  W88-02284)  (Lantz- 
PTT) 
W88-02285 


PRINCIPLES  OF  LIQUID-PHASE  ADSORP- 
TION, 

ICI  Americas,  Inc.,  Wilmington,  DE. 
C.  W.  Broughton. 

IN:  International  Conference  on  Application  of 
Adsorption  to  Wastewater  Treatment,  Proceed- 
ings, February  16-19,  1981,  Nashville,  TN.  Enviro 
Press,  Inc.,  Nashville,  TN.  1981.  p  29-66,  15  fig,  9 
tab,  28  ref. 

Descriptors:  'Adsorption,  'Wastewater  treatment, 
'Carbon,  Chemical  properties,  Chemical  analysis, 
Pore  structure,  Activation,  Hydrogen  ion  concen- 
tration, Molecular  structure,  Diffusivity,  Oxida- 
tion-reduction potential. 

Briefly  reviewed  are  the  effects  of  raw  material 
and  the  activation  process  on  pore  structure, 
before  considering  the  effects  of  functional  groups 
on  the  carbon  surface.  In  the  past  few  years  the 
literature  has  been  growing  concerning  the  func- 
tional groups  on  the  carbon  surface.  While  such 
functional  groups  definitely  have  bearing  on  ad- 
sorption their  role  can  be  overemphasized  without 
taking  into  account  the  very  important  contribu- 
tion of  pore  structure  to  adsorption.  However, 
pore  structure  is  an  intrinsic  part  of  the  activation 
process  itself  as  well  as  the  nature  of  the  starting 
raw  material.  Other  important  variables  affecting 
adsorption  as  related  to  the  adsorbate  include  solu- 
tion pH,  functionality,  molecular  size  or  weight, 
molecular  branching,  polarity,  solubility,  solvent, 
diffusion  rate,  competing  solutes,  and  solution  ionic 
strength.  The  oxidation-reduction  potential  of  the 
carbon  surface  (quinoid  structure)  can  also  play  a 
part,  especially  involving  carbon  as  a  catalyst.  (See 
also  W88-02284)  (Lantz-PTT) 
W88-02286 


MASS  TRANSFER  CHARACTERISTICS  OF 
ACTIVATED  CARBON  ADSORPTION, 

Vanderbilt  Univ.,  Nashville,  TN. 
J.  A.  Roth,  and  A.  S.  Kodavasal. 
IN:  International  Conference  on  Application  of 
Adsorption  to  Wastewater  Treatment,  Proceed- 
ings, February  16-19,  1981,  Nashville,  TN.  Enviro 
Press,  Inc.,  Nashville,  TN.  1981.  p  67-94,  5  fig,  1 
tab,  64  ref. 

Descriptors:  'Mass  transfer,  'Activated  carbon, 
'Wastewater  treatment,  'Adsorption,  'Model 
studies,  Pores,  Diffusivity,  Carbon,  Knudsen  diffu- 
sion, Molecular  structure,  Fluidized  bed  process. 
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The  basic  concepts  of  mass  transfer  are  applicable 
to  the  adsorption  of  pollutants  in  wastewater  by 
activated  carbon.  The  recommended  model  in  this 
study  includes  an  overall  material  balance,  the 
assumption  of  an  external  liquid  film  mass  transfer 
process,  and  pore  diffusion  in  the  carbon  particles. 
The  pore  diffusion  mechanism  is  complex,  and  can 
involve  either  or  both  liquid  molecular  diffusion  in 
the  pores,  and  Knudsen  diffusion.  The  equilibrium 
is  characterized  by  experimental  isotherms,  fit  to 
models  such  as  the  Freundlich  equation.  The  com- 
pletely mixed,  unsteady-state  batch  adsorber  pro- 
vides an  experimental  system  for  evaluating  the 
effective  diffusivity.  The  external  mass  transfer 
coefficient  determined  from  this  model  correlates 
and  is  consistent  with  correlations  for  other  diverse 
mass  transfer  processes  in  agitated  vessels  (com- 
pletely mixed  systems).  The  mass  transfer  coeffi- 
cients are  correlated  as  a  function  of  the  dimen- 
sionless  power  input  parameter  and  the  Schmidt 
number.  The  pore  diffusion  model,  extended  to  the 
fixed  bed  and  fluidized  bed  adsorber,  incorporates 
the  axial  dispersion.  This  can  be  estimated  from 
existing  correlations  or  determined  experimentally. 
Again,  correlations  of  resulting  external  mass 
transfer  liquid  coefficients  follow  trends  consistent 
with  other  diverse  mass  transfer  systems.  It  must 
be  recognized  that  these  correlations  each  result  in 
predictions  within  +  or  -  30  to  40%,  and  conse- 
quently, result  only  in  estimates  of  breakthrough 
characteristics  of  adsorption.  Furthermore,  sophis- 
ticated computer  modeling  must  be  performed  to 
predict  simple  one-solute-carbon  systems.  The  util- 
ity of  these  models  lies  in  the  qualitative  prediction 
of  system  behavior.  (See  also  W88-02284)  (Lantz- 
PTT) 
W88-02287 


EFFECT  OF  OPERATING  PARAMETERS  ON 
CARBON  USAGE, 

McMaster  Univ.,  Hamilton  (Ontario). 
R.  Narbaitz,  and  A.  Benedek. 

IN:  International  Conference  on  Application  of 
Adsorption  to  Wastewater  Treatment,  Proceed- 
ings, February  16-19,  1981,  Nashville,  TN.  Enviro 
Press,  Inc.,  Nashville,  TN.  1981.  p  95-107,  6  fig,  1 
tab,  5  ref. 

Descriptors:  'Activated  carbon,  'Adsorption, 
•Carbon,  *Model  studies,  'Wastewater  treatment, 
•Process  design,  Optimization,  Biological  treat- 
ment, Biodegradation. 

Granular  activated  carbon  (GAC)  contactors  are 
an  important  wastewater  treatment  process  for  the 
removal  of  dissolved  organics.  In  its  design,  the 
design  engineer  has  to  choose  values  of  the  perti- 
nent design  variables  so  as  to  optimize  the  cost  of 
constructing  and  operating  the  process.  Research 
at  McMaster  University  has  demonstrated  that  in 
the  case  of  biodegradable  wastewaters  the  biologi- 
cal activity  within  adsorbers  can  be  treated  as  an 
add-on  to  the  adsorptive  removals.  It  also  has 
shown  that  the  purification  of  non-biodegradable 
wastewaters  is  purely  due  to  adsorption.  The 
mechanism  stipulates  the  existence  of  two  distinct 
types  of  adsorption  rates.  By  one  mechanism,  ad- 
sorption is  expected  to  occur  relatively  rapidly  in 
pores  where  diffusion  is  unhindered,  whereas  very 
slow  adsorption  in  sterically  restricted  or  hindered 
pores  is  also  expected  to  occur  in  parallel  with  the 
first  mechanism.  Peel  and  Benedek  not  only  dem- 
onstrated this  phenomena  in  a  study  involving 
adsorption  isotherms,  but  also  used  it  in  the  devel- 
opment of  a  predictive  column  model.  This  model 
can  be  calibrated  solely  from  the  results  of  batch 
isotherms  and  kinetics,  and  it  was  successfully  cali- 
brated and  confirmed  for  several  types  of 
wastewaters.  The  model  now  permits  the  engineer 
to  follow  a  proper  operating  line  based  design 
procedure  as  discussed  in  this  paper.  Various  uses 
of  this  model  to  generate  the  desired  operating 
lines  are  discussed.  (See  also  W88-02284)  (Lantz- 
PTT) 
W88-02288 


APPLICATION    OF    GAC    TO    MUNICIPAL 
WASTEWATERS, 

ICI  Americas,  Inc.,  Wilmington,  DE. 

P  B  DeJohn,  and  R  W.  Edwards. 

IN:   International   Conference  on   Application   of 


Adsorption  to  Wastewater  Treatment,  Proceed- 
ings, February  16-19,  1981,  Nashville,  TN.  Enviro 
Press,  Inc.,  Nashville,  TN.  1981.  p  109-127,  2  tab, 
18  ref. 

Descriptors:  'Wastewater  treatment,  'Municipal 
wastewater,  'Activated  carbon,  Wastewater  facili- 
ties, Design  standards,  Physical  treatment,  Chemi- 
cal treatment,  Dechlorination,  Water  quality,  Ter- 
tiary wastewater  treatment,  Odor  control,  Carbon. 

Thirty-two  municipal  wastewater  plants  using 
granular  activated  carbon  have  been  designed  and 
either  started  up  or  are  under  construction.  These 
facilities  are  classified  as  physical  chemical  (13 
total)  tertiary  (15  total)  or  dechlorination  plants  (4 
total).  This  paper  has  concentrated  on  the  prob- 
lems encountered  at  physical  chemical  and  tertiary 
plants  and  suggests  several  design  modifications  to 
alleviate  these  conditions  for  future  plants.  Most  of 
the  physical  chemical  facilities  have  shut  down  due 
to  numerous  operating  problems.  The  major  prob- 
lems causing  shutdown  are  underdrain  failures  and 
excessive  odor  generation.  Additionally,  many 
physical  chemical  plants  fail  to  meet  effluent  qual- 
ity standards  because  upstream  processes  fail  to 
perform  to  expectations  and  influents  have 
changed  since  the  plant  was  designed.  Tertiary 
facilities  have  been  much  more  successful  due  to  a 
lower  organic  loading  onto  the  carbon  and  a  stabi- 
lized biological  influent  to  the  carbon  beds  thereby 
lessening  odor  problems.  Most  of  the  problems 
encountered  at  tertiary  facilities  have  been  me- 
chanical in  nature.  Mechanical  problems  also 
plague  physical  chemical  plants.  The  major  design 
criteria  the  authors  suggest  is  to  run  extensive  pilot 
studies  to  determine  the  efficacy  of  carbon  and 
proper  design  parameter  (contact  time  and  carbon 
usage  rate).  The  best  means  to  control  odor  gen- 
eration is  to  provide  a  stabilized  waste  to  the 
carbon  beds.  Finally,  a  number  of  mechanical 
design  features  are  suggested  to  overcome  some  of 
the  problems  encountered  at  existing  facilities.  (See 
also  W88-02284)  (Lantz-PTT) 
W88-02289 


APPLICATION  OF  GAC  TO  INDUSTRIAL 
WASTEWATERS, 

QED  Corp.,  Ann  Arbor,  MI. 
F.  E.  Bernardin. 

IN:  International  Conference  on  Application  of 
Adsorption  to  Wastewater  Treatment,  Proceed- 
ings, February  16-19,  1981,  Nashville,  TN.  Enviro 
Press,  Inc.,  Nashville,  TN.  1981.  p  129-149,  9  fig,  9 
ref. 

Descriptors:  'Granular  activated  carbon, 
'Wastewater  treatment,  'Activated  carbon,  'In- 
dustrial wastewater,  'Organic  compounds,  Load 
distribution,  Linear  velocity,  Diffusers,  Design 
standards,  Chromatography,  Adsorption,  Desorp- 
tion,  Pilot  plants. 

Adsorption  on  granular  activated  carbon  (GAC)  is 
one  of  the  best  commercially  proven  methods  for 
removing  toxic  organic  chemicals  from  industrial 
wastestreams.  It  has  demonstrated,  in  full-scale 
plants,  a  strong  affinity  for  some  of  the  best  know 
toxic  materials,  such  as  DDT,  PCB's,  Dieldrin, 
Aldrin  and  many  others.  Furthermore,  the  technol- 
ogy and  equipment  for  applying  activated  carbon 
in  such  a  service  are  well  proven  and  available. 
Over  the  past  15  years,  adsorption  treatment  with 
activated  carbon  has  been  tested  and  installed  for 
treatment  of  many  wastewaters.  Some  commonly 
encountered  isotherm  plots  and  possible  reasons 
for  the  shapes  of  the  curves  are  presented.  Design 
of  a  GAC  pilot  test  seems  obvious  and  straightfor- 
ward at  first  pass.  Among  the  parameters  which 
should  be  considered  in  the  physical  design  of  a 
pilot  GAC  system  are:  surface  loading  (gpm/sq  ft), 
linear  velocity  (ft/min),  height  to  diameter  ratio, 
and  diffuser  design.  One  of  the  most  critical  proc- 
ess design  parameters  to  be  gathered  at  the  pilot 
level  involves  preferential  adsorption  of  com- 
pounds which  manifests  itself  in  GAC  applications 
by  a  chromatographic  effect.  This  is  critical  where 
removal  of  selected  organics  is  being  accomplished 
in  the  presence  of  other  adsorbable  species.  The 
chromatographic  effect  results  in  an  effluent  spike 
of  concentration  of  individual  components  at 
higher  levels  than  may  have  been  applied  to  the 


GAC.  The  potential  for  chromatographic  effects  is 
present  in  all  complex  industrial  wastewater  con- 
taining mixtures  of  organic  materials  and  should  be 
looked  for  in  pilot  scale  since  this  can  have  great 
impact  on  carbon  usage  rate  in  the  full  scale 
system.  Operating  variables  in  the  process  portion 
of  the  industrial  plant  can  affect  the  adsorption 
system  if  wide  fluctuations  in  concentration  or 
ratio  of  the  wastewater  components  occur.  While 
GAC  is  much  less  prone  to  upsets  due  to  shock 
loads  than  biological  treatment  systems,  desorption 
and  wave  front  disruptions  can  occur.  As  with  all 
wastewater  treatment  processes,  a  constant  influent 
flow  and  concentration  produce  best  results,  so 
any  raw  waste  equalization  attainable  is  advanta- 
geous. (See  also  W88-02284)  (Lantz-PTT) 
W88-02290 


REMOVAL  OF  TOXIC  OR  PRIORITY  POL- 
LUTANTS FROM  PROCESS  WASTEWATER 
BY  GAC, 

Environmental    Science    and    Engineering,    Inc., 
Gainesville,  FL. 
L.  J.  Bilello. 

IN:  International  Conference  on  Application  of 
Adsorption  to  Wastewater  Treatment,  Proceed- 
ings, February  16-19,  1981,  Nashville,  TN.  Enviro 
Press,  Inc.,  Nashville,  TN.  1981.  p  151-174,  12  fig, 
6  tab. 

Descriptors:  'Granular  activated  carbon, 
•Wastewater  treatment,  'Activated  carbon,  Prior- 
ities, Process  wastewater,  Adsorption,  Carbon, 
Cost  analysis,  Organic  compounds,  Steam  strip- 
ping. 

Granular  activated  carbon  (GAC)  can  be  used 
effectively  to  remove  priority  pollutants  from 
process  waste  streams  to  concentrations  below  an- 
alytical detection  limits  (typically  10  micrograms/ 
L).  The  use  of  GAC  on  the  process  waste  streams 
rather  than  a  combined  or  final  wastewater  is  more 
efficient  because  of  the  reduced  waste  stream  flow, 
a  higher  concentration  of  the  component,  less  com- 
petition for  adsorption  sites,  and  more  reliable  con- 
trol of  the  effluent  discharge.  Removal  of  priority 
pollutants  by  GAC  can  be  part  of  an  overall 
system  treating  a  given  process  waste  stream. 
Technologies  such  as  stream  stripping  can  be  used 
before  the  carbon  system  to  reduce  the  overall  cost 
of  treatment  and  still  ensure  meeting  of  low  level 
effluent  requirements.  Competitive  adsorption  for 
these  pilot  plant  studies  was  as  significant  as  the 
concentration  of  the  least  adsorbable  priority  pol- 
lutant in  affecting  carbon  usage  rates.  The  presence 
of  other  more  adsorbable  organics  does,  however, 
cause  the  less  adsorbable  component  to  strip  off, 
with  effluent  concentration  from  a  carbon  column 
for  that  component  exceeding  the  influent  concen- 
tration. This  requires  close  monitoring  of  carbon 
effluent  for  a  complex  waste  stream.  Use  of  series 
or  staged  configuration  of  a  carbon  system  will 
provide  protection  for  a  rapid  breakthrough,  thus 
protecting  downstream  treatment  systems  and  pre- 
venting the  appearance  of  a  priority  pollutant  in 
the  effluent  above  allowable  levels.  (See  also  W88- 
02284)  (Lantz-PTT) 
W88-02291 


PRETREATMENT  OF  INDUSTRIAL  WASTES 
WITH  GAC  FOR  REMOVAL  OF  PRIORTTY 
POLLUTANTS, 

Michigan  Univ.,  Ann  Arbor. 
W.  J.  Weber. 

IN:  International  Conference  on  Application  of 
Adsorption  to  Wastewater  Treatment,  Proceed- 
ings, February  16-19,  1981,  Nashville,  TN.  Enviro 
Press,  Inc.,  Nashville,  TN.  1981.  p  175-195,  4  fig,  4 
tab,  44  ref. 

Descriptors'.  'Granular  activated  carbon, 
•Wastewater  treatment,  'Industrial  wastes,  'Acti- 
vated carbon,  Pretreatment  of  wastewater,  Organ- 
ic compounds,  Raw  wastewater,  Municipal 
wastewater,  Adsorption,  Carbon,  Mathematical 
models,  Cost  analysis. 

The  treatment  of  industrial  wastes  for  removal  of 
'priority  pollutants'  is  perhaps  the  most  significant 
and  challenging  wastewater  application  for  activat- 
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ed  carbon  today.  Few  industrial  operations 
produce  raw  waste  streams  which  are  completely 
free  of  one  or  more  of  the  compounds  currently 
assigned  to  the  EPA  priority  list.  This  will  be  more 
the  case  as  the  list  is  expanded  in  the  future.  In 
cases  of  industrial  discharge  to  municipal  systems, 
it  is  usually  only  the  priority  pollutants  which  are 
specifically  prohibited;  others  can  usually  be  acco- 
modated by  the  municipal  treatment  system,  and 
the  discharger  assessed  an  appropriate  users  fee.  In 
such  instances,  a  granular  activated  carbon  (GAC) 
system  frequently  can  function,  with  certain  ancil- 
lary support  operations,  as  a  singular  pretreatment 
scheme.  This  is  particularly  true  where  problem 
waste  streams  can  be  identified  and  isolated  from 
the  main  industrial  flow,  a  not  uncommon  situa- 
tion. Examples  of  differences  and  trends  in  adsorp- 
tion capacities  and  rates  of  representative  priority 
pollutants  are  given,  and  the  effects  of  typical 
variables  such  as  carbon  type  and  background 
waste  composition  illustrated.  Finally,  the  applica- 
tion and  usefulness  of  mathematical  modeling  tech- 
niques for  more  efficient  and  cost-effective  design 
of  adsorbers  for  priority  pollutant  removal  have 
been  demonstrated.  (See  also  W88-02284)  (Lantz- 
PTT) 
W88-02292 


SOURCE  TREATMENT  OF  INDUSTRIAL 
WASTEWATER  WITH  GRANULAR  ACTIVAT- 
ED CARBON, 

Rubel  and  Hager,  Inc.,  Tucson,  AZ. 
D.  G.  Hager. 

IN:  International  Conference  on  Application  of 
Adsorption  to  Wastewater  Treatment,  Proceed- 
ings, February  16-19,  1981,  Nashville,  TN.  Enviro 
Press,  Inc.,  Nashville,  TN.  1981.  p  197-210,  10  fig, 
5ref. 

Descriptors:  'Wastewater  treatment,  'Granular  ac- 
tivated carbon,  'Industrial  wastewater,  'Activated 
carbon,  Organic  compounds,  Water  quality, 
Wastewater  facilities,  Regulations,  Carcinogens, 
Water  pollution  sources,  Adsorption,  Pollution 
load,  Fluidized  bed,  Municipal  water. 

Installation  of  a  granular  activated  carbon  (GAC) 
wastewater  treatment  system  at  Lake  Tahoe  some 
fifteen  years  ago  marked  the  first  large  scale  mu- 
nicipal application  for  the  adsorption  process.  Fol- 
lowing the  Lake  Tahoe  installation,  many  munici- 
pal and  industrial  waste  treatment  facilities  were 
installed  with  the  common  objective  of  reducing 
residual  dissolved  organic  contaminants  which 
have  survived  conventional  biological  treatment. 
The  GAC  System  was  placed  at  the  end  of  the 
treatment  sequence  and  the  organics  being  re- 
moved were  measured  in  terms  of  biological 
oxygen  demand  (BOD),  chemical  oxygen  demand 
(COC),  total  organic  carbon  (TOC)  and/or  soluble 
(organic)  oxygen  demand  (SOC).  More  recently, 
industrial  GAC  systems  have  been  designed  to 
remove  specific  chemical  contaminants  rather  than 
overall  general  organic  reductions.  Current  regula- 
tory actions  emphasize  the  removal  of  specific 
organic  contaminants  from  industrial  effluents 
which  are  considered  to  be  toxic  and/or  carcino- 
genic. For  removal  of  specific  organic  contami- 
nants the  adsorptive  capacity  of  activated  carbon  is 
more  fully  utilized  in  point  of  source  treatment 
where  specific  contaminant  concentrations  are 
highest  and  other  organic  concentrations  are 
lowest.  Point  of  source  GAC  treatment  provides 
an  opportunity  for  recovery  of  valuable  products 
from  the  wastewater  via  non-thermal  regeneration 
of  the  GAC.  Countercurrent  adsorption  systems, 
such  as  pulsed  bed  adsorbers,  maximize  the  loading 
of  contaminants  on  the  GAC  in  each  adsorption 
cycle  and  thereby  reduce  the  quantity  of  carbon 
exhausted  per  gallon  of  treated  water.  Recently, 
developed  fluid  bed  carbon  reactivation  technolo- 
gy has  appreciably  reduced  fuel  consumption  and 
improved  reactivated  carbon  quality  in  both  indus- 
trial and  municipal  GAC  water  applications.  (See 
also  W88-02284)  (Lantz-PTT) 
W88-02293 


TREATMENT    OF    PRIORITY    POLLUTANTS 
WITH  RESINS, 

Illinois  Inst,  of  Tech.,  Chicago. 
J.  W.  Patterson,  and  R.  Patzelt. 


IN:  International  Conference  on  Application  of 
Adsorption  to  Wastewater  Treatment,  Proceed- 
ings, February  16-19,  1981,  Nashville,  TN.  Enviro 
Press,  Inc.,  Nashville,  TN.  1981.  p  211-245,  9  fig, 
1 1  tab,  26  ref. 

Descriptors:  'Resins,  'Wastewater  treatment,  'Or- 
ganic compounds,  Hydrocarbons,  Phenols,  Aro- 
matic compounds,  Adsorption,  Carbon,  Polymers, 
Chemical  reactions,  XAD-4,  L-863,  XAD-340, 
Styrene-divinylbenzene,  Molecular  structure. 

Certain  compounds  including  chlorinated  hydro- 
carbons, aromatic  amines,  and  phenols  are  resistant 
to  carbon  adsorption.  Most  of  these  organic  com- 
pounds are  small  molecules,  with  low  molecular 
weights  and  polar  characteristics.  Macroreticular 
resins  (polymeric  adsorbents)  offer  an  alternative 
to  activated  carbon  in  wastewater  treatment.  These 
porous  styrene-divinylbenzene  resins  have  no  func- 
tional ion  exchange  sites,  and  function  only  by 
adsorption,  which  occurs  via  relatively  weak  Van 
der  Waal's  binding  forces.  Under  identical  adsorp- 
tive conditions,  the  resin  XAD-4  has  proven  to  be 
the  most  effective  adsorbent  of  all  the  polymers 
tested  here.  L-863  and  XAD-340  were  also  effec- 
tive adsorbents,  with  XAD-340  showing  a  higher 
affinity  than  XAD-4  for  toluene,  benzene,  and 
phenol.  In  the  adsorption  of  low  molecular  weight 
aromatic  compounds  from  aqueous  solutions  by 
polymeric  resins,  the  area  of  the  adsorbent  and  the 
functional  groups  on  the  surface  of  the  adsorbent 
are  important  parameters  in  determining  both  the 
intensity  of  adsorption  and  the  adsorptive  capacity. 
The  change  in  entropy  is  the  main  driving  force  in 
the  physical  adsorption  of  the  studied  hydrocar- 
bons from  aqueous  solution.  Adsorption  of  the 
studied  compounds  was  found  to  conform  to  the 
Freundlich  model,  although  results  of  these  experi- 
ments apply  to  only  single  solute  systems  using 
distilled  water  as  the  solvent.  Systems  of  mixed 
solutes  could  change  the  isotherm  and  break- 
through curve  parameters.  (See  also  W88-02284) 
(Lantz-PTT) 
W88-02294 


PRACTICAL  APPLICATION  OF  ADSORBENT 
RESINS, 

AWARE,  Inc.,  Nashville,  TN. 
S.  E.  Shelby,  and  C.  E.  Adams. 
IN:  International  Conference  on  Application  of 
Adsorption  to  Wastewater  Treatment,  Proceed- 
ings, February  16-19,  1981,  Nashville,  TN.  Enviro 
Press,  Inc.,  Nashville,  TN.  1981.  p  247-272,  11  fig, 
4  tab. 

Descriptors:  'Resins,  'Adsorption,  'Pesticides, 
'Wastewater  treatment,  Hexachlorocyclopenta- 
diene,  Pretreatment  of  wastewaters,  Activated 
carbon,  Molecular  structure,  XAD-4,  Suspended 
solids,  Organic  compounds. 

Two  chemicals,  the  pesticide  endrin,  the  use  of 
which  has  been  recently  banned  in  the  United 
States  by  the  EPA,  and  a  chemical  used  in  the 
production  of  endrin  and  other  chlorinated  pesti- 
cides, hexachlorocyclopentadiene  or  hex,  have  re- 
ceived widespread  public  broadcast.  These  and 
other  pesticides  and  organic  chemicals  are  manu- 
factured at  the  Velsicol  Chemical  Corporation 
plant  in  Memphis,  Tennessee.  This  paper  presents 
the  findings  of  an  experimental  program  conducted 
to  develop  the  best  available  treatment  process 
technology  required  for  treatment  of  the  Velsicol 
plant  process  wastestream.  In  development  of  best 
available  treatment  technology  for  this  wastewater 
it  was  determined  that  selection  of  the  system  for 
removal  of  organics  would  be  most  critical  in 
determining  treatment  effectiveness.  Therefore, 
both  macroreticular  resins  and  granular  activated 
carbon  adsorption  were  evaluated  to  define  per- 
formance levels  and  develop  design  parameters. 
Pretreatment  requirements  were  determined  for 
the  waste  and  included  equalization,  pH  control, 
and  suspended  solids  removal  ahead  of  the  adsorp- 
tion system.  Regeneration  of  both  resin  and  carbon 
systems  were  evaluated  within  the  time  available. 
After  pretreatment  for  suspended  solids  removal, 
the  concentration  of  contaminants  was  generally 
less  than  the  reported  solubility  limit  of  the  com- 
pound. In  pretreatment  of  the  waste,  greater  than 
90%  removal  of  many  compounds  was  achieved. 


Some  conclusion  and  observations  drawn  from 
runs  in  which  resin  and  carbon  were  employed  in 
parallel  systems  are:  (1)  Breakthrough  of  the  low 
molecular  weight  (MW)  substances  in  the  waste 
occurred  after  relatively  short  run  times  using  both 
regenerated  carbon  and  resin;  (2)  Relatively  high 
removal  of  other  substances  monitored  during  this 
investigation  (Hex,  Hex  BCH,  Hex  VCL/Octa, 
heptachlor,  aldrin,  isodrin,  heptachlor  epoxide, 
chlordane,  dieldrin  and  endrin)  were  observed  for 
3,000  BV  of  throughput  with  the  exception  of 
chlordene;  (3)  Except  for  the  very  low  MW  sub- 
stances, sharp  breakthroughs  of  individual  organics 
were  not  observed;  and  (4)  Virtually  identical  ex- 
haustion performance  was  observed  for  both  the 
regenerated  activated  carbon  and  the  XAD-4  sys- 
tems. (See  also  W88-02284)  (Lantz-PTT) 
W88-02295 


SYNTHETIC  ADSORBENTS  IN  WASTEWATER 
TREATMENT, 

Michigan  Univ.,  Ann  Arbor. 
B.  M.  Vliet,  and  W.  J.  Weber. 
IN:  International  Conference  on  Application  of 
Adsorption  to  Wastewater  Treatment,  Proceed- 
ings, February  16-19,  1981,  Nashville,  TN.  Enviro 
Press,  Inc.,  Nashville,  TN.  1981.  p  273-283,  1  fig,  1 
tab,  27  ref. 

Descriptors:  'Adsorption,  'Synthetic  adsorbents, 
•Wastewater  treatment,  Polymers,  Carbonaceous 
adsorbents,  Performance  evaluation,  Water  quality 
control. 

The  principal  focus  of  this  paper  relates  to  the  use 
of  polymers  which  contain  no  appreciable  quanti- 
ties of  ion-exchange  groups,  and  which  act  as 
adsorbents  rather  than  exchange  resins.  Various 
types  of  synthetic  adsorbents  are  commercially 
available  in  the  form  of  beads  or  granules,  and  are 
characterized  according  to  polymer  matrix,  pore 
structure  and  the  presence  of  any  functional 
groups.  The  synthetic  adsorbents,  containing  no 
ion  exchange  functional  groups,  are  designated 
polymeric  adsorbents.  Carbonaceous  adsorbents 
are  a  recent  addition  to  the  inventory  of  synthetic 
adsorbents.  These  materials  are  manufacture  by 
partial  pyrolysis  of  appropriate  beaded  polymer 
matrices,  yielding  black  spherical  particles,  whose 
chemical  composition  is  intermediate  between  that 
of  activated  carbon  and  the  polymeric  adsorbent 
base-materials.  Owing  to  the  diverse  performance 
and  quality  requirements  of  wastewater  adsorption 
systems,  it  is  not  possible  to  designate  a  universally 
efficacious  adsorbent:  selection  of  an  optimum  ad- 
sorbent for  a  given  application  is  very  dependent 
on  the  relevant  circumstances  and  requirements. 
Although  activated  carbons  and  synthetic  poly- 
meric adsorbents  have  been  effectively  applied  in 
many  wastewater  treatment  processes,  the  synthet- 
ic polymeric  adsorbents  have  demonstrated  par- 
ticular usefulness  in  the  context  of  pollution  abate- 
ment coupled  with  adsorbate  recovery.  (See  also 
W88-02284)  (Lantz-PTT) 
W88-02296 


INFLUENCE  OF  BIOLOGICAL  ACLTVLTY  ON 
GAC  PERFORMANCE, 

Massachusetts  Univ.,  Amherst. 
F.  A.  DiGiano. 

IN:  International  Conference  on  Application  of 
Adsorption  to  Wastewater  Treatment,  Proceed- 
ings, February  16-19,  1981,  Nashville,  TN.  Enviro 
Press,  Inc.,  Nashville,  TN.  1981.  p  285-305,  9  fig,  1 
tab,  22  ref. 

Descriptors:  'Microbiological  studies, 

•Wastewater  treatment,  'Activated  carbon,  'Per- 
formance evaluation,  Organic  compounds,  Chemi- 
cal oxygen  demand,  Biodegradation,  Trace  organ- 
ics, Particle  size,  Wastewater  pretreatment,  Ad- 
sorption. 

Microbial  activity  on  granular  activated  carbon 
(GAC)  is  to  be  expected  in  wastewater  treatment. 
There  is  ample  evidence  to  show  that  GAC  beds 
remove  organic  compounds  over  periods  that  far 
exceed  the  service  time  based  on  adsorption  capac- 
ity alone.  Roughly  20-30%  removal  of  COD  can 
be   attributed    to    the   biodegradation    process   in 
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steady-state  operation.  There  is  even  some  evi- 
dence to  suggest  that  removal  of  trace  organic 
compounds  occurs  by  this  mechanism.  Aspects  of 
the  process  design,  however,  remain  ill-defined. 
For  example,  there  is  little  information  available  to 
guide  in  selection  of:  pretreatment;  GAC  bed  con- 
tact time;  GAC  particle  size  distribution;  applica- 
tion rate;  frequency  of  backwash;  and  frequency  of 
regeneration.  There  is  also  a  need  to  identify  the 
compounds  which  may  be  removed  by  biodegrada- 
tion  and  to  explain  the  role,  if  any,  of  sorption  site 
removal  as  a  consequence  of  the  process.  (See  also 
W88-02284)  (Lantz-PTT) 
W88-02297 


BIOLOGICAL  TREATMENT  WITH  GRANU- 
LAR ACTIVATED  CARBON, 

Utah  Univ.,  Salt  Lake  City. 
H.  D.  Stensel,  and  J.  P.  Leglise. 
IN:  International  Conference  on  Application  of 
Adsorption  to  Wastewater  Treatment,  Proceed- 
ings, February  16-19,  1981,  Nashville,  TN.  Enviro 
Press,  Inc.,  Nashville,  TN.  1981.  p  307-319,  4  fig,  2 
tab,  1 1  ref. 

Descriptors:  'Activated  carbon,  *Granular  activat- 
ed carbon,  'Biological  treatment,  'Wastewater 
treatment,  Biological  oxygen  demand,  Chemical 
oxygen  demand,  Domestic  water,  Municipal 
wastewater,  Secondary  wastewater  treatment,  Ter- 
tiary wastewater  treatment,  Clarification. 

For  normal  domestic  wastewater  treatment  appli- 
cations, the  use  of  granular  activated  carbon  in  the 
biological  aerated  filter  is  not  justified  on  a  cost 
and  performance  basis.  It  appears  that  using  an 
activated  carbon  media  in  the  system  result  in 
improved  COD  removal  for  more  difficult  to  de- 
grade wastewaters.  Previous  observations  indicate 
that  granular  activated  carbon  (GAC)  would  be 
desired  in  such  systems  when  improved  COD  re- 
moval is  desired  or  removal  of  toxic  pollutants  is 
necessary.  Further  work  is  necessary  to  determine 
the  conditions  that  result  in  improved  biological 
acclimation  in  biological  GAC  systems.  The  bio- 
logical aerated  filter  presented  is  a  potentially  at- 
tractive alternative  to  present  secondary  treatment 
systems  for  the  following  reasons:  (1)  An  advanced 
secondary  or  tertiary  quality  effluent  can  be 
achieved.  Effluent  suspended  solids  and  BOD5 
concentrations  were  less  than  5  mg/L  and  10  mg/ 
L  respectively  for  BOD  loadings  that  were  about 
one-fifth  of  that  used  in  conventional  activated 
sludge  systems;  (2)  No  secondary  clarifier  is  re- 
quired. This  not  only  reduces  the  cost  of  the 
wastewater  facility,  but  eliminates  a  potential  oper- 
ating cause  for  poor  effluent  quality  when  poor 
sludge  characteristics  exist;  (3)  The  system  can  be 
used  for  plant  upgrading  and  its  small  land  area 
requirement  is  attractive;  and  (4)  Anaerobic  diges- 
tion of  the  solids  produced  in  the  system  in  domes- 
tic applications  can  produce  methane  gas  to  drive 
the  blowers  to  supply  air  to  the  biological  aerated 
filter.  (See  also  W88-02284)  (Lantz-PTT) 
W88-02298 


THERMAL  REACTIVATION  OF  GRANULAR 
ACTIVATED  CARBON, 

Calgon  Corp.,  Pittsburgh,  PA. 
W.  G.  Schuliger. 

IN:  International  Conference  on  Application  of 
Adsorption  to  Wastewater  Treatment,  Proceed- 
ings, February  16-19,  1981,  Nashville,  TN.  Enviro 
Press,  Inc.,  Nashville,  TN.  1981.  p  321-335,  2  fig,  1 
tab,  9  ref. 

Descriptors:  'Wastewater  treatment,  'Adsorption, 
•Thermal  reactivation,  'Activated  carbon, 
•Granular  activated  carbon,  Economic  aspects, 
Energy,  Costs,  Maintenance,  Performance  evalua- 
tion, Equipment. 

When  an  adsorption  system  using  granular  activat- 
ed carbon  (GAC)  is  being  considered  to  treat  a 
water  or  wastewater  stream,  one  of  the  first  ques- 
tions to  be  asked  is,  whether  it  is  economical  to 
reactivate  the  carbon.  For  the  majority  of  systems 
the  answer  is  yes.  Then,  if  it  is  decided  to  reacti- 
vate on-site  instead  of  using  a  reactivation  service  a 
series  of  points  should  be  addressed.  These  are:  (1) 
current  state-of-the-art  systems;  (2)  type  of  equip- 


ment to  be  purchased;  (3)  activity  of  the  reactivat- 
ed carbon  and  its  operating  parameters;  (4)  poten- 
tial losses;  (5)  energy  requirements  and  their  ef- 
fects; (6)  environmental  implications;  (7)  capital 
and  operating  costs;  and  (8)  maintenance  problems. 
This  paper  aims  to  provide  information  which 
accurately  addresses  each  point  as  it  relates  to 
thermal  reactivation  of  granular  activated  carbon. 
(See  also  W88-02284)  (Lantz-PTT) 
W88-02299 


METHODOLOGY  OF  INDUSTRIAL 

WASTEWATER  PAC  EVALUATIONS, 

ERM-Southeast,  Inc.,  Brentwood,  TN. 
B.  P.  Flynn. 

IN:  International  Conference  on  Application  of 
Adsorption  to  Wastewater  Treatment,  Proceed- 
ings, February  16-19,  1981,  Nashville,  TN.  Enviro 
Press,  Inc.,  Nashville,  TN.  1981.  p  337-356,  4  fig,  6 
tab,  4  ref. 

Descriptors:  'Industrial  wastewater,  'Wastewater 
treatment,  'Performance  evaluation,  'PACT  proc- 
ess, 'Activated  carbon,  Activated  sludge,  Pilot 
plants,  Municipal  wastewater. 

A  methodology  is  presented  for  evaluating  PACT 
(the  addition  of  powdered  activated  carbon  to  the 
activated  sludge  process)  in  the  industrial 
wastewater  treatment  environment  at  the  follow- 
ing stages:  (1)  Problem  definition;  (2)  Preliminary 
testing;  (3)  Lab  scale  evaluation;  (4)  Pilot  scale 
evaluation;  and  (5)  Full  scale  evaluation.  Many  of 
the  techniques  detailed  in  this  paper  are  applicable 
to  municipal  waste  treatment  problems  as  well.  In 
addition,  the  methodology  outlined  here  should  be 
considered  as  a  guide,  as  individual  circumstances 
can  require  significant  modifications  to  these  tech- 
niques. It  should  be  emphasized  that  an  evaluation 
of  the  PACT  process  should  be  a  part  of  a  well 
thought  out,  comprehensive  plan  of  evaluation 
aimed  at  solving  a  well  defined  wastewater  treat- 
ment problem.  As  such,  application  of  good  eval- 
uation techniques  are  a  misdirected  effort  if  aimed 
at  the  wrong  problem.  (See  also  W88-02284) 
(Lantz-PTT) 
W88-02300 


APPLICATION  OF  PACT(R)  TO  MUNICIPAL 
WASTEWATERS, 

Zimpro,  Inc.,  Rothschild,  WI. 
J.  A.  Meidl. 

IN:  International  Conference  on  Application  of 
Adsorption  to  Wastewater  Treatment,  Proceed- 
ings, February  16-19,  1981,  Nashville,  TN.  Enviro 
Press,  Inc.,  Nashville,  TN.  1981.  p  357-383,  7  fig, 
14  tab,  28  ref. 

Descriptors:  'PACT  process,  'Wastewater  treat- 
ment, 'Municipal  wastewater,  'Activated  carbon, 
'Powdered  activated  carbon,  Biological  treatment, 
Physical  treatment,  Activated  sludge,  Aeration, 
Water  quality,  Odor  control. 

From  the  inefficient  physical-chemical  treatment 
process  has  come  the  highly  efficient  biophysical 
treatment  process  'PACT'.  By  adding  powdered 
carbon  (PAC)  to  the  aeration  tank  of  an  activated 
sludge  system  (PACT),  stable  treatment  and  high 
quality  product  water  result.  With  PAC  in  the 
aerator,  favorable  impact  is  found  in  settling, 
oxygen  transfer,  disinfection,  and  even  total  plant 
odor  control.  When  wet  air  regeneration  is  used  in 
conjunction  with  PACT,  the  resultant  system  is 
cost  competitive  with  activated  sludge  technology. 
PACT  -  wet  air  regeneration,  though  classified  as 
an  innovative  technology,  is  not  new.  The  technol- 
ogy has  been  fully  tested  and  developed  -  the  first 
full  scale  system  operated  in  1971.  Since  that  time 
projects  in  sizes  ranging  from  0.25  MGD  to  54 
MGD  are  under  contract.  (See  also  W88-02284) 
(Lantz-PTT) 
W88-02301 


APPLICATION  OF  PACT(R)  TO  INDUSTRIAL 
WASTEWATERS, 

Oklahoma  State  Univ.,  Stillwater. 

D.  F.  Kincannon. 

IN:   International   Conference  on   Application  of 

Adsorption   to   Wastewater  Treatment,   Proceed- 


ings, February  16-19,  1981,  Nashville,  TN.  Enviro 
Press,  Inc.,  Nashville,  TN.  1981.  p  385-400,  6  fig,  6 
tab,  7  ref.   EPA   Research  Grant  R0805242-010. 

Descriptors:  'Wastewater  treatment,  'PACT  proc- 
ess, 'Industrial  wastewater,  'Powdered  activated 
carbon,  'Activated  carbon,  Carbon,  Organic  com- 
pounds, Pollution  load,  Activated  sludge,  Heavy 
metals,  Suspended  solids,  Biological  treatment. 

The  PACT  (powdered  activated  carbon  (PAC)  to 
the  activated  sludge  process)  is  a  viable  alternative 
for  treating  industrial  wastewaters.  The  treatment 
efficiency  is  a  function  of  carbon  dosage  and  the 
sludge  age  (in  days)  that  the  reactor  is  operated. 
The  process  is  very  effective  in  removing  organic 
priority  pollutants.  Organic  priority  pollutants  tend 
to  leak  from  activated  sludge  reactors  during 
shock  loads;  however,  this  does  not  occur  with  the 
PACT  process.  The  process  is  only  moderately 
successful  in  removing  heavy  metals.  Sludge  settle- 
ability  is  improved  by  powdered  carbon.  One 
major  question  still  needs  to  be  answered  -  whether 
sludge  age  can  be  properly  controlled  in  the 
PACT  system.  Because  of  the  powdered  carbon  it 
is  difficult  to  determine  the  concentration  of  bio- 
logical solids  present  in  the  PACT  activated 
sludge.  Solutions  to  this  problem  need  to  be  found. 
(See  also  W88-02284)  (Lantz-PTT) 
W88-02302 


APPLICATION  OF  COMBINED  POWDERED 
CARBON/ ACTIVATED  SLUDGE  TREATMENT 
TO  LURGI  PROCESS  COAL  GASIFICATION 
WASTEWATERS, 

Engineering-Science,  Inc.,  Austin,  TX. 
F.  J.  Castaldi. 

IN:  International  Conference  on  Application  of 
Adsorption  to  Wastewater  Treatment,  Proceed- 
ings, February  16-19,  1981,  Nashville,  TN.  Enviro 
Press,  Inc.,  Nashville,  TN.  1981.  p  401-434,  7  fig, 
12  tab,  13  ref. 

Descriptors:  'Carbon,  'Activated  sludge,  'Lurgi 
process,  'Wastewater  treatment,  'Industrial 
wastewater,  Gasification,  Coal  gasification,  Eco- 
nomic aspects,  Energy,  Biological  treatment,  Bio- 
degradation. 

The  primary  advantage  of  the  energy  produced 
from  a  synthetic  fuel  over  that  associated  with  the 
direct  use  of  coal  is  the  transfer  of  environmental 
problems  from  the  often  small,  individual  end  users 
to  the  large,  commercial-scale  conversion  facility. 
This  promise  has  spurred  the  development  of  nu- 
merous processes  for  the  production  of  synthetic 
fuels  from  coal.  The  Lurgi  Dry  Ash  process  best 
represents  current  state-of-the-art  commercial 
fixed-bed  gasifier  technology.  It  is  the  only  com- 
mercial process  operating  at  high  pressures,  usually 
between  24  and  31  atmospheres.  Temperatures 
within  the  gasifier  are  about  1200  to  1500  F  at  the 
middle  of  the  bed  and  about  1800  to  2500  F  at  the 
bottom.  At  higher  temperatures  at  the  bottom  of 
the  gasifier  (greater  than  2500  F),  the  coal  ash  is 
melted  to  form  a  liquid  slag.  Lurgi  gas  liquors  are 
generally  high  in  phenols,  tars,  oils,  ammonia,  bio- 
chemical oxygen  demand  (BOD),  and  chemical 
oxygen  demand  (COD).  These  gas  liquors  have  a 
strong  potential  for  environmental  pollution  due  to 
a  high  content  of  biodegradable  substances.  This 
detrimental  effect  is  increased  by  the  fact  that  the 
phenol,  ammonia  compounds,  phenolic  com- 
pounds, and  dissolved  tar  components  represent 
substances  which  are  toxic  in  the  environment.  A 
reduction  in  the  quantity  of  biodegradable  sub- 
stances, and  the  complete  elimination  of  the  toxici- 
ty associated  with  these  wastewaters  are  the  basic 
demands  of  any  gas  liquor  treatment  system.  The 
pretreatment  of  these  gas  liquors,  nd  further  biode- 
gradation  via  biological  oxidation,  powdered 
carbon  and/or  activated  sludge  systems  are  dis- 
cussed in  detail,  as  well  as  the  cost  and  energy 
requirements  for  these  systems.  (See  also  W88- 
02284)  (Lantz-PTT) 
W88-02303 


PRIORITY    POLLUTANT    REMOVAL:    COM- 
PARISON OF  THE  DUPONT  PACT(R)  PROC- 
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ESS  WITH  ACTIVATED  SLUDGE  FOLLOWED 
BY  GRANULAR  CARBON  COLUMNS, 

Du  Pont  de  Nemours  (E.I.)  and  Co.,  Wilmington, 
DE. 

D.  G.  Hutton. 

IN:  International  Conference  on  Application  of 
Adsorption  to  Wastewater  Treatment,  Proceed- 
ings, February  16-19,  1981,  Nashville,  TN.  Enviro 
Press,  Inc.,  Nashville,  TN.  1981.  p  435-472,  22  fig, 
11  tab,  3ref. 

Descriptors:  'Organic  compounds,  'Activated 
sludge,  'PACT  process,  'Carbon,  'Powdered  acti- 
vated carbon,  'Wastewater  treatment,  Industrial 
wastewater,  Organic  carbon,  Chromatography, 
Chemical  analysis,  Color,  Aromatic  compounds, 
Naphthalene,  Activated  carbon. 

This  extensive  laboratory  study  of  the  treatability 
of  a  variable,  multicomponent  wastewater  showed 
the  activated  sludge  process  produced  >  85% 
removal  for  23  of  the  36  compounds  found  in  the 
feed  to  the  DuPont  Chambers  Works,  a  chemical 
manufacturing  site.  Adding  powdered  carbon  at 
100  ppm  dosage  to  the  activated  sludge  process 
(DuPont  PACT  process)  increased  performance  so 
that  >85%  removal  was  achieved  for  30  of  the  36 
compounds.  Granular  carbon  treatment  of  the  acti- 
vated sludge  effluent  from  such  a  complex  and 
changing  mixture  was  exactly  as  expected  in  terms 
of  general  parameters  like  color  and  soluble  TOC. 
However,  for  specific  compounds  this  was  not  the 
case.  Of  the  36  priority  pollutants  fed,  only  14  gave 
classical  breakthrough  curves  in  the  carbon  col- 
umns. The  significance  of  this  depends  on  the 
future  regulations  for  these  compounds,  but  does 
constitute  a  significant  problem  in  the  performance 
of  granular  carbon  columns.  At  the  point  of  TOC 
and  color  breakthrough  (point  where  limits  could 
not  be  made  for  five  straight  days)  the  first  carbon 
column  was  doing  moderately  well.  The  average 
removal  was  50%  for  17  of  the  36  compounds  and 
85%  for  11  compounds.  Aromatic  compounds, 
particularly  naphthalene,  were  found  in  the  carbon 
column  effluents,  even  though  they  were  never 
detected  in  the  feed.  The  carbon  was  more  effec- 
tively used  by  the  PACT  process  than  the  carbon 
columns.  At  the  point  of  color  and  soluble  TOC 
breakthrough  (they  occurred  together)  the  carbon 
columns  had  expended- a  dosage  of  140  ppm.  The 
PACT  process  was  achieving  color  and  soluble 
TOC  goals  at  the  carbon  dosage  of  100  ppm  used. 
Breakthrough  of  the  first  compound  in  carbon 
column  1  at  the  equivalent  carbon  dosage  of  33 
ppm.  Approximately  11,000  GC/MS  analytical 
data  points  were  generated  in  this  study.  The 
actual  study  required  three  months  to  generate  the 
samples  and  10  months  to  complete  the  analyses. 
(See  also  W88-02284)  (Lantz-PTT) 
W88-02304 


BIOLOGICAL/ ADSORPTION  INTERACTIONS 
WITHPAC, 

Vanderbilt  Univ.,  Nashville,  TN. 
W.  W.  Eckenfelder,  H.  Fuentes,  and  J.  H.  Orozo- 
Garcia. 

IN:  International  Conference  on  Application  of 
Adsorption  to  Wastewater  Treatment,  Proceed- 
ings, February  16-19,  1981,  Nashville,  TN.  Enviro 
Press,  Inc.,  Nashville,  TN.  1981.  p  473-481,  3  fig,  7 
ref. 

Descriptors:  'Adsorption,  'Biological  treatment, 
•Powdered  activated  carbon,  *PAC,  'Activated 
carbon,  'Model  studies,  Organic  compounds, 
Carbon,  PACT  process,  Activated  sludge  process, 
Flocculation,  Biooxidation,  Biological  studies. 

The  addition  of  powdered  activated  carbon  (PAC) 
to  an  aeration  basin  results  in  higher  organic  re- 
moval, improved  solids  settling  and  sludge  han- 
dling, greater  resistance  to  toxic  and/or  shock 
loading  and  more  stable  effluents  in  cases  of  vari- 
able organic  and/or  hydraulic  loads.  The  organic 
removal  rate  in  the  activated  sludge  process  is 
enhanced  by  the  addition  of  PAC  by  the  direct 
adsorption  of  degradable  organics  and  by  increas- 
ing the  contact  time  of  refractory  organics  with 
the  biomass  adsorbed  to  the  carbon.  Non-degrad- 
able  organics  are  also  removed  by  the  carbon.  In 
the  PACT  (the  addition  of  PAC  to  the  activated 
sludge  process)  process  a  number  of  reactions  are 


occurring  concurrently  indicating  biooxidation  of 
soluble  organics  in  the  wastewater,  adsorption  of 
organics  on  the  carbon,  adsorption  on  the  biologi- 
cal floes  and  biooxidation  of  degradable  organics 
on  the  carbon.  There  is  some  question  as  to  wheth- 
er the  biooxidation  rate  itself  is  enhanced  in  the 
presence  of  carbon.  Data  is  not  available  at  present 
to  clearly  delineate  these  various  reactions.  A  con- 
ceptual model  has  been  presented  in  this  paper 
which  lumps  the  effects  of  biooxidation,  adsorption 
and  bioregeneration.  It  is  anticipated  that  as  more 
data  is  reported  that  the  model  can  be  modified 
and  refined.  (See  also  W88-02284)  (Lantz-PTT) 
W88-02305 


IMPROVED  NITRIFICATION  WITH  THE 
PACT(R)  PROCESS, 

Du  Pont  de  Nemours  (E.I.)  and  Co.,  Wilmington, 
DE. 

G.  F.  Dunn,  D.  G.  Hutton,  and  C.  L.  Berndt. 
IN:  International  Conference  on  Application  of 
Adsorption  to  Wastewater  Treatment,  Proceed- 
ings, February  16-19,  1981,  Nashville,  TN.  Enviro 
Press,  Inc.,  Nashville,  TN.  1981.  p  483-507,  7  fig, 
12  tab,  13  ref. 

Descriptors:  'Nitrification,  'PACT  process, 
'Wastewater  treatment,  'Powdered  activated 
carbon,  Activated  carbon,  Activated  sludge,  Am- 
monia, Nitrogen,  Temperature,  Industrial 
wastewater,  Municipal  wastewater,  Dissolved 
oxygen,  Hydraulic  detention  time,  Solids  retention 
time,  Activated  carbon. 

PACT,  the  combination  of  powdered  activated 
carbon  and  activated  sludge,  has  been  shown  to  be 
extremely  effective  in  biologically  nitrifying  am- 
monia nitrogen  in  both  domestic  and  industrial 
wastes.  When  PACT  was  compared  to  activated 
sludge,  PACT  consistently  provided  improved  ni- 
trification. When  low  temperatures  were  encoun- 
tered, PACT  often  was  the  only  process  to  remove 
ammonia  effectively.  To  nitrify  domestic  and  com- 
bined domestic  and  industrial  wastewaters,  the 
PACT  process  generally  requires  an  SRT  ranging 
froni  7  to  1 5  days  and  a  hydraulic  detention  period 
of  3.0  to  6.0  hours.  At  sustained  wastewater  tem- 
peratures of  10  C  to  25  C,  the  effect  of  temperature 
on  system  design  is  minimal.  At  temperatures  of  5 
C  to  8  C,  the  effect  of  temperature  on  the  design 
SRT  and  hydraulic  detention  time  must  be  consid- 
ered. PACT  will  nitrify  industrial  wastes,  but 
longer  SRT  and  hydraulic  detention  periods  than 
for  domestic  wastewaters  are  generally  needed. 
The  actual  design  conditions  will  vary  depending 
on  the  industrial  waste  to  be  treated.  In  compari- 
son with  activated  sludge  nitrification  processes, 
PACT  operates  at  lower  hydraulic  detention  times 
and  provides  increased  reliability  of  treatment,  in- 
creased nitrification  efficiency,  superior  low  tem- 
perature performance  and  reduced  sensitivity  to 
periods  of  low  dissolved  oxygen.  (See  also  W88- 
02284)  (Lantz-PTT) 
W88-02306 


NITROGEN  AND  CONTAMINANT  CONTROL 
OF  COKE  PLANT  EFFLUENTS  IN  AN  UP- 
GRADED BIOLOGICAL  SYSTEM, 

Canada  Centre  for  Inland  Waters,  Burlington  (On- 
tario). 

For  primary  bibliographic  entry  see  Field  5G. 
W88-02307 


THERMAL  REGENERATION  OF  PACT(R) 
PROCESS  POWDERED  ACTIVATED  CARBON, 

Du  Pont  de  Nemours  (E.I.)  and  Co.,  Wilmington, 
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IN:  International  Conference  on  Application  of 
Adsorption  to  Wastewater  Treatment,  Proceed- 
ings, February  16-19,  1981,  Nashville,  TN.  Enviro 
Press,  Inc.,  Nashville,  TN.  1981.  p  529-550,  10  fig, 
1  tab,  3  ref. 

Descriptors:  'Thermal  regeneration,  'Activated 
carbon,  PACT  process,  'Powdered  activated 
carbon,  Costs,  Temperature,  Activated  sludge, 
Sludge  disposal,  Economical  aspects,  Carbon. 

High  temperature  thermal  methods  can  be  used  for 
regenerating    powdered    activated    carbon    from 


PACT  (powdered  activated  carbon  (PAC)  to  the 
activated  sludge  process)  sludge.  Powdered  carbon 
from  PACT  process  sludge  can  be  regenerated  in  a 
variety  of  ways.  DuPont's  Chambers  Works  regen- 
erated over  nine  million  pounds  of  carbon  between 
1977  and  1979  in  a  multiple  hearth  furnace,  all  with 
satisfactory  quality.  The  advantages  of  regenerat- 
ing spent  PACT  carbon  are  two-fold:  (1)  elimina- 
tion of  sludge  disposal  problems;  and  (2)  recover- 
ing the  economic  value  of  the  carbon.  Generally,  a 
treatment  plant  must  be  about  10  mgd  or  larger  to 
justify  the  investment  for  a  carbon  regeneration 
facility  based  on  the  recovery  of  carbon  value 
alone.  However,  sludge  disposal  costs  must  also  be 
considered  when  making  this  decision.  Because  of 
the  Resource  Conservation  and  Recovery  Act  reg- 
ulations and  other  considerations,  sludge  disposal 
costs  must  continue  to  increase.  This  makes  the 
regeneration  of  carbon  more  attractive.  When 
sludge  disposal  or  incineration  costs  are  considered 
carbon  regeneration  may  become  economically  at- 
tractive for  plants  as  small  as  1  mgd.  (See  also 
W88-02284)  (Lantz-PTT) 
W88-02308 


WET  AIR  REGENERATION  OF  PAC, 

Zimpro,  Inc.,  Rothschild,  WI. 
C.  L.  Berndt. 

IN:  International  Conference  on  Application  of 
Adsorption  to  Wastewater  Treatment,  Proceed- 
ings, February  16-19,  1981,  Nashville,  TN.  Enviro 
Press,  Inc.,  Nashville,  TN.  1981.  p  551-569,  6  fig,  8 
tab,  7  ref. 

Descriptors:  'Wet  air  regeneration,  'Powdered  ac- 
tivated carbon,  'Wastewater  treatment,  'Activated 
carbon,  Costs,  Economic  aspects,  Carbon,  Energy, 
PACT  process,  Biological  treatment,  Performance 
evaluation. 

The  Wet  Regeneration  process  is  discussed  and 
typical  performance  and  cost  information  is  pre- 
sented. This  technology  is  applicable  to  spent 
carbon  regeneration  for  potable  water  treatment, 
physical-chemical  and  PACT  wastewater  treat- 
ment situations.  Advantages  of  Wet  Air  Regenera- 
tion include  no  need  for  spent  carbon  slurry  dewa- 
tering  prior  to  regeneration,  low  fuel  requirements, 
simple  operation  and  control,  and  economical  op- 
erating cost.  When  applied  to  PACT  treatment, 
both  spent  carbon  regeneration  and  biological 
solids  disposal  are  accomplished  simultaneously. 
Performance  of  Wet  Air  Regeneration  in  terms  of 
regenerated  carbon  quality  was  shown  to  be  effec- 
tive. Performance  of  the  PACT/Wet  Air  Regen- 
eration systems  at  Vernon,  CT  and  Kimitsu,  Japan 
are  excellent  confirming  the  applicability  of  Wet 
Air  Regeneration  to  successful  PACT  treatment. 
(See  also  W88-02284)  (Lantz-PTT) 
W88-02309 


ECONOMICS  OF  ADSORPTION  IN 
WASTEWATER  TREATMENT, 

Engineering-Science,  Inc.,  Austin,  TX. 
D.  L.  Ford,  and  J.  G.  Monson. 
IN:  International  Conference  on  Application  of 
Adsorption  to  Wastewater  Treatment,  Proceed- 
ings, February  16-19,  1981,  Nashville,  TN.  Enviro 
Press,  Inc.,  Nashville,  TN.  1981.  p  571-593,  10  fig, 
3  tab,  10  ref. 

Descriptors:  'Economic  aspects,  'Wastewater 
treatment,  'Adsorption,  Biological  treatment,  Ac- 
tivated carbon,  Cost  analysis,  Rotating  bed  contac- 
tors, Biological  oxygen  demand,  Denitrification, 
Activated  sludge,  PACT  process,  Cost-benefit 
analysis. 

The  economics  of  biological  treatment  incorporat- 
ing activated  carbon  are  presented.  Although  it  is 
not  possible  to  present  all  of  the  input  information 
used  in  this  cost  analysis,  the  major  economic 
factors  and  assumptions  are  cited.  Using  universal- 
ly accepted  design  criteria,  the  various  wastewater 
treatment  alternatives  are  sized,  the  capital  costs 
estimated,  the  operation  and  maintenance  costs 
predicted,  and  these  cost  components  brought  to  a 
present  worth  basis  in  order  to  provide  a  direct 
economic  comparison.  It  should  be  reiterated  that 
this  is  not  the  only  factor  which  leads  to  final 
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process  selection  but  it  does  provide  a  basis  for 
assessing  the  cost-effectiveness  of  each  of  the  treat- 
ment systems.  Inherently,  high-rate  biological  sys- 
tems such  as  the  RBC  and  activated  sludge  proc- 
esses are  more  cost-effective  (on  a  BOD  removal 
basis)  and  less  energy  intensive  than  hybrid  biolog- 
ical-carbon systems.  However,  when  ultimate 
solids  disposal  including  incineration  is  required, 
the  economic  differential  between  a  non-nitrifying 
RBC  or  activated  sludge  system,  and  the  PACT 
system  becomes  less  pronounced.  When  nitrifica- 
tion is  required,  the  PACT  system  may  be  more 
cost-effective  than  activated  sludge.  Moreover,  the 
PACT  system  may  be  the  level  of  technology 
required  to  attain  the  effluent  quality  requirements 
in  terms  of  potentially  toxic  organics  as  established 
by  the  regulatory  authority.  This  decision,  of 
course,  will  be  made  on  the  merits  of  each  particu- 
lar treatment  facility  and  corresponding  level  of 
effluent  quality  required.  In  summary,  it  is  recom- 
mended that  each  treatment  system  alternative 
being  considered  for  a  particular  location  be  care- 
fully evaluated  in  terms  of  process  effectiveness, 
process  reliability,  associated  capital  costs,  oper- 
ation and  maintenance  costs,  and  energy  require- 
ments before  finalizing  process  selection.  (See  also 
W88-02284)  (Lantz-PTT) 
W88-02310 


COMPARISON  OF  POWDERED  AND  GRANU- 
LAR CARBON  ECONOMICS  IN 
WASTEWATER  TREATMENT, 

J.  E.  McCormick. 

IN:  International  Conference  on  Application  of 
Adsorption  to  Wastewater  Treatment,  Proceed- 
ings, February  16-19,  1981,  Nashville,  TN.  Enviro 
Press,  Inc.,  Nashville,  TN.  1981.  p  595-615,  11  fig, 
19  tab,  7  ref. 

Descriptors:  'Wastewater  treatment,  'Economic 
aspects,  'Powdered  carbon,  'Granular  carbon, 
'Activated  carbon,  Industrial  wastewater,  Tertiary 
wastewater  treatment,  Activated  sludge,  Aeration, 
PACT  process,  Cost  analysis,  Comparison  studies. 

After  a  decision  to  use  activated  carbon  to  treat  an 
industrial  wastewater  stream  is  made,  the  next 
most  frequently  asked  question  is  whether  to  use 
granular  or  powdered  carbon.  This  paper  describes 
hypothetical  cases  in  which  costs  for  GAC  with 
multi-hearth  regeneration  are  compared  to  PAC 
(powdered  activated  carbon)  with  wet  air  regen- 
eration (WAR)  and  PAC  on  a  throwaway  basis. 
System  costs  for  treating  industrial  wastewater 
flows  from  1  to  25  MGD  are  presented.  For  this 
comparison,  granular  activated  carbon  (GAC)  is 
used  in  a  tertiary  mode  to  polish  activated  sludge 
effluent  while  PAC  is  added  directly  to  the  activat- 
ed sludge  aeration  basin  (PACT  process).  The 
following  conclusions  can  be  made  concerning  op- 
eration and  maintenance  (O  and  M)  costs  during 
depreciation:  (1)  All  powdered  carbon  systems  are 
more  economical  to  operate  up  to  a  plant  flow  of  8 
MGD.  After  this,  GAC  is  less  expensive  than  only 
one  PAC  system  -  PAC  on  a  throwaway  basis  at 
the  highest  maintenance  dosage,  135  ppm;  and  (2) 
PAC  on  a  throwaway  basis  is  the  most  economical 
method  of  using  activated  carbon  up  to  a  flow  of 
about  4  mgd.  After  this  PAC  wet  air  regeneration 
is  more  economical.  The  following  conclusions  can 
be  made  concerning  O  and  M  costs,  after  deprecia- 
tion: (1)  PAC  wet  air  regeneration  is  the  most 
economical  method  of  using  activated  carbon;  (2) 
PAC  on  a  throwaway  basis  at  the  lowest  mainte- 
nance dosage  is  more  economical  than  GAC  at  all 
flows  studied;  and  (3)  PAC  on  a  throwaway  basis 
at  the  highest  maintenance  dosage  is  the  most 
expensive  form  of  carbon  treatment  except  for  a 
plant  flow  of  1  mgd.  At  1  mgd  GAC  costs  are 
slightly  greater  than  PAC.  Other  observations  con- 
cerning PAC  on  a  throwaway  basis  are:  (1)  It  is 
the  most  economical  system  to  install  since  only 
storage  and  feeding  equipment  are  needed;  (2)  It  is 
the  most  economical  way  to  use  activated  carbon 
when  it  is  not  required  on  a  continuous  basis;  and 
(3)  PAC  on  a  throwaway  basis  should  increase  the 
dewaterability  of  waste  sludge.  (See  also  W88- 
02284)  (Lantz-PTT) 
W88-02311 


GROUNDWATER  TREATMENT  TECHNOLO- 
GY, 


DETOX,  Inc.,  Dayton,  OH. 

For   primary   bibliographic   entry   see   Field    5G 

W88-02322 


MANAGEMENT  OF  HAZARDOUS  WASTE: 
TREATMENT/STORAGE/DISPOSAL  FACILI- 
TIES, 

J.  R.  Cashman. 

Technomic  Publishing  Co.,  Inc.,  Lancaster,  PA. 

1986.311  p. 

Descriptors:  'Wastewater  treatment,  'Waste  dis- 
posal, 'Waste  storage,  'Hazardous  wastes,  'Toxic 
wastes,  'Waste  management,  Wastewater  facilities, 
Regulations,  Legal  aspects,  Technology. 

The  1984  amendments  to  the  Resource  Conserva- 
tion and  Recovery  Act  (RCRA)  that  were  signed 
into  law  on  November  8,  1984,  drastically  increase 
the  number  of  hazardous  waste  generators  that 
must  comply  with  components  of  RCRA  by  bring- 
ing under  regulation  for  the  first  time  an  estimated 
100,000  to  130,000  'small  quantity  generators;' 
those  firms  generating  between  100  and  1,000  kilo- 
grams (220  to  2200  pounds)  of  hazardous  waste  per 
month.  Extending  RCRA  coverage  to  small  quan- 
tity generators  means  a  drastic  increase  in  the 
number  of  companies  that  may  eventually  have  to 
locate  and  evaluate  TSD  (Treatment/Storage/Dis- 
posal) services  and  facilities.  The  average  observer 
has  been  left  to  wonder  to  what  extent  current 
hazardous  waste  management  is  a  bucket-and-mop 
operation,  and  to  what  extent  it  is  a  business  requir- 
ing extensive  capital  and  equipment.  This  book 
does  not  seek  to  compete  with  technical  coverage 
of  hazardous  waste  management  practices,  nor 
does  it  attempt  to  cover  state-of-the-art  technology 
planned  for  the  future  that  may  or  may  not  ever 
get  off  the  drawing  board.  The  orientation  here  is 
tools,  equipment,  materials,  practices,  procedures, 
and  methods  used  on  a  day-to-day  basis  by  a 
limited  number  of  representative  TSD  facilities. 
Firms  and/or  facilities  were  visited  where  the  au- 
thors could  observe  operations.  This  book  uses 
these  visits  to  provide  hazardous  waste  generators 
with  a  realistic  and,  hopefully,  objective  view  of 
representative  TSD  facilities.  (Lantz-PTT) 
W88-02325 


SLOW  SAND  FILTRATION  AS  A  TECHNIQUE 
FOR  THE  TERTIARY  TREATMENT  OF  MU- 
NICIPAL SEWAGES, 

Loughborough  Univ.   of  Technology  (England). 

Dept.  of  Civil  Engineering. 

K.  V.  Ellis. 

Water  Research  WATRAG,  Vol.  21,  No.  4,  p  403- 

410,  April  1987.  3  tab,  25  ref. 

Descriptors:  'Slow  sand  filtration,  'Wastewater 
treatment,  'Tertiary  wastewater  treatment,  'Ef- 
fluents, Performance  evaluation,  Filtration, 
Wastewater. 

Slow  sand  filtration  was  studied  for  tertiary  treat- 
ment of  secondary  effluents  derived  from  conven- 
tional aerobic,  biological  treatment  processes  oper- 
ating with  municipal  wastewaters.  Secondary  ef- 
fluents derived  from  both  an  activated-sludge  plant 
and  from  a  percolating  filtration  plant  were  em- 
ployed. The  basic  slow  sand  filtration  unit  used 
consisted  of  a  140  mm  i.d.  perspex  cylinder,  2.65  m 
in  height  containing  a  950  mm  depth  of  fine  sand. 
Treatment  rates  were  either  3.5  or  7.0  m/d  and  the 
sand  used  was  of  an  effective  size  initially  of  0.3 
mm  and  then  later  of  0.6  mm.  This  investigation 
has  demonstrated  that  a  laboratory-scale  slow  sand 
filtration  unit  is  capable  of  consistently  removing 
at  least  90%  of  the  suspended  solids,  more  than 
65%  of  the  remaining  BOD  and  over  95%  of  the 
coliform  organisms  from  the  settled  effluent  from 
an  operational  percolating  filter  plant.  The  length 
of  operational  run  averaged  20  days  at  3.5  m/d  and 
13  days  at  7.0  m/d.  Slightly  inferior  results  were 
achieved  when  using  the  settled  effluent  from  an 
operational  activated  sludge  unit.  Further  investi- 
gation employing  a  horizontal-flow  gravel  pre- 
filter  demonstrated  that  at  flows  of  2  m/h  with  a 
contact  time  of  33  min  up  to  82%  of  the  suspended 
solids  in  the  secondary  effluent  could  be  removed 
prior  even  to  slow  sand  filtration.  (Author's  ab- 
stract) 


W88-02338 


FLUIDIZATION  AND  REACTOR  BIOMASS 
CHARACTERISTICS  OF  THE  DENITRIFICA- 
TION  FLUIDIZED  BED  BIOFILM  REACTOR, 

Westvaco  Corp.,  Covington,  VA.  Bleached  Board 

Div. 

L.  T.  Mulcahy,  and  W.  K.  Shieh. 

Water  Research  WATRAG,  Vol.  21,  No.  4,  p  451- 

458,  April  1987.  6  fig,  4  tab,  19  ref. 

Descriptors:  'Wastewater  treatment,  'Biomass, 
'Denitrification,  'Reactors,  'Biofilms,  'Fluidized 
beds,  Prediction,  Fiquations,  Engineering. 

The  fluidization  and  reactor  biomass  characteris- 
tics of  the  denitrification  fluidized  bed  biofilm  reac- 
tor (FBBR)  were  investigated.  Experimental  evi- 
dence obtained  indicates  that  Richardson-Zaki  cor- 
relation, which  was  developed  for  rigid  solid  parti- 
cles, provides  an  excellent  description  of  the  fluidi- 
zation mechanics  of  a  denitrification  FBBR.  How- 
ever, correlations  for  calculations  that  the  degree 
of  bed  expansion  increases  with  increased  bioparti- 
cle  size  (i.e.  increased  biofilm  thickness).  The  flui- 
dization and  reactor  biomass  correlations  devel- 
oped in  this  investigation  are  capable  of  providing 
a  direct  and  accurate  prediction  of  biomass  con- 
centration and  bed  expansion  in  FBBRs  designed 
for  wastewater  treatment  applications.  Engineering 
applications  of  these  correlations  are  discussed. 
(Author's  abstract) 
W88-02344 


SEASONAL  SPECIES  COMPOSITION,  DENSI- 
TY AND  ROLE  OF  NEMATODES  IN  ACTIVAT- 
ED-SLUDGE EFFLUENT  TREATMENT 
WORKS, 

Lancaster   Univ.   (England).   Dept.   of  Biological 

Sciences. 

M.  Woombs,  and  J.  Laybourn-Parry. 

Water  Research  WATRAG,  Vol.  21,  No.  4,  p  459- 

467,  April  1987.  8  fig,  2  tab,  43  ref. 

Descriptors:  'Temporal  variation,  'Nematodes, 
'Activated  sludge,  'Wastewater  treatment,  Ef- 
fluents, Temperature,  Wastewater,  Species  compo- 
sition. 

The  species  composition,  seasonal  distribution  and 
role  of  the  nematode  communities  in  two  oxidation 
ditch  activated-sludge  effluent  treatment  works  in 
Cumbria,  U.K.  were  investigated  for  a  12  month 
period  (1982/83).  The  Diplogasteridae,  and  Diplo- 
gasteritus  nudicapitatus  in  particular,  dominated 
the  nematode  community  in  the  mixed  liquor,  with 
lesser  numbers  of  the  family  Rhabditidae.  No  cor- 
relation was  apparent  between  seasonal  patterns  of 
nematode  species  composition  and  densities  and 
COD,  ammonia,  nitrate,  nitrite,  chloride  or  inor- 
ganic phosphate  in  the  sewage;  there  was  a  corre- 
lation with  BOD5.  Maximum  numbers  occurred  at 
suboptimal  temperatures  indicating  that  tempera- 
ture is  overriden  by  a  combination  of  other  factors 
related  to  sewage  quality  and  loading.  Total  daily 
energy  contributions  by  the  nematodes  indicate 
that  their  role  in  bacterial  grazing  and  decomposi- 
tion processes  in  activated  sludge  is  negligible. 
This  is  attributable  to  the  unstable  nature  of  the 
mechanical  environment  and  an  unfavorable  rela- 
tionship between  nematode  doubling  time  and 
sewage  retention  times.  (Author's  abstract) 
W88-02345 


DEVELOPMENT  OF  PROTOZOAN  AND 
METAZOAN  COMMUNITIES  IN  ROTATING 
BIOLOGICAL  CONTACTOR  BIOFILMS, 

New  Hampshire  Univ.,  Durham.  Dept.  of  Civil 

Engineering. 

N.  E.  Kinner,  and  C.  R.  Curds. 

Water  Research  WATRAG,  Vol.  21,  No.  4,  p  481- 

490,  April   1987.  4  fig,  3  tab,  50  ref.  NSF  Grant 

DEB8114819and  NATO  2 1 3/84. 

Descriptors:  'Bioindicators,  'Rotating  biological 
contractors,  'Wastewater  treatment,  'Wastewater, 
•Protozoa,  Pollution  load,  Bacteria,  Effluents. 
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Biofilms,  in  pilot-scale  rotating  biological  contac- 
tors (RBCs)  receiving  2.0,  4.0  and  6.0  g  TOC/sq 
m/d  of  settled  domestic  sewage,  were  examined 
using  light  microscopy.  The  protozoan  and  meta- 
zoan  communities  which  developed  were  complex 
and  varied  with  the  applied  organic  loading  rate. 
Protozoan  and  metazoan  succession  from  startup 
of  the  RBCs  progressed  from  zooflagellates  and 
small  amoebae  to  free  swimming  bacteriovorous 
ciliates  and  then  to  peritrichous  and  carnivorous 
ciliates,  rotifers,  and  large  amobae.  The  pilot  scale 
studies  demonstrated  that  protozoa  and  metazoa 
may  be  suitable  indicators  of  effluent  quality  in 
RBCs.  (Author's  abstract) 
W88-02348 


CRITERIA  ESTABLISHING  BIOFILM-KINET- 
IC  TYPES, 

Illinois  Univ.  at  Urbana-Champaign.  Dept.  of  Civil 

Engineering. 

M.  T.  Suidan,  B.  E.  Rittmann,  and  U.  K.  Traegner. 

Water  Research  WATRAG,  Vol.  21,  No.  4,  p  491- 

498,  April  1987.  5  fig,  1  tab,  13  ref.  EPA  Contract 

EPA-809750-01. 

Descriptors:  'Wastewater  treatment,  'Biofilms, 
•Substrates,  'Microorganisms,  'Model  studies, 
•Analytical  methods,  Microbiological  studies,  Ki- 


A  graphical  procedure  for  assessing  the  nature  of 
substrate  penetration  within  a  biofilm  is  developed. 
This  procedure,  which  is  based  on  a  measure  of  the 
effectiveness  of  substrate  utilization  by  biofilm 
microorganisms,  is  used  to  determine  when  simple 
analytical  solutions  of  biofilm  models  can  be  used 
accurately.  These  analytical  solutions  correspond 
to  extreme  values  of  bulk  substrate  concentration 
and  cases  where  the  biofilm  is  fully  penetrated  or 
deep.  Minimum  values  of  the  effectiveness  are 
related  to  biofilm  thickness.  (Author's  abstract) 
W88-02349 


LIGHT  INDUCED  NTTROSOMONAS  INHIBI- 
TION, 

Purdue  Univ.,  Lafayette,  IN.  School  of  Civil  Engi- 
neering. 

J.  E.  Alleman,  V.  Keramida,  and  L.  Pantea-Kiser. 
Water  Research  WATRAG,  Vol.  21,  No.  4,  p  499- 
501,  April  1987.  2  tab,  12  ref. 

Descriptors:  'Wastewater  treatment,  'Light  ef- 
fects, 'Cultures,  'Bioassay,  'Nitrosomonas,  Inhibi- 
tion, Bacteria,  Ammonia,  Respiration. 

The  purpose  of  this  study  was  to  evaluate  and 
verify  the  impact  of  light  exposure  on  an  enriched 
Nitrosomonas  culture.  Resting  cells  maintained 
under  aerobic  conditions  without  an  exogenous 
ammonium-nitrogen  source  were  fully  inhibited 
within  a  10  min  period  of  ambient  light  contact 
(i.e.  fluorescent  and  indirect  natural  room  light). 
These  cells  were,  however,  protected  against  this 
inhibitive  phenomenon  during  active  respiration 
periods  and  during  anoxic  exposure  conditions. 
Recovery,  albiet  partial,  from  such  light  induced 
inhibition  was  initiated  after  a  'dark'  contact  period 
of  approx.  2.5-3  h  without  exogenous  ammonium 
presence.  Research  involving  enriched  or  pure  Ni- 
trosomonas cultures  (e.g.  batch  bioassay  testing) 
should  consequently  be  completed  under  environ- 
mental conditions  designed  to  obviate  this  prob- 
lem. (Author's  abstract) 
W88-02350 


STORM-SEWER  FLOW  MEASUREMENT  AND 
RECORDING  SYSTEM, 

Geological  Survey,  Reston,  VA.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  7B. 

W88-02351 


EFFECTS    OF    STORAGE    AND    PREOXIDA- 
TION  ON  SLUDGE  AND  WATER  QUALITY, 

Virginia  Polytechnic  Inst,  and  State  Univ.,  Blacks- 
burg.  Dept.  of  Civil  Engineering. 
R.  C.  Hoehn,  J.  T.  Novak,  and  W.  E.  Cumbie. 
Journal  of  the  American  Water  Works  Association 
JAWWA5,  Vol.  79,  No.  6,  p  67-75,  June  1987.  15 


fig,  1  ref. 


Descriptors:  'Wastewater  treatment,  'Preoxida- 
tion,  'Sludge,  'Water  quality,  Settling  basins,  Field 
tests,  Manganese,  Chlorine  dioxide,  Oxidation. 

Ever  since  the  city  of  Newport  News,  Va.,  elimi- 
nated prechlorination  at  its  water  treatment  facili- 
ties in  1982  in  order  to  control  trihalomethanes,  it 
has  been  plagued  by  deterioration  of  alum  sludges 
in  manually  cleaned  sedimentation  basins  and  by 
occasional  declines  in  settled  water  quality.  Labo- 
ratory and  field  studies  showed  that  anaerobic 
conditions  develop  rapidly  in  manually  cleaned 
sedimentation  basins  (but  not  in  those  that  are 
mechanically  cleaned),  allowing  manganese  to  be 
released  from  the  sludge  into  the  overlying  water. 
The  use  of  chlorine  dioxide  as  a  preoxidant  was 
found  to  suppress  this  release  of  manganese, 
produce  sludges  with  improved  dewatering  char- 
acteristics, and  lengthen  filter  runs.  (Author's  ab- 
stract) 
W88-02394 


TESTING  OF  ALUM  RECOVERY  FOR  SOLIDS 
REDUCTION  AND  REUSE, 

Environmental  Engineering  and  Technology,  Inc., 

Newport  News,  VA. 

For  primary  bibliographic  entry  see  Field  5F. 

W88-02395 


EFFECTS  OF  COAGULATION  ON  SLUDGE 
THICKENING  AND  DEWATERING, 

Virginia  Polytechnic  Inst,  and  State  Univ.,  Blacks- 
burg.  Dept.  of  Civil  Engineering. 
W.  R.  Knocke,  J.  R.  Hamon,  and  B.  E.  Dulin. 
Journal  of  the  American  Water  Works  Association 
JAWWA5,  Vol.  79,  No.  6,  p  89-98,  June  1987.  15 
fig,  4  tab,  13  ref. 

Descriptors:  'Wastewater  treatment,  'Coagula- 
tion, 'Sludge  thickening,  'Dewatering,  Turbidity, 
Flocculation,  Adsorption,  Sludge,  Wastewater. 

The  effects  of  coagulation  mechanism  (as  influ- 
enced by  coagulant  dosage,  influent  turbidity,  and 
coagulation  pH)  on  the  thickening  and  dewatering 
characteristics  of  aluminum  and  ferric  hydroxide 
sludges  were  examined.  Sludge  thickening  and 
dewatering  improved  with  a  reduction  in  coagula- 
tion pH  or  coagulant  dosage  or  with  an  increase  in 
influent  turbidity.  Enmeshment  coagulation  pro- 
duced a  large  floe  with  a  high  water  content, 
resulting  in  poor  water  removal  during  dewater- 
ing. Adsorption-charge  neutralization  coagulation 
yielded  a  smaller  but  much  denser  floe,  which 
corresponded  to  greater  water  removal  from  the 
sludge.  (Author's  abstract) 
W88-02397 


CONDITIONING  OF  PULP  AND  PAPER 
SLUDGE  USING  DIRECT  SLURRY  FREEZ- 
ING, 

King    Abdulaziz   Univ.,   Jeddah    (Saudi    Arabia). 

Dept.  of  Civil  Engineering. 

M.  Z.  Ali  Khan,  and  C.  W.  Randall. 

Journal  of  Environmental  Science  and  Health  (A) 

JESEDU,  Vol.   22,  No.  2,  p   105-124,   February 

1987.  7  fig,  2  tab,  58  ref. 

Descriptors:  'Wastewater  treatment,  'Sludge  con- 
ditioning, 'Sludge  drying,  'Pulp  wastes,  'Freez- 
ing, Alum,  Sludge,  Wastewater,  Filtration. 

In  unique  process  for  the  conditioning  and  disposal 
of  pulp  and  paper  sludge,  the  sludge  is  slurry 
frozen  (not  solid  frozen),  by  direct  contact  with 
the  refrigerant,  butane.  The  process,  by  the  addi- 
tion of  small  quantities  of  coagulants,  such  as  alum, 
prior  to  freezing,  results  in  3  to  4  times  faster 
dewatering  rates  on  sand-drying  beds  as  well  as 
accelerated  vacuum  filtration  rates  as  compared  to 
those  of  the  unconditioned  sludge.  The  filter  cake 
moisture  content  is  only  40%.  The  supernatant  and 
filtrate  qualities  are  much  better.  (Author's  ab- 
stract) 
W88-02398 


DECOLORIZATION  OF  DYE  SOLUTIONS  BY 
CONTINUOUS  ULTRAFILTRATION, 


Wroclaw  Technical  Univ.  (Poland).  Inst,  of  Envi- 
ronment Protection  Engineering. 
K.  Majewska-Nowak,  and  T.  Winnicki. 
Desalination  DSLNAH,  Vol.  60,  No.  1,  p  59-66, 
September  1986.  4  fig,  2  tab,  2  ref. 

Descriptors:  'Water  treatment,  'Decolorizing, 
'Dyes,  'Ultrafiltration,  'Wastewater  treatment, 
'Membrane  processes,  'Reverse  osmosis,  Flow, 
Performance  evaluation,  Solutions. 

A  method  of  decolorizing  and  concentrating  aque- 
ous solutions  of  organic  dyes  in  an  ultrafiltration 
process  is  described.  The  process  involved  polysul- 
fone  membranes  prepared  from  15%  (wt.%)  poly- 
sulfone  solution  in  dimethylformamide  and  formed 
on  a  glass  support.  The  experiments  were  carried 
out  under  static  and  dynamic  conditions  for  five 
organic  dyes  of  a  molecular  weight  ranging  from 
327  to  1048.2.  The  pressure  applied  was  1.5  MPa. 
Membranes  exhibiting  the  best  properties  are  capa- 
ble of  retaining  90  to  100%  of  organic  dyes  of  a 
molecular  weight  above  700  during  their  work 
under  dynamic  conditions.  The  measured  volume 
fluxes  through  these  membranes  ranged  from  0.08 
to  0.18  cu  m/sq  m/d.  (Author's  abstract) 
W88-02446 


PERFORMANCE  OF  WASTEWATER  STABILI- 
ZATION PONDS  AT  DIFFERENT  DEPTHS, 

Karnatak  Univ.,  Dharwad  (India).  Water  Pollution 

Research  Lab. 

B.  B.  Hosetti,  and  H.  S.  Patil. 

Water,  Air,  and  Soil  Pollution  WAPLAC,  Vol.  34, 

No.  2,  p  191-198,  June  1987.  1  fig,  4  tab,  21  ref. 

Descriptors:  'Wastewater  lagoons,  'Nutrients, 
'Biological  oxygen  demand,  'Wastewater  treat- 
ment, 'Bacteria,  'Enzymes,  Ponds,  Wastewater, 
Depth,  Light. 

Investigations  were  made  on  wastewater  ponds 
(cement  cisterns)  operated  at  1.22,  1.83,  and  2.44  m 
depths.  Results  revealed  the  layering  of  microorga- 
nisms at  various  depths.  BOD  and  nutrient  values 
and  bacterial  counts  were  maximum  in  the  bottom 
layers  and  minimum  at  the  surface  in  all  the  ponds. 
Concomitant  with  these  variations,  increases  in  pH 
and  DO  content  were  observed  at  the  upper  layers 
of  the  ponds.  The  activities  of  catalase,  phospha- 
tase, protease  and  amylase  were  directly  related  to 
microbial  growth  and  activity.  Low  enzyme  activi- 
ty was  recorded  in  the  upper  layers,  whereas  it 
increase  with  the  increase  in  depth  of  the  pond.  It 
is  inferred  that  the  pond  depth  could  be  increased 
beyond  a  generally  acceptable  value  of  1.22  m 
particularly  in  tropical  countries  where  enough 
light  is  available.  (Author's  abstract) 
W88-02460 


OPTIMIZING  THE  DESIGN  OF  AN  ACTIVAT- 
ED SLUDGE/SECONDARY  CLARIFIER 
SYSTEM  VIA  UNIVARIATE  SEARCH  TECH- 
NIQUE, 

National  Univ.  of  Singapore.  Dept.  of  Civil  Engi- 
neering. 

For  primary  bibliographic  entry  see  Field  7C. 
W88-02475 


5E.  Ultimate  Disposal  Of  Wastes 


SLUDGE  AND  ITS  ULTIMATE  DISPOSAL. 

Ann  Arbor  Science,  Ann  Arbor,  MI.  1981.  286  p. 
Edited  by  Jack  A.  Borchardt,  William  J.  Redman, 
Gordon  E.  Jones,  and  Richard  T.  Sprague. 

Descriptors:  'Sludge  disposal,  'Waste  disposal, 
Chemical  treatment,  Economic  aspects,  Health  as- 
pects, Toxicity,  Hazardous  wastes,  Wastewater 
treatment. 

This  book  is  a  compilation  of  papers  presented  at  a 
seminar  entitled  'Sludge  and  Its  Ultimate  Disposal' 
held  at  the  University  of  Michigan  on  January  30, 
31  and  February  1,  1980.  The  purpose  of  the 
seminar  was  to  explore  the  subject  of  sludge  and  its 
ultimate  disposal.  This  area  of  interest  is  changing 
rapidly  as  the  theory  and  technology  of  its  subject 
matter  become  better  understood.  The  chemical 
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aspects,  toxicological  problems  and  administrative 
difficulties  involved  in  sludge  disposal  are  dis- 
cussed, along  with  the  problems  in  the  develop- 
ment of  adequate  standards  to  control  human  haz- 
ards. The  ultimate  objective  of  this  exchange  of 
ideas  was  to  provide  a  reasonable  and  economical 
solution  to  the  disposal  of  the  final  concentrated 
pollutants  being  generated  in  the  water  and 
wastewater  industries.  (See  W88-01500  thru  W88- 
01521)  (Lantz-PTT) 
W88-01499 


INDUSTRIAL  SLUDGE  DISPOSAL  IN  MICHI- 
GAN, 

Michigan  Dept.   of  Natural  Resources,  Lansing. 

Water  Quality  Div. 

J.  M.  Bohunsky,  and  R.  E.  Schrameck. 

IN:  Sludge  and  Its  Ultimate  Disposal.  Ann  Arbor 

Science,  Ann  Arbor,  MI.  1981.  p  3-16. 

Descriptors:  'Industrial  wastes,  *  Sludge  disposal, 
•Michigan,  Waste  disposal,  Environmental  effects, 
Water  pollution  sources,  Landfills,  Disposal  sites. 

For  years,  environmental  control  specialists 
throughout  the  United  States  paid  little  attention  to 
sludge  disposal  because  they  were  unaware  of  the 
potential  problems  it  could  create.  Examples  of  the 
tragic  consequences  of  this  lack  of  knowledge  in- 
clude the  seepage  of  chemicals  from  the  ground  at 
Love  Canal  in  New  York,  causing  two  hundred 
families  to  leave  their  homes.  Examples  of  similar 
problems  include  the  burial  of  hundreds  of  drums 
containing  sludges  at  two  locations  in  northern 
Oakland  County.  Hooker  Chemical's  burial  of 
waste  in  Muskegon  County  and  Velsicol  Chemical 
Company's  burial  of  waste  in  the  Alma-St.  Louis 
area  are  further  examples  of  poor  judgement  by 
industry  in  the  disposal  of  chemicals  and  sludges. 
Past  problems  with  disposal  of  sludges  and  chemi- 
cals at  landfill  sites  have  made  it  virtually  impossi- 
ble to  locate  new  disposal  facilities  in  Michigan. 
Establishing  a  disposal  facility  site  in  the  lower, 
more  populous  region  of  the  state  where  such 
facilities  are  in  greatest  demand  is  especially  diffi- 
cult. The  public  does  not  want  such  a  facility 
anywhere  nearby.  If  sludges  and  hazardous  wastes 
are  to  be  managed  successfully,  sites  will  be  needed 
to  store  and  dispose  of  these  materials.  The  goal  of 
the  Michigan  Department  of  Natural  Resources  is 
to  earn  the  confidence  of  the  public  by  establishing 
high  standards  and  to  take  quick  and  decisive 
enforcement  action  against  violators.  Once  it  has 
been  proven  to  the  general  public  that  adequate 
safeguards  are  established  and  carried  out,  the  De- 
partment will  gain  the  trust  of  Michigan  citizens 
and  have  less  difficulty  in  locating  needed  disposal 
sites.  (See  also  W88-01499)  (Lantz-PTT) 
W88-01500 


MUNICIPAL  WASTEWATER  TREATMENT 
PLANT  SLUDGE, 

Michigan  Dept.  of  Natural  Resources,   Lansing. 

R.  T.  Sprague. 

IN:  Sludge  and  Its  Ultimate  Disposal.  Ann  Arbor 

Science,  Ann  Arbor,  MI.  1981.  p  17-29,  1  fig,  3  tab, 

7ref. 

Descriptors:  "Sludge  disposal,  *Municipal 
wastewater,  'Water  treatment  facilities,  Domestic 
wastes,  Land  disposal,  Toxicity. 

Municipal  wastewater  sludge  disposal  is  an  area  of 
growing  concern.  Michigan  wastewater  treatment 
plants  produce  more  than  1000  dry  ton/day  of 
sludge,  a  quantity  that  is  expected  to  increase  by 
about  50%  by  1985.  Further,  septic  tank  pumpings 
produce  approximately  100  dry  ton/day  of  materi- 
al that  is  very  similar  to  residential  sewage  sludge. 
Finally,  industry  produces  approximately  2000  dry 
ton/day  of  sludge  from  biologically  derived  proc- 
esses; again,  many  of  these  materials  are  similar  to 
domestic  sewage  sludges.  As  the  quantity  of  sludge 
increases,  so  does  the  number  of  regulations  at- 
tempting to  control  this  material,  as  well  as  other 
potentially  toxic  or  hazardous  wastes.  This  has 
created  an  atmosphere  of  confusion,  concern  and 
misunderstanding  within  the  sludge  disposal  indus- 
try. Discussed  here  are  present  and  future  regula- 
tions on  sludge  disposal  in  the  state  of  Michigan. 
This  discussion  will  be  limited  to  the  regulation  of 


land  application,  and  land  disposal  or  reclamation 
projects.  (See  also  W88-01499)  (Lantz-PTT) 
W88-01501 


MANAGEMENT  OF  WATER  TREATMENT 
PLANT  SLUDGES, 

Michigan  State  Univ.,  East  Lansing.  Coll.  of  Engi- 
neering. 

D.  A.  Cornwell,  and  G.  P.  Westerhoff. 
IN:  Sludge  and  Its  Ultimate  Disposal.  Ann  Arbor 
Science,  Ann  Arbor,  MI.  1981.  p  31-62,  9  fig,  7  tab, 
17  ref. 

Descriptors:  *Waste  management,  "Sludge  dispos- 
al, "Water  treatment  facilities,  "Waste  disposal, 
"Wastewater  treatment,  Coagulation,  Lime,  Chem- 
ical treatment. 

Management  of  water  treatment  plant  sludges  has 
become  an  increasingly  difficult  and  expensive  re- 
quirement. The  most  abundant  types  of  water  plant 
sludges  are  produced  at  chemical  coagulation  and 
lime  softening  plants,  both  of  which  account  for 
about  95%  of  all  water  treated.  Coagulant  plants 
represent  about  70%  of  all  treatment  plants;  conse- 
quently, the  management  of  coagulant  sludges  is 
emphasized.  This  discussion  is  presented  in  five 
general  categories:  (1)  production  and  characteris- 
tics of  sludge;  (2)  minimization  of  sludge  genera- 
tion; (3)  chemical  recovery;  (4)  treatment  alterna- 
tives; and  (5)  ultimate  disposal.  (See  also  W88- 
01499)  (Lantz-PTT) 
W88-01502 


IMPACT  OF  SEPTIC  TANK  SLUDGE  ON  MU- 
NICIPAL WASTEWATER  TREATMENT 
PLANTS, 

McNamee,  Porter  and  Seeley,  Ann  Arbor,  MI. 
R.  J.  Smit,  and  J.  Kang. 

IN:  Sludge  and  Its  Ultimate  Disposal.  Ann  Arbor 
Science,  Ann  Arbor,  MI.  1981.  p  63-80,  9  fig,  6  tab, 
3  ref. 

Descriptors:  "Septic  tanks,  "Septic  sludge,  "Mu- 
nicipal wastewater,  "Waste  treatment  facilities, 
Mathematical  models,  Settling,  Economic  aspects, 
Biological  oxygen  demand. 

A  careful  review  of  records  on  septage  unloading 
and  its  impact  on  the  treatment  process  was  made 
for  several  selected  wastewater  treatment  plants  in 
Michigan.  A  mathematical  model  was  subsequent- 
ly developed  to  predict  dynamic  performance  of  a 
typical  activated  sludge  process.  Finally,  an  eco- 
nomic analysis  was  prepared  to  estimate  the  treat- 
ment cost  for  septage  at  a  municipal  treatment 
plant.  The  following  summarizes  the  conclusions 
and  recommendations  of  this  paper:  (1)  Septage  is 
quite  variable  in  its  characteristics.  Depending  on 
various  local  conditions  and  regulations,  the 
strength  of  septage  can  vary  by  a  few  orders  of 
magnitude;  (2)  The  per  capita  septage  generation 
rate  varies  from  7 1  gal/yr  (for  a  once  in  four-year 
pumping  of  a  100-gal  tank)  to  95  gal/yr  (for  a  once 
in  three-year  pumping  of  the  same  tank).  The 
frequency  of  pumping  depends  on  various  local 
conditions;  (3)  Settling  characteristics  of  septage 
needs  further  study;  (4)  The  settleability  of  septage 
varies  with  each  load.  The  fraction  of  BOD5  to  be 
removed  by  settling  is  not  well  known;  (5)  A 
mathematical  model  for  activated  sludge  was  de- 
veloped using  Monod  kinetics  performance  of  an 
activated  sludge  process;  and  (6)  Economic  analy- 
sis showed  that  the  cost  for  treating  septage  is 
considerably  more  than  the  usual  $5  or  $10  per 
load.  Charge  rates  should  be  set  to  cover  the  actual 
costs  of  construction  and  operation  of  the  septage 
treatment  system.  Separate  land  application  of  sep- 
tage could  be  a  viable  alternative  if  the  septage 
disposal  system  is  planned  on  a  regional  basis.  (See 
also  W88-01499)  (Lantz-PTT) 
W88-01503 


CASE  HISTORY  OF  SAMPLING  PROBLEMS 
IN  A  SLUDGE  LAGOON, 

Environmental  Control  Technology  Corp.,  Ann 

Arbor,  MI. 

For  primary  bibliographic  entry  see  Field  5A. 

W88-01507 


AGRICULTURAL  APPLICATION  OF  SEWAGE 
SLUDGE, 

Michigan  State  Univ.,  East  Lansing.  Dept  of  Crop 

and  Soil  Sciences. 

L.  W.  Jacobs. 

IN:  Sludge  and  Its  Ultimate  Disposal.  Ann  Arbor 

Science,  Ann  Arbor,  MI.  1981.  p  109-126,  2  fig,  3 

tab,  16  ref. 

Descriptors:  "Waste  disposal,  "Land  disposal, 
"Agriculture,  "Sludge  disposal,  "Water  reuse, 
Waste  management,  Public  opinion,  Pollutant  iden- 
tification, Nutrients,  Metals,  Salts,  Organic  com- 
pounds. 

The  application  of  sewage  sludge  to  agricultural 
land  continues  to  be  a  popular  choice  of  munici- 
palities selecting  a  sludge  management  option. 
However,  land  application  of  sludge  is  not  without 
its  difficulties.  Gaining  public  acceptance  of  this 
nonconventional  alternative  is  sometimes  difficult, 
even  for  small  rural  communities  accustomed  to 
spreading  animal  wastes.  Land  application  of 
sludge  is  especially  complicated  for  large  metro- 
politan areas  where  available  farmland  is  several 
miles  away  and  frequently  across  political  bound- 
aries (township,  county  or  state).  It  causes  prob- 
lems of  social  acceptance,  high  transportation  costs 
and  lack  of  sufficient  land  areas  for  the  large 
quantities  of  sludge  produced.  This  chapter  identi- 
fies the  important  factors  that  should  be  considered 
when  evaluating  the  application  of  sewage  sludge 
to  agricultural  soils  as  a  sludge  management  alter- 
native. These  include:  nutrients,  metals,  soluble 
salts  and  toxic  organics  contained  in  the  sludge; 
sludge  loading;  and  various  land  application  pro- 
grams. (See  also  W88-01499)  (Lantz-PTT) 
W88-01508 


LANDFILLING  AND  RENOVATION  WITH 
SLUDGES, 

Jones  and  Henry  Engineers  Ltd.,  Toledo,  OH. 
J.  C.  Jenkins. 

IN:  Sludge  and  Its  Ultimate  Disposal.  Ann  Arbor 
Science,  Ann  Arbor,  MI.  1981.  p  127-136,  4  fig,  2 
tab,  2  ref. 

Descriptors:  "Sludge  disposal,  "Landfills,  "Land 
reclamation,  Waste  disposal,  Geohydrology, 
Sludge  cake,  Environmental  effects,  Public  opin- 


The  problem  of  disposing  of  sludge  will  remain  for 
a  number  of  years.  In  using  landfills  or  reclamation 
for  disposal,  a  community  must  carefully  assess  all 
aspects  of  the  operation.  Difficult  terrain  charac- 
teristics, hydrogeological  and  sludge  cake  charac- 
teristics all  enter  into  an  evaluation  of  sludge  dis- 
posal. Codisposal  appears  to  be  the  preferred 
method  of  disposal.  The  advantages  include  little 
regulatory  delay  in  approving  the  program  because 
the  site  is  usually  in  operation.  Because  the  site 
already  exists,  there  will  be  less  impact  from  odors, 
traffic,  aesthetics  and  other  concerns  than  will 
likely  be  found  in  a  new  site  using  sludge  only. 
Public  opposition  to  the  operation  will  often  be 
less  than  for  a  sludge-only  landfill.  Using  sludges  in 
landfills  can  increase  odor,  leachate  and  operating 
problems.  Nevertheless,  landfilling  sludge  is  a 
viable  disposal  option.  (See  also  W88-01499) 
(Lantz-PTT) 
W88-01509 


AESTHETIC  RENOVATION, 

Site  Planning  Development  Inc.,  Charlevox,  MI. 

J.  W.  Campbell. 

IN:  Sludge  and  Its  Ultimate  Disposal.  Ann  Arbor 

Science,  Ann  Arbor,  MI.  1981.  p  137-146,  5  fig,  4 

tab. 

Descriptors:  "Waste  renovation,  "Sludge  disposal, 
•Waste  treatment,  "Land  disposal,  "Waste  dispos- 
al, Monitoring,  Costs,  Agriculture,  Revegetation. 

Prior  to  1979  the  Charlevoix  Sewage  Treatment 
Plant  placed  liquid  sewage  sludge  in  drying  beds 
and  trucked  the  dried  material  to  an  adjacent  land- 
fill. Through  the  cooperation  of  the  city  of  Charle- 
voix, the  Charlevoix  Township  Supervisor,  Dis- 
trict Health  Department  No.  3,  Michigan  Depart- 
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ment  of  Natural  Resources  and  the  Medusa 
Cement  Company,  Site  Planning  Development, 
Inc.  was  authorized  to  implement  a  land  reclama- 
tion program  utilizing  this  sludge.  Sludge  can  be  a 
valuable  resource;  however,  it  is  not  utilized  ac- 
tively as  often  as  it  is  discarded  as  a  waste  product. 
Land  application  can  be  environmentally  safe  and 
beneficial  to  land  reclamation  and  revegetation. 
However,  when  sludge  is  used  for  land  reclama- 
tion, guidelines  must  be  followed  to  establish  appli- 
cation rates.  The  program  allowed  3000  gal/acre 
per  application  of  liquid  digested  sludge  and  an 
annual  limit  of  18  dry  ton/acre.  Based  on  this 
program  in  Charlevoix,  the  following  conclusions 
can  be  drawn:  (1)  participation  by  all  governmen- 
tal units  and  corporate  units  can  initiate  a  unique 
sludge  disposal  program;  (2)  the  positive  effects  of 
the  program  must  be  analyzed  and  monitored 
yearly  and  recorded  to  ensure  its  continued  suc- 
cess; (3)  as  the  cost  of  commercial  fertilizer  rises, 
the  proper  use  of  sludge  will  be  even  more  impor- 
tant to  the  reclamation  industry;  (4)  as  new  equip- 
ment and  application  techniques  are  developed,  the 
cost  of  application  should  decrease;  and  (5)  effi- 
cient use  of  sludge  can  result  in  a  successful  reve- 
getation program.  (See  also  W88-01499)  (Lantz- 
PTT) 
W88-01510 


LOW-RATE  CROPLAND  APPLICATION:  A 
CASE  HISTORY  IN  JACKSON,  MICHIGAN, 

Jackson  City  Waste  Water  Treatment  Plant,  MI. 
D.  C.  O'Neill,  and  W.  W.  Fanner. 
IN:  Sludge  and  Its  Ultimate  Disposal.  Ann  Arbor 
Science,  Ann  Arbor,  MI.  1981.  p  147-164,  2  fig,  11 
tab,  7  ref. 

Descriptors:  'Sludge  disposal,  *Case  studies, 
•Water  reuse,  'Jackson,  'Michigan,  Agriculture, 
Crops,  Economic  aspects,  Public  participation, 
Monitoring,  Costs. 

To  have  an  environmentally  acceptable  sludge 
management  program,  the  city  of  Jackson,  Michi- 
gan has  established  the  practice  of  low-rate  crop- 
land application  as  part  of  its  overall  sludge  man- 
agement program.  This  program  has  not  only  pro- 
vided the  city  with  an  economical  means  of  man- 
aging a  significant  amount  of  its  wastewater 
sludge,  but  has  also  provided  participating  farmers 
with  valuable  crop  nutrients  and  soil  conditioners. 
The  city  performs  extensive  monitoring  as  part  of 
the  program  management  to  protect  against  any 
soil  or  crop  degradation.  Detailed  discussions  pre- 
sented on  the  development  and  implementation  of 
the  program  show  the  importance  of  public  partici- 
pation, criteria  for  site  selection,  calculation  of 
sludge  application  rates;  development  of  a  monitor- 
ing program;  selection  of  equipment;  responsibil- 
ities of  the  personnel;  and  costs  of  the  operation. 
Finally,  areas  of  further  research  are  presented  in 
an  effort  to  answer  questions  that  may  have  a  vital 
on  future  sludge  disposal.  (See  also  W88-01499) 
(Lantz-PTT) 
W88-01511 


SEWAGE  SLUDGE  COMPOSTING  AT  THE 
BLUE  PLAINS  WASTEWATER  TREATMENT 
PLANT,  WASHINGTON,  DC, 

District    of   Columbia    Dept.    of   Environmental 

Services,  Washington. 

F.  A.  Riddle. 

IN:  Sludge  and  Its  Ultimate  Disposal.  Ann  Arbor 

Science,  Ann  Arbor,  MI.  1981.  p  165-170. 

Descriptors:  *Septic  sludge,  'Wastewater  disposal, 
•District  of  Columbia,  'Composting,  'Sludge  dis- 
posal, Costs,  Site  selection,  Sludge,  Screening. 

The  Blue  Plains  Wastewater  Treatment  Plant  in 
Washington,  DC  treats  the  wastewater  from  that 
city  and  much  of  its  suburban  area.  Between  20 
and  30  years  ago,  approximately  100  ton/day  of 
digested  sludge  at  20%  solids  were  produced.  It 
was  left  in  an  open  field  to  dewater  further  and  to 
age  for  about  a  year,  then  was  given  away  for  soil 
conditioning,  lawn  dressing,  etc.  Any  possible 
impact  on  the  health  of  sludge  users  and  on  the 
environment  was  not  considered  to  be  a  problem. 
But  the  area  grew  and  the  plant  had  to  be  expand- 
ed and  upgraded,  some  phases  of  which  are  still 


underway.  Today,  the  plant  is  a  309  million  gpd 
plant  and  produces  approximately  1300  ton/day  of 
sludge  at  20%  solids.  Of  this  quantity,  350  tons  are 
digested  and  the  remainder  is  undigested  or  raw.  In 
the  search  for  an  improved  way  to  dispose  of  this 
sludge,  Blue  Plains  has  undertaken  a  large-scale 
project  to  compost  approximately  300  tons/day  of 
raw  sludge  using  the  forced-aeration,  static  pile 
method  developed  by  the  U.S.  Department  of  Ag- 
riculture, Beltsville,  Maryland.  This  process,  along 
with  screening,  site  selection  and  improvement  of 
sites  and  costs,  are  all  discussed.  (See  also  W88- 
01499)  (Lantz-PTT) 
W88-01512 


CALCINING   SLUDGE   -   A   PARTIAL   SOLU- 
TION, 

Ann  Arbor  Utilities  Dept.,  MI. 

J.  C.  Scott. 

IN:  Sludge  and  Its  Ultimate  Disposal.  Ann  Arbor 

Science,  Ann  Arbor,  MI.   1981.  p  171-175,  1  ref. 

Descriptors:  'Calcining,  'Sludge  disposal,  'Waste 
disposal,  'Ann  Arbor,  'Michigan,  Land  disposal. 

A  facilities  report  prepared  in  1962  is  the  basis  of 
Ann  Arbor,  Michigan's,  water  treatment  plant 
sludge  disposal  program.  The  plant  was  completed 
in  1969  at  a  cost  of  $1.2  million  but  it  was  not  until 
1979  that  all  sludges  were  processed  through  the 
calciner,  a  17-year  lead  time.  Problems  connected 
with  plant  operation  include  chemical  scaling  of 
the  high-speed  exhaust  fan  which  produced  equip- 
ment imbalance;  a  service  life  shorter  than  antici- 
pated; decreased  settleability  of  sludge  in  the  la- 
goons because  of  high  concentrations  of  magnesi- 
um hydroxide;  and  inadequate  thickener  capacity 
for  the  calciner.  Actions  taken  to  alleviate  some  of 
these  problems  include  construction  of  a  sludge 
recarbonation  basin,  forced  ventilation  of  the  cal- 
ciner, improvement  of  the  sludge  lagoon  dikes,  and 
elimination  of  the  use  of  polymers  and  sodium 
aluminate  in  the  water  treatment  plant.  In  addition, 
thickener  capacity  was  doubled,  two  pressure  fil- 
ters are  scheduled  for  installation,  and  plans  made 
to  discontinue  the  recarbonation  process  because 
of  its  negative  impact  on  particle  size.  The  dried 
cake  from  the  filter  process  will  be  trucked  to  the 
sanitary  landfill.  (See  also  W88-01499)  (Lantz- 
PTT) 
W88-01513 


ENVIRONMENTAL    IMPACTS    OF    SLUDGE 
DISPOSAL, 

New   York   State  Coll.   of  Agriculture  and  Life 

Sciences,  Ithaca. 

For  primary  bibliographic  entry  see  Field  5C. 

W88-01514 


IMPACT    OF    SLUDGE    INCINERATION    ON 
THE  ENVIRONMENT, 

Camp,   Dresser  and   McKee,   Inc.,   Boston,   MA. 
For  primary  bibliographic  entry  see  Field  5C. 
W88-01515 


ULTIMATE  DISPOSAL  OF  HAZARDOUS 
SLUDGE  VIA  SOLIDIFICATION, 

Weston  (Roy  F.),  Inc.,  Woburn,  MA. 

R.  B.  Pojasek. 

IN:  Sludge  and  Its  Ultimate  Disposal.  Ann  Arbor 

Science,  Ann  Arbor,  MI.  1981.  p  211-215,  7  ref. 

Descriptors:  'Hazardous  wastes,  'Sludge  disposal, 
'Solidification,  Waste  disposal,  Wastewater  treat- 
ment. 

Recent  federal  regulations  issued  under  the  Re- 
source Conservation  and  Recovery  Act  (RCRA) 
no  longer  exclude  from  control  under  subtitle  C 
sewage  sludge  from  publicly  owned  treatment 
works  (POTW).  Pending  the  future  promulgation 
of  a  comprehensive  sewage  sludge  regulation, 
sewage  sludge  that  exhibits  any  of  the  specified 
characteristics  of  hazardous  waste  established  in 
the  regulations  must  be  managed  as  a  hazardous 
waste.  This  new  direction  taken  by  the  U.S.  Envi- 
ronmental Protection  Agency  (EPA)  is  bound  to 
change  the  operation  of  many  of  those  involved  in 
sludge  management.   A   representative  sample  of 


every  sludge  must  be  tested  against  the  following 
four  EPA  characteristics:  (1)  ignitability,  (2)  corro- 
sivity,  (3)  reactivity,  and  (4)  extraction  procedure 
(EP)  toxicity.  If  the  sludge  fails  any  of  these  tests  it 
must  be  declared  as  hazardous,  and  the  proper 
EPA  notification  form  must  be  filed.  The  sludge 
will  then  be  assigned  an  EPA  hazardous  waste 
number.  A  'hazardous'  sludge  must  be  transported, 
stored,  treated  and  disposed  of  in  a  manner  pre- 
scribed by  the  EPA  hazardous  waste  rules  and 
regulations.  Nonhazardous  sludges  currently  fall 
under  the  less  restrictive  and  less  expensive  subtitle 
D  regulations.  Numerous  permits  will  be  required 
for  handling  hazardous  sludges.  Solidification  is  a 
treatment  process  that  can  operationally  convert  a 
'hazardous'  sludge  into  a  nonhazardous  material, 
thus  avoiding  some  of  the  disposal  problems.  The 
concept  of  this  conversion  is  discussed.  (See  also 
W88-01499)  (Lantz-PTT) 
W88-01516 


MONITORING    THE    RESPONSE    OF    SOILS 
AND  CROPS  TO  SLUDGE  APPLICATIONS, 

Purdue  Univ.,  Lafayette,  IN.  Dept.  of  Agronomy. 
For  primary  bibliographic  entry  see  Field  5C. 
W88-01517 


LAND    DISPOSAL    EFFECTS    ON    GROUND- 
WATER, 

Michigan  Dept.  of  Public  Health,  Lansing.  Bureau 

of  Environmental  Occupational  Health. 

For  primary  bibliographic  entry  see  Field  5C. 

W88-01519 


CADMIUM  EFFECTS  ON  MYCORRHIAGE:  A 
RESEARCH  NEED  IN  FORESTLAND  APPLI- 
CATION OF  SLUDGE, 

Michigan  Univ.,  Ann  Arbor.  Dept.  of  Civil  Engi- 
neering. 

For  primary  bibliographic  entry  see  Field  5C. 
W88-01520 


FEDERAL  REGULATORY  CONSIDERATIONS 
IN  SLUDGE  UTILIZATION, 

Environmental  Protection  Agency,  Chicago,  IL. 

Water  Div. 

For   primary   bibliographic   entry   see   Field   5G. 

W88-01521 


SUMMARY  OF  THE  POINTE  MOUILLEE 
CONFINED  DISPOSAL  FACILITY, 

Army  Engineer  District,  Detroit,  MI. 
P.  B.  McCallister. 

IN:  Third  United  States  -  The  Netherlands  Meet- 
ing on  Dredging  and  Related  Technology,  10-14 
September  1984,  Charleston,  South  Carolina.  Final 
Report,  March  1987.  p  15-21,  4  fig. 

Descriptors:  'Pointe  Mouillee,  'Dredging,  'De- 
troit River,  'Waste  disposal,  Navigation,  Channels, 
Navigation  channels. 

The  Detroit  River,  one  of  the  Great  Lakes  Con- 
necting Channels,  is  the  only  access  to  the  Upper 
Great  Lakes  for  a  very  large  volume  of  water- 
borne  cargo.  In  recent  years,  the  annual  tonnage, 
not  including  Canadian  cargo,  has  ranged  from  111 
million  tons  in  1965  to  78.5  million  tons  in  1977. 
The  volume  shipped  is  dependent  upon  need  and 
channel  depth.  Above  average  water  levels  in  the 
Great  Lakes  have  allowed  fairly  unrestricted 
movement  of  ships  through  the  shipping  lanes.  But, 
if  the  lakes  drop,  this  will  no  longer  be  the  case  as 
the  Detroit  River  channel  has  not  been  dredged 
since  1969,  and  has  become  dangerously  less  than 
the  depths  needed  to  provide  safe  drafts  of  25.5  ft 
below  the  International  Great  Lakes  Datum 
(IGLD).  The  major  underlying  reason  for  no 
dredging  during  this  time  period  is  the  lack  of  an 
approved  disposal  area  for  the  polluted  dredged 
material.  The  US  EPA  classified  the  sediments  of 
the  Detroit  River  as  polluted.  In  accordance  with 
the  agreement  with  the  State  of  Michigan,  no 
open-lake  disposal  of  polluted  materials  can  be 
made  in  the  waters  of  the  state.  (See  also  W88- 
01522)  (Lantz-PTT) 
W88-01523 
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ANALOGY  AND  DIFFERENCES  BETWEEN 
COAL  SLURRY  TRANSPORT  SYSTEMS  AND 
HYDRAULIC  DREDGING, 

IHC  Holland  N.V.,  Papendrecht  (Netherlands). 
For  primary  bibliographic  entry  see  Field  8H. 
W88-01528 


TECHNIQUES  FOR  LONG-TERM  MANAGE- 
MENT OF  CONFINED  DISPOSAL  AREAS, 

Army  Engineer  Waterways  Experiment  Station, 
Vicksburg,  MS.  Environmental  Lab. 
M.  E.  Poindexter. 

IN:  Third  United  States  -  The  Netherlands  Meet- 
ing on  Dredging  and  Related  Technology,  10-14 
September  1984,  Charleston,  South  Carolina.  Final 
Report,  March  1987.  p  71-76,  2  fig,  8  ref. 

Descriptors:  'Waste  management,  'Dredging, 
•Waste  disposal,  Disposal  sites,  Long-term  man- 
agement, Mathematical  models,  Management  plan- 
ning, Storage  capacity. 

Systematic  management  of  confined  dredged  mate- 
rial disposal  sites  is  becoming  increasingly  neces- 
sary as  competition  for  land  use  intensifies  in  re- 
gions in  which  most  dredging  projects  are  located. 
Long-term  management  of  either  single  or  multiple 
disposal  sites  entails  determination  of  the  storage 
capacity  required  to  contain  the  sediments  to  be 
dredged  over  a  period  of  years.  Techniques  for 
constructive  management  of  confined  disposal  sites 
have  been  developed  at  the  US  Army  Engineers 
Waterways  Experiment  Station.  Techniques  to  be 
utilized  in  the  long-term  management  of  confined 
dredged  material  disposal  areas  are  presented.  The 
large  strain  consolidation  behavior  of  dredged  ma- 
terial and  use  of  an  available  finite  strain  mathe- 
matical model  are  discussed.  Recommendations  are 
made  concerning  operation  of  the  disposal  site(s) 
to  maximize  potential  service  life  or  available  stor- 
age capacity.  (See  also  W88-01522)  (Lantz-PTT) 
W88-01529 


DREDGED  MATERIAL  DISPOSAL  MANAGE- 
MENT MODEL, 

Hydrologic  Engineering  Center,  Davis,  CA. 
D.  T.  Ford. 

IN:  Third  United  States  -  The  Netherlands  Meet- 
ing on  Dredging  and  Related  Technology,  10-14 
September  1984,  Charleston,  South  Carolina.  Final 
Report,  March  1987.  p  77-83,  2  fig,  4  tab,  3  ref. 

Descriptors:  *Waste  disposal,  'Dredging,  'Waste 
management,  'Model  studies,  Management  plan- 
ning, Costs,  Long-term  planning,  Leases,  Disposal 
sites. 

The  Dredged  Material  Disposal  Management 
Model  (D2M2)  is  a  simulation-optimization  model 
designed  to  provide  information  required  to 
answer  the  following  disposal  management  ques- 
tions: (1)  If  a  specified  long-term  operation  policy 
is  followed  for  an  existing  or  proposed  dredged 
material  disposal  system,  what  is  the  final  status  of 
the  system,  given  the  initial  conditions,  system 
physical  and  economic  characteristics,  and 
dredged  material  volume  estimates,  the  cost  of 
following  the  operation  policy,  and  must  additional 
disposal  site  capacity  be  provided;  (2)  What  is  the 
least  costly  long-term  operation  policy  for  an  exist- 
ing or  proposed  disposal  system,  given  initial  con- 
ditions, system  physical  and  economic  characteris- 
tics, and  dredged  material  volume  estimates;  (3) 
What  is  the  least  costly  method  to  provide  the 
additional  volume  required;  and  should  expired 
leases  be  extended,  or  should  new  sites  be  ac- 
quired; (4)  If  new  sites  are  to  be  acquired,  what  is 
the  least  costly  combination  of  sites  and  what  is  the 
least  costly  sequence  for  acquiring  these  sites;  and 
(5)  Are  material  management  alternatives,  such  as 
transferring  material  or  resting  sites,  cost  effective. 
(See  also  W88-01522)  (Lantz-PTT) 
W88-01530 


BENTHIC  RESOURCES  ASSESSMENT  TECH- 
NIQUE, A  METHOD  FOR  QUANTIFYING 
THE  EFFECTS  OF  BENTHIC  COMMUNITY 
CHANGES  ON  FISH  RESOURCES, 

Army  Engineer  Waterways  Experiment  Station, 
Vicksburg,  MS.  Environmental  Lab. 


For  primary  bibliographic  entry  see  Field  5C. 
W88-01531 


LONG-TERM  MONITORING  OF  CE  HABITAT 
DEVELOPMENT  ON  DREDGED  MATERIAL 
SITES,  1974-84, 

Army  Engineer  Waterways  Experiment  Station, 

Vicksburg,  MS.  Environmental  Lab. 

For  primary  bibliographic  entry  see  Field  5C. 

W88-01533 


CAPPING  CONTAMINATED  DREDGED  MA- 
TERIAL, 

Army  Engineer  Waterways  Experiment  Station, 
Vicksburg,  MS.  Environmental  Lab. 
D.  Gunnison,  J.  M.  Brannon,  and  R.  E.  Hoeppel. 
IN:  Third  United  States  -  The  Netherlands  Meet- 
ing on  Dredging  and  Related  Technology,  10-14 
September  1984,  Charleston,  South  Carolina.  Final 
Report,  March  1987.  p  125-130,  2  fig,  5  tab,  4  ref. 

Descriptors:  'Waste  disposal,  'Waste  management, 
'Dredging,  'Contaminated  sediments,  'Capping, 
•Water  pollution  prevention,  'Water  quality  con- 
trol, Monitoring,  Bioaccumulation,  Heavy  metals. 

Capping  contaminated  dredged  material  with  clean 
material  has  been  used  to  reduce  the  ecological 
impact  of  dredged  material  disposal  in  open  water 
Monitoring  of  capped  disposal  sites  has  shown  that 
capping  is  technically  feasible  and  that  the  caps  are 
stable  under  normal  tidal  and  wave  conditions. 
Bioaccumulation  studies  conducted  in  the  field 
have  been  inconclusive  as  to  the  ability  of  capping 
to  prevent  contaminant  uptake  by  organisms.  In 
the  New  York  Bight,  a  mussel  bioaccumulation 
study  at  the  capping  site  showed  low  body  burdens 
which  could  have  been  due  to  bioconcentration  of 
contaminants  from  ambient  water  as  much  as  from 
the  nearby  sediments.  In  Long  Island  Sound,  mus- 
sels were  also  suspended  in  the  water  column  at 
the  sand  and  silt  capped  sites  of  the  Stanford- 
Norwalk  capping  project.  Concentrations  of  Co, 
Cu,  Hg,  Zn,  and  V  fluctuated  in  the  mussels  over 
time,  but  these  changes  were  thought  to  be  unrelat- 
ed to  the  caps  because  no  differences  in  spatial 
concentration  were  detected.  Determining  the  abil- 
ity of  caps  to  isolate  contaminated  dredged  materi- 
al from  the  water  column  has  proven  to  be  a 
difficult  field  problem.  Contaminants  that  orga- 
nisms encounter  and  bioaccumulate  in  the  water 
column  can  originate  from  many  sources  other 
than  dredged  material.  (See  also  W88-01522) 
(Lantz-PTT) 
W88-01535 


USE  OF  A  BIOASSAY  TO  EVALUATE  THE 

BIOACCUMULATION    OF    CONTAMINANTS 

BY    ANIMALS    COLONIZING    A    WETLAND 

CREATED  WITH  CONTAMINATED 

DREDGED  MATERIAL, 

Hoofdgroep  Maatschappelijke  Technologie  TNO, 

Apeldoorn  (Netherlands). 

For  primary  bibliographic  entry  see  Field  5B. 

W88-01536 


PREDICTION  AND  FIELD  EVALUATION  OF 
THE  WATER  QUALITY  OF  EFFLUENT  FROM 
CONFINED  DISPOSAL  AREAS, 

Army  Engineer  Waterways   Experiment  Station, 

Vicksburg,  MS.  Environmental  Lab. 

For  primary  bibliographic  entry  see  Field  5B. 

W88-01537 


DEVELOPMENT  OF  THE  DUTCH  POLICY 
CONCERNING  DREDGED  MATERIAL  DIS- 
POSAL, 

Ministry   of  Transport   and    Public   Works,   The 

Hague  (Netherlands). 

For  primary  bibliographic  entry  see  Field  6E. 

W88-01538 


DEVELOPMENT  OF  CRITERIA  FOR  THE 
DREDGING  AND  DISPOSAL  OF  CONTAMI- 
NATED DREDGED  MATERIAL, 

Rotterdam  Public  Works  Dept.  (Netherlands). 
T.  Vellinga. 


IN:  Third  United  States  -  The  Netherlands  Meet- 
ing on  Dredging  and  Related  Technology,  10-14 
September  1984,  Charleston,  South  Carolina.  Final 
Report,  March  1987.  p  149-162,  3  fig,  1  tab. 

Descriptors:  'Dredging,  'Waste  disposal,  'Con- 
taminated sediments,  'Regulations,  Standards, 
Legal  aspects,  Economic  aspects,  Turbidity,  Silt. 

In  the  Port  of  Rotterdam  and  the  adjacent  estua- 
rine  area  approximately  20  million  cu  m  is  dredged 
annually.  The  degree  of  contamination  of  the 
dredged  material  plays  an  important  role  in  the 
choice  of  the  method  of  work;  it  is  therefore 
necessary  to  establish  criteria  for  the  selection  of 
the  work  method.  The  boundary  conditions  for  the 
establishment  of  criteria  are:  (a)  Acceptability  with 
regard  to  the  environment;  (b)  National  law  and 
international  agreements;  (c)  Technical  and  eco- 
nomic feasibility;  and  (d)  Feasibility  from  the  point 
of  view  of  both  management  and  enforcement.  A 
classification  of  dredged  material  is  being  devel- 
oped for  the  Rotterdam  area.  The  present  classifi- 
cation is  based  upon  the  mixing  factor  between 
contaminated  fluvial  silt  and  very  lightly  contami- 
nated marine  silt.  Knowledge  of  the  boundary 
conditions  for  development  of  the  criteria  is  at 
present  insufficient  to  formulate  clearly  defined 
criteria  and  thus  is  the  subject  of  a  comprehensive 
research  program.  A  part  of  this,  relating  to  the 
investigation  of  the  nature,  extent,  and  dispersion 
of  the  contaminants  which  are  brought  into  the 
environment  as  a  result  of  dredging  and  disposal 
underwater  is  explained.  The  turbidity  which 
occurs  as  a  result  of  dredging  operations  is  general- 
ly known  and,  depending  upon  the  dredge  and  the 
mode  of  work,  can  be  plotted  against  the  dredging 
costs.  (See  also  W88-01522)  (Lantz-PTT) 
W88-01540 


CAPPED  FN-WATER  DISPOSAL  OF  CON- 
TAMINATED DREDGED  MATERIAL  BY  THE 
US  ARMY  ENGINEER  DISTRICT,  SEATTLE, 

Army  Engineer  District,  Seattle,  WA.  Seattle  Dis- 
trict. 

A.  Sumeri. 

IN:  Third  United  States  -  The  Netherlands  Meet- 
ing on  Dredging  and  Related  Technology,  10-14 
September  1984,  Charleston,  South  Carolina.  Final 
Report,  March  1987.  p  163-168,  5  fig. 

Descriptors:  'Waste  disposal,  'Contaminated  sedi- 
ments, 'Dredging,  'Seattle,  'Capping,  Water  pol- 
lution control,  Field  tests,  Sand,  Cohesion,  Moni- 
toring. 

The  Seattle  District  and  the  US  Army  Engineer 
Waterways  Experiment  Station  (WES),  Vicksburg, 
Mississippi,  are  cooperating  in  a  field  demonstra- 
tion study  to  evaluate  the  effectiveness  of  dumping 
contaminated  dredged  material  in  a  subaqueous 
depression  and  capping  it  by  slowly  releasing  sand 
from  a  bottom-dump  barge.  This  discussion  is  lim- 
ited to  summarizing  Seattle  District's  operational 
aspects,  as  WES  data  gathering  and  evaluation  are 
still  under  way.  Only  preliminary  conclusions, 
mainly  derived  from  Seattle  District's  physical  op- 
erations, can  be  presented  until  the  WES  study 
with  its  broader  evaluation  is  completed.  These 
preliminary  conclusions  include:  (1)  Conventional 
dredging  equipment  and  disposal  techniques  can  be 
effectively  used  to  dispose  of  dredged  material  in 
capping;  (2)  Standard  survey  equipment  and 
survey  control  are  necessary  and  are  adequate  to 
precisely  dump  on  target;  (3)  The  cohesive  fine- 
grained material  rapidly  emptied  out  of  the  barge 
and  quickly  moved  to  the  bottom  as  a  unit  with 
considerable  energy;  and  (4)  Relatively  shallow 
depressions  with  steep  side  slopes  appear  to  reduce 
significantly  the  outward  surge  of  dumped  cohe- 
sive dredged  material.  (See  also  W88-01522) 
(Lantz-PTT) 
W88-01541 


DREDGING  OF  POLLUTED  SEDIMENT  IN 
THE  FIRST  PETROLEUM  HARBOR,  ROTTER- 
DAM, 

Volker  (Adriaan)  Dredging  Co.,  Rotterdam  (Neth- 
erlands). 
K.  d'Angremond,  A.  J.  de  Jong,  and  C.  P.  de 
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WATER  QUALITY  MANAGEMENT  AND  PROTECTION— Field  5 


Ultimate  Disposal  Of  Wastes — Group  5E 


Vaard. 

N:  Third  United  States  -  The  Netherlands  Meet- 
ng  on  Dredging  and  Related  Technology,  10-14 
ieptember  1984,  Charleston,  South  Carolina.  Final 
Uport,  March  1987.  p  169-190,  17  fig,  1  tab,  3  ref. 

descriptors:  'Dredging,  'Contaminated  sediments, 
Petroleum  Harbor,  'Rotterdam,  Waste  manage- 
nent,  Turbidity. 

'apers  previously  published  by  the  Municipality  of 
lotterdam  on  the  removal  of  polluted  bottom  sedi- 
lents  from  the  First  Petroleum  Harbor  explain 
hat  after  long  consideration  it  was  decided  that 
olluted  material  would  be  buried  in  deep  pits  in 
lie  bottom  of  the  same  harbor.  Actual  dredging 
perations  in  the  First  Petroleum  Harbor  have  to 
jlfill  some  very  strict  requirements.  First,  the 
sdiment  has  to  be  dredged,  transported,  and 
umped  with  situ  density  because  of  the  available 
[>ace  for  disposal.  Second,  turbidity  has  to  be 
voided  both  at  the  dredging  and  the  disposal 
)cation.  For  this  reason  the  cutter  dredge 
>TTER  was  adapted  and  equipped  with  a  special- 
I  designed  suction  head  instead  of  the  traditional 
utter.  Moreover,  a  special  installation  handled  the 
lethane  gases  available  in  the  bottom  sediment, 
nis  avoided  negative  effects  in  the  suction  proc- 
ss  and  also  prevented  escaping  gas  at  the  disposal 
te  from  causing  turbidity.  Finally,  process  control 
juipment  was  installed  to  avoid  unnecessary  dilu- 
on  of  the  dredged  material.  (See  also  W88-01522) 
^antz-PTT) 
/88-01542 


IANAGEMENT  STRATEGY  FOR  DISPOSAL 
F  DREDGED  MATERIAL, 

rmy  Engineer  Waterways  Experiment  Station, 

icksburg,  MS.  Environmental  Lab. 

.  R.  Francingues. 

*:  Third  United  States  -  The  Netherlands  Meet- 

g  on  Dredging  and  Related  Technology,  10-14 

:ptember  1984,  Charleston,  South  Carolina.  Final 

eport,  March  1987.  p  195-199,  1  fig. 

escriptors:  'Waste  disposal,  'Waste  management, 
Dredging,  Site  selection,  Contaminated  sedi- 
ents,  Pollutant  load,  Management  planning. 

he  diversity  of  disposal"  alternatives  and  tech- 
ques  for  management  of  contaminated  dredged 
aterial  requires  the  development  of  an  overall 
anagement  strategy  for  disposal.  The  selection  of 
i  appropriate  strategy  is  dependent  on  the  nature 
the  dredged  material,  nature  and  level  of  con- 
mination,  available  dredging  alternatives,  project 
le,  and  site-specific  conditions,  all  of  which  influ- 
ice  the  potential  for  environmental  impacts, 
schnical  feasibility,  economics,  and  other  socio- 
onomic  factors  must  also  be  considered  in  the 
cisionmaking  process.  The  management  strategy 
esented  here  mainly  considers  the  nature  and 
gree  of  contamination,  potential  environmental 
ipacts,  and  related  technical  factors.  The  strategy 
based  on  findings  of  research  conducted  by  the 
)rps  of  Engineers,  EPA,  and  others  over  the  past 
years  and  experience  in  actively  managing 
edged  material  disposal.  (See  also  W88-01522) 
antz-PTT) 
88-01544 


IEVENTION  OF  WATER  POLLUTION  AND 
.AN  FOR  THE  EXPLOITATION  OF  THE 
5H  TD?  OF  THE  LA  ROBLA  CONVENTION- 
l  POWER  STATION, 

TISA-GHESA-TRSA-Empresarios  Agrupa- 
s,  Madrid  (Spain). 

Alvarez  Fernandez,  A.  Fernandez  Uria,  and  M. 
>ned  Niell. 

f:  Mine  Water,  Proceedings  of  the  Second  Inter- 
tional  Congress.  Volume  2,  September  1985.  p 
5-613,  4  fig,  2  tab,  2  ref. 

scriptors:  'Water  pollution  prevention,  'Water 
ality  control,  'Ash  tips,  'Powerplant  wastes, 
^aste  disposal,  'Waste  dumps,  'Powerplants, 
rnesga  River,  Geohydrology,  Aquifers,  Erosion, 
ater  quality. 

le  La  Robla  Conventional  Power  Station  in  the 
ovince  of  Leon  is  situated  south  of  the  locality  of 


the  same  name,  on  the  alluvium  of  the  River 
Bernesga.  The  fuel  used  for  the  Power  Station  is 
coal,  which  results  in  a  considerable  production  of 
ash.  Consequently  the  formation  of  an  ash  tip  is 
required  in  order  to  meet  safety  requirements  with 
a  minimum  or  no  environmental  impact.  The  ash 
and  slag  tip  of  the  power  station  is  located  on  the 
south-western  slope  of  a  hill  ridge  constituted  by 
sandstones  and  oligocene  conglomerates  which  are 
practically  impervious,  excepting  a  zone  of  surface 
meteorization  of  slight  thickness.  This  hill  is  situat- 
ed between  the  Rebocan  stream  and  River 
Bernesga,  in  the  proximities  of  the  confluence  of 
both.  The  study  showed  that  the  hydrogeological 
conditions  maintain  both  the  miocene  detritic  aqui- 
fer and  the  quaternary  alluvium  outside  a  possible 
pollutant  effect  on  the  ash  tip.  The  plan  for  the  ash 
tip  minimizes  the  ash  front  exposed  to  the  wind.  A 
system  is  proposed  in  which  the  valley  will  be 
filled  forming  three  terraces  with  steps  20  m  high. 
(See  also  W88-01554)  (Lantz-PTT) 
W88-01555 


MIGRATION  AND  CONTAINMENT  OF  LEA- 
CHANTS  FROM  URANIUM  TAILINGS 
PONDS, 

Carleton  Univ.,  Ottawa  (Ontario).  Inst,  of  Civil 
Engineering. 
G.  E.  Bauer. 

IN:  Mine  Water,  Proceedings  of  the  Second  Inter- 
national Congress.  Volume  2,  September  1985.  p 
623-632,  6  fig,  1  tab,  5  ref. 

Descriptors:  'Path  of  pollutants,  'Water  pollution 
control,  'Uranium,  'Saskatchewan,  'Ontario,  Con- 
finement pens,  Regulations,  Waste  management, 
Water  pollution  prevention. 

Two  provinces,  Saskatchewan  and  Ontario,  are  the 
major  uranium  producers  in  Canada.  Prior  to  1975, 
approximately  one  hundred  million  tons  of  tailings 
were  deposited  over  a  surface  area  of  more  than  50 
sq  km.  All  of  these  tailings  were  placed  into  con- 
ventional confinement  structures,  predominantly 
tailings  ponds,  with  permeable  embankments.  The 
new  regulations  put  forward  at  the  beginning  of 
1980  for  the  design  and  operation  of  uranium  waste 
management  systems  are  to  provide  permanent 
confinement  of  all  solid  waste  materials  and  also 
require  that  the  liquid  wastes  are  free  from  con- 
taminants. (See  also  W88-01554)  (Author's  ab- 
stract) 
W88-01557 


PLANNING  AND  DESIGN  OF  COAL  WASTE 
DISPOSALS  IN  VIEW  OF  GROUNDWATER 
PROTECTION, 

For  primary  bibliographic  entry  see  Field  5G. 
W88-01565 


DESIGN  AND  MANAGEMENT  OF  DREDGED 
MATERIAL  CONTAINMENT  AREAS  TO  IM- 
PROVE HYDRAULIC  PERFORMANCE, 

Army  Engineer  Waterways  Experiment  Station, 

Vicksburg,  MS.  Environmental  Lab. 

F.  D.  Shields,  E.  L.  Thackston,  P.  R.  Schroeder, 

and  D.  P.  Bach. 

Available  from  the  National  Technical  Information 

Service,  Springfield,  VA.  22161.  Technical  Report 

D-87-2,  June  1987.  Final  Report.  137  p,  36  fig,  13 

tab,  35  ref,  3  append. 

Descriptors:  'Waste  disposal,  'Dredging,  'Con- 
tainment facilities,  'Hydraulic  structures,  Disposal 
sites,  Suspended  solids,  Dikes,  Hydraulic  proper- 
ties, Design  criteria,  Pollutant  load,  Model  studies. 

Dredged  material  is  often  disposed  into  diked  con- 
tainment areas  (DMCAs).  Typically,  the  dredged 
material  is  pumped  into  a  containment  area  as  a 
slurry  that  is  10%  to  20%  solids  by  weight.  Water 
and  solids  separate  in  the  containment  area  because 
of  gravity  sedimentation,  and  the  clarified  water  is 
discharged  over  a  weir  and  through  a  culvert  to  a 
receiving  water  body.  The  suspended  solids  con- 
centration of  DMCA  effluent  is  inversely  related 
to  the  residence  time  of  water  in  the  DMCA.  This 
study  presents  observed  residence  time  distribution 
data  from  some  12  DMCAs.  These  data  were 
collected  by  injecting  Rhodamine  WT  dye  at  the 


inflow  point  and  monitoring  dye  concentration  in 
the  outflow.  The  resultant  time-concentration 
curve  is  identical  to  the  residence  time  distribution 
during  the  dye  test.  In  addition,  similar  data  for 
chlorine  contact  chambers,  physical  models,  and 
waste  stabilization  ponds  found  in  the  literature  are 
also  examined.  A  composite  data  set  from  all  dif- 
ferent sources  showed  a  strong  relationship  be- 
tween the  ratio  of  mean  residence  time  to  theoreti- 
cal residence  time  (theoretical  residence  time  is 
equal  to  the  pond  volume  divided  by  the  average 
flow  rate)  and  the  point  length-width  ratio.  Baffles 
or  spur  dikes  can  be  used  to  increase  the  effective 
length-to-width  ratio  of  a  given  DMCA,  thereby 
increasing  the  mean  residence  time  without  in- 
creasing the  overall  size.  The  relationship  between 
mean  residence  time  and  length-width  ratio  was 
incorporated  into  the  DMCA  design  procedures, 
and  a  process  for  selecting  DMCA  size,  shape,  and 
spur  dike  layout  to  achieve  minimum  cost  resulted. 
(Lantz-PTT) 
W88-01602 


RECLAMATION  AND  REDEVELOPMENT  OF 
CONTAMINATED  LAND:  VOLUME  I,  U.S. 
CASE  STUDIES, 

Research  Triangle  Inst.,  Research  Triangle  Park, 

NC. 

G.  L.  Kingsbury,  and  R.  M.  Ray. 

Report  No.  EPA/600/2-86/066,  August  1986.  186 

p,  4  fig,  11  tab,  58  ref,  2  append.  EPA  Contract 

No.  68-03-3149,  23-1. 

Descriptors:  'Cleanup  operations,  'Land  reclama- 
tion, 'Disposal  sites,  Hazardous  wastes,  Public 
policy,  Costs,  Economic  aspects. 

There  are  numerous  cases  in  the  United  States 
where  uncontrolled  dumping  or  industrial  spills 
have  contaminated  properties  with  hazardous  ma- 
terials (now  more  than  18,000  sites  have  been 
inventoried  by  U.S.  EPA).  Since  many  of  these 
properties  are  in  prime  urban  locations,  issues  sur- 
rounding the  reclamation  and  redevelopment  of 
contaminated  properties  have  assumed  national  im- 
portance. The  principal  objective  of  this  study  has 
been  to  document  with  case  studies  relationships 
between  site  remediation  methods,  cleanness  crite- 
ria, and  redevelopment  land  uses.  After  extensive 
interviews  with  Federal  and  State  officials  in  all  50 
States,  16  uncontrolled  hazardous  waste  sites  were 
selected  for  detailed  study.  For  each  of  these  sites, 
remedial  actions  have  been  undertaken  or  are 
planned  with  some  upgraded  redevelopment  of  the 
property  in  mind.  Redevelopments  include  single- 
and  multi-family  residential,  recreational,  commer- 
cial, institutional,  and  light  industrial  land  uses. 
Two  distinctly  different  types  of  redevelopment 
efforts  were  encountered  -  public  initiated  projects 
and  developer-initiated  projects.  In  the  case  of 
public-initiated  projects  (for  example,  most  Super- 
fund  sites),  immediate  concerns  for  community 
health  are  paramount,  and  site  reuse,  if  any,  tends 
to  be  incidental  to  site  cleanup.  In  the  case  of 
developer-initiated  projects,  the  developer  at- 
tempts to  recover  site  cleanup  costs  through  resale 
of  the  property.  Thus,  he  simply  diverts  into  clean- 
up operations  money  that  would  otherwise  be  used 
to  purchase  uncontaminated  land.  The  economic 
feasibility  of  a  developer-initiated  project  may 
depend  directly  on  the  standard  of  cleanness  re- 
quired of  a  site  for  a  particular  redevelopment 
type.  Since  property  decontamination  standards 
and  guidelines  have  not  been  formulated  for  most 
situations,  some  confusion  exists  and  hence,  devel- 
opers generally  view  contaminated  site  reclama- 
tion/redevelopment projects  as  undesirable  ven- 
tures. (Author's  abstract) 
W88-01606 


CHARACTERISTICS  OF  BIG  SANDY  RIVER 
DRAINAGE  BASIN  WATER  AND  OF  SALTY 
AQUIFER  WATER, 

Bureau  of  Reclamation,  Denver,  CO.  Engineering 

and  Research  Center. 

R.  J.  Eisenhauer. 

Available  from  the  National  Technical  Information 

Service,  Springfield,  VA.  22161  as  PB87-100093, 

A03  in  paper  copy,  A01  in  microfiche.  Report  No. 

REC-ERC-87-2,  March  1987.  21  p,  5  fig,  11  tab,  13 
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ref. 


Descriptors:  *Big  Sandy  River,  'Saline  water,  'Sa- 
linity, 'Water  pollution  sources,  'Disposal  wells, 
'Aquifers,  Brackish  water,  Groundwater  quality. 

The  Bureau  of  Reclamation  is  conducting  studies 
to  find  methods  of  disposal  for  high-salinity  water 
from  16  identified  sources  to  prevent  these  waters 
from  entering  the  Colorado  River.  The  Big  Sandy 
River  is  one  source  that  contributes  6.2%  of  the 
identified  salt  load,  or  152,000  metric  tons  (167,000 
tons),  annually.  Basic  data  on  the  physical  and 
chemical  properties  of  brackish  waters  that  enter 
the  Big  Sandy  River  and  ultimately  contribute  to 
the  Colorado  River  salinity  were  needed  to  deter- 
mine methods  of  disposal.  Consequently,  the 
Bureau  of  Reclamation  contracted  for  the  drilling 
of  99  wells  along  the  entire  Big  Sandy  River  Basin. 
Site  sampling  and  analytical  programs  were  con- 
ducted from  1976  to  1984.  The  data  obtained  were 
evaluated  for  physical  and  dissolved  chemical 
characteristics  of  water  from  the  99  wells.  Charac- 
teristics of  water  included  physical  properties, 
major  salt  constituents,  trace  metals,  trace  ele- 
ments, trace  anions,  radioactivity,  and  organic 
compounds.  Based  on  well  water  analyses,  a  salty 
aquifer  that  pollutes  the  Big  Sandy  River  was 
identified  and  located.  This  Big  Sandy  Salty  Aqui- 
fer is  identified  by  seven  wells  with  water  contain- 
ing exceptionally  high  salinity  (an  average  of  7050 
mg/L).  These  wells  are  located  within  an  8-  by  8- 
km  (5-  by  5-mi)  area.  (Author's  abstract) 
W88-01614 


ENVIRONMENTAL       ENGINEERING       AND 
SANITATION, 

For  primary  bibliographic   entry  see   Field   5D. 
W88-01659 


SEVENTH  ANNUAL  MADISON  WASTE  CON- 
FERENCE: MUNICIPAL  AND  INDUSTRIAL 
WASTE. 

Wisconsin  Univ.-Madison.   Dept.  of  Engineering 

and  Applied  Science. 

September  11-12,  1984.  1984.  521  p. 

Descriptors:  'Waste  disposal,  'Land  disposal, 
'Landfills,  'Hazardous  materials,  'Leaching,  Fate 
of  pollutants,  Monitoring,  Site  selection,  Confer- 
ences, Waste  management,  Solid  waste  disposal, 
Leachates,  Wastewater  disposal,  Design  criteria, 
Linings,  Industrial  wastes,  Sanitary  landfills. 

The  Madison  Waste  Conference  was  established  to 
provide  a  technical  forum  for  current  topics  in 
land  application  and  landfilling  of  industrial  and 
municipal  waste  and  to  provide  advanced  technical 
training  and  interchange  on  important  issues  facing 
professionals  working  on  land  application  and  dis- 
posal systems.  The  proceedings  contain  technical 
papers  which  the  Conference  Committee  selected 
from  abstracts.  These  papers  cover  the  following 
topics:  disposal  site  monitoring,  land  application/ 
disposal  of  wastes,  remedial  action  assessment  and 
implementation,  contaminant  chemistry,  remedial 
action  case  studies  and  evaluation,  site  design  to 
protect  groundwater,  landfill  soil  and  clay  liners, 
and  landfill  design  operation.  An  index  of  terms 
from  the  1982,  1983,  and  1984  conferences  is  in- 
cluded. (See  W88-01726  thru  W88-01757)  (Geiger- 
PTT) 
W88-01725 


USE  OF  MULTI-LEVEL  GAS  DRIVEN  SAM- 
PLERS AND  CONVENTIONAL  MONITORING 
WELLS    FOR    EVALUATION    OF    GROUND- 
WATER CONTAMINATION  AT  AN  UNCON- 
TROLLED HAZARDOUS  WASTE  SITE, 
NUS  Corp.,  Pittsburgh,  PA. 
A.  Nazar,  J.  Prieur,  and  D.  Threlfall. 
IN:  Seventh  Annual  Madison  Waste  Conference 
Municipal  and  Industrial  Waste,  September  11-12, 
1984.  1984.  p  3-13,  5  fig,  1  ref. 

Descriptors:  'Monitoring,  'Hazardous  materials, 
•Waste  dumps,  'Test  wells,  'Leaching,  Fate  of 
pollutants,  Leachates,  Groundwater  pollution, 
Sampling,  Land  disposal,  Groundwater  level,  In- 
dustrial wastes,  Organic  compounds,  Inorganic 
compounds,  Pesticides,  Path  of  pollutants. 


A  groundwater  monitoring  program  using  polyvi- 
nyl chloride  monitoring  wells  and  multi-level  gas 
driven  samplers  was  implemented  at  an  uncon- 
trolled hazardous  waste  site.  The  primary  objec- 
tives of  the  program  were  to  define  the  hydrogeo- 
logic  regime  and  determine  the  horizontal  and 
vertical  extent  and  distribution  of  contaminants. 
The  multi-level  samplers  were  utilized  to  supple- 
ment the  information  obtained  from  the  conven- 
tional monitoring  wells  by  providing  data  on  verti- 
cal point  contaminant  concentrations  and  vertical 
head  distributions.  The  advantages  of  using  the 
multi-level  samplers  were:  the  ability  to  obtain 
vertical  point  contaminant  concentrations;  less 
purge  water  to  collect  and  store  vs.  bailing  or 
pumping;  less  potential  dermal  contact  during  sam- 
pling; and  the  systems  were  more  cost  effective 
with  depth.  The  primary  disadvantages  were:  the 
low  volume  of  sample  obtained  during  each  purge; 
limited  aquifer  characteristic  evaluation  once  the 
system  is  in  place;  and  icing  of  the  discharge  line 
during  periods  of  extreme  cold.  (See  also  W88- 
01725)  (Author's  abstract) 
W88-01726 


MIGRATION  AND  DEGRADATION  PAT- 
TERNS OF  VOLATILE  ORGANIC  COM- 
POUNDS, 

Warzyn  Engineering,  Inc.,  Madison,  WI. 
For  primary  bibliographic  entry  see  Field  5B. 

W88-01727 


COMPARISON  OF  LABORATORY  AND 
FIELD  DETERMINED  VALUES  OF  HYDRAU- 
LIC CONDUCTIVITY  AT  A  WASTE  DISPOSAL 
SITE, 

Illinois  State  Geological  Survey,  Urbana. 

B.  L.  Herzog,  and  W.  J.  Morse. 

IN:  Seventh  Annual  Madison  Waste  Conference 

Municipal  and  Industrial  Waste,  September  11-12, 

1984.    1984.   p   30-52,   9  fig,   2  tab,   8  ref.   EPA 

Contract  No.  R8 10442-01. 

Descriptors:  'Permeability  coefficient,  'Field  tests, 
•Waste  disposal,  'Waste  dumps,  'Piezometers, 
Monitoring,  Fate  of  pollutants,  Soil  types,  Sam- 
pling, Loess,  Comparison  studies,  Path  of  pollut- 
ants. 

The  hydraulic  conductivity  of  fine-grained  depos- 
its from  a  waste  disposal  site  in  southern  Illinois 
was  determined  by  both  laboratory  and  field  tests. 
Laboratory  tests  on  undisturbed  and  recompacted 
samples  were  performed  in  a  Harvard-type  minia- 
ture permeameter.  Field  methods  included  slug 
tests  analyzed  by  two  different  methods  and  recov- 
ery tests.  Geometric  means  of  hydraulic  conductiv- 
ity determined  by  the  three  methods  were  similar 
for  each  of  the  geologic  units  tested.  Most  average 
laboratory-determined  values  were  at  least  one 
order  of  magnitude  lower  than  their  field  counter- 
parts. Slug  tests  were  also  conducted  on  angle- 
holes  in  an  attempt  to  take  into  account  vertical 
fractures.  Average  values  from  field  tests  of  the 
angle-holes  were  greater  than  for  the  vertical 
holes,  leading  to  the  tentative  conclusion  that  the 
vertical  fractures  cause  the  hydraulic  conductivity 
of  material  to  be  higher  than  that  indicated  by  the 
results  from  the  vertical  holes.  Results  of  this  study 
indicate  that  field  tests  should  be  used  instead  of, 
or  in  addition  to,  laboratory  tests  when  determin- 
ing hydraulic  conductivity  at  waste  disposal  sites. 
(See  also  W88-01725)  (Author's  abstract) 
W88-01728 


LAND  TREATMENT  EXAMPLE  OF  AN  INTE- 
GRATED MANAGEMENT  SYSTEM, 

Sheaffer  and  Roland,  Inc.,  Chicago,  IL. 

K.  W.  McBrien,  D.  R.  Wyosnick,  and  W.  G. 

Goelzer. 

IN:  Seventh  Annual  Madison  Waste  Conference 

Municipal  and  Industrial  Waste,  September  11-12, 

1984.  1984.  p  53-63,  1  fig,  3  tab. 

Descriptors:  'Wastewater  renovation,  'Land  dis- 
posal, •Wastewater  disposal,  'Sludge  disposal, 
•Wastewater  irrigation,  Anaerobic  digestion, 
Sludge  utilization,  Waste  heat,  Alcohols,  Waste 
management,  Case  studies,  Cost  analysis. 


Due  to  serious  operational  problems,  the  Landis 
Sewerage  Authority  (LSA),  Vineland,  New  Jersey 
was  ordered  by  the  Environmental  Protection 
Agency  to  correct  its  wastewater  management 
system.  A  wastewater  reclamation  system,  using 
land  application  of  treated  wastewater  effluent, 
was  designed  to  produce  a  long  term  solution  to 
these  problems.  Features  of  the  new  system  in- 
clude primary  clarifiers  and  rapid  infiltration 
basins.  To  control  the  groundwater  level  beneath 
and  around  the  infiltration  basins,  the  filtered  efflu- 
ent is  captured  by  an  underdrainage  collection 
system  with  an  area  of  influence  of  approximately 
800  acres.  The  collected  rapid  infiltration  bed  ef- 
fluent will  be  stored  in  a  lagoon  until  it  is  required 
for  irrigation.  The  nutrient  rich  effluent  will  be 
distributed  by  means  of  a  center  pivot  spray  irriga- 
tion system  onto  approximately  850  acres  of  crops 
which  will  be  grown  on  LSA  owned  lands.  Pri- 
mary sludge  from  the  sedimentation  tanks  will  be 
pumped  to  anaerobic  digesters.  Biogas  produced 
by  the  digestion  facilities  will  be  utilized  for  power 
and  heat  production.  Digested  sludge  will  be  trans- 
ferred daily  to  a  sludge  storage  tank  until  it  can  be 
applied  to  the  soil  to  aid  in  boosting  crop  yields. 
An  on-site  alcohol  production  facility  will  be  inte- 
grated with  other  facilities  of  the  LSA  Wastewater 
Management  System.  Feedstock  for  the  still  will 
be  corn  grown  on  LSA  owned  lands.  Brewer's 
mash,  a  by-product  of  the  still,  is  rich  in  protein 
and  can  be  sold  as  an  animal  feed  supplement.  The 
integrated  wastewater  management  system  de- 
signed for  LSA  will  not  only  solve  the  problems  of 
high  groundwater  levels  and  the  subsequent  water 
pollution,  but  it  will  add  clean  water  to  the 
groundwater  table  and  surface  waters  through 
nonpoint  source  discharge.  Cost-effectiveness  stud- 
ies of  the  alcohol  still  and  construction  costs  esti- 
mates for  the  integrated  system  are  discussed.  (See 
also  W88-01725)  (Geiger-PTT) 
W88-01729 


DESIGN  OF  LAND  APPLICATION  PRO- 
GRAMS FOR  LARGE  MUNICIPAL  SYSTEMS 
VIA  CONTRACTUAL  SERVICES:  A  CASE 
STUDY  -  WASHINGTON,  D.C., 

Bio  Gro  Systems,  Inc.,  Annapolis,  MD. 

J.  B.  Forst,  and  D.  L.  Jarrett  III. 

IN:  Seventh  Annual  Madison  Waste  Conference 

Municipal  and  Industrial  Waste,  September  11-12. 

1984.  1984.  p  64-75. 

Descriptors:  'Land  disposal,  'Sludge  disposal, 
'Wastewater  disposal,  'Case  studies,  'Waste  dis- 
posal, Monitoring,  Site  selection,  Soil  tests,  Per- 
mits, Waste  management,  Dewatering,  Sludge  uti- 
lization, Public  relations. 

Increasing  sludge  disposal  costs  (e.g.  incineration, 
landfilling),  has  led  to  the  selection  of  options 
which  reutilize  sludges.  Cropland  application  has 
become  a  very  successful  reutilization  method  for 
large  wastewater  treatment  systems.  BioGro  Sys- 
tems, a  private  company,  has  developed  a  number 
of  large  scale,  multiple-year  land  application  pro- 
grams for  industries  and  municipalities.  The  essen- 
tial elements  of  a  land  application  program  include 
sludge  and  soil  evaluation,  site  permitting,  monitor- 
ing and  reporting,  public  relations  and  coordina- 
tion of  operating  and  management  factors.  Sludges 
from  the  Washington,  D.C.  Blue  Plains  facility 
have  been  successfully  land  applied  in  a  wide  geo- 
graphic area  around  the  city  for  over  two  years.  A 
project  of  this  size  (1 200  wet  tons  per  day)  serves 
as  an  illustration  of  most  of  the  factors  which  must 
be  addressed  in  a  successful  agricultural  utilization 
program.  (See  also  W88-01725)  (Author's  abstract) 
W88-01730 


IMPLEMENTING  ONTARIO'S  GUIDELINES 
FOR  USING  MUNICIPAL  SEWAGE  SLUDGE 
IN  AGRICULTURE, 

Ontario  Ministry  of  the   Environment,  Toronto. 

Waste  Management  Branch. 

F.  J.  Iliffe. 

IN:  Seventh  Annual  Madison  Waste  Conference 

Municipal  and  Industrial  Waste,  September  11-12, 

1984.  1984.  p  76-99,  5  fig,  7  tab,  1 1  ref. 
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WATER  QUALITY  MANAGEMENT  AND  PROTECTION— Field  5 
Ultimate  Disposal  Of  Wastes — Group  5E 


Descriptors:  'Ontario,  'Sludge  disposal,  'Land 
disposal,  Sludge  utilization,  'Waste  management, 
Case  studies,  Fertilizers,  Sludge  drying,  Waste  dis- 
posal, Solid  waste  disposal,  Coast  analysis,  Stand- 
ards. 

Ontario's  Guidelines  for  utilizing  municipal  sewage 
sludge  in  agriculture  are  based  on  ten  years  of 
extensive  research  costing  $2.4  million.  The  guide- 
lines encourage  the  use  of  sludge,  protect  long- 
term  land  productivity,  food  quality,  the  health  of 
crop  consumers  and  environmental  quality,  and 
ensure  that  the  nitrogen,  phosphorus,  organic 
matter  and  micronutrients  in  sludge  will  benefit 
crops.  The  implementation  procedures  used  during 
1979-1982  are  discussed  along  with  on-going 
review  processes.  The  need  for  liaison  between 
environmentalists,  agricultural  researchers,  munici- 
palities, farmers  and  the  public  is  stressed.  Some 
technical  and  administrative  problems  of  the  On- 
tario Guidelines  are  analyzed.  A  computer-assisted 
sludge  management  program  developed  by  Halton, 
Canada  and  Ontario  is  outlined.  It  is  concluded 
that  guidelines  should  reflect  both  the  current 
state-of-the-art  and  the  current  knowledge  and  en- 
vironmental awareness  of  municipalities,  haulers 
and  farmers.  Data  obtained  before  a  program  is 
initiated  is  often  unreliable.  Data  accuracy  in- 
creases as  municipalities  become  more  aware  of 
needs  and  costs.  More  research  is  needed  on  the 
land  use  of  wastes  such  as  food  processing  wastes, 
and  on  the  incidence  and  effects  of  chemically 
complex  organic  contaminants  in  sewage  sludge. 
(See  also  W88-01725)  (Geiger-PTT) 
W88-01731 


PRETREATMENT  AND  LAND  DISPOSAL  OF 
INDUSTRIAL  WASTE, 

Cross/Tessitor  and  Associates,  Orlando,  FL. 
F.  L.  Cross  Jr.,  and  J.  L.  Tessitore. 
IN:  Seventh  Annual  Madison  Waste  Conference 
Municipal  and  Industrial  Waste,  September  11-12, 
1984.  1984.  p  100-107,  4  fig,  4  tab. 

Descriptors:  'Wastewater  treatment,  'Waste  dis- 
posal, 'Land  disposal,  'Industrial  wastes, 
'Wastewater  disposal,  Sludge  drying,  Flotation, 
Separation  techniques,  Flocculation,  Spray  irriga- 
tion, Wastewater  renovation,  Wastewater  irriga- 
tion. 

The  two  types  of  wastewater  generated  by  Sun 
City  Eggs  of  Clermont,  Florida  (one  from  the 
rinsing  of  eggs,  the  other  from  plant  clean-up) 
were  originally  transported  to  a  landfill  by  tanker 
truck.  The  current  treatment  and  effluent  disposal 
system  involves  land  disposal  of  wastewater  by 
spray  irrigation  onto  an  on-site  field.  The 
wastewater  is  pre-screened  to  remove  eggshells 
and  other  debris.  The  liquid  waste  is  collected  in 
the  existing  below-ground  storage  tank.  The  waste 
is  pumped  from  the  tank  into  an  electroflotation 
unit  for  treatment.  The  treated  liquid  waste  is 
stored  in  surface  lagoons,  while  the  treatment 
system  sludge  is  collected  on  sludge-drying  beds. 
The  treated  liquid  wastewater  is  pumped  from  the 
lagoon  to  the  spray-field  for  disposal  at  a  rate  of 
0.033  inches  per  acre  per  day.  The  new  system  has 
been  mechanically  sound.  No  ponding  of  the  efflu- 
ent has  occurred  at  the  surface.  No  significant 
impact  on  water  table  quality  is  expected,  due  to 
the  high  percolation  rates  and  extremely  low 
dosing  rate.  (See  also  W88-01725)  (Geiger-PTT) 
W88-01732 


ASPECTS  OF  PHOSPHOGYPSUM  WASTE 
DISPOSAL, 

Steffen,  Robertson  and  Kirsten,  Inc.,  Vancouver 

(British  Columbia). 

A.  Smith,  I.  Hutchison,  and  J.  Caldwell. 

IN:  Seventh  Annual  Madison  Waste  Conference 

Municipal  and  Industrial  Waste,  September  11-12, 

1984.  1984.  p  108-115,  1  tab,  3  ref. 

Descriptors:  'Waste  disposal,  'Groundwater  pol- 
lution, 'Clays,  'Linings,  'Calcium  sulfate,  Fate  of 
pollutants,  Path  of  pollutants,  Fertilizers,  Leach- 
ing, Leachates,  Solid  waste  disposal,  Waste  man- 
agement, Case  studies. 

The  chemistry  and  groundwater  pollution  poten- 
tial   of   phosphogypsum    wastes,    the    process   of 


chemical  attack  on  clay  liner  materials,  and 
changes  in  groundwater  quality  due  to  seepage  are 
examined.  The  loss  of  even  relatively  small  vol- 
umes of  phosphogypsum  slurry  liquid  could  have  a 
major  impact  on  a  receiving  water.  Hydrofluoric 
acid  from  natural  weathering  may  cause  serious 
damage  to  natural  materials  used  to  line  tailings 
impoundments.  Three  case  histories  are  presented 
to  illustrate  many  of  the  potential  problems  associ- 
ated with  phosphogypsum  waste  disposal.  In  the 
first  case  the  phosphogypsum  disposal  facility  was 
sited  on  highly-weathered,  igneous  rocks.  Series  of 
subsurface  trenches  and  pumping  sumps  were  in- 
stalled to  return  leachates  to  either  the  tailings 
impoundment  or  to  the  plant  for  use  in  re-slurrying 
phosphogypsum  waste.  The  trenches  incorporated 
acid-resistant  geofabric  and  19-40  mm  inert  stone. 
An  artificial  membrane  was  used  to  line  the  base  of 
subsequent  extensions  to  the  disposal  facility.  In 
the  second  case  some  seepage  was  observed  on  the 
surface  along  the  toe  wall  of  a  phosphogypsum 
disposal  facility  after  summer  rainfall.  Phospho- 
gypsum disposal  was  discontinued  on  those  areas 
of  the  impoundment  where  contamination  was 
shown  to  be  more  prevalent  and  a  new  extension 
was  constructed  that  allowed  deposition  to  be 
stopped  completely  on  the  older  parts  of  the  im- 
poundment. The  new  extension  utilized  an  artificial 
membrane  liner  to  eliminate  seepage  to  the  ground- 
water. At  the  third  plant,  selection  of  a  site  for 
phosphogypsum  disposal  was  limited  to  an  area  of 
low-lying  marshland.  In  order  to  use  the  site  as  a 
landfill,  the  phosphogypsum  was  neutralized  prior 
to  deposition  on  the  impoundment.  The  impound- 
ment is  underlain  by  thick  alluvial  clays  of  high 
plasticity  that  effectively  limited  downward  seep- 
age into  groundwater.  Facilities  are  porvided  to 
control  and  collect  seepage  water  from  the  im- 
poundment for  return  to  the  plant.  (See  also  W88- 
01725)  (Geiger-PTT) 
W88-01733 


REMEDIAL  ACTION  ASSESSMENT  FOR 
HAZARDOUS  WASTE  SITES  VIA  NUMERI- 
CAL SIMULATION, 

GeoTrans,  Inc.,  Herndon,  VA. 

For  primary  bibliographic  entry  see  Field  5B. 

W88-01735 


PREVENTION  AND  CONTAINMENT  OF  HAZ- 
ARDOUS/TOXIC MATERIALS  SPILLS  IN  DE- 
PARTMENT OF  DEFENSE  STORAGE  AND 
HANDLING  AREAS, 

Army  Environmental  Hygiene  Agency,  Aberdeen 

Proving  Ground,  MD. 

D.  R.  Bowlus,  and  T.  M.  White. 

IN:  Seventh  Annual  Madison  Waste  Conference 

Municipal  and  Industrial  Waste,  September  11-12, 

1984.  1984.  p  149-159,  4  fig,  9  ref. 

Descriptors:  'Hazardous  materials,  'Water  pollu- 
tion prevention,  'Cleanup,  'Monitoring,  'Model 
studies,  'Water  pollution  treatment,  'Industrial 
wastes,  'Waste  management,  Waste  disposal,  Path 
of  pollutants,  Toxins,  Environmental  protection, 
Water  pollution  control,  Decontamination,  Safety, 
Training,  Oil  spills. 

The  key  elements  of  the  U.S.  Department  of  De- 
fense's spill  prevention  program  for  hazardous  ma- 
terials are  discussed.  To  identify  potential  spills,  an 
in-house  survey,  spill  reports  by  employees,  and 
assistance/advice  surveys  are  recommended.  In- 
stallation personnel  should  develop  and  write 
standard  operating  procedures  which  set  forth  the 
proper  method  of  performing  each  operation  in- 
volving the  handling  and/or  transfer  of  haardous 
or  toxic  materials.  An  emergency  response  plan 
that  outlines  methodology  to  be  used  in  coping 
with  spill  situations  should  be  readily  available  to 
all  the  approporiate  installation  personnel.  Several 
levels  and  types  of  training  are  required  for  spill 
prevention.  These  include  overview,  specific  inten- 
sive, and  on-job  training.  Aspects  of  facility  design, 
containers,  security,  and  special  prevention  devices 
for  hazardous  waste  management  are  also  dis- 
cussed. Containment  of  spills  of  solids  usually  re- 
quires only  collection  by  shovelling  or  vacuuming. 
The  best  control  of  liquid  spills  is  by  stopping  the 
release  of  the  spill  at  its  source.  To  contain  petrole- 
um spills,  fuel  tanks  are  diked  with  an  earth-base 


usually  lined  with  a  sprayed  concrete,  polyethyl- 
ene, or  clay.  Drainaige  of  the  entire  dike  area  flows 
to  a  sump  with  a  valve.  Another  device  being 
tested  is  an  imbiber  bead  gravity  drain  protection 
system  placed  in  the  bottom  of  the  sump.  (See  also 
W88-01725)  (Geiger-PTT) 
W88-01736 


TOXIC   ORGANIC   BEHAVIOR   IN   SLUDGE- 
AMENDED  SOILS, 

New  Mexico  State  Univ.,  Las  Cruces.  Dept.  of 

Crop  and  Soil  Sciences. 

For  primary  bibliographic  entry  see  Field  5B. 

W88-01737 


LONG-TERM  IMPACTS  OF  INDUSTRIAL 
WASTE  CODISPOSAL  IN  LANDFILL  SIMU- 
LATORS, 

SCS  Engineers,  Inc.,  Covington,  KY. 
J.  Walsh,  G.  Vogt,  R.  Kinman,  and  J.  Rickabaugh. 
IN:  Seventh  Annual  Madison  Waste  Conference 
Municipal  and  Industrial  Waste,  September  11-12, 
1984.  1984.  p  166-187,  12  fig,  4  tab.  EPA  Contract 
No.  68-03-2758. 

Descriptors:  'Landfills,  'Waste  disposal,  'Simula- 
tion analysis,  'Industrial  wastes,  'Fate  of  pollut- 
ants, 'Leachates,  Leaching,  Decomposition,  Vi- 
ruses, Sludge  disposal,  Hydrogen  ion  concentra- 
tion, Infiltration  rate,  Soil  temperature,  Waste 
characteristics,  Monitoring,  Solid  waste  disposal. 

The  solid  waste  decomposition  and  contaminant 
release  of  various  types  of  simulated  landfills  were 
examined  under  the  following  variables:  water  in- 
filtration rates,  initial  water  addition,  pH  buffer 
addition,  sewage  sludge  addition,  selected  industri- 
al waste  addition,  and  different  air  and  sourround- 
ing  soil  temperatures.  The  sui  vivability  of  polio- 
virus  in  landfills,  and  the  ability  to  replicate  moni- 
toring data  from  two  test  cells  constructed  and 
operatred  under  similar  conditions  were  also  exam- 
ined. The  following  characteristics  of  the  leachate 
from  each  similator  were  studied  in  an  on-going 
monitoring  program:  quantity,  pH,  alkalinity,  vola- 
tile acids,  COD,  TOC,  total  P,  total  Kjeldahl  N, 
and  total  solids.  Results  showed  that  leachate 
strength  decreases  as  a  function  of  moisture 
throughput.  Studies  of  sewage  sludge  addition  sug- 
gested that  municipal  solid  waste  landfills  can 
probably  receive  sludge  loadings  of  up  to  4%  by 
dry  weight  with  no  significant  impact  on  leachate 
quality.  The  addition  of  Calcium  carbonate  ap- 
peared to  elevate  leachate  pH  levels  for  much  of 
the  monitoring  period,  while  having  no  significant 
impact  on  alkalinity  and  volatile  acid  concentra- 
tions. The  duplicate  cells  gave  different  leachate 
concentration  histories,  presumably  due  to  the  var- 
iability of  solid  waste.  Leachate  histories  for  the  six 
codisposal  cells  containing  municipal  and  industrial 
wastes  were  indistinguishable  from  those  of  the 
control  cells.  Certain  elevated  heavy  metals  tended 
to  leach  out  quickly  to  levels  encountered  in  con- 
trol cells.  Industrial  waste  influences  on  leachate 
were  always  less  than  one  order  of  magnitude, 
suggesting  that  codisposal  of  certain  industrial 
wastes  within  municipal  refuse  may  be  a  viable 
land  disposal  option.  (See  also  W88-01725) 
(Geiger-PTT) 
W88-01738 


HEAVY  METALS  IN  DRILLING  MUDS:  SE- 
QUENTIAL EXTRACTABILITY  AND  EFFECT 
OF  A  SOLIDIFICATION  PROCESS, 

Texas  A  and  M  Univ.,  College  Station.  Dept.  of 

Soil  and  Crop  Sciences. 

For  primary  bibliographic  entry  see  Field  5B. 

W88-01739 


FLY  ASH  DISPOSAL  IN  A  LIMESTONE 
QUARRY:  HYDROGEOCHEMICAL  CONSID- 
ERATIONS, 

Detroit  Edison  Co.,  MI. 

D.  Leonard,  D.  F.  Unites,  and  J.  O.  Kebe. 

IN:  Seventh  Annual  Madison  Waste  Conference 

Municipal  and  Industrial  Waste,  September  11-12, 

1984.  1984.  p  199-218,  4  fig,  5  tab,  7  ref. 
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Field  5— WATER  QUALITY  MANAGEMENT  AND  PROTECTION 
Group  5E — Ultimate  Disposal  Of  Wastes 


Descriptors:  *Fly  ash,  'Solid  waste  disposal, 
•Quarries,  *Land  disposal,  *Water  pollution 
sources,  'Leaching,  'Path  of  pollutants,  Ground- 
water pollution,  Geohydrology,  Selenium,  Geo- 
chemistry, Model  studies,  Hydrologic  models, 
Leachates,  Trace  elements,  Adsorption,  Water 
quality,  Limestone. 

Fly  ash  is  presently  being  deposited  in  a  mechani- 
cally dewatered  limestone  quarry.  Saturation  of 
the  fly  ash  with  groundwater  will  occur  in  the 
future,  with  subsequent  leachate  generation  and 
movement  into  the  surrounding  limestone.  Studies 
were  performed  to  predict  such  possible  future 
occurrences.  These  studies  included:  A  review  of 
previous  site  data,  bench  scale  work  to  understand 
the  fly  ash-groundwater-limestone  interactions  and 
transport  modeling.  A  review  of  site  conditions 
indicated  a  neutral  fly  ash  and  groundwater  that 
contained  high  levels  of  dissolved  natural  salts.  Fly 
ash  and  groundwaters  batch  extractions  resulted  in 
elevated  levels  of  some  trace  elements,  in  particu- 
lar Se.  A  series  of  batch  extractions  produced  a 
'worst-case'  leachate,  with  elevated  Se  concentra- 
tions. Subsequent  studies  using  site  limestone  and 
leachate  containing  Se  indicated  a  removal  of  the 
Se  from  solution,  most  likely  through  absorption. 
Transport  modeling  incorporating  data  generated 
in  the  bench-scale  work,  then  estimated  leachate 
movement.  This  modeling  predicted  that  the 
quarry  would  not  have  negative  effects  on  water 
quality  in  the  area.  (See  also  W88-01725)  (Author's 
abstract) 
W88-0174O 


BENNETT'S  QUARRY:  A  CASE  STUDY  OF  AN 
IMMEDIATE  REMOVAL  OF  PCB  WASTES 
UNDER  SUPERFUND, 

Weston   (Roy  F.),   Inc.,   Northbrook,   IL.   SPER 

Div. 

K.  Stimpson,  S.  Springer,  and  R.  Lillich. 

IN:  Seventh  Annual  Madison  Waste  Conference 

Municipal  and  Industrial  Waste,  September  11-12, 

1984.  1984.  p  219-232,  2  fig,  1  tab. 

Descriptors:  'Quarries,  'Polychlorinated  biphen- 
yls,  'Decontamination,  'Cleanup  operations, 
•Waste  disposal,  Leaching,  Fate  of  pollutants, 
Water  pollution  effects,  Leachates,  Fluvial  sedi- 
ments, Surveys,  Industrial  wastes,  Waste  dumps, 
Case  studies. 

Bennett's  Quarry  near  Bloomington,  Indiana,  was 
contaminated  by  polychlorinated  biphenyls  (PCB) 
after  the  site  was  used  as  a  waste  dump  for  old 
electrical  parts.  The  Indiana  State  Board  of  Health 
contacted  the  U.  S.  EPA  Region  V  to  assist  in  a 
detailed  site  assessment  and  cleanup  effort.  Soil 
discoloration  and  vegetation  stress  was  noted  over 
large  portions  of  the  site.  PCB  concentrations 
ranged  from  26-38%  in  on-site  soils  and  averaged 
160  ppm  in  stream  sediments  bordering  the  site.  An 
Emergency  Action  and  Removal  Plan  was  pre- 
pared as  a  result  of  the  imminent  threat  to  human 
health.  The  plan  involved  removal  and  disposal  of 
exposed  capacitors  and  associated  contaminated 
soils;  execution  of  extent  of  contamination  studies 
including  aerial  photography,  soil  sampling,  and 
magnetometer/ground-penetrating  radar  surveys; 
and,  constructing  a  cap  on  the  site  with  low  per- 
meability. The  decontamination  effort  was  com- 
pleted within  7  wk  with  expenditures  of  $222,000 
of  Superfund  monies.  The  experienced  gained  in 
this  case  study  should  prove  valuable  in  future 
cleanups  of  this  type.  (See  also  W88-01725) 
(Geiger-PTT) 
W88-01741 


CONTAINMENT  OF  IRON  SULFATE  FROM 
ABANDONED  PICKLE  LIQUOR  PONDS  IN- 
VESTIGATION, FEASIBILITY  STUDY  DESIGN 
AND  CONSTRUCTION, 

Donohue  and   Associates,   Inc.,   Sheboygan,   WI. 

M.  L.  Crosser,  J.  E.  Underwood,  and  J.  G. 

Emanuel. 

IN:  Seventh  Annual  Madison  Waste  Conference 

Municipal  and  Industrial  Waste,  September  11-12, 

1984.  1984.  p  233-252,  28  fig,  13  ref. 

Descriptors:  'Sulfates,  'Metal-finishing  wastes, 
'Decontamination,    'Waste    disposal,    'Feasibilty 


studies,  Industrial  wastes,  Waste  management, 
Liquid  wastes,  Evaluation,  Project  planning, 
Cleanup,  Cost  analysis,  Leaching,  Path  of  pollut- 
ants, Groundwater  pollution,  Iron  compounds, 
Design  criteria. 

The  A.  O.  Smith  Automotive  Division  located  in 
Milwaukee,  Wisconsin,  uses  the  sulfuric  acid  pick- 
ling process  to  clean  steel  prior  to  metal  finishing. 
The  company  operated  spent  pickle  liquor  treat- 
ment ponds  on  company  property  for  over  30  yr. 
The  ponds  were  covered  with  fill  material  in  1968 
when  the  company  began  transporting  the  spent 
pickle  liquor  to  the  Milwaukee  Metropolitan  Sew- 
erage District  Plants  for  use  in  precipitating  phos- 
phorus from  wastewater.  Elevated  concentrations 
of  iron  and  sulfate  in  a  storm  sewer  adjacent  to  the 
pond  alerted  company  officials  that  the  material 
from  the  former  pond  was  moving  in  the  ground- 
water. A  study  was  undertaken  in  1982  to  accom- 
plish the  following  objectives:  determine  the 
amount,  composition  and  distribution  of  waste  ma- 
terial below  the  surface  at  the  site;  assess  the  need 
to  undertake  remedial  action  to  remove  or  contain 
the  waste;  and  evaluate  alternatives  for  remedial 
action,  if  required.  The  field  study  using  borings, 
wells  and  ground  penetrating  radar  and  laboratory 
investigations  found  that  remedial  action  was  ap- 
propriate and  that  containment  was  environmental- 
ly acceptable  and  cost-effective.  A  slurry  wall  with 
a  soil/bentonite  backfill  together  with  a  clay  cap 
followed  by  bituminous  pavement  were  designed 
and  constructed.  (See  also  W88-01725)  (Author's 
abstract) 
W88-01742 


LIQUID  DISPOSAL,  INCORPORATED:  A  $2.2 
MILLION  SUPERFUND  IMMEDIATE  RE- 
MOVAL ACTION, 

Weston  (Roy  F.),  Inc.,  Northbrook,   IL.   SPER 

Div. 

S.  Springer,  G.  Watkin,  J.  Dourjalian,  and  R. 

Powers. 

IN:  Seventh  Annual  Madison  Waste  Conference 

Municipal  and  Industrial  Waste,  September  11-12, 

1984.  1984.  p  253-266,  3  fig. 

Descriptors:  'Liquid  wastes,  'Industrial  wastes, 
'Waste  disposal,  'Decontamination,  'Project  plan- 
ning, Environmental  effects,  Soil  contamination, 
Fly  ash,  Waste  management,  Hazardous  materials, 
Cleanup,  Public  health,  Incineration. 

Liquid  Disposal,  Incorporated  (LDI),  near  Utica, 
Michigan,  operated  a  liquid  waste  incinerator  from 
1967  to  1982.  The  facility  incurred  repeated  viola- 
tions of  air  and  water  permits  and  was  ultimately 
forced  to  close  after  the  accidental  death  of  two 
employees.  Deteriorating  conditions  on  the  site 
resulted  in  the  initiation  of  three  immediate  remov- 
al cleanups  under  the  Comprehensive  Environmen- 
tal Response,  Compensation  and  Liability  Act  of 
1980  (CERCLA).  The  latest  action,  conducted  in  a 
six  month  period  in  1983,  was  the  largest  single 
CERCLA-funded  immediate  removal  to  date.  It 
resulted  in  expenditures  of  approximately  $2.2  mil- 
lion from  the  Hazardous  Substance  Response  Trust 
Fund  and  effected  a  total  surface  removal  of  haz- 
ardous materials.  Site  conditions  addressed  by  the 
cleanup  included:  a  waste  oil  lagoon  containing  1.8 
million  gallons  of  PCB  and  solvent-contaminated 
liquids;  a  scrubber  ash  lagoon  containing  250,000 
gallons  of  contaminated  water  and  sludge;  an  as- 
sortment of  1,800  drums  containing  known  and 
unknown  wastes  including  shock-sensitive,  water- 
reactive,  explosive  and  flammable  materials;  bulk 
storage  tanks  containing  flammable  liquid  and  PCB 
contaminated  oils;  contaminated  surface  soils  con- 
taining high  concentrations  of  Cr;  and,  the  pres- 
ence of  2,150  cu  yd  of  scrubber  fly  ash  containing  a 
variety  of  organic  compounds.  The  technical  as- 
pects of  each  removal  task  are  outlined,  and  the 
health  and  environmental  threats  posed  by  the  site 
are  addressed.  Cooperation  between  federal,  state, 
and  local  agencies  is  essential  for  the  successful 
completion  of  a  short-term,  multi-million  dollar, 
immediate  action  cleanup  under  Superfund.  (See 
also  W88-01725)  (Author's  abstract) 
W88-01743 


SITE  SAFETY  AT  THE  MIDDLETOWN  ROAD 
REMOVAL, 


Geo/Resource  Consultants,  Inc.,  Washington,  DC. 
G  M.  Davidson. 

IN:  Seventh  Annual  Madison  Waste  Conference 
Municipal  and  Industrial  Waste,  September  11-12, 
1984.  1984.  p  267-282,  6  fig. 

Descriptors:  'Safety,  'Waste  dumps,  'Landfills, 
•Decontamination,  'Environmental  effects, 
Project  planning,  Solid  waste  disposal,  Waste  man- 
agement. Cleanup,  Waste  disposal,  Heavy  metals, 
Monitoring,  Soil  contamination,  Design  criteria, 
Training. 

The  Middletown  Road  Dump,  near  Annapolis, 
Maryland  was  used  as  a  landfill  since  the  early 
1900's.  When  a  portion  of  the  site  was  contaminat- 
ed with  heavy  metals  and  surface  waters  and  an 
aquifer  outcrop  showed  low  levels  of  metals,  the 
EPA  allocated  $359,000  for  removal  of  the  con- 
taminants. The  cleanup  plan  took  6  months  and 
involved  removing  buried  hazardous  materials 
containers  and  contaminated  soils,  grading  and  sta- 
bilizing the  site  to  mitigate  runoff,  and  installing 
groundwater  monitoring  wells.  The  responsibilities 
of  the  site's  safety  officier  during  the  decontamina- 
tion procedures  are  listed.  Major  risks  to  workers 
were  exposure  to  chemicals,  physical  injury  from 
accidents,  and  heat  stress.  A  contamination  reduc- 
tion area  was  designed  for  decontaminating  work- 
ers, their  clothing  and  equipment.  Decontamina- 
tion of  heavy  equipment  was  time  consuming  due 
to  the  trapping  of  contaminated  soil  in  tire  treads. 
Measures  for  mitigating  heat  stress  among  workers 
during  the  cleanup  and  worker  training  programs 
are  discussed.  (See  also  W88-01725)  (Geiger-PTT) 
W88-01744 


MONITORING  AN  IMPLEMENTED  REMEDI- 
AL ACTION, 

Conestoga-Rovers  and  Associates,  Waterloo  (On- 
tario). 

F.  A.  Rovers,  and  E.  A.  McBean. 
IN:  Seventh  Annual  Madison  Waste  Conference 
Municipal  and  Industrial  Waste,  September  11-12, 
1984.  1984.  p  283-295,  2  fig,  7  tab. 

Descriptors:  'Solid  waste  disposal,  'Waste  dumps, 
'Decontamination,  'Monitoring,  'Mathematical 
models,  Leaching,  Evaluation,  Cleanup,  Ground- 
water pollution,  Path  of  pollutants,  Surface  waters, 
Water  pollution  prevention,  Model  studies,  Waste 
disposal,  Organic  compounds,  Arsenic. 

The  change  in  both  groundwater  concentrations 
and  chemical  loadings  of  arsenic  (As),  orthoni- 
troaniline  (ONA),  and  1,1,2-trichloroethane  (TCE) 
to  an  adjacent  river  from  a  waste  dump  are  exam- 
ined by  comparing  pre-and  post-monitoring  condi- 
tions arising  from  implementation  of  remedial 
measures  to  the  site.  The  remedial  work  involved 
placing  a  clay  cap  over  the  landfill,  securing  a  rip- 
rap around  the  toe  of  the  capped  area  to  prevent 
erosion,  grading  of  the  area  to  enhance  runoff  and 
reduce  infiltration,  planting  of  a  weather-resistant 
ground  cover,  and  installing  fencing  to  limit 
access.  Monitoring  data  were  examined  by  mecha- 
nistic mathematical  models  and  by  statistical  char- 
acterization of  data.  Results  showed  that  there  was 
a  continuing  decrease  in  concentration  levels  in  the 
groundwater  for  all  three  chemicals,  with  particu- 
larly notable  decreases  in  As  and  ONA,  arising 
from  implementation  of  the  remedial  actions.  A 
decrease  in  chemical  loadings  to  the  adjacent  river 
were  also  noted,  especially  for  ONA  and  TCE. 
Statistical  interpretation  of  the  monitoring  data,  as 
opposed  to  the  use  of  mechanistic  mathematical 
models  was  the  most  effective  means  of  character- 
izing the  impact  of  the  remedial  actions  at  the  site. 
(See  also  W88-01725)  (Geiger-PTT) 
W88-01745 


SOIL-AN  UNCERTAIN  MEDIUM  FOR  WASTE 
DISPOSAL, 

Illinois  State  Geological  Survey  Div.,  Champaign. 
For  primary  bibliographic  entry  see  Field  5B. 
W88-01746 


HAZARDOUS   WASTE   DISPOSAL   IN   CRYS- 
TALLINE ROCK, 
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Minnesota  Waste  Management  Board,  Crystal. 
M.  P.  Katsoulis. 

IN:  Seventh  Annual  Madison  Waste  Conference 
Municipal  and  Industrial  Waste,  September  11-12, 
1984.  1984.  p  312-324,  5  fig,  8  ref. 

Descriptors:  'Hazardous  materials,  'Underground 
waste  disposal,  'Illinois,  'Bedrock,  'Waste  man- 
agement, Path  of  pollutants,  Leaching,  Cost  analy- 
sis. Case  studies,  Geohydrology,  Geophysics, 
Rocks,  Permeability  coefficient,  Maintenance. 

Crystalline  bedrock  offers  more  of  a  potential  to 
achieve  permanent  isolation  of  buried  hazardous 
wastes  than  any  other  disposal  technologies  cur- 
rently available.  In  selecting  a  site  for  crystalline 
rock  disposal,  the  following  characteristics  are  im- 
portant: low  rockmass  porosity  and  hydraulic  con- 
ductivity, flow  field  of  gentle  groundwater  gradi- 
ent, geomechanical  stability  of  the  rockmass,  and 
geochemical  stability  of  the  rock  formation  from 
interaction  with  the  various  types  of  stored  wastes. 
The  Waste  Management  Board  was  directed  by 
the  1980  Minnesota  Legislature  to  select  a  site 
within  the  state  for  final  burial  of  hazardous  wastes 
and  to  analyze  alternative  methods  of  disposal 
suitable  for  use  in  Minnesota.  Four  sites  were 
selected,  one  of  which  was  subjected  to  detailed 
field  surveys  that  confirmed  its  promising  nature 
for  waste  disposal.  Cost  analyses  showed  that  the 
cost  of  using  a  deeprock  facility  for  storage  of 
wastes  should  be  fairly  comparable  to  a  near 
ground  surface  storage  system.  Not  only  would  a 
deep  rock  burial  system  meet  the  waste  manage- 
ment industry's  goal  of  storage  and  reuse,  but  it 
would  also  offer  the  benefit  of  covertability  to  a 
secure,  low-maintenance  facility  for  isolation  of  the 
residual  wastes  from  the  biosphere.  (See  also  W88- 
01725)  (Geiger-PTT) 
W88-01747 


AVOIDING  FAILURE  OF  LEACHATE  COL- 
LECTION SYSTEMS  AT  HAZARDOUS  WASTE 
LANDFILLS, 

Little  (Arthur  D.),  Inc.,  Cambridge,  MA.  Hazard- 
ous Waste  Management  Unit. 
J.  M.  Bass. 

IN:  Seventh  Annual  Madison  Waste  Conference 
Municipal  and  Industrial  Waste,  September  11-12, 
1984.  1984.  p  335-351,  1  fig,  5  tab,  11  ref.  EPA 
Contract  No.  68-03-1822. 

Descriptors:  'Leachates,  'Landfills,  'Hazardous 
materials,  'Drainage  systems,  'Land  disposal, 
Waste  management,  Path  of  pollutants,  Waste  dis- 
posal, Leaching,  Design  criteria,  Maintenance, 
Monitoring,  Corrosion  control,  Liquid  wastes, 
Chemical  precipitation,  Decontamination. 

Failure  of  leachate  collection  systems  is  expected 
to  be  a  problem  in  the  operation  of  hazardous 
waste  disposal  facilities,  just  as  failure  of  drainage 
systems  has  been  a  problem  at  agricultural  sites. 
The  principal  failure  mechanisms  include  sedimen- 
tation, precipitation  of  biological,  chemical  and 
biochemical  materials,  and  mechanisms  which  do 
not  involve  clogging,  including  pipe  deterioration 
due  to  chemical  attack  or  corrosion,  differential 
settling,  and  exceeding  design  capacity.  Operating 
experience  with  leachate  collection  systems  indi- 
cates that  all  of  the  principal  failure  mechanisms 
have  occurred  in  the  field,  although  experience 
with  chemical  and  biochemical  precipitation  is  lim- 
ited. In  a  survey  of  twenty  waste  disposal  facilities 
which  had  leachate  collection  system  problems, 
twelve  experienced  problems  attributable  to  errors 
in  design,  construction  or  operation.  The  remain- 
ing eight  experienced  problems  that  could  likely 
have  been  avoided  through  system  maintenance. 
Designing  to  avoid  failure  includes  careful  pipe 
location,  redundancy,  allowing  for  maintenance  re- 
quirements and  addressing  specific  failure  mecha- 
nisms. Construction  must  involve  adequate  quality 
assurance  and  may  require  special  construction 
techniques.  Operation  to  avoid  failure  includes  reg- 
ular inspection  and  system  maintenance  to  find  and 
address  problems  before  they  become  too  serious. 
(See  also  W88-01725)  (Author's  abstract) 
W88-01749 


SANITARY  LANDFILL  LINERS  -  AN  OVER- 
VIEW OF  REGULATORY  REQUIREMENTS 
AND  ENGINEERING  PRACTICES, 

Land  and  Lakes  Co.,  Park  Ridge,  IL. 

J.  T.  Ambrose 

IN:  Seventh  Annual  Madison  Waste  Conference 

Municipal  and  Industrial  Waste,  September  11-12, 

1984.  1984.  p  363-372,  3  fig,  2  tab,  2  ref. 

Descriptors:  'Sanitary  landfills,  'Design  criteria, 
'Linings,  'Leachates,  'Clays,  Permeability,  Land- 
fills, Waste  management,  Waste  disposal,  Land  dis- 
posal, Regulations,  Path  of  pollutants,  Leaching, 
Groundwater  pollution. 

In  1975,  a  survey  was  made  of  the  types  of  liners 
used  at  61  municipal  sanitary  landfill  sites  through- 
out the  United  States.  Of  these  sites,  34  used  com- 
pacted clay  liners,  26  employed  polyvinyl  chloride 
liners,  8  used  asphaltic-type  liner  and  3  utilized 
other  types  of  man-made  liners.  The  regulatory 
requirements  for  clay  liners  in  sanitary  landfills  and 
how  these  compare  with  standard  engineering 
practices  are  discussed.  Public  concern  over 
groundwater  contamination  by  landfill  leachate  has 
prompted  state  legislators  and  environmental  agen- 
cies to  establish  regulations  or  guidelines  govern- 
ing liner  design  and  construction.  A  survey  of  state 
agencies  showed  that  18  states  had  no  established 
requirements  for  clay  liners  at  landfills,  12  states 
have  adopted  guidelines  and  20  states  have  adopt- 
ed regulations  governing  the  use  of  clay  liners.  Of 
the  32  states  that  have  specific  requirements,  23 
had  design  criteria  while  9  had  non-degradation 
standards.  Twenty-two  of  the  23  states  that  em- 
ployed design  standards  used  liner  thickness  and 
permeability  as  their  sole  criterion  of  effectiveness. 
Only  one  state,  California,  specified  additional  re- 
quirements regarding  the  composition  of  the  clay 
liner.  The  mineralogy  of  clay  liners  as  well  as 
other  site  specific  physical  factors  should  be  exam- 
ined before  liner  thickness  and  permeability  are 
assigned.  Site  specific  factors  that  are  recommend- 
ed for  use  in  determining  design  permeability  and 
thickness  of  clay  liners  are  detailed.  (See  also  W88- 
01725)  (Author's  abstract) 
W88-01750 


DIFFUSIONAL  TRANSPORT  OF  HAZARD- 
OUS WASTE  LEACHATE  ACROSS  CLAY  BAR- 
RIERS, 

Michigan  Univ.,  Ann  Arbor.  Dept.  of  Civil  Engi- 
neering. 

For  primary  bibliographic  entry  see  Field  5B. 
W88-01751 


DEVELOPMENT  AND  APPLICATION  OF 
BATCH  ADSORPTION  PROCEDURES  FOR 
DESIGNING  EARTHEN   LANDFILL  LINERS, 

Illinois  State  Geological  Survey  Div.,  Champaign. 
For  primary  bibliographic  entry  see  Field  5B. 
W88-01752 


EVALUATION  OF  THE  PERFORMANCE  OF 
FOUR  CLAY-LINED  LANDFILLS  IN  WISCON- 
SIN, 

Wisconsin  Dept.  of  Natural  Resources,  Madison. 

Bureau  of  Solid  Waste  Management. 

M.  E.  Gordon,  P.  M.  Huebner,  and  P.  Kmet. 

IN:  Seventh  Annual  Madison  Waste  Conference 

Municipal  and  Industrial  Waste,  September  11-12, 

1984.  1984.  p  399-460,  21  fig,  15  tab,  18  ref,  append. 

Descriptors:  'Linings,  'Clays,  'Leachates,  'Land- 
fills, 'Wisconsin,  'Path  of  pollutants,  Case  studies, 
Monitoring,  Design  criteria,  Waste  disposal,  Waste 
management,  Groundwater  pollution,  Water  pollu- 
tion prevention. 

The  use  of  clay  liners  as  a  means  of  leachate 
containment  at  landfills  has  recently  received  con- 
siderable attention  in  the  literature.  Several  authors 
have  indicated  potential  concerns  with  the  ability 
of  a  clay  liner  to  provide  an  acceptable  level  of 
groundwater  portection.  While  some  of  these  con- 
cerns appear  valid,  only  limited  data  has  been 
presented  on  the  performance  of  existing  clay-lined 
landfills.  This  paper  is  intended  to  help  fill  this 
information  gap  by  providing  a  detailed  perform- 
ance evaluation  of  four  of  the  many  operational 


clay-lined  landfills  in  Wisconsin.  The  sites  selected 
for  detailed  evaluation  are  four  of  the  better  docu- 
mented and  monitored  clay-lined  landfills  in  Wis- 
consin and  together,  represent  over  20  years  of 
operational  experience.  Included  is  a  summary  of 
each  site's  geologic  setting,  major  design  features, 
construction  and  operational  experience  and  an 
evaluation  of  overall  site  performance.  Using  this 
information,  supplemented  with  data  and  observa- 
tions from  several  of  the  other  sites  of  similar 
design,  it  is  concluded  clay  liners  can  provide  an 
adequate  means  of  leachate  containment  at  landfills 
disposing  of  municipal  and  many  industrial  wastes. 
(See  also  W88-01725)  (Author's  abstract) 
W88-01753 


CAPABILITY  MAPPING  FOR  SANITARY 
LANDFILL  USING  COMPUTER  GRAPHICS, 

Wisconsin  Univ. -Green  Bay. 

B.  D.  J.  Johnston,  and  R.  D.  Stieglitz. 

IN:  Seventh  Annual  Madison  Waste  Conference 

Municipal  and  Industrial  Waste,  September  11-12, 

1984.  1984.  p  461-471,  1  fig,  26  ref. 

Descriptors:  'Sanitary  landfills,  'Computer 
models,  'Mapping,  'Land  use,  'Site  selection,  Hy- 
drologic  data  collections,  Geohydrology,  Comput- 
er programs,  Case  studies,  Graphical  methods, 
Graphical  analysis,  Waste  management,  Project 
planning. 

The  methodology  of  using  capabiltiy  analysis  com- 
bined with  computer  graphics  for  a  landfill  siting 
study  performed  in  Oconto  County,  Wisconsin  is 
described.  The  use  of  two  computer  graphics  pack- 
ages (IMGRID,  developed  by  the  Tennessee 
Valley  Authority,  and  SYMAP,  developed  by  the 
Harvard  Laboratory  of  Computer  graphics  and 
Spatial  Analysis)  lends  speed  and  flexibiity  to  the 
method.  Capability  analysis  was  performed  using 
IMGRID  (Information  Management  on  a  Grid 
Cell  System).  Data  collected  on  the  study  area's 
physical  environment  were  converted  to  a  form 
understandable  to  IMGRID.  The  computer  graph- 
ics package,  SYMAP  was  utilized  for  contouring 
point  data.  Base  maps  were  selected  according  to 
their  availability  and  applicability  to  the  landfill 
siting  process.  The  well  log  data  was  put  into  map 
form  by  a  contouring  routine  performed  by  the 
SYMAP  computer  graphics  package.  Once  all  the 
data  was  in  continuous  or  map  form,  it  was  con- 
verted to  a  form  understandable  to  IMGRID. 
After  the  data  was  entered  into  IMGRID,  the  data 
elements  were  evaluated  for  sanitary  landfills.  The 
evaluation  was  performed  with  the  aid  of  a  deci- 
sion matrix.  Data  elements  in  the  decision  matrix 
were  weighted  according  to  their  capability  of 
supporting,  withstanding,  or  tolerating  a  sanitrary 
landfill.  In  this  manner,  many  scenarios  can  be 
easily  examined  taking  into  account  difference  of 
opinions,  and  specific  project  needs  or  constraints. 
(See  also  W88-01725)  (Geiger-PTT) 
W88-01754 


DEMONSTRATION  OF  LANDFILL  GAS  EN- 
HANCEMENT TECHNIQUES  IN  LANDFILL 
SIMULATORS, 

SCS  Engineers,  Inc.,  Covington,  KY. 

G.  Vogt,  J.  Walsh,  W.  Held,  R.  Kinman,  and  J. 

Rickabaugh. 

IN:  Seventh  Annual  Madison  Waste  Conference 

Municipal  and  Industrial  Waste,  September  11-12, 

1984.  1984.  p  472-494,  14  fig,  10  tab. 

Descriptors:  'Sanitary  landfills,  'Simulation  analy- 
sis, 'Leachates,  'Sludge  utilzation,  'Nutrients,  Re- 
cycling, Municipal  wastes,  Monitoring,  Moisture 
content,  Waste  recovery. 

Various  techniques  to  enhance  gas  production 
from  sanitary  landfills  were  applied  to  16  landfill 
simulators.  These  techniques  included  accelerated 
moisture  infiltration;  elevated  moisture  content; 
leachate  recycle;  addition  of  buffers,  nutrients,  and 
sludges;  and  elevated  refuse  temperatures.  Each 
test  cell  contained  approximately  380  kg  of  munici- 
pal solid  waste.  All  simulators  were  constructed  in 
February  1980.  Numerous  chemical  and  physical 
parameters  have  been  measured  to  determine 
leachate  and  gas  quantity  and  quality.  Operations 
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and  monitoring  have  now  progressed  into  the  fifth 
year,  and  four  years  of  data  are  available  for  pres- 
entation. Results  through  completion  of  the  third 
monitoring  year  have  been  presented  in  prior 
papers.  This  paper  presents  results  available 
through  four  years,  as  of  the  end  of  January,  1984. 
Leachate  and  gas  analytical  results  indicate  that 
enhancement  has  been  best  achieved  by  the  follow- 
ing variables:  sludge  addition,  leachate  recycle, 
accelerated  moisture  infiltration,  and  elevated 
moisture  content.  Additions  of  buffers  and  nutri- 
ents have  had  some  small  beneficial  impacts.  (See 
also  W88-01725)  (Author's  abstract) 
W88-01755 


RECENT  DEVELOPMENTS  IN  METHANE  RE- 
COVERY FROM  MUNICIPAL  LANDFILLS, 

Bernard  M.   Baruch  Coll.,  New  York.  Dept.  of 

Public  Administration. 

E.  B.  Berenyi,  and  R.  N.  Gould. 

IN:  Seventh  Annual  Madison  Waste  Conference 

Municipal  and  Industrial  Waste,  September  11-12, 

1984.  1984.  p  495-505,  10  tab,  8  ref. 

Descriptors:  'Landfills,  'Municipal  wastes,  'Meth- 
ane, 'Waste  recovery,  'Recycling,  Waste  disposal, 
Waste  management,  Solid  waste  disposal,  Cost 
analysis,  Fuel,  Surveys. 

The  extent  of  methane  recovery  from  municipal 
landfills  in  the  United  States,  the  types  of  processes 
being  used,  problems  being  encountered  and  costs 
of  this  technology  are  examined.  A  telephone 
survey  was  made  of  all  operating  methane  recov- 
ery facilities  in  the  United  States  as  well  as  those  in 
conceptual  or  advanced  planning  stages  of  devel- 
opment. Results  of  the  survey  confirmed  the 
growth  of  this  technology  application.  While  pro- 
duction of  medium  to  high  Btu  gas  yields  was 
practiced  at  the  greatest  percentage  of  existing 
facilities  surveyed,  the  trend  among  planned  facili- 
ties is  toward  production  of  a  low  Btu  gas  yield. 
Capital  costs  are  decreased  when  a  low  Btu  gas  is 
produced  and  there  is  no  substantial  decrease  in 
potential  users  for  the  fuel.  Existing  plants  have  a 
somewhat  larger  output  of  gas  in  relation  to  capac- 
ity. Over  one-half  the  facilities  surveyed  use  or  will 
use  the  gas  produced  to  generate  electricity  on- 
site.  Nearly  all  the  methane  recovery  facilities  sam- 
pled have  secured  a  contract  for  the  sale  of  their 
electricity  or  gas  product  or  anticipate  the  signing 
of  such  a  contract.  Private  sector  ownership  domi- 
nates over  public  ownership  of  methane  gas  facil- 
ties;  this  is  made  possible  by  the  low  capital  costs 
of  constructing  methane  gas  facilities.  About  half 
of  the  facilities  are  situated  on  active  landfills  and 
the  other  half  on  inactive  landfill  sites.  Slightly 
under  two-thirds  of  the  75  facilities  surveyed  are 
located  on  landfills  owned  and  operated  by  the 
public  sector.  There  appears  to  be  a  greater  will- 
ingness of  public  sector  landfills  to  accept  methane 
recovery  facilities.  (See  also  W88-01725)  (Geiger- 
PTT) 
W88-01756 


BALING:  A  CASE  STUDY, 

Antigo  City  Engineer,  WI. 

R.  B.  Brobst. 

IN:  Seventh  Annual  Madison  Waste  Conference 

Municipal  and  Industrial  Waste,  September  11-12, 

1984.  1984.  p  506-513,  4  fig,  2  tab. 

Descriptors:  'Landfills,  'Compaction,  'Dewater- 
ing,  'Baling,  'Waste  management,  Solid  waste  dis- 
posal, Compressibility,  Case  studies,  Waste  dispos- 
al, Waste  recovery,  Recycling,  Cost  analysis. 

When  the  city  of  Antigo,  Wisonsin  was  running 
out  of  landfill  space,  it  decided  to  try  baling  its 
solid  wastes  to  increase  the  life  of  the  limited 
landfill  space  it  had  left.  Baling  is  a  method  of 
compressing  the  refuse  with  hydraulic  pressure 
prior  to  placing  it  in  a  sanitary  landfill.  Depnding 
on  the  pressure  used,  the  bale  may  require  some 
form  of  straping  to  retain  its  shape  and  density. 
The  city  decided,  after  reviewing  the  alternative, 
that  baling  required  the  least  time  to  implement. 
By  using  the  Logemann  Baler,  cover  requirements 
were  reduced  by  90%  and  compaction  more  than 
doubled.  The  city  also  utilizes  the  baler  for  recy- 
cling cardboard,  aluminum,  and  plastics.  (See  also 
W88-OI725)  (Geiger-PTT) 


W88-01757 


METHOD  AND  APPARATUS  FOR  DISPOSING 
OF  DRILLING  MUDS  AND  WASTES  GENER- 
ATED DURING  WELL  DRILLING  OPER- 
ATIONS AND  FOR  PLUGGING  AND  ABAN- 
DONING THE  WELL, 
G.  D.  Allard. 

U.S.  Patent  No.  4,429,746;  February  7,  1984.  11  p, 
10  fig.  Official  Gazette  of  the  United  States  Patent 
Office,  Vol  1039,  No  1,  p  119-120,  February  7, 
1984. 

Descriptors:  'Water  pollution  prevention, 
'Groundwater  pollution,  'Patents,  'Drilling  mud, 
'Oilfield  wastes,  'Drilling  equipment,  'Waste  dis- 
posal, 'Disposal  wells,  'Mud,  Well  casings,  Pump 
wells,  Pumping,  Cements,  Well  seepage. 

Well  drilling  muds  and  waste  fluids  from  drilling 
operations  are  disposed  into  the  wells,  which  are 
then  plugged  and  abandoned  without  the  need  for 
renting  a  rig.  When  it  is  undertaken  in  young  soft 
rock  formations,  the  process  involves  a  surface 
casing  containing  a  check  valve,  which  allows 
fluids  to  be  pumped  through  it  from  the  surface 
and  which  also  may  prevent  fluids  from  rising  up 
in  the  well  from  below.  The  surface  casing  is 
coupled  at  about  ground  level  to  a  disposal,  plug- 
ging, and  abandoning  tree  through  which  fluids, 
mud,  and  cement  can  be  introduced.  When  the 
process  is  undertaken  in  areas  where  seepage  back 
into  the  well  is  unlikely,  the  check  valve  or  packer 
need  not  be  used.  (Cremmins-AEPCO) 
W88-01777 


METHOD     FOR     STRENGTHENING     SOFT 
SOIL, 

Chiyoda  Chemical  Engineering  and  Construction 

Co.  (Japan). 

For  primary  bibliographic   entry  see   Field   2G. 

W88-01779 


SYSTEM  AND  METHOD  FOR  DISPOSAL  OF 
NONCONDENSABLE  GASES  FROM  GEO- 
THERMAL  WELLS, 

J.  T.  Kuwada. 

U.S.  Patent  No.  4,632,601;  December  30,  1986.  6  p, 

1  fig.  Official  Gazette  of  the  United  States  Patent 

Office,  Vol   1073,  No  5,  p  2625,  December  30, 

1986. 

Descriptors:  'Patents,  'Geothermal  resources, 
'Hydrogen  sulfide,  'Disposal  wells,  'Wastewater 
disposal,  Wastewater  treatment,  Reservoirs, 
Brines,  Industrial  wastes,  Injection  wells. 

Noncondensable  gases,  including  hydrogen  sulfide 
gas,  derived  from  geothermal  fluids  are  safely  dis- 
posed by  injecting  them  into  a  well  bore  along  a 
path  separate  from  the  one  in  which  wastewater 
(spent  brine)  is  injected  into  the  well.  The  length  of 
the  path  along  which  the  gases  flow  corresponds 
to  a  depth  in  the  well,  which  provides  a  static  head 
pressure  equal  to  the  gas  partial  pressure  required 
to  dissolve  the  gases  into  the  wastewater.  Dissolu- 
tion of  the  gases  prevents  venting  to  the  atmos- 
phere. The  noncondensable  gases  are  returned  to 
the  reservoir  formation  in  the  same  chemical  form 
in  which  they  were  produced;  they  are  not  re- 
quired to  be  subjected  to  sophisticated  chemical 
processing  that  creates  waste  products  requiring 
special  handling  and  disposal;  and  hydrogen  sulfide 
is  not  converted  to  a  form  that  may  decompose  in 
the  reservoir  and  precipitate  solids  that  could  plug 
or  impair  the  permeability  of  the  injection  zone. 
Because  the  noncondensable  gases  are  injected  into 
the  wastewater  through  a  separate  tubing  string  set 
inside  a  well  bore,  wastewater  only  need  be 
pumped  to  the  pressure  required  to  inject  and 
dispose  of  it  in  the  well  bore  itself.  (Cremmins- 
AEPCO) 
W88-01780 


PROCESS  OF  SAFELY  DISPOSING  OF  WASTE 
MATERIALS, 

G  Heide,  and  H.  Wagner. 

U.S.  Patent  No.  4,456,400;  June  26,  1984.  5  p,  4  tab, 

1  ref.  Official  Gazette  of  the  United  States  Patent 


Office,  Vol   1043,  No  4,  p   1565,  June  26,   1984. 

Descriptors:  'Patents,  'Waste  disposal,  'Coal, 
•Water  pollution  control,  Solid  waste  disposal, 
Sand,  Clays,  Slurries,  Titanium,  Industrial  wastes, 
Acids. 

Waste  materials  or  those  dissolved  or  suspended  in 
aqueous  liquids  are  mixed  with  brown  coal  ash 
and,  if  desired,  water,  to  form  a  homogeneous 
mixture  having  the  consistency  of  a  pulp  or  freely 
flowable  slurry.  The  proportions  of  the  ingredients 
of  the  mixture  are  selected  so  that  the  mixture 
hardens  to  a  virtually  water  impermeable  material. 
The  alkaline  substance  consists  of  brown  coal  ash 
which  is  available  in  large  quantities  in  power- 
plants.  The  process  may  be  used  to  bind  various 
waste  materials  so  that  they  will  not  pollute  the 
environment.  In  a  preferred  embodiment  of  the 
process,  waste  acid  from  the  solubilization  of  tita- 
nium-containing ores  for  the  production  of  titani- 
um dioxide  pigments  is  bound  as  a  waste  material. 
To  obtain  a  solid  end  product  that  is  compact  and 
virtually  water-impermeable,  a  homogeneous  mix- 
ture is  formed,  which  contains  the  waste  acid  and 
the  brown  coal  ash  in  a  predetermined  weight 
ratio.  The  mixture  is  stirred  until  a  pulp  is  ob- 
tained. The  mixed  pulp  consisting  of  brown  coal 
ash  and  waste  acid  may  be  further  compacted  by 
mechanical  treatment.  (Cremmins-AEPCO) 
W88-01782 


STORAGE  POND, 

British  Nuclear  Fuels  Ltd.,  Warrington  (England). 
E.  Watson,  and  E.  Hunter. 

U.S.  Patent  No.  4,451,173;  May  29,  1984.  3  p,  1  fig. 
Official  Gazette  of  the  United  States  Patent  Office, 
Vol  1042,  No  5,  p  2046,  May  29,  1984. 

Descriptors:  'Radioactive  waste  disposal,  'Waste 
disposal,  'Patents,  'Ponds,  'Hazardous  materials, 
'Underwater,  'Water  storage,  'Radioactive 
wastes,  Leakage,  Water  pollution  control,  Trench- 
es, Soil  contamination,  Impervious  membranes, 
Polymers,  Concretes. 

A  pond  for  the  storage  of  hazardous  materials, 
such  as  radioactive  wastes,  comprises  a  concrete 
base  having  upper  and  lower  impervious  mem- 
branes, which  extend  uninterrupted  beneath  the 
floor  of  the  pond.  The  edges  of  the  membranes 
lead  into  a  trench  surrounding  the  base  so  that  any 
leakage  through  the  floor  of  the  pond  is  directed 
into  the  trench.  If  a  fault  or  leak  appears  in  the 
upper  membrane,  any  seepage  of  liquid  will  be 
contained  by  the  lower  membrane  and  channelled 
into  the  trench.  The  membranes  can  be  made  of  a 
robust  plastics  material,  for  example  polyethylene. 
The  membrane  may  also  be  sandwiched  between 
layers  of  bituthene  or  similar  bedding  material. 
(Cremmins-AEPCO) 
W88-01783 


DISCHARGE  OF  GASES  FROM  SUBMARINE 
DESALINATION  PLANTS, 

Mannesmann  A.G.,  Duesseldorf  (Germany,  F.R.). 
For  primary  bibliographic  entry  see  Field  3A. 

W88-01789 


PROCESS  AND  APPARATUS  FOR  RECOVER- 
ING USABLE  WATER  AND  OTHER  MATERI- 
ALS FROM  OIL  FIELD  MUD/WASTE  PITS, 

Romec    Environmental    Research    and    Develop- 
ment, Inc.,  College  Station,  TX. 
For   primary   bibliographic   entry   see   Field   5D. 
W88-01795 


LAND  APPLICATION  OF  SLUDGE   IN  SAN 
DIEGO, 

Nolte   (George   S.)   and   Associates,   Sacramento, 

CA. 

R.  W.  Crites,  and  D.  Richard. 

Water     Pollution     Control     Federation     Journal 

JWPFA5,  Vol.  59,  No.  8,  p  774-780,  August  1987. 

2  fig,  10  tab,  10  ref. 

Descriptors:  'Land  disposal,  'Recreation  demand, 
'Land    development,     'California,     'San    Diego, 
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Sludge,  Urbanization,  Municipal  wastes,  Costs, 
Regulations,  Sludge  drying,  Long-term  planning, 
Waste  water  disposal. 

The  city  of  San  Diego  must  move  its  sludge  drying 
operation  from  Fiesta  Island  by  1987,  due  to  the 
planned  development  of  the  island  as  a  water- 
oriented  recreation  facility.  A  master  plan  has  been 
prepared  for  sludge  management  over  the  next  25 
years.  Considerable  interest  has  been  expressed  in 
the  beneficial  use  of  sludge  for  agriculture,  land 
reclamation,  and  distribution  of  compost.  The  rec- 
ommendation is  that  the  sludge  reuse  program 
have  multiple  options  that  include  distribution  of 
compost  as  well  as  agricultural  land  application, 
land  reclamation,  and  reuse  in  sod  farming.  The 
article  contains  a  detailed  description  of  the  cur- 
rent sludge  treatment  facilities  of  the  San  Diego 
Metropolitan  Sewer  System.  It  discusses  the  specif- 
ic characteristics  of  the  sludge  currently  being 
produced,  the  regulatory  restraints  on  land  appli- 
cation that  are  pertinent  in  California,  site  selection 
for  new  uses  of  the  sludge  and  the  relative  costs  of 
the  new  plan.  (Airone-PTT) 
W88-01826 


USE  OF  A  VACUUM  FILTRATION  TECH- 
NIQUE TO  STUDY  LEACHING  OF  INDIGE- 
NOUS VIRUSES  FROM  RAW  WASTEWATER 
SLUDGE, 

Health  Effects  Research  Lab.,  Cincinnati,  OH. 
For  primary  bibliographic  entry  see  Field  5B. 
W88-01841 


PASSAGE        OF        WASTE        DISCHARGES 
THROUGH  BLOCKS  WITH  VERTICAL  UNITS, 

For  primary  bibliographic  entry  see  Field  5B. 
W88-01901 


REDUCTION  OF  MICROBIAL  INDICATORS 
AND  VIHUSES  IN  A  CYPRESS  STRAND, 

Florida  Univ.,  Gainesville.  Dept.  of  Environmental 

Engineering  Sciences. 

For  primary  bibliographic  entry  see  Field  5B. 

W88-01947 


STUDIES  ON  THE  ECOLOGICAL  EFFECTS 
OF  VARYING  THE  SIZE  OF  FISH  PONDS 
LOADED  WITH  MANURES  AND  FEEDS, 

Asian-Pacific  Regional  Research  Center  for  Inte- 
grated Fish  Farming,  Wuxi  (China). 
For  primary  bibliographic  entry  see  Field  81. 
W88-O2039 


CULTURE  OF  MULLET  SPECIES  IN  PONDS 
RECErVING  IRON  CRUSH  EFFLUENTS  AT 
EL-BAHARIA  OASIS,  EGYPT, 

General  Authority  for  Fish  Resources  Develop- 
ment, Cairo  (Egypt). 

For  primary  bibliographic  entry  see  Field  81. 
W88-02041 


FEEDING  PROCESSED  HATCHERY  WASTES 
TO  POULTRY, 

Kuwait  Inst,  for  Scientific  Research,  Safat.  Agro- 
Production  Dept. 
M.  A.  Ilian,  and  A.  J.  Salman. 
Agricultural  Wastes  AGWADL,  Vol.  15,  No.  3,  p 
179-186,  1986.  6  tab,  9  ref. 

Descriptors:  *Farm  wastes,  *Manure,  *Feeds, 
*Waste  disposal,  'Poultry,  'Dehydration,  Chemi- 
cal analysis,  Proteins,  Calcium,  Amino  acids,  Min- 
erals, Nutrients,  Growth,  Eggs. 

Waste  from  a  local  hatchery  was  processed  by 
cooking  it  with  water  at  a  ratio  of  2  waste  to  1 
water,  and  then  dehydrating  the  product  ('proc- 
essed hatchery  waste,'  PHW).  PHW  was  subjected 
to  proximate,  mineral,  and  amino  acid  analyses;  it 
was  found  to  contain  22.8%  crude  protein,  21.48% 
true  protein,  22.64%  Ca,  and  2706  kcal/kg  metabo- 
lizable  energy.  The  product  was  incorporated  at 
2.5%  and  5.0%  levels  in  broiler  rations  and  at  4%, 
8%,  and  12%  in  laying  hen  diets  as  a  substitute  for 
soyabean  meal,  meat  meal,  and  ground  limestone. 
In  the  broiler  trials,  body  weight  gains,  feed  con- 


sumption, and  feed  efficiency  were  comparable  for 
birds  on  all  diets.  The  optimal  inclusion  level  of 
PHW  in  broiler  rations  is  around  2.5%.  In  the 
laying  hens  trial,  body  weights,  egg  production 
rates,  feed  consumption  and  efficiency,  and  egg 
size  were  not  adversely  affected  by  including 
PHW  in  diets.  (Author's  abstract) 
W88-02066 


EFFECT  OF  RATE  AND  TIME  OF  APPLICA- 
TION OF  NFTROGEN  IN  COW  SLURRY  ON 
GRASS  CUT  FOR  SILAGE, 

Agricultural  and  Food  Research  Council  (Eng- 
land). Bristol  Lab. 

R.  J.  Unwin,  B.  F.  Pain,  and  W.  N.  Whinham. 
Agricultural  Wastes  AGWADL,  Vol.  15,  No.  4,  p 
253-268,  1986.  9  tab,  9  ref. 

Descriptors:  'Fertilizers,  'Nitrogen,  'Cattle, 
'Slurries,  'Grasses,  'Silage,  'Manure,  Soil  amend- 
ments, Agricultural  chemicals,  Feeds,  Pastures, 
Growth,  Farms,  Ammonium,  Nitrates,  Farm 
wastes. 

The  availability  of  the  nitrogen  in  cow  slurry  for 
grass  growth  has  been  investigated  by  a  number  of 
workers,  and  values  from  14%  to  84%  have  been 
reported  for  the  season  after  application.  Results 
are  presented  for  seven  field  experiments  undertak- 
en in  southern  England  on  four  different  farms  in 
the  harvest  years  1977-1979.  Spring  and  summer 
slurry  applications  were  25-30%  as  effective  as 
ammonium  nitrate  in  promoting  dry  matter  yield 
of  ryegrass  swards;  winter  applications  were  some- 
what less  at  around  15%.  When  combined  with 
applications  of  ammonium  nitrate,  the  average  re- 
sponse was  similar,  but  there  were  appreciable 
differences  in  responses  between  sites.  The  appar- 
ent recovery  of  slurry  nitrogen  in  herbage  was 
13%  averaged  over  all  treatments.  (Author's  ab- 
stract) 
W88-02069 


ONE  SOLUTION  TO  THE  PROBLEM  OF 
HANDLING  AND  TREATING  SLURRY  FROM 
A  PIG  FATTENING  HOUSE, 

National  Inst,  of  Agricultural  Engineering,  Silsoe 

(England).  Farm  Buildings  Div. 

For   primary   bibliographic   entry   see   Field   5D. 

W88-02070 


LABORATORY  METHODS  FOR  ESTIMATING 
AVAILABLE  NITROGEN  IN  MANURES  AND 
SLUDGES, 

North  Carolina  State  Univ.  at  Raleigh.  Dept.  of 

Biological  and  Agricultural  Engineering. 

G.  M.  Chescheir,  P.  W.  Westerman,  and  L.  M. 

Safley. 

Agricultural  Wastes  AGWADL,  Vol.  18,  No.  3,  p 

175-195,  1986.  2  fig,  8  tab,  27  ref. 

Descriptors:  'Laboratory  analysis,  'Nitrogen, 
'Manure,  'Analytical  methods,  'Sludges,  'Incuba- 
tion, 'Fertilizers,  Estimating,  Soil  amendment, 
Farm  wastes.  Nitrates,  Cattle,  Hogs,  Accumula- 
tion, Poultry,  Wastewater,  Soil  types,  Chemical 
analysis,  Kinetics,  Ammonia,  Wastewater,  Munici- 
pal wastewater,  Denitrification,  Nitrogen  removal, 
Nitrogen  cycle,   Land  disposal,   Sludge  disposal. 

A  soil  incubation  experiment  was  conducted  to 
determine  nitrate  N  accumulation  rates  and  avail- 
able N  (AAN)  values  for  stored  liquid  manures 
from  dairy  cattle  and  swine,  poultry  manures,  and 
a  municipal  sewage  sludge  applied  to  Norfolk  and 
Cecil  soils.  Potentially  available  N  (PAN)  was  also 
estimated  by  chemical  tests.  The  resulting  PAN 
values  were  compared  to  the  AAN  values  from  the 
soil  incubation  study.  The  rates  in  which  N03-N 
accumulated  in  soils  treated  with  waste  were  de- 
scribed using  first-order  kinetics.  The  rate  con- 
stants were  highest  for  soils  treated  with  poultry 
manure  which  contained  high  initial  concentra- 
tions of  ammonia  N  and  rapidly  mineralizable  or- 
ganic N.  The  lowest  rate  constants  were  for  soils 
treated  with  municipal  sludge  which  contained 
low  concentrations  of  NH3-N.  Incubation  tests 
showed  significant  reductions  in  inorganic  N  in  the 
first  two  weeks,  suggesting  immobilization  and/or 
denitrification  or  NH3-N  volatilization.  After  26 


weeks'  incubation,  AAN  varied  with  waste  type 
and  soil  type,  being  from  40%  to  67%  of  total 
Kjeldahl  N  applied  to  a  Norfolk  sandy  soil  and 
from  17%  to  38%  for  a  Cecil  sandy  loam.  (Au- 
thor's abstract) 
W88-02072 


REVIEW   OF  FULL-SCALE   ANAEROBIC   DI- 
GESTION IN  CHINA, 

Polytechnic  of  Wales,  Pontypridd.  Dept.  of  Me- 
chanical and  Production  Engineering. 
For   primary   bibliographic   entry   see   Field   5D. 

W88-02073 


IRRIGATION  OF  PRIMARY  TREATED  AND 
ANAEROBICALLY  TREATED  MEAT-PROC- 
ESSING WASTES  ONTO  PASTURE:  LYSIME- 
TER  TRIALS, 

Meat   Industiy   Research   Inst,   of  New  Zealand, 

Hamilton. 

J.  M.  Russell. 

Agricultural  Wastes  AGWADL,  Vol.  18,  No.  4,  p 

257-268,  1986.  5  tab,  18  ref. 

Descriptors:  'Irrigation,  'Meat  processing  indus- 
try, 'Industrial  wastes,  'Anaerobic  digestion,  'Pri- 
mary wastewater  treatment,  'Lysimeters,  'Land 
disposal,  Wastes,  Biodegradation,  Biological 
wastewater  treatment,  Digestion,  Wastewater 
treatment,  Moisture  meters,  Soil  types,  Pastures, 
Nitrates,  Nitrogen,  Effluents,  Crop  yield. 

Primary  treated  and  anaerobically  treated  meat- 
processing  wastes  were  irrigated  onto  pot  lysi- 
meters containing  Horotiu  sandy  loam  (Entic  Dys- 
trandept)  and  a  ryegrass/clover  sward.  Four  efflu- 
ent application  rates  were  used:  0,  500,  1,000,  and 
2,000  kg  N/ha/yr.  For  primary  and  anaerobically 
treated  effluent,  pasture  production  was  maximal  at 
2,000  kg  and  1,000  kg  N/ha/yr,  respectively. 
Herbage  from  lysimeters  receiving  anaerobically 
treated  effluent  contained  much  higher  concentra- 
tions of  nitrate-nitrogen  than  that  from  lysimeters 
receiving  primary  treated  effluent.  Health  prob- 
lems may  result  when  ruminants  feed  on  high- 
nitrate  materials.  Based  on  'safe'  nitrate  levels  in 
the  herbage,  the  upper  loading  limit  would  be 
about  500  kg  N/ha/yr  for  anaerobically  treated 
effluent,  and  about  1,000  kg  N/ha/yr  for  primary 
treated  effluent.  (Author's  abstract) 
W88-02074 


EFFECT  OF  FERTILIZER,  CHICKEN 
MANURE  AND  DAIRY  MANURE  ON  TIMO- 
THY YIELD,  TISSUE  COMPOSITION  AND 
SOIL  FERTILITY, 

Macdonald  Coll.,  Ste.  Anne  de  Bellevue  (Quebec). 

Dept.  of  Renewable  Resources. 

P.  R.  Warman. 

Agricultural  Wastes  AGWADL,  Vol.  18,  No.  4,  p 

289-298,  1986.  4  tab,  18  ref. 

Descriptors:  'Fertilizers,  'Poultry,  'Manure, 
•Cattle,  'Crop  yield,  'Timothy,  'Tissue  analysis, 
'Fertility,  Grasses,  Quebec,  Clays,  Soil  types,  Nu- 
trients, Accumulation,  Carbon,  Nitrates,  Potassi- 
um, Copper,  Heavy  metals,  Soil  amendment. 

The  effect  of  dairy  manure,  chicken  manure,  and 
fertilizer  was  assessed  on  timothy  yield,  tissue  com- 
position, and  soil  fertility  from  1980  to  1982  using 
field  plots  in  clay  soil  in  Quebec.  Plots  treated  with 
chicken  manure  at  33.6  wet  t/ha  (CM2)  outyielded 
all  other  treatments  and  produced  the  highest 
uptake  of  all  the  essential  nutrients  analyzed. 
Treatments  influenced  the  organic  C,  nitrate-N, 
Bray  P2,  NH40Ac-extractable  K,  and  DTPA  Cu 
content  of  the  soil  with  the  CM2  treatment  pro- 
ducing the  highest  extractable  K  and  Cu  content. 
Treatments  of  chicken  manure  at  16.8  wet  t/ha 
(CM)  and  dairy  manure  increased  organic  C  com- 
pared to  fertilizer  and  control  treatments.  Based  on 
the  plant  and  soil  results,  the  use  of  CM2  or  dairy 
manure  (89.6  wet  t/ha)  rates  of  application  of 
manure  are  recommended  for  timothy  production. 
(Author's  abstract) 
W88-02075 
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INFLUENCE  OF  DOMESTIC  SEWAGE  ON 
GROWTH  AND  NITROGEN  FIXATION  OF 
AZOLLA  PINNATA  R.  BR., 

Burdwan  Univ.  (India).  Dept.  of  Botany. 

M.  Chakrabortty,  and  D.  Kushari. 

Aquatic  Botany  AQBODS,  Vol.  24,  No.  1,  p  61-68, 

March  1986.  1  fig,  3  tab,  27  ref. 

Descriptors:  'Wastewater  disposal,  'Wastewater, 
•Plant  growth,  *Azolla,  'Ferns,  'Nitrogen  fixa- 
tion, 'Orthophosphates,  'Seasonal  variation,  Ana- 
baena,  Cyanophyta,  Phosphorus,  Biomass,  Algae, 
Culturing  techniques,  Carbon,  Nitrogen,  Tissue 
analysis. 

The  use  of  sewage  effluent  was  assessed  as  a  cheap 
medium  in  which  to  culture  Azolla  pinnata  for 
optimization  of  growth  and  nitrogen  fixation.  Bio- 
mass production  of  Azolla  cultured  in  sewage  ef- 
fluents under  full  sunlight  correlated  closely  with 
the  changes  of  orthophosphate  phosphorus  in  the 
medium.  It  was  highest  (13.18  g/m)  in  August  as 
opposed  to  6.34  g/m  in  January,  though  the  envi- 
ronmental influence  was  remarkable.  Phosphorus 
contents  in  different  media,  particularly  in  one 
receiving  a  higher  quantity  of  sewage  effluents, 
gradually  increased  to  20.30  micrograms/1  in  Janu- 
ary, reaching  a  maximum  in  May  (37.60  micro- 
grams/1), followed  by  a  gradual  decline  with  a 
further  rise  in  August  (32.70  micrograms/1).  The 
seasonal  variation  in  phosphorus  content  of  the 
medium  was  closely  associated  with  the  carbon, 
phosphorus,  and  nitrogen  contents  of  plant  tissue, 
as  well  as  the  heterocyst  frequency  of  the  algal 
symbiont,  Anabaena  azollae.  The  respective  in- 
creases in  nitrogen,  carbon,  and  phosphorus  con- 
tents of  plant  tissue  in  micrograms/1  during  August 
were  39.80,  280.00,  and  2.20,  compared  with  values 
of  28.20,  245.00,  and  1.50  during  January,  while  the 
heterocyst  frequencies  were  15.96  and  10.92,  re- 
spectively. (Author's  abstract) 
W88-02078 


USE  OF  SHEEP  MANURE  AS  NUTRIENT 
WITH  FISH  FEED  IN  POND  FISH  POLYCUL- 
TURE  IN  TRANSKEI, 

Transkei  Univ.,  Umtata  (South  Africa).  Dept.  of 

Zoology. 

For  primary  bibliographic  entry  see  Field  81. 

W88-02094 


GROWTH  OF  THE  CHINESE  GRASS  CARP 
CTENOPHARYNGODON  IDELLA  FED  ON 
CABBAGE  WASTES  AND  KIKUYU  GRASS, 

Transkei  Univ.,  Umtata  (South  Africa).  Dept.  of 

Zoology. 

For  primary  bibliographic  entry  see  Field  81. 

W88-02095 


UTILISATION  OF  CHICKEN  OFFAL  IN  THE 
PRODUCTION  OF  THE  AFRICAN  SHARP- 
TOOTH  CATFISH  CLARIAS  GARIEPINUS  IN 
THE  TRANSKEI, 

Transkei  Univ.,  Umtata  (South  Africa).  Dept.  of 

Zoology. 

For  primary  bibliographic  entry  see  Field  81. 

W88-02096 


UTILIZATION     OF     VINASSE     EFFLUENTS 
FROM  AN  ANAEROBIC  REACTOR, 

Cooperative  Regional  dos  Productores  de  Acucar 

de  Alagoas,  Maceio  (Brazil). 

For   primary   bibliographic   entry   see   Field    5D. 

W88-02117 


PROCEDURE  FOR  DETERMINING  POTEN- 
TIAL GAS  QUANTITIES  IN  AN  EXISTING 
SANITARY  LANDFILL, 

Dynatech  Corp.,  Cambridge,  MA. 
M.  J.  Laquidara,  A.  P.  Leuschner,  and  D.  L.  Wise. 
Water  Science  and  Technology  WSTED4,  Vol. 
18,  No.  12,  p  151-162,  1986.  9  fig,  3  tab,  10  ref. 

Descriptors:  'Waste  disposal,  'Analytical  meth- 
ods, 'Sanitary  landfills,  'Gas  yield,  'Data  process- 
ing. Landfills,  Field  tests,  Feasibility  studies,  Data 
interpretation,  Drawdown,  Municipal  wastes, 
Solid  wastes. 


A  procedure  for  determining  potential  gas  quanti- 
ties in  existing  landfills  was  developed  and  a  case 
study  based  on  this  procedure  is  presented.  Over 
the  last  five  years  Dynatech  R/D  Company  was 
involved  in  performing  feasibility  studies  to  deter- 
mine potential  gas  quantities  in  existing  landfills. 
The  data  collected  during  this  period  was  reduced 
and  plotted.  Using  the  reduced  data  base,  a  system- 
atic procedure  for  determining  the  extent  of  de- 
composition and  decay  rate  coefficients  is  present- 
ed. Finally,  the  entire  procedure  for  determining 
gas  potential  in  an  existing  landfill  is  performed  for 
a  case  study.  The  case  study  results  are  verified 
using  field  drawdown  tests.  (Wood-PTT) 
W88-02119 


ANAEROBIC  DIGESTION  OF  MUNICIPAL 
SOLID  WASTES, 

Sao  Paulo  Univ.  (Brazil).  Escola  Politecnica. 
W.  Schmidell,  A.  M.  Craveiro,  C.  S.  Peres,  Y.  S. 
Hirata,  and  R.  F.  Varella. 

Water  Science  and  Technology  WSTED4,  Vol 
18,  No.   12,  p  163-175,   1986.  7  fig,   1  tab,  8  ref. 

Descriptors:  'Wastewater  treatment,  'Anaerobic 
digestion,  'Solid  wastes,  'Waste  disposal,  'Munici- 
pal wastes,  Solid  waste  disposal,  Wastes,  Diges- 
tion, Sludge,  Sao  Paulo,  Brazil,  Hydrogen  ion  con- 
centration, Organic  loading,  Retention  time,  Meth- 
ane, Sanitary  landfills. 

The  present  state  of  municipal  solid  waste  (MSW) 
disposal  in  Brazil  is  discussed  with  emphasis  on  the 
particular  situation  in  the  City  of  Sao  Paulo. 
Future  trends  of  the  anaerobic  digestion  approach 
for  this  residue  are  indicated.  Some  representative 
results  from  studies  of  anaerobic  digestion  of  MSW 
mixed  with  primary  sewage  sludge  are  presented. 
The  studies  were  conducted  using  agitated  reactors 
of  2  or  8  liter  capacity  which  were  continuously 
operated  at  35  C  in  the  pH  range  6.8  to  7.2.  The 
studies  included:  start-up  of  reactors,  MSW  to 
sewage  sludge  ratio,  organic  loading  rate,  and  hy- 
draulic retention  time.  The  results  indicate  interest 
in  achieving  anaerobic  digestion  of  MSW  in  the 
presence  of  sewage  sludge  using  reactors  with  high 
solids  content.  (Wood-PTT) 
W88-02120 


CO-DISPOSAL  OF  MUNICIPAL  REFUSE  AND 
INDUSTRIAL  WASTE  SLUDGE  IN  LAND- 
FILLS, 

Georgia  Inst,  of  Tech.,  Atlanta.  School  of  Civil 

Engineering. 

F.  G.  Pohland,  and  J.  P.  Gould. 

Water  Science  and  Technology  WSTED4,  Vol. 

18,  No.   12,  p  177-192,  1986.  8  fig,  6  tab,  6  ref. 

Descriptors:  'Combined  waste  disposal,  'Waste 
disposal,  'Industrial  wastes,  'Domestic  wastes, 
'Landfills,  Wastes,  Sludge,  Heavy  metals,  Sludge 
disposal,  Metals,  Leachates,  Waste  load,  Waste 
stabilization,  Toxicity. 

The  results  of  a  2-year  pilot-scale  investigation  on 
the  codisposal  of  heavy  metal  sludge  with  munici- 
pal refuse,  under  the  influence  of  leachate  contain- 
ment and  recycle,  are  used  to  illustrate  and  de- 
scribe the  effects  of  various  metal  loadings  on  the 
normal  progress  of  waste  stabilization  and  to  assess 
associated  assimulative  capacity.  Evidence  of 
metal  precipitation  as  sulfides  or  hydroxides  and 
subsequent  removal  by  filtration  and  sorption  in 
the  refuse  mass  was  demonstrated.  Conversely,  the 
mobilization  of  heavy  metals  was  shown  to  be 
enhanced  by  complexation  with  humic-like  sub- 
stances which  also  tended  to  reduce  overall  toxic 
effects.  Whereas,  high  heavy  metal  loadings  exhib- 
ited a  clear  inhibitory  effect,  a  definite  capacity  for 
assimilation  and  acclimation  at  low  to  moderate 
levels  was  established.  (Author's  abstract) 
W88-02121 


COMPOSTING  AND  THE  LIMITING  FACTOR 
PRINCIPLE, 

Cal  Recovery  Systems,  Inc.,  Richmond,  CA. 

C.  G.  Golueke,  and  L.  F.  Diaz. 

Biocycle  BCYCDK,  Vol.  28,  No.  4,  p  22-25,  April 

1987. 


Descriptors:  'Composting,  'Limiting  factors, 
•Waste  disposal,  Microbial  degradation,  Biodegra- 
dation,  Economic  aspects,  Biological  treatment, 
Limiting  nutrients,  Microorganisms,  Growth,  Pop- 
ulations, Oxygen,  Aeration,  Temperature,  Mois- 
ture content,  Carbon,  Nitrogen. 

The  principle  of  the  limiting  factor  is  useful  be- 
cause the  efficiency  and  performance  of  a  biologi- 
cally-based composting  system  are  directly  de- 
pendent on  the  well-being  of  the  microorganisms 
on  which  that  system  relies,  regardless  of  the 
degree  of  technological  advancement.  The  biologi- 
cal factor  in  lowest  supply  that  limits  the  growth 
and  activity  of  the  organisms  under  consideration 
is  the  limiting  factor.  Sound  economics  and  prob- 
lem prevention  depends  on  designing  and  operat- 
ing a  system  such  that  no  operational,  nutritional, 
environmental  or  any  other  factor  is  exhausted  or 
becomes  deficient  and  thereby  the  limiting  one. 
The  five  essential  factors  that  are  key  design  fea- 
tures in  recent  compost  technology  were  dis- 
cussed; they  are  (1)  suitable  microbial  population 
or  populations,  (2)  available  oxygen  for  aeration, 
(3)  proper  temperature,  (4)  sufficient  moisture  con- 
tent, and  (5)  adequate  available  carbon  to  maintain 
the  appropriate  carbon/nitrogen  ratio.  (Wood- 
PTT) 
W88-02122 


TURNAROUND  IN  SUSSEX  COUNTY, 

P.  F.  Cerenzio. 

Biocycle  BCYCDK,  Vol.  28,  No.  4,  p  26-28,  April 

1987.  1  fig. 

Descriptors:  'Sussex  County,  'Sludge  disposal, 
•Composting,  •  Sludge,  *Odors,  'New  Jersey, 
•Waste  disposal,  Sludge  drying,  Wastewater  facili- 
ties, Aeration,  Computers,  Automation,  Process 
control. 

After  startup  in  July  1984  of  the  sludge/septage 
composting  facility  in  Sussex  County,  New  Jersey, 
nuisance  odors  became  evident  although  it  was 
determined  that  the  facility  was  properly  operated 
according  to  previously  developed  methods.  Com- 
posting operations  were  suspended  in  February 
1985  while  extensive  research  on  composting 
methods  and  strategies  was  conducted  resulting  in 
new,  vastly  improved  composting  technology.  The 
renovations  performed  on  the  existing  facility 
which  included  enclosures,  increased  aeration,  im- 
proved aeration  control  systems  and  computerized 
operation  were  described.  Operation  resumed  in 
June  1986  with  excellent  operating  efficiency,  sub- 
stantially reduced  odor  which  rarely  moves  out- 
side the  site  confines,  decreased  processing  time 
(originally  50-100,  now  15  days  prior  to  screening), 
and  improved  product.  The  present  system  config- 
uration is  detailed.  (Wood-PTT) 
W88-02123 


UPTAKE  OF  CADMIUM  AND  ZINC  BY  CORN 
ON  SLUDGE-TREATED  SOILS, 

Cornell  Univ.,  Ithaca,  NY. 
L.  M.  Naylor,  M.  Barmasse,  and  R.  C.  Loehr. 
Biocycle  BCYCDK,  Vol.  28,  No.  4,  p  37-41,  April 
1987.  2  fig,  4  tab,  11  ref. 

Descriptors:  'Path  of  pollutants,  *Waste  disposal, 
•Sludge  utilization,  'Plant  growth,  'Data  acquisi- 
tion, 'Cadmium  uptake,  'Zinc  uptake,  'Corn, 
Heavy  metals,  Sludge,  Field  tests,  On-site  tests, 
Greenhouse  tests,  Crop  yield. 

Plant  growth  and  cadmium  and  zinc  uptake  by 
field  corn  grown  in  a  greenhouse  in  pots  were 
compared  with  corn  grown  in  field  plots  to  estab- 
lish the  consistency  of  the  data.  Statistical  relation- 
ships between  metal  uptake  by  corn  grown  in  the 
two  environments  were  determined,  the  divergen- 
cies of  such  uptake  by  a  crop  which  is  less  sensitive 
than  most  to  soil  metal  were  investigated,  and  the 
growth  of  a  crop  with  a  high  nutrient  uptake  in 
pots  and  the  field  was  assessed.  The  sludge  used 
for  this  study  was  a  heat-dried,  waste-activated 
sludge  produced  in  Milwaukee  and  marketed  com- 
mercially as  a  lawn  fertilizer.  It  was  determined 
that  location  of  the  tests  (field  versus  greenhouse 
pot)  can  affect  the  results.  Therefore,  results  from 
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greenhouse  experiments  are  not  directly  compara- 
Sle  to  those  from  field  studies.  Experimental  differ- 
ences noted  were  :  (1)  confinement  of  roots  to  the 
relatively  small  pot  volume,  and  (2)  lower  fertility 
available  in  pots.  Greatly  accentuated  metal  uptake 
rates  were  not  observed  in  the  this  study  using 
field  corn  which  is  a  known  non-accumulator. 
However,  significant  differences  were  evident  in 
the  corn  fodder  concentrations  of  zinc  and  cadmi- 
um demonstrating  that,  even  for  a  non-accumula- 
tor crop,  the  use  of  results  from  greenhouse  pot 
studies  to  project  field  results  is  inappropriate. 
(Wood-PTT) 
W88-02124 


GREENING  OF  BLUE  MOUNTAIN, 

Pennsylvania  State  Univ.,  University  Park.  Envi- 
ronmental Resources  Research  Inst. 
W.  E.  Sopper,  and  J.  M.  McMahon. 
Biocycle  BCYCDK,  Vol.  28,  No.  4,  p  47-51,  April 
1987.  1  tab. 

Descriptors:  'Sludge  disposal,  'Municipal 
wastewater,  *Vegetation  regrowth,  'Fertilizers, 
•Blue  Mountain,  *  Reforestation,  *Revegetation, 
Industrial  wastes,  Fly  ash,  Sludge,  Pennsylvania, 
Field  tests,  Heavy  metals,  Soil  contamination, 
Seedlings,  Trees,  Grasses,  Legumes. 

The  north  slope  of  Blue  Mountain  in  Pennsylvania 
has  become  a  barren  area  due  to  emissions  of  zinc, 
cadmium,  lead,  and  sulfur  dioxide  from  a  zinc 
smelting  plant,  extensive  logging,  frequent  fires, 
and  erosion.  Natural  revegetation  has  been  ham- 
pered primarily  by  the  high  zinc  concentrations 
found  in  the  surface  mineral  soil  and  in  the  organic 
detritus  present  in  the  area.  Because  it  is  impossible 
for  grass,  legume  and  tree  species  to  germinate 
directly  on  the  soil  highly  contaminated  by  the 
metals  and  lacking  nutrients  and  microorganism 
populations,  a  growing  medium  was  deposited  on 
top  of  the  contaminated  soil.  Locally  available 
sludge  and  fly  ash  were  mixed  in  various  ratios  and 
the  mixtures  were  evaluated  both  in  a  greenhouse 
study  and  in  field  trials.  The  application  rates  and 
the  types  of  seedlings  used  were  detailed.  Prelimi- 
nary results  showed  that  all  hardwood  species 
except  red  maple  had  a  survival  rate  of  over  73% 
in  all  sludge-fly  ash  mixtures  and  that  the  highest 
survival  of  all  tree  species  was  found  on  the  mix- 
ture with  two  parts  by  volume  of  sludge  to  one 
part  fly  ash.  Results  from  the  chemical  analysis  of 
leaves  for  nitrogen,  potassium,  phosphorus,  and 
trace  metals  are  presented.  Foliar  analyses  of  vari- 
ous grasses  and  legume  species  show  that  nutrient 
and  cation  concentrations  were  adequate  and  that 
there  were  no  great  differences  among  the  species 
or  among  the  sludge-fly  ash  mixtures.  Based  on  the 
evaluations  of  the  vegetation  responses  after  the 
first  growing  season,  it  was  concluded  that  sludge- 
fly  ash  mixtures  are  successful  in  facilitating  the 
establishment  of  vegetation  on  Blue  Mountain. 
Monitoring  over  the  next  several  years  will  show  if 
it  is  possible  to  continue  to  use  municipal  sludge  as 
an  organic  fertilizer  on  the  mountain  rather  than 
disposing  of  it  in  a  landfill.  (Wood-PTT) 
W88-02126 


ANALYSIS  OF  EPA  GUIDANCE  ON  COM- 
POSTING SLUDGE:  PART  TV  -  FACILITY 
DESIGN  AND  OPERATION, 

Cook  Coll.,  New  Brunswick,  NJ.  Dept.  of  Envi- 
ronmental Science. 

For  primary  bibliographic  entry  see  Field  5D. 
W88-02127 


SLUDGE  MANAGEMENT  IN  THE  UNITED 
KINGDOM, 

WRC,  Inc./Guarino  Engineers  Ltd.,  Philadelphia, 
PA. 

J.  Davis,  and  D.  Garvey. 

Water  Pollution  Control  Association  of  Pennsylva- 
nia Magazine,  Vol.  20,  No.  3,  p  11-15,  May-June 
1987.  1  fig,  5  tab. 

Descriptors:  'Sludge  management,  'Sludge  dispos- 
al, 'Wastewater  treatment,  'Sludge,  'Waste  dis- 
posal. Sludge  utilization,  Sludge  conditioning, 
Sludge  drying,  Dewatering,  United  Kingdom, 
United  States,  Comparison  studies,  Landfills,  In- 


cineration, Operating  costs,  Costs,  Land  reclama- 
tion. 

Treatment  and  disposal  options  for  sludge  in  the 
United  Kingdom  including  agricultural  use,  sea 
dispersal,  landfill,  and  incineration  are  detailed  and 
compared  with  sludge  disposal  in  the  United 
States.  It  was  found  that  the  major  uses  and  dispos- 
al options  for  sewage  sludge  in  the  two  countries 
are  similar  although  the  regulations  set  forth  by  the 
USA  are  much  more  conservative.  Also,  in  the 
USA,  sludge  management  practices  are  much  more 
in  the  public  forum  which  results  in  fewer  disposal 
sites,  fewer  suitable  land  application  sites,  and  diffi- 
culties in  siting  incinerators  due  to  public  opposi- 
tion. These  factors  affect  the  operating  costs.  In- 
creased environmental  pressures  in  both  countries 
on  sea  disposal,  tighter  constraints  on  landfilling, 
and  increase  in  incineration  of  sludge  and  its  use  in 
agriculture  and  land  reclamation  were  noted.  If  the 
economics  become  favorable,  manufacture  of  soil 
conditioners  and  fuel  products  may  become  more 
widespread.  (Wood-PTT) 
W88-02130 


SORPTION/DESORPTION  OF  VARIOUS  IN- 
ORGANIC AGENTS  ON  OIL  SHALE, 

Virginia  Polytechnic  Inst,  and  State  Univ.,  Blacks- 
burg.  Dept.  of  Civil  Engineering. 
D.  M.  Cowher,  G.  D.  Boardman,  and  A.  N. 
Godrej. 

IN:  Proceedings  of  the  40th  Industrial  Waste  Con- 
ference, Purdue  University,  West  Lafayette,  Indi- 
ana, May  14-15,  1985.  Butterworths,  Boston,  MA. 
1985.  p  203-21 1,  4  fig,  4  tab,  20  ref. 

Descriptors:  'Sorption,  'Desorption,  'Inorganic 
compounds,  'Oil  shale,  'Land  disposal,  'Path  of 
pollutants,  Fate  of  pollutants,  Leaching,  Tempera- 
ture, Arsenic,  Cadmium,  Fluorine,  Iron,  Hydrogen 
ion  concentration. 

Aqueous  solutions  in  most  natural  systems  contain 
mixtures  of  many  organic  and  inorganic  agents.  In 
a  landfill  where  co-disposal  is  practiced,  shale  will 
come  into  contact  with  many  solutes,  some  pro- 
duced by  the  leaching  of  constituents  from  the 
shale  itself  and  others  introduced  by  the  process 
waters.  Some  materials  might  be  adsorbed  and/or 
precipitated,  thereby  reducing  the  concern  for  po- 
tential contamination  of  surface  waters  or  aquifers. 
On  the  other  hand,  solutes  in  process  waters  might 
pass  through  the  shale  readily,  cause  elution  of 
other  substances  from  the  shale,  or  interact  with 
shale  constituents  to  produce  even  more  hazardous 
substances.  THere  are  a  number  of  different  sce- 
narios for  the  sorption/desorption  (S/D)  of  sub- 
stances which  makes  it  very  difficult  to  predict 
how  solutes  alone  and  in  mixtures  will  behave.  The 
research  presented  here  was  undertaken  to  provide 
some  insights  into  the  S/D  behavior  of  various 
inorganic  substances  on  four  shales.  Retort  tem- 
peratures and  porosity  values  of  the  various  shales 
studied  appeared  to  have  a  significant  effect  on  the 
quantity  of  inorganic  constituents  that  leached 
from  the  spent  shales.  Most  of  these  constituents 
were  flushed  from  the  columns  during  elution  trials 
in  the  first  two  to  eight  pore  volumes  of  effluent. 
The  shales  retorted  at  lower  temperatures,  which 
also  had  higher  porosity  values,  exhibited  greater 
sorption  capacities  for  As,  Cd  and  F  than  the  raw 
shale  and  shale  retorted  at  higher  temperatures. 
As,  Cd,  and  Fe  were  removed  to  below  detection 
limits  in  most  of  the  sorption  trials.  Removals  of 
Cd  and  Fe  were  effected  predominantly  through 
precipitation  of  the  metals  at  the  relatively  high  pH 
of  the  shale  eluents.  (See  also  W88-02132)  (Lantz- 
PTT) 
W88-02154 


IMPACTS       OF       MULTI-JURISDICTIONAL 
AGREEMENTS    AND   EFFLUENT   DISPOSAL 
BY  CITRUS  IRRIGATION  ON  THE  DEVELOP- 
MENT   OF    AN    INDUSTRIAL    WASTE    PRE- 
TREATMENT  PROGRAM, 
Boyle  Engineering  Corp.,  Orlando,  FL. 
For  primary  bibliographic  entry  see  Field  6E. 
W88-02160 


INSTITUTIONAL  BARRIERS  TO  LAND 
TREATMENT  OF  METAL  FINISHING 
WASTEWATERS, 

North  Central,  Inc.,  Palatine,  IL. 

For   primary   bibliographic   entry   see   Field   5D. 

W88-02187 


ILLEGAL  LIQUID  INDUSTRIAL  WASTE  SITE 
CLEAN-UP  AND  RESTORATION, 

Ontario   Ministry   of  the   Environment,   Toronto 

(Ontario).  Environmental  Approvals  and  Project 

Engineering  Branch. 

For   primary   bibliographic   entry   see   Field    5G. 

W88-02197 


CONTAMINANT  FIXATION  PROCESS, 

Environmental  Protection  Polymers,  Inc.,  Haw- 
thorne, CA. 

R.  W.  Telles,  S.  L.  Unger,  and  H.  R.  Lubowitz. 
IN:  Proceedings  of  the  40th  Industrial  Waste  Con- 
ference, Purdue  University,  West  Lafayette,  Indi- 
ana, May  14-15,  1985.  Butterworths,  Boston,  MA. 
1985.  p  685-691,  11  fig,  1  tab,  15  ref. 

Descriptors:  'Contaminant  fixation,  'Waste  dispos- 
al, 'Water  pollution  prevention,  Plastics,  Hazard- 
ous wastes,  Radioactive  wastes,  Landfills,  Polyeth- 
ylene. 

Fixation  technology  is  required  to  render  residues 
from  hazardous  waste  volume-reduction  processes 
safe  for  final  disposal.  Of  particular  concern  is  the 
management  of  low-level  radioactive  pollutants 
and  non-destructible  industrial  contaminants.  To 
this  end,  this  investigation  concerns  the  concept 
and  the  fabrication  of  novel  plastic  modules  of 
fixed  concentrated  wastes.  The  stresses  of  a  land- 
fill. Laboratory-scale  modules  have  been  thorough- 
ly investigated  and  the  experimental  findings  and 
process  cost  estimates  provide  the  basis  for  scale- 
up  of  modules  to  a  commercially  viable  size  50- 
gallon  ones.  Modules  are  characterized  by  cores 
holding  up  to  90%  (by  weight)  contaminants  in 
polyolefinic  matrices  encased  by  1/4-inch  thick, 
seamless  jackets  of  high  density  polyethylene.  The 
jackets  are  formed  by  fusion  and  impregnation  of 
resin  powder  onto  the  surfaces  of  the  cores.  The 
modules  have  been  employed  to  secure  a  broad 
spectrum  of  hazardous  wastes  such  as  electroplat- 
ing residues,  pesticides,  water-soluble  toxic  salts, 
arsenic-bearing  filter  cake  and  rad-waste  beads, 
powders,  and  salts.  High  performance  stabilization 
of  contaminants  for  their  final  disposal  was  realized 
by  this  surface  encapsulation  process.  The  novel 
plastic  modules  of  concentrated  wastes  stemming 
from  the  process  were  compact,  safely  transport- 
able and  stable  versus  simulated,  long-term  envi- 
ronmental stresses.  Cost  benefits  accrue  because 
the  process  employs  commodity  resins,  assures  re- 
producible fabrication  of  high  quality  products, 
tolerates  a  broad  spectrum  of  contaminant  types 
without  chemically  pretreating  them,  and  adds  nil 
volume  to  that  of  the  hazardous  consignments.  The 
full-scale  management  of  low-level  radioactive 
wastes  for  final  disposal  is  addressed  first  by  the 
process.  Radioactive  ion-exchange  resins  and  salts 
are  contaminants  that  are  difficult  to  manage  by 
state-of-the-art  means.  In  full-scale  operation  this 
process  will  manage  them  in  50-gallon  waste  mod- 
ules. (See  also  W88-02132)  (Lantz-PTT) 
W88-O22O0 


EVALUATION  OF  IRRIGATION  MANAGE- 
MENT PROCEDURES  FOR  GEOTHERMAL 
EFFLUENT, 

Idaho  Water  Resources  Research  Inst.,  Moscow. 
For  primary  bibliographic  entry  see  Field  3C. 
W88-02268 


LAND  APPLICATION  OF  MUNICIPAL 
WASTEWATER:  IMPACTS  OF  WATER 
RIGHTS  AND  LAND-USE  CONTROLS, 

Virginia     Water     Resources     Research     Center, 

Blacksburg. 

W.  E.  Cox. 

Available   from   the   National   Technical   Institue 

Service,  Springfield,  V A  22161,  as  PB87  218202/ 

AS,  price  codes:  A06  in  paper  copy,  A01  in  micro- 
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fiche.  Virginia  Water  Resources  Research  Center, 
Blacksburg,  Technical  Completion  Report,  May 
1983.    116  p.  OWRT  Project   No.   B-076-VA(l). 

Descriptors:  *Land  disposal,  *Municipal 
wastewater,  'Water  rights,  *Land  use,  Wastewater 
disposal,  Wastewater  treatment,  Water  law,  Ripari- 
an rights,  Local  governments,  Regulations. 

Law  relevant  to  water  rights  and  land  use  controls 
is  analyzed  in  order  to  create  a  better  understand- 
ing of  the  nature  and  significance  of  institutional 
impediments  to  the  land  application  technique  of 
municipal  wastewater  disposal.  Land  application  in 
some  cases  offers  an  environmentally  acceptable 
and  cost-effective  means  of  disposing  of  municipal 
wastewater,  but  its  feasibility  is  affected  by  several 
institutional  constraints:  water  rights  and  land  use 
controls  are  two  of  the  potentially  most  significant 
impediments.  Water  rights  issues  may  arise  in  con- 
nection with  implementation  of  land  application 
projects  due  to  the  likelihood  of  significant  hydro- 
logic  modifications.  If  land  application  is  adopted 
as  a  replacement  for  a  conventional  system  of 
wastewater  treatment  and  discharge  to  a  body  of 
surface  water,  return  flow  patterns  will  be  modi- 
fied to  the  possible  detriment  of  other  water  users. 
Both  the  appropriative  and  the  riparian  doctrines, 
the  principal  doctrines  of  water  law  in  effect  in  the 
United  States,  contain  provisions  to  limit  adverse 
effects  of  this  type.  In  addition,  land  application 
projects  may  alter  the  flow  of  diffused  surface 
water,  and  special  bodies  of  law  impose  constraints 
on  such  changes.  Land  use  controls  are  potentially 
significant  due  to  land  application's  need  for  sub- 
stantial amounts  of  land  and  its  capacity  to 
produce  adverse  effects  on  surrounding  land.  One 
significant  type  of  land  use  control  consists  of 
governmental  regulations  such  as  local  zoning  or- 
dinances. These  regulations  become  especially  im- 
portant whenever  a  locality  desires  to  establish  a 
land  application  project  outside  its  own  political 
boundaries.  A  second  applicable  type  of  land  use 
control  consists  of  privately  initiated  tort  actions 
that  may  be  directed  toward  the  operator  of  a  land 
application  project  in  response  to  such  problems  as 
odors,  water  contamination,  or  flooding.  (Lantz- 
PTT) 
W88-02276 


PREDICTION  OF  SURFACE  RUNOFF  WATER 
QUALITY  FROM  BLACK  ROCK  HARBOR 
DREDGED  MATERIAL  PLACED  IN  AN 
UPLAND  DISPOSAL  SITE, 

Army  Engineer  Waterways  Experiment  Station, 
Vicksburg,  MS.  Environmental  Lab. 
J.  G.  Skogerboe,  C.  R.  Lee,  R.  A.  Price,  D. 
Brandon,  and  G.  Hollins. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  Virginia.  22161.  Miscellane- 
ous Paper  D-87-1,  March  1987.  Final  Report.  35  p, 
10  fig,  4  tab,  24ref. 

Descriptors:  'Surface  runoff,  *Path  of  pollutants, 
•Water  quality,  *Black  Rock  Harbor,  *Land  dis- 
posal, Dredging,  Waste  disposal,  Fate  of  pollut- 
ants, Heavy  metals,  Zinc,  Copper,  Cadmium, 
Nickel,  Manganese,  Lysimeters,  Suspended  solids, 
Chromium,  Filtration,  Waste  treatment. 

The  US  Army  Engineer  Waterways  Experiment 
Station  (WES)  Rainfall  Simulator-Lysimeter 
System  was  developed  to  predict  surface  runoff 
water  quality  from  dredged  material  placed  in 
upland  environments.  Initial  laboratory  tests  on 
dredged  material  placed  in  lysimeters  showed  that 
as  the  dredged  material  dried  and  oxidized,  phys- 
icochemical  changes  occurred  which  changed  the 
concentrations  and  form  of  contaminants  found  in 
surface  runoff.  These  tests  predicted  that,  initially, 
concentrations  of  suspended  solids  (SS)  usually 
would  be  elevated  and  heavy  metals  would  be 
poorly  soluble  and  bound  to  the  SS.  As  the  materi- 
al was  dried  and  oxidized,  SS  concentrations  in  the 
runoff  would  decrease,  and  heavy  metals  such  as 
copper,  cadmium,  zinc,  nickel,  and  manganese 
would  increase  in  solubility.  Dredged  material  col- 
lected from  the  upland  disposal  site  was  sampled 
and  used  in  additional  laboratory  lysimeters  at  the 
WES.  A  series  of  rainfall  simulations  was  applied 
to  both  the  upland  field  plots  and  the  laboratory 
lysimeters  containing  the  dredged  material  using 


the  WES  Rainfall  Simulator.  Surface  runoff  sam- 
ples were  collected  and  analyzed  for  SS  and  for 
Cd,  Cu,  Zn,  Ni,  Mn,  and  chromium.  Filtered 
heavy  metal  concentrations  were  not  statistically 
different  between  the  two  laboratory  lysimeter 
tests  and  the  field  tests  for  either  the  wet,  anaero- 
bic or  the  dry,  oxidized  sediment  or  dredged  mate- 
rial. Unfiltered  concentrations  of  metals  in  surface 
runoff  from  the  dredged  material  were  less  than 
concentrations  in  runoff  from  the  initial  sediment 
during  the  wet,  anaerobic  stage.  Results  of  this 
study  showed  that  placement  of  Black  Rock 
Harbor  dredged  material  in  an  upland  environment 
would  allow  physicochemical  changes  to  occur 
that  would  significantly  increase  the  solubility  of 
Cd,  Cu,  Ni,  Zn,  and  Mn.  Filtered  metal  concentra- 
tions in  surface  runoff  from  dry,  oxidized  sediment 
would  be  statistically  equal  to  unfiltered  metal 
concentrations,  indicating  increased  solubility  of 
metals  after  dredged  material  was  placed  in  an 
upland  disposal  site.  (Lantz-PTT) 
W88-02279 


MANAGEMENT  OF  HAZARDOUS  WASTE- 
TREATMENT/STORAGE/DISPOSAL  FACILI- 
TIES, 

For  primary  bibliographic  entry  see  Field  5D 
W88-02325 


REGIONAL  HYDROGEOLOGIC  RESEARCH 
IN  THE  PALO  DURO  BASIN  FOR  NUCLEAR- 
WASTE  REPOSITORY  SITING, 

Texas  Univ.  at  Austin.  Bureau  of  Economic  Geol- 
ogy. 

A.  R.  Dutton,  C.  W.  Krietler,  and  T.  C. 
Gustavson. 

Bulletin  of  the  Association  of  Engineering  Geolo- 
gists AEGBBU,  Vol.  24,  No.  2,  p  221-225,  May 
1987.  2  fig,  26  ref.  DOE  Contract  DE-AC97- 
83WM46651. 

Descriptors:  'Underground  waste  disposal,  'Ra- 
dioactive wastes,  'Waste  disposal,  'Geohydro- 
logy,  'Groundwater  movement,  'Aquifers,  'Path 
of  pollutants,  Evaporites,  Dissolution,  Geochemis- 
try, Salts. 

Regional  hydrologic  and  geochemical  studies  indi- 
cate that  groundwater  flow  through  an  evaporite 
confining  system  in  the  Palo  Duro  Basin,  Texas 
Panhandle,  and  salt  dissolution  at  the  top  of  the 
evaporite  confining  system  are  important  issues  for 
siting  a  nuclear-waste  repository  in  bedded  salt. 
Data  that  are  needed  to  resolve  these  issues  include 
ages  and  sources  of  groundwater  in  the  salt-disso- 
lution zone  and  in  aquifer  units  overlying  the  eva- 
porite confining  section  to  determine  the  history  of 
the  salt-dissolution  zone;  permeability,  hydraulic 
head,  and  water  density  in  the  upper  part  of  the 
confining  section  to  determine  groundwater  flow 
velocity;  and  hydrogeologic  and  geochemical  pa- 
rameters of  the  aquifer  units  and  the  confining 
system  to  assess  the  potential  for  migration  of 
stored  waste.  (Author's  abstract) 
W88-02331 


GEOTECHNICAL  CONSIDERATIONS  FOR 
THE  DESIGN  OF  AN  EXPLORATORY  SHAFT 
FACILITY  FOR  A  NUCLEAR  WASTE  REPOSI- 
TORY IN  DEAF  SMITH  COUNTY,  TEXAS, 

Woodward-Clyde  Consultants,  Houston,  TX. 
R.  L.  Lentell. 

Bulletin  of  the  Association  of  Engineering  Geolo- 
gists AEGBBU,  Vol.  24,  No.  2,  p  235-245,  May 
1987.  5  fig,  3  tab,  8  ref. 

Descriptors:  'Underground  waste  disposal,  'Ra- 
dioactive wastes,  'Waste  disposal,  'Geohydro- 
logy,  'Geochemistry,  'Groundwater  movement, 
'Aquifers,  Texas,  Utah,  Salts. 

Area-wide  geologic  studies  have  been  conducted 
in  six  states  to  identify  sites  for  detailed  site  charac- 
terization studies,  and  ultimately  the  construction 
of  the  nation's  first  high  level  nuclear  waste  dispos- 
al facility.  Host  rock  types  in  the  respective  states 
under  consideration  include  basalts  in  Washington 
state,  tuffs  in  Nevada,  bedded  evaporites  (salts)  in 
Utah  and  Texas,  and  diapiric  salt  in  Mississippi  and 
Louisiana.  An  exploratory  shaft  facility  (ESF)  is  an 


integral  part  of  the  detailed  site  characterization 
activities  mandated  by  the  Nuclear  Waste  Policy 
Act  of  1982.  One  of  the  primary  objectives  of  the 
exploratory  shaft  is  to  provide  access  to  the  target 
repository  horizon  so  that  detailed  in  situ  testing 
can  be  performed  to  evaluate  site  suitability  for 
repository  construction,  materials  characterization, 
model  validation,  etc.  In  addition,  the  ESF  will 
provide  a  means  of  evaluating  construction  condi- 
tions and  applicable  methods  for  the  potential  re- 
pository, and  for  characterizing  the  geologic  and 
hydrologic  conditions  of  the  materials  overlying 
the  target  horizon.  Seven  salt  sites  in  four  states 
have  been  considered  for  ESF  preliminary  designs. 
While  salt  has  several  advantages  for  waste  isola- 
tion, such  as  its  impermeability,  thermal  and  visco- 
plastic  properties,  etc.,  it  also  presents  some  unusu- 
al design  and  construction  problems.  The  solubility 
and  visco-plastic  nature  of  salt  requires  special 
lining  designs  and  construction  to  isolate  and  con- 
trol water  inflow  and  to  avoid  excessive  stress 
build-up  due  to  the  long  term  deformations  (creep) 
of  salt.  Other  major  geotechnical  factors  involved 
in  the  design  of  the  ESF,  and  of  special  interest  to 
Texas  are  the  protection  of  fresh  water  aquifers 
(particularly  the  Ogallala  and  Dockum  formations 
in  the  Texas  Panhandle),  ground  stabilization  and 
groundwater  control  during  shaft  sinking  (antici- 
pated to  require  ground  freezing  methods  through 
the  upper  1,000  ft  of  overburden  at  the  Texas 
sites),  seismic  stresses,  in  situ  stresses,  groundwater 
conditions  in  non-fresh  water  aquifers,  etc.  Explor- 
atory borings  will  be  drilled  for  each  shaft  at  a  salt 
site  during  ESF  Final  Design  activities.  The  boring 
program  will  include  comprehensive  borehole  and 
laboratory  testing  for  the  purpose  of  verifying  or 
modifying  design  assumptions,  as  required.  (Au- 
thor's abstract) 
W88-02332 


EFFECT  OF  ASH  DISPOSAL  PONDS  ON 
GROUNDWATER  QUALITY  AT  A  COAL- 
FIRED  POWER  PLANT, 

Wisconsin      Univ. -Madison.      Water     Resources 

Center. 

G.  V.  Simsiman,  G.  Chesters,  and  A.  W.  Andren. 

Water  Research  WATRAG,  Vol.  21,  No.  4,  p  417- 

426,  April  1987.  3  fig,  5  tab,  26  ref. 

Descriptors:  'Waste  disposal,  'Fly  ash,  'Disposal 
ponds,  'Groundwater  pollution,  'Water  quality, 
Monitoring,  Water  analysis,  Plumes,  Flow, 
Aquifers,  Heavy  metals. 

The  impact  of  fly  and  bottom  ash  disposal  ponds 
on  groundwater  quality  was  investigated  at  the 
coal-fired  Columbia  Power  Plant  at  Portage,  Wis. 
Groundwater  sampling  was  conducted  utilizing  a 
network  of  piezometers  and  multilevel  wells  locat- 
ed at  various  cross-sections  of  the  ash  disposal 
facility.  Analyses  were  performed  for  1 6  major  and 
minor  elements,  pH  and  conductivity.  Data  for  a  3- 
yr  monitoring  program  established  the  existence  of 
large  B,  Na  and  S04  plumes  in  the  groundwater 
system  surrounding  the  ash  disposal  area.  Substan- 
tial amounts  of  B,  Na  and  S04  were  present  in  the 
plume  and  portions  were  discharged  into  an  adja- 
cent wetland  as  the  plumes  moved  with  ground- 
water flow.  The  secondary  fly  ash  settling  pond 
was  the  major  source  of  B  and  S04,  while  the 
main  source  of  Na  was  from  previous  releases  to 
the  aquifer  from  the  use  of  Na2C03  to  condition 
fly  ash  to  enhance  removal  of  S02  from  flue  gas 
by  electrostatic  precipitation.  Movement  into  the 
groundwater  of  heavy  metals  such  as  Cu  and  Zn 
was  not  observed  and  their  concentrations  are 
likely  attenuated  in  the  pond.  (Author's  abstract) 
W88-0234O 


SILVICULTURAL   APPLICATION   OF   ALUM 
SLUDGE, 

South  Central  Connecticut  Regional  Water  Au- 
thority, New  Haven. 
R.  J.  Grabarek,  and  E.  C.  Krug. 
Journal  of  the  American  Water  Works  Association 
JAWWA5,  Vol.  79,  No.  6,  p  84-88,  June  1987.  15 
fig,  4  tab,  13  ref. 

Descriptors:    'Alum    sludge,    'Sludge    disposal, 
'Waste  disposal,  'Water  pollution  effects,  'Silvi- 
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ulture,    Leachates,    Toxicity,     Plants,    Growth, 
rees,  Costs,  Sludge,  Alum,  Aluminum. 

'arious  properties  of  two  types  of  alum  sludge 
'ere  investigated  to  determine  whether  silvicultur- 
I  application  was  an  appropriate  method  of  dis- 
osal.  These  particular  sludges  did  not  produce 
ny  undesirable  leachates,  values  of  which  were 
'ithin  limits  set  out  in  the  Connecticut  Public 
lealth  Code,  nor  did  they  produce  aluminum  tox- 
:ity  in  plants  -  even  those  grown  in  pure  sludge. 
Jum  sludge  binds  phosphorus,  making  it  unavail- 
b>le  or  slowly  available  to  plants  and  thus  possibly 
miting  plant  growth  and  even  physiologically 
ressing  plants.  The  results  of  analyses  indicated 
lat  limited  applications  of  this  material  on  forest- 
d  land  would  most  likely  not  measurably  affect 
•ee  growth.  Land  application  of  alum  sludge  ap- 
ears  to  hold  promise  as  a  low-cost  disposal  alter- 
ative. (Author's  abstract) 
m-02396 


IFFLUENT  QUALITY  VARIATIONS  IN  RELA- 
TION TO  WATER  REUSE  FOR  IRRIGATION, 

Luwait  Univ.,  Safat.  Dept.  of  Civil  Engineering. 
1.  F.  Hamoda. 

ournal  of  Environmental  Science  and  Health  (A) 
ESEDU,  Vol.  22,  No.  2,  p  161-187,  February 
987.  9  fig,  2  tab,  10  ref.  Kuwait  Univ.  Research 
:ouncil  Grant  EV.  021. 

)escriptors:  'Effluents,  'Impaired  water  use,  *Ir- 
igation,  'Water  quality,  'Activated  sludge, 
Vastewater,  Water  use,  Statistics,  Nutrients,  Raw 
water. 

'erformance  data  from  an  activated  sludge 
wastewater  treatment  plant  were  examined  to 
valuate  variations  in  effluent  quality  used  for  irri- 
;ation.  Frequency  and  moving  average  statistical 
nalyses  were  performed  on  daily  plant  data  col- 
scted  during  one  year.  It  has  been  found  that 
econdary-treated  effluent  quality  can,  for  at  least 
0%  of  the  time,  satisfy  the  requirements  for  irriga- 
ion  waters  concerning  solids,  organics  and  nutri- 
nts  levels.  Effluent  quality  was  influenced  primar- 
ly  by  influent  (raw)  wastewater  characteristics 
md  was  not  highly  variable  except  for  suspended 
olids  content.  Filtration  and  chlorination  process- 
is  are  recommended  in  order  to  ensure  more  ade- 
|uate  and  reliable  effluenf  for  irrigation.  (Author's 
ibstract) 
V88-02401 


ASSESSMENT  OF  THE  INTERACTIONS  OF 
METALS  AND  NTTRILOTRIACETIC  ACID  IN 
JOTL/SLUDGE  MTXTURES, 

imperial  Coll.  of  Science  and  Technology,  London 

England).  Dept.  of  Civil  Engineering. 

JC.  Garnert,  P.  W.  W.  Kirk,  J.  N.  Lester,  and  R. 

Perry. 

Water,  Air,  and  Soil  Pollution  WAPLAC,  Vol.  34, 

No.   1,  p  55-69,  May   1987.   8  fig,   1  tab,  45  ref. 

Descriptors:  'Nitrilotriacetic  acid,  'Water  chemis- 
try, 'Wastewater  treatment,  'Detergents,  'Heavy 
metals,  'Sludge,  'Solutions,  Speciation, 
Wastewater,  Organic  compounds,  Solubility. 

The  effects  of  nitrilotriacetic  acid  (NTA)  from 
phosphorus-free  detergents  on  solution  phase 
forms  of  Cu,  Mn,  Ni,  and  Zn  in  digested  sewage 
sludge  and  a  soil/sludge  mixture  were  investigated. 
Gel  filtration  chromatographic  analysis  indicated 
that  Cu  and  possibly  Ni  were  maintained  in  solu- 
tion by  association  with  a  soluble,  high  molecular 
weight  organic  fraction;  Mn  solubility  was  due  to 
the  presence  of  unbound  inorganic  species  and 
soluble  Zn  was  distributed  equally  between  the 
two  forms.  Speciation  of  the  metals  in  the  solution 
phase  of  the  soil/sludge  mixture  generally  reflected 
that  of  the  sludge.  However,  the  total  amount  of 
soluble  Mn  in  the  soil/sludge  mixture  was  approxi- 
mately 25  times  greater  than  in  the  sludge  and  was 
attributed  to  heavy  metal  induced  release  of  indig- 
enous soil  Mn.  Increases  in  the  quantities  of  soluble 
Ni  and  Zn  in  both  the  sludge  and  the  soil/sludge 
mixture  following  equilibration  with  40  mg/L 
NTA  were  due  to  conversion  of  solid  phase  forms 
to  soluble  metal-NTA  complexes.  The  preferential 
complexation  of  NTA  with  Cu  already  present  in 


soluble  organic  forms  resulted  in  a  change  in  speci- 
ation without  a  corresponding  increase  in  solubili- 
ty. The  importance  of  changes  in  speciation  with 
regard  to  potential  metal  mobility  and  bioavailabi- 
lity within  sludge-amended  soil  is  discussed.  (Au- 
thor's abstract) 
W88-02478 
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STUDY    OF   SALINE   WATER    USE   AT   THE 
ETIWANDA  GENERATING  STATION, 

For  primary  bibliographic  entry  see  Field  3A. 
W88-01611 


TWO  ADJACENT  PIPE  DIAMETERS  AT  THE 
OPTIMAL  SOLUTION  IN  THE  WATER  DIS- 
TRIBUTION NETWORK  MODELS, 

Asian  Inst,  of  Tech.,  Bangkok  (Thailand).  Div.  of 

Industrial  Engineering  and  Management. 

O.  Fujiwara,  and  D.  Dey. 

Water  Resources  Research  WRERAQ,  Vol.  23, 

No.  8,  p  1457-1460,  August  1987.  2  fig,  1  tab,  12 

ref. 

Descriptors:  'Pipes,  'Pipe  diameters,  'Convey- 
ance structures,  'Water  distribution,  'Model  stud- 
ies, Costs,  Mathematical  models,  Optimization, 
Economic  aspects,  Water  conveyance. 

In  the  study  of  optimization  models  for  the  design 
of  water  distribution  networks,  most  of  the  litera- 
ture has  either  indicated  or  explicitly  claimed  that 
at  the  optimal  solution  each  link  will  consist  of  at 
most  two  pipe  segments  with  adjacent  diameters. 
The  necessary  and  sufficient  conditions  are  that  a 
given  set  of  pipe  diameters  is  in  an  optimal  solu- 
tion, and  a  special  case  shows  that  the  adjacency 
property  holds  if  and  only  if  pipe  costs  are  a 
strictly  convex  function  of  a  power  of  pipe  diame- 
ters. (Wood-PTT) 
W88-01678 


DEFLUORIDATION  OF  BLACK  CREEK  AQUI- 
FER WATERS, 

Clemson  Univ.,  SC.  Dept.  of  Environmental  Sys- 
tems Engineering. 
T.  M.  Keinath. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  PB87  229480/ 
AS.  Price  codes:  A07  in  paper  copy,  A01  in  micro- 
fiche. South  Carolina  Water  Resources  Research 
Institute,  Clemson.  Publication  No.  125,  June  1987. 
113  p,  56  fig,  16  tab,  45  ref.  Contract  No.  14-08- 
0001-G1251.  Project  No.  USGS  G1251-03. 

Descriptors:  'Defluoridation,  'Activated  alumina, 
•Fluorides,  'Adsorption,  'Ion  exchange,  'Water 
treatment,  Adsorbents,  Resins,  Groundwater, 
Aquifers,  Drinking  water,  Potable  water,  Anions, 
Ionic  interference,  Water  supply,  Water  costs, 
Water  quality,  Black  Creek  Aquifer,  South  Caroli- 


Because  waters  of  the  Black  Creek  Aquifer,  locat- 
ed in  Horry  and  Georgetown  Counties  of  South 
Carolina,  contain  concentrations  of  fluoride  that 
exceed  the  maximum  contaminant  level  (1.6  mg/1) 
allowed  by  the  National  Interim  Primary  Drinking 
Regulations,  water  utilities  in  the  region  must 
either  seek  an  alternate  supply  or  must  defluori- 
date.  Those  that  have  no  option  but  to  defluoridate 
will  likely  do  so  through  the  application  of  activat- 
ed alumina,  an  exchange  adsorbent.  This  study 
showed  that  the  presence  of  chloride,  sulfate,  and 
bicarbonate  anions  in  the  Black  Creek  Aquifer 
waters  did  not  affect,  in  a  statistical  sense,  the 
fluoride  exchange  adsorption  capacity  of  activated 
alumina  for  the  range  of  concentrations  found  in 
the  aquifer.  In  contrast,  the  pH  of  the  water  (hy- 
droxide ion  concentration)  dramatically  affected 
the  exchange  adsorption  capacity  of  the  activated 
alumina.  This  effect  was  effectively  described  by 
an  empirical  regression.  The  exchange  adsorption 
capacity  of  the  activated  alumina  used  in  the  study 
also  was  seen  to  decrease,  due  to  abrasion  with 
each  exhaustion/regeneration  cycle.  A  30%  de- 
crease in  capacity  was  observed  when  steady-state 


had  been  attained  after  two  or  three  cycles.  Final- 
ly, the  optimum  pH  for  minimizing  the  cost  of 
operating  a  defluoridation  facility  was  found  to  lie 
in  the  range  of  6  to  7.  (Keinath-WRRI) 
W88-01769 


METHOD  OF  REVERSE  OSMOSIS  EMPLOY- 
ING AN  IMPROVED  POROUS  GLASS  MEM- 
BRANE, 

National  Research   Development  Corp.,   London 

(England). 

For  primary  bibliographic  entry  see  Field  3A. 

W88-01786 


SCALE  INHIBITOR  FOR  REVERSE  OSMOSIS 
WATER  PURIFICATION  SYSTEM, 

Goodrich  (B.F.)  Co.,  Akron,  OH. 

For  primary  bibliographic  entry  see  Field  3A. 

W88-01787 


REVERSE-OSMOSIS  PURIFIER  APPARATUS 
AND  METHOD, 

For  primary  bibliographic  entry  see  Field  3A. 
W88-01788 


DISCHARGE  OF  GASES  FROM  SUBMARINE 
DESALINATION  PLANTS, 

Mannesmann  A.G.,  Duesseldorf  (Germany,  F.R.). 
For  primary  bibliographic  entry  see  Field  3A. 
W88-01789 


MULTI-CYLINDER  REVERSE  OSMOSIS  AP- 
PARATUS AND  METHOD, 

For  primary  bibliographic  entry  see  Field  3A. 
W88-01790 


REVERSE  OSMOSIS  APPARATUS  AND 
METHOD  INCORPORATING  EXTERNAL 
FLUID  EXCHANGE, 

Seagold  Industries  Corp.,  Burnaby  (British  Colum- 
bia). 
For  primary  bibliographic  entry  see  Field  3A. 

W88-01791 


REVERSE  OSMOSIS  METHOD  AND  APPARA- 
TUS, 

For  primary  bibliographic  entry  see  Field  3A. 
W88-01792 


WATER  PURIFYING  AND  VENDING  APPA- 
RATUS, 

International  Mfg.  and  Water  Vending  Co.,  Mesa, 
AZ. 

J.  J.  Hamlin. 

U.S.  Patent  No.  4,  623,467;  November  18,  1986,  17 
p,  16  fig.  Official  Gazette  of  the  United  States 
Patent  Office,  Vol  1072,  No  3,  p  1146-1147,  No- 
vember 18,  1986. 

Descriptors:  'Patents,  'Water  treatment,  'Reverse 
osmosis,  'Domestic  water,  'Drinking  water, 
'Water  supply,  Filtration,  Process  water,  Disinfec- 
tion, Ultraviolet  radiation,  Control  systems. 

A  coin-operated  vending  apparatus  dispenses  puri- 
fied water  for  drinking  cooking,  and  supplying 
automobile  batteries  and  radiators.  An  apparatus 
inlet  is  coupled  to  a  source  of  water.  The  vending 
apparatus  contains  a  reverse  osmosis  filter  and  a 
prefilter.  The  reverse  osmosis  filter  wastewater 
flows  to  a  holding  sump.  A  purified  water  holding 
tank  is  coupled  to  the  reverse  osmosis  water  outlet 
and  an  after  filter  is  connected  to  the  tank  outlet. 
The  apparatus  also  contains  ultraviolet  disinfecting 
equipment  between  the  after-filter  outlet  and  the 
dispenser.  Control  systems  establish  a  predeter- 
mined vending  cycle  period  and  the  amount  of 
purified  water  to  be  dispensed.  The  ultraviolet 
disinfecting  system  includes  a  hollow  plastic  hous- 
ing containing  a  mounted  lamp.  An  annular  space 
between  the  outer  surface  of  the  lamp  and  the 
inner  surface  of  the  housing  provides  a  flow  path 
for  the  purified  water.  (Cremmins-AEPCO) 
W88-01793 
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METHOD  OF  PRODUCING  ULTRAPURE, 
PYROGEN-FREE  WATER, 

L.  Boeve. 

U.S.  Patent  No.  4,548,716;  October  22,  1985,  5  p,  1 
fig.  Official  Gazette  of  the  United  States  Patent 
Office,  Vol  1059,  No  4,  p  1770,  October  22,  1985. 

Descriptors:  'Patents,  "Ultrafiltration,  'Water 
treatment,  "Industrial  water,  "Solvents,  Seawater, 
Drinking  water,  Ozonation,  Reverse  osmosis,  Ioni- 
zation, Feedwater  treatment,  Reclaimed  water, 
Wastewater  treatment. 

Ultrapure,  pyrogen-free  water  is  produced  for  pri- 
mary application  as  a  pharmaceutical  solvent  for 
injection  into  humans  or  other  animals  and  second- 
arily for  water  reclamation  and  clean  up  of  toxic 
liquid  wastes.  A  source  of  water  is  filtered  to 
remove  suspended  solids  and  organics  before  it  is 
deionized  to  remove  dissolved  solids.  Substantially 
pure  ozone  is  introduced  into  the  deionized  water 
at  a  concentration  of  at  least  2  milligrams  of  ozone 
per  liter  of  deionized  water  to  produce  ultrapure, 
pyrogen-free  water.  The  source  of  water  may  but 
need  not  be  treated  by  distillation,  reverse  osmosis, 
or  deionization.  The  source  can  be  tap  water, 
wastewater,  or  seawater.  If  seawater  is  used,  it  is 
treated  by  reverse  osmosis  prior  to  deionization. 
(Cremmins-AEPCO) 
W88-01794 


DISTILLATION  SYSTEM  AND  PROCESS, 

Vaponics,  Inc.,  Plymouth,  MA. 

For  primary  bibliographic  entry  see  Field  3A. 

W88-11796 


METHOD  OF  PRETREATING  RAW  WATER 
FOR  REVERSE  OSMOSIS  UNITS, 

Steinmueller  (L.  und  C.)  G.m.b.H.,  Gummersbach 

(Germany,  F.R.). 

For  primary  bibliographic  entry  see  Field  3A. 

W88-01797 


WATER      PURIFICATION      PROCESS      AND 
SYSTEM, 

Allied  Water  Corp.,  San  Francisco,  CA. 
For  primary  bibliographic  entry  see  Field  3A. 

W88-01798 


REVERSE  OSMOSIS  DESALINIZATION  UTI- 
LIZING PLURAL  FLOW  WORK  EXCHANGE 
VESSELS, 

Steinmueller  (L.  und  C.)  G.m.b.H.,  Gummersbach 

(Germany,  F.R.). 

For  primary  bibliographic  entry  see  Field  3A. 

W88-01799 


ALIPHATIC  AND  AROMATIC  HALOCAR- 
BONS  AS  POTENTIAL  MUTAGENS  IN 
DRINKING  WATER.  III.  HALOGENATED 
ETHANES  AND  ETHENES, 

Forschungsinstitut    fuer    Microbiologic    und    Hy- 
giene, Bad  Elster  (German  D.R.). 
For  primary  bibliographic  entry  see  Field  5C. 
W88-01811 


RATIONAL  PROGRAM  TO  CONTROL  UNAC- 
COUNTED-FOR WATER, 

Greeley  and  Hansen,  Chicago,  IL. 

For   primary   bibliographic   entry   see   Field    3D. 

W88-01820 


TOTAL  ORGANIC  HALOGEN  (TOX)  FORMA- 
TION POTENTIALS  IN  ACTIVATED  SLUDGE 
TREATMENT  AND  SMALL  RIVERS, 

Tokyo  Univ.  (Japan).  Dept.  of  Urban  Engineering. 
For  primary  bibliographic  entry  see  Field  5D. 
W88-01825 


COMPARISON  OF  SOLVENT  EXTRACTIONS 
AND  RESIN  ADSORPTION  FOR  ISOLATION 
OF  MUTAGENIC  COMPOUNDS  FROM 
CHLORINATED  DRINKING  WATER  WITH 
HIGH  HUMUS  CONTENT, 
National    Public   Health   Inst.,   Kuopio  (Finland). 


Dept.  of  Environmental  Hygiene  and  Toxicology 
For  primary  bibliographic  entry  see  Field  5A. 

W88-01837 


CHLOROPICRIN  FORMATION  IN  AQUEOUS 
SOLUTION:  EFFECT  OF  NITRITES  ON  PRE- 
CURSORS FORMATION  DURING  THE  OXI- 
DATION OF  ORGANIC  COMPOUNDS  (FOR- 
MATION DE  CHLOROPICRINE  EN  MILIEU 
AQUEUX:  INFLUENCE  DES  NITRITES  SUR 
LA  FORMATION  DE  PRECURSEURS  PAR  OX- 
YDATION  DE  COMPOSES  ORGANIQUES), 
Poitiers  Univ.  (France).  Lab.  de  Chimie  de  I'Eau  et 
des  Nuisances. 

H.  Thibaud,  J.  de  Laat,  N.  Merlet,  and  M.  Dore. 
Water  Research  WATRAG,  Vol.  21,  No.  7,  p  813- 
821,  July  1987.  4  fig,  8  tab,  13  ref. 

Descriptors:  "Water  quality,  "Drinking  water, 
"Chemical  reactions,  "Nitrites,  "Oxidation, 
"Chloropicrin,  Organic  compounds,  Humic  matter, 
Nitrophenols,  Hydrogen  ion  concentration,  Aro- 
matic compounds. 

The  presence  of  trichloronitromethane  (chloropi- 
crin) in  natural  or  drinking  waters  is  a  recent 
concern  for  hygienists  and  water  engineers.  Studies 
have  shown  that  chloropicrin  in  public  water  sup- 
plies can  constitute  a  chlorination  by-product  of 
humic  substances  and  of  nitrophenols.  The  pres- 
ence of  nitrites  in  reaction  media  might  also  play 
an  important  part  in  chloropicrin  formation.  The 
object  of  this  study  was  to  define  the  part  played 
by  nitrites  during  the  oxidation  of  synthetic  solu- 
tions of  aromatic  molecules  and  humic  substances. 
The  influence  of  pH,  chlorination  ratio,  and  nitrite 
concentration  on  chloropicrin  production  during 
the  chlorination  of  phenolic  compounds  and  humic 
substances  was  studied.  Chemical  pre-oxidation  (by 
ozone,  chlorine  dioxide,  monochloramine)  of 
phenol  in  the  presence  of  nitrites,  and  its  role  in  the 
formation  of  chloropicrin  during  post-chlorination 
was  analyzed,  and  several  intermediate  oxidation 
compounds  were  identified.  (Author's  abstract) 
W88-01842 


EFFECT  OF  OZONE  ON  PLASMID  DNA  OF 
ESCHERICHIA  COLI  IN  SITU, 

Government  Industrial  Development  Lab.,  Sap- 
poro (Japan). 

K.  Ishizaki,  K.  Sawadaishi,  K.  Miura,  and  N. 
Shinriki. 

Water  Research  WATRAG,  Vol.  21,  No.  7,  p  823- 
827,  July  1987.  6  fig,  33  ref. 

Descriptors:  "Water  treatment,  "Wastewater  treat- 
ment, "Ozonation,  "Escherichia  coli,  Viruses, 
Ozone,  Disinfection,  DNA. 

The  cell  suspension  of  Escherichia  coli  HB101 
harboring  pBR322  plasmid  DNA  was  exposed  to 
ozone,  and  the  damage  of  plasmid  DNA  in  vivo 
and  also  cell  survival  were  investigated.  Closed 
circular  plasmid  DNA  (ccDNA)  converted  to 
open  circular  DNA  (dcDNA)  by  ozone  treatment. 
The  mechanism  of  the  conversion  seemed  to  be 
similar  to  that  observed  in  vitro  ozone  treatment  of 
plasmid  DNA.  These  findings  indicate  that  ozone 
penetrates  cell  membranes  and  reacts  with  cyto- 
plasmic substances.  Therefore,  chromosomal  DNA 
may  be  one  of  targets  of  the  ozone  degradation, 
and  its  damage  may  be  one  of  the  factors  responsi- 
ble for  the  cell  killing.  (Author's  abstract) 
W88-01843 


REACTIONS  OF  CHLORINE  AND  CHLORINE 
DIOXIDE  WITH  RESORCINOL  IN  AQUEOUS 
SOLUTION  AND  ADSORBED  ON  GRANULAR 
ACTIVATED  CARBON, 

Dames  and  Moore,  Golden,  CO. 
D.  E.  Jackson,  R.  A.  Larson,  and  V.  L.  Snoeyink. 
Water  Research  WATRAG,  Vol.  21,  No.  7,  p  849- 
857,  July  1987.  1  fig,  4  tab,  25  ref.  NSF  Grant  No. 
CEE-8 1-10024. 

Descriptors:  "Water  treatment,  "Chlorine,  "Chlo- 
rine dioxide,  "Resorcinol,  "Activated  carbon, 
Chlorination,  Chemical  reactions,  Disinfection. 

Resorcinol  reacted  with  chlorine  and  chlorine  di- 
oxide at  pH  7  in  dilute  aqueous  solution  and  in  the 


presence  of  granular  activated  carbon  (GAC)  to 
produce  numerous  chlorinated  compounds.  Major 
products  included  chlororesorcinols  and  various 
chlorinated  cyclopentenediones.  Few  reaction 
products  were  found  in  common  to  both  C12  and 
C102  when  reacted  with  resorcinol  in  the  absence 
of  GAC.  However,  both  oxidants  produced  the 
same  major  recoverable  chlorinated  product,  a 
dichlorocyclopentenedione,  when  reacted  with 
resorcinol  preadsorbed  on  GAC  columns.  No 
products  were  found  when  aqueous  resorcinol  was 
applied  to  GAC  columns  following  contact  of  the 
carbon  with  C12  or  002  solutions.  (Author's  ab- 
stract) 
W88-01847 


WATER  SUPPLY  IN  MICRONESIA, 

Nevada  Div.  of  Health,  Carson  City. 

J.  Fontaine. 

Journal  of  the  American  Water  Works  Association 

JAWWA5,  Vol.  79,  No.  7,  p  64-69,  July  1987.  1 

fig,  1  tab,  3  ref. 

Descriptors:  "Water  supply,  "Water  resources  de- 
velopment, "Micronesia,  Groundwater  supply, 
Wells,  Water  quality,  Public  health,  Water 
demand,  Tropical  regions. 

Public  health  is  severely  affected  by  inadequate 
water  supplies  in  Micronesia,  a  vast  island-dotted 
area  of  the  Western  Pacific  that  had  been  held  in 
trust  by  the  United  States  from  the  end  of  World 
War  II  until  recently.  In  Micronesia,  a  public 
water  system  is  defined  according  to  the  Safe 
Drinking  Water  Act  as  serving  at  least  25  people 
for  60  or  more  days  a  year.  Public  water  systems  in 
Micronesia  can  generally  be  classified  into  those 
operated  by  public  works  departments,  including 
all  capital  center  systems,  and  those  operated  by 
village  or  community  leaders.  Although  it  is  recog- 
nized that  many  family  or  individual  systems  could 
actually  be  classified  as  public  water  supplies,  ade- 
quate information  does  not  exist  to  include  them  in 
an  inventory.  Many  residents  of  the  island  rely  on 
catchment  of  rainwater  for  supplies;  others  are 
served  by  deteriorating  systems  carrying  untreated 
water,  i.e.,  springs,  shallow  wells,  skimming  wells, 
and  deep  wells.  The  difficulties  of  coping  with 
water  demand  and  upgrading  water  service  in  such 
a  remote  and  varied  tropical  location  are  discussed. 
(Lantz-PTT) 
W88-01889 


OPERATION  AND  MAINTENANCE  OF 
WATER  SYSTEMS  IN  DEVELOPING  COUN- 
TRIES, 

Agency  for  International  Development,  Washing- 
ton, DC. 

J.  H.  Austin,  and  J.  K.  Jordan. 
Journal  of  the  American  Water  Works  Association 
JAWWA5,  Vol.  79,  No.  7,  p  70-77,  July  1987.  1 
fig,  17  ref. 

Descriptors:  "Water  resources  development, 
"Water  supply,  "Developing  countries,  "Operation 
and  maintenance,  "Water  conveyance,  Financing, 
Education,  Training,  Construction. 

As  the  United  Nations  Drinking  Water  and  Sanita- 
tion Decade  unfolds,  donor  organizations  have 
found  severe  shortcomings  in  the  operation  and 
maintenance  of  water  facilities  in  less  developed 
countries,  rendering  service  to  the  people  less  than 
anticipated.  A  review  of  projects  by  a  number  of 
donor  organizations  shows  the  following  trends: 
(1)  Many  provincial  town  water  systems  that  were 
funded  and  built  by  a  donor  within  the  last  20 
years  now  require  rehabilitation;  (2)  Donors  put 
such  heavy  emphasis  on  design  and  construction  of 
new  facilities  that  host  country  water  authority 
engineers  resent  being  given  an  operations  and 
maintenance  (O&M)  job,  and  therefore  they  con- 
stantly seek  transfer  to  design  and  construction 
jobs;  (3)  Training  departments  that  were  set  up 
when  nationwide  water  authorities  were  estab- 
lished lose  funds  and  personnel  after  a  year,  and 
both  donors  and  the  authorities  do  little  to  prevent 
this  from  happening;  and  (4)  Donor  organizations 
have  tended  to  emphasize  the  transfer  of  funds  to 
host  governments  for  capital  development  and  to 
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permit  institution-building  components  to  languish. 
The  reasons  for  these  difficulties  (inadequate  or 
improper  maintenance)  are  analyzed  and  sugges- 
tions offered  for  improvement  to  help  meet  the 
goals  of  the  decade.  In  addition  to  recommending 
greater  emphasis  on  operational  problems  during 
the  design  stage,  the  development  of  management 
systems  and  trained  personnel  is  stressed.  (Lantz- 
PTT) 
W88-01890 


DEVELOPING  MODELS  FOR  PREDICTING 
TRIHALOMETHANE  FORMATION  POTEN- 
TIAL AND  KINETICS, 

Anzona  Univ.,  Tucson.  Dept.  of  Civil  Engineer- 
ing. 

G.  L.  Amy,  P.  A.  Chadik,  and  Z.  K.  Chowdhury. 
Journal  of  the  American  Water  Works  Association 
JAWWA5,  Vol.  79,  No.  7,  p  89-97,  July   1987. 

Descriptors:  'Water  treatment,  *Trihalomethanes, 
•Water  pollution  sources,  'Model  studies,  'Chlor- 
ination,  Computer  models,  Chemical  reactions,  Re- 
action kinetics,  Sensitivity  analysis,  Statistical  anal- 
ysis. Disinfection,  Water  quality  control. 

The  development,  including  formulation  and  cali- 
bration, of  linear  and  nonlinear  multiple  regression 
models  for  predicting  total  trihalomethane  forma- 
tion potential  and  kinetics  during  the  chlorination 
of  natural  waters  is  described.  The  rationale  behind 
each  model  formulation  is  discussed,  and  statistics 
relating  to  the  calibration  of  each  model  are  pre- 
sented. The  testing  and  attempted  validation  of 
these  models  are  also  addressed.  Each  model  is 
subjected  to  a  sensitivity  analysis  and  a  validation 
analysis  using  data  derived  from  the  literature. 
(Author's  abstract) 
W88-01893 


REMOVING  TRIHALOMETHANE  PRECUR- 
SORS BY  COAGULATION, 

Pirnie  (Malcolm),  Inc.,  Newport  News,  VA. 

R.  E.  Hubel,  and  J.  K.  Edzwald. 

Journal  of  the  American  Water  Works  Association 

JAWWA5,  Vol.  79,  No.  7,  p  98-106,  July  1987.  7 

fig,  8  tab,  26  ref.  Allied  Chemical  Co.  Grant  No. 

328233  and  EPA  Contract  No.  CR807034. 

Descriptors:  'Trihalomethanes,  'Coagulation, 
'Water  treatment,  Humic  matter,  Jar  tests,  Alum, 
Polymers,  Turbidity,  Water  quality. 

The  removal  of  trihalomethane  precursors  by  co- 
agulation was  studied  with  low  turbidity,  low  alka- 
linity waters  containing  high  levels  of  aquatic 
humic  matter.  Jar  tests  were  conducted  with  syn- 
thetic and  natural  waters  using  alum,  high-molecu- 
lar-weight polymers,  cationic  polymers,  and  vari- 
ous combinations  of  these  coagulants.  Cationic 
polymers  alone  were  found  to  be  less  effective  than 
alum  in  the  coagulation  of  humic  substances.  High- 
molecular-weight  polymers  used  as  coagulant  aids 
with  alum,  improved  turbidity  removal  but  not 
precursor  removal,  whereas  high-charge-density 
cationic  polymers  with  alum  as  a  coagulant  aid 
provided  good  precursor  removals  at  low  alum 
dosages.  (Author's  abstract) 
W88-01894 


REMOVAL  OF  TASTE-AND  ODOR-CAUSING 
COMPOUNDS  BY  BIOFILMS  GROWN  ON 
HUMIC  SUBSTANCES, 

Procter  and  Gamble  Co.,  Cincinnati,  OH.  Ivory- 
dale  Technical  Center. 
E.  Namkung,  and  B.  E.  Rittman. 
Journal  of  the  American  Water  Works  Association 
JAWWA5,  Vol.  79,  No.  7,  p  107-112,  July  1987.  2 
fig,  4  tab,  68  ref.  EPA  Contract  No.  CR8 10462. 

Descriptors:  'Taste,  'Odor,  'Water  treatment, 
•Biofilms,  'Humic  matter,  'Water  quality  control, 
Biodegradation,  Fulvic  acid,  Peat,  Drinking  water, 
Water  quality,  Activated  carbon,  Filtration. 

Laboratory  experiments  showed  that  biodegrada- 
tion of  taste-  and  odor-causing  compounds  by  bio- 
films grown  on  natural  humic  materials  is  feasible. 
Although  the  mineralization  of  peat  fulvic  acid 
(PRF)  was  relatively  low  (about  10%),  long-term 


application  of  the  PFA  resulted  in  a  significant 
amount  of  biofilm  mass  in  the  reactor  and  allowed 
the  secondary  utilization  of  trace  levels  of  taste  and 
odor  compounds.  These  results  suggest  that  bio- 
films grown  on  natural  organic  materials  can  play 
an  important  role  in  removing  taste  and  odor  com- 
pounds during  water  treatment.  Examples  of  drink- 
ing water  treatment  processes  that  allow  good 
biofilm  accumulation  are  granular  activated 
carbon,  sand  filters,  river  bank  filtration,  sub- 
merged fixed-bed  reactors,  and  fluidized-bed  reac- 
tors. (Author's  abstract) 
W88-01895 


DEAD  ENDS,  RED  WATER,  AND  SCRAP 
PILES, 

J.  R.  Rossum. 

Journal  of  the  American  Water  Works  Association 
JAWWA5,  Vol.  79,  No.  7,  p  113-115,  July  1987.  1 
fig,  1  tab,  4  ref. 

Descriptors:  'Red  water,  'Water  pollution 
sources,  'Scrap  piles,  Langelier  index,  Calcium 
carbonate,  Alkalinity,  Corrosion,  Oxygen,  Iron, 
Steel. 

The  fact  that  iron  corrosion  products  can  form 
protective  films  has  been  thoroughly  discussed. 
Previous  observations  cast  doubt  on  the  infallibility 
of  a  negative  Langelier  index  as  an  indication  of 
the  occurrence  of  red  water  but  the  fact  that  rusty 
water  bleeding  from  dead  ends  can  be  a  significant 
source  of  complaints  about  red  water  is  not  widely 
recognized.  It  is  suggested  that  high  values  of 
buffer  capacity  do  not  inhibit  corrosion.  The  high- 
est alkalinity  has  the  highest  buffer  capacity,  but  it 
is  the  most  corrosive.  Except  for  the  calcite  found 
on  bronze  surfaces,  the  scrap  piles  showed  no 
evidence  of  a  thin,  coherent,  protective  scale  of 
calcium  carbonate  -  even  for  those  systems  in 
which  a  positive  Langelier  index  had  been  main- 
tained. The  benefit  of  having  a  calcium  carbonate 
precipitation  potential  greater  than  1  appears  to  lie 
in  the  ability  of  calcium  carbonate  to  strengthen 
and  harden  iron  corrosion  products  so  that  they 
remain  on  the  pipe  wall  and  do  not  cause  red 
water.  Observations  made  on  scrap  piles  of  several 
water  systems  have  shown  the  following:  (1) 
Oxygen  concentration  cells  are  formed  in  dead 
ends  where  iron  corrosion  occurs;  (2)  No  corro- 
sion occurs  in  the  complete  absence  of  oxygen  in 
the  water.  In  the  presence  of  oxygen,  corrosion 
rates  are  not  proportional  to  the  oxygen  concentra- 
tion; (3)  A  film  consisting  of  calcium  carbonate  is 
found  on  the  bronze  parts  of  valves.  This  is  not 
surprising  because  copper  alloys  are  several  hun- 
dred millivolts  cathodic  to  iron;  (4)  Iron  and  steel 
surfaces  were  coated  with  iron  carbonate,  magne- 
tite, and  ferric  oxide.  No  calcium  carbonate  films 
were  found;  (5)  Magnetite  or  ferrous  ferrite  is 
formed  by  the  reaction  between  ferrous  ions  and 
various  species  of  ferrite  ions;  (6)  Complaints  about 
red  water  are  minimal  in  many  waters  with  a 
Langelier  index  near  zero;  and  (7)  Complaints 
about  red  water  are  frequent  when  less  than  one 
molecule  of  calcium  carbonate  is  formed  for  each 
molecule  of  hydroxide  added,  even  when  the  Lan- 
gelier index  is  positive.  (Lantz-PTT) 
W88-01896 


EFFECTS  OF  SEVERAL  IONS  ON  IRON 
TREATMENT  BY  SODIUM  SILICATE  AND 
HYPOCHLORITE, 

Tennessee  Univ.,  Knoxville.  Dept.  of  Civil  Engi- 
neering. 

R.  B.  Robinson,  R.  A.  Minear,  and  J.  M.  Holden. 
Journal  of  the  American  Water  Works  Association 
JAWWA5,  Vol.  79,  No.  7,  p  116-125,  July  1987.  6 
fig,  7  tab,  21  ref. 

Descriptors:  'Water  treatment,  'Water  quality 
control,  'Iron,  'Sodium  silicate,  'Hypochlorite, 
Corrosion,  Chemical  reactions. 

Several  ions  were  studied  for  their  effect  on  an 
innovative  iron  treatment  process  under  controlled 
laboratory  conditions.  The  iron  treatment  method 
stabilizes  iron  by  adding  sodium  silicate  and  chlo- 
rine. Calcium  greatly  increased  the  silicate  dosage 
necessary  to  maintain  low  turbidity  and  high  iron 
filterability.  Iron  was  stabilized  for  more  than  10 


days  at  a  12  mg/L  silicate  dosage  as  Si02  without 
calcium,  but  precipitated  after  3  days  in  the  pres- 
ence of  10  mg  calcium  as  CaC03/L.  With  100  mg 
Ca/L,  iron  precipitated  before  one  day.  Sodium 
had  approximately  100  times  less  effect  than  calci- 
um. Equilibrium  calculations  and  analysis  of  previ- 
ous work  show  that  calcium's  action  is  not  a  simple 
complexation  with  silicate.  Rather,  the  effect  of 
calcium  is  hypothesized  to  be  a  divalent  cation 
acting  on  a  negatively  charged  colloid.  (Author's 
abstract) 
W88-01897 


CONSIDERATIONS  INVOLVED  IN  THE  RE- 
ACTIVATION OF  AN  EXISTING  WATER 
SUPPLY, 

Massachusetts      Water      Resources      Authority, 

Boston.  Waterworks  Div. 

W.  A.  Brutsch,  and  S.  L.  Bishop. 

Journal  of  the  Institution  of  Water  Engineers  and 

Scientists  JIWSDI,  Vol.  41,  No.  3,  p  206-218,  June 

1987.  10  fig,  1  tab. 

Descriptors:  'Water  treatment,  'Drinking  water, 
•Water  quality  control,  'Sudbury,  'Massachusetts, 
Water  quality,  Costs,  Economic  aspects,  Water 
supply. 

The  Metropolitan  District  Commission's  Water 
System  serves  approximately  2.5  million  people  in 
45  communities  from  Chicopee,  Massachusetts  to 
Boston,  Massachusetts.  These  communities  have  an 
average  daily  demand  in  excess  of  300  million  gal/ 
d.  Thirty-five  communities  in  the  Greater  Boston 
area  make  up  what  is  known  as  the  Metropolitan 
Water  District.  Twenty-five  of  these  communities 
are  fully  supplied  members  and  ten  communities 
are  partially  supplied  members.  There  are  also  ten 
communities  which  are  provided  with  water  under 
contract.  Quabbin  and  Wachusett  Reservoirs, 
which  serve  the  Metropolitan  Water  System,  have 
a  combined  capacity  of  477  billion  gallons  of 
water.  These  two  reservoirs  receive  water  from  a 
392  sq  mi  drainage  area  which  consists  of  three 
watersheds:  Quabbin,  Ware  River,  and  Wachusett. 
A  fourth  watershed,  the  Sudbury  River  watershed, 
consisting  of  75.2  sq  mi,  is  located  in  the  Southbor- 
ough/Framingham  area.  The  Metropolitan  District 
Commission  does  not  include  the  Sudbury  River 
watershed  in  its  calculation  of  system  safe  yield  at 
this  time  because  it  cannot  function  as  an  ongoing 
source  without  additional  water  treatment.  The 
safe  yield  of  existing  Metropolitan  District  Com- 
mission supply  sources  is  approximately  300  mil- 
lion gal/d  excluding  Sudbury  River  watershed. 
Described  are  the  technical  considerations  which 
were  evaluated  to  identify  an  economical  and  ef- 
fective method  of  treating  the  Sudbury  supply. 
Once  these  technical  elements  have  been  defined 
and  a  final  selection  of  a  treatment  process  has 
been  made,  the  associated  operating  conditions  and 
costs  become  a  part  of  the  decision  making  process 
as  to  whether  to  reactivate  the  supply.  The  results 
of  extensive  pilot  plant  testing  of  the  hydraulic 
pulsed  upflow  clarification-filtration  and  ozona- 
tion-filtration  systems  indicated  that  both  will 
produce  filtered  water  that  satisfied  State  require- 
ments. In  general,  hydraulic  pulsed  upflow  clarifi- 
cation-filtration system  was  affected  less  by 
changes  in  color,  turbidity,  and  algae  than  the 
ozonation-filtration  system.  Estimates  of  construc- 
tion and  operating  costs  between  the  two  systems 
indicated  that  the  hydraulic  pulsed  upflow  clarifi- 
cation-filtration system  exhibited  life  cycle  costs  of 
76%  of  the  ozonation-filtration  system.  (Lantz- 
PTT) 
W88-01898 


TOXICOLOGY  OF  ORGANIC  MICROPOLLU- 
TANTS  IN  DRINKING  WATER:  ESTIMATING 
THE  RISK, 

Water  Research  Centre,  Medmenham  (England). 
For  primary  bibliographic  entry  see  Field  5G. 
W88-01899 


DISINFECTION  OF  ANION  EXCHANGE 
RESINS  IN  THE  COMBINED  ION  EX- 
CHANGE/BIOLOGICAL    DENITRIFICATION 
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Group  5F — Water  Treatment  and  Quality  Alteration 


PROCESS,  PART  I:  EFFECT  ON  WATER 
QUALITY, 

Agricultural    Univ.,    Wageningen    (Netherlands). 

Dept.  of  Water  Pollution  Control. 

J.  P.  Hoek,  J.  Verheijen,  P.  I.  M.  Vis,  and  A. 

Klapwijk. 

Zeitschrift   fur   Wasser-und   Abwasser-Forschung 

ZWABAQ,  Vol.   20,   No.   5,  p   155-160,  October 

1987.  1  fig,  9  tab,  30  ref. 

Descriptors:  'Disinfection,  'Anion  exchange, 
•Resins,  'Water  treatment,  'Denitrification,  Ion 
exchange,  Bacteria,  Peracetic  acid,  Groundwater 
quality,  Hydrogen  peroxide. 

Contamination  of  groundwater  with  nitrate  is  an 
important  problem  in  several  European  countries. 
The  combined  ion  exchange/biological  denitrifica- 
tion  process  is  a  technique  for  nitrate  removal  from 
groundwater.  In  this  process  the  resins  are  regener- 
ated with  a  biological  denitrification  reactor.  How- 
ever, this  causes  a  bacterial  contamination  of  the 
resins  and  the  colony  counts  in  the  treated  water 
will  be  increased  by  the  resins.  For  that  reason  the 
resins  have  to  be  disinfected  after  regeneration 
during  the  rinse  phase,  before  they  are  used  for 
nitrate  removal  again.  Two  disinfectants  can  be 
used.  Peracetic  acid  is  suitable  in  a  concentration 
of  0.075%  and  a  contact  time  of  15  min.  In  the 
combined  ion  exchange/biological  denitrification 
process  this  results  in  a  peracetic  acid  use  of  1.875 
g/L  resin  each  regeneration,  or  1.0  g/L  resin  when 
the  disinfectant  is  recirculated  the  last  7  min.  Hy- 
drogen peroxide  is  suitable  in  a  concentration  of 
0.20%  with  a  contact  time  of  45  min,  resulting  in  a 
hydrogen  peroxide  use  of  15.0  g/L  resin  each 
regeneration.  The  latter  is  probably  influenced  by 
the  presence  of  silver  in  the  concentrated  hydro- 
gen peroxide  solution.  With  the  use  of  these  disin- 
fectants the  treated  groundwater  contains  <  30 
cells/ml,  and  fulfills  the  EC  standard  of  a  maxi- 
mum acceptable  colony  count  of  100/ml.  (Lantz- 
PTT) 
W88-01973 


ROLE  FOR  WATER  SUPPLY  AND  SANITA- 
TION IN  THE  CHILD  SURVIVAL  REVOLU- 
TION, 

North  Carolina  Univ.  at  Chapel  Hill.  School  of 

Public  Health. 

J.  Briscoe. 

PAHO  Bulletin,  Vol.  21,  No.  2,  p  93-105,  1987.  4 

fig,  7  tab,  29  ref. 

Descriptors:  'Public  health,  'Water  supply, 
'Water  quality  control,  'Sanitation,  Cost-benefit 
analysis,  Public  policy,  Public  investment. 

Improvements  in  water  supply  and  sanitation  con- 
ditions played  a  fundamental  role  in  improving 
health  in  industrialized  countries  during  the  nine- 
teenth century.  In  the  mid-1970s  it  was  generally 
agreed  that  water  supply  and  sanitation  had  a 
similar  role  to  play  in  the  transition  to  low  mortali- 
ty rates  in  developing  countries.  As  a  consequence, 
water  supply  and  sanitation  were  included  as  inte- 
gral parts  of  the  primary  health  care  (PHC)  pack- 
age, and  the  1980s  were  declared  to  be  the  United 
Nations'  International  Drinking  Water  Supply  and 
Sanitation  Decade.  Upon  closer  examination  of  the 
PHC  strategy,  it  was  argued  that  insufficient  re- 
sources were  available  to  implement  the  complete 
package  of  PHC  interventions,  and  that  only  those 
interventions  which  were  most  cost-effective  in 
terms  of  reducing  infant  mortality  should  be  imple- 
mented. In  particular,  it  was  argued  that  the  cost 
per  infant  death  averted  through  water  supply  and 
sanitation  programs  was  much  higher  than  the  cost 
per  infant  death  averted  through  a  selective  pri- 
mary health  care  package  that  included  oral  rehy- 
dration therapy,  DPT  and  measles  immunizations, 
malaria  treatment,  and  breast-feeding.  The  current 
strategy  for  the  'Child  Survival  Revolution'  gives 
low  priority  to  improvements  in  water  supply  and 
sanitation.  This  conclusion  is  incorrect  for  the  fol- 
lowing reasons:  (1)  Because  water  supply  and  sani- 
tation projects  have  multiple  impacts,  care  needs  to 
be  exercised  in  applying  conventional  cost-effec- 
tiveness techniques  to  such  projects;  (2)  Because 
adequate  water  supply  and  sanitation  facilities  are 
necessary  but  not  sufficient  conditions  for  im- 
provements in  health,  the  provision  of  improved 


facilities  may  be  essential  for  improving  health 
even  though  this  does  not  have  a  large,  immediate 
impact  on  health  status;  (3)  The  long-term  effect 
on  child  survival  resulting  from  improved  water 
supply  and  sanitation  conditions  is  probably  sub- 
stantially greater  than  would  be  expected  on  the 
basis  of  an  assessment  of  the  immediate  effects  on 
diarrheal  disease;  and  (4)  a  review  of  the  immediate 
impact  of  water  supply  and  sanitation  projects  on 
morbidity  due  to  diarrheal  diseases  shows  that 
these  impacts  are  usually  substantial.  (Lantz-PTT) 
W88-01990 


MUTAGENICITY  STUDIES  IN  SALMONELLA: 
RESIDUES  OF  OZONATED  AND/OR  CHLOR- 
INATED WATER  FULVIC  ACIDS, 

Environmental  Health  Directorate,  Ottawa  (Ontar- 
io). 
For  primary  bibliographic  entry  see  Field  5C. 

W88-02058 


APPLYING  LESSONS  FROM  HOUSING  TO 
MEETING  THE  CHALLENGE  OF  WATER 
AND  SANITATION  FOR  THE  URBAN  POOR, 

California  Univ.,  Berkeley.  Inst,  of  Urban  and  Re- 
gional Development. 
T.  Campbell. 

American  Planning  Association  Journal  JAPAD9, 
Vol.  53,  No.  2,  p  186-192,  Spring  1987.  1  fig,  15  ref. 

Descriptors:  'Economic  aspects,  'Water  quality, 
'Water  supply,  'Sanitation,  'Housing,  'Public 
health,  Latin  America,  Costs,  Diseases, 
Wastewater  treatment. 

The  pace  of  investments  in  water  and  sanitation 
lags  far  behind  urban  population  growth  in  Latin 
America  and  the  Caribbean.  The  health  conse- 
quences of  this  shortfall  amount  to  hundreds  of 
thousands  of  deaths  annually.  This  article  suggests 
that  a  sociotechnical  strategy  is  required,  based  on 
the  housing  experience  of  the  past  few  decades,  to 
reduce  costs  of  producing  sanitation  and  to  mini- 
mize the  risk  of  disease.  The  strategy  involves 
fundamentally  altered  assumptions  about  state  re- 
sponsibility for  water  and  sanitation.  Concomitant- 
ly, beneficiaries  must  do  more  to  build,  operate, 
and  maintain  water  and  wastewater  systems.  (Au- 
thor's abstract) 
W88-02062 


WATER  RE-USE  SYSTEM  FOR  PRODUCTION 
OF  FINGERLING  FISHES  IN  BRAZIL  WITH 
EMPHASIS  ON  SOUTH  AMERICAN  CAT- 
FISHES  (RHAMDIA  QUELENS  AND  R.  SAPO), 

Universidade  Federal  de  Santa  Maria  (Brazil). 
Dept.  Zootechnica. 

J.  R.  Neto,  C.  C.  Kohler,  and  W.  M.  Lewis. 
Tropical  Agriculture  TAGLA2,  Vol.  64,  No.  1,  p 
2-6,  January  1987.  2  fig,  3  tab,  18  ref. 

Descriptors:  'Wastewater  treatment,  'Fisheries, 
'Water  reuse,  'Brazil,  'Juvenile  growth  stage, 
'Catfish  farming,  'Recirculated  water,  'Biofiltra- 
tion,  Growth  stages,  Fish,  Fish  farming,  Filtration, 
Water  quality,  Eggs,  Fish  eggs,  Incubation,  Tila- 
pia,  Carp,  Aquaculture,  Reservoirs,  Pipes,  Valves, 
Fish  diseases,  Animal  diseases. 

An  indoor  tank  facility  supplied  with  water  and 
incorporating  Biofiltration  was  constructed  in  1981 
at  the  Fishculture  Station  of  the  Federal  University 
of  Santa  Maria,  Brazil.  The  system  has  proven 
extremely  effective  in  maintaining  water  quality 
for  the  production  of  fingerling  fishes.  South 
American  catfishes  (Rhamdia  quelens)  have  been 
reared  successfully  for  12  months  from  egg  incuba- 
tion within  the  system.  Other  species  which  have 
been  maintained  in  the  system  1-3  months  include 
R.  sapo,  common  and  mirror  carp  (Cyprinus 
carpio),  and  tilapias  (Tilapia  nilotica  and  T.  ren- 
dalli).  In  addition  to  a  description  of  the  water  re- 
use system,  the  basic  biological  and  chemical 
mechanisms  that  underlie  it  use  are  reviewed.  (Au- 
thor's abstract) 
W88-02080 


CHARACTERIZATION       OF       ADSORBATES 
FROM     ACTIVATED     CARBON     COLUMNS 


PART  I:  THE  EFFECT  OF  RAW  WATER  PRE- 
TREATMENT  ON  THE  SORPTION  OF  OR. 
GANOHALOGEN  COMPOUNDS, 

National  Inst,  for  Water  Research,  Pretoria  (South 

Africa). 

R.  A.  van  Steenderen,  L.  Weil,  and  B.  M.  van 

Vliet. 

Zeitschrift  fuer  Wasser-  und  Abwasser  Forschunc 

ZWABAQ,  Vol.  20,  No.  2,  p  49-53,  April  1987.  3 

fig,  5  tab,  15  ref. 

Descriptors:  'Activated  carbon,  'Chlorinated  hy- 
drocarbons, 'Ozonation,  'Pretreatment  of  water, 
•Water  treatment,  'Adsorption,  Wastewater  treat- 
ment, Economic  aspects,  Chlorination. 

Pilot  plant  studies  to  determine  the  effect  of  differ- 
ent preoxidants  on  the  lifespan  of  granular  activat- 
ed carbon  (GAC)  in  water  reclamation  are  de- 
scribed. Low  ozonation  dosages  (  <  3  mg/1)  fol- 
lowed by  filtration  not  only  enhanced  the  lifespan 
of  GAC  but  also  increased  the  ratio  of  volatile  to 
non-volatile  adsorbates  which  is  favorable  for 
carbon  regeneration  purposes.  GAC  treatment 
expensive  (it  can  constitute  up  to  80%  of  the  costs 
of  operating  a  water  purification  plant).  Any  tech- 
nique (such  as  described  here)  which  can  lengthen 
GAC  life  expectancy  with  respect  to  predeter- 
mined quality  criteria  is  of  great  value.  Further 
studies  now  underway  will  investigate  whether  the 
molecular  mass  distribution  profile  can  assist  in 
selecting  an  appropriate  GAC  for  optimal  removal 
of  a  specific  compound,  e.g.  organochlorine  com- 
pounds. (Airone-PTT) 
W88-02085 


SOME  EXPERIENCE  IN  SOFTENING  THE 
OILFIELD  WATERS  BY  ION  EXCHANGE  FOR 
STEAMFLOOD  OPERATION, 

Koomey,  Inc.,  Brookshire,  TX.  Engineering  Dept. 
For  primary  bibliographic  entry  see  Field  5D. 
W88-02156 


SYSTEMATIC  APPROACH  TO  THE  DETEC- 
TION AND  REMOVAL  OF  TOXIC  ORGANIC 
POLLUTANTS  IN  DRINKING  WATER, 

State   Univ.   of  New  York  at  Albany.   Dept.   of 
Chemistry. 
A.  M.  Bryan. 

Available  from  the  National  Technical  Institute 
Service  Springfield,  VA  22161.  Final  Technical 
Completion  Report,  66  p,  23  fig,  6  tab,  19  ref, 
append.  Department  of  the  Interior  Contract  No. 
14-34-001-1249,  Project  No.  B-093-NY(l). 

Descriptors:  'Water  treatment,  'Pollutant  identifi- 
cation, 'Water  quality  control,  'Drinking  water, 
•Organic  compounds,  Water  treatment,  Toxicity, 
Ames  test,  Microbiological  studies,  Chemical  anal- 
ysis, Liquid  chromatography,  Solvent  extraction, 
Mutagens,  Carcinogens,  Salmonella,  Soil  analysis, 
Tissue  analysis,  Water  analysis. 

Biological  and  chemical  tests  on  unfractionated 
environmental  samples  -  such  as  ambient  air,  drink- 
ing water  and  effluents  from  industrial  plants  -  may 
fail  to  detect  those  genotoxic  (causing  gene  de- 
fects) components  that  require  removal  or  neutral- 
ization to  assure  protection  of  target  organisms 
(especially  man).  If  for  whatever  reasons,  these 
genotoxic  materials  go  undetected,  the  very  pur- 
pose of  environmental  testing  is  sabotaged.  To 
overcome  the  deficiencies  of  whole  sample  testing, 
the  linking  of  conventional  biological  and  chemical 
procedures  must  be  used.  Chemical  fractionation 
of  the  whole  sample  produces  specific  subfractions 
that  can  be  analyzed  further  to  identify  the  active 
components.  Bioassays  of  these  subfractions  can 
characterize  the  biological  effect(s).  Both  chemical 
and  biological  techniques  can  then  be  used  to 
quantitate  the  amount  of  toxicant  present,  and  the 
extent  of  the  biological  damage.  Test  methods  for 
environmental  sampling,  such  as  the  Ames  micro- 
biological mutagenesis  test,  solvent  extraction  and 
liquid  chromatography  are  discussed  as  methods 
for  revealing  the  mutagenic/carcinogenic  proper- 
ties of  its  components.  A  general  preparative  pro- 
cedure has  been  developed  for  the  isolation  of 
mutagenic  components  from  organic  residues  in 
soil  and  water  samples.  This  procedure  features  the 
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Salmonella-microscome  mutagenicity  assay  cou- 
pled with  an  analytical  fractionation  method  which 
progressively  focuses  on  the  bioactive  constituents 
of  the  complex  mixture.  The  three-step  method 
consists  of:  semi-solid/liquid  extraction;  fractiona- 
tion via  HPLC;  and  SEP-Pak  concentration  and 
solvent  elution  of  fractions  for  further  separation 
via  HPLC  to  provide  subfractions  for  chemical 
and  biological  characterization.  Indirect  sampling 
of  pollutants  by  selected  bioextractors  provides  a 
critical  adjunct  to  direct  sediment  or  water  analy- 
sis. The  research  carried  out  here  was  designed  to 
provide  a  coupled  bioassay /chemical  fractionation 
method  for  use  in  detecting  organic  residues  in 
soil,  tissues  and  water  samples.  (Lantz-PTT) 
W88-02274 


WATER    CONSERVATION     AND     MANAGE- 
MENT IN  BARROW,  ALASKA, 

Northern  Testing  Lab.,  Inc.,  Fairbanks,  AK. 

For   primary   bibliographic   entry   see   Field    3D. 

W88-02312 


USING  ASIATIC  CLAMS  AS  A  BIOMONITOR 
FOR  CHRYSOTILE  ASBESTOS  IN  PUBLIC 
WATER  SUPPLIES, 

Virginia  Polytechnic  Inst,  and  State  Univ.,  Blacks- 
burg.  Center  for  Environmental  Studies. 
For  primary  bibliographic  entry  see  Field  5A. 
W88-02318 


USING  ALTERNATIVE  OXIDANTS  TO 
REMOVE  DISSOLVED  MANGANESE  FROM 
WATERS  LADEN  WITH  ORGANICS, 

Virginia  Polytechnic  Inst,  and  State  Univ.,  Blacks- 
burg.  Dept.  of  Civil  Engineering. 
W.  R.  Knocke,  R.  C.  Hoehn,  and  R.  L. 
Sinsabaugh. 

Journal  of  the  American  Water  Works  Association 
JAWWA5,  Vol.  79,  No.  3,  p  75-79,  March  1987.  11 
fig,  2  tab,  7  ref. 

Descriptors:  'Manganese,  'Organic  compounds, 
•Water  treatment,  'Oxidation,  'Chlorine,  'Potassi- 
um compounds,  Performance  evaluation,  Heavy 
metals,  Hydrocarbons,  Chlorinated  hydrocarbons, 
Carbon,  Organic  carbon,  Temperature,  Hydrogen 
ion  concentration,  Acidity,  Chemical  properties, 
Physical  properties. 

The  potential  use  of  four  oxidants  is  reviewed  for 
manganese  removal.  The  effects  of  changes  in  total 
organic  carbon  concentration  of  the  raw  water, 
temperature,  and  pH  on  oxidation  efficiency  were 
evaluated  using  three  different  water  sources  in 
Virginia.  Conventional  water  treatment  practices 
were  simulated  in  the  laboratory  through  the  use 
of  a  standard  6-place  jar-test  apparatus.  Three  of 
the  oxidants  (chlorine,  potassium  permanganate, 
and  chlorine  dioxide)  were  found  to  be  effective 
for  Mn  oxidation.  Hydrogen  peroxide  was  ineffec- 
tive. Free  chlorine  was  effective  only  under  alka- 
line pH  conditions,  and  its  use  would  be  limited  to 
waters  with  low  trihalomethane  formation  poten- 
tials. Other  oxidants  were  quite  costly,  oxidized 
Mn  inefficiently  in  the  presence  of  significant  or- 
ganic matter,  or  were  not  highly  effective  at  low 
temperatures.  It  is  concluded  that  each  treatment 
facility  should  test  oxidants  on-site  to  determine 
which  promote  Mn  oxidation  under  the  range  of 
conditions  at  that  facility.  (Author's  abstract) 
W88-02319 


IMPORTANCE  OF  WHITING  AS  A  COMPO- 
NENT OF  RAW  WATER  TURBIDITY, 

Upstate  Freshwater  Inst.,  Inc.,  Syracuse,  NY. 
S.  W.  Effler. 

Journal  of  the  American  Water  Works  Association 
JAWWA5,  Vol.  79,  No.  3,  p  80-82,  March  1987.  6 
fig,  21  ref. 

Descriptors:  'Carbonates,  'Turbidity,  'Water 
quality  management,  'Hardness,  'Lakes,  'Reser- 
voirs, Physical  properties,  Chemical  properties, 
Chemical  reactions,  Chemistry,  Distribution,  Tem- 
poral distribution,  Vertical  distribution. 

Carbonate  precipitate  (whiting)  represents  a  signif- 
icant, sometimes  dominant,  component  of  turbidity 


in  many  hard-water  lakes  and  reservoirs.  The 
chemistry,  driving  forces  for  occurrence,  ubiquity, 
and  important  features  of  whiting  are  reviewed. 
Turbidity  associated  with  whitings  was  determined 
for  several  hard-water  central  New  York  State 
lakes,  using  the  difference  between  the  turbidity  of 
an  unacidified  sample  and  that  following  acidifica- 
tion (pH  =  4.0).  The  temporal  distributions  of 
overall  turbidity  and  of  the  whiting  component  of 
turbidity  are  presented.  The  vertical  distribution  of 
whiting  was  found  to  be  sensitive  to  thermal  strati- 
fication. Manifestations  of  whiting  can  easily  be 
mistaken  for  a  phytoplankton  bloom.  It  is  conclud- 
ed that  the  whiting  component  of  turbidity  should 
be  monitored  routinely  in  hard-water  lakes  to  pro- 
vide insight  into  water  quality  management  and 
treatment  plant  operations.  A  preliminary  two-year 
program  is  recommended  to  establish  the  impor- 
tance of  whiting  to  raw  water  turbidity.  The 
simple  technique  of  sample  acidification  is  suggest- 
ed for  determining  turbidity  caused  by  whiting. 
(Author's  abstract) 
W88-02320 


TESTING  OF  ALUM  RECOVERY  FOR  SOLIDS 
REDUCTION  AND  REUSE, 

Environmental  Engineering  and  Technology,  Inc., 

Newport  News,  VA. 

M.  M.  Bishop,  A.  T.  Rolan,  T.  L.  Bailey,  and  D. 

A.  Cornwell. 

Journal  of  the  American  Water  Works  Association 

JAWWA5,  Vol.  79,  No.  6,  p  76-83,  June  1987.  6 

fig,  14  tab,  2  ref. 

Descriptors:  'Water  treatment,  'Alum  recovery, 
'Sludge,  Sludge  disposal,  Coagulation,  Phosphorus 
removal,  Wastewater  treatment,  Wastewater, 
Alum. 

Alum  recovery  has  recently  gained  more  attention 
because  many  water  utilities  need  to  improve  their 
sludge  handling  and  disposal  practices.  As  part  of 
an  overall  sludge  management  program,  alum  re- 
covery can  reduce  the  amount  of  solids  and  allow 
for  reuse  of  the  recovered  alum  as  a  coagulant.  It 
also  has  other  potential  uses  such  as  phosphorus 
control  at  wastewater  treatment  plants.  (Author's 
abstract) 
W88-02395 


TECHNOLOGY  OF  SMALL  COMMUNITY 
WATER  SUPPLY  SYSTEMS  IN  DEVELOPING 
COUNTRIES, 

Michigan  Univ.,  Ann  Arbor.  Dept.  of  Civil  Engi- 
neering. 

S.  V.  R.  Rao,  and  J.  A.  Rasmussen. 
Journal  of  Water  Resources  Planning  and  Manage- 
ment JWRMD5,  Vol.  113,  No.  4,  p  485-497,  July 
1987.  3  tab,  31  ref. 

Descriptors:  'Drinking  water,  'Potable  water, 
•Water  supply,  'Developing  countries,  'Water  re- 
sources development,  Groundwater,  Rainfall,  Sur- 
face water,  Technology. 

The  professed  goal  of  the  World  Health  Organiza- 
tion -  to  supply  potable  water  to  the  poorest  of  the 
poor  in  the  developing  countries  by  the  year  1990  - 
appears  to  be  quite  an  optimistic  one  in  view  of  the 
existing  situation  in  the  developing  countries, 
where  potable  water  is  still  out  of  the  reach  of 
80%  of  the  populace.  Supplying  potable  water  to 
the  rural  population  in  these  countries  is  quite  a 
gigantic  task  owing  to  lack  of  physical  and  institu- 
tional resources.  Any  major  effort  at  providing 
safe  potable  water  to  rural  populations  should  first 
aim  at  improvement  of  the  small  community  water 
supply  systems.  Small  community  water  supply 
systems  in  these  countries  generally  include:  (1) 
Groundwater  supplies;  (2)  rain  water  storage 
basins;  and  (3)  surface  water  storage  basins.  Exist- 
ing technologies  of  small  community  water  supply 
systems  in  Indonesia  and  India  are  discussed  and 
recommendations  are  made  for  improving  their 
technical  performance  to  meet  the  professed 
United  Nations  potable  water  supply  goals.  (Au- 
thor's abstract) 
W88-02414 


OPTIMAL  AQUEDUCT  CAPACITY  AND  DIS- 
TRIBUTION POLICY:  CONTINUOUS  AP- 
PROACH, 

California  Univ.,  Davis.  Dept.  of  Land,  Air  and 
Water  Resources. 
L.  E.  Flynn,  and  M.  A.  Marino. 
Journal  of  Water  Resources  Planning  and  Manage- 
ment JWRMD5,  Vol.  113,  No.  4,  p  533-549,  July 
1987.  2  fig,  2  tab,  20  ref.  ARS  Cooperative  Agree- 
ment 4350-H. 

Descriptors:  'Optimization,  'Design  standards, 
'Water  conveyance,  'Model  studies,  'Water  distri- 
bution, 'Economic  aspects,  Water  supply,  Water 
use,  Distribution. 

Methods  for  determining  the  optimal  design  capac- 
ities and  distribution  management  of  water  deliv- 
ery systems  in  the  presence  of  probabilistic  supplies 
and  known  transportation  losses  are  presented.  A 
continuous  distance  model  of  the  conveyance 
system,  solved  by  calculus  of  variations,  is  used  to 
expose  and  explain  a  variety  of  economic  tradeoffs, 
capacity  design  patterns,  and  water  distribution 
patterns  that  occur  in  economically  optimal  deliv- 
ery systems.  The  results  rely  on  optimality  condi- 
tions developed.  Supply  variability  and  users' 
supply  levels  are  shown  to  have  important  influ- 
ences on  the  optimal  solutions.  (See  also  W88- 
02419)  (Author's  abstract) 
W88-02418 


OPTIMAL  AQUEDUCT  CAPACITY  AND  DIS- 
TRIBUTION POLICY:  DISCRETE  APPROACH, 

California  Univ.,  Davis.  Dept.  of  Water  Science 
and  Engineering. 
M.  A.  Marino,  and  L.  E.  Flynn. 
Journal  of  Water  Resources  Planning  and  Manage- 
ment JWRMD5,  Vol.  113,  No.  4,  p  550-562,  July 
1987.  2  fig,  13  ref.  ARS  Cooperative  Agreement 
4350-H. 

Descriptors:  'Agriculture,  'Optimization,  'Design 
standards,  'Water  conveyance,  'Water  distribu- 
tion, 'Model  studies,  'Economic  aspects,  Water 
supply,  Water  use,  Distribution,  Urban  areas. 

Methods  for  determining  the  optimal  design  capac- 
ities and  distribution  management  of  water  deliv- 
ery systems  in  the  presence  of  probabilistic  supplies 
and  known  transportation  losses  are  developed.  A 
discrete  distance  model  of  the  conveyance  system 
is  solved  by  using  dynamic  programming.  In  the 
method's  development,  important  general  general 
economic  interactions  are  detailed.  The  practical 
value  of  the  model  is  demonstrated  in  an  example 
for  an  aqueduct  to  serve  four  farming  areas  and 
one  urban  area.  In  the  example,  the  method  finds 
the  optimal  capacities  and  distribution  patterns  for 
the  aqueducts,  and  the  net  expected  benefits  for  the 
users  for  four  management  options  being  consid- 
ered by  the  urban  area.  This  provides  the  urban 
area  with  the  information  needed  to  compare  the 
options.  (See  also  W88-02418)  (Author's  abstract) 
W88-02419 


RELIABILITY  INDICES  FOR  WATER  SUPPLY 
SYSTEMS, 

Tufts  Univ.,  Medford,  MA.  Dept.  of  Civil  Engi- 
neering. 
R.  M.  Vogel. 

Journal  of  Water  Resources  Planning  and  Manage- 
ment JWRMD5,  Vol.  113,  No.  4,  p  563-579,  July 
1987.  4  fig,  3  tab,  38  ref. 

Descriptors:  'Flood  control,  'Design  standards, 
'Return  flow,  'Model  studies,  'Reservoirs,  Water 
supply,  Hydroelectric  power. 

In  the  design  of  hydraulic  structures  for  flood 
control,  it  has  become  standard  practice  is  employ 
the  average  return  period  of  a  flood  as  the  design 
event.  This  study  introduces  an  analogous  index 
for  the  design  of  a  water  supply  system:  the  aver- 
age return  period  of  a  reservoir  system  failure, 
defined  as  the  expected  number  of  years  until  the 
first  reservoir  system  failure.  Here  a  failure  is  de- 
fined as  a  year  in  which  the  prespecified  yield 
could  not  be  delivered  by  a  water  supply  system. 
The  mean  and  variance  of  the  time  until  the  first 
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reservoir  system  failure  are  derived,  as  are  the 
mean  and  variance  of  the  duration  of  a  reservoir 
system  failure  for  a  simple  Markov  failure  model. 
Other  indices  of  the  reliability  of  a  water  supply 
system  are  also  introduced.  The  assumption  that 
sequences  of  reservoir  surplus  and  failures  can  be 
represented  by  a  two-state  Markov  chain  is  validat- 
ed for  the  Pacific  Northwest  Hydroelectric  Power 
System.  (Author's  abstract) 
W88-02420 


RATIONAL  BASES  FOR  DESIGNING 
VAPOUR  COMPRESSION  WATER  DESALI- 
NATION SYSTEMS, 

King    Abdulaziz    Univ.,    Jeddah    (Saudi    Arabia). 

Dept.  of  Mechanical  Engineering. 

For  primary  bibliographic  entry  see  Field  3A. 

W88-02428 


PRETREATMENT  OF  SEA  WATER  BY  FLOC- 
CULATION  AND  SETTLING  FOR  PARTICU- 
LATES REMOVAL, 

Hebrew  Univ.  Jerusalem  (Israel).  Graduate  School 

of  Applie  Science  and  Technology. 

For  primary  bibliographic  entry  see  Field  3A. 

W88-02429 


COMBINED  RO/VC  DESALINATION 

SYSTEM, 

King   Abdulaziz   Univ.,    Jeddah    (Saudi    Arabia). 

Dept.  of  Mechanical  Engineering. 

For  primary  bibliographic  entry  see  Field  3A. 

W88-02430 


EFFICIENT      ENERGY      UTILIZATION      IN 
SINGLE  PURPOSE  DESALINATION  PLANTS, 

King   Abdulaziz   Univ.,   Jeddah   (Saudi   Arabia). 

Dept.  of  Mechanical  Engineering. 

For  primary  bibliographic  entry  see  Field  3A. 

W88-02431 


TREATMENT  OF  DISTILLATES  AND  PERME- 
ATES FROM  SEAWATER  DESALINATION 
PLANTS, 

Fichtner,  Beratende  Ingenieure  fuer  Energie-  und 
Waermewirtschaft  G.m.b.H.  und  Co.  K.G.,  Stutt- 
gart (Germany,  F.R.) 

For  primary  bibliographic  entry  see  Field  3A. 
W88-02432 


COMPUTER  ANALYSIS  JUSTIFIES  DESALI- 
NATION, 

University  of  the  Witwatersrand,  Johannesburg 
(South  Africa).  Water  Systems  Research  Pro- 
gramme. 

For  primary  bibliographic  entry  see  Field  3A. 
W88-02433 


EFFECT  OF  CELL  THICKNESS  AND  FLOW 
VELOCITY  ON  WATER  COST  IN  DESALINA- 
TION BY  ELECTRODIALYSIS, 

GKSS  -  Forschungszentrum  Geesthacht  G.m.b.H., 

Hamburg  (Germany,  F.R.). 

For  primary  bibliographic  entry  see  Field  3A. 

W88-02435 


CURRENT  AND  LONG  TERM  CONSIDER- 
ATIONS FOR  THE  APPLICATION  OF  RE- 
VERSE OSMOSIS  TECHNOLOGY  IN  ISRAEL, 

Mekoroth  Water  Co.,  Tel-Aviv  (Israel). 

For  primary  bibliographic  entry  see  Field  3A. 

W88-02436 


DESALINATION  OF  HIGH  SALINITY  BRACK- 
ISH WATER  --  LOW  PRESSURE  REVERSE  OS- 
MOSIS, 

Mekoroth  Water  Co.,  Tel-Aviv  (Israel). 

For  primary  bibliographic  entry  see  Field  3A. 

W88-02437 


PRECIPITATION  EQUILIBRIUM  DURING 
EVAPORATION  OF  WATER  CONTAINING 
HIGH  DISSOLVED  SALTS, 


Calgon  Corp.,  Pittsburgh,  PA. 

For  primary  bibliographic  entry  see  Field  3A. 

W88-02443 


ANALYSIS  OF  LAMINAR  FLOW  PRECIPITA- 
TION FOULING  ON  REVERSE  OSMOSIS 
MEMBRANES, 

Technion  -  Israel  Inst,  of  Tech.,  Haifa.  Dept.  of 

Chemical  Engineering. 

For  primary  bibliographic  entry  see  Field  3A. 

W88-02444 


DEMONSTRATION  PLANT  FOR  SEAWATER 
DESALINATION  BY  REVERSE  OSMOSIS  (RO- 
2  HOLLOW  FIBRE  MODULE  LINE), 

Hager  und  Elsaesser  G.m.b.H.,  Stuttgart  (Germa- 
ny, F.R.). 
For  primary  bibliographic  entry  see  Field  3A. 

W88-02445 


PROBLEM  OF  'RED  WATERS':  A  NEW  AP- 
PROACH TO  ITS  SOLUTION, 

Water  and  Electricity  Dept.,  Abu  Dhabi  (United 

Arab  Emirates). 

For  primary  bibliographic  entry  see  Field  2K. 

W88-02447 


REJECTION  SPECTRA  OF  REVERSE  OSMO- 
SIS MEMBRANES  DEGRADED  BY  HYDROL- 
YSIS OR  CHLORINE  ATTACK, 

Louisville  Univ.,  KY.  Dept.  of  Chemical  and  Envi- 
ronmental Engineering. 
For  primary  bibliographic  entry  see  Field  3A. 
W88-02448 


CALCULATION   OF   STREAM   CONCENTRA- 
TIONS IN  REVERSE  OSMOSIS  PROCESSES, 

Yugoslav  Academy  of  Sciences  and  Arts,  Dubrov- 
nik.  Inst,  for  the  Protection  of  Materials  from  the 
Influence  of  Sea  Water  and  Desalination. 
For  primary  bibliographic  entry  see  Field  3A. 
W88-02449 


TESTING     RO     DESALINATION     AT    VERY 

HIGH  RECOVERIES  IN  THE  ARABIAN  GULF 

(GKSS  PLATE  SYSTEM), 

GKSS  -  Forschungszentrum  Geesthacht  G.m.b.H., 

Geesthacht-Tesperhude  (Germany,  F.R.) 

For  primary  bibliographic  entry  see  Field  3A. 

W88-02450 


MALTA  SEAWATER  RO  FACILITY, 

Polymetrics,  Inc.,  Sunnyvale,  CA. 

For  primary  bibliographic  entry  see  Field  3A. 

W88-02451 


MALTA  SEAWATER  RO  FACILITY  -  UPDATE 
ON  THE  FIRST  TWO  YEARS  OPERATION, 

Polymetrics,  Inc.,  Sunnyvale,  CA. 

For  primary  bibliographic  entry  see  Field  3A. 

W88-02452 


SUPPLY  OF  DESALTED  WATER  TO  REMOTE 
ARID  ZONES, 

King   Abdulaziz    Univ.,    Jeddah    (Saudi    Arabia). 

Dept.  of  Nuclear  Engineering. 

For  primary  bibliographic  entry  see  Field  3A. 

W88-02453 


SELECTION  OF  SOLAR  DESALINATION 
SYSTEM  FOR  SUPPLY  OF  WATER  IN 
REMOTE  ARID  ZONES, 

King    Abdulaziz    Univ.,    Jeddah    (Saudi    Arabia). 

Dept.  of  Nuclear  Engineering. 

For  primary  bibliographic  entry  see  Field  3A. 

W88-02454 


COMPARISON    OF    VARIOUS    DESIGNS    OF 
SOLAR  STILLS, 

Indian    Inst,    of  Tech.,    New    Delhi.    Centre    of 

Energy  Studies. 

For  primary  bibliographic  entry  see  Field  3A. 


W88-02455 


FORMULAS  FOR  CALCULATING  THE  AP- 
PROACH TO  EQUILIBRIUM  IN  OPEN  CHAN- 
NEL FLASH  EVAPORATORS  FOR  SALINE 
WATER, 

Pennsylvania   Univ.,   Philadelphia.   Dept.   of  Me- 
chanical Engineering  and  Applied  Mechanics. 
For  primary  bibliographic  entry  see  Field  3A. 
W88-02456 


MULTI-EFFECT  BOILING  DESALTING 
SYSTEM  AND  ITS  COMPARISON  WITH  THE 
MULTI-STAGE  FLASH  SYSTEM, 

Kuwait  Univ.,  Safat.  Dept.  of  Mechanical  Engi- 
neering. 
For  primary  bibliographic  entry  see  Field  3A. 

W88-02457 


INCIDENCE    OF    ANTIBIOTIC    RESISTANT 
BACTERIA  IN  DRINKING  WATER  IN  CAIRO, 

National  Research  Centre,  Cairo  (Egypt).  Water 

Pollution  Control  Lab. 

For  primary  bibliographic  entry  see  Field  5B. 

W88-02486 
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MUNICIPAL     WASTEWATER     TREATMENT 
PLANT  SLUDGE, 

Michigan  Dept.  of  Natural  Resources,  Lansing. 
For  primary  bibliographic  entry  see  Field  5E. 
W88-01501 


DISCUSSION    OF    GROUNDWATER    MONI- 
TORING, 

Environmental  Data,  Inc.,  Grand  Rapids,  MI. 
For  primary  bibliographic  entry  see  Field  7A. 
W88-01518 


FEDERAL  REGULATORY  CONSIDERATIONS 
IN  SLUDGE  UTILIZATION, 

Environmental  Protection  Agency,  Chicago,  IL. 

Water  Div. 

G.  A.  Vanderlaan. 

IN:  Sludge  and  Its  Ultimate  Disposal.  Ann  Arbor 

Science,  Ann  Arbor,  MI.  1981.  p  273-280.  3  tab,  7 

ref. 

Descriptors:  *Federal  jurisdiction,  *Sludge  dispos- 
al, 'Regulations,  Waste  management,  Rural  areas, 
Wastewater  treatment,  Municipal  wastewater. 

Sludge  management  is  directly  related  to  such 
other  societal  growth  problems  as  the  availability 
of  land  and  diminishing  supplies  of  materials  and 
energy.  Since  1970  the  fastest  population  growth 
has  been  in  rural  areas,  not  in  the  cities.  People  are 
moving  out  of  the  largest  cities  in  substantial  num- 
bers into  counties  with  the  lowest  population  den- 
sities. Rural  planning  capabilities  and  land  use  con- 
trols, where  they  exist,  cannot  anticipate  or  regu- 
late the  rapid  pace  of  new  development.  Further, 
rural  fiscal  resources  often  cannot  meet  the  de- 
mands for  such  public  services  as  sewers,  schools, 
medical  facilities,  police  and  fire  protection,  which 
are  created  by  new  residents.  The  many  tasks 
confronting  municipalities  experiencing  population 
increases  include  planning  sewage  treatment  im- 
provements -  expansions  or  entirely  new  systems. 
One  of  the  first  tasks  in  the  planning  stage  should 
be  the  development  of  a  sludge  management  pro- 
gram. The  end  product  of  the  wastewater  treat- 
ment operation  should  be  dealt  with  at  the  very 
beginning  of  the  planning  process.  Municipal 
sludge  treatment  and  handling  should  be  an  issue 
of  public  decision-making  and  should  be  brought 
out  of  the  conference  rooms  of  sanitary  engineers 
and  contractors  who  have  been  trained  in  design- 
ing and  building  bigger  and  better  treatment  sys- 
tems. In  these  communities  there  have  to  be  citi- 
zens trading  ideas  about  what  kind  of  future  sludge 
management  programs  are  best  for  their  area.  (See 
also  W88-01499)  (Lantz-PTT) 
W88-01521 
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THIRD  UNITED  STATES  -  THE  NETHER- 
LANDS MEETING  ON  DREDGING  AND  RE- 
LATED TECHNOLOGY. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161.  10-14  September 
1984,  Charleston,  South  Carolina.  Final  Report, 
March  1987.  305  p. 

Descriptors:  'Navigation,  *Waste  disposal,  *Water 
pollution  control,  *Dredging,  'Conferences,  Sym- 
posium, Sedimentation,  Channels. 

The  Third  United  States  -  The  Netherlands  meet- 
ing on  dredging  and  related  technology  was  held 
10-14  September  1984  in  Charleston,  South  Caroli- 
na. The  meeting  is  held  under  a  Memorandum  of 
Understanding  between  the  US  Army  Corps  of 
Engineers  and  The  Netherlands  Ministry  of  Trans- 
port and  Public  Works.  The  meeting  offers  a 
forum  for  exchange  of  information  concerning 
problems  of  mutual  concern  between  technical 
specialists  of  the  signatory  nations.  As  was  done 
previously,  the  third  meeting  was  held  in  the  form 
of  1-1/2  days  of  plenary  sessions  of  general  interest 
and  1-1/2  days  of  technical  workshop  sessions. 
The  technical  subjects  for  the  three  work  groups 
were:  (a)  Dredged  material  disposal  strategies;  (b) 
Management  of  contaminated  dredged  material; 
and  (c)  Navigation  channels.  The  workshops  ex- 
amined problems  of  concern  and  proposed  recom- 
mended future  courses  of  action  in  attempting  to 
solve  some  of  the  questions.  This  report  presents 
the  technical  workshop  sessions  and  their  summa- 
ries and  findings.  (See  W88-01523  thru  W88-01553) 
(Author's  abstract) 
W88-01522 


CAPPING  CONTAMINATED  DREDGED  MA- 
TERIAL, 

Army  Engineer  Waterways  Experiment  Station, 

Vicksburg,  MS.  Environmental  Lab. 

For  primary  bibliographic  entry  see  Field  5E. 

W88-01535 


PREDICTION  AND  FIELD  EVALUATION  OF 
THE  WATER  QUALITY  OF  EFFLUENT  FROM 
CONFINED  DISPOSAL  AREAS, 

Army  Engineer  Waterways  Experiment  Station, 

Vicksburg,  MS.  Environmental  Lab. 

For  primary  bibliographic  entry  see  Field  5B. 

W88-01537 


DREDGLNG  AS  A  CLEANUP  METHOD  FOR 
AN  INDUSTRIALIZED  BAY, 

Army  Engineer  District,  Seattle,  WA.  Seattle  Dis- 
trict. 

K.  Phillips. 

IN:  Third  United  States  -  The  Netherlands  Meet- 
ing on  Dredging  and  Related  Technology,  10-14 
September  1984,  Charleston,  South  Carolina.  Final 
Report,  March  1987.  p  142-148,  5  tab. 

Descriptors:  'Cleanup  operations,  'Bays,  'Dredg- 
ing, 'Commencement  Bay,  'Washington,  'Water 
pollution  control,  Costs,  Waste  disposal,  Site  selec- 
tion. 

The  Commencement  Bay  Superfund  site  is  unique 
among  national  priority  sites  in  that  (a)  the  site 
covers  a  large  geographic  area,  including  a  river, 
seven  navigation  waterways,  more  than  10  miles  of 
shoreline,  and  major  portions  of  the  City  of 
Tacoma,  Washington;  (b)  much  of  the  site  con- 
tamination has  been  found  in  the  marine  environ- 
ment of  the  bay;  and  (c)  remedial  action  for  the  site 
is  expected  to  include  dredging  and  disposal  of 
contaminated  sediments.  A  major  output  of  the 
remedial  investigations  of  the  site,  scheduled  for 
completion  in  December  1984,  will  be  the  identifi- 
cation of  'problem'  sediments  that  are  sufficiently 
hazardous  in  place  to  warrant  Superfund  remedial 
action.  By  agreement  with  the  State  of  Washing- 
ton, Department  of  Ecology,  the  Seattle  District, 
US  Army  Corps  of  Engineers,  conducted  an  eval- 
uation of  alternative  dredging  methods  and  equip- 
ment, disposal  methods  and  sites,  and  site  control 
and  treatment  practices  for  contaminated  sedi- 
ments from  the  bay  nearshore  area.  The  alterna- 
tives analysis  was  based  on  three  evaluation  fac- 
tors: (a)  cost  of  each  alternative,   (b)  degree  of 


contaminant  confinement  and  release  resulting 
with  each  alternative,  and  (c)  considerations  and 
limitations  specific  to  each  alternative.  Characteris- 
tics of  the  dredges  evaluated,  and  alternative  dis- 
posal methods,  site  control  practices,  and  treatment 
options  considered,  along  with  their  respective 
costs,  are  summarized  in  tabular  form.  (See  also 
W88-01522)(Lantz-PTT) 
W88-01539 


DEVELOPMENT  OF  CRITERIA  FOR  THE 
DREDGING  AND  DISPOSAL  OF  CONTAMI- 
NATED DREDGED  MATERIAL, 

Rotterdam  Public  Works  Dept.  (Netherlands). 
For  primary  bibliographic  entry  see  Field  5E. 
W88-01540 


DREDGING  OF  POLLUTED  SEDIMENT  IN 
THE  FIRST  PETROLEUM  HARBOR,  ROTTER- 
DAM, 

Volker  (Adriaan)  Dredging  Co.,  Rotterdam  (Neth- 
erlands). 

For  primary  bibliographic  entry  see  Field  5E. 
W88-01542 


IMPROVED  TECHNIQUES  FOR  REMOVAL 
OF  SEDIMENTS  CONTAMINATED  WITH 
HAZARDOUS  MATERIALS, 

JRB  Associates,  Inc.,  McLean,  VA. 
R.  S.  Wetzel,  A.  N.  Tafuri,  and  J.  R.  Sinclair. 
IN:  Third  United  States  -  The  Netherlands  Meet- 
ing on  Dredging  and  Related  Technology,  10-14 
September  1984,  Charleston,  South  Carolina.  Final 
Report,  March  1987.  p  191-194. 

Descriptors:  'Cleanup  operations,  'Contaminated 
sediments,  'Hazardous  wastes,  'Dredging,  Classifi- 
cation, Pilot  studies,  Field  tests. 

Realizing  the  need  to  improve  the  capabilities  of 
response  personnel  in  dealing  with  cleanup  oper- 
ations involving  contaminated  sediments,  the  US 
Coast  Guard  and  the  US  EPA  have  jointly  funded 
a  research  project  to:  (a)  identify,  characterize,  and 
classify  chemicals  that  sink  in  watercourses  and  are 
amenable  to  recovery  by  dredging  and/or  other 
techniques  such  as  in-situ  treatment;  (b)  review  the 
state  of  the  art  of  contaminated  sediment  manage- 
ment technology  to  document  and  identify  im- 
proved methodologies  for  handling  and  disposing 
of  contaminated  sediments;  (c)  implement  pilot- 
scale  studies  on  recommended  modified  approach- 
es identified  under  the  state-of-the-art  work;  and 
(d)  perform  field  demonstrations  of  methods  and 
equipment  developed.  The  first  two  activities 
under  this  program  have  been  completed.  A  data- 
base was  developed  based  on  the  Chemical  Haz- 
ards Response  Information  System.  The  resulting 
Hazardous  Sinkers  List  contains  468  chemicals. 
Existing  technologies,  such  as  those  from  the  con- 
struction, dredging,  mining,  wastewater  treatment, 
spill  response,  and  hazardous  waste  management 
industries,  are  applicable  to  contaminated  sedi- 
ments management.  (See  also  W88-01522)  (Lantz- 
PTT) 
W88-01543 


PREVENTION  OF  WATER  POLLUTION  AND 
PLAN  FOR  THE  EXPLOITATION  OF  THE 
ASH  TIP  OF  THE  LA  ROBLA  CONVENTION- 
AL POWER  STATION, 

EPTISA-GHESA-TRSA-Empresarios       Agrupa- 

dos,  Madrid  (Spain). 

For  primary  bibliographic  entry  see  Field  5E. 

W88-01555 


HYDROGEOLOGICAL  CONDITIONS  FOR 
LEACHATE  PRODUCTION  CONTROL  IN  A 
SULFIDE  MINE  TAILING, 

Uppsala  Geosystem  A.B.  (Sweden). 
C.  L.  Axelsson,  L.  Karlqvist,  and  T.  Olsson. 
IN:  Mine  Water,  Proceedings  of  the  Second  Inter- 
national Congress.  Volume  2,  September  1985.  p 
615-622,  4  fig,  2  ref. 

Descriptors:  'Water  pollution  prevention,  'Water 
quality  control,  'Acid  mine  water,  'Geohydro- 
logy,  'Sulfides,  'Leachates,  Mine  wastes,  Sweden, 
Snow,  Infiltration,  Precipitation. 


Leachate  of  contaminated  water  from  sulfide  mine 
residual  products  is  a  great  environmental  problem 
in  Sweden.  An  investigation  was  carried  out  to 
minimize  leachate  production  from  the  residual 
products  by  means  of  covering  the  deposits  with 
natural  soil  materials.  The  study  shows  that  natural 
soil  types  have  such  a  high  infiltration  capacity, 
that  no  significant  sealing  effects  are  obtained.  It  is 
only  possible  to  reduce  the  infiltration  at  periods 
with  intense  precipitation  or  rapid  melting  of 
snow,  and  then  only  the  peaks  in  the  leachate 
production  are  affected.  Nevertheless,  the  sealing 
and  covering  layers  on  the  top  of  a  deposit  are  of 
great  importance  as  water  reservoirs  and  thus  in- 
crease the  evapotranspiration  losses.  (See  also 
W88-01554)  (Author's  abstract) 
W88-01556 


MIGRATION  AND  CONTAINMENT  OF  LEA- 
CHANTS  FROM  URANIUM  TAILINGS 
PONDS, 

Carleton  Univ.,  Ottawa  (Ontario).   Inst,  of  Civil 

Engineering. 

For  primary  bibliographic  entry  see  Field  5E. 

W88-01557 


SUBMODELS  OF  WATER  QUALITY  FOR  THE 
ANALYSIS  OF  REGIONAL  WATER  POLICIES 
IN  OPEN-PIT  LIGNITE  MINING  AREAS, 

Technische  Univ.,  Dresden  (German  D.R.).  Inst, 
of  Lignite  Mining. 

J.  Hummel,  R.  Fischer,  L.  Luckner,  and  S.  Kaden. 
IN:  Mine  Water,  Proceedings  of  the  Second  Inter- 
national Congress.  Volume  2,  September  1985.  p 
673-684,  5  fig,  1  tab,  10  ref. 

Descriptors:  'Water  quality,  'Public  policy, 
'Water  pollution  control,  'Computer  models, 
'Lignite  mines,  'East  Germany,  Mine  water, 
Water  quality  control,  Iron,  Water  treatment, 
Model  studies,  Groundwater  quality. 

An  approach  to  water  quality  submodels  for  the 
analysis  of  regional  water  policies  in  open-pit  lig- 
nite mining  areas  is  outlined,  with  special  regard  to 
a  test  region  in  the  German  Democratic  Republic. 
Reduced  conceptual  water  quality  models  have 
been  developed  for  the  concentrations  of  the  sub- 
stances Fe(2  +  )  and  H(  +  )  in  mine  water  treatment 
plants,  rivers  and  remaining  pits.  The  resulting 
system  of  differential  equations  is  solved  numeri- 
cally. The  methodology  used  to  obtain  simplified 
models  of  groundwater  and  surface  water  quality 
processes  suitable  for  decision  support  model  sys- 
tems for  regional  water  policies  in  open-pit  lignite 
mining  areas  is  assumed  to  be  applicable  to  similar 
regional  studies.  (See  also  W88-01554)  (Author's 
abstract) 
W88-01561 


SYNERGETIC  APPROACH  TO  CONTROL 
ACID  MINE  DRAINAGE:  A  MICHIGAN  CASE 
HISTORY, 

Michigan  Technological  Univ.,  Houghton.  Inst,  of 
Mineral  Research. 
A.  M.  Johnson. 

IN:  Mine  Water,  Proceedings  of  the  Second  Inter- 
national Congress.  Volume  2,  September  1985.  p 
695-708,  7  fig,  1  tab,  8  ref. 

Descriptors:  'Water  pollution  control,  'Mine 
wastes,  'Acid  mine  drainage,  'Michigan,  'Case 
studies,  'Path  of  pollutants,  Water  quality  control, 
Acidic  water,  Leaching,  Pumping,  Water  pollution 
sources,  Economic  aspects. 

Acid  drainage  was  a  problem  associated  with  iron 
ore  mining  on  the  West  Menominee  Range  in 
northern  Michigan.  With  the  cessation  of  mining  in 
the  last  decade,  it  was  generally  assumed  that  acid 
drainage  would  cease.  For  most  mines  this  was 
true,  however,  upon  flooding,  acid  from  several  of 
them  began  flowing  into  the  surface  drainage  with 
resulting  pollution  problems.  Hydrologic  studies 
showed  that  most  of  the  drainage  originated  from 
acid  in  the  mine  pool  with  lesser  amounts  from 
surface  leaching  of  pyritic  waste  rock  piles.  The 
average  rate  of  flow  was  low  (3-8  1/sec),  but  given 
the  large  volume  of  the  acid  reservoir  it  was  deter- 
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mined  that  acid  drainage  would  be  a  problem  for 
many  decades.  Pumping  was  investigated  as  a 
means  to  halt  the  acid  flow  but  because  of  high 
costs  was  not  implemented.  Subsequent  tests  dem- 
onstrated that  nearby  river  water  had  more  than 
adequate  capacity  to  neutralize  the  acid  and  that 
only  a  small  percentage  of  the  river  water  was 
needed  to  neutralize  the  acid  and  cause  precipita- 
tion of  the  metals.  Based  upon  these  results,  a  plan 
to  'treat'  the  acid  water  by  diverting  river  water 
into  the  mine  pit  was  proposed.  Further  settling 
would  occur  as  the  waters  flow  through  a  series  of 
natural  ponds  which  lie  downslope  from  the  mine. 
A  clear  effluent  would  be  returned  to  the  river 
about  one  kilometer  downstream.  Basically  this 
system  utilizes  the  same  mechanisms  that  are  pres- 
ently occurring  in  the  river;  i.e.,  neutralization  and 
metal  precipitation,  but  under  controlled  condi- 
tions. This  synergetic  approach  is  viewed  as  an 
attractive  low-cost  method  for  abating  acid  drain- 
age in  Michigan.  It  may  have  application  in  other 
areas.  (See  also  W88-01554)  (Author's  abstract) 
W88-01563 


PLANNING  AND  DESIGN  OF  COAL  WASTE 
DISPOSALS  IN  VIEW  OF  GROUNDWATER 
PROTECTION, 

J.  Libicki. 

IN:  Mine  Water,  Proceedings  of  the  Second  Inter- 
national Congress.  Volume  2,  September  1985.  p 
723-735,  1  fig,  4  ref. 

Descriptors:  'Water  quality  control,  *Coal  mines, 
•Mine  wastes,  'Groundwater  pollution,  'Waste 
management,  'Waste  disposal,  Water  pollution 
prevention,  Aquifers,  Monitoring,  Groundwater 
quality,  Disposal  sites. 

Disposal  of  coal  waste  and  coal  fired  powerplant 
ash  in  an  environmentally  acceptable  way  is  very 
important.  These  wastes  have  polluting  potential 
due  to  the  content  of  leachable  components  which 
can  migrate  to  aquifers.  Different  types  of  coal 
wastes  and  testing  methods  are  discussed  from  the 
viewpoint  of  disposal.  Different  types  of  disposal 
sites  include  over-terrain  disposal;  'dry'  disposal 
(below  terrain  level  but  above  the  groundwater 
table);  and  'wet'  disposal  sites  (below  terrain  level 
and  below  the  groundwater  table).  Recommenda- 
tions for  planning  and  design  of  safe  disposal  are 
proposed,  as  well  as  planning  of  groundwater  mon- 
itoring around  disposal  sites.  An  example  design  of 
a  large  disposal  with  full  groundwater  protection  is 
presented.  (See  also  W88-01554)  (Lantz-PTT) 
W88-01565 


MODELING  OF  MIGRATION  PROCESSES 
WITH  COUPLED  MIGRANTS  AND  THEIR  RE- 
DUCTION TO  CONTROL  MODELS, 

Technische  Univ.,  Dresden  (German  D.R.).  Inst, 
of  Lignite  Mining. 
L.  Luckner. 

IN:  Mine  Water,  Proceedings  of  the  Second  Inter- 
national Congress.  Volume  2,  September  1985.  p 
737-748,  4  fig,  8  ref. 

Descriptors:  'Water  quality  control,  'Model  stud- 
ies, 'Path  of  pollutants,  'Water  pollution  preven- 
tion, Mine  water,  Mine  wastes,  Water  policy,  Lig- 
nite mines,  Water  treatment,  Acid  mine  drainage. 

The  development  of  complex  decision  support 
model  systems  for  the  analysis  of  regional  water 
policies  for  regions  with  intense  development  af- 
fecting and  being  affected  by  the  water  resources 
system  is  of  increasing  importance.  Some  of  the 
best  illustrations  are  regions  with  open-pit  lignite 
mining.  Such  systems  have  to  be  studied  using 
appropriate  submodels  for  water  quality  processes. 
Discharge  of  acid  ferruginous  mine  water  into 
rivers  is  considered  to  have  the  most  important 
impact  on  water  quality  in  open-pit  lignite  mining 
areas.  One  goal  of  the  model  system  is  the  choice 
of  the  necessary  degree  of  purification  for  mine 
water  treatment  plants,  taking  into  account  self- 
purification  in  rivers  as  well  as  the  water  quality 
demand  of  downstream  users.  The  state-of-the-art 
of  comprehensive  water  quality  models  is  de- 
scribed with  special  regard  to  lignite  mining  areas. 
Based  on  these  descriptions  approaches  for  model 
reduction  are  outlined.  (See  also  W88-01554) 
(Lantz-PTT) 


W88-01566 


HYDROGEOLOGIC  ASPECTS  OF  THE  ABAN- 
DONMENT OF  AN  UNDERGROUND  LEAD- 
ZINC  MINE, 

Idaho  Univ.,  Moscow.  Coll.  of  Mines  and  Earth 

Resources. 

For  primary  bibliographic  entry  see  Field  4B. 

W88-01570 


USE  OF  CONTROLLED  RELEASE  BACTERI- 
CIDES FOR  RECLAMATION  AND  ABATE- 
MENT OF  ACID  MINE  DRAINAGE, 

Goodrich  (B.F.)  Co.,  Akron,  OH. 
A.  A.  Sobek,  M.  A.  Shellhorn,  and  V.  Rastogi. 
IN:  Mine  Water,  Proceedings  of  the  Second  Inter- 
national Congress.  Volume  2,  September  1985.  p 
817-827,  6  fig,  3  tab,  8  ref. 

Descriptors:  'Water  pollution  control,  'Bacteri- 
cides, 'Acid  mine  drainage,  'Water  pollution  treat- 
ment, 'Water  quality  control,  'Wastewater  treat- 
ment, Thiobacillus  ferrooxidans,  Biological  treat- 
ment, Reclamation,  Polymers,  Acidity,  Iron,  Alu- 
minum, Manganese,  Sulfates. 

Oxidation  of  pyritic  materials  in  mine  tailings, 
refuse  piles  and  spoil  is  catalyzed  by  the  bacteria 
Thiobacillus  ferrooxidans  which,  below  a  pH  of  3, 
accelerate  oxidation  kinetics  by  a  factor  of  five  to 
ten.  Several  chemical  agents  have  been  demon- 
strated to  inhibit  T.  ferrooxidans.  However,  the 
effectiveness  of  these  bactericides  is  material  spe- 
cific. Laboratory  techniques  were  developed  to 
determine  which  bactericide  would  provide  the 
greatest  economic  benefit  for  an  individual  site. 
Spray  applications  of  bactericides  can  be  used  for 
short  term  acid  abatement  in  active  operations.  For 
reclamation,  a  dispersed  monolithic  controlled  re- 
lease system  was  developed.  This  system  provides 
active  agent  in  required  concentrations  for  periods 
of  three  to  five  years  to  permit  growth  of  vegeta- 
tion using  minimal  quantities  of  topsoiling  materi- 
als. Bactericide  release  rate  is  controlled  by  the 
polymer  matrix  and  by  the  size  of  the  monolithic 
pellets.  The  pellets  are  applied  by  a  hydroseeder  in 
a  one-step  operation  which  distributes  pellets  and 
sprays  a  bactericide  solution.  Spray  solutions  initi- 
ate rapid  bacteria  inhibition  and  overcome  over- 
burden adsorption  capacity,  while  pellets  provide 
long-term  control.  The  system  is  applied  after 
rough  grading  of  disturbed  materials  and  then  cov- 
ered by  topsoiling  material.  Four  refuse  piles  in  the 
Appalachian  region  of  the  United  States  were  re- 
claimed in  1984.  Water  quality  improvement  of 
82%  to  95%  over  control  were  obtained  for  acidi- 
ty, iron,  aluminum,  manganese  and  sulfates.  Signifi- 
cant loss  of  vegetation  due  to  acid  burnout  oc- 
curred on  the  control  areas  while  treated  areas 
support  a  vigorous  vegetation.  (See  also  W88- 
01554)  (Author's  abstract) 
W88-01572 


GROUND-WATER  REACTIONS  TO  SURFACE 
COAL  MINING  IN  SEMIARID  LANDS, 

Montana  Bureau  of  Mines  and  Geology,   Butte. 
For  primary  bibliographic  entry  see  Field  4C. 
W88-01576 


MAIN  DEWATERING  OF  MINES  NEW  COST 
SAVING  TECHNIQUES, 

Flygt  A.B.,  Solna  (Sweden). 

For  primary  bibliographic  entry  see  Field  4B. 

W88-01578 


MINE  DEWATERING  DESIGN  IN  SURFACE 
MINING  TO  IMPROVE  THE  QUALITY  OF 
GROUND  WATER, 

Universidad   Politecnica  de   Madrid   (Spain).   Es- 
cuela  Tecnica  Superior  de  Ingenieros  de  Minas. 
For  primary  bibliographic  entry  see  Field  4B. 
W88-01581 


MINE  WATER  -  A  RESOURCE  FOR  TRANS- 
PORTATION OF  ORES  FROM  UNDER- 
GROUND MINES, 

Luleaa  Univ.  (Sweden).  Div.  of  Water  Resources 


Engineering. 

For  primary  bibliographic  entry  see  Field  3C. 

W88-01589 


RECLAMATION  AND  REDEVELOPMENT  OF 
CONTAMINATED  LAND:  VOLUME  I,  U.S. 
CASE  STUDIES, 

Research  Triangle  Inst.,  Research  Triangle  Park, 

NC. 

For  primary  bibliographic  entry  see  Field  5E. 

W88-01606 


PLATING  WASTE  TREATMENT, 

For   primary   bibliographic   entry   see   Field   5D 
W88-01653 


ENVIRONMENTAL  LAW  HANDBOOK, 

J.  G.  Arbuckle,  M.  A.  Brown,  N.  S.  Bryson,  G  W 
Frick,  and  R.  M.  Hall. 

Government  Institutes,  Inc.,  Rockville,  MD 
Eighth  Edition,  1985.  586  p. 

Descriptors:  'Legal  aspects,  'Water  law,  'Envi- 
ronmental law,  Resource  Conservation  and  Recov- 
ery Act,  Comprehensive  Environmental  Response 
Compensation  and  Liability  Act,  Toxic  substances, 
Safe  Drinking  Water  Act,  Air  pollution,  Water 
pollution  control,  National  Environmental  Policy 
Act,  Pesticides,  Regulations. 

A  complex  body  of  environmental  laws,  regula- 
tions, and  decisions  is  now  established  in  the 
United  States.  Environmental  law,  which  evolved 
quickly,  now  ranks  with  labor,  tax,  banking,  com- 
munications, and  several  other  fields  as  an  accept- 
ed part  of  our  legal  system.  The  chapters  in  this 
book  present  the  various  aspects  of  environmental 
law:  (1)  Common  Law;  (2)  Resources  Conserva- 
tion and  Recovery  Act;  (3)  Comprehensive  Envi- 
ronmental Response,  Compensation  and  Liability 
Act  (SUPERFUND);  (4)  Toxic  substances;  (5) 
Safe  Drinking  Water  Act;  (6)  Air  Pollution  Con- 
trol; (7)  Water  Pollution  Control;  (8)  The  Occupa- 
tional Safety  and  Health  Act;  (9)  National  Envi- 
ronmental Policy  Act;  (10)  Federal  Regulation  of 
Pesticides;  (11)  Marine  Protection,  Research  and 
Sanctuaries  Act;  (12)  Noise  Control;  (13)  Land 
Use:  Major  Issues  in  the  Control  of  Industrial 
Development;  and  (14)  Enforcement  and  Liabil- 
ities. (Lantz-PTT) 
W88-01654 


GROUND  WATER  QUALITY  PROTECTION, 

Oklahoma  Univ.,  Norman.  Environmental  and 
Ground  Water  Inst. 

L.  W.  Canter,  R.  C.  Knox,  and  D.  M.  Fairchild. 
Lewis  Publishers,  Inc.,  Chelsea,  MI.  1987.  562  p. 

Descriptors:  'Groundwater  quality,  'Water  qual- 
ity control,  'Water  pollution  prevention,  Ground- 
water management,  Water  pollution  sources, 
Water  pollution  control,  Groundwater  pollution, 
Cleanup  operations,   Water  quality  management. 

Many  groundwater  quality  management  programs 
are  being  developed  within  federal  agencies,  state 
and  local  governments,  and  the  private  sector.  The 
planning  and  implementation  of  these  programs 
should  be  based  on  sound  technical  information 
and  knowledge,  and  this  book  can  be  considered  as 
a  resource  document  to  aid  in  the  process.  This 
book  is  organized  into  11  chapters,  with  the  first 
three  containing  basic  information,  Chapters  4-9 
addressing  groundwater  pollution  sources  and 
their  evaluation,  and  Chapter  10  and  11  focusing 
on  pollution  control  and  cleanup  and  groundwater 
quality  management.  (Lantz-PTT) 
W88-01655 


ENVIRONMENTAL       ENGINEERING       AND 
SANITATION, 

For   primary   bibliographic   entry   see   Field    5D. 
W88-01659 


WATER   QUALITY   MODELING:   A   REVIEW 
OF  THE  ANALYSIS  OF  UNCERTAINTY, 
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WATER  QUALITY  MANAGEMENT  AND  PROTECTION— Field  5 

Water  Quality  Control — Group  5G 


Imperial  Coll.  of  Science  and  Technology,  London 

(England).  Dept.  of  Civil  Engineering. 

M.  B.  Beck. 

Water  Resources  Research  WRERAQ,  Vol.  23, 

No.  8,  p  1393-1442,  August  1987.  17  fig,  269  ref. 

Descriptors:  'Uncertainty  analysis,  'Mathematical 
studies,  'Model  studies,  'Data  interpretation, 
•Mathematical  models,  'Water  quality,  Reviews, 
Mathematical  equations,  Water  quality  models, 
Prediction. 

The  role  of  uncertainty  in  the  identification  of 
mathematical  models  of  water  quality  and  in  the 
application  of  these  models  to  problems  of  predic- 
tion is  reviewed.  Four  problem  areas  are  examined 
in  detail:  uncertainty  about  model  structure,  uncer- 
tainty in  the  estimated  model  parameter  values,  the 
propagation  of  prediction  errors,  and  the  design  of 
experiments  in  order  to  reduce  the  critical  uncer- 
tainties associated  with  a  model.  An  impression  of 
the  current  and  future  issues  in  the  analysis  of 
uncertainty  in  water  quality  modeling  is  given. 
Sections  are  also  included  dealing  with:  (1)  identifi- 
ability  and  experimental  design,  (2)  the  generation 
of  preliminary  model  hypotheses  under  conditions 
of  sparse,  grossly  uncertain  field  data,  (3)  the  selec- 
tion and  evaluation  of  model  structure,  (4)  parame- 
ter estimation  (model  calibration),  (5)  checks  and 
balances  on  the  identified  model,  and  (6)  prediction 
error  propagation.  The  algorithms  of  system  iden- 
tification, in  particular,  the  methods  of  recursive 
estimation,  are  discussed  and  related  to  the  subject 
of  identification  to  the  problems  of  prediction  un- 
certainty and  first-order  error  analysis.  Serious 
omissions  from  this  review  include  development 
and  solution  of  stochastic  differential  equations  and 
the  issue  of  decision  making  under  uncertainty.  It 
is  concluded  that  much  work  has  been  done  on  the 
analysis  of  uncertainty  in  the  development  of  math- 
ematical models  of  water  quality  and  that  much 
remains  to  be  done.  A  lack  of  model  identifiability 
has  been  an  outstanding  difficulty  in  the  interpreta- 
tion and  explanation  of  past  observed  system  be- 
havior, and  there  is  ample  evidence  to  show  that 
the  'larger,'  more  'comprehensive'  models  are 
easily  capable  of  generating  highly  uncertain  pre- 
dictions of  future  behavior.  For  the  future  of  the 
subject,  it  is  speculated  that  there  is  the  possibility 
for  progress  in  the  development  of  novel  algo- 
rithms for  model  structure  identification,  a  need 
for  new  questions  to  be  posed  in  the  problem  of 
prediction,  and  a  distinct  challenge  to  the  conven- 
tional views  in  the  forms  of  knowledge  representa- 
tion and  manipulation  now  emerging  in  the  field  of 
artificial  intelligence.  (Wood-PTT) 
W88-01675 


PROFTENCY  TESTING  OF  WATER  MICROBI- 
OLOGY LABORATORIES  IN  THE  NETHER- 
LANDS, 

Rijksinstituut  voor  de  Volksgezondheid  en  Milieu- 
hygiene,  Bilthoven  (Netherlands).  Lab.  for  Water 
and  Food  Microbiology. 

A.  H.  Havelaar,  W.  M.  Hogeboom,  V.  M.  Sekhuis, 
and  E.  H.  W.  van  Erne. 

Journal  of  Applied  Bacteriology  JABAA4,  Vol. 
62,  No.  6,  p  555-564,  June  1987.  4  fig,  7  tab,  15  ref. 
Netherlands  Ministry  of  Housing,  Physical  Plan- 
ning and  Environmental  Hygiene  Project  RIVM 
148136. 

Descriptors:  'Water  quality  control,  'Evaluation, 
'Water  quality,  'Bacterial  analysis,  'Pollutant 
identification,  'Proficiency  testing,  Water  quality 
standards,  Netherlands,  Biological  samples,  Water 
analysis,  Coliforms,  Bacteria,  Statistical  analysis, 
Microbiological  studies. 

In  a  3-year  period,  four  series  of  simulated  water 
samples  containing  selected  test  strains  were  dis- 
tributed to  more  than  50  laboratories  in  The  Neth- 
erlands for  bacteriological  testing.  Participating 
laboratories  examined  the  samples  by  enrichment 
or  membrane  filtration  methods,  or  both,  for  total 
coliform  organisms,  thermotolerant  coliform  orga- 
nisms, fecal  streptococci  and  standard  plate  counts 
(37  C  and  22  C)  according  to  Dutch  standard 
methods.  The  results  were  quantitatively  satisfac- 
tory: the  distribution  of  positive  and  negative  re- 
sults with  subsamples  conformed  to  stochastic  vari- 
ation; the  standard  deviation  of  membrane  or  plate 


counts  was  usually  in  the  range  which  may  be 
expected  from  a  Poisson  distribution,  and  there 
was  good  correspondence  between  average  counts 
in  participating  laboratories  and  those  expected 
from  controls  in  the  organizing  laboratory.  Prob- 
lems of  a  qualitative  nature  were  frequently  en- 
countered, however.  Among  them  were  a  false 
positive  response  with  a  strain  of  Enterobacter 
cloacae  in  the  thermotolerant  coliform  test;  a  false 
positive  result  with  Clostridium  perfringens  in  en- 
richment tests  for  total  or  thermotolerant  coliform 
organisms  and  false  positive  results  with  Micrococ- 
cus varians  in  the  fecal  streptococcus  test  by  mem- 
brane filtration.  It  is  concluded  that  quality  assess- 
ment should  be  a  consistent  activity  in  water 
microbiology  laboratories.  For  this  purpose,  stable 
and  well  characterized  reference  materials  are 
needed.  (Author's  abstract) 
W88-01710 


AGRICULTURAL  CHEMICALS  IN  GROUND 
WATER:  SUGGESTIONS  FOR  THE  ENVIRON- 
MENTAL PROTECTION  AGENCY  STRATEGY, 

Kansas  State  Univ.,  Manhattan.  Inst,  for  Environ- 
mental Research. 

For  primary  bibliographic  entry  see  Field  5B. 
W88-01714 


PERSISTENCE  OF  SYNTHETIC  SOLVENT 
CONTAMINANTS  IN  A  GLACIAL  OUTWASH 
AQUIFER,  WASHINGTON  STATE, 

Environmental  Protection  Agency,  Seattle,  WA. 

Region  X. 

For  primary  bibliographic  entry  see  Field  5B. 

W88-01734 


PREVENTION  AND  CONTAINMENT  OF  HAZ- 
ARDOUS/TOXIC MATERIALS  SPILLS  IN  DE- 
PARTMENT OF  DEFENSE  STORAGE  AND 
HANDLING  AREAS, 

Army  Environmental  Hygiene  Agency,  Aberdeen 

Proving  Ground,  MD. 

For  primary  bibliographic  entry  see  Field  5E. 

W88-01736 


TOXIC   ORGANIC   BEHAVIOR   IN   SLUDGE- 
AMENDED  SOILS, 

New  Mexico  State  Univ.,  Las  Cruces.  Dept.  of 

Crop  and  Soil  Sciences. 

For  primary  bibliographic  entry  see  Field  5B. 

W88-01737 


BENNETT'S  QUARRY:  A  CASE  STUDY  OF  AN 
IMMEDIATE  REMOVAL  OF  PCB  WASTES 
UNDER  SUPERFUND, 

Weston   (Roy   F.),   Inc.,   Northbrook,   IL.   SPER 

Div. 

For  primary  bibliographic  entry  see  Field  5E. 

W88-01741 


CONTAINMENT  OF  IRON  SULFATE  FROM 
ABANDONED  PICKLE  LIQUOR  PONDS  IN- 
VESTIGATION, FEASIBILITY  STUDY  DESIGN 
AND  CONSTRUCTION, 

Donohue  and   Associates,   Inc.,   Sheboygan,   WI. 
For  primary  bibliographic  entry  see  Field  5E. 
W88-01742 


LIQUID  DISPOSAL,  INCORPORATED:  A  $2.2 
MILLION  SUPERFUND  IMMEDIATE  RE- 
MOVAL ACTION, 

Weston  (Roy   F.),   Inc.,   Northbrook,   IL.   SPER 

Div. 

For  primary  bibliographic  entry  see  Field  5E. 

W88-01743 


SITE  SAFETY  AT  THE  MIDDLETOWN  ROAD 
REMOVAL, 

Geo/Resource  Consultants,  Inc.,  Washington,  DC. 
For  primary  bibliographic  entry  see  Field  5E. 
W88-01744 


MONITORING  AN  IMPLEMENTED  REMEDI- 
AL ACTION, 


Conestoga-Rovers  and  Associates,  Waterloo  (On- 
tario). 

For  primary  bibliographic  entry  see  Field  5E. 
W88-01745 


REGULATION  OF  UNDERGROUND  CHEMI- 
CAL STORAGE  TANKS  IN  THE  SAN  FRAN- 
CISCO BAY  AREA, 

California  Regional  Water  Quality  Control  Board, 

Oakland.  San  Francisco  Bay  Region. 

For  primary  bibliographic  entry  see  Field  5B. 

W88-01748 


AVOIDING  FAILURE  OF  LEACHATE  COL- 
LECTION SYSTEMS  AT  HAZARDOUS  WASTE 
LANDFILLS, 

Little  (Arthur  D.),  Inc.,  Cambridge,  MA.  Hazard- 
ous Waste  Management  Unit. 
For  primary  bibliographic  entry  see  Field  5E. 
W88-01749 


SANITARY  LANDFILL  LINERS  -  AN  OVER- 
VIEW OF  REGULATORY  REQUIREMENTS 
AND  ENGINEERING  PRACTICES, 

Land  and  Lakes  Co.,  Park  Ridge,  IL. 

For  primary  bibliographic  entry  see  Field  5E. 

W88-01750 


WATER  AND  THE  MICHIGAN  ECONOMY: 
MANAGING  WATER  QUALITY, 

Michigan  State  Univ.,  East  Lansing.  Dept.  of  Agri- 
cultural Economics. 

J.  T.  Kovan,  L.  W.  Libby,  and  J.  P.  Hoehn. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  PB87  217196/ 
AS.  Price  codes:  A03  in  paper  copy,  A01  in  micro- 
fiche. Michigan  Institute  of  Water  Research,  E. 
Lansing,  Technical  Report  No.  G 1232-03,  March 
1987.  36  p,  2  fig,  46  ref.  Contract  No.  14-08-0001- 
G1232.  Project  No.  USGS  11232-03. 

Descriptors:  'Public  policy,  'Groundwater  qual- 
ity, 'Economic  aspects,  'Michigan,  'Water  quality 
control,  Water  quality,  Pollution  taxes,  Nonpoint 
sources,  Permits,  Zoning,  Land  classification. 

A  situation,  structure,  and  performance  model  is 
used  to  analyze  policy  alternatives  for  managing 
groundwater  quality  in  Michigan.  The  study  fo- 
cuses on  policy  alternatives  that  may  be  used  to 
control  non-point  sources  in  nitrate  leachates.  The 
area-specific  nature  of  this  groundwater  problem 
suggests  an  important  regulatory  role  for  State  and 
local  governments.  State  and  Federal  efforts  are 
also  important  in  providing  a  scientifically  sound 
information  base  for  actions  by  local  governments. 
Nine  sets  of  policy  instruments  are  examined:  per- 
mitting, taxes,  zoning,  land  classification  systems, 
liability  rules,  penalties,  market  bargaining,  direct 
acquistion,  and  education.  Legal  liability,  land  clas- 
sification, and  education  are  the  policy  tools  cur- 
rently in  use.  Rural  zoning  and  direct  acquisition  of 
development  rights  are  likely  to  be  very  effective 
in  protecting  sensitive  groundwater  recharge  areas. 
Permitting  and  taxes  may  be  effective  instruments 
in  controlling  nitrate  effluents  across  large  geo- 
graphic areas.  The  direct  and  indirect  economic 
costs  of  permitting  and  targeted  taxes  are  likely  to 
be  high.  (MI  St.  U.) 
W88-01758 


DYNAMICS  OF  BLUE-GREEN  ALGAL  (MI- 
CROCYSTIS AERUGINOSA)  BLOOMS  IN  THE 
LOWER  NEUSE  RIVER,  NORTH  CAROLINA: 
CAUSATIVE  FACTORS  AND  POTENTIAL 
CONTROLS, 

North  Carolina  Univ.  at  Chapel  Hill.  Inst,  of 
Marine  Sciences. 

For  primary  bibliographic  entry  see  Field  5C. 
W88-01761 


CRITICAL  ASSESSMENT  OF  THE  INFLU- 
ENCE OF  MANAGEMENT  PRACTICES  ON 
WATER  QUALITY,  WATER  TREATMENT, 
AND  SPORT  FISHING  IN  MULTIPURPOSE 
RESERVOIRS  IN  KANSAS, 
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Field  5— WATER  QUALITY  MANAGEMENT  AND  PROTECTION 
Group  5G — Water  Quality  Control 


Kansas  Water  Resources  Research  Inst.,  Manhat- 
tan. 

For   primary   bibliographic   entry   see   Field   6G. 
W88-01764 


METHOD  OF  IN-SITU  LEACHING  OF  ORES, 

ISL  Ventures,  Inc.,  San  Francisco,  CA. 
R.  V.  Huff,  S.  G.  Axen,  and  D.  R.  Baughman. 
U.S.  Patent  No.  4,634,187;  January  6,  1987.  8  p,  10 
fig,  3  ref.  Official  Gazette  of  the  United  States 
Patent  Office,  Vol  1074,  No  1,  p  251-252,  January 
6,  1987. 

Descriptors:  'Patents,  "Leaching,  "Impervious 
boundaries,  "Groundwater  barriers,  "Water  pollu- 
tion control,  "Minerals,  Migration,  Lixiviant,  In 
situ  tests,  Drilling,  Polymers,  Encapsulation. 

In  situ  leaching  of  mineral  values  is  achieved  by 
encapsulating  the  ore  value  within  impermeable 
barriers  to  confine  the  migration  of  lixiviant  to 
control  its  loss  and  potential  pollution  of  ground- 
water. Vertical  barriers  are  formed  by  drilling  a 
ring  of  boundary  wells  around  the  desired  portion 
of  the  ore  body.  The  strata  surrounding  each 
boundary  well  may  be  fractured,  if  necessary.  The 
surrounding  strata  are  saturated  with  a  polymer  or 
other  impermeable  material  that  is  injected  into 
each  boundary  well.  Horizontal  barriers  are 
formed  as  part  of  the  process  of  drilling  and  com- 
pleting the  injection  and  production  wells  that  are 
later  used  for  in-situ  leaching.  An  overlapping  grid 
of  horizontally-oriented  fractures  is  created  above 
and  below  the  ore  body  and  radiating  from  each  of 
the  injection  and  production  wells.  The  fractures 
and  some  of  the  adjacent  rock  are  filled  with  a 
polymer  or  other  material  suitable  for  forming  an 
impermeable  barrier.  Sections  of  the  vertical  and 
horizontal  barriers  may  be  omitted  in  those  areas 
where  the  strata  surrounding  the  ore  body  are 
relatively  impermeable.  (Cremmins-AEPCO) 
W88-01778 


PROCESS  OF  SAFELY  DISPOSING  OF  WASTE 
MATERIALS, 

For  primary  bibliographic  entry  see  Field  5E. 
W88-01782 


STORAGE  POND, 

British  Nuclear  Fuels  Ltd.,  Warrington  (England). 
For  primary  bibliographic  entry  see  Field  5E. 
W88-01783 


DREDGE  ENVIRON  PROTECTION  ASSEM- 
BLY, 

F.  A.  Smith. 

U.S.  Patent  No.  4,386,872;  June  7,  1983.  9  p,  12  fig. 
Official  Gazette  of  the  United  States  Patent  Office, 
Vol  1031,  No  1,  p  156,  June  7,  1983. 

Descriptors:  "Patents,  "Water  pollution  preven- 
tion, "Dredging,  "Sediments,  "Dredge  spoil, 
Barges,  Bottom  sediments,  Caissons. 

A  barge-mounted  assembly  isolates  waterways 
during  dredging  to  prevent  disturbed  sediment 
from  spreading.  The  barge-mounted  dredge  pro- 
tection assembly  is  floated  to  the  dredging  area. 
Column  caissons  are  lowered  from  the  barge  into 
portions  of  the  channel  bottom  at  distances  suffi- 
cient to  support  the  barge  above  the  channel 
bottom  without  the  aid  of  water  within  the  chan- 
nel. The  column  caissons  thus  function  as  stilts  for 
supporting  the  barge  above  the  bottom  surface  of 
the  channel.  Separate  panel  support  columns  are 
also  lowered  from  the  barge  into  the  channel  or 
river  bottom  to  a  depth  that  resists  water  pressure 
acting  on  the  panel  members  extending  between 
each  pair  of  adjacent  panel  support  columns.  After 
the  panel  support  columns  are  in  position,  side 
panels  are  lowered  end-to-end  into  the  water  until 
they  completely  surround  the  barge  to  enclose  and 
isolate  the  water  within  the  dredging  area.  Seals 
located  between  the  side  panels  and  the  panel 
support  columns  ensure  a  fluid-tight  enclosure  is 
created  After  dredging  operations,  water  is  re- 
introduced into  the  area  and  the  side  panels  and 
support  columns  are  withdrawn.  (Cremmins- 
AEPCO) 


W88-01784 


METHOD  FOR  CONTAINING  OIL  AND/OR 
GAS  WITHIN  A  BLOW-OUT  COVER  DOME, 

Dome  Petroleum  Ltd.,  Calgary  (Alberta). 

C.  O'Rourke,  and  R.  Pilkington. 

U.S.  Patent  No.  4,405.258;  September  20,  1983.  8  p, 

5  fig.  Official  Gazette  of  the  United  States  Patent 

Office,  Vol   1034,  No  3,  p   1091,  September  20, 

1983. 

Descriptors:  "Patents,  "Water  pollution  control, 
"Blowouts,  "Oil  wells,  "Water  pollution  preven- 
tion, Oil  pollution,  Impervious  membranes,  Drain- 
age systems,  Offshore  platforms. 

Environmental  pollution  is  controlled  by  contain- 
ing oil  generated  by  an  underwater  blowout  of  an 
oil  and  gas  well  within  an  offshore  oil-containment 
dome.  The  dome  contains  an  upper  expanded 
dome-like  fluid  impervious  membrane,  a  fluid  im- 
pervious hollow  peripheral  ring  attached  to  the 
periphery  of  the  membrane  to  provide  a  bag-like 
container,  and  a  water  drainage  system  within  the 
container  for  connection  to  a  pump  conduit 
system.  Drained  sand  from  the  seabed  is  pumped 
into  the  bag-like  container;  thereby  providing  the 
hollow  peripheral  ring  as  a  self-supporting  hollow 
peripheral  torus  and  as  an  anchor  for  the  dome-like 
unit.  The  containment  dome  is  charged  with  a 
buoyant  amount  of  air  and  the  buoyed  dome  is 
floated  out  to  the  side  where  the  containment 
dome  is  to  be  located.  The  containment  dome  is 
submerged  by  controllably  releasing  the  air  while 
filling  the  dome  with  water,  thereby  sinking  it  until 
the  peripheral  hollow  torus  rests  on  the  seabed  at 
predetermined  locations.  The  lighter-than-water 
fluid  in  the  dome  is  captured  while  simultaneously 
displacing  water  from  within  the  dome  with  the 
lighter  than-water  fluid.  (Cremmins-AEPCO) 
W88-01785 


BAYESIAN  ANALYSIS  OR  SCIENTIFIC  JUDG- 
MENT OF  UNCERTAINTIES  IN  ESTIMATING 
RISK  DUE  TO  RN-222  IN  U.S.  PUBLIC  DRINK- 
ING WATER  SUPPLIES, 

North  Carolina  Univ.   at  Chapel   Hill.   Dept.  of 
Environmental  Sciences  and  Engineering. 
D.  J.  Crawford-Brown,  and  C.  R.  Cothern. 
Health  Physics  HLTPAO,  Vol.  53,  No.  1,  p  11-21, 
July  1987.  1  fig,  2  tab,  36  ref. 

Descriptors:  "Drinking  water,  "Health  effects, 
"Radioisotopes,  "Water  quality,  "Statistical  analy- 
sis, "Radon,  "Water  pollution  effects,  Estimating, 
Statistical  methods,  Environmental  policy,  Risks, 
Air  pollution  effects,  Carcinogens,  Administrative 
regulations. 

The  elements  which  contribute  to  the  range  of 
values  or  uncertainties  for  the  lifetime  risk  and 
dose  equivalent  due  to  Rn-222  in  U.S.  public  drink- 
ing water  supplies  are  estimated  and  discussed. 
From  imperfect  scientific  knowledge,  reasonable 
upper  and  lower  bounds  are  placed  on  these  esti- 
mates through  the  use  of  a  semi-quantitative  Baye- 
sian  approach  to  uncertainty  analysis.  The  factors 
considered  are:  occurrence  of  Rn-222  in  drinking 
water,  indoor  air  Rn-222  concentrations  as  a  func- 
tion of  drinking  water  concentration,  equilibrium 
state  of  the  progeny,  fraction  of  daughter  products 
attached  to  aerosol  particles,  anatomical  and  dosi- 
metric variables,  epidemiological  studies  and 
choice  of  latency  period,  plateau  period  and  effects 
of  age.  For  Rn  in  U.S.  public  drinking  water 
supplies,  it  is  estimated  that  the  best  estimate  for 
the  lifetime  lung  cancer  risk  factor  is  5  x  10  to  the 
minus  9th  power  excess  cases  of  lung  cancer/ 
becquerel  of  Rn/cu  m  of  water  (.0000002  excess 
cases  of  lung  cancer/picocurie  of  Rn/L  of  water), 
with  an  estimated  range  between  2  x  10  to  the 
minus  9th  power  and  2  x  10  to  the  minus  8th 
power  excess  cases/becquerel  of  Rn/cu  m  of  water 
(5  x  10  to  the  minus  8th  power  and  .0000007  excess 
cases/picocurie  of  Rn/L).  The  best  estimate  of  the 
lifetime  population  risk  due  to  Rn-222  in  U.S. 
public  drinking  water  supplies  is  estimated  to  be 
6000  excess  lung  cancers,  with  a  reasonable  range 
of  1000  to  30,000.  (Author's  abstract) 
W88-01810 


ALERTING  ENGINEERS  TO  NEW  EPA  SAFE 
WATER  REGULATIONS, 

CWC-HDR,  Inc.,  Edmonds,  WA. 

G.  Culp. 

Consulting-Specifying  Engineer,  Vol.  1,  No.  6,  p 

54-59,  June  1987.  2  tab. 

Descriptors:  "Water  quality  control,  "Drinking 
water,  "Legislation,  "Regulations,  Liability,  Water 
quality,  Water  treatment,  Lead,  Pollutants,  Bacte- 
ria, Organic  compounds. 

The  1986  amendments  to  the  Safe  Water  Drinking 
Act  will  greatly  impact  the  drinking  water  indus- 
try. Regulated  contaminants  (those  for  which  al- 
lowable concentrations  have  been  established)  will 
be  increased  from  the  current  number  (22)  to  a 
total  of  105  by  1989,  with  the  requirement  that  still 
more  contaminants  be  added  to  the  list  in  later 
years.  A  further  change,  regarding  the  maximum 
contaminant  level  goal  (MCLG)  and  the  maximum 
contaminant  level  (MCL),  may  introduce  a  liability 
dilemma  for  water  system  designers  and  owners. 
Revised  lead  levels,  increased  requirements  for  fil- 
tration, and  a  requirement  that  all  water  supplies 
be  disinfected  are  also  included  (some  groundwater 
supplies  may  be  exempted  from  disinfection  under 
final  rules  to  be  promulgated  by  June  1989).  Some 
municipal  water  systems  and  state  agencies  have 
already  responded  to  the  draft  regulations  requir- 
ing increased  filtration.  There  are  steps  that  can  be 
taken  to  prepare  for  the  effects  of  the  implementa- 
tion of  the  amendments,  and  include:  (1)  assess 
monitoring  and  data  gathering  programs;  (2)  edu- 
cate policy  makers  and  the  public;  and  (3)  identify 
system  improvements.  (Airone-PTT) 
W88-01812 


ENVIRONMENTAL   POLICY    IN   POST-MAO 
CHINA, 

For  primary  bibliographic  entry  see  Field  6E. 
W88-01813 


RELATIONSHIP  OF  UPPER  LETHAL  TEM- 
PERATURES TO  SILICON  CONTENT  EM  ECO- 
LOGICALLY DIFFERENT  HYDROBIONT 
SPECIES  FROM  CONTINENTAL  WATERS, 

Akademiya  Navuk  BSSR,  Minsk.  Inst,  of  Zoology. 
For  primary  bibliographic  entry  see  Field  6G. 
W88-01819 


IMPACT  OF  EPA'S  BIOMONITORING 
POLICY  ON  POTWS, 

Colorado  Springs  Dept.  of  Utilities,  CO. 

M.  M.  Grimes. 

Water     Pollution     Control     Federation     Journal 

JWPFA5,  Vol.  59,  No.  8,  p  755-760,  August  1987. 

2  tab,  4  ref. 

Descriptors:  "Regulations,  "Monitoring, 

"Wastewater  treatment  facilities,  "Water  quality 
control,  Toxicity,  Permits,  Licenses,  Bioassays, 
Wastewater  treatment,  Costs,  Water  pollution  con- 
trol, Policy  making,  Water  quality  standards, 
Public  policy. 

The  U.S.  Environmental  Protection  Agency 
(EPA)  has  adopted  a  policy  that  will  begin  to  hold 
regional  offices  and  the  states  formally  accountable 
for  the  implementation  of  biological  toxics  control 
over  the  next  two  years.  Several  thousand  new  and 
renewed  permits  will  include  toxicity  limits  and 
effluent  toxicity  monitoring  requirements.  The  new 
policy  thus  shifts  the  biomonitoring  scheme  which 
had  been  in  use  for  direct  industrial  discharges  to 
all  POTWs  via  the  permit  process.  This  is  a  major 
policy  change.  Serious  technical,  procedural,  and 
legal  difficulties  exist  in  this  direct  conversion  of 
industrial  methodology  to  POTWs.  A  2-year  en- 
actment schedule  may  not  allow  time  for  proper 
review  by  water  pollution  control  professionals. 
Technical,  policy,  and  implementation  issues 
which  must  be  resolved  are  discussed.  In  addition, 
an  alternative  proposal  for  control  of  toxic  sub- 
stances in  POTW  discharges  is  described.  Mutual 
development  and  refinement  by  both  EPA  and  the 
regulated  community  must  precede  implementa- 
tion of  biomonitoring  if  the  full  potential  of  this 
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water  pollution  control  method  is  to  be  realized. 

(Airone-PTT) 

W88-01823 


IMPLEMENTATION  OF  A  WATER  QUALITY- 
BASED  STRATEGY  FOR  PROTECTION  OF 
AQUATIC  LIFE, 

Connecticut  Dept.  of  Environmental  Protection, 

Hartford. 

L.  E.  Dunbar. 

Water     Pollution     Control     Federation     Journal 

JWPFA5,  Vol.  59,  No.  8,  p  761-766,  August  1987. 

2  tab,  20  ref. 

Descriptors:  *Water  quality  control,  'Regulations, 
•Costs,  'Water  quality  standards,  'Water  quality 
management,  Water  pollution  control,  Industrial 
wastewater,  Toxins,  Water  quality,  Effluents, 
Monitoring,  Wastewater  treatment. 

Water  quality-based  effluent  limits  (as  opposed  to 
limits  based  on  available  treatment  technology)  are 
becoming  more  common  throughout  the  U.S.  In 
comparison  to  technology-based  limits,  water  qual- 
ity-based limits  are  significantly  more  difficult  and 
resource-intensive  to  develop  and  implement. 
Since  individual  states  are  given  primary  responsi- 
bility for  developing  water  quality  standards  under 
the  Federal  Clean  Water  Act,  state  and  regional 
program  administrators  are  faced  with  the  chal- 
lenge of  developing  and  implementing  a  permitting 
program.  In  Connecticut,  a  state  with  a  diverse 
mix  of  wastewater  sources,  a  technology-based 
requirement  for  water  quality  has  been  used  suc- 
cessfully in  the  past.  Recently,  that  state's  Depart- 
ment of  Environmental  Protection  adopted  an  inte- 
grated strategy  for  water  quality-based  permitting 
of  toxic  pollutant  discharges  into  surface  waters. 
The  article  discusses  the  program  and  describes 
three  case  studies,  including  the  results  and  the 
varied  costs  of  each  case.  (Airone-PTT) 
W88-01824 


CONTROL  OF  EUTROPHICATION  OF  LAKES 
AND  RESERVOHtS  BY  MEANS  OF  PRE- 
DAMS.  I.  MODE  OF  OPERATION  AND  CAL- 
CULATION OF  THE  NUTRIENT  ELIMINA- 
TION CAPACITY, 

Technische  Univ.,  Dresden  (German  D.R.).  Sek- 
tion  Wasserwesen. 
J.  Benndorf,  and  K.  Putz. 

Water  Research  WATRAG,  Vol.  21,  No.  7,  p  829- 
838,  July  1987.  10  fig,  3  tab,  26  ref. 

Descriptors:  *Water  quality  control,  'Eutrophica- 
tion,  *Lakes,  *Reservoirs,  *Pre-dams,  'Nutrients, 
Algae,  Orthophosphate,  Retention,  Nitrogen, 
Phosphorus,  Mathematical  studies,  Retention  time. 

Pre-dams  are  small  reservoirs  having  an  average 
theoretical  water  retention  time  of  a  few  days. 
They  are  situated  immediately  above  the  larger 
main  reservoir  (or  lake),  whose  nutrient  loading  it 
is  their  purpose  to  reduce.  Since  nutrient  uptake  by 
algae  and  sedimentation  are  the  dominating  proc- 
esses of  the  nutrient  removal  in  pre-dams,  the 
following  demands  to  the  design,  construction,  and 
operation  should  be  taken  into  consideration:  (1) 
relatively  low  mean  depth;  (2)  surface  release;  and 
(3)  optimum  size.  A  calculation  procedure  for  the 
mean  monthly  rates  of  orthophosphate  elimination 
is  described,  which  makes  it  possible  to  predict  the 
orthophosphate  elimination  of  designed  pre-dams 
of  a  particular  size.  This  procedure  is  the  basis  for 
the  optimization  of  the  size  of  the  pre-dam.  The 
elimination  capacity  with  respect  to  inorganic  ni- 
trogen can  be  roughly  estimated  from  the  mean 
residence  time  of  the  water  and  the  N:P  ratio.  The 
described  method  involves  10  year's  experience 
with  its  application.  (See  also  W88-01845)  (Au- 
thor's abstract) 
W88-01844 


CONTROL  OF  EUTROPHICATION  OF  LAKES 
AND  RESERVOIRS  BY  MEANS  OF  PRE- 
DAMS.  II.  VALIDATION  OF  THE  PHOS- 
PHATE REMOVAL  MODEL  AND  SIZE  OPTI- 
MIZATION, 

Technische  Univ.,  Dresden  (German  D.R.).  Sek- 
tion  Wasserwesen. 


J.  Benndorf,  and  K.  Putz. 

Water  Research  WATRAG,  Vol.  21,  No.  7,  p  839- 

842,  July  1987.  3  fig,  2  tab,  13  ref. 

Descriptors:  'Water  quality  control,  'Eutrophica- 
tion,  'Lakes,  'Reservoirs,  'Pre-dams,  'Phosphates, 
Model  studies,  Mathematical  studies,  Orthophos- 
phates,  Phosphorus,  Nutrients,  Nonpoint  pollution 
sources,  Water  pollution  control,  Retention  time. 

A  calculation  procedure  for  the  mean  monthly 
rates  of  orthophosphate  elimination  in  pre-dams 
was  presented  in  the  first  paper  of  this  study.  The 
validity  of  this  model  is  checked  by  means  of  17 
data  sets  from  1 5  existing  pre-dams.  The  calculated 
and  observed  elimination  rates  exhibit  a  rather  high 
degree  of  accordance.  The  application  of  the 
model  makes  it  possibile:  (1)  to  predict  the  ortho- 
phosphate elimination  of  designed  pre-dams  of  a 
particular  size  and  (2)  to  determine  the  optimum 
size  of  a  pre-dam  that  results  in  the  required  rate  of 
P-elimination.  Both  these  possibilities  are  prerequi- 
sites to  a  proper  selection  and  combination  of  the 
various  measures  of  eutrophication  control.  When 
eliminating  the  nutrients  in  pre-dams  the  disadvan- 
tage as  compared  to  other  possible  measures  for 
controlling  nonpoint  sources  of  phosphorus  and 
nitrogen  is,  that  the  efficiency,  on  an  annual  aver- 
age, is  relatively  low  (P04-P:  approximately  60% 
at  optimum  size  and  in  a  temperate  climate),  but 
the  decisive  advantage  of  pre-dams  is  the  minimum 
operating  expenses.  (See  also  W88-01844)  (Au- 
thor's abstract) 
W88-01845 


USE  OF  THE  ALGAL  GROWTH  POTENTIAL 
TEST  FOR  DATA  ASSESSMENT, 

Environmental  Protection  Agency,  Athens,  GA. 

Environmental  Services  Div. 

For  primary  bibliographic  entry  see  Field  5A. 

W88-01855 


ERODIBLE  LAND  AND  STATE  WATER  QUAL- 
ITY PROGRAMS:  A  LINKAGE, 

Economic    Research    Service,    Washington,    DC. 

Natural  Resource  Economics  Div. 

C.  W.  Ogg. 

Journal  of  Soil  and  Water  Conservation  JSWCA3, 

Vol.  41,  No.  6,  p  371-373,  November-December 

1986.  18  ref. 

Descriptors:  'Erosion,  'Water  conservation,  'Reg- 
ulations, Legislation,  Conservation  Resource  Pro- 
gram, Agriculture,  Water  quality  control,  Non- 
point  pollution  sources. 

State  interest  in  the  new  Conservation  Resource 
Program  (CRP)  exists  wherever  highly  erodible 
cropland  is  implicated  in  water  quality  problems. 
These  erosion-related  water  problems  were  identi- 
fied by  state  and  local  water  quality  planning  pro- 
grams in  the  1970s.  States  are  expected  to  encour- 
age target  groups  of  farmers  to  enroll  in  the  CRP 
as  a  logical  extension  of  linkages  between  state  and 
federal  conservation  efforts  that  already  exist.  Vir- 
tually all  state  nonpoint  pollution  control  efforts 
linked  to  federally  funded  conservation  programs. 
Particular  interest  in  the  new  CRP  stems  from  its 
size  and  its  focus  on  the  most  conspicuous  erosion 
problems.  The  temporary  nature  of  this  multibil- 
lion  dollar  program  lends  urgency  to  the  task  of 
implementing  nonpoint  pollution  programs.  States 
that  delay  action  until  market  prices  improve  may 
miss  the  CRP  cost-sharing  opportunities.  Higher 
farm  prices  could  make  it  prohibitively  expensive 
to  address  erosion-related  pollution  problems  on 
the  highly  erodible  land  that  accounts  for  much  of 
the  problem.  The  conservation  title  of  the  farm  bill 
thus  offers  a  challenge  as  well  as  an  opportunity. 
(Lantz-PTT) 
W88-01883 


ENVIRONMENTAL    IMPACT    ANALYSIS    AS 
RELATED  TO  RIVER  BASIN  MANAGEMENT, 

Pennsylvania  Univ.,   Philadelphia.   Dept.   of  Sys- 
tems Engineering. 

For   primary   bibliographic   entry   see   Field   6G. 
W88-01886 


SURVIVAL  OF  FATHER  RHINE, 


Michigan    Univ.,    Ann   Arbor.    School   of  Public 

Health. 

For  primary  bibliographic  entry  see  Field  5B. 

W88-01891 


REMOVAL  OF  TASTE-AND  ODOR-CAUSING 
COMPOUNDS  BY  BIOFILMS  GROWN  ON 
HUMIC  SUBSTANCES, 

Procter  and  Gamble  Co.,  Cincinnati,  OH.  Ivory- 
dale  Technical  Center. 
For  primary  bibliographic  entry  see  Field  5F. 

W88-01895 


CONSIDERATIONS  INVOLVED  IN  THE  RE- 
ACTIVATION OF  AN  EXISTING  WATER 
SUPPLY, 

Massachusetts      Water      Resources      Authority, 

Boston.  Waterworks  Div. 

For  primary  bibliographic  entry  see  Field  5F. 

W88-01898 


TOXICOLOGY  OF  ORGANIC  MICROPOLLU- 
TANTS  IN  DRINKING  WATER:  ESTIMATING 
THE  RISK, 

Water  Research  Centre,  Medmenham  (England). 

S.  M.  Hunt,  and  J.  K.  Fawell. 

Journal  of  the  Institution  of  Water  Engineers  and 

Scientists  JIWSDI,  Vol.  41,  No.  3,  p  276-284,  June 

1987. 

Descriptors:  'Toxicology,  'Water  quality,  'Micro- 
biological studies,  'Water  pollution  effects, 
'Drinking  water,  Epidemiology,  Bioassay,  Pollut- 
ant identification,  Model  studies,  Toxicity,  Organic 
compounds,  Public  health,  Health  effects. 

Three  approaches  have  been  used  to  assess  wheth- 
er a  hazard  to  health  exists  and  what  risk  may  be 
posed  by  organic  micropollutants  in  drinking 
water:  (i)  epidemiology;  (ii)  bioassays  (such  as  the 
Ames  mutagenicity  test);  and  (iii)  identification  of 
individual  compounds  and  evaluation  of  available 
toxicological  data.  The  use  of  epidemiology  and 
bioassays  is  reviewed  briefly  but  evaluation  of  toxi- 
cological data  on  compounds  identified  in  drinking 
water  is  discussed  in  more  detail.  A  major  difficul- 
ty is  that  the  compounds  identified  in  drinking 
water  constitute  only  a  small  fraction  of  the  organ- 
ic matter  present.  Moreover,  there  are  only  limited 
toxicological  data  available  on  these  compounds. 
Evaluation  of  compounds  shown  to  be  carcinogen- 
ic in  experimental  animals  is  very  problematic  with 
respect  to  both  the  toxicological  data  and  the 
choice  of  risk  extrapolation  model.  Difficulties  in 
evaluating  some  specific  drinking  water  micropol- 
lutants (e.g.,  chloroform,  carbon  tetrachloride,  the 
phthalates)  are  caused  by  the  non-mutagenicity  of 
some  of  these  compounds,  by  differences  in  toxici- 
ty between  isomers.  (Lantz-PTT) 
W88-01899 


FIGHT  AGAINST  INDUSTRIAL  AND  URBAN 
POLLUTION  IN  THE  ARTOIS  -  PICARDIE 
BASIN, 

Artois-Picardie  Water  Agency,  Douai  (France). 
Y.  Raak. 

Water  Science  and  Technology  WSTED4,  Vol. 
19,  No.  3/4,  p  371-379,  1987.  1  fig,  1  tab. 

Descriptors:  'Water  quality  control,  'Water  pollu- 
tion prevention,  'Fines,  'Punishment-reward 
system,  'Nonstructural  alternatives,  Planning,  In- 
dustrial wastes,  Artois-Picardie  Basin,  Quality  con- 
trol, France,  Municipal  wastes,  Economic  aspects, 
Food-processing  wastes,  Wool-washing  wastes. 

The  Artois-Picardie  Water  Basin  is  one  of  the  six 
French  water  basins  whose  limits  were  defined  by 
the  1964  Law  on  Water.  The  Water  Basin  Agency 
is  a  public  body  created  to  fight  against  water 
pollution  and  to  manage  water  resources.  It  col- 
lects fees  from  those  who  pollute  and  from  those 
who  use  ground  and  surface  waters;  the  collected 
funds  are  redistributed  to  industries  and  local  com- 
munities that  construct  sewage  networks  and  puri- 
fication plants.  Thanks  to  the  financial  and  techni- 
cal attack  launched  by  the  Agency,  good  results 
were  achieved.  In  the  industrial  field,  organic  pol- 
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lutants  discharged  was  reduced  to  a  third  with 
considerable  success  in  several  sectors:  discharged 
pollution  reduced  by  80%  in  vegetable  canning 
facilities,  by  70%  in  paper  plants,  by  85%  in  sugar 
plants,  and  by  75%  in  wool-washing  plants.  The 
percentage  of  eliminated  pollution  coming  from 
communities  progressed  from  15%  to  35%.  (Au- 
thor's abstract) 
W88-01931 


DEVELOPMENT  OF  ENVIRONMENTAL  EN- 
GINEERING EDUCATION  IN  DEVELOPING 
COUNTRIES, 

Qatar  Univ.,  Doha.  Dept.  of  Civil  Engineering. 
S.  Ahmad. 

Water  Science  and  Technology  WSTED4,  Vol. 
19,  No.  3/4,  p  401-407,  1987.  13  ref. 

Descriptors:  'Education,  'Environmental  engi- 
neering, 'Developing  countries,  Engineering,  Re- 
gional development,  Water  management, 
Wastewater  treatment,  Environmental  protection, 
Water  pollution  control. 

Environmental  engineering  education  should  in- 
clude appropriate  curricula,  courses  and  subject 
materials  relevant  to  the  needs  of  the  society.  Em- 
phasis on  environmental  engineering  should  be  laid 
at  the  undergraduate  level,  but  to  develop  local 
capabilities  both  for  the  present  and  the  future,  it  is 
essential  to  develop  post-graduate  education  and 
training  for  young  engineers  and  continuing  educa- 
tion program  for  senior  engineers.  Research  work 
should  be  encouraged  and  financed  so  as  to  devel- 
op local  expertise  and  know-how  for  solving  envi- 
ronmental engineering  problems.  Students  should 
be  exposed  to  the  concept  of  appropriate  technol- 
ogies, however  simple  these  may  appear.  Many  of 
the  concepts  developed  in  advanced  countries  in 
connection  with  environmental  protection  need 
modification  before  application.  These  may  not  be 
directly  applicable  to  the  conditions  found  in  the 
region  in  which  many  of  the  developing  countries 
are  located.  Necessary  incentives,  rewards,  securi- 
ty of  job  and  opportunities  for  professional  devel- 
opment should  be  provided  to  attract  engineers  to 
the  environmental  engineering  profession.  (Au- 
thor's abstract) 
W88-01934 


METHODS  OF  LIMITING  POLLUTANT 
WASHOUT  FROM  FARMING  AREAS  BY 
NONPOINT  AND  DRAINAGE  FLOWS, 

Institut  Gidrodinamiki,  Novosibirsk  (USSR). 
V.  G.  Magmedov. 

Hydrological  Sciences  Journal  HSJODN,  Vol.  32, 
No.  3,  359-369,  September  1987.  5  fig,  1  tab,  18  ref. 

Descriptors:  'Water  pollution  control,  'Nonpoint 
pollution  sources,  'Agricultural  runoff,  Irrigation, 
Drainage  water,  Phosphorus,  Nitrogen. 

A  complex  of  hydrogeological,  hydrochemical, 
and  biochemical  investigations  aimed  at  develop- 
ing methods  for  the  quality  control  of  irrigation 
return  water  and  agricultural  nonpoint  discharge 
was  conducted  from  1981  to  1985.  The  chemical 
composition  of  drainage  flow  in  the  zone  of  tran- 
sient humidification  in  the  Ukraine  has  been  inves- 
tigated; some  dependencies  of  salts  and  humidity 
transfer  rates  as  a  function  of  a  range  of  irrigation 
and  climatic  factors  have  been  established.  A  new 
so-called  'bioengineering'  type  of  water-protective 
structure  based  upon  natural  mechanisms  of  water 
purification  has  been  developed.  The  bioengineer- 
ing unit  for  water  quality  control,  aggregating  the 
purifying  powers  of  microflora,  macrophytes  and 
soils,  allows  an  improvement  of  20%  on  average 
above  the  known  purification  from  nitrogen  com- 
pounds of  natural-  and  waste-water  achieved  by 
bioponds,  botanical  plots,  phytofiltering  units  etc., 
with  a  concurrent  cutting  of  the  treatment  period 
by  2-3  times.  The  efficiency  of  the  bioengineering 
structure  for  the  reduction  of  the  content  of  nitro- 
gen, phosphorus  and  some  compounds  has  been 
determined  as  a  function  of  temperature,  duration 
of  the  flow  contact  with  biogeocenosis,  water 
column  depth  and  other  parameters.  (Lantz-PTT) 
W88-01966 


REPORT  ABOUT  EXPERIENCES  IN  INTER- 
COMPARISON  STUDIES  IN  THE  ADMINIS- 
TRATION FOR  WATER  ECONOMY  OF 
RHEINLAND-PFALZ  (ERFAHRUNGSBER- 
ICHT  UBER  RINGVERSUCHE  IN  DER  WAS- 
SERWIRTSCHAFTSVERWALTUNG  VON 

RHEINLAND-PFALZ), 

Wasserwirschafts  amt  Kaiserlautern  (Germany, 
F.R.). 

For  primary  bibliographic  entry  see  Field  5A. 
W88-01975 


ROLE  FOR  WATER  SUPPLY  AND  SANITA- 
TION IN  THE  CHILD  SURVIVAL  REVOLU- 
TION, 

North  Carolina  Univ.  at  Chapel  Hill.  School  of 

Public  Health. 

For  primary  bibliographic  entry  see  Field  5F. 

W88-01990 


GERMAN  TECHNICAL  STANDARD  FOR  THE 
ASSESSMENT  OF  LAKE  WATER  QUALITY 
AND  ITS  APPLICATION  TO  HARTBEE- 
SPOORT  DAM  (SOUTH  AFRICA), 

National  Inst,  for  Water  Research,  Pretoria  (South 

Africa). 

For  primary  bibliographic  entry  see  Field  2H. 

W88-02091 


WATER  QUALITY  ASPECTS  OF  ARTIFICIAL 
AQUIFER  RECHARGE  WITH  TREATED 
WASTEWATER, 

University   of  the   Witwatersrand,   Johannesburg 
(South    Africa).    Water    Systems    Research    Pro- 
gramme. 
W.  A.  J.  Paling. 

Water  SA,  Vol.  13,  No.  2,  p  95-102,  April  1987.  6 
fig,  16  ref. 

Descriptors:  'Water  quality,  'Artificial  recharge, 
'Wastewater  renovation,  'Aquifers,  'Conjunctive 
use,  Water  reuse,  Literature  reviews,  Percolation, 
Nitrogen,  Nitrates,  Phosphates,  Drought. 

The  use  of  wastewater  for  artificial  recharge  of 
aquifers  is  considered.  The  physical  and  chemical 
processes  during  percolation  of  treated  wastewater 
to  the  saturated  zone  of  an  aquifer  were  studied. 
International  experience  in  this  field  is  summarized 
in  a  literature  review.  Column  tests  were  conduct- 
ed in  order  to  obtain  preliminary  information  on 
the  loading  rates  of  artificial  aquifer  recharge 
under  local  conditions.  Removal  of  phosphates  is 
found  to  occur  as  well  as  other  improvements  to 
the  water.  In  the  early  stages  of  the  column  tests 
ammonia  reduction  was  100%.  After  a  few  flood- 
ing and  drying  cycles  the  ammonia  concentration 
started  to  increase,  resulting  in  a  reduction  of 
approximately  60%.  A  more  rapid  succession  of 
snorter  flooding  periods  together  with  adjusted 
drying  periods  is  likely  to  provide  continually  high 
reduction  rates.  Poor  removal  of  nitrate  was  noted; 
its  cause  requires  further  study.  (Airone-PTT) 
W88-02092 


EVALUATION  OF  AN  ACIDIC  WASTE  SITE 
CLEANUP  EFFORT, 

Virginia  Polytechnic  Inst,  and  State  Univ.,  Blacks- 
burg.  Dept.  of  Civil  Engineering. 
For   primary   bibliographic   entry   see   Field   5D. 
W88-02144 


SODIUM  BOROHYDRIDE  REDUCES  HAZ- 
ARDOUS WASTE, 

Morton  Thiokol,  Inc.,  Danver,  MA.  Ventron  Div. 
For  primary  bibliographic  entry  see  Field  5D. 
W88-02180 


USE  OF  ATP  AS  A  MEASURE  FOR  CONTROL 
OF  MICROBIAL  CONTAMINATION  IN  MET- 
ALWORKING  FLUIDS, 

McNamee,  Porter  and  Seeley,  Ann  Arbor,  MI. 
S.  J.  Kang,  and  L.  B.  Pugh. 

IN:  Proceedings  of  the  40th  Industrial  Waste  Con- 
ference, Purdue  University,  West  Lafayette,  Indi- 
ana, May  14-15,  1985.  Butterworths,  Boston,  MA. 
1985.  p  561-576,  10  fig,  1  tab,  7  ref. 


Descriptors:  'Water  pollution  control,  'Water 
quality  control,  'Adenosine  triphosphate,  'Micro- 
biological studies,  'Metal-finishing  wastes,  Water 
analysis,  Wastewater  treatment,  Monitoring,  Hy- 
drogen ion  concentration,  Toxicity,  Costs. 

The  ATP  (adenosine  triphosphate)  assay  has  been 
shown  to  be  an  accurate  measure  of  microbial 
activity  in  wastewater  processes,  drinking  water, 
food  products,  urine,  and  other  applications.  ATP 
is  present  in  all  living  cells,  and  degrades  rapidly 
following  the  cell's  death.  It  reacts  with  the 
enzyme,  luciferin-luciferase,  to  produce  light 
which  can  be  easily  measured  and  quantified.  The 
measurement  of  ATP  can  be  usually  made  within 
minutes,  and  can  be  directly  correlated  with  micro- 
bial activity.  The  objective  of  this  study  was  to 
investigate  the  applicability  and  limitations  of  the 
ATP  assay  both  for  monitoring  and  control  of 
microbial  activity  in  metalworking  fluids.  The 
study  was  divided  into  three  phases:  a  field  study 
involving  parallel  monitoring  to  compare  the  ATP 
assay  with  existing  monitoring  methods,  a  labora- 
tory verification  study,  and  a  final  field  study  for 
biocide  optimization.  Eleven  metalworking  sys- 
tems were  selected  for  a  parallel  monitoring  study 
at  a  large  automobile  manufacturing  facility.  Moni- 
toring techniques  in  use  at  the  time  of  the  study 
were  pH  and  the  B-F  Indicator  viability  test. 
These  tests  are  typically  performed  twice  per  week 
at  this  facility.  Concurrently  performed  for  a  six- 
week  period  were  the  ATP  assay  and  the  Petrifilm 
viability  test  for  comparison.  The  ATP  methodolo- 
gy was  shown  to  be  useful  in  optimizing  biocide 
usage.  Through  jar  testing,  the  effectiveness  of 
various  types  and  concentrations  of  biocides/fungi- 
cides  can  be  determined  within  one  hour.  A  sav- 
ings in  cost  can  be  realized  by  using  this  proce- 
dure, since  biocides  to  which  a  system  is  immune 
need  no  longer  be  dosed  on  a  full-scale  basis  only 
to  discover  later  that  they  were  ineffective.  As 
information  is  accumulated  in  using  the  ATP  meth- 
odology both  as  a  monitoring  tool  and  in  biocide 
optimization,  a  data  base  can  be  developed  relating 
system  conditions,  biocide  usage,  and  the  length  of 
time  given  types  and  concentrations  of  biocides 
remain  effective  under  various  conditions.  In  addi- 
tion to  greater  system  control,  a  great  savings  in 
both  biocide/fungicide  and  metal-working  fluid 
cost  should  result  through  optimized  use  of  these 
products.  (See  also  W88-02132)  (Lantz-PTT) 
W88-02189 


EMERGENCY  STABILIZATION  AND  CLEAN- 
UP OF  DIOXIN  SITES, 

Environmental  Crisis  Engineers,  St.  Louis,  MO. 
Ryckman's  Emergency  Consulting  Team. 
M.  D.  Ryckman,  and  F.  G.  Nitsch. 
IN:  Proceedings  of  the  40th  Industrial  Waste  Con- 
ference, Purdue  University,  West  Lafayette,  Indi- 
ana, May  14-15,  1985.  Butterworths,  Boston,  MA. 
1985.  p  577-580. 

Descriptors:  'Cleanup  operation,  'Dioxins,  'Haz- 
ardous wastes,  'Disposal  sites,  'Missouri,  Times 
Beach,  Stabilization,  Case  studies,  Water  pollution 
control,  Agent  Orange. 

State-of-the-art  integrated  engineering  investiga- 
tion/remedial action  programs  for  are  described 
for  use  at  dioxin  contaminated  sites.  Site  hazard 
assessment  procedures,  personnel  decontamination 
systems,  dioxin  cleanup  and  stabilization  strategies, 
and  destruction  methodologies  are  illustrated 
through  review  of  case  histories  involving  work  at 
Times  Beach,  Missouri,  an  abandoned  Agent 
Orange  manufacturing  facility  and  a  dioxin  con- 
taminated truck  terminal.  (See  also  W88-02132) 
(Lantz-PTT) 
W88-02190 


ILLEGAL  LIQUID  INDUSTRIAL  WASTE  SITE 
CLEAN-UP  AND  RESTORATION, 

Ontario  Ministry  of  the  Environment,  Toronto 
(Ontario).  Environmental  Approvals  and  Project 
Engineering  Branch. 
D.  C.  Alleway,  and  I.  R.  Pawlowski. 
IN:  Proceedings  of  the  40th  Industrial  Waste  Con- 
ference, Purdue  University,  West  Lafayette,  Indi- 
ana, May  14-15,  1985.  Butterworths,  Boston,  MA. 
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1985.  p  649-657,  6  fig,  6  tab. 

Descriptors:  'Industrial  wastewater,  'Cleanup  op- 
erations, 'Waste  disposal,  'Liquid  wastes,  'Ontar- 
io, 'Water  quality  control,  Water  sampling,  Water 
pollution  prevention,  Trichloroethylene,  Toluene, 
Trichloroethene,  Xylene,  Ethyl  benzene,  Acetone, 
Organic  compounds. 

Between  May  and  October  1982,  a  variety  of  liquid 
and  solid  industrial  wastes  had  been  illegally 
buried  on  a  100  acre  farm  approximately  40  km 
northwest  of  Metropolitan  Toronto  in  King  Town- 
ship. In  October  1982,  a  nearby  resident  first  re- 
ported to  the  Ministry  of  the  Environment  that 
waste  haulage  vehicles  were  entering  the  property. 
The  initial  investigation  revealed  that  the  presence 
of  demolition  wastes.  In  Ontario  these  were  con- 
sidered non-hazardous  wastes.  The  wastes  had 
been  used  to  construct  a  laneway  past  the  farm- 
house, across  the  farm  to  a  ravine  area,  some  600  m 
east  of  the  sideroad.  As  a  precautionary  measure 
beginning  in  March  1983,  water  samples  were  col- 
lected from  two  creeks  which  drained  the  farm 
area  where  the  waste  disposal  had  occurred.  Low 
concentrations  of  trichloroethylene  (about  20-50 
ppb)  were  discovered  in  March.  These  results 
prompted  a  further  investigation  of  the  farm  and 
activities  of  the  waste  haulage  company  suspected 
to  be  responsible.  Suspecting  some  drums  were 
buried  in  the  site,  Ministry  staff  conducted  prelimi- 
nary geophysical  surveys  of  the  site  in  March  and 
July,  1983  and  anomalies  were  found.  Between 
April  25  and  27,  1983,  a  local  contractor  was 
retained  by  the  Ministry  of  the  Environment  to 
make  excavations  using  a  backhoe.  Following  a 
shutdown  of  the  cleanup  operation  for  financial 
reasons,  the  Ministry  initiated  the  continuance  ot 
the  cleanup  operations.  It  was  concluded  that  all 
solid  and  liquid  waste,  contaminated  soil  and 
sources  of  contamination  had  been  removed  from 
the  site  and  disposed  of  in  accordance  with  the 
criteria  established  by  the  Ministry  of  the  Environ- 
ment. The  three  shallow  piezometers  5,  6  and  7 
located  at  the  east  end  of  the  site,  and  the  Creek, 
represent  conditions  at  the  discharge  end  of  the 
groundwater  flow  system.  As  recommended  by  the 
consultant,  groundwater  monitoring  will  continue 
at  these  locations  to  ensure  that  the  analytical  data 
show  the  contaminant  levels  will  remain  below  the 
Ministry's  clean  criteria.  (See  also  W88-02132) 
(Lantz-PTT) 
W88-02197 


CONTAMINANT  FIXATION  PROCESS, 

Environmental   Protection   Polymers,   Inc.,  Haw- 
thorne, CA. 

For  primary  bibliographic  entry  see  Field  5E. 
W88-02200 


APPROACH  TO  EUTROPHICATION  PROB- 
LEMS CLOSE  TO  AN  EXPANDING  METROP- 
OLIS IN  AUSTRALIA, 

VBB/SWECO     Consulting     Group,     Stockholm 
(Sweden). 
E. Isgard. 

IN:  Strategies  for  River  Basin  Management:  Envi- 
ronmental Integration  of  Land  and  Water  in  a 
River  Basin.  D.  Reidel  Publishing  Co.,  Dordrecht, 
Holland.  1985.  p  161-170,  5  fig,  2  tab,  5  ref. 

Descriptors:  'Water  quality  control,  'Eutrophica- 
tion,  'Australia,  'Hawkesbury  River,  'Wastewater 
treatment,  Sludge,  Water  pollution  prevention, 
Chemical  precipitation,  Chemical  treatment,  Ferric 
chloride,  Denitrification,  Phosphorus. 

The  Hawkesbury  River  basin  in  SE  Australia  is 
mainly  composed  of  forest  and  agricultural  land. 
The  river  provides  water  supply  for  the  neighbor- 
ing Sydney  area  and  the  basin  -  26%  of  which  is 
national  park  -  is  very  popular  as  recreation  areas 
for  the  metropolitan  population.  The  river  is  af- 
fected by  tidal  influence  from  Windsor  reaching 
more  than  50  km  upstream  of  the  outfall  in  the 
Broken  Bay.  The  freshwater  flows  are  highly  vari- 
able with  annual  discharges  at  Penrith  varying 
between  1  and  245  cu  m/sec.  Of  special  interest  is 
the  impact  of  the  discharge  of  sewage,  treated  to  a 
required  level,  for  the  future  population.  Responsi- 
ble authority  for  the  planning  is  the  Metropolitan 


Water  Sewarage  and  Drainage  Board  (MWSDB). 
The  water  quality  problems  are  foreseen  mainly  to 
be  eutrophication.  The  available  nutrient  removal 
options  are  phosphorus  removal  via  chemical  pre- 
cipitation with  ferric  chloride,  and  single-sludge 
pre-denitrification.  (See  also  W88-02227)  (Lantz- 
PTT) 
W88-02243 


WATER-COURSE  MONITORING  IN  A  SWED- 
ISH RIVER  BASIN:  GROWTH,  DEVELOP- 
MENT AND  FUTURE, 

Linkoeping  Univ.  (Sweden).  Dept.  of  Water  in 
Environment  and  Society. 
G.  Karlsson,  and  M.  Lowgren. 
IN:  Strategies  for  River  Basin  Management:  Envi- 
ronmental Integration  of  Land  and  Water  in  a 
River  Basin.  D.  Reidel  Publishing  Co.,  Dordrecht, 
Holland.  1985.  p  179-187,  6  fig,  12  ref. 

Descriptors:  'Water  quality  control,  'River  basins, 
'Water  resources  development,  'Management 
planning,  'Sweden,  Monitoring,  Regulations, 
Water  pollution  prevention,  Fertilizers, 
Wastewater. 

Pollution  control,  like  any  social  policy,  is  a  con- 
tinually evolving  process,  altering  its  complexion 
to  suit  changing  circumstances.  Until  now  it  has 
largely  been  a  reactive  activity,  in  the  sense  that  it 
emerged  as  a  response  to  unsatisfactory  conditions. 
Thus  for  the  most  part  it  was  predominantly  an 
exercise  in  remedying  damage  and  nuisance  after  it 
had  occurred.  This  method  of  management  is  un- 
likely to  deal  effectively  and  efficiently  with  the 
emerging  pollution  problems.  Of  these,  perhaps  the 
most  significant  is  the  issue  of  toxic  chemicals. 
Their  numbers,  quantities  and  latency  of  their  ef- 
fects require  an  anticipatory  approach.  The  need 
for  the  development  of  effective  early-warning  sys- 
tems was  agreed  upon  at  the  1972  United  Nations 
Conference  on  the  Human  Environment  held  in 
Stockholm.  However,  there  is  still  a  real  scientific 
difficulty  in  recognizing  new  substances  in  the 
environment  and  the  buildup  of  known  chemicals. 
One  does  not  know  where,  when,  how  and  what  to 
monitor  to  identify  hazards  at  an  early  stage.  Still, 
environmental  monitoring  is  an  important  tool  for 
enforcing  regulations  about  sewage  discharges,  use 
of  fertilizers,  etc.  The  development  of  the  Swedish 
monitoring  program  during  the  1980's  implies  that 
moves  have  been  made  from  the  efforts  toward 
uniformity  which  characterized  the  1970's  to  the 
introduction  of  local  and  regionally  adapted  pro- 
grams which  consider  the  loading  activities  in  each 
respective  area.  Compared  to  international  condi- 
tions, the  Swedish  control  strategy  employed  is 
approaching  the  more  flexible  system  in  the  UK, 
where  control  at  the  regional  and  local  level  may 
enhance  the  implementation  of  monitoring  pro- 
grams designed  to  deal  with  local  problems  as 
opposed  to  the  system  in  the  US,  where  statutory 
emission  and  ambient  quality  standards  exert  major 
influence  on  monitoring  programs.  (See  also  W88- 
02227)  (Lantz-PTT) 
W88-02245 


GROUNDWATER  QUALITY  PROTECTION 
POLICIES  FOR  THE  ROCKY  MOUNTAIN 
REGION  AND  THE  NATION. 

Colorado  Water  Resources  Research  Inst.,  Fort 
Collins. 

Available  from  the  National  Technical  Institute 
Service,  Springfield,  VA  22161,  as  PB87  218210/ 
AS,  price  codes:  A 10  in  paper  copy,  A01  in  micro- 
fiche. Transcript  of  Conference,  Denver,  Colora- 
do, January  18,  1986.  Colorado  Water  Resources 
Research  Institute,  Ft.  Collins,  Information  Series 
No.  56,  April  1986.  220  p. 

Descriptors:  'Groundwater  quality,  'Water  qual- 
ity control,  'Water  pollution  effects,  'Conferences, 
Water  pollution  control,  Agriculture,  Mining,  In- 
dustrial wastes,  Legislation,  Public  policy. 

This  is  a  transcript  of  the  Conference  on  Ground- 
water Quality  Protection  Policies  for  the  Rocky 
Mountain  Region  and  the  Nation  held  in  Denver, 
Colorado  on  January  18,  1986.  The  conference, 
and  five  others  like  it  in  other  regions  of  the 
country,  were  held  to  provide  input  for  a  ground- 


water protection  agenda  for  the  U.S.  Congress  as  it 
begins  debate  on  new  groundwater  quality  protec- 
tion initiatives.  The  conference  featured  roundtable 
discussions  among  officials  from  the  sponsoring 
organizations,  local  and  state  officials,  environmen- 
talists, corporate  representatives,  farm  groups  and 
others  on  groundwater  protection  needs  and  cur- 
rent programs  in  the  region.  Also  considered  were 
federal  policy  options,  legislation  and  mechanisms 
to  implement  groundwater  policies  through  what 
are  necessarily  local  and  individual  decisions. 
Topics  covered  a  variety  of  groundwater  contami- 
nation issues,  but  is  specifically  highlighted  the 
implications  of  agricultural  and  mining  activities 
on  groundwater  quality.  (Lantz-PTT) 
W88-02269 


MOUNT  ST.  HELENS:  THE  AFTERMATH, 

Bureau  of  Reclamation,  Washington,  DC.  Office  of 
Water  Research. 
D.  C.  Flaherty. 

Available  from  the  National  Technical  Institute 
Service,  Springfield,  VA  22161,  as  PB  87-183240, 
price  codes:  A04  in  paper  copy,  A01  in  microfiche. 
Washington  Water  Research  Center,  Pullman, 
August  1,  1983.  65  p.  Project  C-00217-V(l).  Con- 
tract 14-34-0001-0534. 

Descriptors:  'Mount  Saint  Helens,  'Environmen- 
tal effects,  Topography,  Volcanoes,  Toutle  River, 
Spirit  Lake,  Cowlitz  River,  Ash,  Conferences, 
Water  resources,  Water  quality,  Water  supply. 

Work  done  to  date  on  the  Mount  St.  Helens' 
projects  is  summarized.  The  massive  eruption  of 
Mount  St.  Helens  on  May  18,  1980  propelled  an 
estimated  four  billion  cu  yds  of  what  was  once  the 
peak's  summit  and  northern  side  to  the  atmosphere 
and  down  its  slopes.  Absolute  devastation  resulted. 
To  the  northwest  not  a  single  living  tree  was  found 
within  15  miles.  The  topography  near  and  far  from 
the  volcano  was  rearranged  by  pyroclastic  flows, 
landslides,  mudflows  and  ashfall.  A  huge  landslide 
filled  the  North  Fork  of  the  Toutle  River,  in  the 
process  damming  Spirit  Lake.  Enormous  mud- 
flows  passed  down  both  the  North  and  South 
Forks  of  the  Toutle  to  the  lower  Cowlitz  River 
and  thence  to  the  Columbia  River.  An  estimated 
2500  acre-ft  of  sediment  and  debris  were  deposited 
in  the  Cowlitz  River.  During  the  May  18  geologi- 
cal event,  ash  fell  over  a  100,000  sq  mi  area  to  the 
east.  The  depth  of  the  ashfall  varied  from  about 
two  inches  at  Ritzville,  Washington  to  almost  an 
inch  at  Pullman,  Washington.  A  conference  was 
held  in  Pullman,  Washington  shortly  after  the 
eruption  to  evaluate  the  immediate  situation  and 
the  data  gathered  up  until  then  (July  8,  1980).  The 
assembled  information  indicated  that  a  wide  range 
of  possible  effects  from  the  eruption  and  ashfall 
could  influence  both  the  quality  and  quantity  of 
water  in  the  states  impacted  by  the  eruption.  This 
information  was  carried  back  to  Washington,  D.C. 
by  several  members  of  the  Pullman  meeting.  The 
U.S.  Congress,  recognizing  both  the  seriousness  of 
the  threat  to  the  water  resources  of  the  Pacific 
Northwest  as  well  as  the  unique  opportunity  to 
investigate  the  effects  of  a  volcanic  eruption,  ap- 
propriated two  million  dollars  for  research,  to  be 
administered  through  the  U.S.  Office  of  Water 
Research  and  Technology.  In  October,  1981,  a 
conference  with  the  title,  'Mt.  St.  Helens:  Effects 
on  Water  Resources,'  was  held  at  Jantzen  Beach, 
Portland,  Oregon  to  present  the  preliminary  re- 
search findings  and  to  exchange  and  transfer  infor- 
mation with  such  agencies  as  the  U.S.  Forest  Serv- 
ice, Geological  Survey,  Army  Corps  of  Engineers, 
Soil  Conservation  Service  and  the  Bureau  of  Rec- 
lamation. State  agencies  were  represented  as  were 
state  legislators,  industrial  firms,  and  consultants  as 
well  as  interested  individuals.  (Lantz-PTT) 
W88-02272 


IMPROVEMENT  OF  HYDROPOWER  RE- 
LEASE DISSOLVED  OXYGEN  WITH  TUR- 
BINE VENTING, 

Army  Engineer  Waterways  Experiment  Station, 

Vicksburg,  MS.  Hydraulics  Lab. 

S.  C.  Wilhelms,  M.  L.  Schneider,  and  S.  E. 

Howington. 

Available  from  the  National  Technical  Information 
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Service,  Springfield,  Virginia.  22161.  Technical 
Report  E-87-3,  March  1987.  Final  Report.  106  p, 
19  fig,  4  tab,  39  ref,  4  append. 

Descriptors;  'Water  quality  control,  'Dissolved 
oxygen,  'Turbines,  'Hydroelectric  power,  'Clarks 
Hill  Dam,  Oxygenation,  Savannah  River,  Mathe- 
matical studies,  Oxygen,  Mathematical  models, 
Computer  models. 

Various  in-lake,  in-structure,  and  downstream 
techniques  may  be  used  to  enhance  the  dissolved 
oxygen  concentrations  of  hydropower  releases.  In- 
lake  and  in-structure  techniques  appear  to  be  the 
most  applicable  for  Corps  of  Engineers  projects 
because  of  the  large  discharges  of  most  hydropow- 
er projects.  Of  these,  the  in-structure  techniques, 
particularly  turbine  venting,  appear  very  attractive 
considering  cost  and  degree  of  improvement.  Tests 
were  conducted  at  the  Clarks  Hill  Dam  power- 
house to  evaluate  various  aspects  of  turbine  vent- 
ing and  thereby  provide  a  database  to  develop 
predictive  and  design  capabilities  for  turbine  vent- 
ing systems.  Results  of  these  tests  indicated  that,  at 
most,  the  oxygen  deficit  in  the  penstock  could  be 
reduced  by  about  30%.  That  is,  if  the  penstock 
oxygen  deficit  is  8.0  mg/L,  then,  at  most,  about  2.4 
mg/L  of  oxygen  could  be  absorbed  into  the  release 
flow.  Two  reaeration  processes  that  contributed  to 
the  overall  oxygen  transfer  were  observed  in  the 
tests:  (a)  due  to  the  turbulence  in  the  tailrace  area 
and  (b)  due  to  the  air  bubbles  (vented  through  the 
turbine)  as  they  traveled  through  the  draft  tube.  A 
numerical  computer  model  of  these  processes  was 
developed  that  included  the  impact  of  the  changes 
in  thermodynamic  (pressure)  state  as  the  bubbles 
passed  through  the  draft  tube.  By  developing  this 
'pressure-time  history,'  the  increased  potential  for 
oxygen  transfer  due  to  the  increase  in  hydrostatic 
pressure  was  included  in  model  formulation.  Good 
agreement  was  obtained  in  comparing  model  pre- 
dictions and  oxygen  uptake  data  from  previous 
tests  at  Clarks  Hill.  An  example  of  model  applica- 
tion and  economic  analysis  is  presented.  The  entire 
process  analysis  and  resulting  numerical  model  are 
based  on  the  data  collected  at  Clarks  Hill.  Thus, 
application  to  similarly  sized  and  designed  projects 
should  produce  acceptable  results.  However,  cau- 
tion should  be  exercised  for  application  to  other 
type  turbines,  low-head  or  small  projects.  (Au- 
thor's abstract) 
W88-02280 


NITROGEN  AND  CONTAMINANT  CONTROL 
OF  COKE  PLANT  EFFLUENTS  IN  AN  UP- 
GRADED BIOLOGICAL  SYSTEM, 

Canada  Centre  for  Inland  Waters,  Burlington  (On- 
tario). 

T.  R.  Bridle,  H.  Melcer,  W.  K.  Bedford,  and  B.  E. 
Jank. 

IN:  International  Conference  on  Application  of 
Adsorption  to  Wastewater  Treatment,  Proceed- 
ings, February  16-19,  1981,  Nashville,  TN.  Enviro 
Press,  Inc.,  Nashville,  TN.  1981.  p  509-527,  5  fig, 
12  tab,  15  ref. 

Descriptors:  'Water  quality  control,  'Wastewater 
treatment,  'Biological  treatment,  'Industrial 
wastewater,  'Nitrogen,  'Activated  carbon,  Nitro- 
bacter,  Hydraulic  retention  time,  Denitrification, 
Gas  chromatography,  Mass  spectrometry,  Organic 
compounds,  Calcium. 

Bench  scale  treatability  studies  were  conducted  to 
evaluate  the  performance  of  the  single  sludge  pre- 
denitrification  nitrification  process  configuration 
for  nitrogen  and  contaminant  control  of  coke  plant 
effluents.  Complete  nitrogen  control  was  achieved 
provided  wastewater  dilution  was  practiced  or  low 
levels  of  powdered  activated  carbon  (PAC)  were 
added  to  the  bioreactors.  The  minimum  aerobic 
SRT  required  to  achieve  complete  nitrification  at 
20-24  C  was  22  days.  Operation  at  high  system 
SRT  (60  d)  did  not  facilitate  nitrification  of  undi- 
luted wastewater.  However,  at  anoxic  and  aerobic 
HRT's  of  0.5  -  1  and  1-3  days,  respectively,  com- 
plete at  nitrogen  control  and  high  levels  of  con- 
taminant removal  were  effected  in  undiluted 
wastewater  by  maintaining  a  PAC  level  of  500 
mg/L  in  the  reactors.  The  equivalent  PAC  feed 
concentrations  ranged  from  20  to  50  mg/L.  The 
addition  of  PAC  overcame  Nitrobacter  inhibition, 


which  was  evident  in  the  treatment  of  both  diluted 
and  undiluted  wastewater.  The  organic  carbon  in 
the  wastewater  was  used  as  the  energy  source  for 
denitrification  and  no  supplemental  organic  carbon 
was  required  to  achieve  complete  denitrification 
provided  the  feed  FOC/TKN  ratio  >  or  =  3.5. 
The  fate  of  trace  organics  was  monitored  using 
GC/MS  methodology.  Enhanced  trace  organic  re- 
moval was  effected  through  PAC  addition.  Paral- 
lel units  operated  with  and  without  calcium  indi- 
cated that  up  to  3000  mg/L  of  dissolved  calcium  in 
the  wastewater  was  not  detrimental  to  biological 
activity.  Analysis  confirmed  that  calcium  phos- 
phate tetrabasic  was  precipitated  discretely  in  the 
reactors.  Phosphoric  acid  requirements  increased 
10-fold  when  calcium  was  present.  (See  also  W88- 
02284)  (Author's  abstract) 
W88-02307 


GROUNDWATER  TREATMENT  TECHNOLO- 
GY, 

DETOX,  Inc.,  Dayton,  OH. 

E.  K.  Nyer. 

Van    Nostrand    Reinhold    Co.,    New   York,    NY. 

1985.  188  p. 

Descriptors:  'Groundwater  quality,  'Water  pollu- 
tion treatment,  'Water  pollution  control,  'Decon- 
tamination, Wastewater  treatment,  Water  treat- 
ment, Biological  treatment,  Inorganic  compounds, 
Organic  compounds,  Aquifers,  Nitrates,  Heavy 
metals,  Carbon  adsorption. 

Shown  is  how  to  apply  new  technologies  and 
engineering  methods  to  groundwater  decontamina- 
tion. Since  groundwater  cannot  clean  itself  within 
a  relatively  short  period  of  time  -  as  a  river  or  lake 
can  -  treatment  must  go  beyond  reducing  or  stop- 
ping waste  seepage  into  the  aquifer.  Comparisons 
between  wastewater  and  groundwater  treatments 
point  out  the  unique  requirements  of  groundwater 
cleanup.  This  guide  illustrates:  (1)  physical/chemi- 
cal methods  for  organic  contaminant  removal  - 
including  design  and  application  methods  for  pure 
compound  removal,  air  stripping,  and  carbon  ad- 
sorption; (2)  biological  methods  for  organic  con- 
tamination -  traditional  treatment  systems  and  spe- 
cific treatment  systems  for  groundwater  treatment; 
(3)  treatment  methods  for  inorganic  contaminants  - 
including  methods  for  removing  heavy  metals,  ni- 
trates, and  totally  dissolved  solids;  and  (4)  in  situ 
methods  for  organic  contaminants  -  including  aqui- 
fer and  unsaturated  zone  cleanup.  For  each 
method,  the  author  provides  all  the  engineering 
parameters  necessary  to  design  operational,  safe, 
and  effective  groundwater  treatment  systems.  Spe- 
cific costs  for  the  various  treatment  technologies, 
as  well  as  the  factors  that  affect  those  costs,  are 
analyzed.  (Lantz-PTT) 
W88-02322 


ISOLATION  AS  A  RESTORATION  STRATEGY 
FOR  NUTRIENT  REDUCTION  IN  A  SMALL 
HYPEREUTROPHIC  LAKE, 

Louisiana  State  Univ.,  Baton  Rouge.  Dept.  of  Civil 

Engineering. 

D.  G  Burden,  R.  F.  Malone,  and  C.  E.  Mericas. 

Water  Research  WATRAG,  Vol.  21,  No.  4,  p  385- 

393,  April  1987.  8  fig,  1  tab,  13  ref. 

Descriptors:  'Water  pollution  treatment,  'Lake 
restoration,  'Hypereutrophic  lakes,  'Limnology, 
'Nutrient  removal,  'Wastewater,  'Phosphorus, 
Fish  kills,  Nutrients,  Louisiana,  Isolation,  Water 
quality. 

The  restoration  of  a  small  hypereutrophic  urban 
lake  in  Baton  Rouge,  Louisiana  was  accomplished 
by  isolating  the  lake  from  its  primary  source  of 
nutrient  loading:  a  larger,  connecting  lake  that  was 
heavily  contaminated  by  sewage.  Restoration  ob- 
jectives were  directed  towards  reducing  phospho- 
rus levels  in  the  system  to  minimize  chronic 
summer  fish  kills.  Previous  studies  had  identified  a 
critical  phosphorus  level  of  0.4  mg/L,  below 
which  no  fish  kills  had  been  observed  in  this 
system.  Above  this  level  the  kill  frequency  was  a 
uniform  3.0%.  Water  quality  data,  consisting  of  13 
parameters,  were  collected  over  a  four  and  one- 
quarter  year  period,  representing  conditions 
before,  during  and  after  the  isolation.  Evaluation  of 


total  phosphorus  data  indicated  an  approx.  90% 
reduction  in  estimated  risk  of  summer  fish  kills  as  a 
result  of  the  isolation.  A  general  reduction  in  nutri- 
ent levels,  as  well  as  an  increase  in  system  stability, 
was  also  observed.  Isolation  of  the  lake  proved  to 
be  a  simple  and  economical  means  of  attaining 
management  objectives.  (Author's  abstract) 
W88-02336 


ADDITION  OF  NAOH,  LIMESTONE  SLURRY 
AND  FINEGRAINED  LIMESTONE  TO  ACIDI- 
FIED LAKE  WATER  AND  THE  EFFECTS  ON 
SMOLTS  OF  ATLANTIC  SALMON  (SALMO 
SALAR  L.), 

Direktoratet  for  Vilt  og  Ferskvannsfisk,  Trond- 
heim  (Norway).  Fish  Research  Div. 
O.  K.  Skogheim,  B.  O.  Rosseland,  F.  Kroglund, 
and  G.  Hagenlund. 

Water  Research  WATRAG,  Vol.  21,  No.  4,  p  435- 
443,  April  1987.  6  fig,  3  tab,  26  ref. 

Descriptors:  'Lake  restoration,  'Water  pollution 
treatment,  'Water  pollution  effects,  'Water  qual- 
ity, 'Acid  lakes,  'Neutralization,  'Salmon,  Calci- 
um, Aluminum,  Limestone,  Sublethal  effects,  Pop- 
ulation exposure. 

A  neutralization  experiment  comparing  NaOH, 
limestone  slurry  and  finegrained  limestone  was 
performed  using  smolts  of  Atlantic  salmon  as  test- 
fish.  Smolts  were  raised  on  chronically  acid  Lake 
Liervatn  (pH  =  4.9-5.4,  conductivity  =  55 
microS/cm,  Ca  =  1.3  mg/L,  labile  Al  =  40 
microgram(ug)/L).  As  a  result  testfish  were  suble- 
thally  stressed  prior  to  the  experiment,  as  indicated 
by  low  levels  of  plasma  chloride.  During  the  ex- 
periment, smolts  were  held  in  keepnets  in  the 
middle  of  large  plastic  enclosures  without  sediment 
contact.  Rapid  changes  in  pH  and  Al-speciation 
were  recorded  after  addition  of  the  neutralizing 
agents.  No  mortality  of  fish  occurred  during  the  3 
days  exposure.  Plasma  chloride  levels  in  fish  ex- 
posed to  limestone  slurry,  limestone  and  the  lowest 
concentration  of  NaOH  (pH  =  5.9)  did  not  differ 
significantly  from  levels  in  fish  from  the  reference 
group.  Fish  exposed  to  the  highest  concentration 
of  NaOH  (pH  >  7.45),  however,  experienced  a 
significant  decrease  in  plasma  chloride  levels.  In- 
creased sublethal  stress  in  treatments  with  NaOH 
was  presumably  caused  by  the  presence  of  alumi- 
nate  ions  (Al(OH)4(-))  at  high  pH  and  by  low 
concentrations  of  Ca.  The  importance  of  maintain- 
ing pH  below  7  when  using  bases  with  monovalent 
cations  is  emphasized.  Adding  inorganic  aluminum 
to  the  lake  water  induced  loss  of  plasma  chloride 
within  48  h  at  70  ug  labile  Al/L  at  pH  5.1  and  1.2 
mg  Ca/L.  (Author's  abstract) 
W88-02342 


COPPER  AS  AN  ALGICIDE  IN  A  TROPICAL 
RESERVOIR, 

James  Cook  Univ.  of  North  Queensland,  Towns- 

ville  (Australia).  Dept.  of  Botany. 

P.  R.  Hawkins,  and  D.  J.  Griffiths. 

Water  Research  WATRAG,  Vol.  21,  No.  4,  p  475- 

480,  April  1987.  4  fig,  32  ref. 

Descriptors:  'Copper  sulfate,  'Algicides,  'Reser- 
voirs, 'Algae,  Zooplankton,  Growth,  Solomon 
Dam. 

Copper  sulfate,  added  at  the  surface,  was  retained 
in  the  epilimnion  of  a  stratified  tropical  reservoir. 
For  12  days  after  the  addition,  most  of  the  copper 
was  associated  with  the  soluble  fraction  (MW  > 
50,000).  Later  the  low  molecular  weight  fraction 
(MW  <  50,000)  dominated  and  persisted  for  more 
than  19  days.  There  was  an  immediate  decline  in 
algal  density  in  algal  density  after  copper  addition, 
followed  by  an  increase  in  numbers  of  the  more 
copper-tolerant  chlorophyte  species.  Zooplankton 
(and  other  aquatic  fauna)  were  also  affected  by  the 
copper  treatment.  Two  forms  of  the  rotifer  Bra- 
chionus  calyciflorous  recovered  first,  followed  by 
Hexarthra  mira,  Copepoda  and  Cladocera.  Growth 
of  cyanobacteria  was  suppressed  in  the  short  term, 
but  any  possible  long  term  effects  of  copper  were 
masked  by  flow  induced  rapid  destratification 
which  interrupted  and  re-set  algal  succession.  It  is 
concluded  that  copper  treatment  is  not  an  effective 
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control  of  cyanobacterial  growth  under  the  season- 
al  flow   regime   to   which   the   Solomon   Dam   is 
subjected.  (Author's  abstract) 
W88-02347 


OPTIMIZING  NONPOINT  SOURCE  CON- 
TROLS IN  WATER  QUALITY  REGULATION, 

Florida  Univ.,  Gainesville.  Dept.  of  Food  and  Re- 
source Economics. 
J.  W.  Milon. 

Water  Resources  Bulletin  WARBAQ,  Vol.  23,  No. 
3,  p  387-396,  June  1987.  1  fig,  2  tab,  37  ref. 

Descriptors:  *Model  studies,  *Costs,  'Stochastic 
process,  'Water  quality  control,  'Water  pollution 
sources,  'Effluents,  'Nonpoint  pollution  sources, 
Watersheds,  Agriculture,  Planning,  Regulations. 

A  stochastic  programming  framework  is  devel- 
oped to  evaluate  the  economic  implications  of  reli- 
ability criteria  and  multiple  effluent  controls  on 
nonpoint  source  pollution.  An  integrated  water- 
shed simulation  model  is  used  to  generate  probabil- 
ity distributions  for  agricultural  practices.  Results 
from  the  planning  model  indicate  that  reliability 
and  multiple  effluent  constraints  significantly  in- 
crease the  cost  of  nonpoint  controls  but  the  effects 
vary  by  control  alternative.  The  analysis  indicates 
that  an  evaluation  of  multiple  water  quality  objec- 
tives can  be  an  important  planning  tool  for  design- 
ing nonpoint  source  controls  for  innovative  pro- 
grams to  promote  cost-effective  water  quality  reg- 
ulation. (Author's  abstract) 
W88-02378 


EMERGING     STATE     ROLES     IN     URBAN 
STORMWATER  MANAGEMENT, 

North  Carolina  Univ.  at  Chapel  Hill.  Dept.  of  City 

and  Regional  Planning. 

For  primary  bibliographic  entry  see  Field  6E. 

W88-02383 


DATA    BASES:    GETTING    THE    MOST    FOR 
YOUR  MONEY, 

Montgomery  (James  M.),  Inc.,  Pasadena,  CA. 
For  primary  bibliographic  entry  see  Field  7C. 
W88-02392 


DESIGN  OF  DUAL-PURPOSE  DETENTION 
SYSTEMS  USING  DYNAMIC  PROGRAM- 
MING, 

Kentucky  Univ.,  Lexington.  Dept.  of  Civil  Engi- 
neering. 

For  primary  bibliographic  entry  see  Field  4A. 
W88-02413 


CHEMICAL  EFFECTS  OF  SPRING  AND 
SUMMER  ALUM  ADDITIONS  TO  A  SMALL, 
NORTHWESTERN  ONTARIO  LAKE, 

Department  of  Fisheries  and  Oceans,   Winnipeg 

(Manitoba).  Freshwater  Inst. 

R.  C.  Playle. 

Water,  Air,  and  Soil  Pollution  WAPLAC,  Vol.  34, 

No.  2,  p  207-225,  June  1987.  7  fig,  4  tab,  37  ref. 

Descriptors:  'Lakes,  'Limnology,  'Acid  rain, 
'Water  pollution  treaatment,  'Lake  restoration, 
Acidity,  Ions,  Alkalinity,  Aluminum,  Alum,  Phos- 
phorus, Cations. 

Aluminum  was  added  as  aluminum  sulfate  (alum) 
to  Lake  114,  a  small,  shallow  lake  of  the  Experi- 
mental Lakes  Area,  northwestern  Ontario,  in 
spring  and  summer  point-source  additions.  Alumi- 
num and  H(  +  )  gradients  were  established  during 
the  additions,  with  high  Al  and  low  pH  (about 
1000  microgram(ug)/L  Al,  pH  4.7)  near  the  alum 
sources,  and  background  conditions  (<  50  ug/L 
Al,  pH  5.7)  further  from  the  sources.  Approximate- 
ly 80%  of  the  added  Al  was  lost  from  the  water 
column  in  two  weeks.  Phosphorus  concentrations 
remained  unchanged  during  the  additions,  whereas 
lake  alkalinity  decreased  and  sulfate  increased 
close  to  the  sources.  Dissolved  organic  carbon 
(DOC)  concentrations  decreased  slightly  (from  540 
micromoles/L  to  about  500  micromoles/L)  near 
the  alum  source  during  the  summer  addition.  (Au- 
thor's abstract) 


W88-02462 


REMOVAL  OF  METAL  IONS  FROM  AQUE- 
OUS SOLUTIONS  BY  PENICILLIUM  BIO- 
MASS:  KINETIC  AND  UPTAKE  PARAM- 
ETERS, 

Tel-Aviv  Univ.  (Israel).  Dept.  of  Botany. 
For  primary  bibliographic  entry  see  Field  5B. 
W88-02472 


NONLINEAR  OPTIMIZATION  MODELING 
OF  COLIFORM  BACTERIA, 

Waterloo  Univ.  (Ontario).  Dept.  of  Civil  Engineer- 
ing. 

D.  H.  Burn,  and  E.  A.  McBean. 
Water,  Air,  and  Soil  Pollution  WAPLAC,  Vol.  32, 
No.  1/2,  p  183-200,  January  1987.  7  fig,  4  tab,  10 
ref. 

Descriptors:  'Model  studies,  'Planning,  'Water 
quality,  'Coliforms,  'Water  pollution  control, 
'Bacteria,  Water  treatment,  Disinfection,  Decision 
making. 

An  optimization  model  for  use  in  the  planning 
stage  of  the  water  quality  management  process  was 
developed.  The  model  determined  the  optimal  re- 
moval of  coliform  bacteria  in  accordance  with  an 
objective  function  which  reflects  the  uncertainty 
aspects  of  the  problem.  Several  management  op- 
tions are  available  through  model  use  thereby  pro- 
viding a  decision-maker  with  considerable  latitude 
to  evaluate  the  relative  importance  of  the  conflict- 
ing objectives  of  the  problem.  (Author's  abstract) 
W88-02490 
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WATER   QUALITY   MODELING:   A   REVIEW 
OF  THE  ANALYSIS  OF  UNCERTAINTY, 

Imperial  Coll.  of  Science  and  Technology,  London 

(England).  Dept.  of  Civil  Engineering. 

For   primary   bibliographic   entry   see   Field   5G. 

W88-01675 


LIQUID  DISPOSAL,  INCORPORATED:  A  $2.2 
MILLION  SUPERFUND  IMMEDIATE  RE- 
MOVAL ACTION, 

Weston  (Roy   F.),   Inc.,   Northbrook,   IL.   SPER 

Div. 

For  primary  bibliographic  entry  see  Field  5E. 

W88-01743 


SITE  SAFETY  AT  THE  MIDDLETOWN  ROAD 
REMOVAL, 

Geo/Resource  Consultants,  Inc.,  Washington,  DC. 
For  primary  bibliographic  entry  see  Field  5E. 
W88-01744 


CAPABILITY     MAPPING     FOR     SANITARY 
LANDFILL  USING  COMPUTER  GRAPHICS, 

Wisconsin  Univ. -Green  Bay. 

For  primary  bibliographic  entry  see  Field  5E. 

W88-01754 


WATER   AND   THE   MICHIGAN   ECONOMY: 
MANAGING  WATER  QUALITY, 

Michigan  State  Univ.,  East  Lansing.  Dept.  of  Agri- 
cultural Economics. 

For   primary   bibliographic   entry   see   Field   5G. 
W88-01758 


DEVELOPMENT  OF  AN  EXPERT  SYSTEM 
FOR  THE  ANALYSIS  OF  URBAN  DRAINAGE 
USING  'SWMM'  (STORM  WATER  MANAGE- 
MENT MODEL), 

Purdue  Univ.,  Lafayette,  IN.  Water  Resources  Re- 
search Center. 

C.  Baffaut,  S.  Bernabdallan,  D.  Wood,  J.  Delleur, 
and  M.  Houck. 


Available  from  the  National  Technical  Information 
Service,  Springfield,  V A  22161,  as  PB87  217188/ 
AS.  Price  codes:  A09  in  paper  copy,  A01  in  micro- 
fiche. Technical  Report  No.  180,  June  1987.  94  p,  3 
tab,  3  fig,  30  ref,  5  append.  Contract  No.  140-08- 
0001-G1224.  Project  No.  USGS  G1224-03. 

Descriptors:  'SWMM  model,  'Urban  drainage, 
'Stormwater  management  models,  'Expert  sys- 
tems, Urban  hydrology,  Artificial  intelligence, 
Model  studies,  Systems  analysis,  Watershed  man- 
agement, Indiana,  Ross-Ade  watershed,  Glen 
Ellyn  watershed. 

An  expert  system  has  been  built  to  facilitate  and  to 
automate  the  calibration  of  the  runoff  block  of  the 
Storm  Water  Management  Model  (SWMM).  It 
acts  as  a  front  end  to  counsel  the  user  on  the 
choice  of  parameters,  it  interprets  the  result  and 
suggests  some  useful  changes  in  the  value  of  signif- 
icant parameters  thus  reducing  the  user's  time  and 
effort.  The  integration  of  new  expert  systems  and 
traditional  simulation  models  is  best  achieved 
through  the  use  of  modern  expert  system  shells 
because  of  their  ability  to  develop  rapid  prototypes 
and  because  they  interface  with  existing  and  well 
accepted  softwares  such  as  SWMM.  (Cushman- 
Purdue  U.Water  Res.  Ctr.) 
W88-01759 


STRATEGIES  FOR  RIVER  BASIN  MANAGE- 
MENT: ENVIRONMENTAL  INTEGRATION 
OF  LAND  AND  WATER  IN  A  RIVER  BASIN. 

D.  Reidel  Publishing,  Co.,  Dordrecht,  Holland. 
1985.  346  p.  Edited  by  Jan  Lundqvist,  Ulrik  Lohm, 
and  Malin  Falkenmark. 

Descriptors:  'River  basins,  'Management  plan- 
ning, 'Water  resources  development,  'River  basin 
development,  Resources  management,  Symposium, 
Economic  aspects,  Ecological  effects,  Land  use, 
Water  use. 

This  edition  of  GeoLibrary  is  an  outcome  of  an 
international  seminar:  River  Basin  Strategy;  the 
relevance  of  river  basin  approach  for  coordinated 
land  and  water  conservation  and  management.  The 
seminar  was  held  at  the  University  of  Linkoping, 
Sweden,  4-8  June,  1984.  About  50  participants 
from  more  than  20  countries  and  several  interna- 
tional organizations  took  part  in  the  sessions.  In 
Chapter  1,  it  is  argued  that  with  increasing  socio- 
economic development  it  is  necessary  to  pay  due 
attention  to  environmentally  sound  planning  and 
evaluation  procedures.  By  applying  an  ecosystem 
view  on  resource  utilization,  the  potentials  and 
limitations  can  be  rationally  assessed  with  regard 
to  a  sustainable  utilization.  In  Chapter  2  the  close 
interrelationships  between  water  and  land,  or 
rather  land  use,  are  analyzed.  The  papers  illustrate 
the  paramount  need  for  improvements  in  manage- 
ment and  conservation  in  large  parts  of  our  world. 
In  many  developing  countries,  human  pressure  on 
land  and  water  resources  in  combination  with  ad- 
verse climatological  conditions,  i.e.  unreliable  and 
sometimes  very  heavy  rainfall,  in  sensitive  sur- 
roundings have  seriously  threatened  the  environ- 
ment. Various  conflicts  over  water  and  their  man- 
agement are  discussed  in  Chapter  3.  Besides  formal 
procedures,  a  number  of  informal  tools  in  terms  of 
economic  sanctions  and  the  use  of  non-formal  insti- 
tutions may  be  of  considerable  importance  both  for 
avoiding  and  for  the  handling  of  conflicts.  Conflict 
management  is,  however,  complicated  by  a 
number  of  circumstances.  Illustrations  of  practical 
experiences  from  developed  as  well  as  developing 
countries  show  that  political  interference  and  well 
established  routines  in  the  administrative  set-up 
may  underline  conflicts  or  hamper  a  rational  man- 
agement. In  Chapter  4,  solutions  to  the  administra- 
tion of  resources  in  a  river  basin  context  are  dis- 
cussed. (See  W88-02228  thru  W88-02262)  (Lantz- 
PTT) 
W88-02227 


RIVER  BASIN  STRATEGY  FOR  COORDINAT- 
ED LAND  AND  WATER  CONSERVATION: 
SYNTHESIS  AND  CONCLUSIONS, 

Linkoeping  Univ.  (Sweden).  Dept.  of  Water  in 
Environment  and  Society. 
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J.  Lundqvist,  U.  Lohm,  and  M.  Falkenmark. 
IN:  Strategies  for  River  Basin  Management:  Envi- 
ronmental  Integration   of  Land   and   Water  in  a 
River  Basin.  D.  Reidel  Publishing  Co.,  Dordrecht, 
Holland.  1985.  p  5-17. 

Descriptors:  'River  basins,  'Management  plan- 
ning, 'Land  use,  'Water  conservation,  Conserva- 
tion, Erosion,  Urban  planning,  Legal  aspects, 
Water  transfer,  Environmental  policy,  Productivi- 
ty, Administrative  regulations,  Decision  making, 
Regulations. 

The  world  suffers  at  present  from  a  number  of 
severe  global  problems  related  to  the  natural  envi- 
ronment which  cause  a  large-scale  deterioration  of 
the  natural  resource  base  for  present  and  future 
generations.  Some  of  these  are:  (1)  land  degrada- 
tion in  developing  countries;  (2)  urban  growth  as 
seen  in  the  river  basin  perspective;  and  (3)  water 
quality  degradation.  Based  on  the  discussions 
around  these  (and  other)  issues,  and  case  studies 
presented,  a  number  of  criteria  were  developed  for 
land/water  integration  and  for  legal  and  adminis- 
trative tools,  allowing  such  integration.  Several  of 
these  criteria  are:  (1)  environmental  management 
should  be  seen  as  inseparably  connected  with  land 
and  water  management;  (2)  the  role  of  environ- 
mental management  should  be  to  maintain  both  the 
productivity  of  the  primary  resources  and  their 
linkages;  (3)  transbasin  water  transfers  may  reduce 
the  importance  of  the  drainage  basin  as  a  relevant 
terrestrial  unit;  (4)  the  established  of  legal  and 
administrative  tools  must  make  sure  that  every 
decision-maker  is  put  into  a  position  to  take  into 
account  all  the  benefits  and  all  the  costs  generated 
by  his/her  decision;  (5)  rules  should  not  be  encour- 
aged that  give  precedence  to  certain  uses  and  users 
or  establish  rigid  criteria  that  must  be  obeyed 
under  all  circumstances;  and  (6)  when  establishing 
river  basin  agencies,  clear  definitions  should  be 
made  of  the  terrestrial  area  of  jurisdiction  and  the 
functional  responsibilities  vis-a-vis  other  govern- 
mental agencies.  (See  also  W88-02227)  (Lantz- 
PTT) 
W88-02228 


ECOSYSTEM  MODELLING  OF  A  RIVER 
BASIN, 

Economic  and  Social  Commission  for  Asia  and  the 
Pacific  (UN),  Bangkok  (Thailand). 
V.  R.  Pantulu. 

IN:  Strategies  for  River  Basin  Management:  Envi- 
ronmental Integration  of  Land  and  Water  in  a 
River  Basin.  D.  Reidel  Publishing  Co.,  Dordrecht, 
Holland.  1985.  p  31-40,  4  fig,  4  ref. 

Descriptors:  'Ecosystems,  'River  basins,  'Model 
studies,  'Nam  Pong  River,  'Thailand,  'Manage- 
ment planning,  Simulation  analysis,  Watersheds, 
Reservoirs,  Catchments,  Irrigation,  Estuaries, 
Water  use. 

An  approach  adopted  in  ecosystem  modeling  of 
the  Nam  Pong  river  basin  in  northeast  Thailand 
views  a  river  basin  as  a  highly  complex  ecosystem, 
comprising  numerous  interactive  and  interrelated 
factors,  including  human  activities.  In  order  to 
assess  the  response  of  the  ecosystem  to  resource 
management  actions,  therefore,  its  functional  com- 
ponents and  their  linkages  have  to  be  defined. 
Taking  the  river  as  the  axis  of  the  natural  system, 
six  physical  subsystems  can  be  identified  in  a  styl- 
ized tropical  river  system:  (1)  Upstream  watershed 
system,  including  upland  forests  and  agriculture; 
(2)  The  reservoir  subsystem  and  the  drawdown  are 
a,  the  associated  lake  perimeter  population  and  its 
activities;  (3)  The  downstream  catchment  subsys- 
tem; (4)  The  urban  and  industrial  subsystem;  (5) 
The  irrigation  subsystem;  and  (6)  The  estuarine 
and  coastal  zone  subsystem.  The  most  obvious  and 
important  linkages  between  each  of  the  six  subsys- 
tems are  the  physical  flows  of  water,  sedimenta- 
tion, nutrients  and  water  pollutants  (chemical  and 
biological).  Since  these  are  sequential  gravity  flows 
from  upstream  to  downstream  they  create  no  feed- 
back loops.  In  general,  linkages  among  subsystems 
arise  as  a  result  of  flows  of  five  classes  of  attributes 
namely,  material,  population,  capital,  energy,  and 
information.  However,  it  is  perhaps  more  conven- 
ient in  terms  of  presentation  and  analysis  to  classify 
the*e    into   three   classes:   physical    (material   and 


energy),  population,  and  economic  flows.  Further- 
more, objectives  and  instruments  of  resource  man- 
agement have  to  be  specified,  in  order  to  identify 
management  options.  The  consecutive  steps  of  eco- 
system analysis  and  modelling  are  illustrated  as 
exemplified  by  the  Nam  Pong  river  basin  in  which 
a  multipurpose  reservoir  was  constructed.  The  pre- 
dictive simulation  model  developed  for  this  river 
basin  illustrates  the  ecological  implications  of  re- 
source management  actions  and  serves  as  a  deci- 
sion-making tool.  (See  also  W88-02227)  (Lantz- 
PTT) 
W88-02230 


ECOSYSTEM  APPROACHES  TO  RIVER 
BASIN  PLANNING, 

Inland    Waters    Directorate,    Ottawa    (Ontario). 
Water  Planning  and  Management  Branch. 
P.  J.  Reynolds. 

IN:  Strategies  for  River  Basin  Management:  Envi- 
ronmental Integration  of  Land  and  Water  in  a 
River  Basin.  D.  Reidel  Publishing  Co.,  Dordrecht, 
Holland.  1985.  p  41-48,  1  fig,  18  ref. 

Descriptors:  'Ecosystems,  'River  basins,  'River 
basin  development,  'Management  planning,  'Saint 
Lawrence  River,  'Great  Lakes,  Decision  making, 
Regulations,  Environmental  policy. 

Over  the  past  two  decades  there  have  been  many 
versions  of  the  'ecosystem  approach'.  Much  of  the 
work  has  been  abstract  and  relatively  difficult  to 
implement  by  decision-makers.  Most  of  these  ap- 
proaches share  the  following  characteristics:  a  pri- 
mary focus  on  ecological  phenomena  as  opposed 
to  engineering,  economic,  or  jurisdictional  phe- 
nomena; a  perception  of  some  self-regulatory  ca- 
pacity on  the  part  of  an  ecosystem;  a  recognition  of 
the  marked  responsiveness  of  many  ecological  sys- 
tems to  natural  and  human  activities;  and  a  readi- 
ness to  strike  a  pragmatic  compromise  between 
detailed  reductionistic  understanding  and  more 
comprehensive,  holistic  meaning.  In  the  Great 
Lakes  and  St.  Lawrence  River  Basin,  workers  are 
now  trying  to  implement  operational  and  institu- 
tional forms  of  ecosystem  approach.  Ten  of  these 
initiatives  are  assessed  here,  taken  from  all  govern- 
ment levels,  directed  toward  river  basin,  open  lake, 
coastal,  and  hinterland  components  of  the  basin. 
This  comparison  illustrates  the  range  of  proposals 
now  under  consideration  in  the  basin  and  identifies 
their  common  elements.  These  features  are  offered 
as  a  definition  of  the  criteria  involved  in  an  ecosys- 
tem approach.  It  is  suggested  that  flexible  eclectic 
pragmatism  may  be  the  most  productive  attitude 
toward  Great  Lakes  environmental  problems.  (See 
also  W88-02227)  (Author's  abstract) 
W88-02231 


IMPORTANCE  OF  SOIL  CONSERVATION  IN 
THE  CONTEXT  OF  RIVER  BASIN  REALITIES, 

Government  of  India,  New  Delhi.  Advisory  Board 
on  Energy. 
B.  B.  Vohra. 

IN:  Strategies  for  River  Basin  Management:  Envi- 
ronmental Integration  of  Land  and  Water  in  a 
River  Basin.  D.  Reidel  Publishing  Co.,  Dordrecht, 
Holland.  1985.  p  63-70,  4  ref. 

Descriptors:  'Management  planning,  'Water  re- 
sources development,  'India,  'Land  development, 
Water  conservation,  Soil  conservation,  Irrigation 
practices,  Groundwater,  Deforestation,  Drainage, 
River  basins. 

Developing  countries,  faced  with  the  twin  prob- 
lems of  poverty  and  rapidly  growing  populations, 
must  give  the  highest  priority  to  the  optimum 
management  of  their  natural  resources  of  land  and 
water,  which  constitute  their  basic  life-support  sys- 
tems. The  management  of  these  resources  must 
necessarily  be  attempted  in  an  integrated  manner, 
so  closely  and  inextricably  are  they  inter-linked 
with  each  other.  However,  since  the  soil  is  an 
irreplaceable  and  nonrenewable  resource  and  since 
proper  soil  and  land  management  automatically 
results  in  the  conservation  of  a  great  deal  of  water, 
it  would  be  good  strategy  to  pay  special  attention 
to  this  subject,  particularly  because  it  has  suffered 
from  serious  neglect  in  the  past.  The  problem  of 
land  management  in  India  is  truly  formidable  in 


size  and  scope.  According  to  official  statistics,  out 
of  a  total  area  of  266  million  hectare  (mh)  which 
have  a  potential  for  production,  as  many  as  175  mh 
suffer  from  degradation  caused  for  the  most  part 
by  soil  erosion  but  also  by  water  logging  and 
salinization.  This  means  that,  on  an  average,  at 
least  2  out  of  every  3  ha  of  land  in  India  are  today 
not  in  good  health.  However,  it  is  also  known  that 
at  least  half  of  the  sick  lands  are  almost  completely 
unproductive.  In  other  words,  around  one  third  of 
Indian  lands  are  almost  completely  unproductive, 
another  one-third  is  partially  productive  and  it  is 
only  the  remaining  one-third  which  is  in  good 
health.  It  should  be  quite  obvious,  even  to  a  super- 
ficial observer  that  there  is  no  earthly  chance  of 
eradicating  poverty  and  surviving  as  a  self-respect- 
ing nation  so  long  as  such  a  state  of  affairs  persists. 
The  afforestation  of  denuded  watersheds  and 
wastelands,  the  provision  of  adequate  drainage  in 
canal-irrigated  areas  and  the  greater  use  of  ground- 
water for  irrigation  must  accordingly  form  an  im- 
portant part  of  all  river  basin  development  pro- 
grams. (See  also  W88-02227)  (Lantz-PTT) 
W88-02233 


SOME  STRATEGIC  PRINCIPLES  FOR  LONG- 
TERM  RIVER  BASIN  DEVELOPMENT  -  THE 
CASE  OF  HAN  RIVER, 

Yangtze  Valley  Planning  Office,  Wuhan  (China). 
For  primary  bibliographic  entry  see  Field  4A. 
W88-02241 


INTEGRATED  RIVER  BASIN  DEVELOP- 
MENT; THE  CHALLENGES  TO  THE  NILE 
BASIN  COUNTRIES, 

Associated  Consultants,  Khartoum  (Sudan). 
Y.  A.  Mageed. 

IN:  Strategies  for  River  Basin  Management:  Envi- 
ronmental Integration  of  Land  and  Water  in  a 
River  Basin.  D.  Reidel  Publishing  Co.,  Dordrecht, 
Holland.  1985.  p  151-160,  2  fig,  7  ref. 

Descriptors:  'Water  resources  development, 
•River  basin  development,  'Nile  River,  'Manage- 
ment planning,  Water  supply,  Water  use,  Social 
aspects,  Political  aspects,  Legal  aspects,  Long-term 
planning,  Public  policy,  Public  participation. 

The  patterns  of  development  in  the  Nile  basin  were 
examined  against  the  natural  characteristics  of  the 
river  including  basin  area,  topographic  and  hydro- 
logical  features  and  the  human  interferences  in- 
cluding technical  approaches,  institutional  and 
legal  arrangement  associated  with  political,  and 
socio-economic  circumstances  and  events  that  pre- 
vailed in  the  basin  in  a  historical  perspective.  To 
realize  an  integrated  approach  in  this  basin  it  is 
extremely  important  to  create  new  attitudes  be- 
tween the  basin  states  to  promote  cooperation  and 
harmonization  in  the  planning  and  development 
efforts,  enhance  the  technological  capabilities  and 
institutional  reforms  necessary  to  cope  with  the 
intricate  and  complex  problems  of  integrated  river 
basin  development.  The  legal  framework  inherited 
from  colonial  times  and  which  created  a  spirit  of 
suspicion  among  basin  states  need  to  be  viewed 
through  consultations  and  cooperation  between 
themselves.  The  integrated  river  basin  develop- 
ment is  a  long  term  process  and  must  be  based  on 
conditions  and  realities  that  exist  in  the  basin  rather 
than  copy  existing  models  in  other  basins.  The 
paper  concludes  that  the  Nile  basin  has  all  the 
potential  for  integrated  development  for  the  trans- 
formation of  the  basin  societies  and  their  well 
being.  Such  movement  should  be  led  by  the  intel- 
lectuals of  the  basin  as  a  front  line  for  an  effective 
participation  of  the  basin  people  and  for  setting  up 
the  process  in  the  right  direction  to  achieve  its 
ultimate  goals.  (See  also  W88-02227)  (Author's  ab- 
stract) 
W88-02242 


WATER-COURSE  MONITORING  IN  A  SWED- 
ISH RIVER  BASIN:  GROWTH,  DEVELOP- 
MENT AND  FUTURE, 

Linkoeping   Univ.   (Sweden).   Dept.   of  Water  in 

Environment  and  Society. 

For   primary   bibliographic   entry   see   Field   5G 

W88-02245 
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LEGAL  AND  ADMINISTRATIVE  TOOLS  FOR 
RTVER  BASIN  DEVELOPMENT, 

For  primary  bibliographic  entry  see  Field  6E. 
W88-02246 


LEGAL,  ADMINISTRATIVE  AND  ECONOMIC 
TOOLS  FOR  CONFLICT  RESOLUTION,  PER- 
SPECTIVES ON  RrVER  BASIN  MANAGE- 
MENT IN  INDUSTRIALIZED  COUNTRIES, 

York  Univ.  (England).  Dept.  of  Economics. 
For  primary  bibliographic  entry  see  Field  6E. 
W88-02247 


COORDINATED  MANAGEMENT  OF  LAND 
AND  WATER  RESOURCES;  REGIONALIZA- 
TION  AND  INSTITUTIONS, 

Politechnika  Warszawska  (Poland). 
J.  Kindler. 

IN:  Strategies  for  River  Basin  Management:  Envi- 
ronmental Integration  of  Land  and  Water  in  a 
River  Basin.  D.  Reidel  Publishing  Co.,  Dordrecht, 
Holland.  1985.  p  279-285,  6  ref. 

Descriptors:  'Water  resources  development, 
•Management  planning,  *Land  resources,  Re- 
sources development,  Institutions,  Political  aspects, 
Regional  planning. 

Some  basic  interrelationships  between  land  and 
water,  are  reviewed,  considering  the  two  related 
issues  of  regionalization  and  institutional  arrange- 
ments. Based  on  a  few  examples,  it  is  shown  that 
administrative  regionalization  that  almost  precisely 
follows  the  watershed  boundaries  does  not  neces- 
sarily lead  to  better  planning,  more  effective  man- 
agement or  coordinated  use  of  land  and  water 
resources.  Even  the  best  planning  schemes  often 
fail  if  there  are  no  adequate  institutional  arrange- 
ments governing  land  and  water  use.  The  difficul- 
ties in  interaction  among  many  entities  and  rules 
concerned  are  examined.  To  achieve  coordinated 
management  of  land  and  water  resources,  the  river 
basins,  which  are  coherent  hydrological  units  rele- 
vant to  water  control,  should  be  seen  in  the  broad- 
er societal  contexts.  (See  also  LW88-02227)  (Au- 
thor's abstract) 
W88-02254 


NONLINEAR  PROGRAMMING  METHODS  IN 
RESERVOK  SYSTEM  MANAGEMENT, 

Tennessee  Univ.,  Knoxville. 

For  primary  bibliographic  entry  see  Field  2H. 

W88-02273 


STOCHASTIC  DYNAMIC  PROGRAMMING 
BASED  APPROACH  TO  THE  OPERATION  OF 
A  MULTI-RESERVOm  SYSTEM, 

Manitoba  Univ.,  Winnipeg.  Dept.  of  Civil  Engi- 
neering. 

For  primary  bibliographic  entry  see  Field  2H. 
W88-02376 


HYDROLOGIC  SIMULATION  OF  THE  BRAN- 
DYWINE  BASIN, 

National  Chunghsing  Univ.,  Taichung  (Taiwan). 

Graduate  Inst,  of  Urban  Planning. 

For  primary  bibliographic  entry  see  Field  2E. 

W88-02380 


OPTIMAL  DAJXY  OPERATION  OF  SURFACE- 
WATER  SYSTEMS, 

Lower  Colorado   River  Authority,   Austin,   TX. 

Water  Policy  and  Programs  Div. 

For   primary   bibliographic   entry   see   Field   6D. 

W88-02412 


OPTIMAL  CANAL  LOCATION  USING  ENVI- 
RONMENTAL MAPPING, 

Lower  Colorado   River  Authority,   Austin,   TX. 
Water  Policy  and  Programs  Div. 
Q.  W.  Martin. 

Journal  of  Water  Resources  Planning  and  Manage- 
ment JWRMD5,  Vol.  113,  No.  4,  p  512-521,  July 
1987.  6  fig,  2  tab,  15  ref. 

Descriptors:  'Model  studies,  'Pipelines,  'Water 
conveyance,     'Engineering,     'Design    standards, 


Transportation,  Channels,  Costs,  Networks,  Algo- 
rithms. 

Proper  planning  of  water  conveyance  systems  re- 
quires consideration  of  both  environmental  and 
engineering  factors  in  the  earliest  phases  of  project 
evaluation.  A  method  is  presented  for  using  envi- 
ronmental data  directly  in  the  preliminary  selection 
of  a  pipeline  or  canal  route.  The  environmental 
factors  considered  include  land  use;  mineral,  water, 
and  ecological  resources;  and  transportation  net- 
works. The  method  requires  the  study  area  to  be 
divided  by  a  rectangular  grid  into  subareas  or  cells. 
A  cumulative  disturbance  cost  is  calculated  for 
each  cell  according  to  the  features  in  that  cell  and 
subjective  disturbance  penalties.  The  possible 
routes  are  represented  by  a  directed  network  with 
the  length  of  each  route  segment  corresponding  to 
the  average  of  the  disturbance  costs  for  the  con- 
nected cells.  The  minimum-impact  route  is  deter- 
mined by  solving  for  the  shortest  path  in  the 
network  using  a  mathematical  algorithm.  The 
method  is  demonstrated  for  a  potential  canal  in 
southern  Texas.  (Author's  abstract) 
W88-02416 


OPTIMAL  AQUEDUCT  CAPACITY  AND  DIS- 
TRIBUTION POLICY:  CONTINUOUS  AP- 
PROACH, 

California  Univ.,  Davis.  Dept.  of  Land,  Air  and 

Water  Resources. 

For  primary  bibliographic  entry  see  Field  5F. 

W88-02418 


OPTIMAL  AQUEDUCT  CAPACITY  AND  DIS- 
TRIBUTION POLICY:  DISCRETE  APPROACH, 

California  Univ.,  Davis.  Dept.  of  Water  Science 

and  Engineering. 

For  primary  bibliographic  entry  see  Field  5F. 

W88-02419 


RELIABILITY  INDICES  FOR  WATER  SUPPLY 
SYSTEMS, 

Tufts  Univ.,  Medford,  MA.  Dept.  of  Civil  Engi- 
neering. 

For  primary  bibliographic  entry  see  Field  5F. 
W88-02420 
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MONITORING  AN  IMPLEMENTED  REMEDI- 
AL ACTION, 

Conestoga-Rovers  and  Associates,  Waterloo  (On- 
tario). 

For  primary  bibliographic  entry  see  Field  5E. 
W88-01745 


SOCIO-TECHNOLOGICAL  ASPECTS  OF  AU- 
TOMATION IN  PUBLIC  WORKS  ACTIVITIES, 

Associate  Quad  Consultants,  Visalia,  CA. 

W.  F.  Garber. 

Water  Science  and  Technology  WSTED4,  Vol. 

19,  No.  3/4,  p  633-643,  1987.  1  fig,   1  tab,  4  ref. 

Descriptors:  'Social  adjustment,  'Automation, 
'Social  aspects,  'Training,  'Education,  Social 
change,  Social  impact,  Social  needs,  Technology, 
Questionnaires,  Employment. 

The  history  of  human  society  is  replete  with  exam- 
ples of  advances  in  technology  overrunning  the 
ability  of  societal  organizations  to  efficiently 
handle  the  resulting  massive  societal  dislocations. 
The  social  impacts  of  the  Industrial  Revolution  of 
the  18th  and  19th  Centuries  illustrate  how  pro- 
found such  effects  can  be.  The  automation-comput- 
er-robotics revolution  now  underway  also  has  the 
potential  for  serious  societal  changes.  In  this 
regard  public  works  activities  are  subject  to  in- 
creasing amounts  of  automation  with  impacts  upon 
the  current  and  net  total  employment  and  training 
needs.  To  evaluate  the  present  status  of  automation 
in  the  USA,  questionnaires  were  sent  to  public 
works  authorities  in  1 10  cities  or  agencies.  The 
current  degree  of  automation,  the  impact  upon 
employment  and  the  skills  now  needed  by  public 
works  employers  were  queried.  It  was  found  that 
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in  most  cases  automation  was  just  starting;  but  that 
as  complete  automation  as  was  possible  was  inevi- 
table given  the  increasing  complexity  of  the  tasks, 
the  demands  of  the  public,  and  the  long  term 
prospects  for  public  works  funding.  In  many  cases 
the  candidates  now  in  the  work  force  were  not 
properly  trained  for  automation  needs.  Retraining 
and  changes  in  the  educational  system  appeared 
necessary  if  the  employees  needed  were  to  be 
continuously  available.  Public  works  management 
as  well  as  several  labor  organizations  appeared  to 
be  aware  of  this  need  and  were  organizing  to 
handle  the  training  problem  and  the  changes  in 
employment  qualifications  now  necessary.  It  ap- 
peared to  be  a  consensus  that  the  larger  societal 
effects  of  automation  should  be  handled  by  society 
as  a  whole.  (Author's  abstract) 
W88-01957 


DECISION-ANALYTIC  STUDY  OF  THE  JOINT 
VALUE  OF  SEASONAL  PRECIPITATION  AND 
TEMPERATURE  FORECASTS  IN  A  CHOICE- 
OF-CROP  PROBLEM, 

Oregon  State  Univ.,  Corvallis.  Dept.  of  Atmos- 
pheric Sciences. 

For  primary  bibliographic  entry  see  Field  2B. 
W88-02004 


RIVER  BASIN  DEVELOPMENT  STRATEGIES 
IN  THE  TISZA  VALLEY, 

United  Nations  Environment  Programme,  Nairobi 
(Kenya). 
L.  David. 

IN:  Strategies  for  River  Basin  Management:  Envi- 
ronmental Integration  of  Land  and  Water  in  a 
River  Basin.  D.  Reidel  Publishing  Co.,  Dordrecht, 
Holland.  1985.  p  19-29,  4  fig,  11  ref. 

Descriptors:  'River  basins,  'Tisza  River,  'Water 
resources  development,  'Hungary,  'River  basin 
development,  Land  use,  Water  use,  Water  demand, 
Environmental  policy. 

An  overview  of  the  experiences  and  perspectives 
of  the  river  basin  development  process  and  related 
strategies  in  the  valley  of  the  Tisza  River,  Hunga- 
ry, a  main  tributary  of  the  Danube  is  presented, 
covering  the  period  from  the  19th  to  21st  century. 
Some  characters  of  the  region  are  described  and 
the  river  basin  development  and  its  future  perspec- 
tives are  analyzed.  It  is  pointed  out  that  there  is  a 
very  strong  connection  between  the  application  of 
the  basinwide  strategy  and  the  stage  of  river  basin 
development.  During  the  natural  phase  of  develop- 
ment there  is  no  need  to  apply  the  basinwide 
strategy.  But  on  higher  levels  of  the  development 
the  complexity  of  water  and  land  resources  man- 
agement makes  it  necessary  to  apply  the  basinwide 
strategy  for  planning,  decision  making  and  imple- 
mentation of  water  projects.  The  environmentally 
sound  management  of  land  and  water  resources 
needs  also  a  basinwide  river  basin  strategy.  The 
multi-purpose  character  of  the  river  basin  strategy 
is  also  emphasized.  Finally,  a  number  of  recom- 
mendations including  environmental  considerations 
are  summarized.  These  include:  (1)  The  river  basin 
strategies  should  be  analyzed  in  connection  with 
the  river  basin  development  process;  (2)  The  inter- 
actions between  the  river  basin  strategies  and  the 
growing  complexity  of  water  management  during 
the  river  basin  development  process  need  to  be 
harmonized  over  a  long-term  basis  by  considering 
the  projects  as  an  integrated  element  of  the  water 
management  system  of  the  basin;  (3)  The  evalua- 
tion and  the  planning  of  river  basin  strategies  need 
the  application  of  the  multicriteria  decision-analy- 
sis methods,  including  the  environmental  impact 
and  management  analysis  as  an  integrated  element 
of  the  decision-making  process;  (4)  For  medium 
and  large  river  basins  there  is  often  a  shortage  of 
capital  resources;  (5)  Considering  that  most  of  the 
river  basin  strategies  change  the  natural  and  social 
environment  to  a  certain  extent,  the  main  objective 
of  any  water  project  should  be  to  develop  a  new 
equilibrium  between  the  project  and  its  environ- 
ment by  the  harmonization  of  the  original  environ- 
mental conditions  and  the  project  impacts.  To 
achieve  this  goal,  the  development  of  environmen- 
tal monitoring  system  should  be  an  integrated  part 
of  the  river  basin  strategy  and  it  should  be  initiated 
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from   the   planning  phase.   (See  also   W88-02227) 
(Lantz-PTT) 

W88-02229 


METHODOLOGY  FOR  MONITORING  AND 
EVALUATION  OF  INTEGRATED  LAND  AND 
WATER  DEVELOPMENT, 

Biswas  and  Associates,  Oxford  (England). 
A.  K.  Biswas. 

IN:  Strategies  for  River  Basin  Management:  Envi- 
ronmental Integration  of  Land  and  Water  in  a 
River  Basin.  D.  Reidel  Publishing  Co.,  Dordrecht, 
Holland.  1985.  p  49-61,  3  fig,  1  tab,  13  ref. 

Descriptors:  'Monitoring,  'Management  planning, 
'Water  resources  development,  'Land  develop- 
ment, Resources  management,  Land  use,  Evalua- 
tions, Design  standards,  Construction,  Mainte- 
nance, Social  aspects,  Economic  aspects,  Agricul- 
ture. 

In  spite  of  an  urgent  need  to  consider  land  and 
water  development  in  combination,  fragmentation 
in  education  and  training  and  existing  institutional 
structures  form  important  constraints.  Intense  past 
disappointments  with  water  projects  in  many  coun- 
tries have  now  created  a  new  readiness  to  persuade 
planners  and  decision  makers  to  consider  an  inte- 
grated approach  to  land,  water  and  other  related 
resources  in  river  basin  development.  The  author 
proposes  that  with  the  massive  investments  in 
water  development  projects  in  developing  coun- 
tries, systematic  monitoring  and  evaluation  should 
become  an  integrated  part  of  the  management 
process.  The  information  produced  has  to  be 
timely,  cost-effective,  relevant  and  correct,  and 
free  from  professional  biases.  Monitoring  and  eval- 
uation have  to  comprise  both  planning,  design  and 
construction;  operation  and  maintenance;  agricul- 
tural production;  and  achievement  of  socio-eco- 
nomic objectives.  (See  also  W88-02227)  (Author's 
abstract) 
W88-02232 


WATER  RESOURCES  CONFLICTS  IN  INTE- 
GRATED RIVER  BASIN  DEVELOPMENT: 
THE  CASE  OF  KAVLINGE  RIVER, 

Linkoeping  Univ.   (Sweden).   Dept.   of  Water  in 

Environment  and  Society. 

For   primary   bibliographic   entry   see   Field   6D. 

W88-02251 


MAKING  AND  THE  BREAKING  OF  AGREE- 
MENT ON  THE  GANGES, 

Open  Univ.,  Milton  Keynes  (England). 

For  primary  bibliographic  entry  see  Field  6E. 

W88-02252 


MAHAWELI  STRATEGY  OF  SRI  LANKA  - 
GREAT  EXPECTATION  OF  A  SMALL 
NATION, 

Sri  Lanka  Univ.,  Peradeniya.  Dept.  of  Geography. 
C.  M.  M.  Bandara. 

IN:  Strategies  for  River  Basin  Management:  Envi- 
ronmental Integration  of  Land  and  Water  in  a 
River  Basin.  D.  Reidel  Publishing  Co.,  Dordrecht, 
Holland.    1985.   p  265-277,   3   fig,   4  tab,    13   ref. 

Descriptors:  'Mahaweli  River,  'Sri  Lanka,  'River 
basin  development,  Evaluation,  Project  planning, 
Water  resources  development,  Water  use,  Conflict- 
ing use,  Water  supply,  Agriculture. 

Sri  Lanka,  a  small  nation  reputed  for  its  ancient 
hydraulic  civilization',  is  at  present  locked  in  a 
gigantic  struggle  to  develop  the  resources  of  her 
mightiest  river  system  -  The  Mahaweli.  The 
Mahaweli  Project  is  not  merely  another  river  de- 
velopment program  for  the  Government  and 
people  of  Sri  Lanka.  In  terms  of  the  extent  of  land 
involved,  the  amount  of  financial  and  other  re- 
sources invested,  and  the  number  of  people  direct- 
ly affected  or  shifted,  it  pervades  almost  all  aspects 
of  the  economy  and  life  of  the  people  of  the  Island. 
The  visionaries  of  this  massive  project  expected 
major  achievements  in  the  spheres  of  irrigated 
agriculture,  hydropower  production,  employment 
generation  and  population  redistribution.  The 
paper  summarizes  the  salient  characteristics  of  the 


Mahaweli  Project,  reviews  its  progress  and  dis- 
cusses some  of  the  challenges  it  has  faced.  (See  also 
W88-02227)  (Author's  abstract) 
W88-02253 


RIVER  BASIN  CONCEPT  AS  SEEN  FROM  A 
MANAGEMENT  PERSPECTIVE  IN  USA, 

Colorado  State  Univ.,  Fort  Collins.  Dept.  of  Politi- 
cal Science. 
N.  Wengert. 

IN:  Strategies  for  River  Basin  Management:  Envi- 
ronmental Integration  of  Land  and  Water  in  a 
River  Basin.  D.  Reidel  Publishing  Co.,  Dordrecht, 
Holland.  1985.  p  299-305,  19  ref. 

Descriptors:  'River  basin  development,  'Manage- 
ment planning,  'Regional  planning,  'Administra- 
tive agencies,  Evaluation,  Economic  aspects, 
Social  aspects,  River  systems,  Water  management, 
Water  resources  development. 

In  the  USA,  interest  in  river  basins  as  units  for 
water  planning  began  in  the  late  19th  century  as 
technological  progress  in  engineering  provided 
data  for  such  broader  approaches.  The  emphasis 
on  integrated,  comprehensive  river  basin  planning 
peaked  in  the  1930s  and  1940s  as  epitomized  by  the 
Tennessee  Valley  Authority  experience  and  New 
Deal  emphasis  on  rational  decision  making.  Well 
into  the  1950s  efforts  to  intertwine  the  water  con- 
cepts of  river  basin  development  with  regional 
economic  and  social  planning  continued  to  receive 
support.  But  for  various  reasons  in  the  1960s  till 
today  river  basin  development  and  regional  plan- 
ning have  pulled  part,  river  basin  management 
being  limited  largely  to  hydrological  aspects  of 
river  systems  engineering.  Regional  planning  and 
development,  in  turn,  has  ceased  to  focus  on  the 
river  basin,  becoming  primarily  concerned  with 
interrelated  urban  socio-economic  and  political 
factors  and  forces  with  some  attention  to  environ- 
mental values  and  constraints.  Thus  regions  have 
become  foci  for  urban  socio-economic  and  political 
analyses,  and  river  basins  continue  as  significant 
hydrological  planning  units  for  efficient  control  of 
water  resources.  (Author's  abstract) 
W88-02257 


RELEVANCE  OF  RIVER  BASIN  APPROACH 
FOR  COORDINATED  LAND  AND  WATER 
CONSERVATION  AND  MANAGEMENT, 

Hydroconsult  International,  New  Delhi  (India). 
For  primary  bibliographic  entry  see  Field  6E. 
W88-02259 


METHODOLOGIES  FOR  WATER  RE- 
SOURCES POLICY  ANALYSIS  IN  RIVER 
BASINS, 

North  Atlantic  Treaty  Organization,  Brussels  (Bel- 
gium). 

L.  V.  Cunha. 

IN:  Strategies  for  River  Basin  Management:  Envi- 
ronmental Integration  of  Land  and  Water  in  a 
River  Basin.  D.  Reidel  Publishing  Co.,  Dordrecht, 
Holland.  1985.  p  329-335,  1  fig. 

Descriptors:  'Water  resources  development, 
'River  basin  development,  'Policy  making,  'Man- 
agement planning,  Model  studies,  Economic  as- 
pects, Administrative  agencies,  Conflicting  use, 
Ecological  effects. 

The  special  nature  of  water  resources  problems 
determines  the  specification  of  adequate  technical, 
economic  and  institutional  measures.  The  imple- 
mentation of  adequate  sets  of  these  measures  con- 
stitutes water  resources  strategies.  Consideration  of 
coherent  combinations  of  these  strategies  consti- 
tutes water  resources  policies.  The  role  of  models 
in  the  definition  of  these  policies  is  described,  with 
particularly  emphasis  on  the  development  and  ap- 
plication of  policy  oriented  models  to  problems 
involving  conflicts  in  water  resources  management 
in  river  basins.  A  series  of  linked  strategy/impact- 
prediction  models  for  evaluating  alternative  man- 
agement policies,  is  presented.  (See  also  W88- 
02227)  (Author's  abstract) 
W88-02261 


LONG-RUN  FORECASTING  OF  REGIONAL 
ECONOMIC  ACTIVITY  FOR  USE  IN  WATER 
RESOURCE  PROJECT  EVALUATIONS, 

Massachusetts  Univ.,  Amherst.  School  of  Manage- 
ment. 
For   primary   bibliographic   entry   see   Field   6D. 

W88-02277 


ECONOMIC     ANALYSIS     FOR     FISHERIES 
MANAGEMENT  PLANS. 

For  primary  bibliographic  entry  see  Field  81. 

W88-02324 


6C.  Cost  Allocation,  Cost  Sharing, 
Pricing/Repayment 


SEDIMENTATION  AND  THE  ECONOMICS  OF 
SELECTING  AN  OPTIMUM  RESERVOIR 
SIZE, 

Illinois  Univ.  at  Urbana-Champaign.  Inst,  for  Envi- 
ronmental Studies. 

For  primary  bibliographic  entry  see  Field  2J. 
W88-01676 


BALANCING  PUBLIC  TRUST  RESOURCES  OF 
MONO  LAKE  AND  LOS  ANGELES'  WATER 
RIGHT:  AN  ECONOMIC  APPROACH, 

California  Univ.,  Davis.  Dept.  of  Agricultural  Ec- 
onomics. 
For  primary  bibliographic  entry  see  Field  6E. 

W88-01677 


DELAWARE  RIVER  BASIN:  WATER  PRICING 
AND  FINANCING  ISSUES, 

Centre    for    Development    Research,    Hyderabad 

(India). 

P.  K.  Rao. 

Resource        Management        and        Optimization 

RMOPDH,  Vol.  4,  No.  2,  p   199-214,  February 

1987.  1  fig,  4  tab,  9  ref. 

Descriptors:  'Delaware  River  Basin,  'Water  rates, 
•Water  costs,  'Financing,  Economic  aspects, 
Water  resources,  Water  use,  Fees,  User  charges. 

The  Delaware  River  Basin  Compact  deals  with 
several  states.  Problems  of  financing  and  water 
pricing  assume  greater  and  greater  importance 
with  the  passage  of  time.  Practices  governing  fi- 
nancial resources  and  suggestions  for  potential 
reform  in  water  pricing  are  discussed:  (1)  In  the 
interests  of  optimal  water  resource  use  and  devel- 
opment, the  system  of  levying  water  charges  in  the 
Delaware  River  Basin  area  needs  to  undergo  sev- 
eral reforms  in  terms  of  widening  the  base  of  user 
fees  as  well  as  revising  water  rates;  (2)  Conjunctive 
use  of  ground  and  surface  waters  would  be  effect- 
ed if  there  are  not  only  restrictions  on  the  quantity 
of  groundwater  withdrawal  but  also  charges  for 
groundwater  use;  (3)  Out  of  the  estimated  total 
annual  consumption  of  2,235  billion  gallons  in  the 
Basin,  only  681  billion  gallons  of  water  withdrawal 
is  subject  to  water  charges;  of  this,  only  14  billion 
gallons  is  charged  as  'consumptive  use',  whereas 
the  remaining  667  billion  gallons  are  charged  at 
one-hundredth  of  the  rate  of  consumptive  use. 
Thus,  the  effective  quantity  of  water  priced  at 
consumptive  use  rate  is  less  than  10%  of  the  total 
quantity  used  in  the  year;  (4)  The  water  pricing 
system  should  be  based  on  a  classification  of  water 
users  with  reference  to  quantity  and  quality  of 
water  reuse  possibilities;  and  (5)  An  integrated 
pricing  system  which  realizes  not  only  the  costs  of 
resource  development  but  also  of  preserving  water 
quality  needs  to  be  evolved  and  operationalized. 
(Lantz-PTT) 
W88-01867 


TOXIC   POLLUTANT   REMOVALS   AND   RE- 
MOVAL CREDITS  AT  A  MAJOR  POTW, 

Los  Angeles  County  Sanitation  Districts,  Whittier, 

CA. 

For   primary   bibliographic   entry   see   Field   5D. 

W88-02196 
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EQUITY  ISSUES  IN  THE  IMPLEMENTATION 
OF  RIVER  BASIN  PLANNING, 

Manitoba  Univ.,  Winnipeg.  Dept.  of  Civil  Engi- 
neering. 
I.  C.  Goulter. 

IN:  Strategies  for  River  Basin  Management:  Envi- 
ronmental Integration  of  Land  and  Water  in  a 
River  Basin.  D.  Reidel  Publishing  Co.,  Dordrecht, 
Holland.  1985.  p  287-292,  15  ref. 

Descriptors:  'Equitable  apportionment,  *River 
basin  development,  'Management  planning,  Costs, 
Cost-benefit  analysis,  Water  use,  Legal  aspects, 
Taxes,  Subsidiaries,  Economic  aspects. 

River  basins  planning  is  concerned  with  the  devel- 
opment and  management  of  the  water  resource  in 
the  basin.  As  with  any  planning  process,  the  ease 
of  implementation  of  the  chosen  strategy  is  ex- 
tremely important  in  the  success  of  the  plan.  One 
of  the  issues  that  has  a  significant  effect  on  the  case 
of  implementation  is  equity  in  the  way  in  which 
benefits  and/or  costs  are  distributed  among  the 
water  resource  users.  The  unique  nature  of  the 
river  basin,  however,  makes  it  very  difficult  to 
develop  'equitable'  strategies.  In  many  cases  there 
is  very  little  reciprocity  in  the  way  in  which  bene- 
fits or  costs  can  be  allocated  among  upstream  and 
downstream  users.  In  situations  where  such  reci- 
procity does  exist,  uniform  treatment  of  the  re- 
source users  appears  most  suitable  for  the  develop- 
ment of  equitable  solutions.  In  those  cases  where 
such  reciprocity  is  not  present  equity  can  only  be 
achieved  through  governmental  intervention  in  the 
form  of  taxes  and  subsidies.  (See  also  W88-02227) 
(Author's  abstract) 
W88-02255 


REFORM  IN  COSTING  AND  PRICING 
WATER, 

West  Virginia  Univ.,  Morgantown.  Coll.  of  Busi- 
ness and  Economics. 
P.  C.  Mann. 

Journal  of  the  American  Water  Works  Association 
JAWWA5,  Vol.  79,  No.  3,  p  43-45,  March  1987.  4 
ref. 

Descriptors:  *Cost  analysis,  *Pricing,  'Economic 
aspects,  'Utilities,  Prices,  Income,  Planning. 

Pricing  is  the  primary  mechanism  by  which  water 
utilities  recover  costs.  However,  costing  and  rate 
design  practices  in  the  water  industry  lag  behind 
practices  in  other  public  utility  sectors.  Water  rate 
innovations  are  reviewed  with  the  emphasis  on  the 
integration  of  marginal  cost  and  traditional  average 
cost  pricing.  Pricing  and  costing  developments  in 
other  public  utility  sectors  are  discussed  in  relation 
to  their  applicability  to  water  utilities.  There  are 
differences  between  average  cost  and  marginal 
cost  pricing,  although  these  differences  are  over- 
stated and  vary  with  specific  cases.  Moreover, 
there  are  differences  among  the  various  fully  dis- 
tributed or  fully  allocated  cost  approaches  used  as 
the  basis  for  average  cost  pricing,  and  among  the 
various  marginal  or  incremental  cost  estimation 
methods  used  as  the  basis  for  marginal  cost  pricing. 
It  is  concluded  that  the  selection  of  costing  meth- 
ods and  pricing  forms  involves  numerous  judg- 
ments, and  that  the  selection  of  costing  and  pricing 
methods  has  substantial  equity  effects  for  custom- 
ers. (Author's  abstract) 
W88-02314 


ECONOMIC     ANALYSIS     FOR     FISHERIES 
MANAGEMENT  PLANS. 

For  primary  bibliographic  entry  see  Field  81. 
W88-02324 


USENG    PEAKING    FACTORS    TO    UPDATE 
WATER  RATES, 

CH2M,  Inc.,  Portland,  OR. 

D.  S.  Hasson,  and  D.  G.  Ovard. 

Journal  of  the  American  Water  Works  Association 

JAWWA5,  Vol.  79,  No.  6,  p  46-51,  June  1987.  1 

fig,  3  tab. 

Descriptors:  *Water  rates,  'Water  pricing,  'Water 
use,  Planning,  Costs,  Monitoring. 


Activities  that  lower  water  utility  costs  without 
adversely  affecting  service  should  be  pursued  by 
water  utility  management.  One  such  activity  is 
updating  peaking  factors  as  part  of  water-rate  up- 
dating. The  cost  of  monitoring  large  retail  or 
wholesale  users  during  peak  periods  is  not  large, 
especially  given  the  likely  benefits.  If  customers 
are  given  proper  information  about  how  rates  are 
computed,  peaking  costs  to  the  utility  can  be 
saved,  tending  to  offset  the  costs  of  monitoring  the 
large  users.  The  result  is  lower  cost  of  service  to 
users,  which  means  lower  rates.  Also,  service  will 
often  be  improved  because  supply  problems  during 
peak  periods  will  be  eliminated  or  reduced.  Water 
utilities  have  an  opportunity  to  use  rate  structures 
that  provide  water  at  a  lower  cost  to  customers 
and  at  the  same  time  maintain  service  at  levels  that 
are  as  good  or  better  than  under  outmoded  rate- 
making  methods.  The  Salt  Lake  County  Water 
Conservancy  District  experience  serves  as  an  ex- 
ample of  an  improvement  in  water  utility  manage- 
ment that  benefits  both  the  utility  and  its  users. 
(Alexander-PTT) 
W88-02391 


EFFECT  OF  CELL  THICKNESS  AND  FLOW 
VELOCITY  ON  WATER  COST  IN  DESALINA- 
TION BY  ELECTRODIALYSIS, 

GKSS  -  Forschungszentrum  Geesthacht  G.m.b.H., 

Hamburg  (Germany,  F.R.). 

For  primary  bibliographic  entry  see  Field  3A. 

W88-02435 


6D.  Water  Demand 


BALANCING  PUBLIC  TRUST  RESOURCES  OF 
MONO  LAKE  AND  LOS  ANGELES*  WATER 
RIGHT:  AN  ECONOMIC  APPROACH, 

California  Univ.,  Davis.  Dept.  of  Agricultural  Ec- 
onomics. 

For  primary  bibliographic  entry  see  Field  6E. 
W88-01677 


SIMULATION  MODEL  OF  COMPETITION 
FOR  WATER  RESOURCES  AMONG  INDUS- 
TRIES IN  A  RTVER  BASIN, 

Washington  Univ.,  Seattle.  Dept.  of  Geography. 
T.  D.  Georgianna. 

Resource  Management  and  Optimization 
RMOPDH,  Vol.  4,  No.  1,  p  79-96,  August  1986.  5 
fig,  1 1  ref.  NSF  Grant  No.  NSF  SES  82  -  08  -  305. 

Descriptors:  'Simulation  analysis,  'Water  use, 
'Competing  use,  'Yellowstone  River  basin,  'Mon- 
tana, Available  water,  Management  planning, 
Water  resources,  Water  allocation,  Water  policy, 
Agriculture,  Industrial  water,  Electric  power  pro- 
duction. 

A  set  of  simulated  water  allocation  and  pollution 
treatment  policy  decisions  for  a  river  basin  were 
developed.  The  region  investigated  is  the  Yellow- 
stone River  Basin  in  Montana.  A  nonlinear,  con- 
strained optimization  model  is  used  to  simulate 
policy  alternatives.  Within  the  basin,  three  indus- 
tries compete  for  the  available  resources.  The  opti- 
mal allocations  of  water  resources  under  different 
policies  are  determined.  Next,  the  competitive  po- 
sition of  agriculture  for  water  relative  to  the  other 
industries  is  examined  for  each  set  of  policies. 
From  an  allocation  perspective,  it  is  interesting  to 
note  that  there  is  a  tendency  for  different  resources 
to  act  as  the  binding  constraint  in  different  sub- 
basins.  It  was  found  that  agriculture  competes  well 
for  water  under  a  variety  of  conditions:  in  low- 
flow  situations,  in  situations  where  pollution  levels 
were  the  binding  constraints,  and  in  situations 
when  labor  also  was  in  short  supply  agriculture  did 
well  due  to  its  high  marginal  productivity.  The 
institutional  decision  rule  for  the  protection  of 
agriculture  had  less  impact  than  anticipated.  This  is 
a  result  of  the  fact  that  under  several  conditions 
agriculture  does  well  with  respect  to  its  water 
allocations  and  is  not  in  need  of  protection.  The 
one  set  off  conditions  in  which  agriculture  does 
not  fare  well  is  when  water  supply  is  short  enough 
and  the  other  resource  constraints  were  nonbind- 
ing,  so  that  manufacturing  of  energy  can  preempt 
water  allocations  with  none  left  for  agriculture. 


Water  Demand — Group  6D 

This  means  that  there  is  a  middle  range  where 
agriculture  does  not  compete  well.  At  the  low  end 
of  water  supply  it  does  compete  well,  and  at  the 
high  end  there  is  no  need  for  competition.  (Lantz- 
PTT) 
W88-01866 


INCREASING  WATER  SUPPLIES  IN  THE  IBE- 
RIAN PENINSULA, 

S.  Higham. 

Journal  of  the  American  Water  Works  Association 

JAWWA5,  Vol.  79,  No.  7,  p  84-88,  July  1987.  1 

fig- 

Descriptors:  'Water  supply  development,  'Iberian 
Peninsula,  'Spain,  'Regulations,  Legislation, 
Water  demand,  Water  supply,  Public  policy,  Com- 
peting use. 

Wet  and  contrasting  arid  regions  characterize  the 
Iberian  Peninsula,  presenting  challenges  to  water 
planners.  Recently,  the  government  of  Spain  pro- 
mulgated laws,  similar  to  those  in  the  United  King- 
dom, that  created  river  basin  water  authorities. 
Now,  instead  of  most  of  the  water  resources  of  the 
country  being  under  the  control  of  large  landown- 
ers, the  resources  have  been  put  in  the  public 
domain.  In  addition,  many  new  impoundment 
projects  are  under  construction  or  have  recently 
begun  operation.  These  actions  are  expected  to 
alleviate  the  difficulties  in  meeting  growing  water 
demands  for  urban  areas  as  well  as  for  irrigation  of 
farmlands  and  production  of  hydropower.  (Au- 
thor's abstract) 
W88-01892 


REGIONAL  ECONOMIC  GROWTH  FROM  IR- 
RIGATION DEVELOPMENT:  EVIDENCE 
FROM  NORTHERN  HIGH-PLAINS  OGAL- 
LALA  GROUNDWATER  RESOURCE, 

Colorado  State  Univ.,  Fort  Collins.  Dept.  of  Agri- 
cultural and  Natural  Resource  Economics. 
R.  Mann,  E.  Sparling,  and  R.  A.  Young. 
Water  Resources  Research  WRERAQ,  Vol.  23, 
No.  9,  p  1711-1716,  September  1987.  4  tab,  17  ref. 

Descriptors:  'Groundwater  irrigation,  'Irrigation 
effects,  'Groundwater  management,  'Economic 
aspects,  'Economic  growth,  Mathematical  equa- 
tions, Mathematical  studies,  Ogallala  Aquifer, 
Aquifers,  Irrigation  water,  Model  studies,  Mathe- 
matical models,  Economic  development,  Employ- 
ment. 

The  impact  of  irrigated  agriculture  on  regional 
economies  is  a  subject  of  continuing  interest  and 
debate.  A  cross-sectional  analysis  of  1978-1980 
U.S.  Census  data  for  104  counties  in  the  northern 
High  Plains  is  formulated.  A  recursive  system  of 
equations  is  estimated  and  used  to  derive  multipli- 
ers of  irrigated  acreage  on  employment.  Effects  of 
irrigation  on  local  employment  are  statistically 
very  significant  but  not  substantively  large  in  the 
context  of  a  developed  economy.  (Author's  ab- 
stract) 
W88-01911 


SEEKING  A  NEW  BALANCE  IN  THE  DETE- 
RIORATING UPPER  CITARUM  BASIN, 

West  Java  Provincial   Planning  Office,   Bappeda 

(Indonesia). 

For  primary  bibliographic  entry  see  Field  6F. 

W88-02234 


ENVIRONMENTAL  CONFLICTS:  STRUCTURE 
AND  MANAGEMENT, 

Linkoeping  Univ.   (Sweden).   Dept.   of  Water  in 
Environment  and  Society. 
K.  Bateld. 

IN:  Strategies  for  River  Basin  Management:  Envi- 
ronmental Integration  of  Land  and  Water  in  a 
River  Basin.  D.  Reidel  Publishing  Co.,  Dordrecht, 
Holland.  1985.  p  209-218,  11  ref. 

Descriptors:  'Water  demand,  'Competing  use, 
'Water  management,  Environmental  effects,  Polit- 
ical aspects,  Social  aspects,  Water  quality,  Water 
pollution  prevention,  Water  conservation. 
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Biological,  material  and  psychological  claims  on 
natural  resources  imply  human  interventions  in  the 
natural  systems.  The  expanding  demands  may 
create  complex  and  severe  conflicts.  This  paper 
deals  with  competition  of  water  resources  within 
political  and  social  systems.  Incompatibility  of  in- 
terests, goals,  principles  or  norms  of  the  parties 
involved  are  discussed.  Within  sectors  such  as  agri- 
culture, industry,  fishing,  energy,  nature  conserva- 
tion and  recreation  different  and  sometimes  irrec- 
oncilable claims  on  water,  with  different  types  of 
conflicts  arising  as  a  result:  (1)  Quality  conflicts  - 
far  reaching  claims  on  water  quality  as  opposed  to 
recipient  claims.  When  one  activity  makes  water 
unfit  for  use  in,  or  causes  damage  to,  another 
activity;  (2)  Preservation  conflicts  -  claims  for 
intervention  in  the  water  system  as  opposed  to 
claims  on  undisturbed  nature;  (3)  Quantity  conflicts 
-  when  one  use  makes  difficult/prevents  another 
use,  i.e.  urban  water  use  makes  difficult/prevents 
another  use,  i.e.  urban  water  supply  as  opposed  to 
irrigation;  and  (4)  Mixed  quality/quantity  conflicts. 
A  major  part  of  environmental  dispute  manage- 
ment occurs  within  legal  institutions.  It  is  argued, 
however,  that  environmental  protection  measures 
as  well  as  conflicts  in  that  connection  through 
unconventional  methods,  may  be  highly  rational 
and  efficient.  (See  also  W88-02227)  (Lantz-PTT) 
W88-02248 


into  the  Upper  Colorado  Basin  and  the  Lower 
Colorado  Basin  for  purposes  of  interstate  adminis- 
tration. A  wide  range  of  climate  occurs  throughout 
the  basin  because  of  differences  in  altitude,  latitude, 
and  topographic  features.  Current  and  projected 
scenarios  of  management  use  are  reviewed.  The 
combined  legal,  institutional,  hydrologic  and  water 
demand  constraints,  and  how  they  are  managed 
under  circumstances  of  increasingly  competitive 
uses  are  examined.  As  a  case  study,  the  current 
analysis  examines  the  1983  spring  and  summer 
flooding  in  the  Lower  Basin  and  whether  the  US 
Bureau  of  Reclamation  adequately  managed  the 
heavy  spring  runoff  from  the  Upper  Basin.  This 
analysis  stresses  that  the  reasons  for  the  flooding 
go  beyond  the  climatic  events  of  the  year  and  the 
Bureau  of  Reclamation's  response  to  them.  Rather, 
the  flooding  was  the  result  of  the  convergence  of 
three  factors:  (1)  the  17-year  period  of  filling  Lake 
Powell  behind  Glen  Canyon  Dam  ended  and  the 
system  of  water  storage  reservoirs  on  the  river 
basin  considered  full;  (2)  during  the  filling  period, 
physical  encroachment  into  the  Lower  Basin  flood 
plain  accelerated;  (3)  the  streamflow  forecast  pro- 
cedures were  not  suitable  for  the  extreme  climate 
variability  of  the  Colorado  River  basin,  as  exhibit- 
ed in  1983.  (See  also  W88-02227)  (Author's  ab- 
stract) 
W88-02250 


importance  is  that  they  guide  forecasts  of  popula- 
tion into  future  time  periods  and  inaccuracies  in 
them  are  a  source  of  error  in  future  forecasts.  A 
summary  evaluation  is  made  of  the  Bureau  of 
Economic  Analysis  1975  OBERS  projections, 
using  the  principles  of  Theil  error  decomposition. 
A  review  of  the  literature  is  made  to  determine  the 
best  means  of  short  and  long  term  projections, 
making  use  of  differentials  which  short  and  long 
distance  migration  make  in  this  process  (Author's 
abstract) 
W88-02277 


OPTIMAL  MANAGEMENT  OF  A  REGIONAL 
AQUIFER  IN  EASTERN  SAUDI  ARABIA 

University  of  Petroleum  and  Minerals,  Dhahran 
(Saudi  Arabia).  Dept.  of  Earth  Sciences. 
For  primary  bibliographic  entry  see  Field  4B. 

W88-02381 


USING  CROP  YIELD  AND  EVAPOTRANSPIR- 
ATION  RELATIONS  FOR  REGIONAL  WATER 
REQUIREMENT  ESTIMATION, 

Florida  Univ.,  Gainesville.  Dept.  of  Agricultural 

Engineering. 

For   primary   bibliographic   entry   see   Field   2D. 

W88-02382 


PROBLEMS  OF  WATER  REALLOCATION  IN 
THE  COLORADO  -  AMERICA'S  MOST  FULLY 
UTILIZED  RIVER, 

Utah    Agricultural    Experiment    Station,    Logan. 
International  Irrigation  Center. 
G.  V.  Skogerboe. 

IN:  Strategies  for  River  Basin  Management:  Envi- 
ronmental Integration  of  Land  and  Water  in  a 
River  Basin.  D.  Reidel  Publishing  Co.,  Dordrecht, 
Holland.  1985.  p  219-227,  1  fig. 

Descriptors:  *River  basin  development,  *Water  al- 
location, 'Colorado  River,  *Water  use,  *Water 
management,  'Legal  aspects,  Reservoirs,  Salinity, 
Water  transport,  Water  rights,  Water  supply. 

The  basin  development  of  the  Colorado  river  start- 
ed 2000  years  ago  and  accelerated  rapidly  in  the 
late  1800's.  In  1922,  the  river  flow  was  appropri- 
ated between  upper  and  lower  basin,  based  on 
estimated  virgin  flow  at  the  dividing  point  at  Lee 
Ferry.  Today  the  river  waters  are  highly  con- 
trolled with  major  reservoir  facilities.  The  paper 
treats  the  constraints  of  increasing  downstream 
salinity  and  vast  reallocation  problems  in  the  basin 
caused  by  energy  development  and  growing  do- 
mestic water  needs  of  competing  urban  regions. 
With  completion  of  the  Central  Arizona  Project, 
the  lower  basin  will  be  fully  utilizing  their  entitle- 
ment, and  further  development  may  enforce  a  con- 
version from  irrigation  to  domestic  water  supplies. 
In  the  upper  basin  there  are  still  serious  questions 
about  their  full  entitlement,  due  to  varying  esti- 
mates of  the  Lee  Ferry  flow,  and  thus  about  the 
need  for  future  water  transfers  from  the  irrigation 
to  water  supply  of  energy  complexes.  Many  ques- 
tions also  remain  unsolved  regarding  Indian  water 
rights.  (See  also  W88-02227)  (Author's  abstract) 
W88-02249 


CONFLICT  BETWEEN  FLOOD  AND 
DROUGHT  PREPAREDNESS  IN  THE  COLO- 
RADO RIVER  BASIN, 

California  Univ.,  Los  Angeles.  School  of  Engi- 
neering and  Applied  Science. 
J.  A.  Dracup,  S.  L.  Rhodes,  and  D.  Ely. 
IN:  Strategies  for  River  Basin  Management:  Envi- 
ronmental Integration  of  Land  and  Water  in  a 
River  Basin.  D.  Reidel  Publishing  Co.,  Dordrecht, 
Holland.    1985.   p  229-244,   5   fig,  4  tab,   23  ref. 

Descriptors:  'Flood-control  storage,  'Drought, 
•Water  management,  'Colorado  River,  'River 
basin  development,  Conflicting  use,  Water  use, 
Water  supply,  Legal  aspects,  Water  demand. 

The  Colorado  River  dominates  water  resource  de- 
velopment in  the  seven  states  of  the  southwestern 
US.  It  also  is  one  of  the  most  carefully  managed 
river  systems  in  the  world.  The  basin  has  been 
arbitrarily  divided  by  the  Colorado  River  Compact 


WATER  RESOURCES  CONFLICTS  IN  INTE- 
GRATED RIVER  BASIN  DEVELOPMENT: 
THE  CASE  OF  KAVLINGE  RIVER, 

Linkoeping  Univ.   (Sweden).   Dept.   of  Water  in 
Environment  and  Society. 
R.  Castensson. 

IN:  Strategies  for  River  Basin  Management:  Envi- 
ronmental Integration  of  Land  and  Water  in  a 
River  Basin.  D.  Reidel  Publishing  Co.,  Dordrecht, 
Holland.    1985.   p  245-254,   5   fig,    1   tab,    10  ref. 

Descriptors:  'Water  resources  development,  'Con- 
flicting use,  'River  basin  development,  'Kavlinge 
River,  Water  management,  Evaluations,  Economic 
aspects,  Social  aspects,  Water  supply,  Water 
demand,  Ecological  effects. 

The  river  basin  concept  and  the  development  strat- 
egies of  the  Kavlinge  River  basin,  Sweden,  are 
analyzed.  The  analysis  indicates  that  the  chosen 
development  strategies  are  heavily  dependent  on 
socio-economic  processes  as  changes  in  production 
conditions,  technological  renewal,  legal  priority, 
political  and  economic  superiority.  The  strongest 
development  factor  is  the  urban  growth  and  conse- 
quently the  rising  demand  on  water.  Isolated 
single-purpose  water  development  schemes  have 
expanded  to  basinwide  and  multi-purpose  water 
management  problems.  Specific  local  water 
demand  conflicts  have  expanded  to  an  interbasin 
level.  Lack  of  adaptation  in  water  management 
rules  caused  unforeseen  ecological  damages  and 
suboptimal  allocation  of  water  resources.  (See  also 
W88-02227)  (Author's  abstract) 
W88-02251 


LONG-RUN  FORECASTING  OF  REGIONAL 
ECONOMIC  ACTIVITY  FOR  USE  IN  WATER 
RESOURCE  PROJECT  EVALUATIONS, 

Massachusetts  Univ.,  Amherst.  School  of  Manage- 
ment. 

S.  P.  Coelen. 

Available  from  the  National  Technical  Institue 
Service,  Springfield,  VA  22161,  as  PB87  201059, 
price  codes:  A04  in  paper  copy,  A01  in  microfiche. 
Final  Technical  Completion  Report,  July  1983.  58 
p,  2  fig,  2  tab,  12  ref,  3  append.  OWRT  Grant  No. 
14-34-0001-9093,  Project  No.  B-114-PA(1). 

Descriptors:  'Forecasting,  'Water  demand,  Long- 
term  aspects,  Water  resources,  Evaluation,  Popula- 
tion density,  Water  supply,  Mathematical  studies, 
Management  planning,  Water  management. 

Research  carried  out  on  this  project  has  evaluated 
forecasting  as  applied  to  water  resource  programs. 
The  research  has  highlighted  population  more  than 
other  variables  because  it  so  significantly  and  di- 
rectly affects  water  resource  needs.  A  summary 
evaluation  is  made  of  Census  population  estimates 
which  are  historical,  intercensal  forecasts.  Their 


OPTIMAL  DAILY  OPERATION  OF  SURFACE- 
WATER  SYSTEMS, 

Lower   Colorado   River  Authority,   Austin,   TX. 
Water  Policy  and  Programs  Div. 
Q.  W.  Martin. 

Journal  of  Water  Resources  Planning  and  Manage- 
ment JWRMD5,  Vol.  113,  No.  4,  p  453-470,  July 
1987.  3  fig,  33  ref. 

Descriptors:  'Model  studies,  'Reservoirs,  'Deci- 
sion making,  'Operating  policies,  'Water  manage- 
ment, 'Reservoir  operation,  'Linear  programming, 
Hydroelectric  power,  Flood  control,  Flow,  Algo- 
rithms, Computers. 

The  managers  of  large-scale,  surface-water  reser- 
voir and  delivery  systems  are  required  on  a  daily 
basis  to  make  complex  operating  decisions.  To 
assist  in  the  decision  process,  a  computational 
methodology  is  presented  for  determining  the  opti- 
mal operation  of  a  general  surface-water  resources 
system  of  water  storage  and  conveyance  facilities. 
The  system  is  assumed  to  be  operated  for  hydro- 
electric power  generation,  water  supply,  flood 
control,  and  low  flow  augmentation.  The  daily 
operation  of  such  a  system  is  represented  as  a 
deterministic,  nonlinear  optimization  problem, 
with  the  decision  variables  being  the  average  daily 
reservoir  releases,  water  diversions,  and  pipeline 
and  canal  flows.  Successive  linear  programming 
(SLP)  is  used  to  iteratively  change  the  daily  reser- 
voir releases  to  improve  system  performance.  The 
SLP  algorithm  converges  to  an  operational  policy 
satisfying  the  necessary  conditions  for  optimality. 
The  algorithm,  incorporated  into  the  MONITOR- 
1  computer  program,  is  applied  to  the  Lower  Rio 
Grande  System  in  Texas,  and  the  results  reviewed. 
(Author's  abstract) 
W88-02412 


6E.  Water  Law  and  Institutions 


DEVELOPMENT  OF  THE  DUTCH  POLICY 
CONCERNING  DREDGED  MATERIAL  DIS- 
POSAL, 

Ministry   of  Transport   and    Public   Works,   The 
Hague  (Netherlands). 
D.  J.  Van  den  Bos. 

IN:  Third  United  States  -  The  Netherlands  Meet- 
ing on  Dredging  and  Related  Technology,  10-14 
September  1984,  Charleston,  South  Carolina.  Final 
Report,  March  1987.  p  138-141. 

Descriptors:  'Regulations,  'Policy,  'Waste  dispos- 
al, 'Dredging,  'Rotterdam,  'Netherlands,  Sedi- 
ments, Policy  development,  Standards. 

In  the  Rotterdam  Harbor  region  yearly  about  23 
million  cu  m  of  sediment  is  dredged.  About  13 
million  cu  m  is  mainly  of  marine  origin,  and  only 
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slightly  contaminated.  This  material  has  always 
seen  disposed  of  at  sea  and  will  be  for  some  time. 
rhe  other  10  million  cu  m  is  mainly  brought  down 
3y  the  river.  Until  the  beginning  of  the  1970s  this 
material  was  used  for  landfill,  the  artificial  and 
selective  continuation  of  the  accretion  of  land  in 
:he  Rhine  and  Meuse  delta.  Early  in  the  1970s, 
aware  of  the  contamination  of  this  material  and  the 
resulting  effects,  landfill  became  less  and  less  ac- 
:eptable.  From  1975  many  technical  and  environ- 
mental assessment  studies  have  taken  place,  as  well 
is  a  policy  analysis.  Sediments  are  classified  into 
"our  groups  (1  through  4)  depending  on  the  degree 
:>f  contamination.  Class  1  and  part  of  class  2  sedi- 
ments (the  least  contaminated  continue  to  be  dis- 
posed at  sea.  Moderately  contaminated  sediments 
are  disposed  on  land  or  in  pits.  Class  4  sediments 
^the  most  heavily  contaminated)  are  disposed  in 
special  depots  designed  to  isolate  the  contamina- 
:ion.  (See  also  W88-01522)  (Lantz-PTT) 
W88-01538 


ENVIRONMENTAL  LAW  HANDBOOK, 

For   primary   bibliographic   entry   see   Field   5G. 
W88-01654 


BALANCING  PUBLIC  TRUST  RESOURCES  OF 
MONO  LAKE  AND  LOS  ANGELES'  WATER 
RIGHT:  AN  ECONOMIC  APPROACH, 

California  Univ.,  Davis.  Dept.  of  Agricultural  Ec- 
onomics. 
1.  B.  Loomis. 

Water  Resources  Research  WRERAQ,  Vol.  23, 
No.  8,  p  1449-1456,  August  1987.  1  fig,  1  tab,  28 
■ef,  append. 

Descriptors:  'Evaluation,  *Value,  'Economic  as- 
pects, 'Contingent  Valuation  Method,  'Water 
rights,  Public  trust  value,  Water  management, 
Legal  aspects,  Mathematical  equations,  Mono 
Lake,  Los  Angeles,  California,  Model  studies, 
Costs,  Comparison  studies,  Lakes,  Lake  level, 
Water  level. 

Die  Contingent  Valuation  Method  (CVM)  is  used 
to  quantify  the  Public  Trust  Values  of  Mono  Lake 
at  alternative  lake  levels.  The  dichotomous  choice 
approach  to  contingent  -  valuation  is  employed 
using  a  logit  model.  The  economic  benefits  to 
California  residents  of  preserving  Mono  Lake  is 
jstimated  to  be  1.5  billion  dollars.  Purchase  of 
replacement  water  and  power  would  cost  26.2 
million  annually.  On  efficiency  grounds,  realloca- 
tion of  water  for  maintenance  of  Public  Trust 
values  at  Mono  Lake  is  warranted.  The  CVM 
appears  to  be  a  useful  methodology  to  evaluate  the 
balancing  and  feasibility  tests  of  the  expanded 
Public  Trust  doctrine  suggested  by  the  California 
Supreme  Court.  (Author's  abstract) 
W88-01677 


HEIBERG   LEADS  CORPS  INTO  NEW  ERA, 

P.  Hoffmann. 

Engineering  News  Record  ENREAY,  Vol.  218, 

No.  17,  p  24-26,  April  23,  1987. 

Descriptors:  'Cost  sharing,  'Management  Plan- 
ning, Navigable  waters,  Waterways,  Flood  con- 
trol, Harbors,  Water  supply,  Hydroelectric  power, 
Recreation. 

The  1986  Omnibus  Water  Resources  Development 
Act,  the  first  major  water  project  legislation  in  16 
years,  is  a  hunting  license  for  the  administration, 
Congress  and  local  cost-sharing  entities  to  get 
projects  moving  ahead.  The  new  law  has  brought 
major  changes  in  project  guidelines  and  cost-shar- 
ing arrangements.  Top  priority  will  be  given  to 
navigation  and  flood  control  projects  while  water 
supply,  hydropower  and  recreation  receive  less 
attention.  The  Act  was  passed  just  as  the  Corps 
was  facing  manpower  cutbacks;  the  new  cost  shar- 
ing means  that  the  Corps  will  have  to  emphasize 
efficient  planning  and  engineering  design  since 
local  sponsors  will  be  paying  a  larger  share  of  total 
costs.  (McFarlane-PTT) 
W88-01801 


ENVIRONMENTAL    POLICY    IN    POST-MAO 
CHINA, 


L.  Ross. 

Environment  ENTVAR,  Vol.  29,  No.  4,  p  12-17, 

34-39,  May  1987.  3  tab,  40  ref. 

Descriptors:  'China,  'Legislation,  'Public  policy, 
'Environmental  protection,  'Political  aspects, 
'Prices,  Profit,  Economic  development,  Economic 
aspects,  Industrial  wastes,  Regulations. 

Following  the  death  of  Mao  Zedong  in  1976  and  a 
brief  political  interregnum  that  lasted  until  late 
1978,  dramatic  changes  have  taken  place  in  the 
People's  Republic  of  China.  Before  1978,  China 
had  made  notable  accomplishments  in  some  sectors 
like  public  sanitation  and  flood  control,  but  its 
overall  record  in  environmental  management  was 
very  weak.  Questions  remain  concerning  whether 
the  reforms:  (1)  aggravated  the  already  poor  envi- 
ronmental conditions  (air  and  water  pollution,  deg- 
radation of  forests  and  grasslands,  decline  of  wild- 
life populations);  (2)  succeeded  in  spurring  eco- 
nomic development;  and  (3)  occurred  at  the  cost  of 
environmental  decline.  Extensive  research  in 
China  and  careful  reading  of  primary  materials 
make  it  clear  that  several  areas  central  economic 
planning  versus  increased  local  autonomy,  the 
growth  of  local  small-scale  industry,  environmen- 
tal legislation,  and  the  change  in  leadership  itself. 
(Airone-PTT) 
W88-01813 


OPERATION  AND  MAINTENANCE  OF 
WATER  SYSTEMS  IN  DEVELOPING  COUN- 
TRIES, 

Agency  for  International  Development,  Washing- 
ton, DC. 

For  primary  bibliographic  entry  see  Field  5F. 
W88-01890 


INCREASING  WATER  SUPPLIES  IN  THE  IBE- 
RIAN PENINSULA, 

For   primary   bibliographic   entry   see   Field   6D. 
W88-01892 


IMPACTS       OF       MULTI-JURISDICTIONAL 
AGREEMENTS   AND   EFFLUENT   DISPOSAL 
BY  CITRUS  IRRIGATION  ON  THE  DEVELOP- 
MENT   OF    AN    INDUSTRIAL    WASTE    PRE- 
TREATMENT  PROGRAM, 
Boyle  Engineering  Corp.,  Orlando,  FL. 
E.  L.  Melear,  H.  W.  Persons,  and  T.  L.  Lothrop. 
IN:  Proceedings  of  the  40th  Industrial  Waste  Con- 
ference, Purdue  University,  West  Lafayette,  Indi- 
ana, May  14-15,  1985.  Butterworths,  Boston,  MA. 
1985.  p  279-285,  4  tab. 

Descriptors:  'Legislation,  'Legal  aspects,  'Waste 
disposal,  'Wastewater  treatment,  'Orlando,  'Flori- 
da, Water  pretreatment,  Wastewater  irrigation, 
Citrus,  Regulations,  Water  reuse,  Wastewater  ren- 
ovation, Local  governments. 

The  City  of  Orlando,  Florida,  has  developed  an 
industrial  waste  pretreatment  program  (IWPP)  to 
monitor  and  control  non-residential  discharges  to 
its  collection  system  and  wastewater  treatment 
plants.  Program  development  was  impacted  by 
sludge  disposal  limits,  stringent  discharge  stand- 
ards for  effluent  reuse  and  wasteload  allocations 
for  Class  III  surface  waters.  Uniform  program 
enforcement  was  complicated  by  inter-local  multi- 
jurisdictional  agreements  with  wholesale  custom- 
ers outside  the  municipal  jurisdiction.  EPA  has 
mandated  that  the  elements  of  both  the  Sewer  Use 
Ordinances  and  IWPPs  of  the  city,  and  all  contrib- 
utors to  the  city's  wastewater  treatment  plants 
must  be  compatible  and  comply  with  the  general 
pretreatment  regulations  (40  CFR  403).  Additional 
stringent  local  pollutant  discharge  standards  have 
been  established  for  metals  and  several  priority  and 
conventional  pollutants  to  insure  acceptable  levels 
of  effluent  and  sludge  compatible  with  disposal 
plans.  Additional  data  will  be  collected  and  ana- 
lyzed to  refine  local  pollutant  limits,  and  efforts 
will  continue  to  develop  and  enforce  uniform  and 
consistent  industrial  waste  standards  for  all  dis- 
chargers to  the  city's  wastewater  system.  Through 
programs  such  as  this,  the  city  can  continue  to 
develop  innovative  wastewater  reuse  options  to 
satisfy  growth  requirements  in  an  environmentally 
sound  matter.  (See  also  W88-02132)  (Lantz-PTT) 


W88-02160 


STRATEGIES  FOR  RIVER  BASIN  MANAGE- 
MENT: ENVIRONMENTAL  INTEGRATION 
OF  LAND  AND  WATER  IN  A  RIVER  BASIN. 

For  primary  bibliographic  entry  see  Field  6A. 
W88-02227 


RIVER  BASIN  STRATEGY  FOR  COORDINAT- 
ED LAND  AND  WATER  CONSERVATION: 
SYNTHESIS  AND  CONCLUSIONS, 

Linkoeping  Univ.   (Sweden).   Dept.   of  Water  in 

Environment  and  Society. 

For  primary  bibliographic  entry  see  Field  6A. 

W88-02228 


LEGAL  AND  ADMINISTRATIVE  TOOLS  FOR 
RIVER  BASIN  DEVELOPMENT, 

G.  J.  Cano. 

IN:  Strategies  for  River  Basin  Management:  Envi- 
ronmental Integration  of  Land  and  Water  in  a 
River  Basin.  D.  Reidel  Publishing  Co.,  Dordrecht, 
Holland.  1985.  p  189-199,  1  fig,  26  ref. 

Descriptors:  'Legal  aspects,  'River  basin  develop- 
ment, 'Water  management,  Water  resources  devel- 
opment, Jurisdiction,  International  waters,  Inter- 
state rivers,  Water  law,  Resources  development. 

An  analysis  is  made  regarding  the  applicability  or 
non-applicability  of  'the  river  basin  approach'  from 
the  institutional  point  of  view  (institutions  include 
law  and  administrative  organizations).  The  energy 
factor  in  connection  with  river  basin  development 
is  considered.  Functional  and  territorial  interjuris- 
dictional problems  are  examined  separately,  and 
examples  are  given.  Three  different  cases  of  terri- 
torial interjurisdiction  are  described:  (a)  national 
(non  shared)  river  basins;  (b)  national  shared  river 
basins  (interstate  or  interprovincial  rivers);  and  (c) 
international  river  basins.  The  present  status  of 
international  river  law,  and  of  the  organization  of 
institutions  to  manage  international  river  basins  are 
also  examined.  The  influence  of  water  and  air  as 
factors  of  interdependence  among  all  natural  re- 
sources related  to  each  river  basin  preside  the 
work.  Recommendations  are  made  of  legal  tools 
needed  to  reach  resiliency  in  the  use  of  waters 
following  changes  in  land  and  water  use  patterns. 
(See  also  W88-02227)  (Author's  abstract) 
W88-02246 


LEGAL,  ADMINISTRATIVE  AND  ECONOMIC 
TOOLS  FOR  CONFLICT  RESOLUTION,  PER- 
SPECTIVES ON  RIVER  BASIN  MANAGE- 
MENT IN  INDUSTRIALIZED  COUNTRIES, 

York  Univ.  (England).  Dept.  of  Economics. 
A.  Williams. 

IN:  Strategies  for  River  Basin  Management:  Envi- 
ronmental Integration  of  Land  and  Water  in  a 
River  Basin.  D.  Reidel  Publishing  Co.,  Dordrecht, 
Holland.  1985.  p  201-208. 

Descriptors:  'Legal  aspects,  'Water  management, 
'Water  rights,  'River  basin  development,  'Eco- 
nomic aspects,  'Competing  use,  Water  law,  Water 
use,  Cost  analysis. 

Alternative  mechanisms  for  the  resolution  of  con- 
flict between  competing  uses  and  users  of  river 
basins  need  to  be  judged  by  their  respective  effects 
on  efficiency,  equity,  and  macro-economic  policy. 
Efficiency  should  go  beyond  financial  consider- 
ations, and  assess  true  real  resource  costs  and  all 
benefits  whether  or  not  reflected  in  revenues. 
Equity  concerns  compensation  for  loss  of  legiti- 
mate expectations  as  well  as  equal  treatment  of 
equals  and  distributive  justice.  Macro-economic 
policy  concerns  effects  on  inflation,  unemploy- 
ment, balance  of  payments,  etc.  Legal  and  adminis- 
trative measures  involve  a  prior  assignment  of 
rights,  duties,  powers,  etc.,  and  then  some  expecta- 
tions about  the  nature  of  the  transactions  that  will 
occur  between  the  various  parties  in  the  light  of 
that  prior  assignment.  Market  mechanisms  can  be 
analyzed  in  the  same  way.  Various  possible  struc- 
tures and  types  of  interaction  are  then  explored, 
from  which  it  is  concluded  that  no  system  is  likely 


157 


Field  6— WATER  RESOURCES  PLANNING 


Group  6E — Water  Law  and  Institutions 


to  work  well  unless  it  ensures  that  all  decision- 
makers are  put  in  a  position  where  they  have  to 
weigh  all  the  costs  and  benefits  generated  by  their 
actions,  and  not  just  those  that  accrue  to  them 
themselves.  (See  also  W88-02227)  (Author's  ab- 
stract) 
W88-02247 


ENVIRONMENTAL  CONFLICTS:  STRUCTURE 
AND  MANAGEMENT, 

Linkoeping  Univ.   (Sweden).   Dept.   of  Water  in 

Environment  and  Society. 

For   primary   bibliographic   entry   see   Field   6D. 

W88-02248 


PROBLEMS  OF  WATER  REALLOCATION  IN 
THE  COLORADO  -  AMERICA'S  MOST  FULLY 
UTILIZED  RIVER, 

Utah    Agricultural    Experiment    Station,    Logan. 

International  Irrigation  Center. 

For  primary   bibliographic   entry  see   Field   6D. 

W88-02249 


CONFLICT  BETWEEN  FLOOD  AND 
DROUGHT  PREPAREDNESS  IN  THE  COLO- 
RADO RIVER  BASIN, 

California  Univ.,   Los  Angeles.   School  of  Engi- 
neering and  Applied  Science. 
For  primary  bibliographic  entry  see   Field   6D. 
W88-02250 


MAKING  AND  THE  BREAKING  OF  AGREE- 
MENT ON  THE  GANGES, 

Open  Univ.,  Milton  Keynes  (England). 
B.  Crow. 

IN:  Strategies  for  River  Basin  Management:  Envi- 
ronmental Integration  of  Land  and  Water  in  a 
River  Basin.  D.  Reidel  Publishing  Co.,  Dordrecht, 
Holland.  1985.  p  255-264,  2  tab,  17  ref. 

Descriptors:  *Ganges  River,  "India,  'Water  law, 
•Ganges  Water  Treaty,  Social  aspects,  Political 
aspects,  Water  supply,  Irrigation,  River  basin  de- 
velopment. 

Some  of  the  political  circumstances  which  have 
influenced  the  making,  in  1977,  and  the  breaking, 
in  1982,  of  the  agreement  over  sharing  and  devel- 
opment of  the  River  Ganges,  involve  elements  of 
two  political  battles:  one,  when  agreement  was 
reached,  over  the  minimum  flow  Bangladesh 
would  accept,  and  a  second,  when  the  area  of 
agreement  was  reduced,  over  the  guaranteeing  of 
that  share.  The  social  group  which  appears  to  be 
most  influential  in  determining  the  nature  and  set- 
ting the  time  scale  for  river  development  in  South 
Asia,  includes  the  'rich  peasants'  who  are  the  mas- 
ters of  the  countryside  in  the  most  dynamic  areas 
of  India  -  Punjab,  Haryana,  Western  UP,  parts  of 
Andhra  Pradesh  and  of  Tamil  Nadu.  It  is  in  these 
areas  that  irrigation  has  been  extended  most  rapid- 
ly. The  paper  concludes  that  conceptions  of  the 
'national  interest'  and  expressions  of  class  interests 
require  careful  analysis  if  the  timing  and  nature  of 
river  development  decisions  are  to  be  understood. 
(See  also  W87-1034)  (Lantz-PTT) 
W88-02252 


DIFFERENT  TYPES  OF  RIVER  BASIN  ENTI- 
TIES -  A  GLOBAL  OUTLOOK, 

Food  and  Agriculture  Organization  of  the  United 
Nations,  Rome  (Italy). 
S.  Ft  u  re  hi 

IN:  Strategies  for  River  Basin  Management:  Envi- 
ronmental Integration  of  Land  and  Water  in  a 
River  Basin.  D.  Reidel  Publishing  Co.,  Dordrecht, 
Holland.  1985.  p  293-298,  5  ref. 

Descriptors:  'River  basin  development,  'Manage- 
ment planning,  'Water  policy,  Economic  aspects, 
Social  aspects,  Water  resources  development, 
Commissions,  Water  law,  Institutions. 

The  various  kinds  of  river  basin  entities  established 
in  different  regions  of  the  world  are  classified  in 
three  main  groups,  namely,  (a)  valley  authorities, 
with  responsibility  for  broader  economic  and 
social  development  basin-wide;  (b)  basin  entities, 


responsible  in  varying  degrees  for  water  resources 
management  at  the  basin  level;  and  (c)  coordinat- 
ing commissions  or  committees,  established  with 
the  aim  of  brining  harmony  in  water  policies  and 
plans  at  the  basin  level.  Various  cases  illustrating 
the  three  classes  of  basin  entities  are  drawn  from 
the  experience  of  various  countries.  In  view  of  the 
great  diversity  found,  it  is  not  possible  to  draw  any 
general  conclusion.  It  is  worth  recalling,  however, 
that  the  United  Nations  Interregional  Seminar  on 
Water  Resources  Administration  held  in  New 
Delhi  in  1973  endorsed  a  two-tier  type  of  water 
resources  administration  with  coordination  at  the 
national  level  and  decentralization  at  the  regional 
or  basin  level  (UN  1975)  -  a  model  which  seems  to 
correspond  to  the  approach  followed  in  England 
and  Wales,  Hungary,  or  the  German  Democratic 
Republic.  (See  also  W88-02227)  (Author's  abstract) 
W88-02256 


THAMES  BASIN,  ENGLAND  -  LEGAL  AND 
ADMINISTRATIVE  SYSTEM, 

C.  S.  Sinnott. 

IN:  Strategies  for  River  Basin  Management:  Envi- 
ronmental Integration  of  Land  and  Water  in  a 
River  Basin.  D.  Reidel  Publishing  Co.,  Dordrecht, 
Holland.  1985.  p  307-310. 

Descriptors:  'Thames  River,  'England,  'Legal  as- 
pects, 'River  basin  development,  'Administrative 
decisions,  Land  use,  Water  use,  Water  resources 
development,  Ecological  effects. 

The  legal  and  administrative  systems  for  land  use 
and  for  the  control  of  water  resources  in  England 
are  reviewed.  Study  of  interaction  between  land 
use  and  water  use  reveals  that  in  a  developed  river 
basin  most  new  developments  are  relatively  small 
and  incremental  to  the  already  heavily  exploited 
resource  system.  The  impacts  of  two  major  land 
use  proposals,  anew  town  and  an  airport,  are  dis- 
cussed to  illustrate  the  issues  which  arise.  (See  also 
W88-02227)  (Author's  abstract) 
W88-02258 


RELEVANCE  OF  RIVER  BASIN  APPROACH 
FOR  COORDINATED  LAND  AND  WATER 
CONSERVATION  AND  MANAGEMENT, 

Hydroconsult  International,  New  Delhi  (India). 
K.  V.  Krishnamurthy. 

IN:  Strategies  for  River  Basin  Management:  Envi- 
ronmental Integration  of  Land  and  Water  in  a 
River  Basin.  D.  Reidel  Publishing  Co.,  Dordrecht, 
Holland.  1985.  p  311-315. 

Descriptors:  'River  basin  development,  'Land  re- 
sources, 'Water  conservation,  'Soil  conservation, 
'Management  planning,  'India,  Water  resources 
development,  Administrative  agencies,  Competing 
use,  Water  transfer,  Water  supply,  Water  demand. 

The  historical  evolution  of  the  concept  of  river 
basin  development,  in  general,  and  in  particular 
reference  to  India,  is  briefly  reviewed.  The  basis  of 
river  basin  development  in  India,  particularly  since 
1947,  is  a  key  concept  in  regional  development 
both  in  agriculture  and  industry.  The  Damodar 
Valley  Corporation  is  cited  as  an  example.  A 
number  of  conflict  situations  are  outlined  -  con- 
flicts of  a  regional  nature,  important  upstream 
modifications  having  downstream  repercussions; 
work  on  one  bank  affecting  the  other  bank  etc. 
The  nature  of  the  functional  conflicts  are  briefly 
alluded.  The  limitations  of  the  river  basin  approach 
are  seen  against  the  recent  emergence  of  an  ap- 
proach of  interbasin  transfer  of  water.  A  national 
perspective  was  recently  evolved  by  Government 
of  India.  While  a  strict  river  basin  approach  is  not 
now  found  entirely  possible,  necessitating  a  consid- 
eration of  interbasin  transfer  of  water,  at  the  same 
time  it  cannot  be  stated  that  the  concept  is  out- 
dated because  the  basis  for  the  determination  of  the 
possibilities  of  large  scale  transfer  of  water  from 
one  'surplus'  region  to  another  'deficit'  region  is  in 
itself  dependent  on  the  river  basin  approach.  (See 
also  W88-02227)  (Author's  abstract) 
W88-02259 


RATIONALE  FOR  ESTABLISHING  A  RIVER 
BASIN  AUTHORITY  IN  TANZANIA, 


A  Mascarenhas. 

IN:  Strategies  for  River  Basin  Management:  Envi- 
ronmental Integration  of  Land  and  Water  in  a 
River  Basin.  D.  Reidel  Publishing  Co.,  Dordrecht, 
Holland.    1985.   p   317-328,    1    fig,    1    tab,    13  ref. 

Descriptors:  'River  basin  development,  'Tanzania, 
'Administrative  agencies,  Water  resources  devel- 
opment, Developing  countries,  Social  aspects. 

In  a  passive  way,  river  basins  have  been  used  as  a 
focus  of  activity  since  prehistoric  times.  With 
greater  technical  and  engineering  skills,  some 
modern  river  basin  development  projects  have 
stood  out  as  triumphs  of  human  skills.  As  develop- 
ing countries,  such  as  Tanzania,  try  to  maximize 
their  resources,  care  has  to  be  taken,  that  the  river 
basin  authorities  which  are  created,  take  into  con- 
sideration both  engineering  as  well  as  social  and 
ecological  factors.  This  paper  attempts  to  illustrate 
that  river  basin  authorities  offer  good  opportunities 
for  an  integrated  approach  to  planning.  An  author- 
ity should  be  able,  among  other  factors,  to  balance 
the  long  term  from  the  immediate  benefits,  reduce 
environmental  risks  and  maximize  social  benefits. 
(See  also  W88-02227)  (Author's  abstract) 
W88-02260 


LAND  APPLICATION  OF  MUNICIPAL 
WASTEWATER:  IMPACTS  OF  WATER 
RIGHTS  AND  LAND-USE  CONTROLS, 

Virginia     Water     Resources     Research     Center, 

Blacksburg. 

For  primary  bibliographic  entry  see  Field  5E. 

W88-02276 


SOCIOECONOMIC  FACTORS  AFFECTING 
WATER  CONSERVATION  ES  SOUTHERN 
TEXAS, 

Washington  State  Univ.,  Pullman.  Office  of  Ap- 
plied Energy  Studies. 

For  primary  bibliographic  entry  see  Field  3D. 
W88-02317 


MANAGEMENT  OF  HAZARDOUS  WASTE: 
TREATMENT/STORAGE/DISPOSAL  FACILI- 
TIES, 

For  primary  bibliographic  entry  see  Field  5D. 
W88-02325 


EMERGING  STATE  ROLES  IN  URBAN 
STORMWATER  MANAGEMENT, 

North  Carolina  Univ.  at  Chapel  Hill.  Dept.  of  City 

and  Regional  Planning. 

E.  J.  Kaiser,  and  R.  J.  Burby. 

Water  Resources  Bulletin  WARBAQ,  Vol.  23,  No. 

3,  p  443-453,  June  1987.  6  tab,  7  ref.  NSF  Research 

Grant  CEE-8209884. 

Descriptors:  'Regulations,  'Stormwater  manage- 
ment, 'Urban  areas,  'Drainage,  'Urban  hydrolo- 
gy, 'Metropolitan  water  management,  Maryland, 
New  Jersey,  Pennsylvania,  Planning. 


The  technology  of  urban  stormwater  management 
has  far  outpaced  its  actual  application  in  new  urban 
development.  This  article  documents  that  imple- 
mentation gap,  but  shows  that  state  and  local  gov- 
ernmental measures,  particularly  storm  drainage 
regulations,  can  lead  to  improved  performance  in 
the  private  sector.  Although  state  stormwater  man- 
agement programs  are  in  their  infancy,  they  are 
already  having  a  measurable  effect  in  stimulating 
the  adoption  of  local  governmental  programs  to 
manage  urban  storm  water.  Pioneering  state  pro- 
grams in  Maryland,  New  Jersey,  and  Pennsylvania, 
described  in  this  article,  provide  models  for  states 
contemplating  the  formulation  of  stormwater  man- 
agement programs.  (Author's  abstract) 
W88-02383 


NATIONALIZATION  AND  EFFICIENT  MAN- 
AGEMENT OF  WATER  RESOURCES  IN  IRAN, 

Fayetteville  State  Univ.,  NC.  School  of  Business 

and  Economics. 

A.  Tavakoli. 

Journal  of  Water  Resources  Planning  and  Manage- 
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WATER  RESOURCES  PLANNING— Field  6 


Ecologic  Impact  Of  Water  Development — Group  6G 


ment  JWRMD5,  Vol.  113,  No.  4,  p  522-532,  July 
1987.  19  ref. 

Descriptors:  'Economic  aspects,  'Water  law,  'Na- 
tionalization, 'Water  resources  management, 
•Iran,  Regulations,  Optimization,  Agriculture, 
Farmers,  Costs. 

In  Iran  the  government  under  the  Shah's  regime 
nationalized  the  water  resources  of  the  country 
ind  legislated  a  detailed  statute  concerning  the 
development,  allocation,  and  use  of  this  limited 
resource.  This  paper  critically  examines  the  Na- 
tionalization of  Water  Resources  Act  (NWRA) 
Tom  the  standpoint  of  promoting  economic  effi- 
:iency.  A  historical  study  of  past  water  laws  re- 
peals a  strong  philosophical  link  with  the  concept 
af  nationalization.  The  NWRA  denounces  the 
narket  mechanism  and  centralizes  all  aspects  of 
ievelopment,  allocation,  and  use  of  this  resource. 
ITie  analysis  reveals  that  efficiency  and  optimality 
n  the  allocation  and  use  of  water  cannot  be  at- 
tained through  these  laws.  A  review  of  the  per- 
formance of  a  number  of  water  agencies  that  were 
established  prior  to  the  NWRA  shows  that  they 
ire  successful  in  gaining  the  advantage  of  econo- 
tnies  of  scale,  internalization  of  external  effects, 
ind  reduction  of  waste.  Under  these  systems,  the 
farmers  have  the  ultimate  discretion  with  regards 
to  allocation,  use,  and  transfer  of  water.  (Author's 
ibstract) 
W88-02417 


SF.  Nonstructural  Alternatives 


WATER   AND   THE   MICHIGAN   ECONOMY: 
MANAGING  WATER  QUALITY, 

Michigan  State  Univ.,  East  Lansing.  Dept.  of  Agri- 

;ultural  Economics. 

For   primary   bibliographic   entry   see   Field   5G. 

W88-01758 


FIGHT  AGAINST  INDUSTRIAL  AND  URBAN 
POLLUTION  IN  THE  ARTOIS  -  PICARDIE 
BASIN, 

Artois-Picardie  Water  Agency,  Douai  (France). 
For  primary  bibliographic  entry  see  Field  5G. 
W88-01931 


SEEKING  A  NEW  BALANCE  DM  THE  DETE- 
RIORATING UPPER  CITARUM  BASIN, 

West  Java  Provincial   Planning  Office,   Bappeda 
[Indonesia). 
B.  Bronckhorst. 

IN:  Strategies  for  River  Basin  Management:  Envi- 
ronmental Integration  of  Land  and  Water  in  a 
River  Basin.  D.  Reidel  Publishing  Co.,  Dordrecht, 
Holland.  1985.  p  71-79,  3  fig. 

Descriptors:  'Upper  Citarum  basin,  'River  basin 
development,  'Indonesia,  'Water  resources  devel- 
opment, Public  education,  Economic  aspects,  Ag- 
riculture, Water  use,  Water  demand,  Urban  areas, 
Population  density,  Public  opinion,  Public  policy. 

The  Citarum  basin  in  West  Java  has  been  increas- 
ingly strained  by  rapid  population  increase  and 
uncontrolled  urban  growth  of  Bandung,  second 
city  of  Indonesia.  Development  has  come  to  a 
point  of  overpopulation  of  the  watershed.  In  the 
wake  of  economic  recession  urban  dwellers  are 
moving  out  and  becoming  farmers  on  the  mountain 
slopes,  bringing  ever  larger  slope  surfaces  under 
cultivation.  The  paper  describes  the  emerging 
problems,  especially  heavy  hillside  erosion  and 
severe  valley  inundations  during  heavy  rains.  It 
discusses  the  problems  of  integrated  regional  plan- 
ning to  replace  sectorial  planning  in  specialized 
sectors.  In  the  efforts  of  creating  a  better  under- 
standing of  nature  supportive  activities  among 
people,  the  traditional  puppet  theatre,  wayang,  is 
being  used  as  a  powerful  intermediary  in  the  com- 
munication process.  (See  also  W88-02227)  (Au- 
thor's abstract) 
W88-02234 


6G.  Ecologic  Impact  Of 
Water  Development 


FILLING  IN  OF  HARBOUR  BASINS  WHICH 
CONTAIN  CONTAMINATED  SILT, 

Rotterdam  Public  Works  Dept.  (Netherlands). 
For  primary  bibliographic  entry  see  Field  5C. 
W88-01526 


ACCOMODATING  ENVIRONMENTAL  CON- 
STRAINTS-MODIFICATION OF  A  NAVIGA- 
TIONAL PROJECT  IN  COASTAL  LOUISIANA, 

Army  Engineer  District,  New  Orleans,  LA. 
D.  F.  Carney,  and  R.  L.  Gunn. 
IN:  Third  United  States  -  The  Netherlands  Meet- 
ing on  Dredging  and  Related  Technology,   10-14 
September  1984,  Charleston,  South  Carolina.  Final 
Report,  March  1987.  p  96-101,  2  fig,  5  ref. 

Descriptors:  'Environmental  effects,  'Channels, 
'Navigation,  'Louisiana,  'Dredging,  Hydraulic 
structures,  Ecological  effects,  Wetlands,  Bald 
eagle. 

The  Atchafalaya  River  and  Bayous  Chene,  Boeuf, 
and  Black,  Louisiana,  Project  was  completed  in 
1981.  It  established  a  -6  m  Navigation  Geodetic 
Vertical  Datum,  122-m-wide,  85-m-long  naviga- 
tional channel  by  the  hydraulic  dredging  of  ap- 
proximately 40  million  cu  m  of  material.  Project 
completion  was  the  culmination  of  extensive  inter- 
agency and  interdisciplinary  coordination  in  re- 
sponse to  several  environmental  constraints.  As 
originally  designed,  the  project  would  have  ad- 
versely impacted  three  active  southern  bald  eagle 
nests,  approximately  2,800  ha  of  wetlands,  and  a 
newly  developing  river  delta.  The  following  steps 
were  taken  to  reduce  or  eliminate  adverse  environ- 
mental impacts:  (1)  creation  of  approximately  200 
ha  of  marsh  through  the  semiconfined  disposal  of 
dredged  material  in  a  freshwater  lake;  (2)  preserva- 
tion of  approximately  1,120  ha  of  wetlands  as  a 
result  of  the  modification  of  construction  and  dis- 
posal plans;  (3)  establishment  of  a  'No-Work  Area' 
of  2.4  km  from  any  active  bald  eagle  nest  during 
the  nesting  season  of  15  October  to  30  April;  (4) 
prevention  of  disposal  area  development  if  such 
development  might  adversely  affect  the  eagles;  and 
(5)  creation  of  approximately  200  ha  of  marsh 
through  managed  unconfined  disposal  within  a 
rapidly  growing  river  delta.  The  various  Federal, 
State,  and  private  natural  resource  agencies  and 
navigational  interests  involved  have  been  satisfied 
with  the  New  Orleans  District's  efforts  to  accomo- 
date these  environmental  concerns.  (See  also  W88- 
01522)  (Author's  abstract) 
W88-01532 


BEACH   RESTORATION   ON   SANDY   HOOK, 
GATEWAY  NATIONAL  RECREATION  AREA, 
FROM  MAINTENANCE  DREDGING  OF  AM- 
BROSE AND  SANDY  HOOK  FEDERAL  NAVI- 
GATION CHANNELS, 
Army  Engineer  District,  New  York. 
For  primary  bibliographic  entry  see  Field  8A. 
W88-01534 


COASTAL  AND  INLET  PROCESSES  NUMERI- 
CAL MODELING  SYSTEM, 

Coastal  Engineering  Research  Center,  Vicksburg, 

MS. 

For  primary  bibliographic  entry  see  Field  8B. 

W88-01546 


GROUNDWATER  FLOW  SUBMODEL  FOR 
THE  ANALYSIS  OF  REGIONAL  WATER 
POLICIES  IN  OPEN-PIT  LIGNITE  MINING 
AREAS, 

Technische  Univ.,  Dresden  (German  D.R.).  Inst. 

of  Lignite  Mining. 

For  primary  bibliographic  entry  see  Field  4B. 

W88-01569 


HYDROGEOLOGIC  ASPECTS  OF  THE  ABAN- 
DONMENT OF  AN  UNDERGROUND  LEAD- 
ZINC  MINE, 


Idaho  Univ.,  Moscow.  Coll.  of  Mines  and  Earth 

Resources. 

For  primary  bibliographic  entry  see  Field  4B. 

W88-01570 


ARCHAEOLOGICAL  ANALYSIS  OF  THE  PRO- 
POSED FLORENCE  WATER  TREATMENT 
PLANT, 

Northland  Research,  Inc.,  Flagstaff,  AZ. 
W.  S.  Marmaduke,  and  T.  S.  Hartzell. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA.  22161  as  PB87-235446, 
A05  in  paper  copy,  A01  in  microfiche.  July  1987. 
81  p,  14  fig,  1  tab,  76  ref.  Bureau  of  Reclamation 
Contract  No.  3-PA-30-00740. 

Descriptors:  'Archaeology,  'Florence,  'Arizona, 
'Water  treatment  facilities,  History,  Hohokam. 

A  Class  I  and  III  cultural  resource  literature  search 
and  survey  was  completed  for  the  proposed  site  of 
the  Florence  Water  Treatment  Plant  and  its  associ- 
ated delivery  lines,  an  area  of  about  22  acres.  The 
project  is  an  element  of  the  Central  Arizona 
Project.  Three  archaeological  loci  representing 
Hohokam  use  of  the  area  were  recorded  in  or  near 
the  project  area.  In  order  to  evaluate  the  loci 
within  the  context  of  the  intensive  site  investiga- 
tions that  have  previously  occurred  in  the  Flor- 
ence area,  an  extensive  literature  search  was  con- 
ducted regarding  the  Florence  archaeological  dis- 
trict. It  was  determined  that  the  recorded  loci 
represented  elements  of  a  site  recorded  by  Gila 
Pueblo  named  'Florence  7:8  (GP)',  and  that  signifi- 
cant site  deposits  likely  remain  at  one  of  the  loci 
(Locus  2).  The  report  primarily  consists  of  a  sum- 
mary overview  of  previous  site  investigations  in 
the  Florence  area,  and  a  discussion  of  research 
directions  and  questions  that  remain  to  be  ad- 
dressed concerning  sites  in  this  area.  (Author's 
abstract) 
W88-01608 


STUDIES  IN  THE  HOHOKAM  COMMUNITY 
OF  MARANA. 

Arizona  State  Univ.,  Tempe.  Office  of  Cultural 
Resource  Management. 

Anthropological  Field  Studies,  No.  15,  April  1987. 
311  p,  90  fig,  46  tab,  207  ref,  3  append.  Bureau  of 
Reclamation  Contract  No.  5-CS-30-02570.  Edited 
by  Glen  E.  Rice. 

Descriptors:  'Hohokam,  'Marana,  'Arizona,  'Ar- 
chaeology, History. 

This  is  the  final  in  a  three  volume  series  dealing 
with  the  1985  Arizona  State  University  excava- 
tions conducted  at  the  12th  century  Classic  Hoho- 
kam community  complex  near  Marana,  Arizona.  It 
includes  analytical  and  synthetic  discussion  of  geo- 
morphology,  chronometrics,  house  floor  assem- 
blages, craft  production,  subsistence  pursuits,  and 
burial  practices.  Residential  sites,  gathering  camps, 
and  dry-farm  fields  dispersed  over  an  area  of  20  sq 
mi  are  thought  to  have  operated  as  part  of  a  single 
community.  A  platform  mound  and  six  compounds 
which  could  contain  elite  residences  and  adminis- 
trative facilities  were  not  included  in  the  ASU 
excavations.  The  households  within  the  excavated 
portions  of  the  community  show  a  consistent  em- 
phasis on  the  surplus  production  of  ceramic  ves- 
sels. Households  also  specialize  in  different  kinds 
of  craft  production  activities,  and  are  differently 
involved  in  the  hunting  of  artiodactyls,  tending  of 
agave  plants,  and  the  farming  of  flood  water  fields. 
The  report  evaluates  the  hypothesis  that  the 
Marana  complex  is  the  central  community  in  an 
early  Hohokam  chiefdom.  (Author's  abstract) 
W88-01661 


FIELD  INVESTIGATIONS  AT  THE  MARANA 
COMMUNITY  COMPLEX. 

Arizona  State  Univ.,  Tempe.  Office  of  Cultural 
Resource  Management. 

Anthropological  Field  Studies,  No.  14,  March 
1987.  203  p,  44  fig,  56  tab,  66  ref.  Bureau  of 
Reclamation  Contract  No.  5-CS-30-02570.  Edited 
by  T.  Kathleen  Henderson. 
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Descriptors:    *Marana,    'Arizona,    'Archaeology, 
Hohokam. 

The  Marana  Community  is  a  complex  of  Hohokam 
sites  dating  to  the  12th  century  A.D.  Some  of  the 
sites  effected  by  the  Tucson  reach  of  the  Central 
Arizona  Project  were  excavated  by  Arizona  State 
University  in  1985  with  funding  provided  by  the 
Bureau  of  Reclamation.  Sampling  coverage  of  site 
areas  was  provided  through  the  use  of  back-hoe 
trenches  and  magnetometer  mapping.  Trench 
sample  units  are  shown  to  provide  reliable  esti- 
mates of  population  parameters  and  to  be  more 
cost  effective  than  magnetometer  mapping.  Six  loci 
within  the  three  sites  are  examined  in  detail 
through  the  use  of  horizontal  block  exposures. 
(Author's  abstract) 
W88-01662 


BURIED  IN  THE  BOTTOMS:  THE  ARCHAE- 
OLOGY OF  LAKE  CREEK  RESERVOIR, 
MONTGOMERY  COUNTY,  TEXAS, 

Texas  Archeological  Survey,  Austin. 

L.  C.  Bement,  R.  D.  Mandel,  J.  F.  de  la  Teja,  D. 

K.  Utley,  and  S.  A.  Turpin. 

Texas   Archaeological   Survey   Research   Report 

No.  97,   1987.   207  p,  25  fig,   17  tab,    165  ref,  4 

append.  Bureau  of  Reclamation  Contract  No.  6- 

CS-50-05340. 

Descriptors:  'Archaeology,  'Lake  Creek  Reser- 
voir, 'Texas,  History,  Ethnohistory. 

In  1986,  The  University  of  Texas  at  Austin,  con- 
ducted a  cultural  resources  assessment  for  the  pro- 
posed Lake  Creek  Reservoir,  Montgomery 
County,  Texas.  The  project  incorporated  geomor- 
phological,  ethnohistorical,  historical,  and  archae- 
ological studies  with  a  sample  pedestrian  survey  of 
3570  acres  —  roughly  20%  of  the  reservoir  area  — 
to  predict  the  nature  and  density  of  cultural  re- 
sources to  be  affected  by  reservoir  construction. 
Deposits  within  the  Lake  Creek  Basin  represent 
Late  Pleistocene,  Early  and  Late  Holocene  periods 
with  Middle  Holocene  age  deposits  either  missing 
or,  more  likely,  restricted  to  the  deeply  buried 
deposits  of  the  floodplain.  The  potential  for  site 
deposits  representing  all  periods  of  cultural  exploi- 
tation is  contained  in  the  Lake  Creek  area.  Pedes- 
trian survey,  coupled  with  intensive  shovel  prob- 
ing, located  and  recorded  46  prehistoric  sites  - 
four  with  historic  Anglo  components.  Ethnohistor- 
ically,  Lake  Creek  lay  within  the  range  of  the 
Akokisa,  hunters  and  gatherers  who  practiced  a 
seasonal  round,  summering  on  the  coast  and  win- 
tering inland,  but  no  specifically  named  villages  or 
camps  were  found  in  the  study  area.  The  high 
propensity  for  floods  and  the  inhospitable  environ- 
ment of  the  Lake  Creek  bottoms  discouraged  Eu- 
ropean settlement  in  the  floodpool.  Only  one  his- 
toric component,  the  former  site  of  a  hardwood 
mill,  predates  1940.  The  historic  potential  in  the 
reservoir  is  limited  to  mill  sites  and  isolated  burials 
associated  with  the  timber  industry.  The  sparse 
Spanish  and  Anglo  references  to  the  Akokisa  were 
incorporated  into  models  of  prehistoric  adaptation. 
This  model  is  theoretically  based  in  the  ethno- 
graphic studies  of  Dalton  and  Binford  with  region- 
al support  drawn  from  Aten's  summary  of  coastal 
archaeology  and  excavations  in  Livingston  and 
Honea  reservoirs.  The  research  design  for  further 
work  in  the  Lake  Creek  Reservoir  is  based  on  a  set 
of  expectations  that  can  only  be  tested  by  subsur- 
face sampling.  Eight  sites  located  by  the  20% 
survey  were  recommended  for  limited  testing  in 
conjunction  with  intensive  survey  of  the  remaining 
area  within  the  reservoir.  (Author's  abstract) 
W88-0I663 


I.  POTENTIAL  EFFECTS  OF  PARTIAL 
WATER  WITHDRAWALS  FROM  THE  VERDE 
RIVER  ON  RIPARIAN  VEGETATION, 

Arizona  State  Univ.,  Tempe. 

J.  H.  Brock. 

Available  from  the  National  Technical  Information 

Service,  Springfield,  VA.  22161  as  PB87-224325, 

A06  in  paper  copy,  A01  in  microfiche.  27  p,  1  fig,  2 

tab,  55  ref 

Descriptors:  'Water  resources  development,  'Ri- 
parian vegetation,  'Selective  withdrawal,  'Verde 


River,  'Arizona,  Water  table,  Water  deficit,  Water 
use,  Flow  profiles. 

Diversions  of  water  from  the  Verde  River  are 
planned  to  satisfy  water  allocations  to  users  made 
possible  by  the  Central  Arizona  Project.  Any  di- 
version has  the  potential  effect  of  lowering  the 
water  table  and  negatively  impacting  riparian 
vegetation  associated  with  the  stream  channel.  It  is 
proposed  to  reduce  flow  rates  by  3.6  cfs  on  the 
East  Verde  River  to  22.8  cfs  above  Horseshoe 
Lake  near  Tangle  Creek  on  the  Verde  River,  while 
10.5  cfs  would  be  diverted  from  the  Verde  River 
near  Paulden.  These  diversions  would  lower  the 
water  level  in  the  streams  by  1.4,  3.5  and  3  inches 
respectively  on  the  East  Verde  River,  at  Tangle 
Creek  and  Paulden.  Flow  reductions  of  this  magni- 
tude should  have  minimal  effect,  even  during  low 
flow  periods  (June  and  July)  on  riparian  vegeta- 
tion. The  diversions  remove  minute  quantities  of 
water  especially  during  peak  flows  when  the 
stream  bed  would  be  resaturated  and  during  low 
flows,  the  reduced  flow  rate  may  be  compensated 
by  in-bank  storage  and  subsurface  flows.  Riparian 
soils  are  coarse  and  have  good  lateral  transport  of 
waters  allowing  for  rapid  recharge.  Reduced  water 
levels  of  a  maximum  of  4  inches  would  have  mini- 
mal effect  on  established  riparian  plants.  Regenera- 
tion would  be  limited  to  the  perimeters  of  channels 
bearing  water  in  all  but  exceptionally  wet  years. 
The  overall  impact  of  the  proposed  action  on 
riparian  vegetation  along  the  Verde  River  is  so 
slight  that  it  could  not  be  detected  using  state-of- 
the-art  vegetation  monitoring  methods.  (Author's 
abstract) 
W88-01670 


II.  STRUCTURE  OF  RIPARIAN  HABITATS  AT 
SELECTED  SITES  ALONG  THE  VERDE  AND 
EAST  VERDE  RIVERS  OF  CENTRAL  ARIZO- 
NA, 

Arizona  State  Univ.,  Tempe. 
J.  H.  Brock. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA.  22161.  83  p,  8  fig,  31  tab, 
55  ref. 

Descriptors:  'Water  resources  development,  'Ri- 
parian vegetation,  'Selective  withdrawal,  'Verde 
River,  'Arizona,  Water  table,  Water  deficit,  Water 
use,  Flow  profiles. 

Three  layers  of  vegetation;  trees,  shrubs  and  herba- 
ceous, comprising  the  riparian  habitat  along  the 
Verde  and  East  Verde  Rivers  were  sampled  be- 
tween October  1985  and  July  1986.  The  data  were 
collected  to  help  describe  the  vegetation  communi- 
ties on  the  banks  of  these  2  major  central  Arizona 
streams.  Stands  of  riparian  forests  are  scattered 
along  both  rivers,  with  the  most  extensive  being  in 
the  Verde  Valley  between  the  Tapco  and  Camp 
Verde  areas.  Fremont  cottonwood,  Goodding 
willow,  salt  cedar,  and  velvet  mesquite  were 
common  trees  along  the  Verde  River.  Along  the 
East  Verde  River,  especially  at  higher  elevations, 
Arizona  alder  was  common,  while  Arizona  syca- 
more and  Goodding  were  common  along  the 
entire  stream.  The  most  common  young  tree  on  the 
Verde  River  was  Fremont  cottonwood,  while  on 
the  East  Verde  River,  Arizona  sycamore  and 
velvet  ash  were  the  common  young  trees.  Shrubs 
formed  a  minor  component  of  the  riparian  habitat 
along  both  rivers.  The  most  common  shrub  was 
seep  willow.  The  herbaceous  layer  was  dominated 
by  grasses  with  few  forbs  (herbaceous  broadleaf 
plants).  On  both  rivers,  the  soil  surface  was  often 
bare.  The  overall  average  bare  surface  on  the 
Verde  River  was  42%  and  59%  of  the  surface  was 
bare  on  the  East  Verde  River  sites.  Best  riparian 
habitat,  based  on  community  structure  and  a 
canopy  volume  index  was  found  in  Verde  Valley. 
The  remainder  of  the  river  was  rated  as  good  but 
many  parts  were  considered  to  be  only  fair  habitat. 
All  areas  sampled  on  the  East  Verde  River  were 
fair  habitat  based  on  the  canopy  volume  index. 
Habitat  diversity  was  present  along  both  rivers  in 
the  form  of  trees,  shrubs  and  herbaceous  vegeta- 
tion. Overall,  improved  management  of  the  river  is 
needed  to  assure  healthy  riparian  plant  communi- 
ties. Abusive  use  by  livestock,  recreationists  and,  at 
local  points,  mining,  needs  to  be  corrected  through 
better  natural  resources  planning  and  management 


of  not  only   the  river   flood  plain   but  also  the 
watershed  of  the  Verde  River  drainage  basin.  (Au- 
thor's abstract) 
W88-01671 


PLAN  FOR  ARCHAEOLOGICAL  INVESTIGA- 
TIONS AT  HISTORIC  DAM  CONSTRUCTION 
CAMPS  IN  CENTRAL  ARIZONA. 

Dames  and  Moore,  Phoenix,  AZ. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA.  22161.  May  1987.  84  p, 
18  fig,  4  tab,  18  ref.  Edited  by  A.  E.  Rogge  and 
Cindy  L.  Myers. 

Descriptors:  'Archaeology,  'Dams,  'Arizona,  His- 
tory, Water  storage. 

In  June  1986,  the  Bureau  of  Reclamation  awarded 
a  three-year  contract  to  undertake  historical  ar- 
chaeological studies  as  part  of  the  mitigation  pro- 
gram for  the  Regulatory  Storage  Division  (Plan  6) 
of  the  Central  Arizona  Project.  This  report  pre- 
sents a  plan  for  guiding  this  research  which  will 
investigate  about  45  archaeological  sites.  The  pro- 
posed primary  goal  is  to  produce  a  social  history  of 
life  in  temporary  construction  camps  at  seven 
major  water  storage  dams  built  in  central  Arizona 
from  the  1890s  to  1940s.  Investigations  of  demog- 
raphy, daily  life,  work  environments  and  ethnic 
relations  are  identified  as  research  themes.  The 
sites  to  be  studied  are  described,  and  methodolo- 
gies for  pursuing  archaeological  fieldwork,  historic 
research  and  laboratory  analysis  are  discussed. 
(Author's  abstract) 
W88-01673 


INFLUENCE  OF  STAGNATION  OF  WATER 
PATHWAYS  ON  MOSQUITO  POPULATION 
DENSITY  IN  CONNECTION  WITH  MALARIA 
TRANSMISSION  IN  THE  SOLOMON  IS- 
LANDS, 

Kyung   Hee  Univ.,   Seoul   (Republic  of  Korea). 
Dept.  of  Parasitology. 
Y.-H.  Paik. 

The  Japanese  Journal  of  Experimental  Medicine 
JJEMAG,  Vol.  57,  No.  1,  p  47-52,  February  1987. 
4  fig,  1  tab,  4  ref. 

Descriptors:  'Water  management  effects,  'Stag- 
nant water,  'Public  health,  'Mosquitoes,  'Malaria, 
'Human  diseases,  Aquatic  insects,  Water  manage- 
ment, Solomon  Islands,  DDT,  Guadalcanal,  Flow 
discharge,  River  mouth,  Ecological  effects,  Insec- 
ticides. 

Malaria  is  the  major  health  problem  in  the  Solo- 
mon Islands.  The  area  of  Guadalcanal  plains  is 
known  as  the  most  malarious  area  of  the  Solomons. 
In  spite  of  well  executed  DDT  indoor  spraying, 
malaria  transmission  was  not  interrupted.  The 
causative  factors  responsible  for  the  persisting 
transmission  appeared  to  be:  (1)  refractoriness  of 
Anopheles  farauti  to  DDT  spraying;  (2)  the  habit 
of  people  to  stay  outside  late  in  the  evening;  and 
(3)  a  marked  outdoor  biting  tendency  of  A.  farauti. 
It  was  found  that  DDT  indoor  spraying  alone  had 
little  impact  on  the  interruption  of  malarial  trans- 
mission. The  study  was  conducted  in  1974  to  ob- 
serve the  change  of  mosquito  population  density  in 
relation  to  the  constriction  of  the  river  mouth  in 
north  Guadalcanal  in  order  to  consider  alternative 
means  for  malaria  control.  The  results  indicate  that 
the  improvement  of  the  malaria  situation  in  north 
Guadalcanal  could  be  associated  with  the  steady 
flow  of  the  river  water  obtained  by  maintaining  the 
river  mouth  in  the  open  condition.  (Author's  ab- 
stract) 
W88-01712 


CRITICAL  ASSESSMENT  OF  THE  INFLU- 
ENCE OF  MANAGEMENT  PRACTICES  ON 
WATER  QUALITY,  WATER  TREATMENT, 
AND  SPORT  FISHING  IN  MULTIPURPOSE 
RESERVOIRS  IN  KANSAS, 
Kansas  Water  Resources  Research  Inst.,  Manhat- 
tan. 

S.  J.  Randtke,  F.  de  NoyeUes,  D.  P.  Young,  P.  E. 
Heck,  and  R.  R.  Tedlock. 
Available  from  the  National  Technical  Information 
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Service,  Springfield,  VA  22161,  as  PB87  229522/ 
AS.  Price  codes:  A09  in  paper  copy,  A01  in  micro- 
fiche. Contribution  No.  252,  September  1985.  171 
p,  5  tab,  491  ref.  Contract  No.  14-08-000 1-G907. 
Projection  No.  USGS  G907-04. 

Descriptors:  'Kansas,  'Multipurpose  reservoirs, 
•Water  quality  control,  'Sport  fishing,  Fish  man- 
agement. Water  treatment,  Water  supply,  Model 
studies.  Drinking  water. 

Many  cities  in  Kansas,  especially  in  the  eastern 
portion  of  the  state,  rely  upon  impounded  surface- 
water  supplies  for  their  drinking  water.  Many  of 
the  reservoirs  are  either  multipurpose  reservoirs  or 
under  pressure  to  become  multipurpose  reservoirs, 
accommodating  water-based  recreation  and,  in 
particular,  sport  fishing.  Traditionally,  these  reser- 
voirs have  been  managed  primarily  to  protect  the 
quality  of  drinking  water,  with  relatively  little 
regard  for  fish  production,  but  there  is  now  an 
increasing  desire  to  include  enhancement  of  sport 
fishing  as  a  major  management  objective.  Unfortu- 
nately, protection  of  drinking  water  quality  and 
enhancement  of  sport  fishing  are  not  completely 
compatible  objectives,  although  there  are  major 
areas  of  agreement  and  areas  where  some  compro- 
mise is  appropriate.  To  satisfy  both  objectives,  it  is 
necessary  for  reservoir  managers  to  have  a  clear 
understanding  of  the  potential  impacts  of  their 
actions  on  water  quality,  water  treatment,  and 
sport  fishing.  This  report  examines  the  characteris- 
tics of  reservoirs  and  sport  fish  in  Kansas  and  then 
critically  examines  an  array  of  management  prac- 
tices, assessing  the  potential  impacts  of  each  prac- 
tice on  raw  and  treated  water  quality,  on  the  cost 
and  difficulty  of  water  treatment,  and  on  sport 
fishing.  The  applicability  of  existing  mathematical 
models  to  management  of  Kansas  reservoirs  is  ex- 
amined; and  the  report  itself  represents  a  conceptu- 
al model  of  the  physical,  chemical,  and  ecological 
functioning  of  Kansas  reservoirs,  providing  a  foun- 
dation for  development  of  a  regional  reservoir 
management  mode.  Critical  research  needs  are 
identified,  and  some  suggestions  are  made  as  to 
possible  experimental  approaches.  (Randtke-KS  St. 
U,  KWRRI) 
W88-01764 


RELATIONSHIP  OF  UPPER  LETHAL  TEM- 
PERATURES TO  SILICON  CONTENT  IN  ECO- 
LOGICALLY DIFFERENT  HYDROBIONT 
SPECIES  FROM  CONTINENTAL  WATERS, 

Akademiya  Navuk  BSSR,  Minsk.  Inst,  of  Zoology. 
N.  N.  Khmeleva,  and  Y.  F.  Mukhin. 
Doklady  Biological  Sciences  DKBSAS,  Vol.  291, 
No.  1-6,  p  659-662,  May  1987.  2  fig,  1  tab,  9  ref 
Translated  from  Doklady  Akademii  Nauk  SSSR, 
Vol.   291,   No.   5,  p    1272-1275,   December   1986. 

Descriptors:  'Silicon,  'Cooling  water,  'Ecological 
effects,  'Electric  power  production,  'Thermal  pol- 
lution, 'Hot  springs,  Ostracods,  Ecosystems,  Tem- 
perature effects,  Ecological  effects,  Lethal  limits. 

Intensive  utilization  of  inland  waters  for  energy 
needs  frequently  leads  to  substantial  changes  in 
aquatic  ecosystems,  such  as  anthropogenic  warm- 
ing. Inhabitants  of  hot  springs  are  of  undoubted 
interest  for  the  solution  of  problems  in  effective  use 
of  warm  effluent  waters.  The  goal  of  this  work 
was  the  simultaneous  study  of  silicon  content  in 
several  hydrobiont  species  and  determination  of 
their  upper  lethal  temperatures.  The  work  was 
conducted  at  the  cooling  reservoir  of  the  Bere- 
zovskaya  State  Regional  Electric  Power  Station 
(BSS)  and  at  hot  springs  in  Kamchatka  and  Zabai- 
kal.  Analyses  for  silicon  were  conducted  with  high 
accuracy  by  neutron-activated  and  atom-absorp- 
tion methods.  For  the  studied  inhabitants,  upper 
lethal  temperatures  were  in  the  range  of  34-70 
degrees.  However,  the  upper  temperature  limit  of 
the  animals'  vital  activities  is  <  50  C.  Greatest 
temperature  resistance  among  multicellular  animals 
was  shown  by  ostracods.  Among  the  aquatic  inver- 
tebrates studied,  the  most  resistant  to  high  temper- 
ature were  nematodes,  cyclopods,  dragon-fly 
larvae,  chironomids,  Physella,  and  bryozoans.  The 
ability  of  hydrobionts  to  survive  higher  tempera- 
tures tends  to  depend  on  their  silicon  content.  The 
data  are  satisfactorily  described  by:  y  =  37.91 
times  e  to  the  0.0078x  power,   where   y  is  dry 


weight  silicon  content  and  x  is  the  upper  lethal 
temperature.  A  turning  point  in  silicon  content  is 
observed  at  41-42  C.  Study  of  the  mechanisms  that 
begin  functioning  in  situations  critical  for  an 
animal  and  a  search  for  the  environmental  condi- 
tions that  determine  resistance  to  high  temperature 
are  necessary.  Particular  attention  should  be  fo- 
cused on  studing  the  zone  of  ecological  discom- 
fort, where  the  unbalancing  of  many  of  an  orga- 
nism's biological  processes  occurs.  (Airone-PTT) 
W88-01819 


ENVIRONMENTAL  IMPACT  ANALYSIS  AS 
RELATED  TO  RIVER  BASIN  MANAGEMENT, 

Pennsylvania  Univ.,   Philadelphia.   Dept.  of  Sys- 
tems Engineering. 
W.  A.  Lyon. 

Water  Pollution  Control  Assoc,  of  Pa.  Magazine, 
Vol.  20,  No.  4,  p  17-21,  July-August  1987. 

Descriptors:  'Environmental  impact,  'Legislation, 
'National  Environmental  Policy  Act,  'United 
States,  'Canada,  Regulations,  Resources  manage- 
ment. 

The  status  of  the  environmental  impact  process  as 
it  applies  to  river  basin  management  is  reviewed. 
The  American  and  Canadian  experience  in  connec- 
tion with  this  process,  new  issues,  methods  and 
problems  us  in  connection  with  this  analytical  tool 
are  discussed.  Prior  to  the  passage  in  1969  of  the 
National  Environmental  Policy  Act  in  the  U.S. 
and  the  emergence  of  similar  policies  in  Canada, 
projects  related  to  river  basin  management  were 
decided  primarily  on  a  cost-benefit  analysis  basis. 
The  realization  that  many  projects  cause  adverse 
impacts  on  elements  of  the  natural  and  human 
environment  that  were  not  considered  prior  to  the 
project  led  to  the  passage  of  the  Environmental 
Policy  Act.  The  role  of  standards,  research  needs, 
examples  of  outstanding  and  post-hoc  analysis,  cu- 
mulative impact  analysis,  and  legislative  design  are 
aspects  of  this  legislation  briefly  discussed.  (Lantz- 
PTT) 
W88-01886 


TOWARDS  A  WATER  BALANCE  IN  THE  CEN- 
TRAL AMAZONIAN  REGION, 

Universidade  Estadual  Paulista,  Botucatu  (Brazil). 

Faculdade  de  Ciencias  Agronomicas. 

For  primary  bibliographic  entry  see  Field  4C. 

W88-01887 


BIOLOGY  OF  STREAMS  AS  PART  OF  AMA- 
ZONIAN FOREST  ECOLOGY, 

Instituto    Nacional    de    Pesquisas    da    Amazonia, 

Manaus  (Brazil). 

For  primary  bibliographic  entry  see  Field  2E. 

W88-01888 


TIDAL     POWER     GENERATION     IN     THE 
FUNDY  REGION, 

Bowling  Green  State  Univ.,  OH. 

For  primary  bibliographic  entry  see  Field  8C. 

W88-01925 


ECOSYSTEM     MODELLING     OF    A     RIVER 
BASIN, 

Economic  and  Social  Commission  for  Asia  and  the 

Pacific  (UN),  Bangkok  (Thailand). 

For  primary  bibliographic  entry  see  Field  6A. 

W88-02230 


ECOSYSTEM      APPROACHES      TO      RIVER 
BASIN  PLANNING, 

Inland    Waters    Directorate,    Ottawa    (Ontario). 
Water  Planning  and  Management  Branch. 
For  primary  bibliographic  entry  see  Field  6A. 
W88-02231 


PROBLEMS  OF  LAND  USE  AND  WATER  RE- 
SOURCES MANAGEMENT  IN  THE  UPPER 
TANA  CATCHMENT  IN  KENYA, 

Natural    Resources    Development    Conservatory, 

Nairobi  (Kenya). 

For   primary   bibliographic   entry   see   Field   4D. 


W88-02239 


CHANGING  ILLINOIS  RIVER, 

Illinois   Univ.   at  Urbana-Champaign.   Water  Re- 
sources Center. 

For  primary  bibliographic  entry  see  Field  5C. 
W88-02244 


URBAN    HYDROLOGY:    A    MULTIDISCIPLI- 
NARY  PERSPECTIVE, 

For  primary  bibliographic  entry  see  Field  4C. 
W88-02326 


OPTIMAL  CANAL  LOCATION  USING  ENVI- 
RONMENTAL MAPPING, 

Lower   Colorado   River   Authority,   Austin,   TX. 

Water  Policy  and  Programs  Div. 

For  primary  bibliographic  entry  see  Field  6A. 
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DISCUSSION  OF  GROUNDWATER  MONI- 
TORING, 

Environmental  Data,  Inc.,  Grand  Rapids,  MI. 
L.  N.  Halfen. 

IN:  Sludge  and  Its  Ultimate  Disposal.  Ann  Arbor 
Science,  Ann  Arbor,  MI.  1981.  p  241-257,  10  fig, 
13  ref. 

Descriptors:  'Groundwater  quality,  'Water  qual- 
ity, 'Monitoring,  Sampling,  Standards,  Water  anal- 
ysis, Geohydrology,  Groundwater  recharge,  Test 
wells,  Site  selection. 

Effective  groundwater  monitoring  is  a  multifacet- 
ed  enterprise  involving  attention  to  technical  detail 
in  every  phase.  Each  of  the  phases  -  well  site 
selection,  casing  and  screen  installation,  water  sam- 
pling, analytical  procedures  and  data  interpretation 
-  must  be  done  in  a  fashion  appropriate  to  achieve 
the  desired  goal.  Groundwater  is  not  a  static  com- 
modity; rather,  it  is  part  of  a  hydrologic  cycle 
involving  recharge  and  discharge  of  water  stored 
in  subsurface  horizons.  This  concept  should  be 
kept  in  the  forefront  of  a  groundwater  study  to 
avoid  the  pitfalls  of  incomplete  data  and  inaccurate 
interpretations,  even  when  great  care  is  taken  in 
other  aspects  of  the  program.  The  most  important 
application  of  this  axiom  occurs  early  in  all 
groundwater  monitoring  programs,  when  the  loca- 
tions for  wells  are  selected.  Factors  that  influence 
the  hydrologic  cycle  include,  but  are  not  limited 
to,  total  and  periodic  precipitation,  runoff,  soil 
permeability,  evapotranspiration,  subsurface  strata 
and  temperature.  Other  variables  frequently  apply 
also,  including  the  nature  and  amount  of  contami- 
nants, if  any  are  present;  local  land  use  and  devel- 
opment; and  access  to  the  site.  Clients  react  posi- 
tively when  their  groundwater  consultant  demon- 
strates his  expertise  by  obtaining  relevant  and  valid 
data  from  a  minimum  number  of  wells.  Not  only 
can  the  operational  alternatives  be  considered 
promptly,  but  there  is  the  added  benefit  of  cost- 
effectiveness.  The  role  of  regulatory  agencies  and 
groundwater  guidelines,  sampling,  parameter  selec- 
tion, laboratory  analysis,  and  data  interpretation 
are  discussed.  (See  also  W88-01499)  (Lantz-PTT) 
W88-01518 


SILT  CONCENTRATION  MEASUREMENTS, 

Rotterdam  Public  Works  Dept.  (Netherlands). 
C.  Boodt. 

IN:  Third  United  States  -  The  Netherlands  Meet- 
ing on  Dredging  and  Related  Technology,  10-14 
September  1984,  Charleston,  South  Carolina.  Final 
Report,  March  1987.  p  52-61,  7  fig,  6  ref. 

Descriptors:  'Silt,  'Dredging,  'Sedimentation, 
•Port  of  Rotterdam,  Dredging,  Costs,  Environ- 
mental effects,  Channels,  Navigation,  Silt  concen- 
tration, Silt  load. 
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In  the  area  of  the  Port  of  Rotterdam  a  number  of 
possible  means  of  reducing  the  costs  which  arise 
from  the  need  for  maintenance  dredging  and  of 
reducing  costs  resulting  from  environmental  prob- 
lems are  being  investigated.  The  reduction  in  costs 
which  is  envisaged  can  be  achieved  by  taking 
measures  to  limit  or  concentrate  siltation  or  to 
improve  the  efficiency  and  effectiveness  of  dredg- 
ing and  disposal  operations.  To  this  end  a  number 
of  possibilities  are  being  considered.  In  order  to 
investigate  means  of  limiting  siltation  or  concentra- 
tion, simulations  of  all  conditions  must  be  conduct- 
ed. It  is  therefore  essential  that  the  relevant  proc- 
esses and  boundary  conditions  be  described  and 
that  sufficient  observations  of  the  significant  pa- 
rameters are  available.  For  one  of  these  param- 
eters, silt  concentration,  it  appeared  that  there 
were  very  few  records  available  and  that  there  was 
no  system  for  analysis  and  presentation.  An  infor- 
mation system  has  been  designed,  which  enables 
determination  of  the  silt  concentration  over  an 
extended  time  period.  This  paper  indicates  the 
present  state  of  development  of  this  system  and 
shows  that  the  knowledge  which  has  been  gained 
so  far  can  contribute  to  the  solution  of  other  prob- 
lems in  which  the  same  parameters  are  significant. 
(Lantz-PTT) 
W88-01527 


SPATIAL  DISTRIBUTION  AND  ANALYSIS  OF 
GROUNDWATER  NrTRATE  CONTAMINA- 
TION IN  KALAMAZOO  COUNTY,  MICHI- 
GAN, 

Michigan  State  Univ.,  East  Lansing.  Center  for 

Remote  Sensing. 

For  primary  bibliographic  entry  see  Field  5B. 

W88-01763 


7B.  Data  Acquisition 


ESTABLISHING  A  SLUDGE  SAMPLING  PRO- 
GRAM, 

Western  Michigan  Environmental  Services,  Inc., 

Holland,  MI. 

For  primary  bibliographic  entry  see  Field   5D. 

W88-01505 


CONCEPTS,  COSTS  AND  USES  OF  GAS 
CHROMATOGRAPHY  AND  GAS  CHROMA- 
TOGRAPHY/MASS  SPECTROSCOPY  IN  THE 
ANALYSIS  OF  SLUDGE, 

Environmental  Research  Group,  Inc.,  Ann  Arbor, 

MI. 

For  primary  bibliographic  entry  see  Field  5A. 

W88-01506 


CASE  HISTORY  OF  SAMPLING  PROBLEMS 
IN  A  SLUDGE  LAGOON, 

Environmental   Control  Technology  Corp.,  Ann 

Arbor,  MI. 

For  primary  bibliographic  entry  see  Field  5A. 

W88-01507 


SILT  CONCENTRATION  MEASUREMENTS, 

Rotterdam  Public  Works  Dept.  (Netherlands). 
For  primary  bibliographic  entry  see  Field  7A. 
W88-01527 


FIELD      FACILITIES      FOR      SUBSURFACE 
TRANSPORT  RESEARCH, 

Oak  Ridge  National  Lab.,  TN.  Environmental  Sci- 
ences Div. 

For  primary  bibliographic  entry  see  Field  2F. 
W88-01605 


COASTAL-ZONE-COLOR-SCANNER  (CZCS) 
IMAGERY  FROM  NORTHWEST  AFRICAN 
UPWELLING, 

Commission  of  the  European  Communities,  Ispra 
(Italy).  Joint  Research  Centre. 
B.  Sturm,  and  P.  Schlittenhardt. 
IN:  International  Symposium  on  the  Most  Impor- 
tant Upwelling  Areas  off  Western  Africa  (Cape 
Blanco  and  Benguela),  Volume  1,  1985.  p  253-280, 
15  fig,  I  tab,  22  ref. 


Descriptors:  "Upwelling,  'Coastal  Zone  Color 
Scanner,  'Remote  sensing,  *Data  acquisition,  Sat- 
ellite technology,  Chlorophyll,  Water  temperature, 
Seasonal  variation,  Continental  shelf,  Maps. 

During  a  joint  project  together  with  ESA, 
ORSTOM  and  CRODT,  CZCS  imagery  has  been 
received  at  the  Nimbus-7  receiving  station  of  ESA 
at  Maspalomas  (Gran  Canaria)  and  processed  at 
the  JRC  into  synoptic  maps  of  chlorophyll-like 
pigment  concentration  and  relative  sea-surface 
temperature.  The  area  under  consideration  is  the 
upwelling  region  offshore  of  Senegal  during  the 
period  January  to  April  1983;  two  scenes  from 
March  1981  and  February  1982  have  been  included 
in  this  series.  The  imagery  shows  examples  of  some 
typical  mesoscale  phenomena  present  in  upwelling 
areas:  secondary  upwelling  at  the  shelf-edge  and 
barotropic  eddies  having  form  and  size  which  is 
predicted  by  theory.  It  is  also  found  that  gradients 
of  sea-surface  temperature  coincide  with  gradients 
of  pigment-concentration.  However,  the  negative 
correlation  between  temperature  and  pigment  con- 
centration is  inverted  in  some  cases:  at  some  pig- 
ment-temperature fronts  higher  pigment  is  found  in 
warmer  water.  (See  also  W88-01615)  (Author's 
abstract) 
W88-01634 


COMPARISON  OF  EARTH  RESISTIVITY  AND 
ELECTROMAGNETIC  SURVEY  METHODS, 

Blasland  and  Bouck  Engineering,  Syracuse,  NY. 
T.  E.  Gass. 

Water  Well  Journal  WWJOA9,  Vol.  41,  No.  8,  p 
43,46-47,  August  1987. 

Descriptors:  'Geophysics,  'Resistivity,  'Electro- 
magnetic conductivity,  'Data  acquisition,  'Com- 
parison studies,  Conductivity,  Surveying  instru- 
ments, Subsurface  profiles,  Profiles,  Resistance, 
Measuring  instruments. 

Electrical  resistivity  has  been  used  for  several  dec- 
ades to  delineate  subsurface  features  such  as  buried 
stream  channels,  the  configuration  of  alluvial  filled 
valleys,  and  depth  to  the  water  table.  The  electri- 
cal resistivity  method  is  used  to  measure  the  resist- 
ance to  an  electrical  current  through  a  section  of 
earth  material  consisting  of  any  combination  of 
unconsolidated  materials,  consolidated  materials, 
and  fluids  contained  in  the  pore  spaces,  fractures  or 
voids  of  these  materials.  The  electromagnetic 
method  allows  the  electrical  conductivity  of  earth 
materials  including  the  fluids  that  fill  their  pore 
spaces  to  be  measured  using  a  transmitter  coil  that 
radiates  an  electromagnetic  field  which  produces 
eddy  currents  in  the  earth  below  the  transmitter.  A 
receiver  coil  measures  the  intensity  of  the  second- 
ary field  which  is  generated  by  the  eddy  currents 
and  which  is  proportional  to  the  electrical  con- 
ductance of  the  materials  penetrated.  Advantages 
and  disadvantages  of  both  systems  are  detailed. 
One  of  the  most  significant  advantages  of  the  elec- 
tromagnetic method  use  is  its  speed  as  a  reconnais- 
sance tool  which  permits  more  intensive  surveying 
than  might  be  done  with  earth  resistivity  equip- 
ment. The  electromagnetic  system  is  capable  of 
continuous  recording  of  profile  data  up  to  depths 
of  15  m,  while  with  resistivity  techniques  continu- 
ous measurements  are  impossible.  However,  elec- 
tromagnetic methods  are  limited  in  terms  of  sound- 
ing capability  and  depth  penetration.  Electrical 
resistivity  offers  a  superior  sounding  capability  and 
the  equipment  is  significantly  less  expensive  than 
that  required  for  the  electromagnetic  method.  It  is 
suggested,  however,  that  the  electromagnetic 
method  will  become  increasingly  popular  for  pro- 
file measurements  up  to  15  m.  (Wood-PTT) 
W88-01713 


USE  OF  MULTI-LEVEL  GAS  DRIVEN  SAM- 
PLERS AND  CONVENTIONAL  MONITORING 
WELLS    FOR    EVALUATION    OF    GROUND- 
WATER CONTAMINATION  AT  AN  UNCON- 
TROLLED HAZARDOUS  WASTE  SITE, 
NUS  Corp.,  Pittsburgh,  PA. 
For  primary  bibliographic  entry  see  Field  5E. 
W88-01726 


PERSISTENCE  OF  SYNTHETIC  SOLVENT 
CONTAMINANTS  IN  A  GLACIAL  OUTWASH 
AQUIFER,  WASHINGTON  STATE, 

Environmental  Protection  Agency,  Seattle,  WA. 

Region  X. 

For  primary  bibliographic  entry  see  Field  5B. 

W88-01734 


MODELING  GROUNDWATER  FLOW  BY 
MEANS  OF  A  HYBRID  TRAJECTORY  IMAGE, 
BOUNDARY  INTEGRAL  EQUATION 

METHOD, 

Purdue  Univ.,  Lafayette,  IN.  Dept.  of  Earth  and 

Atmospheric  Sciences. 

For  primary  bibliographic  entry  see  Field  2F. 

W88-01762 


MONITORING  METHODS  ASSESSED  FOR 
POWER  PLANT  WASTE  STREAMS, 

Electric  Power  Research  Inst.,  Palo  Alto,  CA. 
For  primary  bibliographic  entry  see  Field  5D. 
W88-01815 


TWO  SIMPLE  MODELS  FOR  ESTIMATING 
DAILY  MEAN  WATER  TEMPERATURES  AND 
DIEL  VARIATIONS  EM  A  DANISH  LOW  GRA- 
DIENT STREAM, 

Miljoestyrelsen,  Silkeborg  (Denmark).  Freshwater 

Lab. 

For  primary  bibliographic  entry  see  Field  2H. 

W88-01830 


BACTERIAL  SURVEY  OF  WELL  WATER  - 
TEHRAN,  IRAN, 

Tehran  Univ.  (Iran).  School  of  Pharmacy. 
M.  Shariatpanahi,  and  A.  C.  Anderson. 
Environmental  Research  ENVRAL,  Vol.  43,  No. 
2,  p  285-289,  August  1987.  2  tab,  1 1  ref. 

Descriptors:  'Bacteria,  'Tehran,  'Iran,  'Water 
pollution  sources,  'Groundwater  quality,  Water 
quality,  Wastewater  disposal,  Fecal  coliforms, 
Drinking  water,  Microbiological  studies,  Monitor- 
ing. 

The  city  of  Tehran,  Iran,  is  located  south  of  Mount 
Alborze  on  an  alluvial  plain.  The  city  lacks  munici- 
pal sewage  facilities,  with  the  only  method  of 
sewage  disposal  for  industrial  and  domestic  waste 
being  through  seepage  pits,  pit  privies,  and  leach- 
ing cesspools.  There  is  the  potential  for  waste  from 
these  disposal  sites  to  leach  into  the  groundwater 
aquifer.  The  average  distance  between  the  water 
table  and  the  bottom  of  the  seepage  pits  within  the 
city  limits  is  about  20  m.  The  level,  however, 
varies  between  north  and  south.  Southern  seepage 
pits  are  more  likely  to  break  through  to  the 
groundwater  stratum  because  of  the  shallow 
groundwater  level  and  because  of  saturated  soil 
conditions  during  periods  of  heavy  rainfall.  One 
hundred  and  twenty-one  wells  throughout  the  city 
of  Tehran  were  monitored  during  the  four  seasons 
of  the  year  for  the  presence  of  bacterial  indicators 
of  fecal  pollution.  None  of  the  sites  monitored  was 
connected  to  Tehran's  main  water  distribution 
system,  but  represented  drinking  water  sources  for 
small  communities,  individual  factories,  hospitals, 
etc.  Only  17  samples  showed  no  indication  of  fecal 
bacterial  contamination  throughout  the  study.  The 
remaining  sites  were  positive  for  at  least  one  of  the 
following  at  some  season  of  the  year:  Escherichia 
coli,  Shigella  sp.,  Citrobacter  sp.,  Klebsiella-Enter- 
obacter  group,  Clostridium  perfringens,  or  Strepto- 
coccus faecalis.  (Lantz-PTT) 
W88-01880 


DETECTION    OF    VOIDS    BETWEEN    STEEL 
LININGS  AND  CONCRETE, 

For  primary  bibliographic  entry  see  Field  8A. 
W88-01909 


COMPARISON  OF  GEOSTATISTICAL  METH- 
ODS FOR  ESTIMATING  TRANSMISSIVITY 
USING  DATA  ON  TRANSMISSIVITY  AND 
SPECIFIC  CAPACITY, 

Ecole  Nationale  Superieure  des  Mines  de  Paris, 
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mms 


Fontainebleau     (France).     Centre     d'Information 

Geologique. 

For  primary  bibliographic  entry  see  Field  2F. 

W88-01912 


USE  OF  CURRENT  METERS  FOR  CONTINU- 
OUS MEASUREMENT  OF  FLOWS  IN  LARGE 
RIVERS, 

National  Oceanic  and  Atmospheric  Administra- 
tion, Ann  Arbor,  MI.  Great  Lakes  Environmental 
Research  Lab. 

For  primary  bibliographic  entry  see  Field  2E. 
W88-01914 


SOME  HYDROLOGICAL  ASPECTS  OF 
WEATHER  RADAR  RESEARCH  IN  THE 
UNITED  KINGDOM, 

Birmingham  Univ.  (England).  Dept.  of  Civil  Engi- 
neering. 

For  primary  bibliographic  entry  see  Field  7C. 
W88-01964 


APPLICATION  OF  ENZYME  ASSAYS  FOR 
rOXICOLOGICAL  WATER  TESTING  (AN- 
WENDUNG  ENZYMATISCHER  VERFAHREN 
DM  DER  WASSER-TOXIKOLOGIE), 

Stadtwerke  Mainz  A.G.  (Germany,  F.R.). 
For  primary  bibliographic  entry  see  Field  5A. 
W88-01972 


MANUAL  FOR  DESIGN  AND  OPERATION  OF 
\  SOLENOID-BASED  DELIVERY  SYSTEM 
FOR  AQUATIC  TOXICITY  TESTING, 

Maryland  Univ.,  Solomons.  Chesapeake  Biological 

Lab. 

\.  E.  Pinkney,  R.  J.  KJaud,  and  D.  A.  Wright. 

Environmental    Technology    Letters    ETLEDB, 

Vol.  8,  No.  4,  p  153-158,  April  1987.  5  fig,  1  tab,  6 

ef. 

Descriptors:  'Automation,  'Analytical  methods, 
Toxicity  tests,  'Design  criteria,  Measuring  instru- 
nents,  Toxicity,  Water  pollution  effects. 

\  solenoid-based  sample  delivery  system  for  aquat- 
c  toxicity  studies  is  easily-constructed  from  readily 
ivailable  materials  and  has  provided  reliable  con- 
:entrations  in  acute  and  chronic  tests.  This  paper 
serves  as  a  manual  for  the  design,  assembly,  and 
jperation  of  the  system.  The  system  can  be  modi- 
led  for  use  with  toxicants  of  varying  water  solubil- 
ty,  mixtures,  effluents,  and  leachates  from  antifoul- 
ng  paint  panels.  (Author's  abstract) 
iV8  8-020 14 


VARIATION  IN  APPARENT  TRACE  METAL 
:OMPLEXING  CAPACITY  OF  NATURAL 
WATERS  WITH  PLATING  POTENTIAL  USING 
VNODIC  STRTPPING  VOLTAMMETRY, 

Western  Australia  School  of  Mines,   Kalgoorlie. 
For  primary  bibliographic  entry  see  Field  2H. 
W88-O2015 


:alibration  of  an  AIRBORNE  LYMAN- 
U.PHA  HYGROMETER  AND  MEASURE- 
MENT OF  WATER  VAPOR  FLUX  USING  A 
[HERMOELECTRIC  HYGROMETER, 

California  Univ.,  Irvine.  Dept.  of  Mechanical  En- 
gineering. 

Z.  A.  Friehe,  R.  L.  Grossman,  and  Y.  Pann. 
lournal  of  Atmospheric  and  Oceanic  Technology, 
Vol.  3,  No.  2,  p  299-304,  June  1986.  8  fig,  16  ref. 
MSF  Grant  ATM-8206904. 

Descriptors:  'Measuring  instruments,  'Hydgro- 
neters,  'Water  vapor,  'Weather,  'Meteorolopical 
lata  collection,  Calibration,  Atmosphere,  Humidi- 
:y,  Performance  evaluation. 

\n  improved  calibration  technique  for  an  airborne 
Lyman-alpha  hygrometer  is  presented.  Like  previ- 
3us  methods,  it  relies  upon  simultaneous  measure- 
ment of  absolute  humidity  determined  from  a 
slower  response  hygrometer.  A  substantial  im- 
provement in  the  Lyman-alpha  calibration  is  ob- 
tained by  accounting  for  the  time  lag  of  the  slower 
instrument.    To   show    the    technique   data   from 


Lyman-alpha  and  thermoelectric  devices  on  the 
NCAR  Electra  during  an  investigation  of  the 
nearly  neutral  boundary  layer  over  the  Arabian 
Sea  as  part  of  the  WMO/ICSU  Summer  Monsoon 
Experiment.  It  is  also  shown  that  for  near-neutral 
conditions  the  eddy-correlation  water  vapor  flux 
can  be  adequately  estimated  using  the  fast  response 
vertical  velocity  data  from  a  gust  probe  and  slower 
response  data  from  the  thermoelectric  device, 
which  has  been  properly  advanced  to  account  for 
the  time  lag.  (Author's  abstract) 
W88-02043 


NEW  TECHNIQUE  FOR  THE  STUDY  OF 
CLOUD  MICROSTRUCTURE, 

National  Center  for  Atmospheric  Research,  Boul- 
der, CO.  Research  Aviation  Facility. 
D.  Baumgardner. 

Journal  of  Atmospheric  and  Oceanic  Technology, 
Vol.  3,  No.  2,  p  340-343,  June  1986.  4  fig,  11  ref. 

Descriptors:  'Clouds,  'Measuring  instruments, 
'Weather,  'Meteorology,  Atmosphere,  Monitor- 
ing, Prediction,  Spatial  variation. 

A  technique  is  described  by  which  the  spacing  of 
cloud  particles  can  be  measured  using  existing  data 
from  a  cloud  particle  measurement  probe.  The 
monitor  circuit  used  in  this  application  is  inexpen- 
sive and  easy  to  build  and  connects  easily  to  data 
systems  already  interfaced  to  particle  measuring 
probes.  Preliminary  results  show  excellent  agree- 
ment between  predicted  and  measured  spatial  dis- 
tributions of  cloud  droplets  in  adiabatic  cloud  re- 
gions but  not  always  in  mixed  cloud  regions  on  10- 
m  scales.  This  technique  promises  to  be  a  valuable 
tool  for  the  investigation  of  entrainment  and  other 
small-scale  cloud  microphysical  processes.  (Au- 
thor's abstract) 
W88-02044 


DIRECT  METHOD  FOR  DERIVING  DROP- 
SIZE  DISTRIBUTION  AND  VERTICAL  AIR 
VELOCITIES  FROM  VHF  DOPPLER  RADAR 
SPECTRA, 

Kyoto  Inst,  of  Tech.  (Japan).  Dept.  of  Electrical 

Engineering. 

K.  Wakasugi,  A.  Mizutani,  and  M.  Matsuo. 

Journal  of  Atmospheric  and  Oceanic  Technology, 

Vol.  3,  No.  4,  p  623-629,  December  1986.  5  fig,  1 

tab,  19  ref,  append. 

Descriptors:  'Radar,  'Drop  size  distribution, 
'Measuring  instruments,  'Doppler  radar,  'Rain- 
drops, 'Weather,  'Meteorology,  Atmosphere,  Air 
velocity,  Turbulence. 

In  precipitation  environments,  sensitive  VHF 
Doppler  radars  have  a  capability  to  detect  echoes 
from  both  refractive  index  irregularities  and  pre- 
cipitation particles.  The  purpose  is  to  propose  a 
direct  method  to  estimate  the  drop-size  distribution 
N(D),  the  mean  vertical  air  velocity  and  turbu- 
lence using  Doppler  spectra  obtained  by  VHF 
Doppler  radars.  Because  the  new  method  directly 
estimates  turbulence  as  well  as  the  mean  vertical 
air  velocity,  the  N(D)  parameters,  deduced  from  a 
least-squares  fit  approach,  are  free  from  errors 
inherent  in  conventional  measurements  using 
microwave  Doppler  radars.  Temporal  and  spatial 
variations  of  N(D)  and  mean  vertical  air  velocity 
during  a  cold  front  passage  are  then  studied  to 
demonstrate  the  capability  of  the  present  method. 
(Author's  abstract) 
W88-02045 


INFLUENCE  OF  RAINGAGE  INTEGRATION 
TIME  ON  MEASURED  RAINFALL-INTENSI- 
TY DISTRIBUTION  FUNCTIONS, 

Communications  Research  Centre,  Ottawa  (Ontar- 
io). 

B.  Segal. 

Journal  of  Atmospheric  and  Oceanic  Technology, 
Vol.  3,  No.  4,  p  662-671,  December  1986.  9  fig,  2 
tab,  28  ref. 

Descriptors:  'Rainfall  rate,  'Raingages,  'Measur- 
ing instruments,  'Weather,  'Meteorology,  Atmos- 
phere, Canada,  Probabilistic  process. 


Data  Acquisition — Group  7B 

Rainfall-rate  statistics  are  frequently  derived  on  the 
basis  of  raingage  recordings  having  effective  inte- 
gration times  of  five  minutes  or  more.  The  conver- 
sion of  such  data  to  equivalent  statistics  for  an 
effective  integration  time  of  one  minute  is  impor- 
tant in  the  prediction  of  microwave  system  per- 
formance. High-resolution  tipping-bucket  precipi- 
tation records  for  45  locations  in  Canada  have  been 
analyzed  to  yield  empirical  conversion  factors  ap- 
propriate for  five-  or  ten-minute  sampling  times. 
Two  modes  of  expression  are  examined.  In  one,  the 
ratio  of  equiprobable  one-minute  to  tau-minute 
rainfall  rates  is  treated  as  a  function  of  their  proba- 
bility of  occurrence,  while  in  the  other  it  is  consid- 
ered a  function  of  the  observed  tau-minute  rainfall 
intensity.  In  each  instance  the  entire  Canadian  se- 
micontinent  could  conveniently  be  divided  into 
three  characteristic  regions  with  appropriate  rain- 
gage  correction  factors  for  each  region  expressed 
in  the  form  of  a  power-law  over  the  range  of 
practical  interest.  These  results  are  compared  with 
earlier  efforts  in  Europe,  Africa  and  Australia. 
(Author's  abstract) 
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RETRIEVAL  OF  HORIZONTAL  WIND  FIELD 
AND  MESOSCALE  VERTICAL  VORTICITY  IN 
STRATIFORM  PRECIPITATION  BY  CONICAL 
SCANNINGS  WITH  TWO  DOPPLER  RADARS, 

Centre  de  Recherches  en  Physique  de  l'Environne- 

ment,  Issy-les-Moulineaux  (France). 

G.  Scialom,  and  J.  Testud. 

Journal  of  Atmospheric  and  Oceanic  Technology, 

Vol.  3,  No.  4,  p  693-703,  December  1986.  9  fig,  1 

tab,  20  ref. 

Descriptors:  'Precipitation,  'Rainfall,  'Radar, 
'Measuring  instruments,  'Weather,  'Doppler 
radar,  'Meteorology,  'Vorticity,  Atmosphere, 
Fronts,  Winds. 

Stratiform  precipitations  associated  with  fronts  and 
squall  lines  are  commonly  observed  by  means  of  a 
single  Doppler  radar  operating  conical  scannings. 
The  data  analysis  is  frequently  the  Velocity  Azi- 
muth Display-or  VAD-methodology.  This  method 
directly  yields,  at  each  altitude,  the  horizontal 
wind  vector  at  the  center  of  the  circle  scanned  by 
each  radar  gate,  as  well  as  its  divergence  and  its 
stretching  and  shearing  deformations  at  the  circle 
scale.  Also  obtained  are  the  terminal  fall  velocity 
of  the  hydrometeors,  and,  indirectly,  the  vertical 
velocity  by  integration  of  the  air  continuity  equa- 
tion. This  paper  deals  with  the  case  of  two  Dopp- 
ler radars  (spaced  about  30  km  apart)  simultaneous- 
ly operating  conical  scannings  of  stratiform  pre- 
cipitations. It  is  shown  how  a  very  simple  exten- 
sion of  VAD  analysis  and  its  application  to  double 
radar  yields  the  first  derivatives  of  the  horizontal 
wind  and  the  mesoscale  vertical  vorticity.  This 
new  method,  hereafter  referred  to  as  DVAD  -  or 
double  VAD  -  analysis,  is  then  illustrated  by  re- 
sults gathered  in  the  stratiform  anvil  at  the  rear  of 
a  tropical  squall  line  observed  during  the  'COPT 
81'  experiment.  (Author's  abstract) 
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METEOR:  AN  ARTIFICIAL  INTELLIGENCE 
SYSTEM  FOR  CONVECTIVE  STORM  FORE- 
CASTING, 

Alberta  Univ.,   Edmonton.   Dept.   of  Computing 

Science. 

R.  Elio,  J.  De  Haan,  and  G.  S.  Strong. 

Journal  of  Atmospheric  and  Oceanic  Technology, 

Vol.  4,  No.  1,  p  19-28,  March  1987.  5  fig,  1  tab,  7 

ref. 

Descriptors:  'METEOR,  'Computer  programs, 
'Weather  forecasting,  'Artificial  intelligence, 
'Measuring  instruments,  'Weather,  'Meteorology, 
Atmosphere,  Prediction,  Forecasting,  Storms. 

An  experienced  forecaster  can  use  several  different 
types  of  knowledge  in  forecasting.  First,  there  is 
his  theoretical  understanding  of  meteorology, 
which  is  well  entrenched  in  current  numerical 
models.  A  second  type  is  his  'local  knowledge,' 
gained  over  years  of  experience,  of  how  weather  is 
likely  to  form  in  his  forecast  area.  This  kind  of 
local  familiarity  is  not  easily  captured  with  tradi- 
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tional  numeric  techniques,  but  might  provide  addi- 
tional insights  for  prediction  that  someone  unfamil- 
iar with  the  area  might  not  have.  A  third  type  of 
knowledge  is  how  to  interpret  forecast  tools  al- 
ready in  use.  This  might  include  knowledge  of  the 
tool's  limitations  and  how  it  works  in  a  particular 
locale.  Capturing  these  types  of  knowledge  is  im- 
portant in  building  computing  systems  that  can 
serve  as  intelligent  consultants  to  forecasters.  This 
paper  describes  a  prototype  system,  called 
METEOR,  that  incorporates  all  these  types  of 
knowledge  to  predict  the  location,  severity,  and 
motion  of  convective  storms  in  Alberta;  METEOR 
interprets  contoured  maps  of  a  synoptic-based  in- 
stability index  and  of  surface  equivalent  potential 
temperature.  It  also  gathers  additional  information 
about  a  variety  of  ongoing  weather  conditions 
from  three  portions  of  surface  aviation  reports:  the 
cloud  cover  section,  the  obstructions  visibility,  and 
the  observations  provided  in  the  'remarks'  section. 
Interpreting  remarks  made  by  human  observers, 
while  useful  to  a  forecaster  experienced  with  local 
weather  conditions,  can  be  too  time  consuming  for 
people  to  do  in  real-time  and  too  complex  for 
traditional  computing  methods  to  handle.  Howev- 
er, METEOR  interprets  these  remarks  and  keeps 
track  of  where  various  weather  activities  are  oc- 
curring and  how  they  are  changing  over  time.  At 
present,  METEOR'S  final  forecast  is  a  prediction 
of  likely  areas  of  storm  initiation,  direction  of 
motion,  and  intensity,  plus  summaries  of  current 
conditions  and  their  implications  for  storm  devel- 
opment. (Author's  abstract) 
W88-02048 


94-GHZ  DOPPLER  RADAR  FOR  CLOUD  OB- 
SERVATIONS, 

Rosenstiel  School  of  Marine  and  Atmospheric  Sci- 
ence, Miami,  FL. 
R.  Lhermitte. 

Journal  of  Atmospheric  and  Oceanic  Technology, 
Vol.  4,  No.  1,  p  36-48,  March  1987.  17  fig,  19  ref. 
Army  Research  Office  Contract  DAAG29-84- 
0145. 

Descriptors:  'Rainfall,  *Radar,  'Clouds,  'Measur- 
ing instruments,  'Weather,  'Doppler  radar,  'Mete- 
orology, Atmosphere,  Transmitters,  Remote  sens- 
ing, Performance  evaluation. 

A  Doppler  radar  operating  at  3.2  mm  wavelength 
was  designed  and  assembled  primarily  for  observa- 
tion of  clouds  and  precipitation.  Phase  detection  of 
the  radar  signals  which  is  required  for  Doppler 
operation  is  implemented  through  the  use  of  a 
coherent  oscillator  phase  locked  on  the  transmitter 
pulse  and  used  as  a  reference  in  the  phase  detector. 
The  radar  and  associated  signal  processing  tech- 
niques such  as  signal  integrator  and  signal  autoco- 
variance  estimator  are  discussed  along  with  the 
Doppler  performance  of  the  radar.  Also  presented 
are  the  results  of  observation  of  ice  and  water 
clouds  and  also  precipitation,  which  show  the  ex- 
cellent Doppler  capabilities  of  the  radar  in  terms  of 
accuracy  of  the  mean  Doppler  and  Doppler  spec- 
trum width.  (Author's  abstract) 
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TECHNIQUE  TO  MEASURE  ENTRAINMENT 
IN  CLOUD  BY  DUAL-POLARIZATION 
RADAR  AND  CHAFF, 

National   Oceanic   and   Atmospheric   Administra- 
tion, Boulder,  CO.  Environmental  Research  Labs. 
W.  R.  Moniger,  and  R.  A.  Kropfli. 
Journal  of  Atmospheric  and  Oceanic  Technology, 
Vol.  4,  No.  1,  p  75-83,  March  1987.  7  fig,  34  ref. 

Descriptors:  'Entrainment,  'Clouds,  'Radar, 
•Chaff,  'Measuring  instruments,  'Weather,  'Mete- 
orology, Atmosphere,  Reflectivity,  Polarization. 

A  new  method  for  studying  the  entrainment  of  air 
into  clouds  has  been  developed  and  tested,  and 
initial  results  demonstrating  the  technique  are  pre- 
sented. This  new  method  is  superior  to  other  chaff 
technique*  that  allow  air  parcels  to  be  followed 
only  until  the  chaff  reflectivity  becomes  indistin- 
guishable from  cloud  reflectivity.  Frequently  this 
is  soon  after  the  chaff  enters  the  cloud.  The  new 
technique  uses  circular  depolarization  ratio  (CDR) 
meamiremenU   to  avoid   this   limitation.   Since  the 


CDR  of  chaff  is  typically  20  dB  greater  than  that 
of  most  hydrometeors,  the  signature  provided  by 
CDR  allows  chaff  has  disappeared.  Circular  polar- 
ization is  superior  to  linear  polarization  in  measure- 
ments such  as  these  because  the  chaff  signatures  in 
circular  depolarization  do  not  require  assumptions 
about  chaff  filament  orientation,  whereas  interpre- 
tation of  Z  sub  DR  signatures  (from  linear  polar- 
ization) does  require  such  assumptions.  The  tech- 
nique is  discussed,  and  initial  8.6  mm  wavelength 
radar  measurements  of  chaff  released  near  the  base 
of  a  cumulus  cloud  are  presented.  These  measure- 
ments demonstrate  that  the  chaff  can  be  distin- 
guished from  its  CDR  signature  well  after  its  re- 
flectivity has  been  lost  in  the  reflectivity  of  the 
cloud.  Possible  applications  as  well  as  limitations  of 
the  technique  are  discussed.  An  extension  of  the 
technique  that  offers  the  potential  for  qualitatively 
observing  electrical  fields  in  cloud  is  also  dis- 
cussed. (Author's  abstract) 
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OBSERVATIONS  OF  THUNDERSTORM  RE- 
FLECTIVITIES AND  DOPPLER  VELOCITIES 
MEASURED  AT  VHF  AND  UHF, 

Clemson  Univ.,  SC.  Dept.  of  Physics  and  Astrono- 
my. 

M.  F.  Larsen,  and  J.  Rottger. 

Journal  of  Atmospheric  and  Oceanic  Technology, 
Vol.  4,  No.  1,  p  151-159,  March  1987.  8  fig,  1  tab, 
20  ref.  Air  Force  Office  of  Scientific  Research 
Grant  AFOSR-85-0216. 

Descriptors:  'Cloud  physics,  *UHF,  *VHF, 
'Thunderstorms,  'Radar,  'Measuring  instruments, 
'Weather,  'Meteorology,  Atmosphere,  Reflectiv- 
ity, Velocity,  Storms,  Rainfall,  Performance  eval- 
uation. 

Observations  of  thunderstorms  made  with  two 
radars  operating  at  different  wavelengths  of  70  cm 
and  5.67  m  are  compared.  The  first  set  of  observa- 
tions was  made  with  the  UHF  radar  at  the  Arecibo 
Observatory  in  Puerto  Rico,  and  the  second  was 
made  with  the  Max-Planck-Institut  fur  Aeronomie 
VHF  radar  in  the  Harz  Mountains  in  West  Germa- 
ny. Both  sets  of  observations  show  large  echo 
strengths  during  periods  of  convective  activity. 
Based  on  the  observational  data  and  calculations, 
precipitation  completely  dominates  the  UHF  sig- 
nals. In  fact,  a  sensitive  UHF  radar  such  as  at  the 
Arecibo  facility  is  a  good  tool  for  investigating 
cloud  droplet  distributions  in  the  upper  parts  of  the 
clouds.  The  signal  at  VHF  has  contributions  from 
both  precipitation  and  the  turbulent  scatter,  and 
the  two  contributions  can  easily  be  separated  since 
the  droplet  fall  velocity  and  the  updraft  velocity 
are  different,  except  for  the  smallest  drop  sizes. 
The  results  show  that  VHF  and  UHF  are  poten- 
tially a  good  combination  of  frequencies  for  cloud 
physics  research.  (Author's  abstract) 
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FURTHER  DISCUSSION  ON  DERIVING 
DROP-SIZE  DISTRIBUTION  AND  VERTICAL 
AIR  VELOCITIES  DIRECTLY  FROM  VHF 
DOPPLER  RADAR  SPECTRA, 

Kyoto  Inst,  of  Tech.  (Japan).  Dept.  of  Electrical 

Engineering. 

K.  Wakasugi,  A.  Mizutani,  M.  Matsuo,  S.  Fukao, 

and  S.  Kato. 

Journal  of  Atmospheric  and  Oceanic  Technology, 

Vol.  4,  No.  1,  p  170-179,  March  1987.  9  fig,  1  tab, 

26  ref. 

Descriptors:  'Rainfall,  'Drop  size  distribution, 
'Radar,  'Measuring  instruments,  'Doppler  radar, 
•Weather,  'Meteorology,  Atmosphere,  Velocity, 
VHF,  Japan. 

Raindrop  size  distribution  and  vertical  air  velocity 
are  directly  derived  from  VHF  Doppler  radar 
spectra  in  precipitation  environments.  A  least- 
squares  fitting  parametric  estimation  was  used  for 
VHF  Doppler  spectra  to  determine  the  distribution 
and  air  motions.  After  discussing  further  the  VHF 
Doppler  spectrum  method,  especially  the  effects  of 
spectral  broadening  mechanisms,  the  method  is 
applied  to  Doppler  spectra  obtained  during  the 
seasonal  rain  front  (Bai-u  front)  observation  in 
Japan.  Variations  of  vertical  air  velocity  and  distri- 


bution   parameters   are   discussed,   based   on   this 
longer  period  dataset.  (Author's  abstract) 
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FIELD  EVALUATION  OF  A  DUAL-CHANNEL 
MICROWAVE  RADIOMETER  DESIGNED  FOR 
MEASUREMENTS  OF  INTEGRATED  WATER 
VAPOR  AND  CLOUD  LIQUID  WATER  IN  THE 
ATMOSPHERE, 

Bureau  of  Reclamation,  Auburn,  CA.  Sierra  Coop- 
erative Pilot  Project. 

M.  Heggli,  R.  M.  Rauber,  and  J.  B.  Snider. 
Journal  of  Atmospheric  and  Oceanic  Technology, 
Vol.  4,  No.  1,  p  204-213,  March  1987.  8  fig,  3  tab, 
14  ref.  NSF  Grant  ATM-8407543. 

Descriptors:  'Field  tests,  'Radiometers,  'Water 
vapor,  'Cloud  liquid  water,  'Measuring  instru- 
ments, 'Weather,  'Meteorology,  'Microwaves, 
Atmosphere,  Performance  evaluation,  Clouds. 

The  dual-channel  microwave  radiometer  is  evalu- 
ated in  regard  to  the  measurement  of  integrated 
water  vapor  and  supercooled  liquid  water.  The 
study  includes  comparisons  of  integrated  vapor 
content  measured  by  the  radiometer  and  rawin- 
sondes  as  part  of  the  Sierra  Cooperative  Pilot 
Project  in  the  central  Sierra  Nevada.  In  addition, 
two  radiometers  with  virtually  identical  character- 
istics were  brought  together  on  the  Colorado  Oro- 
graphic Seeding  Experiment  at  Steamboat  Springs, 
Colorado,  in  order  to  study  the  stability  and  com- 
parability of  integrated  vapor  and  liquid  measure- 
ments. Comparison  of  vapor  measurements  by  the 
radiometer  and  by  rawinsonde  yielded  a  correla- 
tion coefficient  of  0.94,  and  a  rms  difference  of  0.08 
cm.  There  were  no  significant  differences  between 
results  for  paired  data  gathered  in  storms  in  the 
presence  of  supercooled  liquid  water  and  for 
paired  data  gathered  on  clear  days  under  more 
ideal  conditions.  The  collocated-radiometer  experi- 
ment showed  slightly  closer  agreement  than  did 
the  comparisons  of  radiometer  data  with  rawin- 
sondes.  Comparisons  of  paired  data  from  the  vapor 
channel  yielded  a  correlation  coefficient  of  0.95 
with  a  rms  difference  of  0.05  cm,  while  the  liquid 
water  channel  data  yielded  a  correlation  coeffi- 
cient of  0.99  with  a  rms  difference  of  0.02  mm.  The 
study  lends  further  credence  to  other  theoretical 
estimations  of  the  accuracy  of  the  radiometer 
measurement,  in  that  the  measured  values  of  inte- 
grated vapor  are  probably  within  15%  of  truth. 
Measurements  of  supercooled  liquid  water  are  re- 
producible and  very  stable.  (Author's  abstract) 
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REDUCTION  OF  ERRORS  CAUSED  BY 
BRIGHT  BANDS  IN  QUANTITATIVE  RAIN- 
FALL MEASUREMENTS  MADE  USING 
RADAR, 

Royal  Signals  and  Radar  Establishment,  Malvern 

(England). 

C.  J.  Smith. 

Journal  of  Atmospheric  and  Oceanic  Technology, 

Vol.  3,  No.  1,  p  129-141,  March  1986.  8  fig,  3  tab, 

15  ref. 

Descriptors:  'Rainfall,  'Radar,  'Snow,  'Algo- 
rithms, 'Measuring  instruments,  'Weather,  'Mete- 
orology, Atmosphere,   Bright  bands,  Correction. 

The  presence  of  melting  snow  in  a  radar  beam 
produces  a  highly  enhanced  return  which  can  lead 
to  large  errors  in  estimates  of  areal  surface  rainfall 
made  with  radar.  This  paper  describes  an  algo- 
rithm for  use  in  real  time  to  detect  the  presence  of 
bright  bands  in  conventional  (non-Doppler)  weath- 
er radar  data.  The  algorithm  derives  values  for  the 
characteristic  parameters  of  height  and  intensity  of 
the  bright  band  which  can  then  be  used  to  calcu- 
late a  correction.  Detection  relies  on  the  fact  that 
the  bright  band  causes  a  peak  in  the  apparent 
rainfall  rate  measured  by  the  radar  at  a  range 
dependent  on  its  height  above  the  radar  and  the 
elevation  of  the  radar  beam.  Analysis  of  about  270 
hours  of  data  collected  over  a  period  of  five 
months  shows  that  the  algorithm  is  reliable.  It 
detects  the  bright-band  effect  when  it  occurs  and 
there  is  sufficient  precipitation  present  and  does 
not  raise  any  false  alarms.  When  the  precipitation 
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is  patchy  it  is  able  to  identify  the  bright  band 
correctly  but  not  with  enough  confidence  to  apply 
a  correction.  When  a  correction  is  applied  the 
'error'  is  reduced  by  approximately  50%  on  aver- 
age. (Author's  abstract) 
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SPECIFIC  ANALYSIS  OF  OIL  EMULSIONS  IN 
WATER  (DIFFERENZIERTE  BESTIMMUNG 
VON  OELEMULSIONEN  IN  WASSER), 

Amt    fuer    Arbeitsschutz,    Hamburg    (Germany, 

F.R.). 

For  primary  bibliographic  entry  see  Field  5A. 
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ELECTROTHERMAL  ATOMIC-ABSORPTION 
SPECTROMETRIC  ANALYSIS  OF  LAKE 
WATERS  FOR  MN,  FE,  PB,  AND  CD, 

Department  of  Energy,  New  York.  Environmental 

Measurements  Lab. 

For  primary  bibliographic  entry  see  Field  5A. 
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AUTOMATIC  BOTTLE  SEALING  MECHA- 
NISM FOR  SEQUENTIAL  SAMPLING  OF 
VOLATILE  ORGANICS  IN  WATER, 

Environmental  Monitoring  and  Support  Lab.-Cin- 

cinnati,  OH. 

For  primary  bibliographic  entry  see  Field  5A. 
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University   of  East   Anglia,   Norwich   (England). 
School  of  Mathematics  and  Physics. 
For  primary  bibliographic  entry  see  Field  2L. 
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SEASONAL  TRENDS  IN  THE  LONGSHORE 
DISTRIBUTION  OF  SURFACE  TEMPERA- 
TURES OFF  SOUTHWESTERN  AFRICA  18-34 
S,  AND  THEIR  RELATION  TO  SUBSURFACE 
CONDITIONS  AND  CURRENTS  IN  THE  AREA 
21-24  S, 

Sea  Fisheries  Research  Inst.,  Cape  Town  (South 
Africa). 

For  primary  bibliographic  entry  see  Field  2L. 
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CONCEPT  AND  DESIGN  OF  A  SUBSTRATA 
CONTAINER  FOR  SAMPLING  PERIPHYTON, 

Victoria  Univ.  (British  Columbia).  Dept.  of  Biol- 
ogy- 

W.  P.  Lucey,  A.  Austin,  and  J.  Deniseger. 
Water  Research  WATRAG,  Vol.  21,  No.  4,  p  395- 
402,   April    1987.    1    fig,   5   tab,   48   ref.   NSERC 
Contract  A9537. 

Descriptors:  'Sampling  devices,  'Design  criteria, 
•Field  tests,  •Periphyton,  Lakes,  Limnology. 

Limitations  in  available  field  sampling  methodolo- 
gy and  substrata  sampler  design  criteria,  to  reduce 
retrieval  losses  of  periphyton,  are  discussed.  The 
process  of  retrieving  submerged  substrates  is  de- 
fined as  comprising  two  distinct  operations  -  (1)  in 
situ  substrata  encapsulation  or  containment  and  (2) 
subsequent  withdrawal  of  contained  surfaces 
through  the  water  column.  A  cylindrical  closing 
container  which  effects  no  appreciable  water  dis- 
turbance on  closing  is  described.  A  minimal  differ- 
ence was  found  between  water  movement  across 
sampling  surfaces  contained  in  the  closing  system 
compared  with  traditional  open-type  substrata  ex- 
posure devices.  Comparative  community  sampling 
studies  between  open  and  closing  containers  in  an 
oligotrophic  lake  indicate  the  closing  containment 
system  to  be  an  acceptable  method  for  studying 
periphyton.  (Author's  abstract) 
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STORM-SEWER  FLOW  MEASUREMENT  AND 
RECORDING  SYSTEM, 

Geological  Survey,  Reston,  VA.  Water  Resources 

Div. 

F.  A.  Kilpatrick,  and  W.  R.  Kaehrle. 

Transportation  Research  Record  TRREDM,  No. 

1073,  p  1-9,  1986.  12  fig,  18  ref. 

Descriptors:  'Measuring  instruments,  *Storm 
sewers,  *Flumes,  *Weirs,  Tracers,  Flowmeters, 
Rainfall,  Runoff,  Flow. 

A  comprehensive  study  and  development  of  instru- 
ments and  techniques  for  measuring  all  compo- 
nents of  flow  in  a  storm-sewer  drainage  system 
were  undertaken  by  the  U.S.  Geological  Survey 
under  the  sponsorship  of  FHWA.  The  study  in- 
volved laboratory  and  field  calibration  and  testing 
of  measuring  flumes,  pipe  insert  meters,  weirs,  and 
electromagnetic  velocity  meters  as  well  as  the  de- 
velopment and  calibration  of  pneumatic  bubbler 
and  pressure  transducer  head-measuring  systems. 
Tracer  dilution  and  acoustic-flowmeter  measure- 
ments were  used  in  field  verification  tests.  A  single 
micrologger  was  used  to  record  data  from  all  the 
foregoing  instruments  as  well  as  from  a  tipping- 
bucket  rain  gauge  and  also  to  activate  on  command 
the  electromagnetic  velocity  meter  and  tracer  dilu- 
tion systems.  A  system  was  developed  and  suggest- 
ed for  use  in  measuring  all  components  of  flow  in  a 
typical  storm-sewer  system.  (Author's  abstract) 
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PILOT  STUDY  OF  SMALL-SCALE  MONITOR- 
ING METHODS  OF  HERBICIDE  RESIDUES 
IN  SOIL  AND  WATER, 

Maine  Dept.  of  Transportation,  Bangor.  Materials 

and  Research  Div. 

For  primary  bibliographic  entry  see  Field  5B. 
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WATER  UTILITY  MAKES  USE  OF  NATIONAL 
WEATHER  SERVICE  RADAR, 

Washington  Suburban  Sanitary  Commission,  Hy- 
attsville,  MD. 
S.  C.  Gerwin. 

Journal  of  the  American  Water  Works  Association 
JAWWA5,  Vol.  79,  No.  6,  p  62-66,  June  1987.  8 
fig- 
Descriptors:  'Remote  sensing,  'Radar,  'National 
Weather  Service,  'Planning,  'Storms,  Weather, 
Meteorology. 

The  Washington  Suburban  Sanitary  Commission 
(WSSC)  has  tied  into  the  National  Weather  Serv- 
ice radar  system  to  take  measures  against  the  dis- 
ruptions in  water  service  caused  by  power  outages 
during  frequent  severe  summer  thunderstorms.  Ad- 
vance warnings  of  potential  outages  enable  the 
utility  to  fill  elevated  storage  tanks  to  maximal 
capacities,  and  pumping  can  be  done  during  off- 
peak  periods  when  electric  rates  are  lower.  In 
addition,  repair  crews  can  be  stationed  at  strategic 
locations  in  advance  of  storms  so  that  they  do  not 
have  to  travel  long  distances  to  reach  affected 
facilities.  The  WSSC  purchased  receiving  equip- 
ment for  the  weather  information,  but  the  informa- 
tion itself  is  furnished  free  of  charge  by  the  Nation- 
al Weather  Service.  (Author's  abstract) 
W88-02393 


MICROWAVE  REMOTE  SENSING  OF  SNOW- 
PACK  PROPERTIES:  POTENTIAL  AND  LIMI- 
TATIONS, 

Northern  Forest  Research  Centre,  Edmonton  (Al- 
berta). 

P.  Y.  Bernier. 

Nordic  Hydrology  NOHYBB,  Vol.  18,  No.  1,  p  1- 
20,  1987.  4  fig,  2  tab,  60  ref. 

Descriptors:  'Remote  sensing,  'Microwave  sen- 
sors, 'Snow  cover,  'Snowmelt,  'Reviews,  'Snow- 
pack,  Estimating,  Vegetation. 

This  review  explores  from  a  user's  viewpoint  the 
possibilities  and  limitations  of  microwave-based 
techniques  for  the  remote  sensing  of  snowpack 
properties.  Mapping  of  dry  snowpacks  and  detec- 
tion of  melt  onset  can  be  achieved  with  combina- 
tions of  readings  taken  at  different  frequencies  with 
passive  microwave  sensors.  A  combination  of  read- 
ings from  both  passive  and  active  sensors  coupled 
with  ground  truth  data  will  be  required  to  estimate 
snow  water  equivalent  under  most  snow  condi- 
tions. Snowpack  structure  and  overlying  vegeta- 
tion still  present  major  problems  in  the  estimation 
of  snowpack  water  equivalent  from  microwave 
remote  sensing  devices.  (Author's  abstract) 
W88-02438 

7C.  Evaluation,  Processing  and 
Publication 


FEASIBILITY  OF  ASSIGNING  A  PROBABILI- 
TY TO  THE  PROBABLE  MAXIMUM  FLOOD. 

Interagency  Advisory  Committee  on  Water  Data, 

Reston,  VA.  Hydrology  Subcommittee. 

For  primary  bibliographic  entry  see  Field  2E. 

W88-01612 


MODELS  OF  COASTAL  UPWELLING  DRIVEN 
BY  JOINT!  AND  AUFTRIEB-77  DATA, 


WATER   QUALITY   MODELING:   A   REVIEW 
OF  THE  ANALYSIS  OF  UNCERTAINTY, 

Imperial  Coll.  of  Science  and  Technology,  London 

(England).  Dept.  of  Civil  Engineering. 

For   primary   bibliographic   entry   see   Field   5G. 

W88-01675 


SIMULTANEOUS  INVERSION  OF  HYDRO- 
GEOLOGIC  DATA  AND  THERMAL  DATA:  1. 
THEORY  AND  APPLICATION  USING  HY- 
DRAULIC HEAD  DATA, 

British  Columbia  Univ.,  Vancouver.  Dept.  of  Geo- 
logical Sciences. 

For  primary  bibliographic  entry  see  Field  2F. 
W88-01691 


CAPABILITY  MAPPING  FOR  SANITARY 
LANDFILL  USING  COMPUTER  GRAPHICS, 

Wisconsin  Univ. -Green  Bay. 

For  primary  bibliographic  entry  see  Field  5E. 

W88-01754 

PALEODISCHARGE  OF  THE  LATE  PLEISTO- 
CENE BONNEVILLE  FLOOD,  SNAKE  RIVER, 
IDAHO,  COMPUTED  FROM  NEW  EVIDENCE, 

Geological  Survey,  Denver,  CO. 

For  primary  bibliographic  entry  see  Field  2E. 

W88-01808 


USE  OF  THE  ALGAL  GROWTH  POTENTIAL 
TEST  FOR  DATA  ASSESSMENT, 

Environmental  Protection  Agency,  Athens,  GA. 

Environmental  Services  Div. 

For  primary  bibliographic  entry  see  Field  5A. 

W88-01855 


TOTAL  ALKALINITY  OF  SURFACE  WATERS: 
A  MAP  OF  THE  WESTERN  REGION. 

Corvallis  Environmental  Research  Lab.,  OR. 
Journal  of  Soil  and  Water  Conservation  JSWCA3, 
Vol.  41,  No.  6,  p  374-378,  November-December 
1986.  47  ref. 

Descriptors:  'Alkalinity,  'Surface  water,  'Maps, 
Acidic  waters,  'Acid  rain,  Water  quality,  Geohy- 
drology,  Topography. 

A  map  of  total  alkalinity  of  surface  waters  in  the 
western  region  illustrates  the  general  patterns  of 
the  relative  potential  sensitivity  of  surface  waters 
to  acidic  deposition.  As  with  geology  and  physiog- 
raphy, surface  water  alkalinity  in  the  West  varies 
widely.  Most  all  low-alkalinity  lakes  and  streams 
occur  in  the  glaciated,  high-elevation  alpine  and 
subalpine  zones  of  the  numerous  mountain  ranges. 
In  these  areas  watersheds  are  small,  with  steep 
slopes  and  thin  acidic  soils.  The  lowest  alkalinity 
waters  are  associated  most  often  with  granitic  and 
gneissic  rock  types,  but  may  also  be  found  in 
volcanic  areas  and  certain  sedimentary  areas.  Alka- 
linity concentrations  are  generally  greater  in  sur- 
face waters  at  lower  elevations  and  often  are  ex- 
tremely high  in  the  intermontane  valleys,  basins, 
and  plateau  areas.  Development  of  this  map  rein- 
forced the  fact  that  a  complex  set  of  factors  deter- 
mines a  water  body's  alkalinity.  No  single  factor 
can  explain  regional  patterns  of  surface  water  alka- 
linity. Also,  the  level  to  which  these  factors  are 
important  in  influencing  alkalinity  varies  from  area 
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to  area.  The  map  provides  a  tool  and  rationale  for 
focusing  research  and  survey  activities  in  areas  that 
most  likely  contain  sensitive  surface  waters.  Where 
complex  variations  in  geology,  land  forms,  soils, 
hydrology,  and  other  factors  affect  surface  water 
sensitivity,  larger  scale  and  more  detailed  studies 
will  be  necessary  to  clarify  and  quantify  such 
relationships.  (Lantz-PTT) 
W88-01884 


COMPUTERIZED  SOIL  DATA  USED  IN  AGRI- 
CULTURAL WATER  PLANNING,  DENMARK. 

Copenhagen  Univ.  (Denmark). 

Soil  Use  and  Management,  Vol.  2,  No.  4,  p  134- 

139,  December  1986.  1  fig,  5  tab,  19  ref. 

Descriptors:  'Soil  properties,  'Soils,  'Databases, 
•Data  storage  and  retrieval,  'Water  management, 
•Denmark,  *Data  interpretation,  Agricultural  en- 
gineering, Planning,  Soil  classification,  Soil  maps, 
Classification,  Irrigation,  Drainage,  Wetlands. 

A  nationwide  soil  database  system  was  established 
in  Denmark  containing  soil  maps,  analytical  data, 
and  soil  classification.  The  system  is  widely  used  in 
agricultural  planning  at  county  and  national  levels. 
The  basic  data  used  for  the  soil  database  system, 
and  the  exploitation  of  this  system  in  agricultural 
water  planning,  are  described.  The  principles  for 
calculating  the  irrigation  needs  at  a  county  level  as 
well  as  those  for  nationwide  mapping  of  the  poten- 
tial need  for  drainage  are  given.  Mapping  of  poten- 
tially acid  sulfate  soils,  which  gave  rise  to  legisla- 
tion on  drainage  of  wetlands,  is  described  and  the 
future  use  of  the  soil  database  system  in  agricultur- 
al water  planning  is  discussed.  (Author's  abstract) 
W88-01921 


USE  OF  SOIL  AND  CLIMATIC  DATA  TO  PRE- 
DICT HYDRAULIC  LOADING  BEHAVIOUR 
OF  IRISH  SOILS, 

Kinsealy  Research  Centre,  Dublin  (Ireland). 

For   primary   bibliographic   entry   see   Field   2G. 

W88-01922 


SNOW  COVER  DATA  MANAGEMENT:  THE 
ROLE  OF  WDC-A  FOR  GLACIOLOGY, 

World  Data  Center  A  for  Glaciology,  Boulder, 

CO. 

For  primary  bibliographic  entry  see  Field  2C. 

W88-01961 


SOME  HYDROLOGICAL  ASPECTS  OF 
WEATHER  RADAR  RESEARCH  IN  THE 
UNITED  KINGDOM, 

Birmingham  Univ.  (England).  Dept.  of  Civil  Engi- 
neering. 

I.  D.  Cluckie,  P.  F.  Ede,  M.  D.  Owens,  A.  C. 
Bailey,  and  C.  G.  Collier. 

Hydrological  Sciences  Journal  HSJODN,  Vol.  32, 
No.  3,  329-346,  September  1987.  13  fig,  3  tab,  25 
ref. 

Descriptors:  *Data  interpretation,  'Radar,  'Flood 
forecasting,  Weather,  Remote  sensing,  Hydrome- 
teorology,  Flooding,  Model  studies. 

In  the  United  Kingdom,  as  in  many  other  coun- 
tries, there  is  an  on-going  research  and  develop- 
ment program  aimed  at  extending  the  use  of  radar 
technology  to  investigate  and  predict  atmospheric 
phenomena.  In  recent  years  this  has  widened  to 
include  quantitative  applications  in  the  hydrome- 
teorological  and  hydrological  areas  with  the 
advent  of  real-time  flood  forecasting  and  control  as 
a  serious  possibility  for  water  authorities.  Outlined 
here  is  some  of  the  more  recent  work  carried  out 
in  the  flood  forecasting  and  analysis  are  within  the 
United  Kingdom;  described  are  some  of  the 
models,  results  and  strategies  adopted  in  this  re- 
search. An  historical  perspective  is  provided  but 
the  paper  primarily  concentrates  upon  describing 
more  recent  activities  that  have  not  yet  received 
wide  publication.  (Lantz-PTT) 
W88-01964 


DEVEIXJPMENT   OF   QUANTITATIVE    ESTI- 
MATES    OF    UNCERTAINTY    IN    ENVIRON- 


MENTAL RISK  ASSESSMENTS  WHEN  THE 
SCIENTIFIC   DATA   BASE   IS   INADEQUATE, 

Environmental    Protection   Agency,    Washington, 
DC.  Office  of  Drinking  Water. 
C.  R.  Cothern,  W.  A.  Coniglio,  and  W.  L.  Marcus. 
Environment  International,  Vol.  12,  No.  6,  p  643- 
647,  1986.  2  tab,  37  ref. 

Descriptors:  'Data  interpretation,  'Risk  assess- 
ment, 'Uncertainty,  Estimating,  Regulations, 
Technology,  Water  pollution  effects,  Toxicity. 

The  reasons  for  developing  quantitative  estimates 
of  uncertainty  in  environmental  risk  assessments 
are  discussed  along  with  a  method  for  developing 
them  which  involves  scientific  judgement.  In  the 
situation  considered  here  the  regulatory  needs  are 
ahead  of  the  science,  which  makes  the  develop- 
ment of  the  estimates  of  uncertainty  more  difficult, 
but  not  impossible.  Quantitative  estimates  for  all 
uncertainties  involved  in  the  estimation  of  risk 
resulting  from  exposure  to  volatile  organic  com- 
pounds (VOCs)  in  drinking  water  are  developed 
and  tabulated.  By  far  the  largest  contribution  to 
the  uncertainty  in  the  risk  estimates  for  VOCs  in 
drinking  water  are  due  to  uncertainty  in  the  ex- 
trapolation of  the  dose-response  curve  to  low 
levels.  The  uncertainty  due  to  extrapolation  is  on 
the  order  of  10,000  and  1,000,000.  Other  compo- 
nents of  the  analysis  may  contribute  uncertainties 
of  a  few  orders  of  magnitude.  In  general  the  largest 
uncertainties  are  in  the  toxicological  data  base  and 
the  manipulation  of  it  needed  to  estimate  risk.  The 
data  base  and  manipulations  needed  to  estimate 
exposure  due  to  VOCs  in  drinking  water  were  at 
the  more  an  order  to  magnitude  in  uncertainty. 
(Author's  abstract) 
W88-02025 


INFLUENCE  OF  RAINGAGE  INTEGRATION 
TIME  ON  MEASURED  RAINFALL-INTENSI- 
TY DISTRIBUTION  FUNCTIONS, 

Communications  Research  Centre,  Ottawa  (Ontar- 

io). 

For  primary  bibliographic  entry  see  Field  7B. 

W88-02046 


TECHNIQUE  FOR  THE  ANALYSIS  OF  THE 
RESPONSE  OF  DAMS  TO  EARTHQUAKES, 

Texas  Univ.  at  Austin.  Dept.  of  Civil  Engineering. 
For  primary  bibliographic  entry  see  Field  8A. 
W88-02061 


ANALYSIS  OF  PUMPING  TESTS  IN  WELLS 

WITH    CAPACITY    EFFECT    TAKING    INTO 

CONSIDERATION    THE    ENTRANCE    WELL 

LOSS  (PRISE  EN  COMPTE  DE  LA  PERTE  DE 

CHARGE   A   L'ENTREE   LORS   DE   L'ETUDE 

DES   NAPPES   D'EAU   SOUTERRAINES   PAR 

POMP  AGE  DANS  DES  PUITS  A  EFFET  DE 

CAPACITE), 

Montpellier-2  Univ.  (France).  Lab.  d'Hydrogeolo- 

gie. 

For  primary  bibliographic  entry  see  Field  2F. 

W88-02099 


PROCEDURE  FOR  DETERMINING  POTEN- 
TIAL GAS  QUANTITIES  IN  AN  EXISTING 
SANITARY  LANDFILL, 

Dynatech  Corp.,  Cambridge,  MA. 

For  primary  bibliographic  entry  see  Field  5E. 

W88-02119 


EVALUATION    OF    BIODEGRADATION    KI- 
NETICS FOR  PRIORITY  POLLUTANTS, 

Engineering-Science,  Fairfax,  VA. 

For   primary   bibliographic   entry   see   Field    5D. 

W88-02210 


EVALUATION  OF  PERCENT  REMOVAL  VAR- 
IABILITY FOR  PRIORITY  POLLUTANTS  IN 
POTWS, 

Indiana  Univ.  Northwest,  Gary.  Lab.  for  Environ- 
mental Research. 
For   primary   bibliographic   entry   see   Field    5D. 

W88-02222 


PERFORMANCE  EVALUATION  OF  THE  AN- 
AEROBIC FTUIDIZED  BED  BIOFILM  REAC- 
TOR: METHANE  PRODUCTION  FROM  GLU- 
COSE, 

National   Cheng    Kung   Univ.,   Tainan   (Taiwan). 

Dept.  of  Environmental  Engineering. 

For  primary   bibliographic   entry   see   Field   5D. 

W88-02223 


EVALUATION  OF  ALTERNATIVE  HYDRO- 
GRAPH  METHODS  FOR  HYDRAULIC 
DESIGN, 

GKY  and  Associates,  Inc.,  Springfield,  VA. 
G.  K.  Young,  J.  S.  Krolak,  and  J.  T.  Phillippe. 
Transportation  Research  Record  TRREDM,  No. 
1073,  p  28-34,  1986.  4  fig,  3  tab,  12  ref. 

Descriptors:  'Data  interpretation,  'Hydrographs, 
'Hydraulics,  'Rainfall-runoff  relationships,  *Hy- 
drograph  analysis,  'Hydrodynamics,  'Steady  state, 
Rainfall,  Runoff,  Watersheds,  Comparison  studies. 

A  protocol  is  established  to  evaluate  nine  methods 
for  defining  hydrographs.  Data  from  one  site  are 
used.  The  context  is  a  need  for  dynamic  hydraulic 
analysis  to  downsize  drainage  structures  resulting 
from  designs  developed  by  using  conservative 
steady-state  flow  assumptions.  In  addition,  the 
analysis  addresses  a  situation  in  which  measured 
rainfall  or  runoff  data  are  missing  at  a  site.  Data  are 
generated  for  a  hypothetical  site  and  data  require- 
ments and  computational  methods  are  evaluated. 
The  test  results  indicate  that  Snyder's  method  and 
its  modification  by  Constant  are  superior.  The  pro- 
tocol appears  to  be  general  enough  to  use  in  a 
comprehensive  evaluation  of  hydrograph  genera- 
tion methods  for  use  in  ungauged  watersheds.  The 
comprehensive  evaluation  would  draw  on  a  nation- 
al database  and  would  determine  criteria  for  select- 
ing appropriate  hydrograph  generation  methods  to 
support  dynamic  hydraulic  analysis.  (Author's  ab- 
stract) 
W88-02355 


DATA  BASES:  GETTING  THE  MOST  FOR 
YOUR  MONEY, 

Montgomery  (James  M.),  Inc.,  Pasadena,  CA. 
B.  M.  Chow. 

Journal  of  the  American  Water  Works  Association 
JAWWA5,  Vol.  79,  No.  6,  p  56-61,  June  1987.  5 
fig,  3  ref. 

Descriptors:  'Planning,  'Policy  making,  'Decision 
making,  'Data  bases,  'Costs,  Computers,  Design 
standards,  Water  quality. 

Computerized  data  bases  have  wide  application  in 
the  water  industry  and  can  free  managers  and 
technical  staff  to  spend  more  time  analyzing  data 
and  making  decisions.  Proper  design  and  attention 
to  user  needs  and  the  unique  characteristics  of 
water  quality  and  related  data  will  assure  that  data 
bases  can  be  used  as  efficiently  as  intended.  Manag- 
ers can  see  tangible  progress,  and  users  have  input 
at  all  phases,  not  just  at  the  end  of  the  project 
when  it  is  too  late  to  make  any  changes.  The 
planning  steps  require  effort  on  the  part  of  the 
engineering  or  laboratory  personnel  and  teamwork 
with  the  computer  department  because  the  design- 
er must  make  decisions  and  articulate  what  is 
wanted.  This  also  assures  management  that  the 
system  will  fulfill  the  needs  and  requirements  of 
the  water  utility  at  the  least  cost.  (Alexander-PTT) 
W88-02392 


SEQUENTIAL  SAMPLING  OF  SNOW  IN  A 
RURAL  AREA.  EXPERIMENTATION  AND 
IDENTIFICATION  OF  THE  ACIDIFYING 
AGENTS, 

Paris-7  Univ.  (France).  Lab.  de  Physico-Chimie  de 

l'Atmosphere. 

For  primary  bibliographic  entry  see  Field  5B. 

W88-024O9 


COMPUTERS     AND     WATER     RESOURCES 
EDUCATION:  A  PROJECTION, 

Polytechnic  Inst,  of  New  York,  Brooklyn. 
G.  Bugliarello. 
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Journal  of  Water  Resources  Planning  and  Manage- 
ment JWRMD5,  Vol.  113,  No.  4,  p  498-511,  July 
1987.  5  fig,  12  ref. 

Descriptors:  'Education,  'Computers,  *Water  re- 
sources, Water  cycle,  Technology,  Data  bases,  Ar- 
tificial intelligence. 

The  future  impact  of  computers  on  water  re- 
sources education  is  assessed  in  terms  of  the  nature 
of  the  educational  process  (logical  analysis,  instruc- 
tion, and  invention),  of  the  components  of  the 
water  resources  field  (water  cycle  analysis  and 
water  cycle  modification),  and  of  the  principal 
elements  of  computer  technology  of  relevance  to 
water  resources  (machines,  programs  and  data 
bases,  networks,  work  stations,  field  station,  and 
robots).  Advances  in  computer  technology  make  it 
possible  to  envision,  through  education  and  re- 
search, the  rethinking  of  the  organization  and  op- 
eration of  the  water  resource  field,  the  enhance- 
ment of  a  global-systemic  view  of  water  resources, 
the  strengthening  of  socio-technological  analyses, 
the  expansion  of  artificial  intelligence  approaches, 
and  the  creation  of  custom-made  computer  chips 
for  water  resources  ('hydrochips')-  (Author's  ab- 
stract) 
W88-02415 

ANIMAL  DECISION  MAKING  AND  ITS  ECO- 
LOGICAL CONSEQUENCES:  THE  FUTURE 
OF  AQUATIC  ECOLOGY  AND  BEHAVIOR, 

Simon  Fraser  Univ.,  Burnaby  (British  Columbia). 

Dept.  of  Biological  Sciences. 

For  primary  bibliographic  entry  see  Field  2H. 

W88-02423 


OPTIMIZING  THE  DESIGN  OF  AN  ACTIVAT- 
ED SLUDGE/SECONDARY  CLARIFIER 
SYSTEM  VIA  UNIVARIATE  SEARCH  TECH- 
NIQUE, 

National  Univ.  of  Singapore.  Dept.  of  Civil  Engi- 
neering. 

S.  L.  Ong,  and  G.  S.  Lee. 

Water,  Air,  and  Soil  Pollution  WAPLAC,  Vol.  34, 
No.   1,  p   1-9,  May   1987.   1   tab,   13  ref,  append. 

Descriptors:  *Univariate  technique,  *Data  process- 
ing, 'Computers,  '.Wastewater  treatment,  'Design 
standards,  'Optimization,  Automation,  Costs,  Acti- 
vated sludge. 

A  simple  and  effective  univariate  search  technique 
suitable  for  optimizing  the  design  of  an  activated 
sludge/secondary  clarifier  system  on  microcom- 
puters. The  usefulness  of  the  proposed  optimal 
design  procedure  was  tested  on  an  IBM  personal 
computer  (IBM-PC).  The  results  of  this  study  indi- 
cated that  the  least-cost  design  of  a  typical  activat- 
ed sludge/secondary  clarifier  system  can  be  ob- 
tained within  4  min  on  an  IBM-PC.  Besides,  the 
proposed  procedure  was  also  found  capable  of 
obtaining  the  optimum  solution  over  a  wide  range 
of  initial  step  size  of  search  chosen.  (Author's 
abstract) 
W88-02475 
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8A.  Structures 

.DESIGN  AND  CONSTRUCTION-THEODORE 
SHIP  CHANNEL, 

Army  Engineer  District,  Mobile,  AL. 
R.  W.  Champion. 

IN:  Third  United  States  -  The  Netherlands  Meet- 
ing on  Dredging  and  Related  Technology,  10-14 
September  1984,  Charleston,  South  Carolina.  Final 
Report,  March  1987.  p  23-29,  3  fig. 

Descriptors:  'Hydraulic  structures,  'Hydraulic 
design,  'Construction,  'Canals,  'Theodore  Ship 
Channel,  'Alabama,  Channels,  Dikes,  Dredging, 
Islands,  Erosion. 

Theodore  Ship  Channel,  a  spur  of  the  Mobile  Ship 
Channel,  is  situated  within  Mobile  Bay,  near 
Mobile,  Alabama.  Located  on  the  Alabama  coast 
of  the  Gulf  of  Mexico  some  120  miles  east  of  New 


Orleans,  Louisiana,  the  bay  receives  runoff  from  a 
river  system  that  extends  over  a  drainage  basin  of 
approximately  45,000  sq  mi.  The  Mobile  Ship 
Channel  extends  31  miles  in  a  northerly  direction, 
from  the  entrance  to  the  bay  into  the  lower  reaches 
of  Mobile  River.  Construction  of  the  Theodore 
Ship  Channel,  first  conceived  in  the  mid-60's, 
began  in  1979  as  a  means  to  relieve  traffic  conges- 
tion in  Mobile  Harbor.  Increased  coal  exports  and 
the  anticipated  completion  of  the  Tennessee-Tom- 
bigbee  Waterway  in  1985  were  the  expected  causes 
of  this  congestion.  From  the  various  evaluations 
and  investigations  of  the  channel,  several  conclu- 
sions and  points  of  interest  were  discovered.  Some 
of  these  are:  (1)  dike  slopes  vary  from  about  1  on 
30  to  1  on  60  (vertical  to  horizontal);  (2)  It  is 
estimated  that  approximately  61%  of  the  33  million 
cu  yd  of  dredged  material  remained  in  the  island 
after  construction;  (3)  Between  October  1981 
(shortly  after  completion)  to  October  1983,  an 
average  settlement  of  10.5  in.  was  observed  around 
the  perimeter  of  a  disposal  island  constructed  in 
the  Bay  to  handle  dredged  material;  (4)  In-place 
vane  shear  tests  performed  on  the  disposal  island 
shortly  after  construction  showed  that  the  shear 
strength  varied  from  40  to  620  psf  with  an  average 
of  260  psf;  (5)  There  have  been  a  few  examples  of 
localized  slope  degradation,  primarily  at  the  south- 
east corner,  yet  no  catastrophic  failures  have  oc- 
curred; (6)  Various  forms  of  slope  protection,  in- 
cluding marsh  grass,  terrestrial  grass,  various  spe- 
cies of  trees,  and  stone,  have  been  used  on  the 
island.  Although  erosion  has  caused  some  minor 
damage,  the  island  is  functioning  better  than  first 
anticipated.  The  need  for  maintenance  of  the  island 
was  foreseen  by  the  District  and  a  contract  to  raise 
the  island  perimeter  is  underway.  This  contract 
requires  that  the  initial  dike  be  raised  to  an  eleva- 
tion of  approximately  12  ft,  utilizing  suitable  mate- 
rial from  inside  the  island.  (See  also  W88-01522) 
(Lantz-PTT) 
W88-01524 


IMPROVING  CHANNEL  RELIABILITY  AND 
PROTECTING  THE  ENVIRONMENT:  A  BAL- 
ANCED APPROACH  AT  READS  LANDING, 

Army  Engineer  District,  St.  Paul,  MN. 
D.  J.  Krumholz. 

IN:  Third  United  States  -  The  Netherlands  Meet- 
ing on  Dredging  and  Related  Technology,  10-14 
September  1984,  Charleston,  South  Carolina.  Final 
Report,  March  1987.  p  30-35,  2  fig. 

Descriptors:  'Channels,  'Dredging,  'Sedimenta- 
tion, Channel  erosion,  Navigation,  Navigation 
channels. 

The  Upper  Mississippi  River  (UMR)  9-foot  Navi- 
gation Channel  extends  from  Minneapolis,  Minne- 
sota, to  the  mouth  of  the  Ohio  River  at  Cairo, 
Illinois,  a  distance  of  857.6  miles.  The  St.  Paul 
District  of  the  Corps  of  Engineers  is  responsible 
for  operation  and  maintenance  of  the  northernmost 
243.6  miles.  The  states  of  Minnesota,  Wisconsin, 
and  a  portion  of  Iowa  border  this  stretch  of  the 
river.  Channel  depth  is  maintained  through  a  series 
of  locks  and  dams,  channel  control  structures,  and 
by  dredging  shoals  that  build  in  the  navigation 
channel.  The  typical  towboat  and  barge  configura- 
tion using  this  navigation  project  is  1,200  ft  long, 
105  ft  wide,  and  drafts  9  ft.  Studies  conducted  from 
1974  to  1980  indicated  that  a  shallow  sediment  trap 
dredged  in  the  Chippewa  River  delta  would 
reduce  dredging  requirements  by  90%.  Hydraulic 
studies  recommended  a  shallow,  wide  trape  rather 
than  a  deep,  narrow  trap.  Dredged  material  was 
disposed  of  in  an  abandoned  gravel  pit  located  1 
mile  inland  from  the  Read's  Landing  dredge  site.  A 
groundwater  monitoring  program  has  been  insti- 
tuted to  safeguard  city  and  private  water  supplies 
in  the  vicinity  of  the  gravel  pit.  (See  also  W88- 
01522)  (Lantz-PTT) 
W88-01525 

ACCOMODATING  ENVIRONMENTAL  CON- 
STRAINTS -MODIFICATION  OF  A  NAVIGA- 
TIONAL PROJECT  IN  COASTAL  LOUISIANA, 

Army  Engineer  District,  New  Orleans,  LA. 

For   primary   bibliographic   entry   see   Field   6G. 

W88-01532 
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BEACH   RESTORATION   ON   SANDY   HOOK, 
GATEWAY  NATIONAL  RECREATION  AREA, 
FROM  MAINTENANCE  DREDGING  OF  AM- 
BROSE AND  SANDY  HOOK  FEDERAL  NAVI- 
GATION CHANNELS, 
Army  Engineer  District,  New  York. 
J.  Zammit,  and  W.  F.  Slezak. 
IN:  Third  United  States  -  The  Netherlands  Meet- 
ing on  Dredging  and  Related  Technology,   10-14 
September  1984,  Charleston,  South  Carolina.  Final 
Report,  March  1987.  p  106-110,  2  fig,  1  tab.  Con- 
tract No.  DACW51-83-C-0006. 

Descriptors:  'Sandy  Hook  Channel,  'Ambrose 
Channel,  'Channel  maintenance,  'Navigation, 
•Ecological  effects,  'Beach  restoration,  'Dredg- 
ing, Ecology. 

Ambrose  Channel  and  Sandy  Hook  Channel  are 
the  main  entrance  channels  into  the  Port  of  New 
York.  Approximately  200  million  tons  of  com- 
merce pass  through  the  Port  of  New  York  every 
year.  Sandy  Hook  Channel  is  maintained  to  a 
width  of  800  ft  and  to  a  depth  of  35  ft  at  mean  low 
water.  This  channel  serves  barge  traffic  and  also 
deep  draft  vessels  heading  to  and  from  berthing 
areas  in  the  lower  Arthur  Kill  and  the  Raritan 
River.  Maintenance  dredging  is  required  about 
every  2  years  in  each  of  these  channels.  Approxi- 
mately 800,000  cu  yd  are  removed  every  2  years 
from  Ambrose  Channel,  while  about  500,000  cu  yd 
are  removed  from  Sandy  Hook  Channel  every  2 
years.  In  November  of  1981,  two  lanes  of  four-lane 
north-south  highway  were  washed  out.  Washout 
of  the  remaining  two  lanes  of  highway  and  refor- 
mation of  an  inlet  through  Sandy  Hook  weere 
likely  to  occur  unless  action  was  taken  to  stabilize 
the  beach.  In  August  1982,  a  supplemental  appro- 
priation was  passed  to  begin  providing  hydraulic 
fill  to  the  Sandy  Hook  area.  The  project  accom- 
plished its  goals  of  providing  a  wider  base  for 
Sandy  Hook  so  that  a  breach  of  the  spit  which 
would  threaten  access  to  the  Hook's  resources  is 
unlikely.  Regular  renourishment  will  be  required, 
however,  to  maintain  the  shoreline.  Maintenance 
dredging  of  nearby  navigation  channels  provides 
sand  of  suitable  quality  and  quantity  that  can  be 
utilized  for  this  purpose.  Continued  efforts  will  be 
made  to  dispose  of  clean  sands  in  the  offshore  zone 
in  lieu  of  ocean  dumping,  when  direct  placement  is 
not  feasible.  In  addition  to  protection  of  facilities 
and  the  access  road,  park  users  have  benefited 
from  a  wide  recreational  beach,  one  of  the  largest 
in  New  Jersey.  Further,  valuable  floral  and  faunal 
habitat  has  been  recreated  at  the  site.  (See  also 
W88-01 522)  (Lantz-PTT) 
W88-01534 


SAFETY  CRITERIA  FOR  CHANNEL  DEPTH 
DESIGN, 

Rijkswaterstaat,  The  Hague  (Netherlands). 
E.  J.  van  de  Kaa. 

IN:  Third  United  States  -  The  Netherlands  Meet- 
ing on  Dredging  and  Related  Technology,  10-14 
September  1984,  Charleston,  South  Carolina.  Final 
Report,  March  1987.  p  213-223,  6  fig,  1  tab. 

Descriptors:  'Channels,  'Design  standards, 
'Safety,  Structural  engineering,  Model  testing, 
Mathematical  studies,  Risk  analysis. 

During  the  design  of  engineering  works  in  water- 
ways much  emphasis  is  laid  on  reducing  costs  (for 
construction  as  well  as  management  and  mainte- 
nance) and  increasing  benefits.  The  probabilistic 
design  methods  that  are  being  developed  are  most 
helpful  in  this  respect.  By  a  better  statistical  treat- 
ment of  uncertainties,  they  have  shown  that  it  is 
often  possible  to  reduce  long-established  safety  al- 
lowances considerably  and  still  conserve  a  high 
degree  of  safety.  The  maximum  risk  that  is  accept- 
able is  a  point  of  crucial  importance  for  these 
methods.  How  these  risks  can  be  dealt  with  is 
illustrated  with  the  design  of  the  depth  of  the 
channels  for  22-m  draught  ships  to  Rotterdam.  For 
that  design  a  philosophy  was  developed  to  arrive 
at  adequate  safety  standards.  To  quantify  the  de- 
veloped criteria  a  number  of  desk  studies,  physical 
scale  model  tests,  mathematical  calculations,  and 
studies  on  a  ship  maneuvering  simulator  were  per- 
formed. A  brief  description  is  given  of  the  studies 


•'■'■'■ 


167 


Field  8— ENGINEERING  WORKS 
Group  8A — Structures 


that  were  performed  to  quantify  the  risks  associat- 
ed with  these  standards.  These  risks  are  compared 
with  similar,  existing  risks  to  arrive  at  quantitative 
values  for  the  safety  criteria  that  were  finally 
adopted.  (See  also  W88-01522)  (Lantz-PTT) 
W88-01545 


MATHEMATICAL  MODELING  OF  SHIP  OP- 
ERATIONS IN  RELATION  TO  THE  DESIGN 
OF  LARGE  HARBOURS, 

Maritiem  Research  Inst.  Nederland,  Wageningen. 
S.  G.  Tan,  and  J.  A.  Pinkster. 

IN:  Third  United  States  -  The  Netherlands  Meet- 
ing on  Dredging  and  Related  Technology,  10-14 
September  1984,  Charleston,  South  Carolina.  Final 
Report,   March   1987.   p  230-262,  22  fig,   31   ref. 

Descriptors:  'Mathematical  models,  'Ships,  'Navi- 
gation, 'Harbors,  Design  standards,  Hydraulic 
profiles,  Waves,  Jetties,  Hydraulic  models,  Model 
studies. 

The  mathematical  modeling  of  some  aspects  of 
ship  operations  in  relation  to  the  design  of  large 
harbors  is  described.  These  aspects  concern  a  ma- 
neuvering ship  in  the  harbor,  the  vertical  motions 
of  a  ship  in  shallow  water,  the  motions  of  vessels 
moored  to  jetties,  and  the  behavior  of  a  cutter 
suction  dredge  in  waves.  In  most  cases  the  results 
of  the  mathematical  models  show  a  good  correla- 
tion with  data  of  model  tests  which  have  recently 
been  conducted  in  the  laboratories  of  the  Maritime 
Research  Institute  Netherlands.  Although  more 
validation  studies  are  still  needed,  it  may  be  con- 
cluded that  today  the  mathematical  models  may  be 
used  as  a  powerful  tool  by  the  designers  in  the 
early  design  stage.  It  is  expected  that  in  the  future 
mathematical  models  will  contribute  significantly 
to  judging  the  performance  and  safety  of  ship 
operations.  (See  also  W88-01522)  (Lantz-PTT) 
W88-01547 


ADVANCE  MAINTENANCE  IN  NAVIGATION 
CHANNELS, 

Army  Engineer  Waterways  Experiment  Station, 
Vicksburg,  MS.  Hydraulics  Lab. 
M.  J.  Trawle. 

IN:  Third  United  States  -  The  Netherlands  Meet- 
ing on  Dredging  and  Related  Technology,  10-14 
September  1984,  Charleston,  South  Carolina.  Final 
Report,  March  1987.  p  268-273,  7  fig. 

Descriptors:  'Advance  maintenance,  'Dredging, 
'Maintenance,  'Navigation  channels,  Costs,  Eco- 
nomic aspects,  Shoals,  Sedimentation. 

Advance  maintenance  is  a  procedure  that  in  many 
cases  has  the  potential  of  reducing  overall  mainte- 
nance dredging  costs  by  reducing  mobilization/ 
demobilization  costs  and  at  the  same  time  improv- 
ing project  quality.  The  two  examples  of  advance 
maintenance  represent  effective  advance  mainte- 
nance projects  in  that  both  dredging  frequencies 
were  reduced  and  project  qualities  improved  with- 
out any  increase  in  shoaling  rates.  In  many  cases, 
the  addition  of  advance  maintenance  to  a  project 
causes  some  increase  in  the  amount  of  material 
trapped,  which  means  that  the  increased  shoaling 
rate  must  be  weighed  against  the  reduction  in 
dredging  frequency  or  improved  project  quality  to 
determine  the  worth  of  advance  maintenance. 
Since  the  potential  benefits  can  be  substantial,  ad- 
vance maintenance  should  be  given  consideration 
in  any  navigation  channel  requiring  periodic  main- 
tenance. (See  also  W88-01522)  (Lantz-PTT) 
W88-01549 


STUDY  OF  THE  IMPACTS  OF  REDUCED 
DREDGING  PROCEDURES  ON  THE  NAVIGA- 
BILITY OF  THE  UPPER  MISSISSIPPI  RIVER, 

Army   Engineer  Waterways  Experiment  Station, 

Vicksburg,  MS.  Hydraulics  Lab. 

For  primary  bibliographic  entry  see  Field  2J. 

W88-O1550 


UNIQUE  DESIGN  ASPECTS  OF  A  LARGE- 
SCALE  EXPERIMENTAL  SAND  BYPASSING 
SYSTEM, 

Coastal  Engineering  Research  Center,  Vicksburg, 


MS. 

T.  W.  Richardson. 

IN:  Third  United  States  -  The  Netherlands  Meet- 
ing on  Dredging  and  Related  Technology,  10-14 
September  1984,  Charleston,  South  Carolina.  Final 
Report,  March  1987.  p  280-286,  4  fig,  9  ref. 

Descriptors:  'Sand  bypassing  system,  'Oceanside 
Harbor,  'Coastal  engineering,  'California, 
•Dredging,  Pumps,  Hydraulic  equipment,  Moni- 
toring, Design  standards,  Performance  evaluation. 

Several  aspects  of  the  design  and  implementation 
of  an  experimental  sand  bypassing  system  for 
Oceanside  Harbor,  California,  that  are  unique  or  at 
least  unusual  for  this  type  of  specialized  dredging 
apparatus  are  described.  The  system  is  intended  to 
be  part  of  a  5-year  experiment  to  determine  the 
feasibility  of  several  sand  bypassing  concepts  on  a 
large-scale,  long-term  basis.  The  Oceanside  sand 
bypassing  experiment  will  test  several  concepts 
that  are  unusual  to  large-scale,  long-term  installa- 
tions of  this  type:  (a)  Seasonal  operation  at  differ- 
ent locations  in  the  general  project  site,  in  response 
to  an  analysis  of  local  coastal  processes  and  shoal- 
ing patterns;  (b)  Use  of  jet  pumps,  or  eductors,  as 
the  sand  recovery  and  initial  pumping  device  and  a 
movable  jackup  barge  as  the  main  system  platform; 
(c)  Phased  construction  of  the  system  to  allow  its 
final  design  to  evolve  in  response  to  lessons 
learned;  (d)  Potential  use  of  fluidizers  as  a  means  of 
extending  the  system's  zone  of  influence;  (e)  Exten- 
sive monitoring  of  system  performance  and  the 
effects  of  continuous  bypassing  on  adjacent  beach- 
es; and  (f)  Application  of  Supervisory  Control  and 
Data  Acquisition  technology  to  system  control  and 
monitoring.  The  system  was  scheduled  to  begin 
operation  in  the  development  phase  configuration 
in  1985.  The  sequential  testing  of  its  major  compo- 
nents will  allow  separate  evaluation  of  their  useful- 
ness. If  successful,  the  Oceanside  experiment  could 
develop  an  entirely  new  category  of  equipment  for 
harbor  maintenance  in  conjunction  with  beach 
nourishment.  (See  also  W88-01522)  (Lantz-PTT) 
W88-01551 


SIMULATION  STUDY  OF  THE  NAVIGABIL- 
ITY OF  THE  MAIN  SHIP  CHANNEL  IN 
MOBILE  HARBOR, 

National  Maritime  Research  Center-Kings  Point, 
NY.  Computer  Aided  Operations  Research  Facili- 
ty- 

J.  M.  O'Hara,  and  A.  D.  D'Amico. 
IN:  Third  United  States  -  The  Netherlands  Meet- 
ing on  Dredging  and  Related  Technology,  10-14 
September  1984,  Charleston,  South  Carolina.  Final 
Report,  March  1987.  p  287-291,  1  fig,  1  tab,  1  ref. 

Descriptors:  'Simulation  analysis,  'Navigation, 
'Channels,  'Mobile  Harbor,  'Alabama,  Channel 
depth,  Dredging,  Sedimentation,  Computer 
models,  Navigation  channels. 

The  Port  of  Mobile  is  one  of  the  major  US  coal 
ports.  Transit  into  and  out  of  the  port  by  large 
vessels  is  made  possible  by  an  approximately  30- 
nm-long  ship  channel  extending  from  the  Gulf  of 
Mexico,  through  Mobile  Bay,  and  into  the  Mobile 
River.  At  present,  the  controlling  channel  depth  is 
40  ft  and  the  channel  bottom  width  is  400  ft 
throughout  most  of  the  channel's  length.  This  con- 
trolling depth  prohibits  many  deeper  draft  vessels 
of  the  50,000  plus  DWT  class  from  loading  to  full 
capacity.  The  required  light  loading  of  larger  ves- 
sels makes  the  movement  of  cargo  more  expensive, 
thus  restricting  the  use  of  the  port  by  these  vessels 
and  lowering  the  port's  efficiency.  A  proposed 
harbor  modification  plan  would  provide  the  Port 
of  Mobile  with  a  design  which  will  enable  deep- 
draft  vessels  in  the  50,000  to  150,000  DWT  class  to 
transport  cargo  more  efficiently  and,  thus,  lower 
costs  and  increase  the  Port's  throughput.  Prior  to 
the  implementation  of  this  plan,  however,  it  is 
necessary  to  determine  whether  large,  deep-draft 
vessels  can  safely  navigate  the  proposed  400-ft- 
wide,  55-ft-deep  ship  channel.  The  Computer 
Aided  Operations  Research  Facility  (CAORF) 
project  was  directed  toward  this  objective.  The 
design  vessel  of  interest  was  a  loaded  150,000 
DWT  collier,  identical  to  that  described  for  the 
Hampton  Roads  project.  To  examine  the  channel's 
navigability,  the  proposed  harbor  design  plan  was 


modelled  on  the  simulator.  Seven  pilots  from  the 
Mobile  Bar  Pilots  Association  participated  in  the 
study  and  conned  the  vessel  in  the  proposed 
design.  The  pilots  were  able  to  navigate  successful- 
ly in  the  straight  portions  of  the  channel  but  zones 
requiring  turns  proved  troublesome.  Of  17  channel 
exists,  16  were  associated  with  runs  where  course 
changes  were  required.  A  dredging  effort  to  in- 
crease channel  width  in  the  Port  of  Mobile  that 
would  be  restricted  to  turn  areas  alone,  rather  than 
the  entire  channel  lenght,  would  represent  a  con- 
siderable cost  savings.  (See  also  W88-01522) 
(Lantz-PTT) 
W88-01552 


DESIGN  AND  MANAGEMENT  OF  DREDGED 
MATERIAL  CONTAINMENT  AREAS  TO  IM- 
PROVE HYDRAULIC  PERFORMANCE, 

Army  Engineer  Waterways  Experiment   Station, 

Vicksburg,  MS.  Environmental  Lab. 

For  primary  bibliographic  entry  see  Field  5E. 

W88-01602 


ISABELLA  DAM  SPILLWAY  KERN  RIVER, 
CALIFORNIA:  HYDRAULIC  MODEL  INVES- 
TIGATION, 

Army   Engineer  Waterways  Experiment  Station, 

Vicksburg,  MS.  Hydraulics  Lab. 

W.  G.  Davis. 

Available  from  the  National  Technical  Information 

Service,  Springfield,  VA.  22161.  Technical  Report 

HL-87-11,  August  1987.  Final  Report.  48  p,  2  fig,  6 

tab,  10  photos,  14  plates. 

Descriptors:  'Isabella  Dam,  'Spillways,  'Kern 
River,  'California,  'Hydraulic  structures,  'Model 
studies,  Hydraulic  models,  Flow  patterns,  Channel 
flow. 

Tests  were  conducted  on  a  l:50-scale  model  of 
Isabella  Dam  Spillway  to  determine  the  adequacy 
of  proposed  spillway,  dam,  and  channel  improve- 
ments. The  model  reproduced  an  area  of  the  reser- 
voir 800  ft  wide  by  1,100  ft  long,  the  spillway,  and 
the  entire  length  of  the  exit  channel.  Unsatisfactory 
flow  conditions  were  observed  in  the  vicinity  of 
the  spillway  crest  due  to  approach  conditions  to 
the  spillway.  Large  cross  waves,  present  in  the  exit 
channel  just  downstream  of  the  spillway,  resulted 
in  occasional  overtopping  of  the  right  wall.  A 
grouted  rock  dike  that  provided  satisfactory  flow 
conditions  at  the  spillway  and  downstream 
throughout  the  exit  channel  was  placed  adjacent  to 
the  existing  spillway  approach  wall.  (Author's  ab- 
stract) 
W88-01613 


IN  SITU  REPAIR  OF  DETERIORATED  CON- 
CRETE IN  HYDRAULIC  STRUCTURES:  FEA- 
SIBILITY STUDIES, 

Brookhaven  National  Lab.,  Upton,  NY.   Process 

Sciences  Div. 

R.  P.  Webster,  and  L.  E.  Kukacka. 

Available  from  the  National  Technical  Information 

Service,  Springfield,  VA.  22161  as  PB87-004607, 

A03  in  paper  copy,  A01  in  microfiche.  Technical 

Report  REMR-CS-6,  May  1987.  Final  Report.  80 

p,   15  fig,  3  tab,  21  ref.  Support  Agreement  No. 

WESSC-85-02. 

Descriptors:  'Hydraulic  structures,  'Maintenance, 
'Concrete  repair,  'In  situ  repair,  Cracks,  Spalling, 
Pressure  injection,  Polymers,  Feasibility  studies, 
Structure  engineering,  Case  studies,  Reinforced 
concrete. 

The  results  of  a  program  conducted  to  identify  the 
repair  methods  and  materials  currently  being  used 
to  repair  and  rehabilitate  concrete  structures  dete- 
riorating as  a  result  of  cracking  and  spalling  are 
presented.  These  repair  methods  and  materials 
were  evaluated  for  their  applicability  to  the  in  situ 
repair  of  concrete  hydraulic  structures.  From  this 
evaluation,  the  following  three  repair  techniques 
were  identified  as  best  suited  for  in  situ  repair 
procedures:  pressure  injection,  polymer  impregna- 
tion, and  addition  of  reinforcement.  Case  histories 
illustrating  the  application  of  each  technique  are 
presented.  Recommendations  are  made  for  work  to 
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be  performed  to  make  these  systems  more  applica- 
ble to  the  repair  of  hydraulic  structures.  (Author's 
abstract) 
W88-01656 


STRENGTH  DESIGN  OF  REINFORCED-CON- 
CRETE  HYDRAULIC  STRUCTURES.  REPORT 
6:  ANALYTICAL  STUDY  OF  THE  ULTIMATE 
BEHAVIOR  OF  MODEL  REINFORCED-CON- 
CRETE  CIRCULAR  CONDUITS, 
Colorado  Univ.,  Boulder.  Dept.  of  Civil,  Environ- 
mental, and  Architectural  Engineering. 
For  primary  bibliographic  entry  see  Field  8F. 
W88-01657 


HYDRAULIC  MODEL  STUDY  OF  BRANTLEY 
DAM  SPILLWAY, 

Bureau  of  Reclamation,  Denver,  CO.  Hydraulics 

Branch. 

For  primary  bibliographic  entry  see  Field  8B. 

W88-01666 


SEDIMENTATION  AND  THE  ECONOMICS  OF 
SELECTING  AN  OPTIMUM  RESERVOIR 
SIZE, 

Illinois  Univ.  at  Urbana-Champaign.  Inst,  for  Envi- 
ronmental Studies. 

For  primary  bibliographic  entry  see  Field  2J. 
W88-01676 


TWO  ADJACENT  PIPE  DIAMETERS  AT  THE 
OPTIMAL  SOLUTION  IN  THE  WATER  DIS- 
TRD3UTION  NETWORK  MODELS, 

Asian  Inst,  of  Tech.,  Bangkok  (Thailand).  Div.  of 
Industrial  Engineering  and  Management. 
For  primary  bibliographic  entry  see  Field  5F. 
W88-01678 


NONCONVEXITY  OF  THE  RESERVOIR 
DESIGN  PROBLEM, 

Hydro-Quebec,  Montreal. 

A.  Turgeon,  and  G.  Brosseau. 

Water  Resources  Research  WRERAQ,  Vol.  23, 

No.  8,  p   1689-1691,  August   1987.  6  fig,  26  ref. 

Descriptors:  'Reservoir  design,  *Reservoir  sites, 
•Reservoirs,  'Hydraulic  design,  'Design  criteria, 
Site  selection,  Sites,  Reservoir  size,  Rivers,  Non- 
convexities,  Economic  aspects,  Computer  models. 

A  reservoir  design  problem  is  concerned  with 
choosing  the  sites  on  a  river  where  reservoirs  are 
to  be  built  and  determining  the  size  of  the  installa- 
tions. The  solution  must  minimize  the  total  con- 
struction cost  while  satisfying  a  given  set  of  con- 
straints, which  differ  according  to  whether  the 
reservoirs  are  designed  for  firm  water  supply,  hy- 
droelectric power  production,  flood  control,  or 
low-flow  augmentation.  It  is  assumed  that  the 
system  hydrologies  are  sufficiently  well  character- 
ized by  their  historical  monthly  flow  records  and 
that  the  problem  can  be  solved  by  a  deterministic 
optimization  technique.  The  problem  has  noncon- 
vexities,  and  ignoring  them  may  lead  to  a  com- 
pletely incorrect  solution.  A  branch-and-bound 
method  using  concave  overstimation  is  developed 
for  dealing  with  these  nonconvexities.  This  algo- 
rithm can  be  applied  to  concave  cost  functions  or, 
in  fact,  to  any  separable  nonconvex  relations,  and 
guarantees  a  globally  optimal  solution  to  be  found 
in  a  finite  number  of  steps.  It  has  been  implemented 
in  Turgeon's  software  for  determining  the  best 
development  scheme  for  a  river  valley  in  order  to 
eliminate  the  possibility  of  not  converging  to  the 
optimal  solution,  which  users  have  found  unac- 
ceptable. (Wood-PTT) 
W88-01701 


METHOD  OF  IN-SITU  LEACHING  OF  ORES, 

ISL  Ventures,  Inc.,  San  Francisco,  CA. 

For  primary   bibliographic   entry   see   Field    5G. 

W88-01778 


METHOD  OF  PRODUCING  LARGE  BODIES 
OF  ICE, 

For  primary  bibliographic  entry  see  Field  8F. 


W88-01781 


DREDGE    ENVIRON    PROTECTION    ASSEM- 
BLY, 

For   primary   bibliographic   entry   see   Field    5G. 
W88-01784 


METHOD  FOR  CONTAINING  OIL  AND/OR 
GAS  WITHIN  A  BLOW-OUT  COVER  DOME, 

Dome  Petroleum  Ltd.,  Calgary  (Alberta). 

For   primary   bibliographic   entry   see   Field   5G. 

W88-01785 


OPERATION  AND  MAINTENANCE  OF 
WATER  SYSTEMS  IN  DEVELOPING  COUN- 
TRIES, 

Agency  for  International  Development,  Washing- 
ton, DC. 

For  primary  bibliographic  entry  see  Field  5F. 
W88-01890 


ESTIMATION  OF  THE  RELIABILITY  OF  A 
HIGH  EARTH-ROCK  DAM, 

For   primary   bibliographic   entry   see   Field    8D. 
W88-01902 


MODEL  OF  A  HIGH-HEAD  BOTTOM  SPILL- 
WAY WITH  INTERACTION  OF  CONCENTRIC 
SWIRLED  FLOWS, 

For  primary  bibliographic  entry  see  Field  8B. 
W88-01906 


TURBULENCE  INTENSITY  IN  TRANSITION 
SECTIONS  OF  POOLS  IN  TRAPEZOIDAL 
CANALS, 

For  primary  bibliographic  entry  see  Field  8B. 
W88-01908 


DETECTION  OF  VOIDS  BETWEEN  STEEL 
LININGS  AND  CONCRETE, 

V.  E.  Romanchuk,  and  I.  P.  Pomazueva. 
Hydrotechnical  Construction  HYCOAR,  Vol.  20, 
No.  12,  p  726-729,  June  1987.  2  fig,  3  ref.  Translat- 
ed from  Gidrotekhnische  Stroitel'stro,  No.  12,  De- 
cember 1986. 

Descriptors:  'Voids,  'Hydraulic  structures, 
'Measuring  instruments,  'Steel  linings,  'Concrete, 
Conduits,  Data  acquisition,  Radioisotopes. 

The  concrete-encased  steel  structures  of  high-head, 
large-diameter  conduits  require  a  closed  contact  at 
the  'concrete-steel  lining'  interface  for  ensure  reli- 
ability. However,  after  encasing  the  steel  linings 
with  concrete,  zones  of  voids  are  often  detected. 
The  voids  are  easily  detected  by  tapping,  and  are 
of  various  sizes  in  plan  and  in  depth.  When  detect- 
ing voids  behind  the  linings  by  tapping,  it  is  impos- 
sible to  distinguish  zones  with  a  large  depth  of  the 
gaps  from  zones  with  gaps  of  1-3  mm,  which  as  a 
rule  do  not  pose  a  danger  for  the  concrete-encased 
steel  structures,  since  such  small  gaps  lie  within  the 
allowable  deformations  of  the  steel  lining  during  its 
loading.  Another  method  for  this  detection,  the 
radioisotope  method,  is  the  only  nondestructive 
method,  making  it  possible  to  estimate  the  size  of 
the  voids  without  disturbing  the  continuity  of  the 
steel  lining.  This  technique  allows  for  places  for 
drilling  holes  needed  for  grouting  to  be  accurately 
placed.  The  effectiveness  of  grouting  can  be 
checked  by  a  repeated  investigation  of  the  pres- 
ence of  voids  and  by  measuring  their  size  using  the 
radioisotope  void  meter.  Characteristic  of  this  op- 
eration (of  the  void  meter)  is  that  in  cases  where 
the  mass  thickness  of  the  steel  lining  is  close  to  the 
measurement  depth,  the  remaining  10%  of  the 
radiation  being  recorded  is  informative,  whereas 
the  density  meter  completely  loses  sensitivity  to  a 
change  in  density.  The  radiation  formed  in  the 
material  of  the  lining,  and  composing  a  consider- 
able part  of  the  total  radiation  being  recorded,  is 
subject  to  elimination  from  processing  by  subtrac- 
tion or  by  compensation  by  a  direct  current  (in  the 
analog  scheme  of  measuring  the  number  of  pulses). 
Case  studies  are  utilized  to  further  illustrate  the  use 
of  this  technique.  (Lantz-PTT) 


W88-01909 


TECHNIQUE  FOR  THE  ANALYSIS  OF  THE 
RESPONSE  OF  DAMS  TO  EARTHQUAKES, 

Texas  Univ.  at  Austin.  Dept.  of  Civil  Engineering. 
V.  Lotfi,  J.  M.  Roesset,  and  J.  L.  Tassoulas. 
Earthquake  Engineering  and  Structural  Dynamics 
IJEEBG,  Vol.  15,  No.  4,  p  463-490,  May  1987.  16 
fig,  24  ref,  2  append. 

Descriptors:  'Data  interpretation,  'Dams,  'Earth- 
quakes, 'Dam  foundations,  Simulation,  Concrete 
dams,  Concrete  foundations,  Finite  element 
method. 

A  finite  element  technique  is  developed  for  two- 
dimensional  problems  of  dynamics  of  dam-water- 
foundation  systems  taking  into  account  all  interac- 
tions rigorously.  Water-foundation  interaction, 
which  previous  developments  have  only  simulated, 
is  considered  by  imposing  proper  conditions  at  the 
fluid-solid  interface.  Furthermore,  the  technique 
permits  treatment  of  layered  foundations.  An  appli- 
cation to  a  concrete  gravity  dam-water-foundation 
system  is  presented  and  discussed.  (Author's  ab- 
stract) 
W88-02061 


SCOUR  PROTECTION  FOR  LOCKS  AND 
DAMS  2-10,  UPPER  MISSISSIPPI  RIVER, 

Army  Engineer  Waterways  Experiment  Station, 

Vicksburg,  MS.  Hydraulics  Lab. 

J.  V.  Markussen,  and  S.  C.  Wilhelms. 

Available  from  the  National  Technical  Information 

Service,    Springfield,   Virginia.    22161.    Hydraulic 

Model  Investigation.  Technical  Report  HL-87-4, 

April   1987.  Final  Report.  52  p,  22  fig,  7  ref,  2 

plates,  append. 

Descriptors:  'Scour,  'Locks,  'Dams,  'Mississippi 
River,  'Hydraulic  models,  'Erosion,  'Model  stud- 
ies, Riprap,  Hydraulic  structures,  Hydraulic  engi- 
neering. 

A  l:70-scale  physical  model  of  a  typical  spillway 
section  of  the  locks  and  dams  on  the  Upper  Missis- 
sippi River  was  used  to  determine  the  probable 
cause  of  the  scour  that  has  occurred  at  these 
projects.  It  was  determined  that  single-gate  oper- 
ation on  the  spillways  created  hydraulic  conditions 
conducive  to  scour.  A  l:42-scale  model  was  used 
to  develop  suitable  riprap  protection.  Two  grada- 
tions of  fill  material  were  found  suitable  and  two 
gradations  of  riprap  were  adequate  for  protection 
downstream  of  the  tainter  gates  and  roller  gates  at 
these  structures.  The  geometric  layout  of  the 
riprap  depended  upon  the  slope  of  the  scour  hole 
to  be  repaired.  Lock  and  Dam  2  was  studied 
separately  because  of  its  unique  stilling  basin  con- 
figuration and  operation  schedule.  Riprap  protec- 
tion similar  to  the  other  projects  was  devised  for 
Lock  and  Dam  2.  (Author's  abstract) 
W88-02283 


ENHANCEMENT     OF     RIPARIAN     ECOSYS- 
TEMS WITH  CHANNEL  STRUCTURES, 

Rocky  Mountain  Forest  and  Range  Experiment 
Station,  Tempe,  AZ.  Forestry  Sciences  Lab. 
For  primary  bibliographic  entry  see  Field  4A. 
W88-02385 


OPTIMAL  CANAL  LOCATION  USING  ENVI- 
RONMENTAL MAPPING, 

Lower   Colorado   River   Authority,   Austin,   TX. 

Water  Policy  and  Programs  Div. 

For  primary  bibliographic  entry  see  Field  6A. 

W88-02416 
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THIRD  UNITED  STATES  -  THE  NETHER- 
LANDS MEETING  ON  DREDGING  AND  RE- 
LATED TECHNOLOGY. 

For  primary  bibliographic  entry  see  Field  5G. 
W88-01522 
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COASTAL  AND  INLET  PROCESSES  NUMERI- 
CAL MODELING  SYSTEM, 

Coastal  Engineering  Research  Center,  Vicksburg, 
MS. 

S.  R.  Vemulakonda. 

IN:  Third  United  States  -  The  Netherlands  Meet- 
ing on  Dredging  and  Related  Technology,  10-14 
September  1984,  Charleston,  South  Carolina.  Final 
Report,  March  1987.  p  224-229,  10  ref. 

Descriptors:  *Coastal  engineering,  'Mathematical 
models,  *Inlets,  'Hydraulic  profiles,  'Ecological 
effects,  Navigation  channels,  Hydraulic  structures, 
Coastal  and  Inlet  Processes  Modeling  System,  Hy- 
draulic models. 

With  the  improved  understanding  of  coastal  proc- 
esses and  the  availability  of  very  high  speed  com- 
puters and  efficient  computation  techniques,  it  is 
economically  feasible  to  use  numerical  modeling 
systems  to  study  the  impact  of  large-scale  engi- 
neering works  on  coastal  processes.  Such  systems 
have  the  advantage  that,  unlike  physical  hydraulic 
and  movable-bed  models,  once  the  systems  are 
built  and  tested,  they  can  be  applied  to  different 
prototype  sites  with  much  less  additional  effort  and 
cost.  Also,  they  can  be  used  to  examine  several 
different  problems  such  as  the  effects  of  coastal 
structures,  disposal  of  dredged  material,  modifica- 
tion of  navigation  channels,  and  estimating  mainte- 
nance dredging  requirements.  The  development  of 
one  such  modeling  system  at  the  US  Army  Engi- 
neer Waterways  Experiment  Station,  Coastal  Engi- 
neering Research  Center,  is  described.  The  system, 
known  as  the  Coastal  and  Inlet  Processes  (CIP) 
Modeling  System,  was  developed  in  response  to 
the  long-term  needs  of  the  Corps  of  Engineers. 
(See  also  W88-01522)  (Lantz-PTT) 
W88-01546 


CEMENT     GROUT     FLOW     BEHAVIOR     IN 
FRACTURED  ROCK. 

Bureau  of  Reclamation,  Denver,  CO.  Engineering 

and  Research  Center. 

For  primary   bibliographic   entry   see   Field   8G. 

W88-01603 


HYDRAULIC  MODEL  STUDY  OF  BRANTLEY 
DAM  SPILLWAY, 

Bureau  of  Reclamation,  Denver,  CO.  Hydraulics 

Branch. 

E.  R.  Zeigler. 

Report  No.  GR-87-7,  May  1987.  35  p,  23  fig,  1  tab. 

Descriptors:  'Hydraulic  profiles,  'Hydraulic 
models,  'Hydraulic  structures,  'Dams,  Spillways, 
Channel  flow,  Sediments,  Flow  velocity,  Dis- 
charge capacity. 

Hydraulic  model  studies  on  the  spillway  at  Brant- 
ley Dam  in  New  Mexico  confirmed  the  design  of 
the  spillway,  slotted  bucket  energy  dissipator,  and 
the  spillway  tailwater  channel.  Side  piers  at  the 
spillway  entrance  were  modified  to  improve  spill- 
way flow;  and  rating  curves  were  obtained  for 
spillway  discharge  versus  reservoir  elevation  for 
both  free  flow  and  various  gate  openings.  Sediment 
deposits,  immediately  upstream  from  the  spillway, 
were  also  investigated.  Spillway  approach  veloci- 
ties washed  sediment  over  the  spillway,  with  minor 
lowering  of  the  spillway  discharge.  The  slotted 
bucket  energy  dissipator  worked  very  well.  Imme- 
diately downstream  from  the  energy  dissipator,  the 
tailwater  channel  was  excavated  out  of  bedrock; 
and  then  transitioned  upwards  to  the  bottom  of  the 
outlet  channel.  The  maximum  discharge  readily 
eroded  the  flood  plain  downstream  from  the 
energy  dissipator.  A  riprapped  berm  on  each  side 
of  the  tailwater  channel  protected  the  dam  against 
erosion.  (Author's  abstract) 
W88-01666 


NONCONVEXITY      OF      THE      RESERVOIR 
DESIGN  PROBLEM, 

Hydro-Quebec,  Montreal. 

For  primary  bibliographic  entry  see  Field  8A. 

W88-01701 


DEAD    ENDS,    RED    WATER,    AND    SCRAP 
PILES, 


For  primary  bibliographic  entry  see  Field  5F. 
W88-01896 


STRESSES  AND  FORCES  IN  LININGS  OF 
TWO  NONCIRCULAR  PARALLEL  TUNNELS, 

R.  A.  Dunaevskii. 

Hydrotechnical  Construction  HYCOAR,  Vol.  20, 
No.  12,  p  702-704,  June  1987.  4  fig,  2  ref.  Translat- 
ed from  Gidrotekhnische  Stroitel'stro,  No.  12,  De- 
cember 1986. 

Descriptors:  'Stress,  'Tunnel  linings,  'Tunnel  hy- 
draulics, Tunnels,  Hydraulic  profiles,  Mathemati- 
cal studies. 

Noncircular  parallel  tunnels  are  components  of 
many  hydro  developments.  However,  their  behav- 
ior is  still  insufficiently  studied,  a  point  which  is 
explained  by  the  difficulty  of  determining  the 
stresses  and  forces  acting  in  their  linings.  A 
method  was  developed  for  calculating  the  linings 
of  a  complex  of  deep  noncircular  parallel  tunnels 
under  the  effect  of  an  internal  pressure  and  the 
pressure  of  groundwaters.  The  tunnels  and  their 
linings  can  have  various  cross  sections,  and  limita- 
tions are  imposed  on  their  number  only  by  the 
possibilities  of  the  computer  being  used.  The  rock 
mass  is  modeled  by  a  linearly  deformable  medium 
in  a  state  of  plane  strain,  and  it  is  assumed  that  the 
rock  mass  is  inseparably  tied  to  the  lining.  The 
method  is  based  on  numerical  analytical  methods 
and  the  Schwart  algorithm.  It  was  established  that 
in  cases  where  the  relative  distance  between  tun- 
nels, d/B  >  2.5,  the  graphs  of  the  stresses  and 
forces  of  the  left  tunnel  plotted  against  it  can  be 
approximated  by  hyperbolas,  which  asymptotically 
tend  to  the  corresponding  values  as  d/B  to  infinity 
in  the  presence  of  just  one  tunnel.  In  addition,  an 
increase  in  the  relative  average  thickness  of  the 
linings,  the  stresses  at  the  majority  of  points  de- 
crease, and  the  bending  moments  and  longitudinal 
forces  increase.  (Lantz-PTT) 
W88-01904 


MODEL  OF  A  HIGH-HEAD  BOTTOM  SPILL- 
WAY WITH  INTERACTION  OF  CONCENTRIC 
SWIRLED  FLOWS, 

A.  L.  Zuikov,  and  G.  A.  Chepaikin. 
Hydrotechnical  Construction  HYCOAR,  Vol.  20, 
No.  12,  p  708-712,  June  1987.  3  fig,  8  ref  Translat- 
ed from  Gidrotekhnische  Stroitel'stro,  No.  12,  De- 
cember 1986. 

Descriptors:  'Spillways,  'Hydraulic  profiles,  'Hy- 
draulic models,  'Swirled  flows,  Flow  patterns, 
Flow  profiles,  Hydraulic  structures,  Hydraulic 
design,  Eddies. 

Eddy  spillways  when  compared  with  traditional 
schemes,  have  a  number  of  advantages,  such  as  the 
possibility  of  re-equipping  temporary  diversion 
spillways  into  service  spillways  and  eliminating  the 
construction  of  multilevel  systems.  This  can  create 
a  considerable  reduction  of  the  volumes  of  works 
and  capital  investments  on  spillways  of  high-head 
hydro  developments.  The  need  to  construct  large 
energy  -  dissipating  structures  at  the  tunnel  outlet- 
stilling  basins,  walls,  dissipators,  ski-jumps,  etc.  is 
eliminated.  An  improvement  of  the  cavitation  con- 
ditions in  the  waterway  as  a  consequence  of  reduc- 
ing the  flow  velocity  can  also  create  a  savings,  due 
to  a  reduction  in  the  requirements  imposed  on  the 
quality  of  making  the  linings.  In  other  cases,  the 
danger  of  erosion  of  the  linings  can  be  eliminated, 
reducing  operating  expenses.  The  investigated 
spillway  is  intended  for  conventional  service  use  - 
vertical-lift  and  radial  gates  operating  in  normal 
free  flow  regimes  with  a  high  capacity,  and  possi- 
bly the  passing  of  trash.  This  spillway  system  is 
based  on  the  effect  of  the  interaction  of  concentric, 
oppositely  swirled  flows,  which  satisfy  the  require- 
ments of  passage,  and  the  regulation  of  discharge 
and  necessary  dissipations  of  excess  kinetic  energy 
flow  at  low  level,  fluctuation  loads  on  conduit 
walls.  Dissipation  of  the  bulk  of  the  excess  energy 
is  accomplished  on  a  short  section  with  a  length  of 
1.5-2  diameters  of  the  exit  conduit.  This  leads  to 
convenient  layouts  under  mountain  conditions,  and 
in  the  case  of  small  spillway  lengths,  in  the  lower 
parts  of  gravity  and  arch  dams.  The  layout  of  the 
investigated  spillway  system  can  be  different  de- 


pending on  the  local  conditions,  restrictions  are  not 
imposed  on  it  with  respect  to  the  design  and  route 
of  the  entrance  and  exit  conduits  and  location  of 
the  intakes,  gate  chambers,  hydromechanical 
equipment,  and  transition  of  the  swirled  flows.  The 
exit  conduit  can  be  made  both  in  pressure  and  free 
flow  variants.  This  permits  wide  variation  during 
designing.  (Lantz-PTT) 
W88-01906 


STABILIZED  AERATION  ON  CHUTES, 

O.  M.  Aivazyan. 

Hydrotechnical  Construction  HYCOAR,  Vol.  20, 
No.  12,  p  713-722,  June  1987.  5  fig,  3  tab,  17  ref. 
Translated  from  Gidrotekhnische  Stroitel'stro,  No. 
12,  December  1986. 

Descriptors:  'Aeration,  'Hydraulic  properties, 
'Chutes,  'Mathematical  studies,  Mathematical 
equations,  Entrainment,  Rapid  flow. 

The  motion  of  rapid  (Fr  >  1)  flows  on  chutes  at 
certain  values  of  their  parameters  is  accompanied 
by  aeration,  i.e.,  by  entrainment  of  atmospheric  air 
into  the  liquid  medium,  which  leads  to  the  satura- 
tion of  the  flow  with  air  bubbles  whose  distribution 
and  concentration  depend  on  the  particular  condi- 
tions. Having  occurred  on  an  upstream  stretch  of  a 
prismatic  channel,  aeration  increases  in  the  direc- 
tion of  motion  if  the  motion  is  accelerated  or 
decreases  if  motion  is  decelerated,  stabilizing  on 
reaching  a  uniform  motion.  This  final  stage  of 
development  of  aeration  is  examined.  According  to 
the  principle  existing  in  hydraulics,  transition  of  a 
gradually  varied  flow  into  a  uniform  flow  occurs 
on  an  infinite  length,  but  on  chutes  uniform  flow 
and  stabilization  of  aeration  occurs  at  comparative- 
ly small  distances  from  the  inlet.  Mathematical 
methods  are  used  to  quantify  this  stabilization. 
(Lantz-PTT) 
W88-01907 


TURBULENCE  INTENSITY  IN  TRANSITION 
SECTIONS  OF  POOLS  IN  TRAPEZOIDAL 
CANALS, 

I.  S.  Rumyantsev,  A.  B.  Maslov,  and  D.  A. 
Yusupov. 

Hydrotechnical  Construction  HYCOAR,  Vol.  20, 
No.  12,  p  723-725,  June  1987.  2  fig,  8  ref.  Translat- 
ed from  Gidrotekhnische  Stroitel'stro,  No.  12,  De- 
cember 1986. 

Descriptors:  'Canals,  'Pools,  'Hydraulic  flow, 
'Turbulence,  'Hydraulic  structures,  Flow  profiles, 
Baffles,  Flow  velocity,  Hydrodynamics,  Dissipa- 
tors. 

Transition  for  rapid  and  tranquil  flows  at  places  of 
a  change  in  the  longitudinal  slopes  of  trapezoidal 
canals  is  characterized  by  a  considerable  level  of 
turbulence,  large  velocity  and  pressure  gradients, 
and  the  presence  of  horizontal  and  vertical  whirl- 
pools. Such  phenomena  require  special  studies  due 
to  the  increased  hydrodynamic  effect  of  swinging 
of  the  flow  on  revetment  elements  of  canals.  Inves- 
tigations of  the  turbulent  structure  of  the  flow 
were  carried  at  the  Hydraulic  Laboratory  of  the 
Moscow  Reclamation  Institute  on  a  model  of  a 
canal  with  a  variable  longitudinal  bottom  slope. 
The  character  of  the  change  in  the  values  of  the 
standard  deviations  of  the  fluctuations  of  the  longi- 
tudinal and  transverse  components  of  the  longitu- 
dinal velocity  along  the  length  of  a  smooth  canal  is 
practically  the  same.  Regardless  of  the  Froude 
numbers  and  relative  width  of  the  canal,  the  ten- 
dancy  of  the  change  in  the  investigated  quantities 
remains  constant.  The  installation  of  dissipating 
structures  on  the  transition  sections  of  the  pools 
promotes  a  decrease  of  the  relative  values  of  the 
standard  deviations  of  the  bottom  velocity  fluctua- 
tion and  a  shortening  of  the  line  of  decrease  of  the 
investigated  quantities.  The  placement  of  a  slotted 
baffle  wall  on  the  canal  bottom  leads  to  a  three- 
fold decrease  of  the  standard  deviation  of  fluctua- 
tions of  the  longitudinal  component  of  the  bottom 
velocity.  The  most  effective  design  is  the  layout  of 
the  slotted  baffle  wall  and  block  dissipators  on  a 
horizontal  apron  in  combination  with  artificial 
roughness  ribs  on  the  chute.  (Lantz-PTT) 
W88-01908 
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PREDICTION  OF  WIND  WAVE  CHARACTER- 
ISTICS IN  LARGE  CANALS, 

K.  I.  Zairov,  P.  P.  Listrovoi,  and  R.  R.  Masumov. 
Hydrotechnical  Construction  HYCOAR,  Vol.  20, 
No.  12,  p  729-732,  June  1987.  4  fig,  7  ref.  Translat- 
ed from  Gidrotekhnische  Stroitel'stro,  No.  12,  De- 
cember 1986. 

Descriptors:  'Bank  erosion,  *Wind  currents, 
•Waves,  *Canals,  'Mathematical  studies,  Channel 
flow,  Hydraulic  properties,  Mathematical  equa- 
tions. 

The  operation  of  a  number  of  large  canals  indicates 
that  one  of  the  leading  factors  in  the  deformation 
of  their  channel,  is  wind  abrasion  of  a  channel's 
slopes.  For  a  quantitative  evaluation  of  wind  abra- 
sion, and  its  prediction  when  designing  unprotect- 
ed canals,  it  is  necessary  to  establish  the  main 
regularities  of  the  formation  of  waves  under  condi- 
tions of  narrow  water  areas,  and  in  the  presence  of 
a  current.  To  develop  a  method  of  calculating 
wind  waves  under  such  conditions,  on-site  investi- 
gations were  conducted  on  the  Karshi  (KC),  Ky- 
zylkum  (KKC),  and  Amu-Bukhara  (ABC)  main 
canals.  The  range  of  variation  of  the  water  width 
was  40-96  m,  depth  in  the  axial  zone  4.5-6.0  m,  and 
average  current  velocity  0.5-0.9  m/sec.  The 
method  for  calculating  wind  waves  consisted  of  a 
two  stage  approach:  (1)  values  of  the  wave  charac- 
teristics were  determined  at  the  calculated  point 
under  the  assumption  of  no  current  (n  =  0)  on  the 
basis  of  known  relations  obtained  for  conditions  of 
seas,  lakes,  and  reservoirs  with  consideration  of  the 
specific  features  of  the  water  area  of  canals;  and  (2) 
the  values  of  the  wave  characteristics  found  were 
recalculated  for  conditions  of  the  forward  motion 
of  water  in  the  canal  channel,  using  the  relation 
obtained  on  the  basis  of  investigating  wind  waves 
in  operating  canals,  and  in  aerohydraulic  flumes. 
(Lantz-PTT) 
W88-01910 


INFILTRATION     RATES     FOR     SEPARATE 
SEWAGE  COLLECTION  SYSTEMS, 

Gutteridge,  Haskins  and  Davey,  Melbourne  (Aus- 
tralia). 

For   primary   bibliographic   entry   see   Field   5D. 
W88-01953 


ANALYSIS  OF  PUMPING  TESTS  IN  WELLS 

WITH    CAPACITY    EFFECT    TAKING    INTO 

CONSIDERATION    THE    ENTRANCE    WELL 

LOSS  (PRISE  EN  COMPTE  DE  LA  PERTE  DE 

CHARGE   A   L'ENTREE   LORS   DE   L'ETUDE 

DES   NAPPES   D'EAU   SOUTERRAINES   PAR 

POMPAGE  DANS  DES  PUTTS  A  EFFET  DE 

CAPACTTE), 

Montpellier-2  Univ.  (France).  Lab.  d'Hydrogeolo- 

gie. 

For  primary  bibliographic  entry  see  Field  2F. 

W88-02099 


SAFE  NAVIGATION  SPEEDS  AND  CLEAR- 
ANCE AT  LOWER  SILL,  TEMPORARY  LOCK 
52,  OHIO  RTVER, 

Army  Engineer  Waterways  Experiment  Station, 

Vickiburg,  MS.  Hydraulics  Lab. 

S.  T.  Maynord. 

Available  from  the  National  Technical  Information 

Service,    Springfield,    Virginia.    22161.    Technical 

Report  HL-87-3,  April  1987.  Final  Report.  76  p,  32 

fig,  2  tab,  28  plates. 

Descriptors:  'Hydrodynamics,  'Hydraulic  proper- 
ties, 'Navigation,  'Locks,  'Ohio  River,  Water 
level,  Towing,  Squat,  Propellers,  Gates,  Inland 
navigation. 

This  investigation  has  identified  four  possible 
mechanisms  for  producing  tow  squat,  the  vertical 
drop  of  the  tow  due  to  motion,  measured  from  the 
still  water  level,  in  the  temporary  lock  at  Locks 
and  Dam  52.  Based  on  tests  with  tows  either  self- 
propelled  or  pulled  with  towing  apparatus,  this 
investigation  shows  that  squat  for  entering  tows  is 
determined  by  different  parameters  from  those  for 
exiting  tows.  The  maximum  squat  for  almost  every 
self-propelled  test  (entering  or  exiting)  was  located 
at  the  stern  of  the  towboat.  For  loaded  tows  enter- 


ing the  lock,  the  primary  mechanism  producing 
squat  was  propeller  squat. Because  tests  involving 
entering  tows  using  the  towing  apparatus  produced 
very  little  squat,  it  was  concluded  that  tow  speed  is 
not  a  significant  cause  of  squat  for  entering  tows. 
For  loaded  tows  exiting  the  lock,  propeller  squat  is 
still  an  important  mechanism  for  producing  squat. 
This  importance  was  illustrated  by  the  acceleration 
tests,  during  which  all  the  tows  approached  the  sill 
at  the  same  speed.  Squat  increased  for  increased 
propeller  speed.  The  towing  tests  show  tow  speed 
to  be  another  significant  factor  in  defining  squat 
for  exiting  loaded  tows.  It  was  not  determined 
whether  this  squat  was  displacement  or  piston 
squat.  Unloaded  exiting  tows  also  have  the  poten- 
tial for  enough  squat  to  strike  the  lower  sill  when 
operating  at  high  propeller  and  tow  speed.  It  is 
likely  that  displacement,  propeller,  and  moment 
squat  all  contribute  to  the  total  squat  for  unloaded 
exiting  tows.  The  downstream  gates  for  the  emty- 
ing  flume  should  remain  open  during  tow  entry/ 
exit.  Entry/exit  speeds  were  higher  with  the  valves 
open.  For  equal  tow  speeds,  squat  is  considerably 
less  with  the  valves  open.  (Author's  abstract) 
W88-02281 


SHIP  NAVIGATION  SIMULATOR  STUDY  SA- 
VANNAH HARBOR  WIDENING  PROJECT  SA- 
VANNAH, GEORGIA, 

Army  Engineer  Waterways  Experiment  Station, 
Vicksburg,  MS.  Hydraulics  Lab. 
J.  C.  Hewlett,  L.  L.  Daggett,  and  S.  B.  Heltzel. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  Virginia.  22161.  Technical 
Report  HL-87-5,  May  1987.  Final  Report.  84  p,  21 
fig,  7  ref,  4  append. 

Descriptors:  'Simulation  analysis,  'Model  studies, 
'Navigation,  'Savannah  Harbor,  'Georgia,  Chan- 
nel flow,  Mathematical  models,  Ships,  Statistical 
analysis,  Hydraulic  models. 

The  US  Army  Engineer  Waterways  Experiment 
Station  (WES)  ship  simulator  was  used  to  evaluate 
the  proposed  channel  widening  of  the  Savannah 
Harbor  from  Fig  Island  Turning  Basin  to  Kings 
Island  Turning  Basin.  The  widening  would  extend 
the  north  side  of  the  channel  100  ft.  The  present 
channel  width  of  400  ft  causes  difficulties  in  the 
maneuvering  of  the  950  ft  New  York  Class  con- 
tainerships  that  began  calling  in  Savannah  approxi- 
mately 2  years  ago.  For  this  reason,  the  simulation 
study  was  conducted  using  a  numerical  model  of 
this  containership.  To  generate  channel  currents 
for  input  into  the  simulation,  a  hydrodynamic  finite 
element  model  of  the  Savannah  Harbor  was  devel- 
oped as  part  of  the  study.  Boundary  conditions  for 
this  model  were  obtained  from  a  larger  numerical 
model  of  the  entire  Savannah  estuary  system  de- 
veloped by  the  WES  Hydraulics  Laboratory  Math 
Modeling  Group.  Prior  to  testing,  professional 
pilots  from  Savannah  conducted  a  series  of  runs  for 
the  purpose  of  validating  the  simulation.  The  simu- 
lations consisted  of  existing  and  planned  condi- 
tions. Inbound  and  outbound  runs  were  performed 
in  opposing  currents  from  an  extreme  tidal  range 
of  10.5  ft.  A  total  of  42  runs  were  made,  10 
outbound  runs  in  the  existing  channel,  10  outbound 
runs  in  the  planned  channel,  1 1  inbound  runs  in  the 
existing  channel,  and  11  inbound  runs  in  the 
planned  channel.  Professional  pilots  from  the  Sa- 
vannah Pilots  Association  conned  the  ship  during 
the  tests.  Study  results  were  based  on  a  basic 
statistical  analysis  in  which  the  means  and  standard 
deviations  of  the  following  maneuvering  param- 
eters in  the  existing  and  planned  channels  were 
compared:  rudder  angle,  rate  of  turn,  heading, 
revolutions  per  minute,  speed,  and  clearances  to 
the  channel  edge.  Results  of  this  analysis  showed  a 
small  but  consistent  improvement  in  navigation  in 
the  planned  channel.  (Author's  abstract) 
W88-02282 


REFLECTION  OF  A  SHALLOW- WATER  SOLI- 
TON.  PART  2.  NUMERICAL  EVALUATION, 

Osaka  Univ.  (Japan).  Faculty  of  Engineering. 
N.  Sugimoto,  Y.  Kusaka,  and  T.  Kakutani. 
Journal  of  Fluid  Mechanics  JFLSA7,  Vol.  178,  p 
99-117,  May  1987.  9  fig,  16  ref,  2  append. 


Descriptors:  'Hydrodynamics,  'Waves,  'Solitons, 
'Mathematical  studies,  'Beaches,  'Shores,  'Shal- 
low water,  Equations,  Velocity,  Edge  layers. 

Reflection  of  a  shallow-water  soliton  at  a  plane 
beach  was  investigated  numerically  based  on  the 
edge-layer  theory.  The  offshore  behavior  in  the 
shallow-water  region  was  first  obtained  by  solving 
the  Boussinesq  equation  under  the  'reduced' 
boundary  condition.  The  spatial  and  temporal  vari- 
ations of  the  surface  elevation  are  displayed  for 
two  typical  values  of  the  inclination  angle  of  the 
beach.  Using  these  solutions,  the  nearshore  behav- 
ior was  then  evaluated  to  obtain  the  surface  eleva- 
tion and  the  velocity  distribution  in  the  edge  layer. 
Both  offshore  and  nearshore  behaviors  illustrate 
the  reflection  problem  of  a  shallow- water  soliton. 
To  check  the  applicability  of  the  edge-layer 
theory,  a  'computational  experiment'  was  based  on 
the  boundary-element  method,  in  which  the  La- 
place equation  was  solved  numerically  under  the 
full  nonlinear  boundary  conditions  at  the  free  sur- 
face without  introducing  the  edge-layer  concept. 
Both  results  show  a  fairly  good  agreement  for  the 
overall  reflection  behavior  of  a  shallow-water  soli- 
ton except  for  the  surging  movement  at  the  shore- 
line. (Author's  abstract) 
W88-02327 


IMPACTS     AGAINST     THE     WALL     OF     A 
SCALED-UP  FLUIDIZED  BED, 

Organisatie  voor  Toegepast  Natuurwetenschappe- 

lijk  Onderzoek,  Delft  (Netherlands). 

For  primary  bibliographic  entry  see  Field  3A. 

W88-02434 
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MINE  WATER  -  A  RESOURCE  FOR  TRANS- 
PORTATION OF  ORES  FROM  UNDER- 
GROUND MINES, 

Luleaa  Univ.  (Sweden).  Div.  of  Water  Resources 

Engineering. 

For  primary  bibliographic  entry  see  Field  3C. 

W88-01589 


MAXIMUM  DEPTH  OF  RESERVOIR  DRAW- 
DOWN, 

P.  P.  Denisov. 

Hydrotechnical  Construction  HYCOAR,  Vol.  20, 
No.  12,  p  673-677,  June  1987.  5  fig,  1  tab,  8  ref. 
Translated  from  Gidrotekhnische  Stroitel'stro,  No. 
12,  December  1986. 

Descriptors:  'Drawdown,  'Reservoir  operation, 
'Water  depth,  'Powerplants,  'Hydroelectric 
plants,  Economic  aspects,  Mathematical  studies, 
Hydroelectric  power,  Electric  power  production. 

One  of  the  parameters  of  a  reservoir  requiring 
technical  and  economic  substantiation  is  its  depth 
of  drawdown  in  the  design  of  low-flow  period.  It 
is  determined  by  the  useful  delivery  of  water  to 
consumers  of  the  water-management  complex,  firm 
power  of  the  hydroelectric  station,  depth  of  the 
water  intakes  of  the  hydroelectric  station,  etc.  In 
the  case  of  multipurpose  use  of  the  reservoir,  each 
of  the  participants  of  the  water-management  com- 
plex, in  the  design  dry  year,  imposes  its  own  re- 
quirements on  reservoir  drawdown.  For  technical 
and  economic  calculations  it  is  necessary  to  plot 
graphs  of  the  power  production  of  a  hydrostation 
as  a  function  of  drawdown  of  the  reservoir  both 
during  the  design  low-flow  period  and  the  average 
long-term  (normal)  value.  The  dependence  of 
power  production  of  a  hydrostation  on  the  depth 
of  drawdown  of  a  reservoir  during  the  design  low- 
flow  period  is  investigated  here.  The  composition 
of  the  structures  of  the  hydro  development,  eleva- 
tion of  the  normal  pool  level  (NPL),  reservoir 
capacity  curve,  curve  of  the  lower  pool  levels, 
turbine  and  electromechanical  equipment  of  the 
hydrostation,  and  graph  of  inflow  to  the  reservoir 
are  assumed  given  when  conducting  these  investi- 
gations. Calculation  of  the  firm  power  of  a  func- 
tion of  the  drawdown  depth  of  the  reservoir, 
giving  material  for  a  technical  and  economic  deter- 
mination of  the  maximum  drawdown  depth,  should 
be  carried  out  for  a  prescribed  power  regime  in  the 
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design  dry  year.  Calculations  for  a  prescribed  dis- 
charge regime  distort  the  general  notion  about  the 
character  of  this  functional  relationship.  To  avoid 
errors  in  determining  the  firm  capacity  and  power 
production  corresponding  to  it  as  a  function  of 
drawdown  depth,  it  is  necessary  to  take  into  ac- 
count that  in  the  case  of  streamflow  regulation  for 
purposes  of  the  power  industry,  a  reservoir  draw- 
down regime  with  a  constant  discharge  is  contra- 
indicated.  (Lantz-PTT) 
W88-01900 


LOADS  ON  HYDRAULIC  AND  WIND  TUR- 
BINES IN  A  FREE  FLOW  AND  THEIR  POWER 
CHARACTERISTICS, 

V.  M.  Lyatkher,  and  Y.  B.  Shpolyanskii. 
Hydrotechnical  Construction  HYCOAR,  Vol.  20, 
No.  12,  p  687-697,  June  1987.  9  fig,  2  tab,  18  ref. 
Translated  from  Gidrotekhnische  Stroitel'stro,  No. 
12,  December  1986. 

Descriptors:  *Wind  turbines,  'Hydraulic  turbines, 
*Flow  profiles,  Hydraulic  load,  Mathematical 
studies,  Turbines,  Model  studies,  Mathematical 
models,  Blades. 

Traditional  approaches  to  analyzing  hydro-  or  aer- 
odynamic loads,  and  the  power  efficiency  of  high- 
speed wind  turbines  with  a  horizontal  axis  were 
analyzed.  It  is  shown  that  the  classical  estimates  of 
the  maximum  power  of  the  turbines  are  based  on 
contradictory  hypotheses  about  the  constancy  of 
the  pressure  over  the  surface  of  the  stream  tube 
encompassing  the  turbine,  and  the  uniform  distri- 
bution of  speeds  in  the  plane  of  the  unit.  If  only  the 
assumption  about  uniform  distribution  of  speeds 
(first  model  of  the  authors)  is  kept,  then  it  is 
possible  to  calculate  the  hydro-  or  aerodynamic 
loads  and  power  coefficients  agreeing  with  the 
experimental  data.  However,  this  hypothesis  does 
not  permit  the  investigation  of  nontraditional  lay- 
outs of  horizontal-axis  turbines.  To  eliminate  these 
limitations,  a  complicated  second  model  was  devel- 
oped and  realized  on  a  digital  computer.  By  means 
of  the  new  models  the  distributions  of  speeds  and 
pressures  and  the  power  characteristics  of  turbines 
with  a  central  fairing,  and  without  it,  were  com- 
pared. It  was  established  that  the  introduction  of  a 
fairing  with  a  diameter  up  to  0.8R  does  not  cause  a 
worsening  of  the  power  characteristics  of  the  tur- 
bine. When  testing  hydraulic  or  wind  turbines  in 
wind  tunnels  or  flumes  an  overestimation  of  the 
loads  and  power  coefficient  of  the  turbines  com- 
pared with  conditions  of  a  free  uniform  flow  is 
possible.  In  particular,  in  the  case  of  a  16%  block- 
age of  the  wind  tunnel  by  the  turbine,  the  maxi- 
mum power  coefficient  can  be  overestimated  by 
more  than  20%.  The  power  characteristics  of  the 
turbines  change  little  with  increases  in  the  length 
of  the  root  part  of  the  blade,  or  the  introduction  of 
a  central  fairing  (with  a  radius  up  to  0.4R).  This 
makes  it  possible  to  examine  layouts  of  wind  tur- 
bines with  a  central  machine  room  and  relatively 
short  blades,  which  will  make  it  possible  to  in- 
crease (in  the  future)  the  unit  capacity  of  horizon- 
tal-axis wind  turbines  to  20  MW.  (Lantz-PTT) 
W88-01903 


TIDAL  POWER  GENERATION  IN  THE 
FUNDY  REGION, 

Bowling  Green  State  Univ.,  OH. 

L.  G.  Peacefull. 

The  Canadian  Geographer  CNGGAR,   Vol.   30, 

No.  3,  p  254-260,  Fall  1986.  2  fig,  11  ref. 

Descriptors:  'Electrical  equipment,  'Tidal  power- 
plants,  'Ecological  effects,  'Social  aspects,  Envi- 
ronmental effects,  Bay  of  Fundy,  Powerplants, 
Nova  Scotia,  Tidal  range,  Tidal  energy,  Economic 
aspects. 

A  small,  experimental  tidal  powerplant  with  a 
single  turbine  that  generates  19  MW  at  peak 
demand  was  constructed  at  Annapolis  Royal, 
Nova  Scotia.  It  is  the  test  bed  for  the  straight-flow 
turbine  that  Tidal  Power  Corporation  hopes  to  use 
in  larger  plants  proposed  for  other  parts  of  the 
Bay.  When  these  plants  are  built  they  will  alter  the 
social  and  ecological  environment  of  the  area  dras- 
tically. The  development  of  tidal  power  was  re- 
viewed, and  the  environmental  consequences  with 


regard  to  future  changes  in  the  geography  of  the 
area  were  examined.  The  environmental  impact  of 
future  barrage  construction  will  be  concomitant  to 
change  in  the  tidal  range.  This  change  may  affect 
tidal  occurrences,  shore  erosion,  daily  weather 
conditions,  the  temperature  of  the  sea  and  air,  the 
feeding  habits  of  the  fish,  and  the  yield  of  the  local 
farmers,  both  close  to  the  barrage  and  over  a  large 
distance  from  it.  All  these  environmental  changes 
relate  to  changes  in  the  tidal  resonance  of  the  Bay 
of  Fundy,  which  may  become  tuned  in  with  the 
Gulf  of  Maine  thus  also  affecting  the  coast  of 
Maine  and  New  England.  Social  impacts  of  future 
barrage  construction,  including  those  associated 
with  development  of  support  facilities  such  as  rail- 
roads, concrete  suppliers,  road  improvement  and 
maintenance  on  the  north  shore  and  their  service 
industries,  were  explored.  An  influx  of  the  predict- 
ed additional  3000  employees  needed  to  make  this 
possible  into  the  local  area  will  strain  the  economy 
and  the  infrastructure  of  the  area;  a  possible  boom 
followed  by  a  bust  when  the  plant  is  completed 
and  the  construction  workers  leave  is  contemplat- 
ed. (Wood-PTT) 
W88-01925 


IMPROVEMENT  OF  HYDROPOWER  RE- 
LEASE DISSOLVED  OXYGEN  WITH  TUR- 
BINE VENTING, 

Army  Engineer  Waterways  Experiment  Station, 

Vicksburg,  MS.  Hydraulics  Lab. 

For   primary   bibliographic   entry   see   Field   5G. 

W88-02280 


STORM-SEWER  FLOW  MEASUREMENT  AND 
RECORDING  SYSTEM, 

Geological  Survey,  Reston,  VA.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  7B. 

W88-02351 


8D.  Soil  Mechanics 


INTRODUCTION  TO  SAND  CLOSURES  AND 
RELATED  COMPUTATION  METHODS, 

Svasek  (B.V.)  Rotterdam  (Netherlands). 
For  primary  bibliographic  entry  see  Field  2L. 
W88-01553 


PROBLEMS  OF  MUD  SOLID  INTRUSIONS 
INTO  MINING  PITS, 

Institute     of    Geology     and     Exploration,     Xian 
(China). 
L.  Jinkai. 

IN:  Mine  Water,  Proceedings  of  the  Second  Inter- 
national Congress.  Volume  2,  September  1985.  p 
967-978,  2  tab. 

Descriptors:  'Mud  intrusion,  'Mining,  'Ground- 
water movement,  'Geohydrology,  Karst  hydrolo- 
gy, Geological  studies,  Lithology. 

Mud  often  intrudes  into  mining  pits.  This  affects 
safety,  causes  great  damage  to  mining  operations, 
and  deteriorates  working  conditions.  A  classifica- 
tion of  mud  intrusion  is  given  with  some  case 
histories  of  intrusions  of  karst-cave  mud  and  loose 
materials  and  rock  bursts  in  coal  mines  in  China. 
The  mechanism  of  mud  intrusions  is  theoretically 
studied  from  geohydrology  and  engineering  geolo- 
gy. The  mechanism  is  closely  related  to  the  geo- 
logical structure,  mode  of  groundwater  flow,  li- 
thology, physical  properties  of  rock,  action  of 
water  and  rock,  mining  depth  and  the  crustal 
stress.  Effective  methods  for  the  forecast  and  pre- 
vention of  mud  intrusions  are  put  forward.  (See 
also  W88-01554)  (Author's  abstract) 
W88-01584 


TESTS  OF  SOIL-FLY   ASH   MIXTURES   FOR 
SOIL  STABILIZATION  AND  CANAL  LINING, 

Bureau  of  Reclamation,  Denver,  CO.  Engineering 

and  Research  Center. 

For   primary   bibliographic   entry   see   Field   8G. 

W88-016O4 


LONG-TERM  CHANGES  IN  THE  PROPER- 
TIES OF  SOIL  LININGS  FOR  CANAL  SEEP- 
AGE CONTROL, 

Bureau  of  Reclamation,  Denver,  CO.  Engineering 
and  Research  Center. 
C.  W.  Jones. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA.  22161  as  PB87-213955, 
A04  in  paper  copy,  A01  in  microfiche.  Report  No. 
REC-ERC-87-1,  July  1987.  66  p,  16  fig,  4  tab,  12 
ref,  2  append. 

Descriptors:  'Soil  properties,  'Canal  linings, 
'Seepage,  Soil  physical  properties,  Permeability, 
Gravel,  Frost. 

Field  and  laboratory  test  data  on  typical  soils  in 
selected  Bureau  compacted  soil  (earth)  canal  lin- 
ings show  long-term  physical  changes  in  the  lin- 
ings. These  data  are  indicative  of  lining  perform- 
ance. The  physical  properties  (particularly  unit 
weight)  of  the  lining  soil  that  affect  permeability 
and  canal  seepage  were  tested  at  various  intervals 
after  lining  construction.  Unit  weight  was  found  to 
vary  significantly  from  one  test  site  to  another 
from  year  to  year.  Although  there  was  a  general 
tendency  for  unit  weight  to  decrease  from  the  top 
of  the  lining  to  the  bottom,  in  some  cases  it  in- 
creased. Based  on  results  of  laboratory  freezing 
test,  changes  in  unit  weight  for  linings  in  cold 
climates  were  largely  attributed  to  frost  action. 
Generally,  there  appeared  to  be  less  (average) 
change  in  unit  weight  in  fine-grained  soils  of  low 
plasticity  without  gravel  than  in  soils  containing  a 
significant  gravel  fraction.  In  one  heavy  clay 
lining,  loss  of  unit  weight  was  attributed  to  wetting 
and  expansion  of  the  soil.  Based  on  field  tests  of 
permeability  and  seepage  and  on  observations  of 
seepage  adjacent  to  the  canals,  it  was  concluded 
that  the  soil  changes  found  did  not  significantly 
affect  the  expected  performance  of  the  canals  in 
controlling  seepage.  (Author's  abstract) 
W88-01664 


DYNAMIC  TESTING  OF  HOMOGENEOUS 
EMBANKMENT  MODELS, 

Bureau  of  Reclamation,  Denver,  CO.  Engineering 
and  Research  Center. 
R.  W.  Luehring. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA.  22161  as  PB87-227716, 
A09  in  paper  copy,  A01  in  microfiche.  Report  No. 
REC-ERC-87-4,  May  1987.  191  p,  19  fig,  4  tab,  44 
ref,  6  ref. 

Descriptors:  'Embankments,  'Model  studies,  'Dy- 
namics, Homogeneity,  Mathematical  models,  Slid- 
ing blocks. 

Physical  model  tests  were  performed  on  homoge- 
neous cohesionless  embankments  subjected  to 
idealized  ground  motion.  During  the  testing,  the 
response  of  model  embankments  to  a  sinusoidal 
input  motion  was  monitored,  and  acceleration  and 
displacement  data  were  collected.  An  analytical 
model,  based  on  Newmark's  sliding  blocks  subject- 
ed to  input  dynamic  motion.  Analytical  results 
were  compared  with  physical  model  test  results  to 
assess  the  validity  of  the  mathematical  model.  It 
was  concluded  that  the  mathematical  model  did 
not  accurately  predict  the  deformation  of  homoge- 
neous cohesionless  embankment  models  because  of 
difficulty  in  determining  the  effective  shear 
strength  of  the  material  at  low  normal  stresses. 
(Author's  abstract) 
W88-01669 


CALCULATIONS  OF  THE  CRITICAL  SHEAR 
STRESS  FOR  MOTION  OF  UNIFORM  AND 
HETEROGENEOUS  SEDIMENTS, 

Washington  Univ.,  Seattle.  Geophysics  Program. 
For  primary  bibliographic  entry  see  Field  2J. 
W88-01680 


METHOD     FOR      STRENGTHENING      SOFT 
SOIL, 

Chiyoda  Chemical  Engineering  and  Construction 

Co.  (Japan). 

For   primary   bibliographic   entry   see   Field   2G. 
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W88-01779 

ESTIMATION  OF  THE  RELIABILITY  OF  A 
HIGH  EARTH-ROCK  DAM, 

L.  N.  Rasskazov,  and  V.  G.  Zhelankin. 
Hydrotechnical  Construction  HYCOAR,  Vol.  20, 
No.  12,  p  681-687,  June  1987.  5  fig,  8  ref.  Translat- 
ed from  Gidrotekhnische  Stroitel'stro,  No.  12,  De- 
cember 1986. 

Descriptors:  *Stress,  'Reliability,  *Mathematical 
studies,  'Earth  dams,  *Dam  stability,  Mathemati- 
cal analysis,  Dams,  Soil  characteristics,  Safety, 
Dam  construction,  Dam  failure. 

The  magnitudes  of  the  statistical  variability  of 
physical  and  mechanical  characteristics  of  soils  and 
loads  have  a  decisive  effect  on  the  probability  of 
the  scatter  of  stresses,  strain  and  safety  factors,  as 
well  as  on  the  level  of  reliability  of  a  dam.  A 
method  of  estimating  reliability  is  given  which 
makes  it  possible  to  determine  the  probability  that 
a  dam  will  not  reach  the  limit  state  of  the  first 
group  (B)  and  expected  value  of  the  safety  factor 
(K  sub  s).  The  use  of  these  criteria  in  calculating 
structures  opens  the  possibility  for  a  determination 
of  the  level  of  reliability  of  earth  dams  in  coordina- 
tion with  the  calculated  coefficients  of  the  method 
of  limit  states.  The  level  of  reliability  of  an  earth- 
rock  dam  with  a  height  of  350  m  with  respect  to 
the  most  dangerous  surface  of  sliding  (with  the  soil 
characteristics  used  in  the  calculation  on  the  basis 
of  analogues)  is  0.999941,  which  is  higher  than  the 
level  of  reliability  corresponding  to  a  first-class 
structure.  This  provides  for  the  safe  operation  of  a 
real  dam,  with  a  sufficiently  economical  profile,  in 
the  case  of  a  possible  increase  of  the  variability  of 
soil  characteristics  during  construction.  (Lantz- 
PTT) 
W88-01902 


STEADY-STATE  MOISTURE  TRANSPORT  IN 
AN  INHOMOGENEOUS  POROUS  MEDIUM, 

I.  I.  Lyashko,  V.  F.  Kanarskii,  G.  E.  Mistetskii, 
and  N.  I.  Chernyi. 

Hydrotechnical  Construction  HYCOAR,  Vol.  20, 
No.  12,  p  704-708,  June  1987.  2  fig,  10  ref.  Trans- 
lated from  Gidrotekhnische  Stroitel'stro,  No.  12, 
December  1986^ 

Descriptors:  'Porous  media,  'Water  transport, 
•Soil  water,  Mathematical  studies,  Mathematical 
equations,  Dams,  Karlov  Reservoir. 

In  connection  with  the  extensive  construction  of 
hydraulic  structures  in  which  the  mass  transport  of 
fluid  is  observed,  large  capital  expenditures  and  the 
performance  of  considerable  volumes  of  works  on 
drainage  and  cutoff  structures  are  required.  A  nu- 
merical method  was  developed  for  calculating 
steady-state  moisture  transport  in  an  inhomogen- 
eous  porous  medium.  This  can  be  used  by  the 
design  engineer  when  calculating  seepage  through 
dams  and  their  foundations.  Solutions  of  test  prob- 
lems, dams  on  a  multilayered  permeable  founda- 
tion, and  the  Karlov  Reservoir  dam  of  the  Dnepr- 
Donbass  canal,  are  given  as  examples  and  case 
studies  of  the  method.  (Lantz-PTT) 
W88-01905 


ANALYSIS  OF  STRATIGRAPHIC  CONTROL 
ON  RIVER  BANK  FAILURE, 

Nigeria  Univ.,  Nsukka.  Dept.  of  Geology. 
C.  O.  Okagbue,  and  T.  K.  S.  Abam. 
Engineering  Geology  EGGOAO,  Vol.  22,  No.  3,  p 
231-245,  April  1987.  7  fig,  4  tab,  13  ref. 

Descriptors:  'River  banks,  'Stratigraphy,  'Niger 
River,  'Bank  stabilization,  'Bank  erosion,  Alluvial 
deposits,  Erosion,  Model  studies. 

Most  of  the  rivers  of  the  Niger  Delta  flow  through 
alluvial  deposits  whose  general  stratigraphy  is  that 
of  cohesionless  sand  overlain  by  cohesive  silty 
clay.  Erosion  and  recession  of  the  river  banks  have 
constituted  a  threat  to  many  villages  along  the 
various  creeks  in  the  delta  area.  Analyses  of  the 
recessional  mechanisms  indicate  that  bank  failure  is 
initiated  by  a  fluvial  erosion  of  the  lower  cohesion- 
less  bank  layer  at  a  much  faster  rate  than  the  upper 


cohesive  bank  layer.  This  leads  to  development  of 
overhangs  of  the  upper  cohesive  materials.  The 
failure  mechanism  of  the  river  bank  is  complex, 
ranging  from  slip  failures  in  high  banks  to  shearing 
and  toppling  failures  in  low  banks.  The  use  of  the 
common  slip  circle  model  for  stability  evaluation 
appears  to  be  adequate  only  for  high  banks.  Results 
obtained  for  the  low  banks  suggest  that  the  use  of 
this  model  of  stability  analyses  for  low  banks  may 
yield  misleading  results.  (Author's  abstract) 
W88-01994 

8E.  Rock  Mechanics  and 
Geology 


CASE  STUDY:  HYDROGEOCHEMICAL  PRO- 
SPECTION  IN  A  LEAD-ZINC  MINE  (VEDRIN, 
BELGIUM), 

Liege  Univ.  (Belgium).  Lab.  de  Geologie  Appli- 

quee. 

For  primary  bibliographic  entry  see  Field  2F. 

W88-01591 


GROUND  FRACTURES  DUE  TO  LONGWALL 
MINING  SUBSIDENCE, 

Nottingham  Univ.  (England).  Dept.  of  Mining  En- 
gineering. 

B.  N.  Whittaker,  D.  J.  Reddish,  and  D.  J. 
Fitzpatrick. 

IN:  Mine  Water,  Proceedings  of  the  Second  Inter- 
national Congress.  Volume  2,  September  1985.  p 
1057-1072,  12  fig,  2  ref. 

Descriptors:  'Geologic  fracture,  'Geohydrology, 
'Model  studies,  'Groundwater  movement, 
Aquifers,  Mines,  Excavation. 

A  large  model  was  used  to  study  fracture  develop- 
ment in  the  ground  overlying  longwall  mining 
operations.  The  model  utilizes  gravity  loading  only 
as  the  means  of  developing  caving  and  fracturing 
of  the  ground  above  the  longwall  excavation.  The 
results  show  fracture  development  and  caving 
propagation  as  a  longwall  face  develops  from  its 
starting  point.  The  effect  of  rock  strength  in  the 
immediately  overlying  roof  is  discussed  in  relation 
to  subsidence  development.  Special  attention  is 
focussed  on  subsidence  development  to  aquifer  ho- 
rizons. The  thickness  of  cover  between  the  mine 
horizon  and  overlying  bodies  of  surface  water  e.g., 
rivers  and  the  sea,  is  considered  in  relation  to 
underground  excavations.  A  general  discussion  is 
included  on  guidelines  for  undermining  aquifers 
and  surface  water  bodies  with  special  reference  to 
longwall  operations.  (See  also  W88-01554)  (Au- 
thor's abstract) 
W88-01592 


8F.  Concrete 


IN  SITU  REPAIR  OF  DETERIORATED  CON- 
CRETE IN  HYDRAULIC  STRUCTURES:  FEA- 
SIBILITY STUDIES, 

Brookhaven  National  Lab.,  Upton,  NY.   Process 

Sciences  Div. 

For  primary  bibliographic  entry  see  Field  8A. 

W88-01656 


STRENGTH  DESIGN  OF  REINFORCED-CON- 
CRETE  HYDRAULIC  STRUCTURES.  REPORT 
6:  ANALYTICAL  STUDY  OF  THE  ULTIMATE 
BEHAVIOR  OF  MODEL  REINFORCED-CON- 
CRETE  CIRCULAR  CONDUITS, 
Colorado  Univ.,  Boulder.  Dept.  of  Civil,  Environ- 
mental, and  Architectural  Engineering. 
K.  H.  Gerstle. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA.  22161  ADA184-882,  A05 
in  paper  copy,  A01  in  microfiche.  Technical 
Report  SL-80-4,  July  1987.  Report  6  of  a  Series.  84 
p,  60  fig,  2  tab. 

Descriptors:  'Reinforced  concrete,  'Hydraulic 
structures,  'Design  standards,  'Concrete  construc- 
tion, 'Strength,  'Model  studies,  Materials  testing, 
Structural  engineering,  Finite  element  analysis, 
Mathematical  studies,  Cracks,  Stress. 


Model  reinforced  concrete  rings  simulating  culvert 
sections  under  radial  loads  were  studied  using  non- 
linear finite  element  analyses.  Analytical  results 
were  compared  with  test  results,  and  a  realistic 
strength  design  methodology  for  these  structures 
was  produced.  The  following  conclusions  and  rec- 
ommendations are  made:  (1)  The  test  specimens 
tend  to  redistribute  the  applied  loads  in  a  fashion 
most  favorable  to  them;  (2)  Nonlinear  finite-ele- 
ment analysis  seems  to  perform  well  in  most  cases 
when  compared  with  test  results.  In  general,  analy- 
sis underestimates  the  deflections  and  tends  to 
overestimate  the  strength  of  these  rings;  (3)  Analy- 
sis indicates  cross-section  strength  vastly  in  excess 
of  that  predicted  by  conventional  reinforced  con- 
crete theory.  A  detailed  study  of  the  local  finite 
element  results  at  critical  sections  is  suggested  to 
explore  this  further;  (4)  The  diagonal  tension  fail- 
ures apparent  in  some  test  specimens  were  not 
duplicated  by  analysis.  Although  some  radical 
cracking  was  predicted  by  the  analysis,  no  ring 
failures  due  to  radial  cracking  were  predicted  by 
the  finite  element  analysis;  (5)  Finite  element  analy- 
ses indicate  that  more  total  load  can  be  carried  by 
these  rings  under  EM  loading  conditions  than 
under  the  test  loading;  (6)  Load  confinement,  both 
within  and  normal  to  the  plane  of  loading,  tends  to 
increase  the  strength  of  these  rings  considerably; 
and  (7)  A  design  approach  based  on  plastic  analysis 
may  have  promise.  This  method  combines  the  ad- 
vantages of  rationality  and  simplicity,  but  mnc'  be 
tested  and  developed  further.  (Lantz-PTT) 
W88-01657 


METHOD  OF  PRODUCING  LARGE  BODIES 
OF  ICE, 

E.  Husebye. 

U.S.  Patent  No.  4,431,346;  February  14,  1984.  6  p, 
4  fig.  Official  Gazette  of  the  United  States  Patent 
Office  Vol  1039,  No  2,  p  672,  February  14,  1984. 

Descriptors:  'Patents,  'Ice,  'Water  cooling, 
•Piles,  'Freezing,  Offshore  platforms,  Ice  forma- 
tion, Icebergs,  Breakwaters,  Piers. 

Bodies  of  ice  of  30,000  to  50,000  sq  m  surface  area 
and  a  height  of  200  to  300  meters  are  used  as 
foundations  for  offshore  oil  drilling  or  production 
equipment,  as  breakwaters,  quays,  for  large  fill 
operations,  and  the  like.  Ice  water  can  be  main- 
tained in  the  frozen  state  continuously  for  20  years 
or  more  in  cold  as  well  as  in  more  temperature 
waters.  Creep  in  the  ice  due  to  the  great  pressures 
is  avoided  or  controlled.  Ice  freezing  machines 
produce  pieces  of  ice,  which  are  thereafter  frozen 
into  solid  ice  in  a  mold  floating  in  water.  (Crem- 
mins-AEPCO) 
W88-01781 


DETECTION    OF    VOIDS    BETWEEN    STEEL 
LrNINGS  AND  CONCRETE, 

For  primary  bibliographic  entry  see  Field  8A. 
W88-01909 


8G.  Materials 


CEMENT  GROUT  FLOW  BEHAVIOR  IN 
FRACTURED  ROCK. 

Bureau  of  Reclamation,  Denver,  CO.  Engineering 
and  Research  Center. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA.  22161  as  PB87-235420, 
A04  in  paper  copy,  A01  in  microfiche.  Report  No. 
REC-ERC-87-7,  June  1987.  51  p,  34  fig,  3  tab,  47 
ref.  Corps  of  Engineers  Contract  No.  DACW  45- 
85-D-0003. 

Descriptors:  'Cement  grout,  'Flow  profiles,  'Hy- 
draulic properties,  'Grouting,  'Geologic  fractures, 
'Materials  testing,  Water  pressure,  Grouting, 
Costs,  Monitoring. 

A  review  of  cement  grout  flow  in  fractured  rock  is 
presented.  State-of-the-art  techniques  for  grouting 
are  discussed  including  water  pressure  testing,  type 
of  equipment,  methods,  grout  mix  design,  and 
monitoring  techniques.  Analytic  models  for  flow 
of  grout  are  explored  including  viscous  and  visco- 
plastic    fluid    models.    A    field    test    program    is 
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planned  to  evaluate  the  suitability  of  the  grout 
flow  model  to  determine  if  these  models  are  useful 
monitoring  tools  during  production  grouting  oper- 
ations. Site  selection  criteria  for  the  field  test  pro- 
gram are  provided  along  with  instrumentation  and 
data  acquisition  methods,  and  a  cost  estimate  to 
accomplish  the  test  program.  (Author's  abstract) 
W88-01603 


TESTS  OF  SOIL-FLY  ASH  MIXTURES  FOR 
SOIL  STABILIZATION  AND  CANAL  LINING, 

Bureau  of  Reclamation,  Denver,  CO.  Engineering 
and  Research  Center. 
C.  W.  Jones. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA.  22161,  as  PB87-233037, 
A03  in  paper  copy,  A01  in  microfiche.  Report  No. 
REC-ERC-86-9,  December  1986.  37  p,  19  fig,  6 
tab,  10  ref,  2  append. 

Descriptors:  *Fly  ash,  *Canal  linings,  *Soil  stabili- 
zation, *Materials  testing,  Canals,  Hydraulic  struc- 
tures, Soil  porosity. 

Laboratory  tests  were  performed  on  various  mix- 
tures of  fly  ashes  with  sandy  soils  to  determine 
possible  usage  as  canal  lining  to  reduce  canal  seep- 
age and  to  increase  the  erosion  resistance  of  the 
soil.  For  sands  containing  a  relatively  small  amount 
of  fines,  fly  ash  reduced  soil  permeability  to  an 
acceptable  level.  The  addition  of  2%  of  either 
Portland  cement,  calcium  sulfate,  or  hydrated  lime 
to  soil-fly  ash  mixtures  significantly  increased  com- 
pressive strength  and  durability  in  freeze-thaw  and 
wet-dry  tests.  Sodium  citrate  and  borax  were 
added,  and  different  temperatures  were  used  to 
reduce  the  setting  time  of  mixtures  with  cementi- 
tious  fly  ashes.  For  one  noncementitious  fly  ash, 
lime  was  added  to  dune  sand  and  fly  ash  to  provide 
cementation.  For  specimens  formed  pneumatically 
using  laboratory  shotcrete  equipment,  unit  weights 
and  compressive  strengths  of  soil,  fly  ash,  and 
Portland  cement  mixtures  were  higher  than  those 
for  specimens  formed  by  impact  compaction.  The 
difference  was  particularly  significant  when  con- 
crete sand  was  substituted  for  dune  sand.  Small 
field  test  sections  of  canal  lining  placed  with  manu- 
ally-operated mixing  and  compaction  equipment 
were  made  with  soil  and  fly  ash  with  and  without 
the  addition  of  a  small  amount  of  portland  cement. 
The  laboratory  and  field  tests  indicated  that  with 
proper  (l)mixtures,  (2)  field  installation  equipment, 
and  (3)  construction  control,  ash,  particularly  with 
additives,  could  provide  a  suitable  canal  lining. 
(Author's  abstract) 
W88-01604 


8H.  Rapid  Excavation 


ANALOGY  AND  DIFFERENCES  BETWEEN 
COAL  SLURRY  TRANSPORT  SYSTEMS  AND 
HYDRAULIC  DREDGING, 

IHC  Holland  N.V.,  Papendrecht  (Netherlands). 
P.  R.  H.  Verbeck,  and  W.  Van  Noordt. 
IN:  Third  United  States  -  The  Netherlands  Meet- 
ing on  Dredging  and  Related  Technology,  10-14 
September  1984,  Charleston,  South  Carolina.  Final 
Report,  March  1987.  p  62-70,  3  fig. 

Descriptors:  *Coal  slurries,  'Transportation, 
•Dredging,  'Water  transport,  Hydraulic  transpor- 
tation, Solids,  Slurries. 

The  oil  crises  in  1973  and  1978  caused  many  coun- 
tries to  initiate  a  diversification  policy  for  power 
generating  fuels  to  reduce  their  dependence  on  oil. 
A  renewed  interest  in  the  utilization  of  coal  ap- 
peared, and  around  1980  the  prospects  for  the 
future  use  of  coal  were  very  optimistic.  Although 
this  optimism  has  since  been  considerably  reduced, 
coal  consumption  is  expected  to  rise  steadily.  As  a 
result,  transport  capacities  are  expanding.  One  pos- 
sible method  of  transporting  coal  is  by  pipeline. 
Application  of  slurry  systems  is  particularly  feasi- 
ble where  a  transport  infrastructure  is  not  yet 
available  because  it  seems  to  be  the  cheapest  trans- 
portation method.  Slurry  technology  can  be  ap- 
plied for  both  transportation  and  transshipment, 
and  combined  with  hydraulic  transport  can  have  a 
very  favorable  influence  on  total  investment  cost. 


Application  of  transshipment  buoys  for  offshore 
operations  is  an  additional  potential  in  case  the 
water  depth  at  the  port  is  not  adequate  for  large 
coal  carriers.  Slurry  handling  of  coal  has  many 
similarities,  but  also  substantial  differences,  when 
compared  with  the  hydraulic  handling  of  solids  in 
the  dredging  industry.  Long  distance  fine  coal 
slurry  and  short  distance  coarse  coal  slurry  trans- 
port are  discussed  as  well  as  the  similarities  and 
differences  when  compared  with  hydraulic  trans- 
portation of  solids  in  the  dredging  industry.  As  a 
coarse  coal  system,  a  slurry  unloading  terminal 
was  discussed  in  more  detail.  (See  also  W88-01522) 
(Lantz-PTT) 
W88-01528 


81.  Fisheries  Engineering 


INFLUENCE    OF    ENVIRONMENTAL    FAC- 
TORS ON  THE  CAPE  PELAGIC  FISHERY, 

Sea  Fisheries  Research  Inst.,  Cape  Town  (South 

Africa). 

For  primary  bibliographic  entry  see  Field  2L. 

W88-01649 


ACUTE  TOXICITY  OF  POTASSIUM  PERMAN- 
GANATE TO  CHANNEL  CATFISH  FINGERL- 
INGS, 

Delta  Branch  Experiment  Station,  Stoneville,  MS. 
For  primary  bibliographic  entry  see  Field  5C. 
W88-02038 


STUDIES  ON  THE  ECOLOGICAL  EFFECTS 
OF  VARYING  THE  SIZE  OF  FISH  PONDS 
LOADED  WITH  MANURES  AND  FEEDS, 

Asian-Pacific  Regional  Research  Center  for  Inte- 
grated Fish  Farming,  Wuxi  (China). 
F.  L.  Zhang,  Y.  Zhu,  and  X.  Y.  Zhou. 
Aquaculture  AQCLAL,  Vol.  60,  No.  2,  p  107-116, 
February  1987.  7  tab,  10  ref. 

Descriptors:  *Fish  ponds,  'Manure,  'Carp,  'Fish- 
eries, 'Waste  disposal,  'Aquaculture,  Food  habits, 
Diets,  Nutrients,  Biomass,  Growth,  Productivity. 

The  major  species  of  Chinese  carp:  grass  carp 
(Ctenopharyngodon  idella),  bighead  carp  (Aris- 
tichthys  nobilis),  silver  carp  (Hypophyhalmichthys 
molitrix),  common  carp  (Cyprinus  carpio),  crucian 
carp  (Carassius  auratus),  and  Wuchang  fish  (Mega- 
lobrama  terminalis)  were  cultured  using  the  tradi- 
tional Chinese  polyculture  system  in  different-sized 
ponds  loaded  with  pig  manures.  The  grass  carp 
were  given  aquatic  grass  as  supplementary  feeds. 
Two  experiments  were  conduced  in  1982  and  1983 
using  nine  fish  ponds  of  sizes  varying  from  1  mu 
(667  sq  m)  to  11  mu  (7333  sq  m),  each  for  a  culture 
period  of  200  days.  The  average  yield  attained 
6090  kg/ha.  The  conversion  rate  of  pig  manure 
and  aquatic  grass  to  fish  biomass  was  found  to 
average  17:1  and  85:1,  respectively.  Results  indi- 
cated higher  yield  obtained  in  pond  sizes  between 
3  and  5.7  mu  (1999  and  3800  sq  m)  using  standard 
pond  management.  Bigger  ponds  with  greater  sur- 
face area  were  more  difficult  to  manage  and  often 
resulted  in  lower  fish  yields.  The  study  also  indi- 
cated that  the  fish  yield  in  various  experimental 
ponds  was  affected  by  the  growth  and  survival 
rate  of  the  grass  carp,  the  main  species  cultured. 
Dissolved  oxygen  was  found  to  be  lower  in  smaller 
ponds  and  increasing  frequency  of  'fish  surfacing' 
was  noted,  while  other  nutrient  levels  such  as  that 
of  total  nitrogen,  ammonia,  nitrite,  and  phosphate 
did  not  appear  to  have  a  direct  effect  on  the  fish 
yield.  There  was  no  direct  relationship  between 
primary  productivity,  organic  detritus,  and  fish 
yield  in  different-sized  ponds.  However,  produc- 
tion of  filter  feeders  (silver  and  bighead  carp)  was 
higher  than  previously  recorded  indicating  the  op- 
timal stocking  rate  in  the  polyculture  system  had 
been  adopted.  (Author's  abstract) 
W88-02039 


CULTURE  OF  MULLET  SPECIES  IN  PONDS 
RECEIVING  IRON  CRUSH  EFFLUENTS  AT 
EL-BAHARIA  OASIS,  EGYPT, 

General  Authority  for  Fish  Resources  Develop- 
ment, Cairo  (Egypt). 


S.  Sadek,  I.  Ittawa,  and  R.  Martello. 

Aquaculture  AQCLAL,  Vol.  59,  No.  1,  p  23-29, 

December  1986.  1  fig,  2  tab,  1 1  ref. 

Descriptors:  'Wastewater  disposal,  'Aquaculture, 
'Mullet,  'Fish  ponds,  'Fisheries,  'Iron,  Effluents, 
Industrial  wastewater,  Ponds,  Growth,  Algal 
growth. 

An  experiment  was  conducted  at  El-Baharia  Oasis 
to  investigate  the  culture  of  mullet  species  reared 
in  two  earthen  ponds,  both  0.25  ha  in  area,  using 
the  effluent  from  an  iron  crusher  factory,  which 
maintained  a  level  of  0.07  +  or  -  0.25  mg  Fe/L 
and  a  pH  of  7.8  +  or  -  0.60  throughout  the 
experimental  rearing  period.  Similar  stocking  rates 
and  organic  fertilizers  were  used  for  both  ponds.  In 
the  two  ponds,  similar  growth  rates  were  obtained 
over  8  months,  from  March  to  November  1984 
These  rates  were  0.70,  0.15  and  0.20  g/day  for 
Mugil  cephalus,  Liza  ramada  and  Liza  seheli  re- 
spectively, which  were  similar  to  Egyptian  fish 
farm  growth  rates.  The  difference  between  the 
total  yields  of  the  two  ponds  (226  and  400  kg  for 
pond  Nos.  1  and  2  respectively)  was  mainly  due  to 
the  harvesting  one  month  earlier  of  pond  No.  1. 
This  was  due  to  the  appearance  of  a  blue-green 
algal  bloom  of  Lyngbya  limnetica  at  a  level  of 
775,000  organisms/L  which  caused  a  massive  mor- 
tality of  about  100  kg  of  fish.  (Author's  abstract) 
W88-02041 


WATER  RE-USE  SYSTEM  FOR  PRODUCTION 
OF  FINGERLING  FISHES  IN  BRAZIL  WITH 
EMPHASIS  ON  SOUTH  AMERICAN  CAT- 
FISHES  (RHAMDIA  QUELENS  AND  R.  SAPO), 

Universidade    Federal    de    Santa    Maria    (Brazil). 

Dept.  Zootechnica. 

For  primary  bibliographic  entry  see  Field  5F. 

W88-02080 


INVESTIGATIONS   INTO  THE   FEASIBILITY 

OF  A  DUCK-FISH-VEGETABLE  INTEGRATED 

AGRICULTURE-AQUACULTURE         SYSTEM 

FOR     DEVELOPING     AREAS     IN     SOUTH 

AFRICA, 

Transkei  Univ.,  Umtata  (South  Africa).  Dept.  of 

Zoology. 

J.  F.  Prinsloo,  and  H.  J.  Schoonbee. 

Water  SA,  Vol.  13,  No.  2,  p  109-118,  April  1987.  3 

fig,  7  tab,  38  ref. 

Descriptors:  'Fisheries,  'Impaired  water  use, 
'Aquaculture,  'Vegetable  crops,  'Fish  ponds, 
'Animal  wastes,  Water  resources  development, 
Ducks,  Fish,  Fish  diets,  Carp,  Tomatoes,  Lettuce. 

The  production  potential  of  a  duck-fish-vegetable 
integrated  aquaculture-agriculture  farming  system 
was  investigated.  Pekin  ducks  were  used  which 
were  first  grown  indoors  for  a  period  of  28  days 
before  being  released  into  enclosed  fish-ponds  with 
shelters  over  the  pond  water.  Manure  and  waste 
feed  were  dropped  directly  into  the  water  contain- 
ing fish  in  polyculture  which  included  the  Europe- 
an common  carp,  C.  carpio,  the  bighead  carp,  A. 
nobilis,  silver  carp,  H.  molitrix,  and  the  grass  carp, 
C.  idella.  Only  the  common  carp  received  prede- 
termined quantities  of  supplementary  feed  based  on 
growth,  by  means  of  demand  feeders,  as  other 
species  largely  utilized  the  nutrients  discharged 
into  the  ponds  with  the  feces  of  the  ducks  as  well 
as  plankton  growths  which  developed  as  a  result. 
The  nutrient-rich  water  in  the  ponds  was  used  to 
irrigate  vegetable  crops.  Ducks  grew  to  an  average 
of  2.65  kg  in  a  period  of  55-56  d.  Fish  yields 
obtained  exceeded  8  t/ha  over  a  period  of  149  d. 
Substantial  yields  of  vegetable  crops  were  obtained 
with  vegetables  such  as  tomatoes,  spinach  and 
lettuce  clearly  benefitting  from  the  nutrient-rich 
water.  (Author's  abstract) 
W88-02093 


USE  OF  SHEEP  MANURE  AS  NUTRIENT 
WITH  FISH  FEED  IN  POND  FISH  POLYCUL- 
TURE IN  TRANSKEI, 

Transkei  Univ.,  Umtata  (South  Africa).  Dept.  of 

Zoology. 

J.  F.  Prinsloo,  and  H.  J.  Schoonbee. 
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Water  SA,  Vol.  13,  No.  2,  p  119-123,  April  1987.  1 
fig,  4  tab,  27  ref. 

Descriptors:  *Fisheries,  'Waste  disposal,  •Aqua- 
culture,  *Fish  ponds,  *Vegetable  crops,  *Animal 
wastes,  Water  resources  development,  Tomatoes, 
Lettuce,  Potatoes,  Sheep,  Carp,  Fish  diets. 

Sheep  manure  was  used  as  a  nutrient  in  addition  to 
formulated  feed  in  a  fish-cum-vegetable  integrated 
production  experiment  conducted  during  the 
summer  of  1985  to  1986.  Results  obtained  showed 
that  this  kind  of  manure  is  not  very  suitable  for  use 
in  fish-ponds  but  that  the  nutrient  rich  water  pro- 
duced favorable  vegetable  growth.  Fish  species 
used  in  the  polyculture  system  included  the  Euro- 
pean common  carp  C.  carpio  and  the  Chinese 
carps  H.  molitrix,  C.  idella  and  A.  nobilis.  A  total 
fish  yield  of  almost  5  t/ha  was  obtained  over  a 
period  of  149  d.  However,  fish  production  results 
using  sheep  manure  do  not  compare  well  with 
those  obtained  using  fresh  duck  manure.  Irrigation 
with  sheep  manured  water,  when  compared  to 
irrigation  with  fresh  water,  showed  overall  higher 
vegetable  production,  with  lettuce  and  tomatoes 
benefitting  most  (tomatoes:  a  yield  of  88.2  t/ha 
compared  to  64.5  t/ha  with  fresh  water).  (Airone- 
PTT) 
W88-02094 

GROWTH  OF  THE  CHINESE  GRASS  CARP 
CTENOPHARYNGODON  IDELLA  FED  ON 
CABBAGE  WASTES  AND  KIKUYU  GRASS, 

Transkei  Univ.,  Umtata  (South  Africa).  Dept.  of 

Zoology. 

J.  F.  Prinsloo,  and  H.  J.  Schoonbee. 

Water  SA,  Vol.  13,  No.  2,  p  125-128,  April  1987.  1 

fig,  4  tab,  16  ref. 

Descriptors:  *Fisheries,  'Waste  disposal,  'Food- 
processing  wastes,  'Farm  wastes,  'Carp,  'Fish 
farming,  Fish  ponds,  'Aquaculture,  'Fish  diets, 
Vegetable  products,  Irrigation  canals. 

Growth  of  the  grass  carp  Ctenopharyngodon 
idella  was  evaluated  in  fish  ponds  over  a  period  of 
75  d  using  waste  cabbage  leaves  and  kikuyu  grass 
as  two  alternative  foods.  The  silver  carp  Hy- 
pophthalmichthys  molitrix  was  included  for  pond 
management  purposes.  A  yield  of  almost  2  t/ha 
was  obtained,  showing  that  the  grass  carp  in  par- 
ticular can  grow  well  on  vegetable  waste  materials 
alone.  Accumulation  of  partly  digested  plant  mate- 
rial in  the  ponds  may  lead  to  eventual  declines  in 
oxygen  levels.  For  growth  periods  of  greater  than 
75  d  it  would  be  essential  to  remove  the  excess 
waste  materials  from  the  ponds  through  periodic 
draining  and  refilling  with  fresh  water.  An  alterna- 
tive would  be  the  use  of  irrigation  canals  and/or 
dams  at  irrigation  schemes  where  the  carp  could 
be  kept  in  cages  in  monoculture  in  higher  densities 
than  in  the  present  experiment.  During  the  past 
three  years,  market  testing  has  proved  the  accept- 
ability of  the  various  carp  species  as  food  fish 
among  the  local  population.  (Airone-PTT) 
W88-02095 


UTTLISATION  OF  CHICKEN  OFFAL  IN  THE 
PRODUCTION  OF  THE  AFRICAN  SHARP- 
TOOTH  CATFISH  CLARIAS  GARIEPINUS  IN 
THE  TRANSKEI, 

Transkei  Univ.,  Umtata  (South  Africa).  Dept.  of 

Zoology. 

J.  F.  Prinsloo,  and  H.  J.  Schoonbee. 

Water  SA,  Vol.  13,  No.  2,  p  129-132,  April  1987.  1 

fig,  2  tab,  16  ref. 

Descriptors:  'Fisheries,  'Waste  disposal,  'Fish 
diets,  'Catfish,  'Fish  farming,  'Poultry,  Fish,  Fish 
ponds,  Farm  wastes. 

Offal  from  a  chicken  broiler  farm  was  macerated 
and  used  to  grow  the  catfish  Clarias  gariepinus  at  a 
stocking  density  of  5  875  fish/ha  in  ponds  over  a 
period  of  75  d.  Despite  a  shortage  of  chicken  offal 
at  times  and  a  below  normal  feeding  level  of  the 
fish  during  this  period,  a  yield  of  more  than  2  t/ha 
was  obtained.  Apart  from  migration  between  the 
experimental  ponds  no  other  loss  of  fish  due  to 
mortalities  was  experienced.  (Author's  abstract) 
W88-02096 


ECONOMIC  ANALYSIS  FOR  FISHERIES 
MANAGEMENT  PLANS. 

Ann  Arbor  Science  Publishers,  Inc.,  Ann  Arbor, 
MI.    1981.   318   p.   Edited  by   Lee  G.   Anderson. 

Descriptors:  'Economic  aspects,  'Fisheries,  'Man- 
agement planning,  Fish  management,  Symposium, 
Legal  aspects. 

The  Fisheries  Conservation  and  Management  Act 
has  been  in  effect  for  about  four  years.  Just  after 
the  law  was  passed,  but  before  it  went  into  effect,  a 
symposium  was  held  at  the  University  of  Delaware 
entitled  'Economic  Impacts  of  Extended  Fisheries 
Jurisdiction.'  The  purpose  of  that  symposium  was 
to  provide  a  general  economic  analysis  of  the  law. 
The  purpose  of  this  workshop  was  to  analyze, 
from  an  economist's  point  of  view,  the  implemen- 
tation of  the  Fisheries  Conservation  and  Manage- 
ment Act  by  studying  some  actual  plans  that  have 
resulted,  as  well  as  the  process  of  developing  and 
reviewing  them.  In  addition,  several  special  topics 
related  to  the  economic  analysis  for  fisheries  man- 
agement plans  were  selected  for  study.  The  au- 
thors were  selected  for  their  knowledge  of  the 
particular  plan  or  issue  under  consideration.  This 
book  contains  all   of  the  papers  presented   and, 
where  appropriate,  comments  on  them  by  preas- 
signed  discussants.  The  book  is  divided  into  four 
main  sections;  the  first  gives  a  general  introduction 
to  the  topic.  Discussed  are  such  issues  as  the  role 
of  economic  information,  the  nature  of  the  eco- 
nomic analysis  to  provide  it,  the  types  of  method- 
ologies and  data  needs  required  for  the  analysis, 
and  the  federal  regulatory  policy  on  marine  fisher- 
ies management.  The  second  section  contains  four 
papers  devoted  to  the  economic  analysis  contained 
in  specific  management  plans.  There  were  many 
plans  to  choose  from,  and  the  basis  for  selection 
was  geographical  location  and  usefulness  of  the 
analysis  to  a  wide  range  of  management  plans.  In 
the  first  paper,  the  Northern  Anchovy  Manage- 
ment Plan  is  discussed.  In  it  is  described  the  Gulf 
of  Mexico  Shrimp  Management  Plan.  It  is  shown 
how  economic  analysis  can  be  used  as  an  educa- 
tional tool  for  explaining  peculiarities  of  the  fish- 
ery. The  Atlantic  Surf  Clams  Plan  is  discussed,  and 
after  providing  a  general  description  of  the  fishery, 
issues  are  addressed,  such  as  the  usefulness  of  the 
moratorium,  the  substitutability  of  inputs,  and  the 
problems  caused  by  potential  monopsony  power. 
The  third  section  of  the  book  contains  two  papers 
which  provide  perspectives  on  economic  analysis 
for  fishery  management  plans  from  other  countries. 
The  fourth  section  of  the  book  covers  selected 
economic  issues  related  to  most  management  plans. 
(Lantz-PTT) 
W88-02324 


states  and  all  Canadian  provinces  responded. 
Twenty  states  reported  that  they  generally  do  not 
have  problems  with  fish  passage  through  highway 
culverts.  Eighteen  highway  departments  reported 
having  a  good  working  relationship  with  resource 
agencies  when  addressing  fish  passage  problems. 
These  18  states  commonly  suggested  that  (a)  early 
coordination  should  occur  between  highway  and 
resource  agencies  during  the  design  phase,  (b)  cul- 
vert invert  inverts  should  be  depressed  approxi- 
mately 1  to  2  ft  below  the  natural  stream  bed,  (c) 
culverts  having  slopes  greater  than  1  percent 
should  have  a  baffling  system,  and  (d)  the  remain- 
ing culvert  volume  should  be  able  to  handle  ap- 
proximately a  Q50  discharge.  (Author's  abstract) 
W88-02357 


SELECTIVE  REMOVAL  OF  REEF  FISH  ASSO- 
CIATED WITH  AN  OFFSHORE  COOLING- 
WATER  INTAKE  STRUCTURE, 

Occidental  Coll.,  Los  Angeles,  CA. 

For  primary  bibliographic  entry  see  Field  5C. 

W88-02364 


INFLUENCE  OF  ENVIRONMENTAL  VARIA- 
BLES ON  THE  FISH  FAUNA  OF  THE  DEEPER 
WATERS  OF  A  LARGE  AUSTRALIAN  ESTU- 
ARY, 

Murdoch  Univ.  (Western  Australia).  School  of  En- 
vironmental and  Life  Science. 
For  primary  bibliographic  entry  see  Field  2L. 

W88-02371 


GROUNDWATER  TEMPERATURE  FLUCTUA- 
TIONS AT  LYONS  FERRY  FISH  HATCHERY, 
WASHINGTON, 

Battelle  Pacific  Northwest  Labs.,  Richland,  WA. 
For  primary  bibliographic  entry  see  Field  2F. 

W88-02388 
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DEVELOPMENT  OF  ENVIRONMENTAL  EN- 
GINEERING EDUCATION  IN  DEVELOPING 
COUNTRIES, 

Qatar  Univ.,  Doha.  Dept.  of  Civil  Engineering. 
For  primary  bibliographic  entry  see  Field  5G. 
W88-01934 


FISH  PASSAGE  THROUGH  POPLAR  GROVE 
CREEK  CULVERT,  ALASKA, 

Alaska  Dept.  of  Transporation  and  Public  Facili- 
ties, Fairbanks.  Environmental  Section. 
M.  D.  Travis,  and  T.  Tilsworth. 
Transportation  Research  Record  TRREDM,  No. 
1075,  p  21-26,  1986.  5  fig,  3  tab,  5  ref. 

Descriptors:  'Fish  passages,  'Culverts,  'Arctic 
grayling,  Design  criteria,  Flow,  Velocity,  Fisher- 
ies, Highways,  Streams. 

An  experimental  procedure  was  developed  to  ana- 
lyze the  ability  of  a  highway  culvert  to  pass  fish. 
By  using  a  visual  technique,  the  swimming  per- 
formance of  Arctic  grayling  (Thymallus  arcticus) 
was  monitored  in  Poplar  Grove  Creek,  Alaska. 
The  highway  culvert  is  110  ft  long  and  5  ft  in 
diameter,  and  is  inadequate  for  fish  passage  if  the 
Alaska  Department  of  Fish  and  Game  criteria  are 
applied.  The  drainage  area  experienced  a  20-year 
flood  (Q20)  during  spring  1985.  Excessive  pipe 
velocities  prevented  the  fish  from  passing  the  cul- 
vert for  8  days.  A  large  portion  of  the  fish  in  the 
downstream  scour  pool  were  removed  by  sport 
fishermen  during  the  period  of  high  flow.  Approxi- 
mately 78  percent  of  the  fish  attempting  to  swim 
through  the  culvert  were  successful  when  the 
outlet  velocity  dropped  to  7.3  ft/sec  (fps)  and 
about  95  percent  swam  through  when  the  velocity 
receded  to  6.9  fps.  A  request  for  information  on 
fish  passage  was  sent  to  U.S.  and  Canadian  high- 
way departments  and  fishery  agencies.  Forty-four 


COMPUTERS     AND     WATER     RESOURCES 
EDUCATION:  A  PROJECTION, 
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The  major  thrust  of  the  Michigan  Institute  of 
Water  Research  during  the  1986  program  year 
involved  activities  related  to  its  research  program, 
statewide  water  resources  planning  activities,  use 
of  geographic  information  systems  and  the  technol- 
ogy transfer  program.  Water  management  planning 
along  with  surface  and  groundwater  contamination 
problems  are  the  top  priority  issues  in  the  state  at 
the  present  time.  Research  projects  funded  by  the 
Institute  of  Water  Research  to  address  these  prob- 
lems and  issues  included:  the  problem  of  moisture 
movement  through  cover  clay  liners  of  landfills 
(02);  the  analysis  of  the  policy  alternatives  for 
managing  groundwater  quality  in  Michigan  (03);  a 
microcomputer-based  groundwater  management 
system  developed  to  link  existing  water  quality  and 
well  log  information  to  a  geographic  information 
system  (GIS)  for  Kalamazoo  County,  Michigan 
(04);  application  of  a  modified  model  simulating 
the  movement  of  nutrients,  chemicals,  and  particu- 
lates through  surface  and  groundwater  (05);  and 
the  development  and  implementation  of  the  Insti- 
tute of  Water  Research  technology  transfer  pro- 
gram through  publication  and  dissemination  of  re- 
search results,  distribution  of  a  water-related  news- 
letter and  information  materials,  responses  to  re- 
quests for  information,  coordination  of  conferences 
and  publication  of  conference  proceedings,  and  the 
development  of  educational  audio-visual  programs 
(22).  (MI  St.  U.,  IWR) 
W88-01765 


FISCAL  YEAR  1986  PROGRAM  REPORT 
(DELAWARE  WATER  RESOURCES  CENTER), 

Delaware     Univ.,     Newark.     Water     Resources 
Center. 
R.  D.  Varrin. 

Available  from  the  National  Technical  Information 
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Agricultural  wastes,  Arsenic,  Chemistry  of  precipi- 
tation, Corn,  Environmental  impacts,  Geomorpho- 
logy,  Groundwater,  Groundwater  recharge,  Irri- 
gation, Landfills,  Leaching,  Nitrogen,  Oxidation, 
Percolation,  Photocatalysis,  Phosphorus,  Water 
pollution  sources,  Selenium,  Toxic  chemicals, 
Tracers,  Water  pollution  prevention. 

The  Fiscal  Year  1986  Delaware  Water  Research 
Institute  Program  was  responsive  to  the  water 
problems  of  Delaware  and  the  surrounding  region. 
Groundwater  contamination  management,  a  most 
critical  research  need,  was  the  focus  of  three 
projects.  Project  02  examined  the  effect  of  landfill 
management  on  leaching  volume  and  recommend- 
ed several  methods  to  alleviate  leaching  from 
solid-waste  disposal  sites.  Project  05  tested  the  use 
of  photocatalytic  oxidation  in  the  removal  of  toxic 
organic  chemicals  from  groundwater  and  found 
the  process  a  potentially  viable  method  for  clean- 
up. And  07,  a  continuation  project,  evaluated  the 
influence  of  nitrogen  management  and  irrigation 
practices  on  groundwater  quality  and  concluded 
that  nitrate  leaching  cannot  be  eliminated  in  sandy 
soils  in  the  humid  region  when  irrigated  corn  is 
grown.  Nonpoint  source  pollution  control  was  the 
topic  of  two  projects.  Project  03,  also  a  continu- 
ation, monitored  a  meander  bend  of  the  Brandy- 
wine  River  to  develop  a  quantitative  model  of 
riverbank  erosion  that  can  be  used  to  predict  ero- 
sion rates  on  Piedmont  streams.  Project  08  studied 
phosphorus  pollution  of  surface  and  groundwater 
that  results  from  the  application  of  manures  and 
fertilizers.  Acid  precipitation  was  the  topic  of  the 
remaining  project,  04,  which  measured  the  concen- 
tration of  arsenic  and  selenium  in  the  rainfall  of  the 
region  and  evaluated  the  possibility  of  using  these 
metalloids  as  tracers  of  the  acid  emission  sources. 
The  information  transfer  component  of  the  pro- 
gram included  the  publication  of  three  issues  of  a 
newsletter  about  the  research  projects  and  presen- 
tation of  a  conference  of  conservation  of  natural 
resources  in  the  community.  (Benson-U.  of  DE) 
W88-01766 
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The  Virginia  Water  Resources  Research  Center's 
1982-1987  Five-Year  Plan  has  focused  on  three 
major  water  resources  problems  facing  Virginia: 
(1)  barriers  to  the  development  of  state  water 
resource  planning  process;  (2)  adverse  impacts  of 
land  use  practices  on  water  resources;  and  (3) 
unresolved  issues  concerning  land  application  of 
sewage  sludge.  During  FY-86,  the  center's  re- 
search program  sponsored  nine  projects  and  13 
graduate  students.  One  project  concerned  water 
resources  planning  and  provided  a  workbook  for 
costing  water  and  sewer  services  to  improve  the 
management  capacities  of  local  government.  Six 
projects  studied  land  use  effects  of  water  re- 
sources. Three  of  the  projects  examined  the  conse- 
quences, effectiveness,  and  design  of  urban  and 
agricultural  BMPs.  The  other  three  studies  focused 
on  identifying,  preventing,  and  mitigating  drinking 
water  quality  problems.  Two  projects  examined 
aspects  of  land  application  of  sewage  sludge. 
During  the  past  year,  the  center  published  three 
research  bulletins,  sponsored  two  conferences, 
continued  a  citizen  awareness  program  in  ground- 
water protection,  and  offered  two  five-day  insti- 
tutes in  water  resources  education.  In  addition  to 
the  bulletins,  noteworthy  publications  included  the 
center's  monthly  newsletter,  handbook  for  local 
government  officials  on  groundwater  protection 
methods,  and  a  report  detailing  the  threat  to 
groundwater  and  surface  water  from  illegal  open 
dumps  in  Rockbridge  County,  Virginia.  The  cen- 
ter's education  program  received  three  national 
awards  from  professional  organizations.  A  profes- 
sional article  published  by  a  staff  member  won  an 
award  for  best  paper  from  the  American  Water 
Works  Association.  (Hrezo  &  Weigmann-VPI  & 
SU,  VWRRC) 
W88-01767 
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The  Missouri  Water  Resources  Research  Center's 
goals  are:  (1)  to  develop  programs  in  understand- 
ing and  solving  Missouri's  water  problems,  (2)  to 
provide  educational  opportunities  in  research  for 
students  with  an  interest  in  water  resources  and 
related  fields,  and  (3)  to  be  actively  involved  in 
dissemination  of  information  through  all  aspects  of 
the  media  in  reaching  the  researcher,  users  and 
citizens  of  Missouri  with  informative  water  related 
news  and  research  ideas  on  the  future  of  Missouri's 
water.  Areas  of  research  include:  (a)  the  study  and 
progress  of  chlorine  depletion  and  bacterial 
growth  in  household  plumbing  systems  served  by 
either  a  surface  or  a  groundwater  supply,  (b)  the 
study  of  runoff  and  infiltration  from  no-till  soy- 
beans with  covercrop  and  effects  on  soil  erosion, 


(c)  the  study  of  the  merits  of  probabilistic  tech- 
niques for  determining  the  appropriate  degree  of 
rehabilitation  based  on  the  risk  imposed  by  a  dam, 

(d)  the  study  of  Ferrate  ion  as  a  potential  for 
replacing  chlorine  as  a  substance  in  application  for 
purification  of  river  and  groundwater,  and  (e)  the 
evaluation  of  effective  on-site  waste  disposal  sys- 
tems to  protect  the  Lake  of  the  Ozark  from  further 
pollution.  The  information  transfer  program  was 
very  active  during  this  time  period.  Some  of  the 
activities  included  the  beginning  of  an  active 
Water  Resources  Seminar  Program,  and  the  initi- 
ation of  a  computerized  library  storage  system.  A 
total  of  14  students,  5  undergraduates  and  9  gradu- 
ate students  were  involved  in  this  year's  research 
programs.  (Clevenger-MI  U.,  WRRC) 
W88-01768 


FISCAL  YEAR  1986  PROGRAM  REPORT  (ALA- 
BAMA WATER  RESOURCES  RESEARCH  IN- 
STITUTE). 

Auburn  Univ.,  AL.  Water  Resources  Research 
Inst. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  PB87  230009/ 
AS.  Price  codes:  A03  in  paper  copy,  A01  in  micro- 
fiche. Program  Report  G1209-01,  July  1987.  27  p. 
Contract  No.  14-08-0001-G1209.  Project  No. 
USGS  G1209-01. 

Descriptors:  'Water  Research  Institute,  'Research, 
'Information  transfer,  'Training,  'Alabama, 
Wastewater  treatment,  Pentachlorophenol, 
Groundwater,  Contamination,  Migration,  Alkalini- 
ty, Titration,  Anaerobic  digesters,  Stream  linears, 
Water  supply,  Stochastic  models,  Solute  transport, 
Slug  test,  Water  table,  Hillside  seepage  modeling. 

Alabama's  Water  Resources  Research  Institute  at 
Auburn  University  provided  support  for  two  con- 
tinuing and  five  new  research  projects.  The  pro- 
gram focused  on  groundwater  and  waste  treat- 
ment. In  a  continuing  project,  topographic  maps 
were  used  to  easily  identify  stream  linears  as  an 
inexpensive  means  of  siting  high-yield  wells  in  the 
Piedmont  area.  Slug  tests  were  run  in  well  tapping 
an  unconfined  aquifer,  a  part  of  a  study  of  hillside 
seepage.  Research  was  completed  on  another  con- 
tinuing project  to  determine  amounts  of  field  data 
required  for  prediction  of  contaminant  transport  in 
aquifers.  Permeability  variations  caused  by  reac- 
tions between  soil  and  contaminant  were  modeled 
to  predict  migration  of  contaminants.  A  new  alkali- 
metric  titration  was  verified  in  full-scale  operating 
plant  tests  to  measure  digestion  activity  of  operat- 
ing anaerobic  digesters.  Research  is  continuing  on 
a  sequencing  batch  reactor  system  for  improved 
treatment  of  pentachlorophenol  wastewater;  80 
percent  of  the  world  production  of  the  chemical  is 
used  by  the  wood  preserving  industry.  An  im- 
proved analytical  method  for  the  determination  of 
ozone  in  water  was  developed,  based  on  the  con- 
version of  ferrous  to  ferric  iron.  The  Institute 
remains  active  in  a  modest  information  transfer 
program,  development  of  support  from  a  variety  of 
extramural  sources,  and  the  work  of  the  Alabama 
Environmental  Planning  Council.  An  on-site  eval- 
uation of  the  Institute  was  conducted  April  27-29, 
1987,  by  the  Geological  Survey.  (Warman-Auburn 
U.,  WRRI) 
W88-01770 
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mation  transfer,  Irrigation,  Isotopic  tracer,  Leach- 
ing, Lead  radioisotopes,  Manure,  Nitrates,  Nitro- 
gen, Oxidation,  Palynology,  Photoactivation, 
Pyrite,  Reservoirs,  Rivers,  Radioactive  dating,  Se- 
dimentology,  Soil  amendments,  Stable  isotopes, 
Tidal  marshes,  Trace  metals,  Vibrio,  Wells,  Wet- 
lands. 

Six  projects  were  funded  focusing  on  nitrate  con- 
tamination of  groundwater,  the  pollution  of  the 
water  of  the  State  and  Region  with  toxic  chemicals 
and  microbial  contaminants,  and  the  impact  of 
changing  salinity  conditions  on  future  management 
of  the  State's  water  resources.  Contamination  of 
groundwater  by  nitrate  used  in  agricultural  fertil- 
ization practices  is  a  growing  concern.  A  method 
to  determine  the  source  and  movement  of  nitrate 
into  groundwater  using  15-N  as  a  tracer  was  devel- 
oped. The  impact  of  irrigation  on  nitrate  move- 
ment under  varying  fertilization  practices  has  been 
determined.  Heavy  metal  contamination  of  natural 
waters  in  Maryland,  resulting  from  both  heavy  and 
light  industry  in  the  State,  is  of  concern.  The 
Center  has  continued  to  focus  on  the  problem  by 
sponsoring  one  project  dealing  with  the  basic 
chemistry  of  the  hydrogen  peroxide-mediated  pho- 
totransformation  of  chromate  salts  in  the  Chesa- 
peake Bay  that  will  provide  clues  to  the  mecha- 
nisms of  speciation  of  such  salts  in  natural  waters, 
and  one  that  considered  the  mechanisms  of  heavy 
metal  occlusion  in  salt  marsh  soil-sediment  systems, 
emphasizing  Fe,  Cu,  Ni,  Pb,  and  Cd  ions,  to  devel- 
op the  information  needed  to  predict  future  im- 
pacts of  such  chemicals  on  the  marsh  ecosystem. 
When  certain  microorganisms  reach  natural  waters 
under  some  conditions,  they  become  non-cultura- 
ble  by  standard  techniques,  but  are  still  viable.  This 
phenomenon  has  been  studied  in  the  Chesapeake 
Bay  in  an  attempt  to  understand  the  conditions  in 
the  environment  which  cause  or  allow  this  to 
occur.  It  is  known  that  the  salinity  of  the  Bay  is 
increasing  through  natural  phenomena.  A  project 
has  been  sponsored  to  determine  the  historical 
effect  of  such  changes  on  wetlands  and  its  implica- 
tions for  fisheries  management.  (USGS) 
W88-01772 
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The  focus  of  the  Fiscal  Year  1985  Louisiana  Water 
Resources  Research  Institute  Program  was  to  sup- 
port both  applied  and  theoretical  projects.  The 
applied  projects  were  of  immediate  value  to  Lou- 
isiana, while  theoretical  projects  concurrently  as- 
sisted in  the  solution  of  long  range  problems. 
Water  resources  problems  were  addressed  relating 
to  flood  technology,  groundwater,  water  resources 
planning,  and  hazardous  waste  contamination. 
Project  02  identified  the  effects  of  chlorinated  hy- 
drocarbons on  the  water  transmission  properties  of 
cohesive  deposits  which  are  common  to  large  por- 
tion of  Louisiana's  industrial  area.  Project  03  initi- 
ated biodegradation  studies  of  hazardous  chemical 
waste  including  PCB  and  Dioxin.  Techniques 
which  had  enhanced  the  degradation  of  chlorinat- 


ed hydrocarbons  were  not  effective  with  dioxin. 
Project  04  involved  using  a  thermal  stratification 
model  to  evaluate  the  design  and  operation  of  a 
proposed  flood  control  reservoir.  Project  05  evalu- 
ated a  groundwater  model  as  a  management  aid  in 
planning  for  lignite  mining  in  northwestern  Louisi- 
ana. The  model  was  used  to  develop  strategies 
which  would  enable  lignite  miners  to  minimize  the 
adverse  effects  of  their  operations  on  groundwater 
quality.  Project  06  utilized  entropy  to  determine 
multivariate  distributions  of  flood  variables  given 
limited  data  or  information.  These  distributions 
were  tested  using  real-world  flood  data.  (Adrian- 
Louisiana  St.  Univ.-WRRI) 
W88-01773 
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Clemson  Univ.,  SC.  Water  Resources  Research 
Inst. 
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stitute, Agricultural  runoff,  Agricultural  chemicals, 
Dioxins,  Contaminant  transport,  Capillary  fringe, 
Coastal  plains,  Cultivation,  Deflouridation,  Diben- 
zofurans,  Fate  of  pollutants,  Groundwater,  Haz- 
ardous wastes,  Aquifers,  Landfills,  Pesticides,  Res- 
ervoirs, Rainfall-runoff  relationships,  Runoff,  Sedi- 
ments, Seepage,  Sediment  transport,  Agricultural 
watersheds,  Insecticides,  Storm  runoff,  Water  pol- 
lution sources,  Tomatoes,  Rainfall  simulators,  Acti- 
vated alumina,  Manganese,  Reservoir  operation, 
Kinetics,  Unsaturated  zones. 

Included  in  the  report  are  sections  on  the  water 
problems  and  issues  of  the  State,  the  goals  and 
priorities  of  the  total  program,  the  synopses  of  the 
program  projects  and  information  concerning  the 
information  dissemination  program.  The  synopsis 
containing  information  regarding  research  projects 
funded  by  the  Water  Resources  Research  Institute 
include:  A  project  by  Dr.  Thomas  Tisue  on  study- 
ing the  occurrence  of  total  manganese  in  the  dis- 
charges from  the  new  Richard  Russell  dam  located 
on  the  upper  Savannah  River  in  South  Carolina 
and   Georgia.   He   is   attempting   to  determine   if 
proposed  methods  of  alleviating  the  problem  are 
adequate.  A  project  by  Dr.  Thomas  M.  Keinath  is 
investigating   ways    of  removing    fluorides    from 
Black  Creek  Aquifer  water.  A  project  by  Dr.  Alan 
Elzerman  is  studying  the  occurrence  and  transpor- 
tation  of  PCB's,   Dioxins  and   Dibenzofurans   in 
Lake  Hartwell.  An  attempt  to  gain  understanding 
of  the  adsorption  and  desorption  of  PCB's  in  the 
system  is  in  progress.  The  project  by  Dr.  Earl 
Hayter   is  a  continuing   project   and   is  directed 
towards  assessing  the  long  term  effects  of  current 
and   surface   runoff  on   aquatic   ecosystems.   The 
project  by  Drs.  Abbas  A.  Fiuzat  and  Ben  Sill  was 
dedicated  towards  the  study  of  contaminant  trans- 
port of  water  in  the  unsaturated  soil  zone.  The 
study  includes  a  search  of  existing  models  of  flow 
and  a  verification  of  the  results  with  existing  field 
or  model  data.  The  final  research  project  in  this 
program    is    an    investigation    by    Drs.    Eugene 
McCall  and  Geoffrey  Scott  which  is  concerned 
with  a  comparison  of  agricultural  nonpoint  source 
runoff  for  no-till  and  conventional  till  vegetable 
crop  test  plots.  A  discussion  of  the  Information 
Transfer  Program  in  effect  is  also  included.  (Zie- 
linski-Clemson  Univ.,  WRRI) 
W88-01774 


FISCAL  YEAR  1985  PROGRAM  REPORT 
(SOUTH  DAKOTA  WATER  RESOURCES  IN- 
STITUTE). 

South  Dakota  State  Univ.,  Brookings.  Water  Re- 
sources Inst. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  PB87  223962/ 
AS.  Price  codes:  A04  in  paper  copy,  A01  in  micro- 
fiche. Report  No.  G 1044-01,  1986.  40  p.  Contract 
No.  14-080001-G1044.  Project  No.  USGS  G1044- 
01. 

Descriptors:  "South  Dakota,  "Water  Research  In- 
stitute, "Research,  "Information  transfer,  "Train- 
ing, Irrigation,  Salinity,  Groundwater,  Radioiso- 
topes, Pesticides,  Recharge. 

State  water  development  of  agricultural  water  use 
and  the  maintenance  of  adequate  and  safe  water 
supplies  for  industrial  and  domestic  use  are  high 
priority  issues  in  South  Dakota.  The  FY85  SWRIP 
supported  five  projects  involving  the  concept  of 
total  water  management.  This  concept  considers 
the  complex  interactions  of  vegetative  growth,  ag- 
ricultural management  practices,  soil  chemical  and 
physical  properties,  the  storage  and  movement  of 
soil  water  the  effect  of  those  interactions  on  sur- 
face and  groundwater  quality.  Another  research 
project  investigated  the  impact  of  gravel  mining  on 
municipal  water  supply,  while  still  another  estab- 
lished the  range  and  extent  of  naturally  occurring 
radioactive  contamination  of  groundwater.  The 
program  was  developed  cooperatively  with  higher 
education,  state  and  federal  agencies.  Information 
transfer  activities  such  as  seminars  and  workshops 
were  implemented  and  over  35  agencies,  groups  or 
land  owners  were  directly  involved  in  the  pro- 
gram. (USGS) 
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FISCAL  YEAR  1986  PROGRAM  REPORT  (MIS- 
SISSIPPI WATER  RESOURCES  RESEARCH 
INSTITUTE). 

Mississippi  State  Univ.,  Mississippi  State.  Water 
Resources  Research  Inst. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  PB87  223970/ 
AS.  Price  codes:  A03  in  paper  copy,  A01  in  micro- 
fiche. Program  Report  G 1234-01,  July  1987.  28  p. 
Contract  No.  14-08-0001-G1234.  USGS  G1234-01. 

Descriptors:  "Research,  "Information  transfer, 
"Training,  "Mississippi,  "Water  Research  Institute, 
Groundwater,  Modeling,  Management,  Sedimenta- 
tion, Mathematical  model,  Sediment,  Water  quality 
data,  Planning,  Groundwater  management,  Land 
disposal,  Hazardous  chemicals,  Migration, 
Groundwater  pollution,  Microbial  degradation, 
Aquaculture. 

During  the  1986  Program  Year  the  Mississippi 
Institute  was  involved  in  statewide  planning  activi- 
ties and  research.  Water  management  planning  is  a 
top  priority  issue  in  the  state  at  the  present  time. 
Specific  projects  include:  Project  G 1234-02  pro- 
duced a  forecast  for  water  use  by  Standard  Indus- 
trial Classification  (SIC)  categories.  Project 
G 1234-03  provides  information  on  the  rate  of  deg- 
radation of  certain  wood  preserving  chemicals  mi- 
grating through  soil.  Project  G 1234-04  (year  1  of 
2)  evaluates  environmental  water  quality  for  fresh- 
water shrimp.  Project  G 1 234-05  (year  1  of  2)  eval- 
uates removal  of  ammonia  from  water  used  in 
catfish  farming  by  clinoptilolite.  Project  G 1234-22 
supported  information  dissemination  and  a  water 
management  conference.  (Proceedings  available). 
Project  G 1234-23  developed  a  groundwater  qual- 
ity data  base  by  geographical  areas.  (Bond-Missis- 
sippi St.  Univ.,  WRRI) 
W88-01776 


177 


*' 


I 


SUBJECT  INDEX 


2,2-Dibromo-3-Nitriloproprionamide    (DBNPA) 
Chemical  Degradation  in  Natural  Waters:  Ex- 
perimental Evaluation  and  Modeling  of  Com- 
petitive Pathways, 
W88-01840  5B 

4- 
(CHLOROMETHYLSULFONYDBROMOBENZENE 

Identification      and      Determination  of      4- 

(Chloromethylsulfonyl)bromobenzene,  a    New 
Herbicide  Additive,  in  Lake  Waters, 

W88-01846  5  A 

ACID  DEPOSITION 

Electrothermal  Atomic -Absorption  Spectromet- 

ric  Analysis  of  Lake  Waters  for  Mn,  Fe,  Pb,  and 

Cd, 

W88-02359  5A 

Sensitivity   of  High-Elevation    Streams   in   the 
Southern  Blue  Ridge  Province  to  Acidic  Depo- 
sition, 
W88-02377  5C 

Theoretical  Assessment  of  Pollutant  Deposition 
to  Individual  Land  Types  During  A  Regional- 
Scale  Acid  Deposition  Episode, 
W88-02404  5B 

Wet  Deposition  of  Sulfate  and  Its  Relationship 

to  Sulphur  Dioxide  Emissions, 

W88-02406  5B 

Sequential  Sampling  of  Snow  in  a  Rural  Area. 
Experimentation  and  Identification  of  the  Acidi- 
fying Agents, 
W88-024O9  5B 

Acidification  of  Nova  Scotia  Lakes:  III  Atmos- 
pheric Deposition  of  S04  and  N03  and  Effects 
on  Urban  and  Rural  Lakes, 
W88-02484  5B 

ACID  LAKES 

Addition  of  NaOH,  Limestone  Slurry  and  Fine- 
grained Limestone  to  Acidified  Lake  Water  and 
the  Effects  on  Smolts  of  Atlantic  Salmon  (Salmo 
Salar  L.), 
W88-02342  5G 

ACTO  MINE  DRAINAGE 

Synergetic    Approach   to   Control    Acid   Mine 
Drainage:  A  Michigan  Case  History, 
W88-01563  5G 

Toxic    Element    Composition    of    Acid    Mine 

Waters  from  Sulfide  Ore  Deposits, 

W88-01567  5A 

Hydrogeologic  Aspects  of  the  Abandonment  of 

an  Underground  Lead-Zinc  Mine, 

W88-01570  4B 

Use  of  Controlled  Release  Bactericides  for  Rec- 
lamation and  Abatement  of  Acid  Mine  Drain- 


age, 
W88-01572 


5G 


Acidophilic  Heterotrophic  Bacteria  Isolated 
from  Acidic  Mine  Drainage,  Sewage,  and  Soils, 
W88-02367  5B 

ACH>  MINE  WATER 

Hydrogeological  Conditions  for  Leachate  Pro- 
duction Control  in  a  Sulfide  Mine  Tailing, 
W88-01556  5G 

ACTORAIN 

Measurement  of  the  Mass  Accommodation  Co- 
efficient of  S02  (g)  on  Water  Droplets, 
W88-01859  5B 

Chemical  Composition  of  Fresh  Snow  on  Mount 

Everest, 

W88-01860  5A 


Impact  of  Acidification  on   Macroinvertebrate 
Assemblages  in  Welsh  Streams:  Towards  an  Em- 
pirical Model, 
W88-01865  5C 

Acid    Rain    Affects    Egg-Laying    Behavior    of 

Apple  Maggot  Flies, 

W88-01879  5C 

Total  Alkalinity  of  Surface  Waters:  A  Map  of 

the  Western  Region. 

W88-01884  7C 

pH-Response  on  Leaves  and  Isolated  Cuticles  of 

Hedera  Helix  L.  After  Wetting  with  Artificial 

Rainwater, 

W88-01885  5C 

Estimates  of  Acidification  of  Lakes  in  the  Mt. 

Zirkel  Wilderness  Area,  Colorado, 

W88-01915  5A 

Photosynthetic  Kinetics  Determine  the  Outcome 
of  Competition  for  Dissolved  Inorganic  Carbon 
by    Freshwater    Microalgae:    Implications    for 
Acidified  Lakes, 
W88-01988  2H 

Effects  of  Artificial  Acid  Precipitation  on  the 
Mycorrhizas  of  Scots  Pine  Seedlings, 
W88-01991  5C 

Acidic  Deposition  to  Forests:  The  1985  Chemis- 
try of  High  Elevation  Fog  (CHEF)  Project, 
W88-02OO3  5B 

Effect  of  Avoidance  on  the  Plasma-cation  Con- 
centration of  Brook  Trout  (Salvelinus  fontinalis) 
Subjected  to  Varying  Levels  of  Acidity, 
W88-02028  5C 

Biomass  and  Species  Richness  of  Aquatic  Ma- 
crophytes  in  Four  Maine  (U.S.A.)  Lakes  of  Dif- 
ferent Acidity, 
W88-02079  5C 

Influence  of  Acid  Precipitation  on  the  Develop- 
ment of  Erysiphe  Graminis  DC  f.  sp.  Tritici 
Marchal  (Einfluss  Saeurehaltiger  Niederschlaege 
auf  die  Entwicklung  von  Erysiphe  Graminis 
DC.  f.  sp.  Marchal), 
W88-02098  5C 

Electrothermal  Atomic-Absorption  Spectromet- 
ric  Analysis  of  Lake  Waters  for  Mn,  Fe,  Pb,  and 
Cd, 

W88-02359  5A 

Sensitivity   of  High-Elevation    Streams   in   the 
Southern  Blue  Ridge  Province  to  Acidic  Depo- 
sition, 
W88-02377  5C 

Computer  Modelling  Study  of  the  Chemistry 
Occurring  During  Cloud  Formation  over  Hills, 
W88-02402  2K 

Potential  Contribution  of  Sulfate  Production  in 
Cumulus  Cloud  Droplets  to  Ground  Level  Par- 
ticle Sulfur  Concentrations, 
W88-02403  5B 

Theoretical  Assessment  of  Pollutant  Deposition 
to  Individual  Land  Types  During  A  Regional- 
Scale  Acid  Deposition  Episode, 
W88-024O4  5B 

Oxidation  of  S02  in  Rainwater  and  its  Role  in 

Acid  Rain  Chemistry, 

W88-02405  5B 

Wet  Deposition  of  Sulfate  and  Its  Relationship 

to  Sulphur  Dioxide  Emissions, 

W88-02406  5B 

Influence   of  Alkaline   Particulates   on   pH   of 

Cloud  and  Rain  Water  in  India, 

W88-024O8  2K 


Sequential  Sampling  of  Snow  in  a  Rural  Area. 
Experimentation  and  Identification  of  the  Acidi- 
fying Agents, 
W88-02409  5B 

Chemical  Effects  of  Spring  and  Summer  Alum 

Additions    to   a   Small,    Northwestern   Ontario 

Lake, 

W88-02462  5G 

Biogenic  Hydrogen  Sulfide  Emissions  From  Se- 
lected Florida  Wetlands, 
W88-02463  5B 

Response  of  Two  Adirondack   Watersheds   to 

Acidic  Deposition, 

W88-02465  5C 

Determination  of  Organic  Acid  Anions  in  Pre- 
cipitation by  Ion  Chromatography  Exclusion, 
W88-02469  5A 

pH  Profiles  from  Diatom  Stratigraphies  in  Sedi- 
ment Cores  of  Selected  Lakes  of  New  Bruns- 
wick and  Nova  Scotia,  Canada, 
W88-02482  5C 

Acidification  of  Nova  Scotia  Lakes:  III  Atmos- 
pheric Deposition  of  S04  and  N03  and  Effects 
on  Urban  and  Rural  Lakes, 
W88-02484  5B 

Long-Term    Changes    in    Fish    Populations    of 
Acid   Streams  and   Lochs  in  Galloway   South 
West  Scotland, 
W88-02485  2H 

ACID  RAIN  EFFECTS 

Influence  of  Acid  Precipitation  on  the  Develop- 
ment of  Erysiphe  Graminis  DC  f.  sp.  Tritici 
Marchal  (Einfluss  Saeurehaltiger  Niederschlaege 
auf  die  Entwicklung  von  Erysiphe  Graminis 
DC.  f.  sp.  Marchal), 
W88-02098  5C 

Soil  Nutrient  Leaching  in  Response  to  Simulated 

Acid  Rain  Treatment, 

W88-02458  5C 

Response  of  Two  Western  Canadian  Conifers  to 

Simulated  Acidic  Precipitation, 

W88-02464  5C 

Response  of  Two  Adirondack  Watersheds   to 

Acidic  Deposition, 

W88-02465  5C 

Biomass  and  Compositional  Changes  in  the  Peri- 
phytic  Community  of  an  Artificial   Stream  in 
Response  to  Lowered  pH, 
W88-02468  5C 

Role  of  Aluminium  Contamination  in  Determin- 
ing Phytoplankton  and  Zooplankton  Responses 
to  Acidification, 
W88-02471  5C 

Physiological   Responses  of  Soybean  (Glycine 
max  L.  Merr)  to  Simulated  Acid  Rain  and  Ambi- 
ent Ozone  in  the  Field, 
W88-02473  5C 

Resistance  of  the  Caribou  Lichen  Cladina  stel- 
laris  (Opiz.)   Brodo  to  Growth   Reduction  by 
Simulated  Acidic  Rain, 
W88-02479  5C 

ACID  SNOW 

Sequential  Sampling  of  Snow  in  a  Rural  Area. 
Experimentation  and  Identification  of  the  Acidi- 
fying Agents, 
W88-02409  5B 


SU-1 


ACID  STREAMS 


SUBJECT  INDEX 


ACID  STREAMS 

Long-Term    Changes    in    Fish    Populations   of 
Acid  Streams  and   Lochs  in  Galloway  South 
West  Scotland, 
W88-02485  2H 

ACID  WATER 

Effect  of  Avoidance  on  the  Plasma-cation  Con- 
centration of  Brook  Trout  (Salvelinus  fontinalis) 
Subjected  to  Varying  Levels  of  Acidity, 
W88-02028  5C 

ACIDIC  WATER 

Estimates  of  Acidification  of  Lakes  in  the  Mt. 

Zirkel  Wilderness  Area,  Colorado, 

W88-01915  5A 

Photosynthetic  Kinetics  Determine  the  Outcome 
of  Competition  for  Dissolved  Inorganic  Carbon 
by    Freshwater    Microalgae:    Implications    for 
Acidified  Lakes, 
W88-01988  2H 

Acidophilic  Heterotrophic  Bacteria  Isolated 
from  Acidic  Mine  Drainage,  Sewage,  and  Soils, 
W88-02367  5B 

ACIDIC  WATERS 

Impact  of  Acidification  on   Macroinvertebrate 
Assemblages  in  Welsh  Streams:  Towards  an  Em- 
pirical Model, 
W88-01865  5C 

ACIDIFICATION 

Role  of  Aluminium  Contamination  in  Determin- 
ing Phytoplankton  and  Zooplankton  Responses 
to  Acidification, 
W88-02471  5C 

ACIDITY 

Biomass  and  Species  Richness  of  Aquatic  Ma- 
crophytes  in  Four  Maine  (U.S.A.)  Lakes  of  Dif- 
ferent Acidity, 
W88-02079  5C 

Influence  of  Alkaline  Particulates  on  the  Chem- 
istry of  Fog  Water  at  Delhi,  North  India, 
W88-02459  5A 

Biomass  and  Compositional  Changes  in  the  Peri- 
phytic  Community  of  an  Artificial   Stream  in 
Response  to  Lowered  pH, 
W88-02468  5C 

ACIDS 

Evaluation  of  an  Acidic  Waste  Site  Cleanup 

Effort, 

W88-02144  5D 

ACINETOBACTER 

Isolation  and  Characterization  of  Acinetobacter 
Strains  Present  in  the  Liquid  Phase  of  an  Aero- 
bic Fixed  Bed  Digester,  while  Treating  a  Petro- 
chemical Effluent, 
W88-02087  5D 

ACTINOMYCETES 

Effect  of  Carbohydrate  in  the  Sediment  on  the 
Musty  Odor  Production  by  Actinomycetes, 
W88-02013  2H 

ACTIVATED  ALUMINA 

Defluondation  of  Black  Creek  Aquifer  Waters, 
W88-01769  5F 

ACTIVATED  BIOFILTER  PROCESS 

Kinetics  of  an  Activated  Biofilter  Process, 
W88-02017  5D 

ACTIVATED  CARBON 

Reactions   of  Chlorine   and    Chlorine    Dioxide 
with  Resorcinol  in  Aqueous  Solution  and  Ad- 
sorbed on  Granular  Activated  Carbon, 
W88-01847  5F 


Nitrification  Enhancement  in  the  Powdered  Ac- 
tivated Carbon-Activated  Sludge  Process  for  the 
Treatment  of  Petroleum  Refinery  Wastewaters, 
W88-01853  5D 

Characterization  of  Adsorbates  from  Activated 
Carbon   Columns   Part   I:  The   Effect  of  Raw 
Water  Pretreatment  on  the  Sorption  of  Organo- 
halogen  Compounds, 
W88-02085  5F 

PAC-Activated  Sludge  Treatment  of  Coke-Plant 

Wastewater, 

W88-02136  5D 

Enhanced  COD  Removal  from  Pharmaceutical 
Wastewater  Using  Powdered  Activated  Carbon 
Addition  to  an  Activated  Sludge  System, 
W88-02204  5D 

Mass    Transfer    Characteristics    of    Activated 

Carbon  Adsorption, 

W88-02287  5D 

Effect    of   Operating    Parameters    on    Carbon 

Usage, 

W88-02288  5D 

Application  of  GAC  to  Municipal  Wastewaters, 
W88-02289  5D 

Application  of  GAC  to  Industrial  Wastewaters, 
W88-02290  5D 

Removal  of  Toxic  or  Priority  Pollutants  from 

Process  Wastewater  by  GAC, 

W88-02291  5D 

Pretreatment  of  Industrial  Wastes  with  GAC  for 

Removal  of  Priority  Pollutants, 

W88-02292  5D 

Source  Treatment  of  Industrial  Wastewater  with 

Granular  Activated  Carbon, 

W88-02293  5D 

Influence  of  Biological  Activity  on  GAC  Per- 
formance, 
W88-02297  5D 

Biological  Treatment  with  Granular  Activated 

Carbon, 

W88-02298  5D 

Thermal    Reactivation    of  Granular   Activated 

Carbon, 

W88-02299  5D 

Methodology    of   Industrial    Wastewater    PAC 

Evaluations, 

W88-02300  5D 

Application      of      PACT(R)      to      Municipal 

Wastewaters, 

W88-02301  5D 

Application      of      PACT(R)      to      Industrial 

Wastewaters, 

W88-02302  5D 

Biological/Adsorption  Interactions  with  PAC, 
W88-02305  5D 

Nitrogen    and    Contaminant    Control    of  Coke 

Plant    Effluents    in    an    Upgraded    Biological 

System, 

W88-02307  5G 

Thermal    Regeneration    of    PACT(R)    Process 

Powdered  Activated  Carbon, 

W88-02308  5D 


ACTIVATED  SLUDGE 

Total  Organic  Halogen  (TOX)  Formation  Po- 
tentials   in    Activated    Sludge    Treatment    and 
Small  Rivers, 
W88-01825  5D 

Cultivation   of  Anaerobic   Granular   Sludge   in 
UASB  Reactors  with  Aerobic  Activated  Sludge 
as  Seed, 
W88-01839  5D 

Evaluation  of  Activated  Biofiltration  and  Acti- 
vated  Biofiltration/Activated   Sludge  Technol- 
ogies, 
W88-01851  5D 

Nitrification  Enhancement  in  the  Powdered  Ac- 
tivated Carbon-Activated  Sludge  Process  for  the 
Treatment  of  Petroleum  Refinery  Wastewaters, 
W88-01853  5D 

Activated  Sludge  Settlers:  Design  and  Optimiza- 
tion, 
W88-01955  5D 

Response   of  Fecal   Coliforms   and   Antibiotic- 
Resistant  Escherichia  coli  to  Incremental  Doses 
of   Ozone    During    Disinfection    of   Activated 
Sludge  Effluent, 
W88-02006  5D 


Stable  Foams  in  Activated  Sludge  Plants, 
W88-02055 


5D 


Wet  Air  Regeneration  of  PAC, 
W88-02309 


5D 


Comparison  of  Powdered  and  Granular  Carbon 
Economics  in  Wastewater  Treatment, 
W88-02311  5D 


Influence  of  Ultrasound  on  the  Settling  Rate  of 

Filamentous  Bacteria  in  Activated  Sludge  (Der 

Einfluss  von  Ultraschall  auf  das  Absetzverhalten 

von    Fadenfoermigen    Bakterien    im    Blaehsch- 

lamm), 

W88-02083  5D 

Process   Performance  of  Pilot-Scale  Activated 
Sludge  Treatment  of  Pretreated  Coal  Gasifica- 
tion Wastewater, 
W88-02133  5D 

PAC-Activated  Sludge  Treatment  of  Coke-Plant 

Wastewater, 

W88-02136  5D 

Effects  of  Salinity  on  a  Rendering-Meat  Packing 

Hide    Curing    Wastewater    Activated    Sludge 

Process, 

W88-02141  5D 

Pilot-Scale   Anaerobic   Treatment   of  Peroxide 
Bleachery  Waste,  Paper  Machine  Effluent  and 
Waste  Activated  Sludge, 
W88-02166  5D 

Sludge  Bulking  Control  for  Highly  Degradable 

Wastewaters  Using  the  Cyclic  Activated  Sludge 

System, 

W88-02170  5D 

Studies  of  the  Uptake  of  Heavy  Metals  by  Acti- 
vated Sludge, 
W88-02182  5D 

Enhanced  COD  Removal  from  Pharmaceutical 
Wastewater  Using  Powdered  Activated  Carbon 
Addition  to  an  Activated  Sludge  System, 
W88-02204  5D 

Waste  Activated  Sludge  Digestion  with  Ther- 
mophilic Attached  Films, 
W88-02206  5D 

In-Basin  Chlorination  for  Control  of  Activated 

Sludge  Bulking  in  Industrial  Waste  Treatment 

Plants, 

W88-02207  5D 

Regulation  of  the  Synthesis  of  the  Denitrifying 

Enzymes  in  Activated  Sludge, 

W88-02213  5D 


SU-2 


SUBJECT  INDEX 


AGRICULTURAL  WATERSHEDS 


Activated  Sludge  Treatment  of  a  High  Strength 

Nitrogenous  Waste, 

W88-02214  5D 

Removal  of  Azo  Dyes  by  the  Activated  Sludge 

Process, 

W88-02215  5D 

Biological  Treatment  of  Soy  Sauce  Fermenta- 
tion Waste  -  Computer  Simulation  of  Fill-and- 
Draw  Activated  Sludge  System, 
W88-02216  5D 

Application   of  Combined   Powdered   Carbon/ 
Activated  Sludge  Treatment  to  Lurgi  Process 
Coal  Gasification  Wastewaters, 
W88-O2303  5D 

Priority  Pollutant  Removal:  Comparison  of  the 
DuPont  PACT(R)  Process  with  Activated 
Sludge  Followed  by  Granular  Carbon  Columns, 
W88-02304  5D 

Seasonal  Species  Composition,  Density  and  Role 
of    Nematodes    in    Activated-Sludge    Effluent 
Treatment  Works, 
W88-02345  5D 

Effluent  Quality  Variations  in  Relation  to  Water 

Reuse  for  Irrigation, 

W88-024O1  5E 

ACTIVATED  SLUDGE  PROCESS 

Application  of  a  Suspension-Airlift-Loop-Reac- 
tor to  the  Purification  of  Difficult  Wastewater 
(Einsatz  eines  Suspensions-Airlift-Schlaufen 
Reaktors  zur  Reinigung  Problematischer  Ab- 
waesser), 
W88-01814  5D 

Prediction  of  Soluble  Nickel  Removal  by  Acti- 
vated Sludge  Using  Free  Metal  Ion  Concentra- 
tions, 
W88-01938  5D 

Response  of  Phfhalate  Esters-Acclimated  Acti- 
vated Sludge  to  2,4-Dinitrophenol, 
W88-01940  5D 

Fate  of  Toxic  Organic  Compounds  in  Activated 
Sludge  and  Integrated  PAC  Systems, 
W88-01941  5D 

Application  of  Batch  Kinetic  Data  to  the  Sizing 
of  Continuous-Flow  Activated  Sludge  Reactors, 
W88-01944  5D 

Computer  Aided  Control  of  Nitrogen  Removal 
in  Small  Activated  Sludge  Wastewater  Treat- 
ment Plants, 
W88-01959  5D 

Field  Verification  of  On-Line  Instrumentation  at 
a  Municipal  Wastewater  Treatment  Plant, 
W88-01960  5D 

ACTIVATED  SLUDGE  PROCESSES 

Oxidation-Reduction   Potential   (ORP)   Regula- 
tion: A  Way  to  Optimize  Pollution  Removal  and 
Energy   Savings  in  the   Low   Load   Activated 
Sludge  Process, 
W88-01958  5D 


ADDITIVES 

Method  for  Strengthening  Soft  Soil, 
W88-01779 


ADENOSINE  TRIPHOSPHATE 

Use  of  ATP  as  a  Measure  for  Control  of  Micro- 
bial Contamination  in  Metalworking  Fluids, 
W88-02189  5G 

ADMINISTRATIVE  AGENCIES 

River  Basin  Concept  as  Seen  from  a  Manage- 
ment Perspective  in  USA, 
W88-02257  6B 


Rationale  for  Establishing  a  River  Basin  Author- 
ity in  Tanzania, 
W88-02260  6E 

ADMINISTRATIVE  DECISIONS 

Thames  Basin,  England  -  Legal  and  Administra- 
tive System, 
W88-02258  6E 

ADSORPTION 

Development  and  Application  of  Batch  Adsorp- 
tion Procedures  for  Designing  Earthen  Landfill 
Liners, 
W88-01752  5B 

Defluoridation  of  Black  Creek  Aquifer  Waters, 
W88-01769  5F 

Role  of  Fe(III)  in  Metal  Complex  Adsorption  by 

Hydrous  Solids, 

W88-01835  2K 

Comparison  of  Solvent  Extractions  and  Resin 
Adsorption   for   Isolation   of  Mutagenic   Com- 
pounds from  Chlorinated  Drinking  Water  with 
High  Humus  Content, 
W88-01837  5A 

Removal  of  Hazardous  Organic  Pollutants  by 

Biomass  Adsorption, 

W88-01852  5D 

Removal  of  Hazardous  Organic  Pollutants  by 

Adsorption  on  Microbial  Biomass, 

W88-01935  5D 

Measurement  of  Cadmium  Adsorption  on  Sedi- 
ments of  Lake  Comabbio  -  North  Italy  (Mesures 
D' Adsorption  du  Cadmium  sur  les  Sediments  du 
lac  de  Comabbio  -  Italie  du  Nord), 
W88-02016  5B 

Oil/Water    Separation    with    Surface   Modified 

Membranes, 

W88-02018  5D 

Adsorption  of  Copper,  Zinc  and  Lead  by  Bed 
Sediments  of  River  Ganges  in  India, 
W88-02021  5B 

Characterization  of  Adsorbates  from  Activated 
Carbon   Columns  Part  I:  The  Effect  of  Raw 
Water  Pretreatment  on  the  Sorption  of  Organo- 
halogen  Compounds, 
W88-02085  5F 

Adsorption  of  Heavy  Metals  with  Inert  Biologi- 
cal Sludges  at  Neutral  pH's, 
W88-02177  5D 

Studies  of  the  Uptake  of  Heavy  Metals  by  Acti- 
vated Sludge, 
W88-02182  5D 

International  Conference  on  Application  of  Ad- 
sorption to  Wastewater  Treatment,  Proceedings. 
W88-02284  5D 

Concepts  and  Principles  of  Carbon  Applications 

in  Wastewater  Treatment, 

W88-02285  5D 

Principles  of  Liquid-Phase  Adsorption, 
W88-02286  5D 

Mass    Transfer    Characteristics    of    Activated 
Carbon  Adsorption, 
2G  W88-02287  5D 

Effect    of    Operating    Parameters    on    Carbon 

Usage, 

W88-02288  5D 

Practical  Application  of  Adsorbent  Resins, 
W88-02295  5D 

Synthetic  Adsorbents  in  Wastewater  Treatment, 
W88-02296  5D 


Thermal    Reactivation   of  Granular    Activated 

Carbon, 

W88-02299  5D 

Biological/ Adsorption   Interactions  with   PAC, 
W88-02305  5D 

Economics  of  Adsorption  in  Wastewater  Treat- 
ment, 
W88-02310  5D 

Kinetics  of  Water  Vapor  Adsorption  on  Soils, 
W88-02329  2G 

Effect  of  Adsorption  on  Calibration  Graphs  Ob- 
tained for  Lead,  Cadmium  and  Copper  in  Natu- 
ral Water  Samples, 
W88-02399  5A 

Bioavailability     of     Sediment-Sorbed     Organic 

Chemicals:  A  Review, 

W88-02492  5B 

ADVANCE  MAINTENANCE 

Advance  Maintenance  in  Navigation  Channels, 
W88-01549  8A 


AERATION 

Stabilized  Aeration  on  Chutes, 
W88-01907 


8B 


Aeration  and  Control  of  Slurry  Odours  by  He- 

terotrophs, 

W88-02067  5D 

Removal  of  Cadmium  at  High  and  Low  Dosages 

by  an  Extended  Aeration  Process, 

W88-02175  5D 

Modified  Extended  Aeration  Plant  for  Minimiz- 
ing Sludge  Production, 
W88-02208  5D 


AEROBIC  DIGESTION 

Nitrogen  and  Aerobic  Treatment  of  Slurry, 
W88-02068 


5D 


AEROBIC  TREATMENT 

Full  Scale  Anaerobic-Aerobic  Biological  Treat- 
ment of  a  Semichemical  Pulping  Waste  Water, 
W88-02162  5D 

AEROMONAS 

Aeromonas  Hydrophila  Densities  in  Thermally- 
Altered  Reservoir  Water  and  Sediments, 
W88-02461  5C 

AGRICULTURAL  CHEMICALS 

Agricultural  Chemicals  in  Ground  Water:  Sug- 
gestions   for    The    Environmental    Protection 
Agency  Strategy, 
W88-01714  5B 

Effect  of  Biphenyl  Ether  Herbicides  on  the  For- 
mation of  Mutagenic  Intermediates  from  Procar- 
cinogens  by  Rainbow  Trout, 
W88-01715  5C 

AGRICULTURAL  RUNOFF 

Short-term  Effects  of  Propanil  on  Oxygen  Pro- 
duction by  Plankton  Communities  from  Catfish 
Ponds, 
W88-01723  5C 

Herbicide  Levels  in  Rivers  Draining  Two  Prai- 
rie Agricultural  Watersheds  (1984), 
W88-01800  5B 

Methods  of  Limiting  Pollutant  Washout  from 

Farming    Areas    by    Nonpoint    and    Drainage 

Flows, 

W88-01966  5G 

AGRICULTURAL  WATERSHEDS 

Herbicide  Levels  in  Rivers  Draining  Two  Prai- 
rie Agricultural  Watersheds  (1984), 
W88-01800  5B 


ft:-:-'/ 


SU-3 


AGRICULTURE 


SUBJECT  INDEX 


AGRICULTURE 

Agricultural  Application  of  Sewage  Sludge, 
W88-01508 


5E 


Monitoring  the  Response  of  Soils  and  Crops  to 

Sludge  Applications, 

W88-01517  5C 

Prediction  of  Nitrogen  and  Phosphorus  Losses 

as    Related    to    Agricultural    Drainage    System 

Design, 

W88-02071  2G 

Optimal    Aqueduct   Capacity   and    Distribution 

Policy:  Discrete  Approach, 

W88-02419  5F 

AIR  POLLUTION 

Multivariate  Stochastic  Modelling  of  Grass  Flu- 
oride and  Airborne  Fluorides, 
W88-02422  5B 

Influence  of  Alkaline  Particulates  on  the  Chem- 
istry of  Fog  Water  at  Delhi,  North  India, 
W88-02459  5A 

AIR  POLLUTION  EFFECTS 

Bacterial  Mutagenicity  and  Chemical  Analysis 
of    Polycyclic    Aromatic    Hydrocarbons    and 
Some  Nitro  Derivatives  in  Environmental  Sam- 
ples Collected  in  West  Germany, 
W88-02057  5C 

Influence  of  Acid  Precipitation  on  the  Develop- 
ment of  Erysiphe  Graminis  DC  f.  sp.  Tritici 
Marchal  (Einfluss  Saeurehaltiger  Niederschlaege 
auf  die  Entwicklung  von  Erysiphe  Graminis 
DC.  f.  sp.  Marchal), 
W88-02098  5C 

AIR  STRIPPING 

Pilot  Testing  and  Design  of  a  High  Temperature 
Air  Stripping  System  for  MEK  Removal, 
W88-02199  5D 

ALABAMA 

Design  and  Construction-Theodore  Ship  Chan- 
nel, 

W88-01524  8A 

Simulation  Study  of  the  Navigability  of  the 
Main  Ship  Channel  in  Mobile  Harbor, 

W88-01552  8A 

Fiscal   Year    1986   Program   Report   (Alabama 
Water  Resources  Research  Institute). 
W88-01770  9D 

ALGAE 

Effects  of  Supplements  on  the  Bioaccumulation 

of  Lead  in  Anabaena  Spp., 

W88-01718  5C 

Bioconcentration  and  Metabolism  of  DDT,  Fen- 
itrothion  and  Chlorpyrifos  by  the  Blue-Green 
Algae  Anabaena  sp.  and  Aulosira  fertilissima, 
W88-01863  5B 

Photosynthetic  Kinetics  Determine  the  Outcome 
of  Competition  for  Dissolved  Inorganic  Carbon 
by    Freshwater    Microalgae:    Implications    for 
Acidified  Lakes, 
W88-01988  2H 

Copper  as  an  Algicide  in  a  Tropical  Reservoir, 
W88-02347  5G 

Mechanism   of  Toxicity   of  Ionic   Copper  and 

Copper  Complexes  to  Algae, 

W88-02369  5C 

Predicting  the  Summer  Peak  Biomass  of  Four 
Species    of    Blue-Green    Algae    (Cyanophyta/ 
Cyanobacteria)  in  Swedish  Lakes, 
W88-02379  2H 


Biomass  and  Compositional  Changes  in  the  Peri- 
phytic  Community  of  an   Artificial   Stream   in 
Response  to  Lowered  pH, 
W88-02468  5C 

Role  of  Aluminium  Contamination  in  Determin- 
ing Phytoplankton  and  Zooplankton  Responses 
to  Acidification, 
W88-02471  5C 

In  Situ  Studies  and  Experiments  of  the  Ecotoxi- 
cology  of  Four  Metals  (Cd,  Pb,  Cu,  Zn)  on 
Algae  and  grazing  mollusks  (gastropoda) 
(Etudes  in  situ  Et  Experimentales  De  L'Ecotoxi- 
cologie  De  Quatre  Metaux  (Cd,  Pb,  Cu,  Zn) 
Chez  Des  Algues  Et  Des  Mollusques  Gastero- 
podes  Brouteurs), 
W88-02476  5C 

ALGAL  GROWTH  POTENTIAL 

Use  of  the  Algal  Growth  Potential  Test  for  Data 

Assessment, 

W88-01855  5A 

ALGICIDES 

Copper  as  an  Algicide  in  a  Tropical  Reservoir, 
W88-02347  5G 

ALGORITHMS 

Reduction  of  Errors  Caused  by  Bright  Bands  in 

Quantitative  Rainfall  Measurements  Made  Using 

Radar, 

W88-02054  7B 

Design    of    Dual-Purpose    Detention    Systems 

Using  Dynamic  Programming, 

W88-02413  4A 

ALKALINITY 

Total  Alkalinity  of  Surface  Waters:  A  Map  of 

the  Western  Region. 

W88-01884  7C 

Effects  of  Alkalinity  and  Hardness  on  Anaerobic 

Digestion  of  Landfill  Leachate, 

W88-02194  5D 

Influence   of  Alkaline    Particulates   on   pH   of 

Cloud  and  Rain  Water  in  India, 

W88-02408  2K 

Influence  of  Alkaline  Particulates  on  the  Chem- 
istry of  Fog  Water  at  Delhi,  North  India, 
W88-02459  5A 

ALLUVIAL  CHANNELS 

Soluble  Salt  Content  of  the  Alluvial  Banks  of  a 
Semi-Arid  Tributary  Catchment  of  the  Great 
Fish  River, 
W88-02090  2G 

ALUM  RECOVERY 

Testing  of  Alum  Recovery  for  Solids  Reduction 

and  Reuse, 

W88-02395  5F 

ALUM  SLUDGE 

Silvicultural  Application  of  Alum  Sludge, 
W88-02396  5E 

ALUMINUM 

Role  of  Aluminium  Contamination  in  Determin- 
ing Phytoplankton  and  Zooplankton  Responses 
to  Acidification, 
W88-02471  5C 

AMAZON  RIVER  BASIN 

Biology  of  Streams  as  Part  of  Amazonian  Forest 

Ecology, 

W88-01888  2E 

AMAZON  RIVER  BASINS 

Towards  a  Water  Balance  in  the  Central  Amazo- 
nian Region, 
W88-01887  4C 


AMBROSE  CHANNEL 

Beach   Restoration  on   Sandy  Hook,  Gateway 
National    Recreation    Area,   from   Maintenance 
Dredging  of  Ambrose  and  Sandy  Hook  Federal 
Navigation  Channels, 
W88-01534  8A 

AMMONIA 

Tower-Biology  (R)  and  Its  Application  for  the 

Nitrification/Denitrification    of   Ammonia-Rich 

Wastewater, 

W88-02186  5D 

AMOCO  CADIZ 

Long-Term  (1978-1986)  Population  Trends  of 
Black  Fin  Amphipods  of  Pierre  Noire  (Bay  of 
Morlaix,  Westerm  English  Channel)  After  the 
Amoco  Cadiz  Disaster  (Evolution  a  Long 
Terme  (1978-1986)  des  Populations  d'Amphi- 
podes  des  Sables  Fins  de  la  Pierre  Noire  (Baie  de 
Morlaix,  Manche  Occidentale)  Apres  la  Catas- 
trophe de  l'Amoco  Cadiz, 
W88-02OO1  5C 

Reproductive    Biology    and    the    Pathological 
Changes  of  the  Plaice  Pleuronectes  Platessa  (L.) 
After  the  'Amoco  Cadiz'  Oil  Spill  Along  the 
North-West  Coast  of  Brittany, 
W88-02372  5C 

AMPHIPODS 

Long-Term  (1978-1986)  Population  Trends  of 
Black  Fin  Amphipods  of  Pierre  Noire  (Bay  of 
Morlaix,  Westerm  English  Channel)  After  the 
Amoco  Cadiz  Disaster  (Evolution  a  Long 
Terme  (1978-1986)  des  Populations  d'Amphi- 
podes  des  Sables  Fins  de  la  Pierre  Noire  (Baie  de 
Morlaix,  Manche  Occidentale)  Apres  la  Catas- 
trophe de  l'Amoco  Cadiz, 
W88-02001  5C 

ANAEROBIC  CONDITIONS 

Hypothesis  for  Pelletisation  in  the  Upflow  An- 
aerobic Sludge  Bed  Reactor, 
W88-02089  5D 

ANAEROBIC  DIGESTION 

Two-Stage  Cyclic  Operation  of  Anaerobic  Fil- 
ters, 
W88-01828  5D 

Cultivation  of  Anaerobic  Granular  Sludge  in 
UASB  Reactors  with  Aerobic  Activated  Sludge 
as  Seed, 
W88-01839  5D 

Kinetics    of    Downflow    Anaerobic    Attached 

Growth  Reactors, 

W88-01854  5D 

Application    of  Anaerobic    Fluidized   Bed    for 
Treatment  of  Highly  Polluted  Effluents  (Appli- 
cation de  Lit  Fluidise  Anaerobie  au  Traitement 
des  Effluents  a  Forte  Charge  Organique), 
W88-02009  5D 

Anaerobic  Biodegradation  of  Monochlorophen- 

ols, 

W88-0201 1  5D 

Review  of  Full-Scale  Anaerobic   Digestion  in 

China, 

W88-02073  5D 

Irrigation  of  Primary  Treated  and  Anaerobically 
Treated  Meat-Processing  Wastes  onto  Pasture: 
Lysimeter  Trials, 
W88-02074  5E 

Virological  Studies  on  an  Anaerobic  Digestion 

System  for  Liquid  Pig  Manure, 

W88-02076  5D 

Isolation  and  Characterization  of  Acinetobacter 
Strains  Present  in  the  Liquid  Phase  of  an  Aero- 


SUBJECT  INDEX 


ANNUAL  DISTRIBUTION 


bic  Fixed  Bed  Digester,  while  Treating  a  Petro- 
chemical Effluent, 
W88-02087  5D 

Performance  and  Mixing  Characteristics  of  an 
Anaerobic  Hybrid  Reactor  Treating  a  Synthetic 
Fatty  Acid  Containing  Substrate, 
W88-O2088  5D 


Microbiology  of  Anaerobic  Digestion, 
W88-O2107 


5D 


Modelling  Toxic  Response  of  Anaerobic  Treat- 
ment, 
W88-02109  5D 

New  Technologies  for  Anaerobic  Wastewater 

Treatment, 

W88-O2110  5D 

Criteria  for  the  Utilization,  Design  and  Oper- 
ation of  UASB  Reactors, 
W88-02111  5D 

Anaerobic   Upflow   Bed-Filter   -   Development 

and  Application, 

W88-02112  5D 

Anaerobic  Wastewater  Treatment  in  the  Food 
Processing  Industry:  Two  Case  Studies, 
W88-02113  5D 


Advanced  Reactor  Design,  Operation  and  Econ- 

5D 


omy, 
W88-02114 


Technical  Aspects  and  Cost  Estimations  for  An- 
aerobic Systems  Treating  Vinasse  and  Brewery/ 
Soft  Drink  Wastewaters, 
W88-02116  5D 

Utilization  of  Vinasse  Effluents  from  an  Anaero- 
bic Reactor, 
W88-02U7  5D 


Biogas  Clean-Up  and  Utilization, 
W88-02118 


5D 


Anaerobic  Digestion  of  Municipal  Solid  Wastes, 
W88-02120  5E 

Anaerobic  Pretreatment  of  Brewery  Wastewater 

on  the  Industrial  Scale, 

W88-02139  5D 

Full  Scale  Anaerobic-Aerobic  Biological  Treat- 
ment of  a  Semichemical  Pulping  Waste  Water, 
W88-02162  5D 

Treatment  of  Dairy  Wastewater  by  the  Anaero- 
bic Up-Row  Packed  Bed  Reactor, 
W88-02169  5D 

Scale-Up  of  the  Membrane  Anaerobic  Reactor 

System, 

W88-02172  5D 

Effects  of  Alkalinity  and  Hardness  on  Anaerobic 

Digestion  of  Landfill  Leachate, 

W88-02194  5D 

Shock  Load  Capabilities  of  Anaerobic  Systems 
Treating  High  Strength  Wastewaters, 
W88-O2203  5D 

Waste  Activated  Sludge  Digestion  with  Ther- 
mophilic Attached  Films, 
W88-02206  5D 

Membrane  Technique  for  Biomass  Retention  in 
Anaerobic  Waste  Treatment  Processes, 
W88-02211  5D 

Development  of  an  Anaerobic  Treatment  Proc- 
ess for  Wastewaters  Containing  High  Sulfates, 
W88-02217  5D 

Anaerobic  Pretreatment  of  Corn  Ethanol  Pro- 
duction Wastewater, 
W88-02221  5D 


Performance  Evaluation  of  the  Anaerobic  Fluid- 
ized  Bed  Biofilm  Reactor:  Methane  Production 
from  Glucose, 
W88-02223  5D 

Development  of  Biofilm  in  the  Anaerobic  Rotat- 
ing Biological  Contactor  Process, 
W88-02225  5D 

ANAEROBIC  FILTERS 

Performance  of  an   Anaerobic  Filter  Treating 

Soluble  Carbohydrate  Waste, 

W88-02209  5D 

ANAEROBIC  METABOLISM 

Anaerobic  Metabolism  Enzymes  as  Markers  of 

Flooding  Stress  in  Maize  Seeds, 

W88-01998  21 

ANAEROBIC  ROTATING  BIOLOGICAL 
CONTACTORS 

Development  of  Biofilm  in  the  Anaerobic  Rotat- 
ing Biological  Contactor  Process, 
W88-02225  5D 


ANAEROBIC  SLUDGE 

Analysis  of  Anaerobic  Biofilms, 
W88-02008 


5D 


ANAEROBIC  STABILIZATION  BASINS 

Biokinetic  Models  to  Optimize  Aerated  Stabili- 
zation Basins, 
W88-02164  5D 

ANAEROBIC  TREATMENT 

Pilot  Plant  Study  of  an  Anaerobic  Filter  for 
Treating   Wastes   from   a   Complex   Slaughter- 
house, 
W88-02142  5D 

Pilot-Scale   Anaerobic   Treatment  of  Peroxide 

Bleachery  Waste,  Paper  Machine  Effluent  and 
Waste  Activated  Sludge, 

W88-02166  5D 

ANAEROBIC  UPFLOW  BED-FILTER 

Anaerobic   Upflow   Bed-Filter   -   Development 

and  Application, 

W88-02112  5D 

ANALYTICAL  METHODS 

New,  Rapid  Clean-up  Procedure  for  the  Simul- 
taneous Determination  of  Different  Groups  of 
Organic  Micropollutants  in  Sediments;  Applica- 
tion in  Two  European  Estuarine  Sediment  Stud- 
ies, 
W88-02007  5A 

Manual  for  Design  and  Operation  of  a  Solenoid- 
Based   Delivery   System   for   Aquatic  Toxicity 
Testing, 
W88-02014  7B 

Laboratory  Methods  for  Estimating  Available 

Nitrogen  in  Manures  and  Sludges, 

W88-02072  5E 

Specific   Analysis  of  Oil   Emulsions   in   Water 
(Differenzierte  Bestimmung  von  Oelemulsionen 
in  Wasser), 
W88-02082  5A 

Sediment  Quality  Criteria  -  General  Aspects  and 

International  State  of  Discussion  (Qualitaetskri- 

terien   fuer   Gewaessersedimente   -   Allgemeine 

Problematik  und  Internationaler  Stand  der  Dis- 

kussion), 

W88-02086  5A 

Procedure  for  Determining  Potential  Gas  Quan- 
tities in  an  Existing  Sanitary  Landfill, 
W88-02119  5E 

Determination  of  the  Biodegradable  Fraction  of 
Dissolved  Organic  Matter  in  Waters, 
W88-02343  5A 

Study  by  Epifluorescence  of  the  Fate  of  the 
Total  Bacterial  Flora  in  a  Bottled  Mineral  Water 


(Etude  par  Epifluorescence  de  L'Evolution  de  la 

Microflore  Totale  dans  une  Eau  Minerale  Em- 

bouteillee), 

W88-02346  5B 

Criteria  Establishing  Biofilm-Kinetic  Types, 
W88-02349  5D 

Electrothermal  Atomic-Absorption  Spectromet- 

ric  Analysis  of  Lake  Waters  for  Mn,  Fe,  Pb,  and 

Cd, 

W88-02359  5A 

Liquid  Chromatographic  Determination  of  Ali- 
phatic  Diamines   in   Water   Via  Derivatization 
with  Acetylacetone, 
W88-02363  5A 

Automatic  Bottle  Sealing  Mechanism  for  Se- 
quential Sampling  of  Volatile  Organics  in  Water, 
W88-02390  5A 

Effect  of  Adsorption  on  Calibration  Graphs  Ob- 
tained for  Lead,  Cadmium  and  Copper  in  Natu- 
ral Water  Samples, 
W88-02399  5A 

Determination  of  Organic  Acid  Anions  in  Pre- 
cipitation by  Ion  Chromatography  Exclusion, 
W88-02469  5A 

ANIMAL  BEHAVIOR 

Animal    Decision    Making   and   Its   Ecological 
Consequences:  The  Future  of  Aquatic  Ecology 
and  Behavior, 
W88-02423  2H 

ANIMAL  TISSUES 

Low  Salinity  Induces  Reversible  Tissue  Regres- 
sion in  the  Estuarine  Sponge  Microciona  Proli- 
fera  (Ellis  and  Solander), 
W88-02129  2L 

ANIMAL  WASTES 

Investigations  into  the  Feasibility  of  a  Duck- 
Fish-Vegetable  Integrated  Agriculture-Aquacul- 
ture   System   for   Developing   Areas   in   South 
Africa, 
W88-02093  81 

Use  of  Sheep  Manure  as  Nutrient  with  Fish 
Feed  in  Pond  Fish  Polyculture  in  Transkei, 
W88-02094  81 

Effective  Treatment  of  Wastewater  from  Ren- 
dering Plants, 
W88-02140  5D 

Effects  of  Salinity  on  a  Rendering-Meat  Packing 

Hide    Curing    Wastewater    Activated    Sludge 

Process, 

W88-02141  5D 

Pilot  Plant  Study  of  an  Anaerobic  Filter  for 
Treating   Wastes  from  a  Complex   Slaughter- 
house, 
W88-02142  5D 

Improved  Alkalimetric  Monitoring  for  Anaero- 
bic Digestion  of  Poultry  Manure, 
W88-02147  5D 

ANION  EXCHANGE 

Disinfection  of  Anion  Exchange  Resins  in  the 
Combined  Ion  Exchange/Biological  Denitrifica- 
tion  Process,  Part  I:  Effect  on  Water  Quality, 
W88-01973  5F 


ANN  ARBOR 

Calcining  Sludge  -  A  Partial  Solution, 
W88-01513 


5E 


ANNUAL  DISTRIBUTION 

Estimating  the  Upper  Tail  of  Flood  Frequency 

Distributions, 

W88-01697  2E 


SU-5 


ANNUAL  RUNOFF 


SUBJECT  INDEX 


ANNUAL  RUNOFF 

Annual  Low  Flows  Generated  by  Mixed  Proc- 
esses, 

W88-01967  2E 

ANTIBIOTIC  RESISTANCE 

Incidence   of  Antibiotic    Resistant   Bacteria   in 

Drinking  Water  in  Cairo, 

W88-02486  5B 

ANTIMONY 

Separation  Studies  of  As(III),  Sb(III)  and  Bi(Ill) 

by     Reversed-Phase     Paper     Chromatographic 

Technique, 

W88-01833  5A 

APHIDS 

Preference  of  the  Green  Peach  Aphid,  Myzus 
persicae,  for  Plants  Grown  in  Sewage  Sludges, 
W88-01724  3C 

APPLE  MAGGOT  FLIES 

Acid    Rain    Affects    Egg-Laying    Behavior    of 

Apple  Maggot  Flies, 

W88-01879  5C 

AQUACULTURE 

Studies  on  the  Ecological  Effects  of  Varying  the 

Size  of  Fish  Ponds  Loaded  with  Manures  and 

Feeds, 

W88-02039  81 

Culture  of  Mullet  Species  in  Ponds  Receiving 
Iron  Crush  Effluents  at  El-Baharia  Oasis,  Egypt, 
W88-02041  81 

Culture  of  Endomyces  fibuliger  in  Mussel  Proc- 
essing Wastes  and  Precipitation  with  PEGs  of  its 
Extracellular  Amylolytic  System, 
W88-02060  5C 

Investigations  into  the  Feasibility  of  a  Duck- 
Fish-Vegetable  Integrated  Agriculture-Aquacul- 
ture   System   for   Developing   Areas   in   South 
Africa, 
W88-02093  81 

Use  of  Sheep  Manure  as  Nutrient   with  Fish 
Feed  in  Pond  Fish  Polyculture  in  Transkei, 
W88-02094  81 

Growth  of  the  Chinese  Grass  Carp  Ctenophar- 
yngodon   Idella   Fed   on   Cabbage   Wastes  and 
Kikuyu  Grass, 
W88-02095  81 

Utilization  of  Vinasse  Effluents  from  an  Anaero- 
bic Reactor, 
W88-02117  5D 

AQUATIC  BACTERIA 

Evaluation  of  the  saturation  approach  to  meas- 
urement of  Vmax  for  Glucose  Mineralization  by 
Epilithic  Freshwater  Bacteria, 
W88-01803  2H 

AQUATIC  ECOLOGY 

Animal    Decision    Making   and    Its    Ecological 
Consequences:  The  Future  of  Aquatic  Ecology 
and  Behavior, 
W88-02423  2H 

AQUATIC  PLANTS 

Relations  Between  Aquatic  Plant  Communities 
and  Lake  Characteristics  on  Macquarie  Island, 
W88-O1805  2H 

Weight-Density     Relationships    in     Submerged 
Macrophytes:    The    Importance    of   Light    and 
Plant  Geometry, 
W88-01849  2H 

Light  and  Nutrients  in  the  Control  of  Aquatic 
Plant  Community  Structure.  I.  In  Situ  Experi- 
ments, 
W88-O1980  2H 


Light  and  Nutrients  in  the  Control  of  Aquatic 
Plant  Community  Structure.  II.  In  situ  Observa- 
tions, 
W88-01981  21 

Impact  of  Litter  and  Annual  Plants  on  Recruit- 
ment from  the  Seed  Bank  of  a  Lacustrine  Wet- 
land, 
W88-02077  2H 

Biomass  and  Species  Richness  of  Aquatic  Ma- 
crophytes in  Four  Maine  (U.S.A.)  Lakes  of  Dif- 
ferent Acidity, 
W88-02079  5C 

AQUEOUS  SOLUTIONS 

Methods  to  Determine  Structure  in  Water  and 

Aqueous  Solutions, 

W88-01594  IB 

Low-Frequency  Raman  Scattering  from  Water 
and  Aqueous  Solutions:  A  Direct  Measure  of 
Hydrogen  Bonding, 
W88-01595  IB 

Diffraction  Techniques  for  the  Study  of  Pure 

Water  and  Aqueous  Solutions, 

W88-01597  IB 

Examination  of  the  Zinc  Cementation  of  Cadmi- 
um in  Aqueous  Solutions, 
W88-01928  5D 

AQUIFER  CHARACTERISTICS 

Regional  Underpressuring  in  Deep  Brine 
Aquifers,  Palo  Duro  Basin,  Texas:  1.  Effects  of 
Hydrostratigraphy  and  Topography, 

W88-01681  2F 

Regional     Underpressuring     in     Deep     Brine 
Aquifers,  Palo  Duro  Basin,  Texas:  2.  The  Effect 
of  Cenozoic  Basin  Development, 
W88-01682  2F 

AQUIFER  MANAGEMENT 

Optimal  Management  of  a  Regional  Aquifer  in 

Eastern  Saudi  Arabia, 

W88-02381  4B 

AQUIFERS 

Mine  Water. 

W88-01554  4B 

Issues  of  Aquifer  Leakage  in  In-Situ  Uranium 
Mining, 

W88-01587  2F 

Water  in  Mining  and  Underground  Works  (El 
Agua  en  la  Mineria  y  Trabajos  Subterraneos). 
W88-01601  4B 

Characteristics   of  Big   Sandy   River   Drainage 
Basin  Water  and  of  Salty  Aquifer  Water, 
W88-01614  5E 

Regional  Underpressuring  in  Deep  Brine 
Aquifers,  Palo  Duro  Basin,  Texas:  1.  Effects  of 
Hydrostratigraphy  and  Topography, 

W88-01681  2F 

Regional     Underpressuring     in     Deep     Brine 
Aquifers,  Palo  Duro  Basin,  Texas:  2.  The  Effect 
of  Cenozoic  Basin  Development, 
W88-01682  2F 

Geochemical     Evolution    of    Groundwater    in 
Stratified-Drift  and  Arkosic  Bedrock  Aquifers  in 
North  Central  Connecticut, 
W88-01686  2F 

Comparison  of  Geostatistical  Methods  for  Esti- 
mating Transmissivity  Using  Data  on  Transmis- 
sivity  and  Specific  Capacity, 
W88-01912  2F 

Water  Quality  Aspects  of  Artificial  Aquifer  Re- 
charge with  Treated  Wastewater, 
W88-02092  5G 


Groundwater   Flow    Paths   and    Hydrogeoche- 
mistry  in  Deep  Granites  and  Gneisses  (Grund- 
wasserfliesswege  und  Hydrogeochemie  in  Tiefen 
Graniten  and  Gneisen), 
W88-02097  2F 

Control    and    Management   of  Land    Use    and 

Water  Resources  of  Bhavani  River  Basin  in 
Tamil  Nadu,  India, 

W88-02238  3F 

Regional  Hydrogeologic  Research  in  the  Palo 

Duro     Basin     for     Nuclear-Waste  Repository 

Siting, 

W88-02331  5E 

Geotechnical  Considerations  for  the  Design  of 
an  Exploratory  Shaft  Facility  for  a  Nuclear 
Waste  Repository  in  Deaf  Smith  County,  Texas, 
W88-02332  5E 

Groundwater     Temperature     Fluctuations     at 
Lyons  Ferry  Fish  Hatchery,  Washington, 
W88-02388  2F 

Digital  Simulation  Model  for  Brine  Coning  in 
Unconfined  Anisotropic  Aquifers, 

W88-02441  2F 

ARCHAEOLOGY 

Archaeological  Analysis  of  the  Proposed  Flor- 


ence Water  Treatment  Plant, 
W88-01608 


6G 


Studies  in  the  Hohokam  Community  of  Marana. 
W88-01661  6G 

Field  Investigations  at  the  Marana  Community 

Complex. 

W88-01662  6G 

Buried   in   the   Bottoms:   The   Archaeology   of 

Lake   Creek   Reservoir,    Montgomery   County, 

Texas, 

W88-01663  6G 

Plan  for  Archaeological  Investigations  at  Histor- 
ic Dam  Construction  Camps  in  Central  Arizona. 
W88-01673  6G 

ARCTIC  GRAYLING 

Fish  Passage  Through  Poplar  Grove  Creek  Cul- 
vert, Alaska, 
W88-02357  81 

ARID  REGIONS 

Response  to  an  Exotic  Habitat  by  Arid  Riparian 
Breeding  Birds  Along  an  Elevational  Gradient, 
W88-01668  2E 

ARIZONA 

Archaeological  Analysis  of  the  Proposed  Flor- 
ence Water  Treatment  Plant, 
W88-016O8  6G 

Studies  in  the  Hohokam  Community  of  Marana. 
W88-01661  6G 

Field  Investigations  at  the  Marana  Community 

Complex. 

W88-01662  6G 

Response  to  an  Exotic  Habitat  by  Arid  Riparian 
Breeding  Birds  Along  an  Elevational  Gradient, 
W88-01668  2E 

I.  Potential  Effects  of  Partial  Water  Withdraw- 
als from  the  Verde  River  on  Riparian  Vegeta- 
tion, 

W88-01670  6G 

II.  Structure  of  Riparian  Habitats  at  Selected 
Sites  Along  the  Verde  and  East  Verde  Rivers  of 
Central  Arizona, 

W88-01671  6G 


SU-6 


SUBJECT  INDEX 


BAYS 


Plan  for  Archaeological  Investigations  at  Histor- 
ic Dam  Construction  Camps  in  Central  Arizona. 
W88-01673  6G 

Nitrogen    Dynamics    During    Succession    in    a 

Desert  Stream, 

W88-01872  2H 

AROMATIC  COMPOUNDS 

Comparison  of  Stationary  HPLC-phases  for  the 
Separation  and  Determination  of  Polycyclic  Ar- 
omatic Hydrocarbons  (16  PAH's  off  NBS-stand- 
ard)  (Vergleich  Stationarer  HPLC-Phasen  fur 
die  Trennung  und  Bestimmung  polycyclischer 
aromatischer  Kohlenwasserstoffe  (16  PAH's  urn- 
fassender  Standard  nach  NBS)), 
W88-01976  5A 

Preparation  of  Environmental  Samples  for  the 
Determination  of  Polycyclic  Aromatic  Hydro- 
carbons by  Thin-Layer  Chromatography, 
W88-01983  5A 

AROMATIC  HYDROCARBONS 

Influence  of  Oxygen  on  the  Direct  Photolysis  of 
Simple  Aromatics  in  Aqueous  Systems  (Einfluss 
von    Sauerstoff  auf  die    Direktphotolyse    Ein- 
facher  Aromaten  in  Waessrigen  Systemen), 
W88-02101  5B 

Use  of  Autocorrelation  Molecular  Descriptors  in 
Quantitative  Structure-Ecotoxicity  Relatioships 
Studies  (Utilisation  des  Descripteurs  Molecu- 
laires  d' Autocorrelation  dans  les  Etudes  Quanti- 
tatives  du  Type  Structure-Ecotoxicite), 
W88-02104  5C 

Accumulation  of  Mutagenic  Polycyclic  Aromat- 
ic Hydrocarbons  in  Biological  Sludge, 
W88-02224  5D 

ARSENIC 

Separation  Studies  of  As(III),  Sb(III)  and  Bi(III) 

by     Reversed-Phase     Paper     Chromatographic 

Technique, 

W88-01833     m  5A 

ARTHROPODS 

Use  of  Bioassays  to  Assess  Aquatic  Arthropod 
Mortality  from  Permethrin  Drift  Deposits, 
W88-02037  5C 

ARTIFICIAL  INTELLIGENCE 

METEOR:  An  Artificial  Intelligence  System  for 

Convective  Storm  Forecasting, 

W88-02048  7B 

ARTIFICIAL  RAIN 

pH-Response  on  Leaves  and  Isolated  Cuticles  of 

Hedera  Helix  L.  After  Wetting  with  Artificial 

Rainwater, 

W88-01885  5C 

ARTIFICIAL  RECHARGE 

Water  Quality  Aspects  of  Artificial  Aquifer  Re- 
charge with  Treated  Wastewater, 
W88-O2092  5G 

ASBESTOS 

Using  Asiatic  Clams  as  a  Biomonitor  for  Chryso- 
tile  Asbestos  in  Public  Water  Supplies, 
W88-02318  5  A 

ASH  TIPS 

Prevention  of  Water  Pollution  and  Plan  for  the 
Exploitation  of  the  Ash  Tip  of  the  La  Robla 
Conventional  Power  Station, 
W88-01555  5E 

ATMOSPHERIC  CHEMISTRY 

Computer  Modelling  Study  of  the  Chemistry 
Occurring  During  Cloud  Formation  over  Hills, 
W88-02402  2K 

Oxidation  of  S02  in  Rainwater  and  its  Role  in 

Acid  Rain  Chemistry, 

W88-024O5  5B 


Chemical     Composition     of     Precipitation 
Marion  Island  (Sub-Antarctic), 
W88-02410 


2K 


Deposition  of  Nitrate-N  and  Sulfate-S  by  Pre- 
cipitations in  Schleswig-Holstein, 
W88-02411  2B 

ATRAZINE 

Effects  of  Atrazine  on  Dissolved  Oxygen  and 
Nitrate  Concentrations  in  Aquatic  Systems, 
W88-02022  5C 

ATTITUDES 

Public   Attitudes   toward   Water   Conservation, 
W88-02315  3D 

Socioeconomic  Factors  Affecting  Water  Con- 
servation in  Southern  Texas, 
W88-02317  3D 

AUFTRIEB-77 

Models  of  Coastal  Upwelling  Driven  by  JOINT- 

1  and  AUFTRIEB-77  Data, 

W88-01620  2L 

AUSTRALIA 

Approach  to  Eutrophication  Problems  Close  to 
an  Expanding  Metropolis  in  Australia, 
W88-02243  5G 

Influence   of  Environmental   Variables  on   the 
Fish  Fauna  of  the  Deeper  Waters  of  a  Large 
Australian  Estuary, 
W88-02371  2L 

AUTOMATION 

Socio-Technological  Aspects  of  Automation  in 

Public  Works  Activities, 

W88-01957  6B 

Manual  for  Design  and  Operation  of  a  Solenoid- 
Based   Delivery   System   for   Aquatic  Toxicity 
Testing, 
W88-02014  7B 


Computer  Analysis  Justifies  Desalination, 
W88-02433 


3A 


AUTOTHERMAL  THERMOPHILIC  AEROBIC 
DIGESTION 

Autothermal  Thermophilic  Aerobic  Digestion  in 

the  Federal  Republic  of  Germany, 

W88-02226  5D 

AZODYES 

Removal  of  Azo  Dyes  by  the  Activated  Sludge 

Process, 

W88-02215  5D 

AZOLLA 

Influence  of  Domestic  Sewage  on  Growth  and 
Nitrogen  Fixation  of  Azolla  pinnata  R.  Br., 
W88-02078  5E 

BACTERIA 

Bacteria  in  Deep   Coastal   Plain   Sediments  of 

Maryland:    A    Possible    Source    of    C02    to 

Groundwater, 

W88-01694  2F 

Presence    of    Erwinia    carotovora    in    Surface 

Water  in  North  America, 

W88-01711  2H 

Bacterial  Survey  of  Well  Water  -  Tehran,  Iran, 
W88-01880  7B 

Survival  of  Indicator  Organisms  in  a  Detention 
Pond  Receiving  Combined  Sewer  Overflow, 
W88-01948  5B 

Removal  of  Excreted  Bacteria  and  Viruses  in 

Deep  Waste   Stabilization   Ponds  in  Northeast 

Brazil, 

W88-01950  5D 

Isolation  and  Characterization  of  Acinetobacter 
Strains  Present  in  the  Liquid  Phase  of  an  Aero- 


bic Fixed  Bed  Digester,  while  Treating  a  Petro- 
chemical Effluent, 
W88-02087  5D 

Study  by   Epifluorescence  of  the  Fate  of  the 

Total  Bacterial  Flora  in  a  Bottled  Mineral  Water 

(Etude  par  Epifluorescence  de  L'Evolution  de  la 

Microflore  Totale  dans  une  Eau  Minerale  Em- 

bouteillee), 

W88-02346  5B 

Performance  of  Wastewater  Stabilization  Ponds 

at  Different  Depths, 

W88-02460  5D 

Incidence   of  Antibiotic   Resistant   Bacteria   in 

Drinking  Water  in  Cairo, 

W88-02486  5B 

Nonlinear  Optimization  Modeling  of  Coliform 

Bacteria, 

W88-02490  5G 

BACTERIAL  ANALYSIS 

Profiency  Testing  of  Water  Microbiology  Lab- 
oratories in  The  Netherlands, 
W88-01710  5G 

BACTERICIDES 

Use  of  Controlled  Release  Bactericides  for  Rec- 
lamation and  Abatement  of  Acid  Mine  Drain- 
age, 
W88-01572  5G 

BACTERIOPHAGES 

Survival  of  Indicator  Organisms  in  a  Detention 
Pond  Receiving  Combined  Sewer  Overflow, 
W88-01948  5B 

BALING 

Baling:  A  Case  Study, 

W88-01757  5E 

BANK  EROSION 

Prediction    of  Wind    Wave   Characteristics   in 

Large  Canals, 

W88-01910  8B 

Analysis  of  Stratigraphic  Control  on  River  Bank 

Failure, 

W88-01994  8D 

BANK  STABILIZATION 

Analysis  of  Stratigraphic  Control  on  River  Bank 

Failure, 

W88-01994  8D 

Gabions    Used    in    Stream    Grade-Stabilization 

Structures:  A  Case  History, 

W88-02356  4D 

BARROW 

Water     Conservation     and     Management     in 

Barrow,  Alaska, 

W88-02312  3D 

BASEL 

Survival  of  Father  Rhine, 

W88-01891  5B 

BASS 

Biotransformation  of  Molinate  (Ordram)  in  the 

Striped  Bass  (Morone  Saxatilis), 

W88-02029  5B 

BAUXITE 

Effectiveness  of  Lime-based  Amendments  and 
Bauxite  Residues  at  Removing  Phosphorus  from 
Piggery  Effluent, 
W88-01861  5D 

BAYS 

Dredging  as  a  Cleanup  Method  for  an  Industrial- 
ized Bay, 
W88-01539  5G 


SU-7 


mm- 


■'■■■■■■■ 

■•'■'•'•:•'. 


BEACH  PLANTS 


SUBJECT  INDEX 


BEACH  PLANTS 

Tracing  of  Xenobiotic  Contamination  in  Water 

with  the  Aid  of  Fish  Bile  Metabolites:  A  Field 

Study  with  Caged  Rainbow  Trout  (Salmo  gaird- 

neri), 

W88-02031  5A 

BEACH  RESTORATION 

Beach   Restoration  on   Sandy   Hook,   Gateway 
National    Recreation   Area,    from    Maintenance 
Dredging  of  Ambrose  and  Sandy  Hook  Federal 
Navigation  Channels, 
W88-01534  8A 

BEACHES 

Reflection  of  a  Shallow-Water  Soliton.  Part  2. 

Numerical  Evaluation, 

W88-02327  8B 

BED  LOAD 

Calculations   of  the   Critical    Shear   Stress   for 
Motion  of  Uniform   and   Heterogeneous   Sedi- 
ments, 
W88-01680  2J 

BEDROCK 

Hazardous  Waste  Disposal  in  Crystalline  Rock, 
W88-01747  5E 

BEDROCK  AQUIFERS 

Geochemical    Evolution    of    Groundwater    in 
Stratified-Drift  and  Arkosic  Bedrock  Aquifers  in 
North  Central  Connecticut, 
W88-01686  2F 

BEHAVIORAL  ECOLOGY 

Animal    Decision    Making   and    Its   Ecological 
Consequences:  The  Future  of  Aquatic  Ecology 
and  Behavior, 
W88-02423  2H 

BENEFITS 

Effectiveness  of  Residential  Water  Conservation 

Measures, 

W88-02316  3D 

BENTHIC  ENVIRONMENT 

Benthic    Resources   Assessment   Technique,    A 
Method  for  Quantifying  the  Effects  of  Benthic 
Community  Changes  on  Fish  Resources, 
W88-01531  5C 

BENTHIC  ZONE 

Benthal  Interactions  in  a  Kraft  Mill  Wastewater 

Lagoon, 

W88-02165  5D 

BENZO  (A)PYRENE 

Effects  of  Feeding  and  Temperature  on  Uptake, 
Elimination  and  Metabolism  of  Benzo(a)pyrene 
in  the  Bluegill  Sunfish  (Lepomis  macrochirus), 
W88-02027  5C 

Analysis  of  Adduct  Formation  in  the  Bluegill 
Sunfish       (Lepomis       macrochirus)       Between 
Benzo(a)Pyrene  and  DNA  of  the  Liver  and  He- 
moglobin of  the  Erythrocyte, 
W88-O2030  5C 

BHAVANI  RIVER 

Control    and    Management    of   Land    Use   and 
Water    Resources   of  Bhavani    River   Basin   in 
Tamil  Nadu,  India, 
W88-02238  3F 

BIG  SANDY  RIVER 

Characteristics   of  Big   Sandy   River   Drainage 
Basin  Water  and  of  Salty  Aquifer  Water, 
W88-01614  5E 

BIMODAL  PORE  DISTRIBUTION 

Effects  of  a  Biomodal  Pore  Distribution  on 
Matrix  Diffusion  in  a  Fractured  Porous  Medium, 
W88-01658  5B 

BIOACCUMULATION 

Use  of  a  Bioassay  to  Evaluate  the  Bioaccumula- 
tion  of  Contaminants  by  Animals  Colonizing  a 


Wetland  Created   with  Contaminated  Dredged 

Material, 

W88-01536  5B 

Effects  of  Supplements  on  the  Bioaccumulation 

of  Lead  in  Anabaena  Spp., 

W88-01718  5C 

Temporal  Variation  of  Metals  in  the  Seagrass 
Posidonia  australis  and  Its  Potential  as  a  Sentinel 
Accumulator  Near  a  Lead  Smelter, 
W88-01997  5B 

Effects  of  Feeding  and  Temperature  on  Uptake, 
Elimination  and  Metabolism  of  Benzo(a)pyrene 
in  the  Bluegill  Sunfish  (Lepomis  macrochirus), 
W88-02027  5C 

Biotransformation  of  Molinate  (Ordram)  in  the 

Striped  Bass  (Morone  Saxatilis), 

W88-02029  5B 

Analysis  of  Adduct  Formation  in  the  Bluegill 
Sunfish       (Lepomis      macrochirus)       Between 
Benzo(a)Pyrene  and  DNA  of  the  Liver  and  He- 
moglobin of  the  Erythrocyte, 
W88-02030  5C 

Uptake  of  Kepone  by  the  Estuarine  Bivalve 
Rangia  Cuneata,  During  the  Dredging  of  Con- 
taminated Sediments  in  the  James  River,  Virgin- 


W88-02339 


5B 


Relationship  Between  Lead  Concentrations  in 

Seawater  and  in  the  Mussel  Mytilus  edulis:  A 
Water-Quality  Criterion, 

W88-02370  5B 


Copper  Uptake  by  the  Water  Hyacinth, 
W88-02400 


5B 


Unavailability  of  Polynuclear  Aromatic  Hydro- 
carbons   from    Coal    Particles    to   the   Eastern 
Oyster, 
W88-02421  5B 

Mercury  in  Soils,  Sediments,  and  Clams  from  a 

North  Carolina  Peatland, 

W88-02470  5B 

Removal  of  Metal  Ions  from  Aqueous  Solutions 
by  Penicillium  Biomass:  Kinetic  and  Uptake  Pa- 
rameters, 
W88-02472  5B 

In  Situ  Studies  and  Experiments  of  the  Ecotoxi- 
cology  of  Four  Metals  (Cd,  Pb,  Cu,  Zn)  on 
Algae  and  grazing  mollusks  (gastropoda) 
(Etudes  in  situ  Et  Experimentales  De  L'Ecotoxi- 
cologie  De  Quatre  Metaux  (Cd,  Pb,  Cu,  Zn) 
Chez  Des  Algues  Et  Des  Mollusques  Gastero- 
podes  Brouteurs), 
W88-02476  5C 

BIOASSAY 

Biomphalaria  Glabrata  (SAY),  A  Suitable  Orga- 
nism for  a  Biotest, 
W88-02020  5A 

Use  of  Bioassays  to  Assess  Aquatic  Arthropod 
Mortality  from  Permethrin  Drift  Deposits, 
W88-02037  5C 

Determination  of  the  Biodegradable  Fraction  of 
Dissolved  Organic  Matter  in  Waters, 
W88-02343  5A 


Light  Induced  Nitrosomonas  Inhibition, 
W88-02350 


5D 


BIOASSAYS 

Use  of  a  Bioassay  to  Evaluate  the  Bioaccumula- 
tion of  Contaminants  by  Animals  Colonizing  a 
Wetland  Created  with  Contaminated  Dredged 
Material, 
W88-01536  5B 


Role  of  Aluminium  Contamination  in  Determin- 
ing Phytoplankton  and  Zooplankton  Responses 
to  Acidification, 
W88-02471  5C 

BIOAVAILABILITY 

Bioavailability     of     Sediment-Sorbed     Organic 

Chemicals:  A  Review, 

W88-02492  5B 

BIOCHEMISTRY 

Biomembranes,    Part    O,    Protons    and    Water: 

Structure  and  Translocation. 

W88-01593  IB 

BIOCONCENTRATION 

Bioconcentration  and  Metabolism  of  DDT,  Fen- 
itrothion  and  Chlorpyrifos  by  the  Blue-Green 
Algae  Anabaena  sp.  and  Aulosira  fertilissima, 
W88-01863  5B 

BIODEGRADATION 

Comparison  of  Occurrence  and  Rates  of  Chemi- 
cal Biodegradation  in  Natural  Waters, 
W88-01722  5B 

Biodegradation  of  Oil  on  Drilled  Cuttings, 
W88-01930  5D 

Aeration  and  Control  of  Slurry  Odours  by  He- 

terotrophs, 

W88-02067  5D 

Microbial  Degradation  of  Hazardous  Wastes  by 

Land  Treatment, 

W88-02193  5D 

Evaluation  of  Biodegradation  Kinetics  for  Prior- 
ity Pollutants, 
W88-02210  5D 

BIOFILM  REACTORS 

Performance  Evaluation  of  the  Anaerobic  Fluid- 
ized  Bed  Biofilm  Reactor:  Methane  Production 
from  Glucose, 
W88-02223  5D 

BIOFILMS 

Removal    of    Taste-and    Odor-Causing    Com- 
pounds  by   Biofilms   Grown   on   Humic    Sub- 
stances, 
W88-01895  5F 

Significance  of  Segregation  of  Biomass  in  Bio- 
films, 
W88-01943  5B 

Analysis  of  Anaerobic  Biofilms, 

W88-02008  5D 

Effects  of  Periodic  Feast/Famine  Conditions  on 

the  Growth  of  Biofilms, 

W88-02012  5D 

Development  of  Biofilm  in  the  Anaerobic  Rotat- 
ing Biological  Contactor  Process, 
W88-02225  5D 

Fluidization  and  Reactor  Biomass  Characteris- 
tics of  the  Denitrification  Fluidized  Bed  Biofilm 
Reactor, 
W88-02344  5D 

Criteria  Establishing  Biofilm-Kinetic  Types, 
W88-02349  5D 

BIOFILTRATION 

Evaluation  of  Activated  Biofiltration  and  Acti- 
vated  Biofiltration/Activated   Sludge  Technol- 
ogies, 
W88-01851  5D 

Water  Re-use  System  for  Production  of  Fingerl- 

ing  Fishes  in   Brazil  with  Emphasis  on  South 

American  Catfishes  (Rhamdia  quelens  and   R. 

sapo), 

W88-02080  5F 


SU-B 


SUBJECT  INDEX 


BIOMASS 


BIOGAS 

Biogas  Clean-Up  and  Utilization, 
W88-02118 


5D 


BIOCASIFICATION 

Hybrid  Bioliquefaction  and   Biogasification  for 
Papaya  Processing  Wastes  in  the  Tropics, 
W88-02159  5D 

BIOGENIC  EMISSIONS 

Biogenic  Hydrogen  Sulfide  Emissions  From  Se- 
lected Florida  Wetlands, 
W88-02463  5B 

BIOINDICATORS 

Temporal  Variation  of  Metals  in  the  Seagrass 
Posidonia  australis  and  Its  Potential  as  a  Sentinel 
Accumulator  Near  a  Lead  Smelter, 
W88-01997  5B 

Biomphalaria  Glabrata  (SAY),  A  Suitable  Orga- 
nism for  a  Biotest, 
W88-02020  5A 

Evaluation  of  the  Effect  of  Chemicals  on  Aquat- 
ic Ecosystem  by  Observing  the  Photosynthetic 
Activity  of  a  Macrophyte,  Porphyra  Yezoensis, 
W88-02033  5C 

239,  240Pu  Levels  in  Mussels  Mytilus  Sp.  Col- 
lected from  the  French  Coasts  (1983-1984):  A 
Radiochemical  and  Microanalytical  Study  (Suivi 
des  Niveaux  de  Plutonium  239-240  dans  des 
Moules  Mytilus  Sp.  Prevelees  sur  le  Littoral 
Francais  (1983-1984):  Etudes  Radiochimique  et 
Microanalytique), 
W88-02105  5B 

Using  Asiatic  Clams  as  a  Biomonitor  for  Chryso- 
tile  Asbestos  in  Public  Water  Supplies, 
W88-02318  5A 

Development  of  Protozoan  and  Metazoan  Com- 
munities in  Rotating  Biological  Contactor  Bio- 
films, 
W88-02348       ._  5D 

Relationship  Between   Lead  Concentrations  in 
Seawater  and  in  the  Mussel  Mytilus  edulis:  A 
Water-Quality  Criterion, 
W88-02370  5B 

BIOKINETIC  MODELS 

Biokinetic  Models  to  Optimize  Aerated  Stabili- 
zation Basins, 
W88-02164  5D 


BIOKINETICS 

Kinetics  of  an  Activated  Biofilter  Process, 
W88-02017 


5D 


BIOLOGICAL  FILTERS 

One  Solution  to  the  Problem  of  Handling  and 
Treating  Slurry  from  a  Pig  Fattening  House, 
W88-O2070  5D 

BIOLOGICAL  MEMBRANES 

Biomembranes,    Part    O,    Protons    and    Water: 

Structure  and  Translocation. 

W88-01593  IB 

BIOLOGICAL  OXYGEN  DEMAND 

Performance  of  Wastewater  Stabilization  Ponds 

at  Different  Depths, 

W88-02460  5D 

BIOLOGICAL  TREATMENT 

Biological   Treatment   of  Phenolic   Paint-Strip- 
ping Wastewater, 
W88-02149  5D 

Full  Scale  Anaerobic-Aerobic  Biological  Treat- 
ment of  a  Semichemical  Pulping  Waste  Water, 
W88-02162  5D 

Dairy  Processing  Wastewater  Bioaugmentation  - 

An  Evaluation  of  Effectiveness, 

W88-02168  5D 


Nitrification  in  Refinery  Wastewater  Treatment, 
W88-02183  5D 

Biological  Treatment  of  Soy  Sauce  Fermenta- 
tion Waste  -  Computer  Simulation  of  Fill-and- 
Draw  Activated  Sludge  System, 
W88-02216  5D 

Molasses  Promoted  Biological  Sulfur  Recovery 

from  High  Sulfate  Wastes, 

W88-02219  5D 

Impact  of  Select  Industrial  Waste  Components 
on  Biological  Phosphorus  Removal, 
W88-02220  5D 

Accumulation  of  Mutagenic  Polycyclic  Aromat- 
ic Hydrocarbons  in  Biological  Sludge, 
W88-02224  5D 

Biological  Treatment  with  Granular  Activated 

Carbon, 

W88-02298  5D 

Biological/Adsorption  Interactions  with  PAC, 
W88-02305  5D 

Nitrogen    and    Contaminant    Control    of  Coke 

Plant    Effluents    in    an    Upgraded    Biological 

System, 

W88-02307  5G 

BIOLOGICAL  WASTEWATER  TREATMENT 

Application  of  a  Suspension-Airlift-Loop-Reac- 
tor to  the  Purification  of  Difficult  Wastewater 
(Einsatz  eines  Suspensions-Airlift-Schlaufen 
Reaktors  zur  Reinigung  Problematischer  Ab- 
waesser), 
W88-01814  5D 

Biological  Treatment  for  Low-Activity  Nuclear 

Wastewaters, 

W88-01929  5D 

Biodegradation  of  Oil  on  Drilled  Cuttings, 
W88-01930  5D 

Removal  of  Hazardous  Organic  Pollutants  by 

Adsorption  on  Microbial  Biomass, 

W88-01935  5D 

Biological    Decomposition    of   Trace    Organic 

Compounds, 

W88-01936  5D 

Chlorinated  Hydrocarbons  in  Biological  Sewage 
Purification  -  Fate  and  Difficulties  in  Balancing, 
W88-01937  5D 

Performance  Evaluation  of  Rotating  Biological 

Contactor  Process, 

W88-01942  5D 

Critical  Evaluation  of  Microbial  Product  For- 
mation in  Biological  Processes, 
W88-01945  5D 

Biological  Treatment  of  Mining  Effluents, 
W88-02010  5D 

Anaerobic  Biodegradation  of  Monochlorophen- 

ols, 

W88-02011  5D 

Effects  of  Periodic  Feast/Famine  Conditions  on 

the  Growth  of  Biofilms, 

W88-02012  5D 

Trophic    Relations    between    Two    Agents    of 
Sewage  Purification  Systems:  Algae  and  Mos- 
quito Larvae, 
W88-02065  5D 

Aeration  and  Control  of  Slurry  Odours  by  He- 

terotrophs, 

W88-02067  5D 

Nitrogen  and  Aerobic  Treatment  of  Slurry, 
W88-02068  5D 


Review   of  Full-Scale   Anaerobic   Digestion  in 

China, 

W88-02073  5D 

Virological  Studies  on  an  Anaerobic  Digestion 

System  for  Liquid  Pig  Manure, 

W88-02076  5D 

Influence  of  Ultrasound  on  the  Settling  Rate  of 

Filamentous  Bacteria  in  Activated  Sludge  (Der 

Einfluss  von  Ultraschall  auf  das  Absetzverhalten 

von    Fadenfoermigen    Bakterien    im    Blaehsch- 

lamm), 

W88-02083  5D 

Isolation  and  Characterization  of  Acinetobacter 
Strains  Present  in  the  Liquid  Phase  of  an  Aero- 
bic Fixed  Bed  Digester,  while  Treating  a  Petro- 
chemical Effluent, 
W88-02087  5D 

Performance  and  Mixing  Characteristics  of  an 
Anaerobic  Hybrid  Reactor  Treating  a  Synthetic 
Fatty  Acid  Containing  Substrate, 
W88-02088  5D 

Hypothesis  for  Pelletisation  in  the  Upflow  An- 
aerobic Sludge  Bed  Reactor, 
W88-02089  5D 

Development  of  a  Carrier-Biological  Three- 
Phase  Airlift  Reactor  with  Circulating  Eddy 
Layer  for  Industrial  Wastewater  Purification 
(Entwicklung  eines  Traegerbiologischen  Drei- 
phasen-Airlift-Reaktors  mit  Zirkulierender  Wir- 
belschicht  fuer  die  Reinigung  von  Industrieab- 
waessern), 
W88-02103  5D 

BIOLOGICAL  WATER  TREATMENT 

Significance  of  Segregation  of  Biomass  in  Bio- 
films, 
W88-01943  5B 

BIOMASS 

Particulate  Carbon  and  Nitrogen  and  Plankton 
Biomass  in  Oligotrophic  and  Upwelling  Systems, 
W88-01643  2L 

Zooplankton  Biomass  in  Upwelling  Regions  off 

Northwest  and  Southwest  Africa, 

W88-01645  2L 

Pelagic  Cross-Shelf  and  Alongshore  Boundaries 
of  the  North  West  African  Upwelling  Region 
and  their  Annual  Variability  in  Terms  of  Zoo- 
plankton  Biomass, 
W88-01646  2L 

Removal  of  Hazardous  Organic  Pollutants  by 

Biomass  Adsorption, 

W88-01852  5D 

Significance  of  Segregation  of  Biomass  in  Bio- 
films, 
W88-01943  5B 

Detection  of  Pollution  Effects  on  Marine  Ma- 
crobenthos:  Further  Evaluation  of  the  Species 
Abundance/Biomass  Method, 
W88-01996  5C 

Biomass  and  Species  Richness  of  Aquatic  Ma- 
crophytes  in  Four  Maine  (U.S.A.)  Lakes  of  Dif- 
ferent Acidity, 
W88-02079  5C 

Membrane  Technique  for  Biomass  Retention  in 
Anaerobic  Waste  Treatment  Processes, 
W88-02211  5D 

Fluidization  and  Reactor  Biomass  Characteris- 
tics of  the  Denitrification  Fluidized  Bed  Biofilm 
Reactor, 
W88-02344  5D 


SU-9 


BIOMASS 


SUBJECT  INDEX 


Predicting  the  Summer  Peak  Biomass  of  Four 
Species    of    Blue-Green    Algae    (Cyanophyta/ 
Cyanobacteria)  in  Swedish  Lakes, 
W88-02379  2H 

Using  Crop  Yield  and  Evapotranspiration  Rela- 
tions for  Regional  Water  Requirement  Estima- 
tion, 
W88-02382  2D 

Biomass  and  Compositional  Changes  in  the  Peri- 
phytic  Community  of  an  Artificial   Stream  in 
Response  to  Lowered  pH, 
W88-02468  5C 

Removal  of  Metal  Ions  from  Aqueous  Solutions 
by  Penicillium  Biomass:  Kinetic  and  Uptake  Pa- 
rameters, 
W88-02472  5B 

BIOMEMBRANES 

Biomembranes,    Part    O,    Protons    and    Water: 

Structure  and  Translocation. 

W88-01593  IB 

BIOPHALARIA 

Biomphalaria  Glabrata  (SAY),  A  Suitable  Orga- 
nism for  a  Biotest, 

W88-02020  5A 

BIPHENYL  ETHERS 

Effect  of  Biphenyl  Ether  Herbicides  on  the  For- 
mation of  Mutagenic  Intermediates  from  Procar- 
cinogens  by  Rainbow  Trout, 
W88-01715  5C 

BIPOLAR-PARTICLE-ELECTRODES 

Study  on  the  Use  of  Bipolar-Particles-Electrodes 

in  Decolorization  of  Dyeing  Effluents  and  its 

Principle, 

W88-01933  5D 

BISMUTH 

Separation  Studies  of  As(III),  Sb(III)  and  Bi(III) 
by  Reversed-Phase  Paper  Chromatographic 
Technique, 

W88-01833  5A 

BLACK  ROCK  HARBOR 

Prediction    of  Surface    Runoff  Water   Quality 
from    Black   Rock    Harbor    Dredged   Material 
Placed  in  an  Upland  Disposal  Site, 
W88-02279  5E 

BLACK  SEA 

Some  Ways  of  Increasing  Water  Biological  Pro- 
ductivity, 
W88-01639  2L 

BLANCA  BAY 

Organochlorine  Pesticide  Contents  of  Tributar- 
ies into  Blanca  Bay,  Argentina, 
W88-02483  5B 

BLEACHING  WASTES 

Pilot-Scale   Anaerobic   Treatment   of  Peroxide 
Bleachery  Waste,  Paper  Machine  Effluent  and 
Waste  Activated  Sludge, 
W88-02166  5D 

BLOWOUTS 

Method  for  Containing  Oil  and/or  Gas  Within  a 

Blow-Out  Cover  Dome, 

W88-01785  5G 

BLUE  MESA  RESERVOIR 

Blue  Mesa  Reservoir,  Colorado:  A   Historical 
Review  of  It*  Limnology,  1965-1985, 
W88-01665  2H 

BLUE  MOUNTAIN 

Greening  of  Blue  Mountain, 

W88-02126  5E 

BLUE  NILE 

Microbial  Pollution  of  the  Blue  and  White  Niles 

at  Khartoum, 

W88-02023  5A 


BLUEGILL 

Effects  of  Feeding  and  Temperature  on  Uptake, 
Elimination  and  Metabolism  of  Benzo(a)pyrene 
in  the  Bluegill  Sunfish  (Lepomis  macrochirus), 
W88-02027  5C 

Analysis  of  Adduct  Formation  in  the  Bluegill 
Sunfish       (Lepomis       macrochirus)       Between 
Benzo(a)Pyrene  and  DNA  of  the  Liver  and  He- 
moglobin of  the  Erythrocyte, 
W88-02030  5C 

BORATE 

Prediction  of  Borate  Mineral  Equilibria  in  Natu- 
ral Waters:  Application  to  Searles  Lake,  Califor- 
nia, 
W88-01971  2K 

BOTTLED  WATER 

Study  by  Epifluorescence  of  the  Fate  of  the 

Total  Bacterial  Flora  in  a  Bottled  Mineral  Water 

(Etude  par  Epifluorescence  de  L'Evolution  de  la 

Microflore  Totale  dans  une  Eau  Minerale  Em- 

bouteillee), 

W88-02346  5B 

BOUNDARY  CONDITIONS 

Modeling  Groundwater  Flow  by  Means  of  a 
Hybrid   Trajectory    Image,    Boundary   Integral 
Equation  Method, 
W88-01762  2F 

BOUNDARY  ELEMENT  TECHNIQUES 

Two-  and  Three-Dimensional  Steady  Quasi- 
Linear  Infiltration  From  Buried  and  Surface 
Cavities  Using  Boundary  Element  Techniques, 
W88-01695  2G 

BRACKEN 

Quantity  and  Quality  of  Bracken  Throughfall, 
Stemflow  and  Litterflow  in  a  Dartmoor  Catch- 
ment, 
W88-02365  21 

BRACKISH  WATER 

Hydrography   and   the   Distribution   of  Phyto- 
plankton  in  Killary  Harbour:  A  Fjord  in  West- 
ern Ireland, 
W88-02374  2L 

BRANDYWINE  BASIN 

Hydrologic  Simulation  of  the  Brandywine  Basin, 
W88-02380  2E 

BRAZIL 

Water  Re-use  System  for  Production  of  Fingerl- 

ing  Fishes  in  Brazil  with  Emphasis  on  South 

American  Catfishes  (Rhamdia  quelens  and   R. 

sapo), 

W88-02080  5F 

BREEDING  BIRDS 

Response  to  an  Exotic  Habitat  by  Arid  Riparian 
Breeding  Birds  Along  an  Elevational  Gradient, 
W88-01668  2E 

BREWERIES 

Anaerobic  Pretreatment  of  Brewery  Wastewater 

on  the  Industrial  Scale, 

W88-02139  5D 

BREWERY  WASTEWATER 

Technical  Aspects  and  Cost  Estimations  for  An- 
aerobic Systems  Treating  Vinasse  and  Brewery/ 
Soft  Drink  Wastewaters, 
W88-02116  5D 

BRINES 

Recovery  of  Waste  Brines  for  Highway  Appli- 
cations, 
W88-02155  3C 

Digital  Simulation  Model  for  Brine  Coning  in 

Unconfined  Anisotropic  Aquifers, 

W88-02441  2F 


BULKING  SLUDGE 

Control   of  Bulking   Sludges:   From   the  Early 

Innovators  to  Current  Practice, 

W88-01850  5D 

Sludge  Bulking  Control  for  Highly  Degradable 

Wastewaters  Using  the  Cyclic  Activated  Sludge 

System, 

W88-02170  5D 

In-Basin  Chlorination  for  Control  of  Activated 

Sludge  Bulking  in  Industrial  Waste  Treatment 

Plants, 

W88-02207  5D 

BUOYANT  MEDIA  FILTER 

Performance  of  Buoyant  Media  Filter  in  Metal 
Plating  Shop  Wastewater  Treatment, 
W88-02178  5D 

CADMIUM 

Cadmium  Effects  on  Mycorrhiage:  A  Research 
Need  in  Forestland  Application  of  Sludge, 
W88-01520  5C 

Development  and  Application  of  Batch  Adsorp- 
tion Procedures  for  Designing  Earthen  Landfill 
Liners, 
W88-01752  5B 

Measurement  of  Cadmium  Adsorption  on  Sedi- 
ments of  Lake  Comabbio  -  North  Italy  (Mesures 
D'Adsorption  du  Cadmium  sur  les  Sediments  du 
lac  de  Comabbio  -  Italie  du  Nord), 
W88-02016  5B 

Increased  Hepatic  Metallothionein  Content  Cor- 
relates to  Cadmium  Accumulation  in  Environ- 
mentally Exposed  Perch  (Perca  Fluviatilis), 
W88-02035  5B 

Removal  of  Cadmium  at  High  and  Low  Dosages 

by  an  Extended  Aeration  Process, 

W88-02175  5D 

CADMIUM  CEMENTATION 

Examination  of  the  Zinc  Cementation  of  Cadmi- 
um in  Aqueous  Solutions, 
W88-01928  5D 

CADMIUM  UPTAKE 

Uptake    of  Cadmium    and    Zinc   by    Corn   on 

Sludge-Treated  Soils, 

W88-02124  5E 


CALCINING 

Calcining  Sludge  -  A  Partial  Solution, 
W88-01513 


5E 


CALCIUM  CHLORIDE 

Effect  of  Sodium  Chloride  and  Calcium  Chlo- 
ride on  Nitrite  Induced  Methemoglobinemia  In 
Clarias  Lazera, 
W88-02466  5C 

CALCIUM  CONCRETIONS 

Interaction  of  Trace  Metals  Zn,  Cd,  and  Mn, 
with  Ca  Concretions  in  the  Gills  of  Freshwater 
Unionid  Mussels, 
W88-02424  5C 

CALCIUM  SULFATE 

Aspects  of  Phosphogypsum  Waste  Disposal, 
W88-01733  5E 

CALIBRATION  GRAPHS 

Effect  of  Adsorption  on  Calibration  Graphs  Ob- 
tained for  Lead,  Cadmium  and  Copper  in  Natu- 
ral Water  Samples, 
W88-02399  5A 

CALIFORNIA 

Unique  Design  Aspects  of  a  Large-Scale  Experi- 
mental Sand  Bypassing  System, 
W88-01551  8A 


SU-10 


SUBJECT  INDEX 


CARBONATES 


Isabella  Dam  Spillway  Kern  River,  California: 

Hydraulic  Model  Investigation, 

W88-01613  8A 

Land  Application  of  Sludge  in  San  Diego, 
W88-01826  5E 

Prediction  of  Borate  Mineral  Equilibria  in  Natu- 
ral Waters:  Application  to  Searles  Lake,  Califor- 
nia, 
W88-01971  2K 

Toxic  Pollutant  Removals  and  Removal  Credits 

at  a  Major  POTW, 

W88-02196  5D 

Water  Conserving  Landscapes  Show  Impressive 

Savings, 

W88-02313  3D 

CALIFORNIA  CURRENT 

Relationship    Between    the    Decrease    in    Solar 
Constant  and  the  North-South  flow  in  the  Cali- 
fornia Current, 
W88-01630  2L 

CAMPBELL  COUNTY 

Colorectal  Cancer  Mortality  and  Incidence  in 

Campbell  County,  Kentucky, 

W88-01999  5C 

CANADA 

Environmental  Impact  Analysis  as  Related  to 

River  Basin  Management, 

W88-01886  6G 

CANAL  LININGS 

Tests  of  Soil-Fly  Ash  Mixtures  for  Soil  Stabiliza- 
tion and  Canal  Lining, 
W88-01604  8G 

Long-Term  Changes  in  the  Properties  of  Soil 

Linings  for  Canal  Seepage  Control, 

W88-01664  8D 

CANALS 

Design  and  Construction-Theodore  Ship  Chan- 
nel, 
W88-01524  8A 

Turbulence  Intensity  in  Transition  Sections  of 

Pools  in  Trapezoidal  Canals, 

W88-01908  8B 

Prediction   of  Wind    Wave   Characteristics   in 

Large  Canals, 

W88-01910  8B 

CANARY  ISLANDS 

Identified  Phytoplanktonic  Species  in  Shallow 
Waters  off  Eastern  Canary  Islands  (Especies  Fi- 
toplanctonicas  Identificadas  en  Aguas  Litorales 
de  las  Islas  Canarias  Orientales), 
W88-01641  2L 

CANCER 

Health  Significance  of  Chlorination  Byproducts 
in  Drinking  Water:  The  Houston  Experience, 
W88-02427  5C 

CANOPY 

Quantity  and  Quality  of  Bracken  Throughfall, 
Stem/low  and  Litterflow  in  a  Dartmoor  Catch- 
ment, 
W88-02365  21 

CAPE  BENGUELA 

International  Symposium  on  the  Most  Important 

Upwelling    Areas    off   Western    Africa    (Cape 

Blanco    and    BenguelaXSimposio    Internacional 

Sobre  las  Areas  de  Afloramiento  mas  Impor- 

tantes  del  Oeste  Africano  (Cabo  Blanco  y  Ben- 

guela)). 

W88-01615  2L 

Physical  and  Chemical  Parameters  in  the  Ben- 
guela  and  Cape  Blanc  Regions  During  First  and 


Second  r/v  'Professor  Siedlecki'  Cruises,  Con- 
ducted in  Nov.-Dec.  1972  and  Aug.-Sept.  1973, 
W88-01617  2L 

Wind  Shear  and  Upwelling  Along  the  SW  Tip 

of  Africa, 

W88-01626  2L 

Analysis  of  the  Recent  Environmental  Perturba- 
tion in  the  South  East  Atlantic  and  Latest  Find- 
ings on  its  Impact  on  Fisheries  of  the  Southern 
Benguela  Region  (Un  Analisis  de  las  Recientes 
Perturbaciones  en  el  Atlantico  Sudeste  y  los 
Ultimos  Hallazgos  Sobre  su  Impacto  en  la  Pes- 
queria  de  la  Region  sur  de  Benguela), 
W88-01628  2L 

Preliminary    Carbon    Budget    of  the    Southern 

Benguela  Pelagic  Ecosystem, 

W88-01635  2L 

Distribution  and  Cycling  of  Nutrients  at  Four 

Sites  in  the  Benguela  System, 

W88-01636  2L 

Phytoplankton  Distribution  and  Dynamics  in  the 

Southern  Benguela  Current, 

W88-01637  2L 

Development  of  Phytoplankton  Communities  in 
Terms  of  their  Particle  Size  Frequency  Distribu- 
tion, in  Newly  Upwelled  Waters  of  the  Southern 
Benguela  Current, 
W88-01638  2L 

Zooplankton  Populations  from  the  West  Coast 
of  Africa  (Sobre  las  Poblaciones  del  Zooplanc- 
ton  del  Atlantico  Africano), 
W88-01644  2L 

Environmental  Basin  Model  for  West  Coast  Pe- 
lagic Fish  Distribution, 
W88-01650  2L 

Population   Genetics   of  the   Southern   African 
Pilchard,   Sardinops   ocellata,   in   the   Benguela 
Upwelling  System, 
W88-01651  2L 

Zoogeography  of  the  Lanternfishes  (Osteichth- 
yes,  Myctophidae)  of  Southwest  Africa, 
W88-01652  2L 

CAPE  BLANCO 

International  Symposium  on  the  Most  Important 
Upwelling  Areas  off  Western  Africa  (Cape 
Blanco  and  BenguelaXSimposio  Internacional 
Sobre  las  Areas  de  Afloramiento  mas  Impor- 
tantes  del  Oeste  Africano  (Cabo  Blanco  y  Ben- 
guela)). 
W88-01615  2L 

Physical  and  Chemical  Parameters  in  the  Ben- 
guela and  Cape  Blanc  Regions  During  First  and 
Second  r/v  'Professor  Siedlecki'  Cruises,  Con- 
ducted in  Nov.-Dec.  1972  and  Aug.-Sept.  1973, 
W88-01617  2L 

Nutrient  Distributions  in  the  Central  Water 
Mass  Front  near  Cabo  Blanco,  October  1981, 
W88-01618  2L 

Structure  and  Variability  of  the  Central  Water 
Mass  Front  Off  Cabo   Blanco.   October   1981- 
April  1982, 
W88-01619  2L 

Diagnostic  Case  Study  of  Meso-Scale  Upwell- 
ings  within  a  Layer  Near  the  Sea  Surface  off 
Cap  Blanc  in  Summer  1972, 
W88-01624  2L 

Primary  Production  in  the  Cap  Blanc  Region, 
W88-01632  2L 

Zooplankton  Populations  from  the  West  Coast 
of  Africa  (Sobre  las  Poblaciones  del  Zooplanc- 
ton  del  Atlantico  Africano), 
W88-01644  2L 


Horizontal  and  Vertical  Distribution  Patterns  of 

Fish  Larvae  off  NW  Africa  in  Relation  to  the 

Environment, 

W88-01647  2L 

CAPE  BOJADOR 

Some  Effects  of  Longshore  Bottom  Variability 

on  NW  African  Upwelling  Dynamics  (Algunos 

Efectos  de  la  Influencia  de  la  Variacion  de  Pro- 

fundidad   de   Costa   y   Fondo   en   Sentido   N-S 

Sobre  la  Dinamica  del  Afloramiento  del  NO  de 

Africa), 

W88-01621  2L 

CAPPING 

Capping  Contaminated  Dredged  Material, 
W88-01535  5E 

Capped    In-Water  Disposal    of    Contaminated 

Dredged  Material  by  the  US  Army  Engineer 
District,  Seattle, 

W88-01541  5E 

CARBAFURAN 

Determination  of  Residues  of  Furadan  (Carba- 
furan)  in  Water  by  Spectrophotometry  Method. 
W88-02064  5A 

CARBOHYDRATES 

Effect  of  Carbohydrate  in  the  Sediment  on  the 
Musty  Odor  Production  by  Actinomycetes, 
W88-02013  2H 

Performance  of  an  Anaerobic  Filter  Treating 

Soluble  Carbohydrate  Waste, 

W88-02209  5D 

CARBON 

Particulate  Carbon  and  Nitrogen  and  Plankton 
Biomass  in  Oligotrophic  and  Upwelling  Systems, 
W88-01643  2L 

Concepts  and  Principles  of  Carbon  Applications 

in  Wastewater  Treatment, 

W88-02285  5D 


Principles  of  Liquid-Phase  Adsorption, 
W88-02286 


5D 


Effect    of    Operating    Parameters    on    Carbon 

Usage, 

W88-02288  5D 

Application   of  Combined   Powdered   Carbon/ 
Activated  Sludge  Treatment  to  Lurgi  Process 
Coal  Gasification  Wastewaters, 
W88-02303  5D 

Priority  Pollutant  Removal:  Comparison  of  the 
DuPont  PACT(R)  Process  with  Activated 
Sludge  Followed  by  Granular  Carbon  Columns, 
W88-02304  5D 

CARBON  BUDGET 

Preliminary    Carbon    Budget    of  the    Southern 

Benguela  Pelagic  Ecosystem, 

W8  8-0 163  5  2L 

CARBON  DIOXIDE 

Bacteria  in   Deep   Coastal   Plain   Sediments  of 

Maryland:    A     Possible    Source    of    C02    to 

Groundwater, 

W88-01694  2F 

CARBONATE  ROCKS 

Geochemistry  of  the   Amazon:   3.   Weathering 
Chemistry  and  Limits  to  Dissolved  Inputs, 
W88-01809  2J 

CARBONATES 

Nickel       Removal       from       Nickel       Plating 
Wastewater  Using  Iron,  Carbonate,  and  Poly- 
mers for  Precipitation  and  Coprecipitation, 
W88-02174  5D 


SU-11 


CARBONATES 


SUBJECT  INDEX 


Importance  of  Whiting  as  a  Component  of  Raw 

Water  Turbidity, 

W88-02320  5F 

CARCINOGENS 

Occurrence  of  Precursors  and  N-Alkyl-N-Nitro- 

so  Compounds, 

W88-01821  5C 

CARP 

Toxicity  of  Crude  Oil   to  the  Metabolism  of 
Freshwater  Minor  Carp,  Puntius  sophore, 
W88-01716  5C 

Studies  on  the  Ecological  Effects  of  Varying  the 

Size  of  Fish  Ponds  Loaded  with  Manures  and 

Feeds, 

W88-02039  81 

Growth  of  the  Chinese  Grass  Carp  Ctenophar- 
yngodon   Idella  Fed  on  Cabbage  Wastes  and 
Kikuyu  Grass, 
W88-02095  81 

CASE  STUDIES 

Case  History  of  Sampling  Problems  in  a  Sludge 

Lagoon, 

W88-01507  5A 

Low-Rate  Cropland  Application:  A  Case  Histo- 
ry in  Jackson,  Michigan, 
W88-01511  5E 

Synergetic    Approach   to   Control    Acid    Mine 
Drainage:  A  Michigan  Case  History, 
W88-01563  5G 

Case  Study:  Hydrogeochemical  Prospection  in  a 

Lead-Zinc  Mine  (Vedrin,  Belgium), 

W88-01591  2F 

Diagnostic  Case  Study  of  Meso-Scale  Upwell- 
ings  within  a  Layer  Near  the  Sea  Surface  off 
Cap  Blanc  in  Summer  1972, 
W88-01624  2L 

Design  of  Land  Application  Programs  for  Large 
Municipal  Systems  via  Contractual  Services:  A 
Case  Study  -  Washington,  D.C., 
W88-01730  5E 

Pollution  Control  through  By-Product  Recov- 
ery Using  Hyperfiltration.  Case  Study  of  a  Spe- 
cialty Cheese  Producer, 
W88-02171  5D 

Pretreatment     Through     Chemical     Oxidation. 
General  Considerations  and  a  Case  Study  In- 
volving  a   Thiosulfate/Sulfide    Laden   Wastes- 
tream, 
W88-02184  5D 

Improved     Industrial     Wastewater     Treatment 
Through     Particle     Size     Management     Using 
Leachate  Treatment  as  a  Case  Study, 
W88-02218  5D 

Case-Control  Study  of  Colon  Cancer  and  Drink- 
ing Water  Trihalomethanes  in  Wisconsin, 
W88-02426  5C 

Health  Significance  of  Chlorination  Byproducts 
in  Drinking  Water:  The  Houston  Experience, 
W88-02427  5C 


CATCHMENT  AREAS 

Generalized  Kinematic  Catchment  Model, 
W88-01702 


2E 


Application  of  Infiltration  Equations  to  a  Catch- 
ment with  Large  Spatial  Variability  in  Infiltra- 
tion, 
W88-01969  2A 

Catchment  Ecosystems  and  Village  Tank  Cas- 
cades in  the  Dry  Zone  of  Sri  Lanka:  A  Time- 
Tested   System   of  Land   and   Water   Resource 
Management, 
W88-02237  3F 


Dimensionless  Solution  of  Lag  Time  for  Diverg- 
ing Surface, 
W88-02442  2A 

Behavior  of  Hydrophobic,  Organic  Micropollu- 
tants  in  Different  Karst  Water  Systems:  I.  Trans- 
port of  Micropollutants  and  Contaminant  Bal- 
ances During  the  Melting  of  Snow, 
W88-02480  5B 

Behavior  of  Hydrophobic,  Organic  Micropollu- 
tants in  Different  Karst  Water  Systems:  II.  Fil- 
tration Capacity  of  Karst  Systems  and  Pollutant 
Sinks, 
W88-02481  5B 

CATCHMENTS 

Soluble  Salt  Content  of  the  Alluvial  Banks  of  a 
Semi-Arid  Tributary  Catchment  of  the  Great 
Fish  River, 
W88-02090  2G 

CATFISH 

Acute  Toxicity  of  Potassium  Permanganate  to 

Channel  Catfish  Fingerlings, 

W88-02038  5C 

Comparative  Toxicity,  Cholinergic  Effects,  and 
Tissue  Levels  of  S,S,S,-Tri-n-Butyl  Phosphoro- 
trithioate  (DEF)  to  Channel  Catfish  (Ictalurus 
Punctatus)  and  Blue  Crabs  (Callinectes  Sapidus), 
W88-02040  5C 

Utilisation  of  Chicken  Offal  in  the  Production  of 
the  African  Sharptooth  Catfish  Clarias  Garie- 
pinus  in  the  Transkei, 
W88-02096  81 

CATFISH  FARMING 

Water  Re-use  System  for  Production  of  Fingerl- 

ing  Fishes  in  Brazil  with  Emphasis  on  South 

American  Catfishes  (Rhamdia  quelens  and  R. 

sapo), 

W88-02080  5F 

CATTLE 

Nitrogen  and  Aerobic  Treatment  of  Slurry, 
W88-02068  5D 

Effect  of  Rate  and  Time  of  Application  of  Nitro- 
gen in  Cow  Slurry  on  Grass  Cut  for  Silage, 
W88-02069  5E 

Effect  of  Fertilizer,  Chicken  Manure  and  Dairy 
Manure  on  Timothy  Yield,  Tissue  Composition 
and  Soil  Fertility, 
W88-02075  5E 

CAVITIES 

Two-  and  Three-Dimensional  Steady  Quasi- 
Linear  Infiltration  From  Buried  and  Surface 
Cavities  Using  Boundary  Element  Techniques, 
W88-01695  2G 

CEMENT  GROUT 

Cement    Grout    Flow    Behavior   in    Fractured 

Rock. 

W88-01603  8G 

CENTRAL  WATER  MASS 

Nutrient  Distributions  in  the  Central  Water 
Mass  Front  near  Cabo  Blanco,  October  1981, 
W88-01618  2L 

CHAFF 

Technique  to  Measure  Entrainment  in  Cloud  by 

Dual-Polarization  Radar  and  Chaff, 

W88-02050  7B 

CHANNEL  MAINTENANCE 

Beach  Restoration  on  Sandy  Hook,  Gateway 
National    Recreation   Area,   from   Maintenance 
Dredging  of  Ambrose  and  Sandy  Hook  Federal 
Navigation  Channels, 
W88-01534  8A 


CHANNEL  MORPHOLOGY 

Stochastic  Model  for  the  Long-Term  Transport 
of  Stored  Sediment  in  a  River  Channel, 
W88-01913  2J 

CHANNEL  STRUCTURES 

Enhancement    of    Riparian    Ecosystems    with 

Channel  Structures, 

W88-02385  4A 

CHANNELS 

Improving  Channel   Reliability  and   Protecting 
the    Environment:    A    Balanced    Approach    at 
Reads  Landing, 
W88-01525  8A 

Accomodating      Environmental      Constraints- 
Modification  of  a  Navigational  Project  in  Coast- 
al Louisiana, 
W88-01532  6G 

Safety  Criteria  for  Channel  Depth  Design, 
W88-01545  8A 

Simulation    Study   of  the   Navigability   of  the 
Main  Ship  Channel  in  Mobile  Harbor, 
W88-01552  8A 

Generalized  Kinematic  Catchment  Model, 
W88-01702  2E 

Effect  of  Main-Channel  Orientation  on  Flood 

Peaks  for  Streams  in  Ohio, 

W88-02354  2E 

CHAUDIERE  BASIN 

Macroscale  Analysis  of  Upland  Erosion, 
W88-01965  2J 

CHEESE 

Pollution  Control  through  By-Product  Recov- 
ery Using  Hyperfiltration.  Case  Study  of  a  Spe- 
cialty Cheese  Producer, 
W88-02171  5D 

CHEMICAL  ANALYSIS 

Low-Frequency  Raman  Scattering  from  Water 
and  Aqueous  Solutions:  A  Direct  Measure  of 
Hydrogen  Bonding, 
W88-01595  IB 

Diffraction  Techniques  for  the  Study  of  Pure 

Water  and  Aqueous  Solutions, 

W88-01597  IB 

Monitoring  Methods  Assessed  for  Power  Plant 

Waste  Streams, 

W88-01815  5D 

Analysis  of  Sub-Microgram  Levels  of  Palladium 
(II)  in  Environmental  Samples  by  Selective  Ex- 
traction and  Spectrophotometric  Determination 
with  N-p-Methoxyphenyl-2-Furylacrylohydrox- 
amic  Acid  and  5-(Diethylamino)-2-(2- 
Pyridylazo)Phenol, 
W88-01832  5A 

Chemical  Composition  of  Fresh  Snow  on  Mount 

Everest, 

W88-01860  5A 

Application  of  Enzyme  Assays  for  Toxicological 
Water  Testing  (Anwendung  enzymatischer  Ver- 
fahren  in  der  Wasser-Toxikologie), 
W88-01972  5A 

Report  About  Experiences  in  Intercomparison 
Studies  in  the  Administration  for  Water  Econo- 
my of  Rheinland-Pfalz  (Erfahrungsbericht  uber 
Ringversuche  in  der  Wasserwirtschaftsverwal- 
tung  von  Rheinland-Pfalz), 
W88-01975  5A 

Comparison  of  Stationary  HPLC-phases  for  the 
Separation  and  Determination  of  Polycyclic  Ar- 
omatic Hydrocarbons  (16  PAH's  off  NBS-stand- 
ard)  (Vergleich   Stationarer  HPLC-Phasen   fur 


SU-12 


SUBJECT  INDEX 


CHLORINE 


die  Trennung  und  Bestimmung  polycyclischer 
aromatischer  KohlenwasserstofTe  (16  PAH's  um- 
fassender  Standard  nach  NBS)), 
W88-01976  5A 

Preparation  of  Environmental  Samples  for  the 
Determination  of  Polycyclic  Aromatic  Hydro- 
carbons by  Thin-Layer  Chromatography, 
W88-01983  5A 

Analysis  and  Treatment  of  Reactive  Waste:  A 
Case  Study  in  the  Ductile  Iron  Foundry  Indus- 
try, 
W88-02146  5D 

CHEMICAL  DEGRADATION 

Comparison  of  Occurrence  and  Rates  of  Chemi- 
cal Biodegradation  in  Natural  Waters, 
W88-01722  5B 

CHEMICAL  OXIDATION 

Pretreatment     Through     Chemical     Oxidation. 
General  Considerations  and  a  Case  Study  In- 
volving  a   Thiosulfate/Sulfide   Laden   Wastes- 
tream, 
W88-02184  5D 

CHEMICAL  OXYGEN  DEMAND 

Effect  of  COD  Loading  as  Glucose  on  Critical 
Design  Parameters  in  Land  Treatment  Systems, 
W88-02151  5D 

CHEMICAL  PRECIPITATION 

Prediction  of  Borate  Mineral  Equilibria  in  Natu- 
ral Waters:  Application  to  Searles  Lake,  Califor- 
nia, 
W88-01971  2K 

Nickel       Removal       from       Nickel       Plating 
Wastewater  Using  Iron,  Carbonate,  and  Poly- 
mers for  Precipitation  and  Coprecipitation, 
W88-02174  5D 

Precipitation   Equilibrium   During   Evaporation 
of  Water  Containing  High  Dissolved  Salts, 
W88-02443  ._  3A 

Analysis  of  Laminar  Flow  Precipitation  Fouling 

on  Reverse  Osmosis  Membranes, 

W88-02444  3A 

CHEMICAL  PROPERTIES 

Biomembranes,    Part    O,    Protons    and    Water: 

Structure  and  Translocation. 

W88-01593  IB 

CHEMICAL  REACTIONS 

Role  of  Fe(III)  in  Metal  Complex  Adsorption  by 

Hydrous  Solids, 

W88-01835  2K 

2,2-Dibromo-3-Nitriloproprionamide    (DBNPA) 
Chemical  Degradation  in  Natural  Waters:  Ex- 
perimental Evaluation  and  Modeling  of  Com- 
petitive Pathways, 
W88-01840  5B 

Chloropicrin  Formation  in  Aqueous  Solution: 
Effect  of  Nitrites  on  Precursors  Formation 
During  the  Oxidation  of  Organic  Compounds 
(Formation  de  Chloropicrine  en  Milieu  Aqueux: 
Influence  des  Nitrites  sur  la  Formation  de  Pre- 
curseurs  par  Oxydation  de  Composes  Organi- 
ses), 
W88-01842  5F 

Measurement  of  the  Mass  Accommodation  Co- 
efficient of  S02  (g)  on  Water  Droplets, 
W88-01859  5B 

Critical  Chemical  Reaction  Rates  for  Multicom- 
ponent  Groundwater  Contamination  Models, 
W88-01918  5B 

Examination  of  the  Zinc  Cementation  of  Cadmi- 
um in  Aqueous  Solutions, 
W88-01928  5D 


Reaction  Mechanisms  of  Polychlorinated  Di- 
benzo-p-Dioxins  and  Polychlorinated  Dibenzo- 
furans  during  Ozonation  of  Water  Samples 
(Reaktionsverhalten  Polychlorierter  Dibenzo-p- 
Dioxine  und  Polychlorierter  Dibenzofurane  bei 
der  Ozonung  von  Waessern), 
W88-02084  5D 

Chemical  Changes  of  Organic  Compounds  in 
Chlorinated  Water:  XIII.  Gas  Chromatographic  - 
Mass  Spectrometric  Studies  of  the  Reactions  of 
Irgasan  DP  300  (5-Chloro-2-(2,4-Dichloro- 
phenoxy)Phenol)  with  Chlorine  in  Dilute  Aque- 
ous Solution, 
W88-02361  5B 

Liquid  Chromatographic  Determination  of  Ali- 
phatic  Diamines   in   Water   Via   Derivatization 
with  Acetylacetone, 
W88-02363  5A 

CHEMICAL  TREATMENT 

Continuous  Fixation  and  Removal  of  Explosive 
Wastes  from  Pink  Water  Using  Surfactant  Tech- 
nology, 
W88-02198  5D 

Dye  Sensitized  Photo-Oxidation  of  Bromacil  in 

Wastewater, 

W88-02201  5D 

CHEMICAL  WASTEWATER 

Fluorine    Pollution    in    the    Marmara    Region, 
Turkey.  Production  Methods  for  Fluorine  Re- 
moval and  Recovery, 
W88-01838  5D 

CHESAPEAKE  BAY 

Nutrient  Enrichment  of  the  Chesapeake  Bay, 
W88-01802  2L 

CHESAPEAKE  CANAL 

Subtidal  Volume  Exchange  Through  the  Chesa- 
peake and  Delaware  Canal, 
W88-01858  2L 

CHICAGO 

Studies  of  the  Uptake  of  Heavy  Metals  by  Acti- 
vated Sludge, 
W88-02182  5D 

CHINA 

Environmental  Policy  in  Post-Mao  China, 
W88-01813  6E 

Review  of  Full-Scale  Anaerobic  Digestion  in 

China, 

W88-02073  5D 

Treatment     of     Phenol-Formaldehyde     Resin 
Wastewaters  Using  Rotating  Biological  Contac- 
tors, 
W88-02205  5D 

Methods  of  Land  and  Water  Conservation  in  the 

Wuding  River  Basin, 

W88-02235  3B 

Soil  and  Water  Conservation  on  the  Chinese 
Loess  Plateau  -  The  Example  of  the  Xio  Shi 
Guo  Brigade, 
W88-02236  3B 

Upstream  -  Downstream  Interactions  as  Natural 
Constraints  to  Basin-Wide  Planning  for  China's 
River  Huang, 
W88-0224O  4D 

Some  Strategic  Principles  for  Long-Term  River 
Basin  Development  -  The  Case  of  Han  River, 
W88-02241  4A 

CHLOR-ALKALI  PLANTS 

Impact  of  a  Chlor-Alkali  Plant  on  Onondaga 

Lake  and  Adjoining  Systems, 

W88-02467  5C 


CHLORIDES 

Effect  of  Sodium  Chloride  and  Calcium  Chlo- 
ride on  Nitrite  Induced  Methemoglobinemia  In 
Clarias  Lazera, 
W88-02466  5C 

CHLORINATED  HYDROCARBONS 

Aliphatic  and  Aromatic  Halocarbons  as  Poten- 
tial Mutagens  in  Drinking  Water.  III.  Halogenat- 
ed  Ethanes  and  Ethenes, 
W88-01811  5C 

Total  Organic  Halogen  (TOX)  Formation  Po- 
tentials   in    Activated    Sludge    Treatment    and 
Small  Rivers, 
W88-01825  5D 

Chlorinated  Hydrocarbons  in  Biological  Sewage 
Purification  -  Fate  and  Difficulties  in  Balancing, 
W88-01937  5D 

Anaerobic  Biodegradation  of  Monochlorophen- 

ols, 

W88-02011  5D 

Influence  of  Diet  and  Preexposure  on  the  Toler- 
ance of  Sodium   Pentachlorophenate  by  Rain- 
bow Trout  (Salmo  gairdneri), 
W88-02032  5C 

Reaction  Mechanisms  of  Polychlorinated  Di- 
benzo-p-Dioxins  and  Polychlorinated  Dibenzo- 
furans  during  Ozonation  of  Water  Samples 
(Reaktionsverhalten  Polychlorierter  Dibenzo-p- 
Dioxine  und  Polychlorierter  Dibenzofurane  bei 
der  Ozonung  von  Waessern), 
W88-02084  5D 

Characterization  of  Adsorbates  from  Activated 
Carbon  Columns  Part  I:  The  Effect  of  Raw 
Water  Pretreatment  on  the  Sorption  of  Organo- 
halogen  Compounds, 

W88-02085  5F 

CHLORINATION 

Aliphatic  and  Aromatic  Halocarbons  as  Poten- 
tial Mutagens  in  Drinking  Water.  III.  Halogenat- 
ed  Ethanes  and  Ethenes, 
W88-01811  5C 

Developing  Models  for  Predicting  Trihalometh- 
ane  Formation  Potential  and  Kinetics, 
W88-01893  5F 

Mutagenicity  Studies  in  Salmonella:  Residues  of 

Ozonated    and/or    Chlorinated    Water    Fulvic 

Acids, 

W88-02058  5C 

Influence  of  Industrial  Wastes  on  the  Formation 
of  Volatile  Halogenated  Organics  During  Efflu- 
ent Chlorination, 
W88-02195  5D 

In-Basin  Chlorination  for  Control  of  Activated 

Sludge  Bulking  in  Industrial  Waste  Treatment 

Plants, 

W88-02207  5D 

Chemical  Changes  of  Organic  Compounds  in 
Chlorinated  Water:  XIII.  Gas  Chromatographic- 
Mass  Spectrometric  Studies  of  the  Reactions  of 
Irgasan  DP  300  (5-Chloro-2-(2,4-Dichloro- 
phenoxy)Phenol)  with  Chlorine  in  Dilute  Aque- 
ous Solution, 
W88-02361  5B 

CHLORINE 

Reactions   of  Chlorine   and   Chlorine   Dioxide 
with  Resorcinol  in  Aqueous  Solution  and  Ad- 
sorbed on  Granular  Activated  Carbon, 
W88-01847  5F 

Using   Alternative    Oxidants    to    Remove    Dis- 
solved Manganese  from  Waters  Laden  with  Or- 
ganics, 
W88-02319  5F 


SU-13 


CHLORINE  DIOXIDE 


SUBJECT  INDEX 


CHLORINE  DIOXIDE 

Reactions   of  Chlorine   and    Chlorine    Dioxide 
with  Resorcinol  in  Aqueous  Solution  and  Ad- 
sorbed on  Granular  Activated  Carbon, 
W88-01847  5F 

CHLOROFORM 

TEAM   Study:    Personal    Exposures   to   Toxic 
Substances  in  Air,  Drinking  Water,  and  Breath 
of  400  Residents  of  New  Jersey,  North  Carolina, 
and  North  Dakota, 
W88-01881  5C 

CHLOROPHENOLS 

Anaerobic  Biodegradation  of  Monochlorophen- 

ols, 

W88-0201 1  5D 

CHLOROPICRIN 

Chloropicrin  Formation  in  Aqueous  Solution: 
Effect  of  Nitrites  on  Precursors  Formation 
During  the  Oxidation  of  Organic  Compounds 
(Formation  de  Chloropicrine  en  Milieu  Aqueux: 
Influence  des  Nitrites  sur  la  Formation  de  Pre- 
curseurs  par  Oxydation  de  Composes  Organi- 
ques), 
W88-01842  5F 

CHLORPYRIFOS 

Bioconcentration  and  Metabolism  of  DDT,  Fen- 
itrothion  and  Chlorpyrifos  by  the  Blue-Green 
Algae  Anabaena  sp.  and  Aulosira  fertilissima, 
W88-01863  5B 

CHROMATOGRAPHY 

Separation  Studies  of  As(III),  Sb(III)  and  Bi(III) 
by  Reversed-Phase  Paper  Chromatographic 
Technique, 

W88-01833  5A 

New,  Rapid  Clean-up  Procedure  for  the  Simul- 
taneous Determination  of  Different  Groups  of 
Organic  Micropollutants  in  Sediments;  Applica- 
tion in  Two  European  Estuarine  Sediment  Stud- 
ies, 
W88-02O07  5A 

Specific   Analysis  of  Oil   Emulsions  in  Water 
(Differenzierte  Bestimmung  von  Oelemulsionen 
in  Wasser), 
W88-02082  5A 

Liquid  Chromatographic  Determination  of  Ali- 
phatic  Diamines   in   Water  Via  Derivatization 
with  Acetylacetone, 
W88-02363  5A 

Determination  of  Organic  Acid  Anions  in  Pre- 
cipitation by  Ion  Chromatography  Exclusion, 
W88-02469  5A 

CHROMOSOMES 

In   Vitro   Induction   of  Sister   Chromatid   Ex- 
changes and  Chromosomal  Aberrations  in  Pe- 
ripheral  Lymphocytes  of  the  Oyster  Toadfish 
and  American  Eel, 
W88-02059  5C 


CHUTES 

Stabilized  Aeration  on  Chutes, 
W88-01907 


8B 


CILIATES 

Epizooic  Ciliates  (Vorticella  sp.)  Compete  for 
Food  with  their  Host  Daphnia  longispina  in  a 
Small  Polyhumic  Lake, 
W88-01987  2H 

CLAMS 

Using  Asiatic  Clams  as  a  Biomonitor  for  Chryso- 
tile  Asbestos  in  Public  Water  Supplies, 
W88-02318  5  A 

Uptake  of  Kepone  by  the  Estuarine  Bivalve 
Rangia  Cuneata,  During  the  Dredging  of  Con- 
taminated Sediments  in  the  James  River,  Virgin- 


ia, 
W88-02339 


5B 


Mercury  in  Soils,  Sediments,  and  Clams  from  a 

North  Carolina  Peatland, 

W88-02470  5B 

CLARIAS 

Effect  of  Sodium  Chloride  and  Calcium  Chlo- 
ride on  Nitrite  Induced  Methemoglobinemia  In 
Clarias  Lazera, 
W88-02466  5C 

CLARIFICATION 

Activated  Sludge  Settlers:  Design  and  Optimiza- 
tion, 
W88-01955  5D 

Low-Cost  Wastewater  Treatment  with  the  Use 

of    an     Intrachannel     Clarifier    in     Oxidation 

Ditches, 

W88-01956  5D 

CLARKS  HILL  DAM 

Improvement  of  Hydropower  Release  Dissolved 

Oxygen  with  Turbine  Venting, 

W88-02280  5G 

CLASSIFICATION 

Observations  on  Water  Potential  and  Drought 
Resistance  of  Trees  and  Shrubs  After  a  Period  of 
Summer  Drought  Around  Dunedin,  New  Zea- 
land, 
W88-01806  21 

CLASTOGENS 

In   Vitro   Induction   of  Sister   Chromatid   Ex- 
changes and  Chromosomal  Aberrations  in  Pe- 
ripheral Lymphocytes  of  the  Oyster  Toadfish 
and  American  Eel, 
W88-02059  5C 

CLAY 

Water  Uptake  by  Roots  in  Cracks  and  Water 

Movement  in  Clayey  Subsoil, 

W88-02330  21 

CLAYS 

Aspects  of  Phosphogypsum  Waste  Disposal, 
W88-01733  5E 

Sanitary  Landfill  Liners  -  An  Overview  of  Reg- 
ulatory   Requirements   and    Engineering    Prac- 
tices, 
W88-01750  5E 

Diffusional    Transport    of    Hazardous    Waste 

Leachate  Across  Clay  Barriers, 

W88-01751  5B 

Evaluation  of  the  Performance  of  Four  Clay- 
Lined  Landfills  in  Wisconsin, 
W88-01753  5E 

CLEANUP 

Prevention    and    Containment    of    Hazardous/ 
Toxic  Materials  Spills  in  Department  of  Defense 
Storage  and  Handling  Areas, 
W88-01736  5E 

CLEANUP  OPERATION 

Emergency  Stabilization  and  Cleanup  of  Dioxin 

Sites, 

W88-02190  5G 

CLEANUP  OPERATIONS 

Dredging  as  a  Cleanup  Method  for  an  Industrial- 
ized Bay, 
W88-01539  5G 

Improved  Techniques  for  Removal  of  Sediments 
Contaminated  with  Hazardous  Materials, 
W88-01543  5G 

Reclamation  and  Redevelopment  of  Contaminat- 
ed Land:  Volume  I,  U.S.  Case  Studies, 
W88-01606  5E 

Bennett's  Quarry:  A  Case  Study  of  an  Immedi- 
ate Removal  of  PCB  Wastes  under  Superfund, 
W88-0174I  5E 


Evaluation  of  an  Acidic   Waste  Site  Cleanup 

Effort, 

W88-02144  5D 

Illegal   Liquid  Industrial   Waste  Site  Clean-Up 

and  Restoration, 

W88-02197  5G 

CLIMATIC  DATA 

Use  of  Soil  and  Climatic  Data  to  Predict  Hy- 
draulic Loading  Behaviour  of  Irish  Soils, 
W88-01922  2G 

CLOUD  CHEMISTRY 

Computer  Modelling  Study  of  the  Chemistry 
Occurring  During  Cloud  Formation  over  Hills, 
W88-02402  2K 

Potential  Contribution  of  Sulfate  Production  in 
Cumulus  Cloud  Droplets  to  Ground  Level  Par- 
ticle Sulfur  Concentrations, 
W88-02403  5B 

Influence   of  Alkaline    Particulates   on    pH   of 

Cloud  and  Rain  Water  in  India, 

W88-02408  2K 

CLOUD  LIQUID  WATER 

Field  Evaluation  of  a  Dual-Channel  Microwave 
Radiometer  Designed  for  Measurements  of  Inte- 
grated Water  Vapor  and  Cloud  Liquid  Water  in 
the  Atmosphere, 
W88-02053  7B 

Influence   of  Alkaline   Particulates   on   pH   of 

Cloud  and  Rain  Water  in  India, 

W88-02408  2K 

CLOUD  PHYSICS 

Observations  of  Thunderstorm  Reflectivities  and 
Doppler  Velocities  Measured  at  VHF  and  UHF, 
W88-02051  7B 

CLOUDS 

New  Technique  for  the  Study  of  Cloud  Micros- 

tructure, 

W88-02044  7B 

94-GHz  Doppler  Radar  for  Cloud  Observations, 
W88-02049  7B 

Technique  to  Measure  Entrainment  in  Cloud  by 
Dual-Polarization  Radar  and  Chaff, 
W88-02050  7B 

Computer  Modelling  Study  of  the  Chemistry 
Occurring  During  Cloud  Formation  over  Hills, 
W88-02402  2K 

Potential  Contribution  of  Sulfate  Production  in 
Cumulus  Cloud  Droplets  to  Ground  Level  Par- 
ticle Sulfur  Concentrations, 
W88-02403  5B 

COAGULATION 

Removing  Trihalomethane  Precursors  by  Co- 
agulation, 
W88-01894  5F 

Effects  of  Coagulation  on   Sludge  Thickening 

and  Dewatering, 

W88-02397  5D 

COAL 

Process  of  Safely  Disposing  of  Waste  Materials, 
W88-01782  5E 

COAL  DUST 

Unavailability  of  Polynuclear  Aromatic  Hydro- 
carbons   from    Coal    Particles    to    the    Eastern 
Oyster, 
W88-02421  5B 

COAL  GASIFICATION 

Treatability   Studies  for   Koppers-Totzek  Coal 

Gasification  Wastewater, 

W88-02135  5D 


SU-14 


SUBJECT  INDEX 


COMPARISON  STUDIES 


Biological  Nitrification  and  Hydantoin  Removal 

in  Coal  Gasification  Wastewater, 

W88-02137  5D 

COAL  MINES 

Planning  and  Design  of  Coal  Waste  Disposals  in 

View  of  Groundwater  Protection, 

W88-01565  5G 

Ground-Water     Reactions     to     Surface     Coal 

Mining  in  Semiarid  Lands, 

W88-01576  4C 

Hot  Water  Seepage  into  Shallow  Coal  Mines  of 
Manuguru  Coalbelt,  Godavari  Valley  Coalfield 
Andhra  Pradesh,  India, 
W88-01585  2F 


COAL  MINING 

Mine  Water. 
W88-01554 


4B 


Influence  of  Mining  on  the  Groundwater  Miner- 
alization in  the  Upper  Silesian  Coal  Basin, 
W88-01588  4C 

Water  in  Mining  and  Underground  Works  (El 
Agua  en  la  Mineria  y  Trabajos  Subterraneos). 
W88-01601  *B 

COAL  SLURRIES 

Analogy  and  Differences  Between  Coal  Slurry 
Transport  Systems  and  Hydraulic  Dredging, 
W88-01528  8H 

COASTAL  AQUIFERS 

Bacteria  in  Deep  Coastal   Plain   Sediments  of 

Maryland:     A    Possible    Source    of    C02    to 

Groundwater, 

W88-01694  2F 

COASTAL  ENGINEERING 

Coastal  and  Inlet  Processes  Numerical  Modeling 

System, 

W88-01546  8B 

Unique  Design  Aspects  of  a  Large-Scale  Experi- 
mental Sand  Bypassing  System, 
W88-01551  8A 

COASTAL  MARSHES 

Ecology  of  the  Coastal  Marshes  of  Western 

Lake  Erie:  A  Community  Profile, 

W88-01610  2H 

COASTAL  WATERS 

Some  Aspects  of  Physical  Processes  in  Coastal 

Upwelling, 

W88-01616  2L 

Physical  and  Chemical  Parameters  in  the  Ben- 
guela  and  Cape  Blanc  Regions  During  First  and 
Second  r/v  'Professor  Siedlecki'  Cruises,  Con- 
ducted in  Nov.-Dec.  1972  and  Aug.-Sept.  1973, 
W88-01617  2L 

Structure  and  Variability  of  the  Central  Water 
Mass  Front  Off  Cabo  Blanco.   October   1981- 
April  1982, 
W88-01619  2L 

Models  of  Coastal  Upwelling  Driven  by  JOINT- 

1  and  AUFTRIEB-77  Data, 

W88-01620  2L 

About   Inter-Annual   Coastal   Upwelling   Vari- 
ations    off     NW-Africa     with     Reference     to 
Changes  of  'Southern  Oscillation', 
W88-01623  2L 

Diagnostic  Case  Study  of  Meso-Scale  Upwell- 
ings  within  a  Layer  Near  the  Sea  Surface  off 
Cap  Blanc  in  Summer  1972, 
W88-01624  2L 

Seasonal  Trends  in  the  Longshore  Distribution 
of    Surface    Temperatures    off    Southwestern 


Africa  18-34  S,  and  their  Relation  to  Subsurface 
Conditions  and  Currents  in  the  Area  21-24  S, 
W88-01625  2L 

Wind  Shear  and  Upwelling  Along  the  SW  Tip 

of  Africa, 

W  8  8-0 1626  2L 

Meso-Scale  Upwellings  off  Namibian  Coast, 
W88-01627  2L 

Analysis  of  the  Recent  Environmental  Perturba- 
tion in  the  South  East  Atlantic  and  Latest  Find- 
ings on  its  Impact  on  Fisheries  of  the  Southern 
Benguela  Region  (Un  Analisis  de  las  Recientes 
Perturbaciones  en  el  Atlantico  Sudeste  y  los 
Ultimos  Hallazgos  Sobre  su  Impacto  en  la  Pes- 
queria  de  la  Region  sur  de  Benguela), 
W88-01628  2L 

Phytoplankton  Assemblages  in  Coastal  Upwell- 
ing Areas, 
W88-01640  2L 

Identified  Phytoplanktonic  Species  in  Shallow 
Waters  off  Eastern  Canary  Islands  (Especies  Fi- 
toplanctonicas  Identificadas  en  Aguas  Litorales 
de  las  Islas  Canarias  Orientales), 
W88-01641  2L 

Zooplankton  Populations  from  the  West  Coast 
of  Africa  (Sobre  las  Poblaciones  del  Zooplanc- 
ton  del  Atlantico  Africano), 
W88-01644  2L 

Pelagic  Cross-Shelf  and  Alongshore  Boundaries 
of  the  North  West  African  Upwelling  Region 
and  their  Annual  Variability  in  Terms  of  Zoo- 
plankton  Biomass, 
W88-01646  2L 

Distribution  and  Abundance  of  Myctophid  and 
Gonostomatid  Larvae  off  NW  Africa  (Distribu- 
cion  y  Abundancia  de  Larvas  de  Mictofidos  y 
Gonostomatidos  en  el  Noroeste  de  Africa), 
W88-01648  2L 

Studies  of  Humic  and  Fulvic  Acid  Dynamics  in 
Coastal  Marine  Waters  of  South  Florida, 
W88-02056  2L 

Impact  of  a  Gyrodinium  Aureolum  Bloom  on 

Inshore  Young  Fish  Populations, 

W88-02373  2L 

In  Situ  Studies  and  Experiments  of  the  Ecotoxi- 
cology  of  Four  Metals  (Cd,  Pb,  Cu,  Zn)  on 
Algae  and  grazing  mollusks  (gastropoda) 
(Etudes  in  situ  Et  Experimentales  De  L'Ecotoxi- 
cologie  De  Quatre  Metaux  (Cd,  Pb,  Cu,  Zn) 
Chez  Des  Algues  Et  Des  Mollusques  Gastero- 
podes  Brouteurs), 
W88-02476  5C 

COASTAL  ZONE  COLOR  SCANNER 

Coastal-Zone-Color-Scanner    (CZCS)    Imagery 
from  Northwest  African  Upwelling, 
W88-01634  7B 

COLD  REGIONS 

Relations  Between  Aquatic  Plant  Communities 
and  Lake  Characteristics  on  Macquarie  Island, 
W88-01805  2H 

COLIFORMS 

Enumeration  of  Fecal  Coliforms  and  E.  Coli  in 
Marine  and  Estuarine  Waters:  an  Alternative  to 
the  APHA-MPN  Approach, 
W88-01829  5A 

Response   of  Fecal   Coliforms   and   Antibiotic- 
Resistant  Escherichia  coli  to  Incremental  Doses 
of   Ozone    During    Disinfection    of   Activated 
Sludge  Effluent, 
W88-O20O6  5D 


Microbial  Pollution  of  the  Blue  and  White  Niles 

at  Khartoum, 

W88-02023  5A 

Nonlinear  Optimization   Modeling  of  Coliform 

Bacteria, 

W88-02490  5G 

COLLOIDS 

Transport  of  Contaminants  in  the  Subsurface: 

The  Role  of  Organic  and  Inorganic  Colloidal 

Particles. 

W88-01674  5B 

COLON  CANCER 

Case-Control  Study  of  Colon  Cancer  and  Drink- 
ing Water  Trihalomethanes  in  Wisconsin, 
W88-02426  5C 

COLOR  REMOVAL 

Study  on  the  Use  of  Bipolar-Particles-Electrodes 

in  Decolorization  of  Dyeing  Effluents  and  its 

Principle, 

W88-01933  5D 

Removal  of  Color  from  Kraft  Pulp  Mill  Efflu- 
ent, 
W88-02163  5D 

COLORADO 

Blue  Mesa  Reservoir,   Colorado:   A  Historical 
Review  of  Its  Limnology,  1965-1985, 
W88-01665  2H 

Public   Attitudes  toward   Water  Conservation, 
W88-02315  3D 

COLORADO  RIVER 

Problems  of  Water  Reallocation  in  the  Colorado 
-  America's  Most  Fully  Utilized  River, 
W88-02249  6D 

Conflict  Between  Flood  and  Drought  Prepared- 
ness in  the  Colorado  River  Basin, 
W88-02250  6D 

COLORADO  RIVER  AUGMENTATION 
PROGRAM 

Colorado   River   Augmentation   Demonstration 

Program. 

W88-01609  3B 

COLORECTAL  CANCER 

Colorectal  Cancer  Mortality  and  Incidence  in 

Campbell  County,  Kentucky, 

W88-01999  5C 

COLORIMETRY 

Colorimetric  Determination  of  Phenols  in  Water 

Samples, 

W88-02063  5A 

COMBINED  SEWERS 

Dimensioning  of  Combined  Sewer  System  De- 
tention  Basins  by   Long   Term   Simulation   of 
Storm  Water  Runoff, 
W88-01952  5D 

COMBINED  WASTE  DISPOSAL 

Co-Disposal  of  Municipal  Refuse  and  Industrial 

Waste  Sludge  in  Landfills, 

W88-02121  5E 

COMMENCEMENT  BAY 

Dredging  as  a  Cleanup  Method  for  an  Industrial- 
ized Bay, 
W88-01539  5G 


COMPACTION 

Baling:  A  Case  Study, 
W88-01757 


5E 


COMPARISON  STUDIES 

Comparison  of  Earth  Resistivity  and  Electro- 
magnetic Survey  Methods, 
W88-01713  7B 


SU-15 


COMPARISON  STUDIES 


SUBJECT  INDEX 


Comparison  of  Occurrence  and  Rates  of  Chemi- 
cal Biodegradation  in  Natural  Waters, 
W88-01722  5B 

Impacts  Against  the  Wall  of  a  Scaled-Up  Fluid- 

ized  Bed, 

W88-02434  3A 

COMPETING  USE 

Simulation  Model  of  Competition  for  Water  Re- 
sources Among  Industries  in  a  River  Basin, 
W88-01866  6D 

Legal,  Administrative  and  Economic  Tools  for 
Conflict  Resolution,  Perspectives  on  River  Basin 
Management  in  Industrialized  Countries, 
W88-02247  6E 

Environmental  Conflicts:  Structure  and  Manage- 
ment, 
W88-02248  6D 

Habitat  Use  of  the  Central  Mudminnow  (Umbra 
limi)  and  Yellow  Perch  (Perca  flavescens)  in 
Umbra-Perca  Assemblages:  the  Roles  of  Compe- 
tition, Predation,  and  the  Abiotic  Environment, 
W88-02425  2H 

COMPLEXES 

Mechanism  of  Toxicity   of  Ionic  Copper  and 

Copper  Complexes  to  Algae, 

W88-02369  5C 

COMPOSTENG 

Sewage  Sludge  Composting  at  the  Blue  Plains 
Wastewater  Treatment  Plant,  Washington,  DC, 
W88-01512  5E 

Composting  and  The  Limiting  Factor  Principle, 
W88-02122  5E 


Turnaround  in  Sussex  County, 
W88-02123 


5E 


Sludge  Management  and  In-Vessel  Systems, 
W88-02125  5D 

Analysis  of  EPA  Guidance  on  Composting 
Sludge:  Part  IV  -  Facility  Design  and  Operation, 
W88-02127  5D 

Design  of  an  Enclosed  Composting  Reactor, 
W88-02158  5D 

COMPUTER  MODELS 

Submodels  of  Water  Quality  for  the  Analysis  of 
Regional    Water   Policies   in   Open-Pit   Lignite 
Mining  Areas, 
W88-01561  5G 

Capability  Mapping  for  Sanitary  Landfill  Using 

Computer  Graphics, 

W88-01754  5E 

Paleodischarge  of  the  Late  Pleistocene  Bonne- 
ville Flood,  Snake  River,  Idaho,  Computed  from 
New  Evidence, 
W88-01808  2E 

Evaluation  of  the  Fluid  Dynamic  Properties  of 

Mud  Flows  on  Mount  St  Helens, 

W88-O2270  2J 

COMPUTER  PROGRAMS 

Computer  Aided  Control  of  Nitrogen  Removal 
in  Small  Activated  Sludge  Wastewater  Treat- 
ment Plants, 
W88-01959  5D 

METEOR:  An  Artificial  Intelligence  System  for 

Convective  Storm  Forecasting, 

W88-02048  7B 

Nonlinear  Programming  Methods  in  Reservoir 

System  Management, 

W88-02273  2H 


Design  of  Dual-Purpose  Detention  Systems 
Using  Dynamic  Programming, 

W88-02413  4A 

Computer  Analysis  Justifies  Desalination, 

W88-02433  3A 

Effect  of  Cell  Thickness  and  Flow  Velocity  on 
Water  Cost  in  Desalination  by  Electrodialysis, 
W88-02435  3A 

COMPUTERS 

Field  Verification  of  On-Line  Instrumentation  at 
a  Municipal  Wastewater  Treatment  Plant, 
W88-01960  5D 

Biological  Treatment  of  Soy  Sauce  Fermenta- 
tion Waste  -  Computer  Simulation  of  Fill-and- 
Draw  Activated  Sludge  System, 
W88-02216  5D 

Computers  and  Water  Resources  Education:  A 

Projection, 

W88-02415  7C 

Optimizing  the  Design  of  an  Activated  Sludge/ 
Secondary    Clarifier    System     via    Univariate 
Search  Technique, 
W88-02475  7C 

CONCRETE 

Detection  of  Voids  Between  Steel  Linings  and 

Concrete, 

W88-01909  8A 

CONCRETE  CONSTRUCTION 

Strength    Design   of  Reinforced-Concrete   Hy- 
draulic Structures.  Report  6:  Analytical  Study  of 
the   Ultimate   Behavior-  of  Model   Reinforced- 
Concrete  Circular  Conduits, 
W88-01657  8F 

CONCRETE  REPAIR 

In  Situ  Repair  of  Deteriorated  Concrete  in  Hy- 
draulic Structures:  Feasibility  Studies, 
W88-01656  8A 

CONFERENCES 

Third  United  States  -  The  Netherlands  Meeting 
on  Dredging  and  Related  Technology. 
W88-01522  5G 

Proceedings  of  the  40th  Industrial  Waste  Con- 
ference. 
W88-02132  5D 

Groundwater  Quality  Protection  Policies  for 
The  Rocky  Mountain  Region  and  the  Nation. 
W88-02269  5G 

CONFINED  AQUIFERS 

Approximate  Semianalytical  Solution  for  Tracer 
Injection  Tests  in  a  Confined  Aquifer  With  a 
Radially    Converging    Flow    Field    and    Finite 
Volume  of  Tracer  and  Chase  Fluid, 
W88-01692  5B 

CONFLICTING  USE 

Water  Resources  Conflicts  in  Integrated  River 

Basin    Development:    The    Case    of   Kavlinge 

River, 

W88-02251  6D 

CONJUNCTIVE  USE 

Water  Quality  Aspects  of  Artificial  Aquifer  Re- 
charge with  Treated  Wastewater, 
W88-02092  5G 

CONSTRUCTION 

Design  and  Construction-Theodore  Ship  Chan- 
nel, 
W88-01524  8A 

CONTACT  BEDS 

Performance  Evaluation  of  Rotating  Biological 

Contactor  Process, 

W88-01942  5D 


CONTAINMENT  FACILITIES 

Design  and  Management  of  Dredged  Material 
Containment  Areas  to  Improve  Hydraulic  Per- 
formance, 
W88-01602  5E 


CONTAMINANT  FIXATION 

Contaminant  Fixation  Process, 
W88-02200 


5E 


CONTAMINATED  SEDIMENTS 

Filling  in  of  Harbour  Basins  which  Contain  Con- 
taminated Silt, 
W88-01526  5C 


Capping  Contaminated  Dredged  Material, 
W88-01535 


5E 


Development  of  Criteria  for  the  Dredging  and 
Disposal  of  Contaminated  Dredged  Material, 
W88-01540  5E 

Capped    In-Water    Disposal    of   Contaminated 
Dredged  Material  by  the  US  Army  Engineer 
District,  Seattle, 
W88-01541  5E 

Dredging  of  Polluted  Sediment  in  the  First  Pe- 
troleum Harbor,  Rotterdam, 
W88-01542  5E 

Improved  Techniques  for  Removal  of  Sediments 
Contaminated  with  Hazardous  Materials, 
W88-01543  5G 

CONTINENTAL  SHELF 

Meso-Scale  Upwellings  off  Namibian  Coast, 
W88-01627  2L 

CONTINGENT  VALUATION  METHOD 

Balancing  Public  Trust  Resources  of  Mono  Lake 

and  Los  Angeles'  Water  Right:  An  Economic 

Approach, 

W88-01677  6E 

CONTINUOUS  FIXATION 

Continuous  Fixation  and  Removal  of  Explosive 
Wastes  from  Pink  Water  Using  Surfactant  Tech- 
nology, 
W88-02198  5D 

CONTINUOUS  FLOW  MEASUREMENT 

Use  of  Current  Meters  for  Continuous  Measure- 
ment of  Flows  in  Large  Rivers, 
W88-01914  2E 

CONTROLLED  DRAINAGE 

Prediction  of  Nitrogen  and  Phosphorus  Losses 

as   Related    to   Agricultural    Drainage    System 

Design, 

W88-02071  2G 

CONVECTIVE  TRANSPORT 

Convective  Transport  Within  Stable  River  Sedi- 
ments, 
W88-01916  2J 

CONVEYANCE  STRUCTURES 

Two  Adjacent  Pipe  Diameters  at  the  Optimal 

Solution   in   the   Water   Distribution    Network 

Models, 

W88-01678  5F 

COOLING  WATER 

Relationship  of  Upper  Lethal  Temperatures  to 
Silicon  Content  in  Ecologically  Different  Hy- 
drobiont  Species  from  Continental  Waters, 
W88-01819  6G 

COOLING  WATER  INTAKES 

Selective  Removal  of  Reef  Fish  Associated  with 
an  Offshore  Cooling-Water  Intake  Structure, 
W88-02364  5C 


SU-16 


SUBJECT  INDEX 


DAPHNIA 


COPPER 

Study  of  Zinc  and  Copper  Removal  by  Iron 

(III)  and  (II)  Oxyhydroxides, 

W88-01559  5D 

Reverse  Osmosis  Membrane  Fouling  by  Sanitary 
Landfill  Leachate  and  Copper  Plating  Solutions, 
W88-02179  5D 

Mechanism  of  Toxicity  of  Ionic  Copper  and 

Copper  Complexes  to  Algae, 

W88-02369  5C 

Copper  Uptake  by  the  Water  Hyacinth, 
W88-02400  5B 

COPPER  SULFATE 

Copper  as  an  Algicide  in  a  Tropical  Reservoir, 
W88-02347  5G 

CORN 

Anaerobic  Metabolism  Enzymes  as  Markers  of 

Flooding  Stress  in  Maize  Seeds, 

W88-01998  21 

Decision-Analytic  Study  of  the  Joint  Value  of 
Seasonal   Precipitation  and  Temperature  Fore- 
casts in  a  Choice-of-Crop  Problem, 
W88-02004  2B 

Uptake   of  Cadmium   and    Zinc   by   Corn   on 

Sludge-Treated  Soils, 

W88-02124  5E 

CORROSION 

Problem  of  'Red  Waters':  A  New  Approach  to 

its  Solution, 

W88-02447  2K 

CORROSrVTTY 

Biogenic  Nature  of  Corrosivity  of  Sulphide  De- 
posits Mine  Water  and  Some  of  Its  Geochemical 
and  Mining-Technical  Impacts, 
W88-01568  5C 

COST  ANALYSIS. 

Water  Conserving  Landscapes  Show  Impressive 

Savings, 

W88-02313  3D 


Reform  in  Costing  and  Pricing  Water, 
W88-02314 


6C 


Effectiveness  of  Residential  Water  Conservation 

Measures, 

W88-02316  3D 

COST-BENEFIT  ANALYSIS 

Supply    of   Desalted    Water    to    Remote    Arid 

Zones, 

W88-02453  3A 

Selection    of    Solar    Desalination    System    for 
Supply  of  Water  in  Remote  Arid  Zones, 
W88-02454  3A 


COST  SHARING 

Heiberg  Leads  Corps  Into  New  Era, 
W88-01801 


6E 


COSTS 

Sedimentation  and  the  Economics  of  Selecting 

an  Optimum  Reservoir  Size, 

W88-01676  2J 

Rational  Program  to  Control  Unaccounted-For 

Water, 

W88-01820  3D 

Implementation  of  a  Water  Quality-Based  Strat- 
egy for  Protection  of  Aquatic  Life, 
W88-01824  5G 

Design,   Operational,   and  Cost  Considerations 

for  Vacuum  Assisted  Sludge  Dewatering  Bed 

Systems, 

W88-01856  5D 


Water  Conserving  Landscapes  Show  Impressive 

Savings, 

W88-02313  3D 

Optimizing  Nonpoint  Source  Controls  in  Water 

Quality  Regulation, 

W88-02378  5G 

Managing  Rotational  Canal  Water  Supplies  on 

the  Farm, 

W88-02384  3F 

Data  Bases:  Getting  the  Most  for  Your  Money, 
W88-02392  7C 

COTTON 

Physiological  Responses  of  Cotton  to  a  Single 
Waterlogging  at  High  and  Low  N-Levels, 
W88-01992  3F 

CRABS 

Comparative  Toxicity,  Cholinergic  Effects,  and 
Tissue  Levels  of  S,S,S,-Tri-n-Butyl  Phosphoro- 
trithioate  (DEF)  to  Channel  Catfish  (Ictalurus 
Punctatus)  and  Blue  Crabs  (Callinectes  Sapidus), 
W88-02040  5C 

CRESOLS 

Determination  of  Trace  Levels  of  Phenol  and 
Cresols  in   Rain  by  Continuous  Liquid-Liquid 
Extraction  and  High-Performance  Liquid  Chro- 
matography, 
W88-01984  5A 

CRITICAL  SHEAR  STRESS 

Calculations   of  the   Critical    Shear   Stress   for 
Motion  of  Uniform  and   Heterogeneous   Sedi- 
ments, 
W88-01680  2J 

CROP  FORECASTING 

Decision-Analytic  Study  of  the  Joint  Value  of 
Seasonal  Precipitation  and  Temperature  Fore- 
casts in  a  Choice-of-Crop  Problem, 
W88-02004  2B 

CROP  YIELD 

Effect  of  Fertilizer,  Chicken  Manure  and  Dairy 
Manure  on  Timothy  Yield,  Tissue  Composition 
and  Soil  Fertility, 
W88-02075  5E 

Using  Crop  Yield  and  Evapotranspiration  Rela- 
tions for  Regional  Water  Requirement  Estima- 
tion, 
W88-02382  2D 

Managing  Rotational  Canal  Water  Supplies  on 

the  Farm, 

W88-02384  3F 

CRUSTACEANS 

Toxicity  of  Vanadium  to  Different  Freshwater 

Organisms, 

W88-01717  5C 

Comparison   of  Ethanol   Toxicity   to   Daphnia 
magna  and  Ceriodaphnia  dubia  Tested  at  Two 
Different  Temperatures:  Static  Acute  Toxicity 
Test  Results, 
W88-01721  5C 

CULTIVATION 

Effect  of  Cultivation  on  Sediment  Composition 
and  Deposition  in  Prairie  Pothole  Wetlands, 
W88-02477  2J 

CULTURES 

Isolation  of  Fungi  From  Environmental  Sam- 
ples, 
W88-02019  5A 


Light  Induced  Nitrosomonas  Inhibition, 
W88-02350 


5D 


CULVERTS 

Fish  Passage  Through  Poplar  Grove  Creek  Cul- 
vert, Alaska, 
W88-02357  81 


CURRENT  METERS 

Use  of  Current  Meters  for  Continuous  Measure- 
ment of  Flows  in  Large  Rivers, 
W88-01914  2E 

CYANIDE 

Cyanide      Removal      in      Coal      Gasification 

Wastewater  Using  Polysulfide, 

W88-02134  5D 

CYANOPHYTA 

Dynamics    of   Blue-Green    Algal    (Microcystis 

Aeruginosa)  Blooms  in  the  Lower  Neuse  River, 

North  Carolina:  Causative  Factors  and  Potential 

Controls, 

W88-01761  5C 

CYCLING  NUTRIENTS 

Nitrogen    Exchange    Between    a    Southeastern 

USA   Salt   Marsh   Ecosystem   and   the  Coastal 

Ocean, 

W88-01995  2L 

CYPRESS  STRANDS 

Reduction  of  Microbial  Indicators  and  Viruses 

in  a  Cypress  Strand, 

W88-01947  5B 

CZECHOSLOVAKIA 

Water  Problem  in  Relation  to  Mining  at  Magne- 

site  Deposits  in  Slovakia, 

W88-01580  4B 

Liquidation  of  Abandoned  Mine  Excavations  by 

Flooding, 

W88-01583  4B 

DAIRY  INDUSTRY 

Dairy  Processing  Wastewater  Bioaugmentation  - 

An  Evaluation  of  Effectiveness, 

W88-02168  5D 

Treatment  of  Dairy  Wastewater  by  the  Anaero- 
bic Up-Flow  Packed  Bed  Reactor, 
W88-02169  5D 

Nitrogen    Transformations    and    Reduction    by 

Ridge  and  Furrow  Land  Treatment  of  Dairy 

Waste, 

W88-02173  5D 

DAM  FOUNDATIONS 

Technique  for  the  Analysis  of  the  Response  of 

Dams  to  Earthquakes, 

W88-02061  8A 

DAM  STABILITY 

Estimation  of  the  Reliability  of  a  High  Earth- 
Rock  Dam, 
W88-01902  8D 

DAMS 

Hydraulic  Model  Study  of  Brantley  Dam  Spill- 
way, 
W88-01666  8B 

Plan  for  Archaeological  Investigations  at  Histor- 
ic Dam  Construction  Camps  in  Central  Arizona. 
W88-01673  6G 

Technique  for  the  Analysis  of  the  Response  of 

Dams  to  Earthquakes, 

W88-02061  8A 

Scour   Protection   for   Locks  and   Dams   2-10, 

Upper  Mississippi  River, 

W88-02283  8A 

DAPHNIA 

Thiocyanate  Toxicity  to  Daphnia  magna:  Modi- 
fied by  pH  and  Temperature, 
W88-02026  5C 


SU-17 


DAPHNIA  LONGSPINA 


SUBJECT  INDEX 


DAPHNIA  LONGSPINA 

Epizooic  Ciliates  (Vorticella  sp.)  Compete  for 
Food  with  their  Host  Daphnia  longispina  in  a 
Small  Polyhumic  Lake, 
W88-01987  2H 

DATA  ACQUISITION 

Coastal-Zone-Color-Scanner    (CZCS)    Imagery 
from  Northwest  African  Upwelling, 
W88-01634  7B 

Comparison  of  Earth  Resistivity  and  Electro- 
magnetic Survey  Methods, 
W88-01713  7B 

Spatial  Distribution  and  Analysis  of  Groundwat- 
er Nitrate  Contamination  in  Kalamazoo  County, 
Michigan, 
W88-01763  5B 

Uptake   of  Cadmium    and    Zinc    by    Corn   on 

Sludge-Treated  Soils, 

W88-02124  5E 

DATA  ASSESSMENT 

Use  of  the  Algal  Growth  Potential  Test  for  Data 

Assessment, 

W88-01855  5A 

DATA  BASES 

Data  Bases:  Getting  the  Most  for  Your  Money, 
W88-02392  7C 

DATA  INTERPRETATION 

Feasibility   of  Assigning   a   Probability   to   the 

Probable  Maximum  Flood. 

W88-01612  2E 

Water  Quality  Modeling:  A  Review  of  the  Anal- 
ysis of  Uncertainty, 
W88-01675  5G 

Theoretical  Analysis  of  the  Transient  Pressure 
Response  From  a  Constant  Flow  Rate  Hydrau- 
lic Conductivity  Test, 
W88-01679  2G 

Simultaneous  Inversion  of  Hydrogeologic  Data 
and  Thermal  Data:  1.  Theory  and  Application 
Using  Hydraulic  Head  Data, 
W88-01691  2F 

Paleodischarge  of  the  Late  Pleistocene  Bonne- 
ville Flood,  Snake  River,  Idaho,  Computed  from 
New  Evidence, 
W88-01808  2E 

Computerized  Soil  Data  Used  in  Agricultural 

Water  Planning,  Denmark. 

W88-01921  7C 

Some  Hydrological  Aspects  of  Weather  Radar 

Research  in  the  United  Kingdom, 

W88-01964  7C 

Development  of  Quantitative  Estimates  of  Un- 
certainty in  Environmental  Risk  Assessments 
When  the  Scientific  Data  Base  is  Inadequate, 
W88-02025  7C 

Technique  for  the  Analysis  of  the  Response  of 

Dams  to  Earthquakes, 

W88-02061  8A 

German  Technical  Standard  for  the  Assessment 
of  Lake  Water  Quality  and  its  Application  to 
Hartbeespoort  Dam  (South  Africa), 
W88-02091  2H 

Analysis  of  Pumping  Tests  in  Wells  with  Capac- 
ity Effect  Taking  into  Consideration  the  En- 
trance Well  Loss  (Prise  en  Compte  de  la  Perte 
de  Charge  a  l'Entree  lors  de  l'Etude  des  Nappes 
d'Eau  Souterraines  par  Pompage  dans  des  Puits 
a  Effet  de  Capacite), 
W88-O20-M  2F 


Evaluation  of  Alternative  Hydrograph  Methods 
for  Hydraulic  Design, 

W88-02355  7C 

Animal    Decision   Making   and    Its   Ecological 
Consequences:  The  Future  of  Aquatic  Ecology 
and  Behavior, 
W88-02423  2H 

DATA  MANAGEMENT 

Snow  Cover  Data  Management:  The  Role  of 

WDC-A  for  Glaciology, 

W88-01961  2C 

DATA  PROCESSING 

Procedure  for  Determining  Potential  Gas  Quan- 
tities in  an  Existing  Sanitary  Landfill, 
W88-02119  5E 

Optimizing  the  Design  of  an  Activated  Sludge/ 
Secondary    Clarifier    System    via    Univariate 
Search  Technique, 
W88-02475  7C 

DATA  STORAGE  AND  RETRIEVAL 

Computerized  Soil  Data  Used  in  Agricultural 

Water  Planning,  Denmark. 

W88-01921  7C 

DATABASES 

Computerized  Soil  Data  Used  in  Agricultural 

Water  Planning,  Denmark. 

W88-01921  7C 

DDT 

Bioconcentration  and  Metabolism  of  DDT,  Fen- 
itrothion  and  Chlorpyrifos  by  the  Blue-Green 
Algae  Anabaena  sp.  and  Aulosira  fertilissima, 
W88-01863  5B 

DECISION  MAKING 

Decision-Analytic  Study  of  the  Joint  Value  of 
Seasonal  Precipitation  and  Temperature  Fore- 
casts in  a  Choice-of-Crop  Problem, 
W88-02004  2B 

Data  Bases:  Getting  the  Most  for  Your  Money, 

W88-02392  7C 

Optimal  Daily  Operation  of  Surface-Water  Sys- 
tems, 
W88-02412  6D 

Animal   Decision   Making   and   Its   Ecological 
Consequences:  The  Future  of  Aquatic  Ecology 
and  Behavior, 
W88-02423  2H 

DECOLORIZING 

Decolorization  of  Dye  Solutions  by  Continuous 

Ultrafiltration, 

W88-02446  5D 

DECONTAMINATION 

Heavy  Metals  in  Drilling  Muds:  Sequential  Ex- 
tractability  and  Effect  of  a  Solidification  Proc- 
ess, 
W88-01739  5B 

Bennett's  Quarry:  A  Case  Study  of  an  Immedi- 
ate Removal  of  PCB  Wastes  under  Superfund, 
W88-01741  5E 

Containment  of  Iron  Sulfate  from  Abandoned 
Pickle   Liquor  Ponds   Investigation,   Feasibility 
Study  Design  and  Construction, 
W88-01742  5E 

Liquid  Disposal,  Incorporated:  A  $2.2  Million 
Superfund  Immediate  Removal  Action, 
W88-01743  5E 

Site  Safety  at  the  Middletown  Road  Removal, 
W88-01744  5E 

Monitoring  an  Implemented  Remedial  Action, 
W88-OI745  5E 


Regulation  of  Underground  Chemical  Storage 
Tanks  in  the  San  Francisco  Bay  Area, 
W88-01748  5B 


Groundwater  Treatment  Technology, 

W88-02322 


5G 


DEFLUORIDATION 

Defluoridation  of  Black  Creek  Aquifer  Waters, 
W88-01769  5F 

DEGRADATION 

Migration  and  Degradation  Patterns  of  Volatile 

Organic  Compounds, 

W88-01727  5B 

Toxic    Organic    Behavior   in    Sludge-Amended 

Soils, 

W88-01737  5B 

2,2-Dibromo-3-Nitriloproprionamide    (DBNPA) 
Chemical  Degradation  in  Natural  Waters:  Ex- 
perimental Evaluation  and  Modeling  of  Com- 
petitive Pathways, 
W88-01840  5B 

Chemical  Changes  of  Organic  Compounds  in 
Chlorinated  Water:  XIII.  Gas  Chromatographic- 
Mass  Spectrometric  Studies  of  the  Reactions  of 
Irgasan  DP  300  (5-Chloro-2-(2,4-Dichloro- 
phenoxy)Phenol)  with  Chlorine  in  Dilute  Aque- 
ous Solution, 
W88-02361  5B 

DEHYDRATION 

Feeding  Processed  Hatchery  Wastes  to  Poultry, 
W88-02066  5E 

DELAWARE 

Fiscal  Year   1986  Program  Report  (Delaware 

Water  Resources  Center), 

W88-01766  9D 

DELAWARE  CANAL 

Subtidal  Volume  Exchange  Through  the  Chesa- 
peake and  Delaware  Canal, 
W88-01858  2L 

DELAWARE  RIVER  BASIN 

Delaware  River  Basin:  Water  Pricing  and  Fi- 
nancing Issues, 
W88-01867  6C 

DENTTRIFICATION 

Disinfection  of  Anion  Exchange  Resins  in  the 
Combined  Ion  Exchange/Biological  Denitrifica- 
tion  Process,  Part  I:  Effect  on  Water  Quality, 
W88-01973  5F 

Tower-Biology  (R)  and  Its  Application  for  the 

Nitrification/Denitrification    of   Ammonia-Rich 

Wastewater, 

W88-02186  5D 

Regulation  of  the  Synthesis  of  the  Denitrifying 

Enzymes  in  Activated  Sludge, 

W88-02213  5D 

Fluidization  and  Reactor  Biomass  Characteris- 
tics of  the  Denitrification  Fluidized  Bed  Biofilm 
Reactor, 
W88-02344  5D 

DENMARK 

Two  Simple  Models  for  Estimating  Daily  Mean 
Water  Temperatures  and  Diel  Variations  in  a 
Danish  Low  Gradient  Stream, 
W88-01830  2H 

Computerized  Soil   Data  Used  in   Agricultural 

Water  Planning,  Denmark. 

W88-01921  7C 


SU-18 


SUBJECT  INDEX 


DESIGN  STANDARDS 


DEPARTMENT  OF  DEFENSE 

Evaluation  of  Industrial  Process  Modifications 

to    Reduce    Hazardous   Wastes   in   the   Armed 

Services, 

W88-02191  5D 

DEPOSITION 

Deposition  of  Nitrate-N  and  Sulfate-S  by  Pre- 
cipitations in  Schleswig-Holstein, 
W88-02411  2B 

Effect  of  Cultivation  on  Sediment  Composition 
and  Deposition  in  Prairie  Pothole  Wetlands, 
W88-02477  2J 

DESALINATION 

Method  of  Reverse  Osmosis  Employing  an  Im- 
proved Porous  Glass  Membrane, 
W88-01786  3A 

Reverse-Osmosis      Purifier      Apparatus      and 

Method, 

W88-01788  3A 

Discharge  of  Gases  from  Submarine  Desalina- 
tion Plants, 
W88-01789  3A 

Multi-Cylinder  Reverse  Osmosis  Apparatus  and 

Method, 

W88-01790  3A 

Reverse  Osmosis  Apparatus  and  Method  Incor- 
porating External  Fluid  Exchange, 
W88-01791  3A 

Reverse  Osmosis  Method  and  Apparatus, 
W88-01792  3A 

Distillation  System  and  Process, 

W88-01796  3A 

Method  of  Pretreating  Raw  Water  for  Reverse 

Osmosis  Units, 

W88-01797  3A 


Testing  RO  Desalination  at  Very  High  Recover- 
ies in  the  Arabian  Gulf  (GKSS  Plate  System), 
W88-02450  3A 


Malta  Seawater  RO  Facility, 
W88-02451 


3A 


Water  Purification  Process  and  System, 
W88-01798 


3A 


Reverse  Osmosis  Desalinization  Utilizing  Plural 

Flow  Work  Exchange  Vessels, 

W88-01799  3A 

Water     Conservation     and     Management     in 

Barrow,  Alaska, 

W88-02312  3D 

Treatment   of  Distillates   and   Permeates   from 

Seawater  Desalination  Plants, 

W88-02432  3A 

Computer  Analysis  Justifies  Desalination, 
W88-02433  3A 

Impacts  Against  the  Wall  of  a  Scaled-Up  Fluid- 

ized  Bed,  , 

W88-02434  3A 

Precipitation   Equilibrium   During  Evaporation 
of  Water  Containing  High  Dissolved  Salts, 
W88-02443  3A 

Analysis  of  Laminar  Flow  Precipitation  Fouling 

on  Reverse  Osmosis  Membranes, 

W88-02444  3A 

Demonstration  Plant  for  Seawater  Desalination 
by    Reverse    Osmosis    (RO-2    Hollow     Fibre 
Module  Line), 
W88-02445  3A 

Rejection   Spectra  of  Reverse   Osmosis   Mem- 
branes  Degraded    by    Hydrolysis   or   Chlorine 
Attack, 
W88-02448  3A 

Calculation  of  Stream  Concentrations  in  Reverse 

Osmosis  Processes, 

W88-02449  3A 


Malta  Seawater  RO  Facility  -  Update  on  the 

First  Two  Years  Operation, 

W88-02452  3A 

Supply    of   Desalted    Water    to    Remote    Arid 

Zones, 

W88-02453  3A 

Selection    of    Solar    Desalination    System    for 
Supply  of  Water  in  Remote  Arid  Zones, 
W88-02454  3A 

Comparison  of  Various  Designs  of  Solar  Stills, 
W88-02455  3A 

Formulas  for  Calculating  the  Approach  to  Equi- 
librium in  Open  Channel  Flash  Evaporators  for 
Saline  Water, 
W88-02456  3A 

Multi-Effect  Boiling  Desalting  System  and  its 
Comparison  with  the  Multi-Stage  Flash  System, 
W88-02457  3A 


DESALINATION  APPARATUS 

Distillation  System  and  Process, 
W88-01796 


3A 


DESALINATION  SYSTEMS 

Rational  Bases  for  Designing  Vapour  Compres- 
sion Water  Desalination  Systems, 
W88-02428  3A 

Combined  RO/VC  Desalination  System, 
W88-02430  3A 

Efficient  Energy  Utilization  in  Single  Purpose 
Desalination  Plants, 

W88-02431  3  A 

Effect  of  Cell  Thickness  and  Flow  Velocity  on 
Water  Cost  in  Desalination  by  Electrodialysis, 
W88-02435  3A 

Current  and  Long  Term  Considerations  for  the 

Application  of  Reverse  Osmosis  Technology  in 

Israel, 

W88-02436  3A 

Desalination  of  High  Salinity  Brackish  Water  - 
Low  Pressure  Reverse  Osmosis, 

W88-02437  3A 

DESERTS 

Nitrogen    Dynamics    During    Succession    in    a 

Desert  Stream, 

W88-01872  2H 

DESIGN  CRITERIA 

Nonconvexity  of  the  Reservoir  Design  Problem, 
W88-01701  8A 

Sanitary  Landfill  Liners  -  An  Overview  of  Reg- 
ulatory   Requirements    and    Engineering    Prac- 
tices, 
W88-01750  5E 

Dimensioning  of  Combined  Sewer  System  De- 
tention  Basins   by   Long   Term    Simulation   of 
Storm  Water  Runoff, 
W88-01952  5D 

Activated  Sludge  Settlers:  Design  and  Optimiza- 
tion, 
W88-01955  5D 

Manual  for  Design  and  Operation  of  a  Solenoid- 
Based   Delivery   System   for   Aquatic  Toxicity 
Testing, 
W88-02014  7B 


Criteria  for  the  Utilization,   Design  and  Oper- 
ation of  U ASB  Reactors, 
W88-02111  5D 

Analysis  of  EPA  Guidance  on  Composting 
Sludge:  Part  IV  -  Facility  Design  and  Operation, 
W88-02127  5D 

Concept  and  Design  of  a  Substrata  Container  for 

Sampling  Periphyton, 

W88-02337  7B 

Automatic  Bottle  Sealing  Mechanism  for  Se- 
quential Sampling  of  Volatile  Organics  in  Water, 
W88-02390  5A 

DESIGN  EQUATIONS 

Calculation  of  Stream  Concentrations  in  Reverse 
Osmosis  Processes, 

W88-02449  3A 

DESIGN  FLOODS 

Simulation  of  Flood  Hydrographs  for  Georgia 

Streams, 

W88-02353  2E 

DESIGN  FLOW 

Simulation  of  Flood  Hydrographs  for  Georgia 
Streams, 

W88-02353  2E 

DESIGN  STANDARDS 

Safety  Criteria  for  Channel  Depth  Design, 
W88-01545  8A 

Strength   Design   of  Reinforced-Concrete   Hy- 
draulic Structures.  Report  6:  Analytical  Study  of 
the   Ultimate   Behavior   of  Model   Reinforced- 
Concrete  Circular  Conduits, 
W88-01657  8F 

Design,   Operational,   and   Cost   Considerations 

for  Vacuum  Assisted  Sludge  Dewatering  Bed 

Systems, 

W88-01856  5D 

Design  of  an  Enclosed  Composting  Reactor, 
W88-02158  5D 

Design    of    Dual-Purpose    Detention    Systems 

Using  Dynamic  Programming, 

W88-02413  4A 

Optimal  Canal  Location  Using  Environmental 

Mapping, 

W88-02416  6A 

Optimal   Aqueduct   Capacity   and   Distribution 

Policy:  Continuous  Approach, 

W88-02418  5F 

Optimal    Aqueduct   Capacity   and   Distribution 

Policy:  Discrete  Approach, 

W88-02419  5F 

Reliability  Indices  for  Water  Supply  Systems, 
W88-02420  5F 

Rational  Bases  for  Designing  Vapour  Compres- 
sion Water  Desalination  Systems, 
W88-02428  3A 

Combined  RO/VC  Desalination  System, 
W88-02430  3A 

Efficient  Energy  Utilization  in  Single  Purpose 
Desalination  Plants, 

W88-02431  3  A 

Effect  of  Cell  Thickness  and  Flow  Velocity  on 
Water  Cost  in  Desalination  by  Electrodialysis, 
W88-02435  3A 

Current  and  Long  Term  Considerations  for  the 

Application  of  Reverse  Osmosis  Technology  in 

Israel, 

W88-02436  3A 


V7k 


SU-19 


DESIGN  STANDARDS 


SUBJECT  INDEX 


Desalination  of  High  Salinity  Brackish  Water  -- 

Low  Pressure  Reverse  Osmosis, 

W88-02437  3A 

Optimizing  the  Design  of  an  Activated  Sludge/ 
Secondary  Clarifier  System  via  Univariate 
Search  Technique, 

W88-02475  7C 

DESIGN  STORMS 

Regional  Rainfall  Intensity-Duration-Frequency 

Curves  for  Pennsylvania, 

W88-02387  2B 

DESORPTION 

Sorption/Desorption     of     Various     Inorganic 

Agents  on  Oil  Shale, 

W88-02154  5E 

DETENTION  BASINS 

Dimensioning  of  Combined  Sewer  System  De- 
tention   Basins   by   Long   Term   Simulation   of 
Storm  Water  Runoff, 
W88-01952  5D 

DETENTION  PONDS 

Survival  of  Indicator  Organisms  in  a  Detention 
Pond  Receiving  Combined  Sewer  Overflow, 
W88-01948  5B 

DETENTION  RESERVOIRS 

Design    of    Dual-Purpose    Detention    Systems 

Using  Dynamic  Programming, 

W88-02413  4  A 

DETERGENTS 

Assessment  of  the  Interactions  of  Metals  and 

Nitrilotriacetic  Acid   in   Soil/Sludge   Mixtures, 

W88-02478  5E 

DETRITUS 

Structure  and  Function  of  Detritus  in  Aquatic 

Ecological  Systems, 

W88-01817  2H 

DETROIT  RIVER 

Summary  of  the  Pointe  Mouillee  Confined  Dis- 
posal Facility, 
W88-01523  5E 

Use  of  Current  Meters  for  Continuous  Measure- 
ment of  Flows  in  Large  Rivers, 
W88-01914  2E 

DEVELOPING  COUNTRIES 

Operation  and  Maintenance  of  Water  Systems  in 

Developing  Countries, 

W88-01890  5F 

Development    of    Environmental    Engineering 
Education  in  Developing  Countries, 
W88-01934  5G 

Technology  of  Small  Community  Water  Supply 

Systems  in  Developing  Countries, 

W88-02414  5F 

DEWATERING 

Land   Subsidence   Effected   by   Dewatering   of 

Open-Pits, 

W88-01577  4C 

Main  Dewatering  of  Mines  New  Cost  Saving 

Techniques, 

W88-01578  4B 

Mine  Dewatering  Design  in  Surface  Mining  to 
Improve  the  Quality  of  Ground  Water, 
W88-OI581  4B 


Effects  of  Coagulation  on   Sludge  Thickening 

and  Dewatering, 

W88-02397  5D 

DIAMINES 

Liquid  Chromatographic  Determination  of  Ali- 
phatic Diamines  in  Water  Via  Derivatization 
with  Acetylacetone, 

W88-02363  5A 

DIEL  DISTRIBUTION 

Vertical,   Horizontal,  and   Diel   Distribution  of 

Invertebrate    Drift    in    the    Lower    Mississippi 

River, 

W88-02278  2H 

DIEL  VARIATION 

Two  Simple  Models  for  Estimating  Daily  Mean 
Water  Temperatures  and  Diel  Variations  in  a 
Danish  Low  Gradient  Stream, 
W88-01830  2H 

DIETS 

Influence  of  Diet  and  Preexposure  on  the  Toler- 
ance of  Sodium   Pentachlorophenate  by  Rain- 
bow Trout  (Salmo  gairdneri), 
W88-02032  5C 

DIFFRACTION 

Diffraction  Techniques  for  the  Study  of  Pure 

Water  and  Aqueous  Solutions, 

W88-01597  IB 

DIFFUSION 

Effects  of  a  Biomodal  Pore  Distribution  on 
Matrix  Diffusion  in  a  Fractured  Porous  Medium, 
W88-01658  5B 

Tidal  Three-Dimensional  Diffusion  in  a  Model 
of  the  Lagoon  of  Venice  and  Reliability  Condi- 
tions for  Its  Numerical  Integration, 
W88-01877  5B 

DIFLUBENZURON 

Effects  of  the  Pesticide  Diflubenzuron  on  Larval 
Horseshoe  Crabs,  Limulus  polyphemus, 
W88-01720  5C 


DIGESTION 

Microbiology  of  Anaerobic  Digestion, 
W88-02107 


5D 


Baling:  A  Case  Study, 
W88-01757 


5E 


Sludge   Thickening   Does   Work   -   And   Saves 

Money, 

W88-02131  5D 


DINOFLAGELLATES 

Impact  of  a  Gyrodinium  Aureolum  Bloom  on 

Inshore  Young  Fish  Populations, 

W88-02373  2L 

DIOXANE 

Determination  of  Parts-per-Billion  Concentra- 
tions of  Dioxane  in  Water  and  Soil  by  Purge  and 
Trap  Gas  Chromatography/Mass  Spectrometry 
or  Charcoal  Tube  Enrichment  Gas  Chromatog- 
raphy, 
W88-01868  5  A 

DIOXINS 

Reaction  Mechanisms  of  Polychlorinated  Di- 
benzo-p-Dioxins  and  Polychlorinated  Dibenzo- 
furans  during  Ozonation  of  Water  Samples 
(Reaktionsverhalten  Polychlorierter  Dibenzo-p- 
Dioxine  und  Polychlorierter  Dibenzofurane  bei 
der  Ozonung  von  Waessern), 
W88-02084  5D 

Emergency  Stabilization  and  Cleanup  of  Dioxin 

Sites, 

W88-02190  5G 

Residues  of  2,3,7,8-Tetrachlorodibenzo-p-Dioxin 

in  the  Spring  River,  Missouri, 

W88-02491  5B 

DISCHARGE  HYDROGRAPHS 

Simulation  of  Flood  Hydrographs  for  Georgia 

Streams, 

W88-02353  2E 


DISINFECTION 

Disinfection  of  Anion  Exchange  Resins  in  the 
Combined  Ion  Exchange/Biological  Denitrifica- 
tion  Process,  Part  I:  Effect  on  Water  Quality, 
W88-01973  5F 

Mutagenicity  Studies  in  Salmonella:  Residues  of 

Ozonated    and/or    Chlorinated    Water    Fulvic 

Acids, 

W88-02058  5C 

DISPERSANTS 

Effect  of  Oil  and  Dispersants  on  the  Growth  of 

Mussels, 

W88-02000  5C 

DISPERSION 

Two-Equation  Model  for  Contaminant  Disper- 
sion in  Natural  Streams, 
W88-02328  5B 

DISPOSAL  PONDS 

Effect  of  Ash  Disposal  Ponds  on  Groundwater 
Quality  at  a  Coal-fired  Power  Plant, 
W88-02340  5E 

DISPOSAL  SITES 

Long-Term  Monitoring  of  CE  Habitat  Develop- 
ment on  Dredged  Material  Sites,  1974-84, 
W88-01533  5C 

Prediction  and  Field  Evaluation  of  the  Water 

Quality    of   Effluent    from    Confined    Disposal 

Areas, 

W88-01537  5B 

Reclamation  and  Redevelopment  of  Contaminat- 
ed Land:  Volume  I,  U.S.  Case  Studies, 
W88-016O6  5E 

Emergency  Stabilization  and  Cleanup  of  Dioxin 

Sites, 

W88-02190  5G 

DISPOSAL  WELLS 

Characteristics  of  Big   Sandy   River  Drainage 
Basin  Water  and  of  Salty  Aquifer  Water, 
W88-01614  5E 

Method  and  Apparatus  for  Disposing  of  Drilling 
Muds  and  Wastes  Generated  During  Well  Drill- 
ing Operations  and  for  Plugging  and  Abandon- 
ing the  Well, 
W88-01777  5E 

System  and  Method  for  Disposal  of  Nonconden- 
sable  Gases  from  Geothermal  Wells, 
W88-01780  5E 

DISSOLUTION 

Transport    of   Reacting    Solutes    Subject    to    a 
Moving  Dissolution  Boundary:  Numerical  Meth- 
ods and  Solutions, 
W88-01689  5B 

DISSOLVED  OXYGEN 

Anthropogenic  Anoxification  ('Eutrophication') 

of  the  Water  Table  Region  of  a  Deep  Phreatic 

Aquifer, 

W88-01688  5B 

Effects  of  Atrazine  on  Dissolved  Oxygen  and 
Nitrate  Concentrations  in  Aquatic  Systems, 
W88-02022  5C 

Improvement  of  Hydropower  Release  Dissolved 

Oxygen  with  Turbine  Venting, 

W88-02280  5G 

DISSOLVED  SOLIDS 

Evaluation  of  the  Repartition  of  PCBs  between 
Dissolved  and  Particulate  Matter  in  River  Seine 
(France)  (Evaluation  de  la  Repartition  Particu- 
laire/Aqueuse  des  PCB  (Polychlorobiphenyles) 
en  Seine), 
W88-02106  5B 


SU-20 


SUBJECT  INDEX 


DRILLING  EQUIPMENT 


DISTILLATION 

Comparison  of  Various  Designs  of  Solar  Stills, 
W88-02455  3A 


DISTILLED  WATER 

Distillation  System  and  Process, 
W88-01796 


3A 


DISTILLERIES 

Treatment    of    Distillery     Wastewater    (Spent 

Wash)  -  Indian  Experience, 

W88-02138  5D 

DISTRIBUTION  PATTERNS 

Influence  of  Turbidity  on  Juvenile  Marine 
Fishes  in  Estuaries.  Part  1.  Field  Studies  at  Lake 
St.  Lucia  on  the  Southeastern  Coast  of  Africa, 
W88-01706  2L 

Influence  of  Turbidity  on  Juvenile  Marine 
Fishes  in  Estuaries.  Part  2.  Laboratory  Studies, 
Comparisons  with  Field  Data  and  Conclusions, 
W88-O1707  2L 

DISTRICT  OF  COLUMBIA 

Sewage  Sludge  Composting  at  the  Blue  Plains 
Wastewater  Treatment  Plant,  Washington,  DC, 
W88-01512  5E 

DOGFISH 

Effects  of  Zinc  Sulphate  on  Haematological  Pa- 
rameters in  the  Dogfish  Scyliorhinus  canicula 
and  Influences  of  MS222, 
W88-02002  5C 

DOMESTIC  WASTES 

Development  of  Technology  for  the  Use  of  the 
UASB  Reactor  in  Domestic  Sewage  Treatment, 
W88-02115  5D 

Co-Disposal  of  Municipal  Refuse  and  Industrial 

Waste  Sludge  in  Landfills, 

W88-02121  5E 

DOMESTIC  WATER 

Reverse-Osmosis      Purifier      Apparatus      and 

Method, 

W88-01788        -  3A 

Water  Purifying  and  Vending  Apparatus, 
W88-01793  5F 

DOPPLER  RADAR 

Direct  Method  for  Deriving  Drop-Size  Distribu- 
tion  and   Vertical    Air   Velocities   from   VHF 
Doppler  Radar  Spectra, 
W88-02045  7B 

Retrieval  of  Horizontal  Wind  Field  and  Mesos- 
cale  Vertical  Vorticity  in  Stratiform  Precipita- 
tion by  Conical  Scannings  with  Two  Doppler 
Radars, 
W88-02047  7B 

94-GHz  Doppler  Radar  for  Cloud  Observations, 
W88-02049  7B 

Further  Discussion  on  Deriving  Drop-Size  Dis- 
tribution and  Vertical  Air  Velocities  Directly 
from  VHF  Doppler  Radar  Spectra, 
W88-02052  7B 

DRAINAGE 

Properties  of  Hydraulic  Stowing  Material  with 
Particular  Reference  to  Drainage  Requirements, 
W88-01579  3E 

Field    Drainage    Experiments    and    Design    on 
Former  Opencast  Coal  Mining  Land, 
W88-01924  2G 

Nitrogen  and  Water  Balance  Studies  in  Relation 
to  Farmyard  Manure  and  N-Fertilizer  Applica- 
tions to  Sri  Lankan  Luvisols, 
W88-02081  5B 

Emerging    State    Roles   in    Urban    Stormwater 

Management, 

W88-02383  6E 


DRAINAGE  BASINS 

Effect  of  Main-Channel  Orientation  on  Flood 

Peaks  for  Streams  in  Ohio, 

W88-02354  2E 

DRAINAGE  ENGINEERING 

Field    Drainage    Experiments    and    Design    on 
Former  Opencast  Coal  Mining  Land, 
W88-01924  2G 

Prediction  of  Nitrogen  and  Phosphorus  Losses 

as    Related    to    Agricultural    Drainage    System 

Design, 

W88-02071  2G 

DRAINAGE  PRACTICES 

Statistical  Evaluation  of  Drainage  Treatments  in 
Simple  Field  Trials  with  Special  Reference  to 
Former  Opencast  Coal  Mining  Land, 
W88-01923  2G 

DRAINAGE  SYSTEMS 

Avoiding  Failure  of  Leachate  Collection  Sys- 
tems at  Hazardous  Waste  Landfills, 
W88-01749  5E 

Prediction  of  Nitrogen  and  Phosphorus  Losses 

as    Related    to   Agricultural    Drainage    System 

Design, 

W88-02071  2G 

DRAWDOWN 

Maximum  Depth  of  Reservoir  Drawdown, 
W88-01900  8C 


DREDGE  SPOIL 

Dredge  Environ  Protection  Assembly, 
W88-01784 


5G 


DREDGE  SPOIL  DISPOSAL 

Method  for  Strengthening  Soft  Soil, 
W88-01779  2G 

DREDGING 

Third  United  States  -  The  Netherlands  Meeting 
on  Dredging  and  Related  Technology. 
W88-01522  5G 

Summary  of  the  Pointe  Mouillee  Confined  Dis- 
posal Facility, 
W88-01523  5E 

Improving  Channel  Reliability  and  Protecting 
the    Environment:    A    Balanced    Approach    at 
Reads  Landing, 
W88-01525  8A 

Filling  in  of  Harbour  Basins  which  Contain  Con- 
taminated Silt, 
W88-01526  5C 


Silt  Concentration  Measurements, 
W88-01527 


7A 


Analogy  and  Differences  Between  Coal  Slurry 
Transport  Systems  and  Hydraulic  Dredging, 
W88-01528  8H 

Techniques    for    Long-Term    Management    of 

Confined  Disposal  Areas, 

W88-01529  5E 

Dredged  Material  Disposal  Management  Model, 
W88-01530  5E 

Benthic   Resources   Assessment   Technique,    A 
Method  for  Quantifying  the  Effects  of  Benthic 
Community  Changes  on  Fish  Resources, 
W88-01531  5C 

Accomodating      Environmental      Constraints- 
Modification  of  a  Navigational  Project  in  Coast- 
al Louisiana, 
W88-01532  6G 

Long-Term  Monitoring  of  CE  Habitat  Develop- 
ment on  Dredged  Material  Sites,  1974-84, 
W88-01533  5C 


Beach   Restoration  on   Sandy   Hook,   Gateway 
National    Recreation   Area,    from   Maintenance 
Dredging  of  Ambrose  and  Sandy  Hook  Federal 
Navigation  Channels, 
W88-01534  8A 


Capping  Contaminated  Dredged  Material, 
W88-01535 


5E 


Use  of  a  Bioassay  to  Evaluate  the  Bioaccumula- 

tion  of  Contaminants  by  Animals  Colonizing  a 

Wetland  Created  with  Contaminated  Dredged 

Material, 

W88-01536  5B 

Prediction  and  Field  Evaluation  of  the  Water 

Quality    of   Effluent  from    Confined    Disposal 

Areas, 

W88-01537  5B 

Development  of  the  Dutch  Policy  Concerning 

Dredged  Material  Disposal, 

W88-01538  6E 

Dredging  as  a  Cleanup  Method  for  an  Industrial- 
ized Bay, 
W88-01539  5G 

Development  of  Criteria  for  the  Dredging  and 
Disposal  of  Contaminated  Dredged  Material, 
W88-01540  5E 

Capped    In-Water    Disposal    of   Contaminated 
Dredged  Material  by  the  US  Army  Engineer 
District,  Seattle, 
W88-01541  5E 

Dredging  of  Polluted  Sediment  in  the  First  Pe- 
troleum Harbor,  Rotterdam, 
W88-01542  5E 

Improved  Techniques  for  Removal  of  Sediments 
Contaminated  with  Hazardous  Materials, 
W88-01543  5G 

Management  Strategy  for  Disposal  of  Dredged 

Material, 

W88-01544  5E 

Hybrid     Modeling     to     Reduce     Maintenance 

Dredging, 

W88-01548  2J 

Advance  Maintenance  in  Navigation  Channels, 
W88-01549  8  A 

Study  of  the  Impacts  of  Reduced  Dredging  Pro- 
cedures on  the  Navigability  of  the  Upper  Missis- 
sippi River, 
W88-01550  2J 

Unique  Design  Aspects  of  a  Large-Scale  Experi- 
mental Sand  Bypassing  System, 
W88-01551  8A 

Design  and  Management  of  Dredged  Material 
Containment  Areas  to  Improve  Hydraulic  Per- 
formance, 
W88-01602  5E 

Dredge  Environ  Protection  Assembly, 
W88-01784  5G 

Uptake  of  Kepone  by   the   Estuarine   Bivalve 
Rangia  Cuneata,  During  the  Dredging  of  Con- 
taminated Sediments  in  the  James  River,  Virgin- 
ia, 
W88-02339  5B 

DRILLING  EQUIPMENT 

Method  and  Apparatus  for  Disposing  of  Drilling 
Muds  and  Wastes  Generated  During  Well  Drill- 
ing Operations  and  for  Plugging  and  Abandon- 
ing the  Well, 
W88-01777  5E 


SU-21 


DRILLING  FLUIDS 


SUBJECT  INDEX 


DRILLING  FLUIDS 

Heavy  Metals  in  Drilling  Muds:  Sequential  Ex- 
tractability  and  Effect  of  a  Solidification  Proc- 
ess, 
W88-01739  5B 

DRILLING  MUD 

Method  and  Apparatus  for  Disposing  of  Drilling 
Muds  and  Wastes  Generated  During  Well  Drill- 
ing Operations  and  for  Plugging  and  Abandon- 
ing the  Well, 

W88-01777  5E 

DRINKING  WATER 

Water  Purifying  and  Vending  Apparatus, 
W88-01793  5F 

Bayesian  Analysis  or  Scientific  Judgment  of  Un- 
certainties in  Estimating  Risk  Due  to  Rn-222  in 
U.S.  Public  Drinking  Water  Supplies, 
W88-01810  5G 

Aliphatic  and  Aromatic  Halocarbons  as  Poten- 
tial Mutagens  in  Drinking  Water.  III.  Halogenat- 
ed  Ethanes  and  Ethenes, 
W88-01811  5C 

Alerting  Engineers  to  New  EPA  Safe  Water 

Regulations, 

W88-01812  5G 

Rational  Program  to  Control  Unaccounted-For 

Water, 

W88-01820  3D 

Comparison  of  Solvent  Extractions  and  Resin 
Adsorption   for   Isolation   of  Mutagenic   Com- 
pounds from  Chlorinated  Drinking  Water  with 
High  Humus  Content, 
W88-01837  5A 

Chloropicrin  Formation  in  Aqueous  Solution: 
Effect  of  Nitrites  on  Precursors  Formation 
During  the  Oxidation  of  Organic  Compounds 
(Formation  de  Chloropicrine  en  Milieu  Aqueux: 
Influence  des  Nitrites  sur  la  Formation  de  Pre- 
curseurs  par  Oxydation  de  Composes  Organi- 
ques), 
W88-01842  5F 

TEAM   Study:   Personal   Exposures   to   Toxic 
Substances  in  Air,  Drinking  Water,  and  Breath 
of  400  Residents  of  New  Jersey,  North  Carolina, 
and  North  Dakota, 
W88-01881  5C 

Considerations  Involved  in  the  Reactivation  of 

an  Existing  Water  Supply, 

W88-01898  5F 

Toxicology     of    Organic     Micropollutants     in 
Drinking  Water:  Estimating  the  Risk, 
W88-01899  5G 

Headspace  Technique  to  Determine  the  Pres- 
ence of  Volatile  Halocarbons  in  Drinking  Water. 
The  Problematic  Arising  from  the  Preparation 
of  a  Blank  Sample  as  Well  as  the  Cleansing  of 
the  Sampling  Apparatuses  (Headspace-Technik 
zur  Bestimmung  von  fluchtingen  Chlorkohlen- 
wasserstoffen  in  Trinkwasser.  Problematik  der 
Erstellung  von  Nullwasser  sowie  Reinigung  der 
Probenahmegefasse), 
W88-01977  5A 

Colorectal  Cancer  Mortality  and  Incidence  in 

Campbell  County,  Kentucky, 

W88-01999  5C 

Systematic  Approach  to  the  Detection  and  Re- 
moval of  Toxic  Organic  Pollutants  in  Drinking 
Water, 
W88-02274  5F 

Technology  of  Small  Community  Water  Supply 

Systems  in  Developing  Countries, 

W88-02414  5F 


Computer  Analysis  Justifies  Desalination, 
W88-02433 


3A 


Incidence   of  Antibiotic   Resistant   Bacteria   in 

Drinking  Water  in  Cairo, 

W88-02486  5B 

DROP  SIZE  DISTRIBUTION 

Direct  Method  for  Deriving  Drop-Size  Distribu- 
tion  and   Vertical   Air   Velocities   from   VHF 
Doppler  Radar  Spectra, 
W88-02045  7B 

Further  Discussion  on  Deriving  Drop-Size  Dis- 
tribution and  Vertical  Air  Velocities  Directly 
from  VHF  Doppler  Radar  Spectra, 
W88-02052  7B 

DROUGHT 

Effect  of  a  Rapid  and  a  Slow  Drought  Cycle 
Followed  by  Rehydration  on  Stomatal  and  Non- 
Stomatal  Components  of  Leaf  Photosynthesis  in 
Phaseolus  Vulgaris  L., 
W88-01703  21 

Observations  on  Water  Potential  and  Drought 
Resistance  of  Trees  and  Shrubs  After  a  Period  of 
Summer  Drought  Around  Dunedin,  New  Zea- 
land, 
W88-01806  21 

Conflict  Between  Flood  and  Drought  Prepared- 
ness in  the  Colorado  River  Basin, 
W88-02250  6D 

DROUGHT  RESISTANCE 

Observations  on  Water  Potential  and  Drought 
Resistance  of  Trees  and  Shrubs  After  a  Period  of 
Summer  Drought  Around  Dunedin,  New  Zea- 
land, 
W88-01806  21 

DRUM  DRYER  SYSTEMS 

Thermal   Sludge  Drying  -  A   Look  at   Drum 

Dryer  Systems, 

W88-02157  5D 

DYE  INDUSTRY  WASTES 

Study  on  the  Use  of  Bipolar-Particles-Electrodes 

in  Decolorization  of  Dyeing  Effluents  and  its 

Principle, 

W88-01933  5D 

Full-Scale     Demonstration     of    Textile     Dye 

Wastewater  Reuse, 

W88-02150  5D 

DYES 

Dye  Sensitized  Photo-Oxidation  of  Bromacil  in 

Wastewater, 

W88-02201  5D 

Decolorization  of  Dye  Solutions  by  Continuous 

Ultrafiltration, 

W88-02446  5D 

DYNAMICS 

Dynamic  Testing  of  Homogeneous  Embankment 

Models, 

W88-01669  8D 

EARTH  DAMS 

Estimation  of  the  Reliability  of  a  High  Earth- 
Rock  Dam, 
W88-01902  8D 

EARTHQUAKES 

Technique  for  the  Analysis  of  the  Response  of 

Dams  to  Earthquakes, 

W88-02061  8A 

EAST  GERMANY 

Submodels  of  Water  Quality  for  the  Analysis  of 
Regional    Water   Policies   in   Open-Pit    Lignite 
Mining  Areas, 
W88-01561  5G 


Groundwater  Flow  Submodel  for  the  Analysis 
of  Regional  Water  Policies  in  Open-Pit  Lignite 
Mining  Areas, 
W88-01569  4B 

Submodels     of     Groundwater-Surface     Water 
Interaction  for  the  Analysis  of  Regional  Water 
Policies  in  Open-Pit  Lignite  Mining  Areas, 
W88-01575  2A 

ECOLOGICAL  DISTRIBUTION 

Phytoplankton  Distribution  and  Dynamics  in  the 

Southern  Benguela  Current, 

W88-01637  2L 

Development  of  Phytoplankton  Communities  in 
Terms  of  their  Particle  Size  Frequency  Distribu- 
tion, in  Newly  Upwelled  Waters  of  the  Southern 
Benguela  Current, 
W88-01638  2L 

Effects  of  the  'El  Nino'  1982-83  on  the  Phyto- 
plankton Off  Peru  (Efectos  del  Fenomeno  'El 
Nino'  1982-83  Sobre  el  Fitoplancton  de  la  Costa 
Peruana), 
W88-01642  2L 

Horizontal  and  Vertical  Distribution  Patterns  of 

Fish  Larvae  off  NW  Africa  in  Relation  to  the 

Environment, 

W88-01647  2L 

Distribution  and  Abundance  of  Myctophid  and 
Gonostomatid  Larvae  off  NW  Africa  (Distribu- 
cion  y  Abundancia  de  Larvas  de  Mictofidos  y 
Gonostomatidos  en  el  Noroeste  de  Africa), 
W88-01648  2L 

Influence  of  Environmental  Factors  on  the  Cape 

Pelagic  Fishery, 

W88-01649  2L 

Environmental  Basin  Model  for  West  Coast  Pe- 
lagic Fish  Distribution, 
W88-01650  2L 

Zoogeography  of  the  Lanternfishes  (Osteichth- 
yes,  Myctophidae)  of  Southwest  Africa, 
W88-01652  2L 

ECOLOGICAL  EFFECTS 

Long-Term  Monitoring  of  CE  Habitat  Develop- 
ment on  Dredged  Material  Sites,  1974-84, 
W88-01533  5C 

Beach  Restoration  on  Sandy  Hook,  Gateway 
National    Recreation   Area,   from   Maintenance 
Dredging  of  Ambrose  and  Sandy  Hook  Federal 
Navigation  Channels, 
W88-01534  8A 

Coastal  and  Inlet  Processes  Numerical  Modeling 

System, 

W88-01546  8B 

Relationship  of  Upper  Lethal  Temperatures  to 
Silicon  Content  in  Ecologically  Different  Hy- 
drobiont  Species  from  Continental  Waters, 
W88-01819  6G 

Acid    Rain    Affects    Egg-Laying    Behavior    of 

Apple  Maggot  Flies, 

W88-01879  5C 

Tidal  Power  Generation  in  the  Fundy  Region, 
W88-01925  8C 

Enhancement    of    Riparian    Ecosystems    with 

Channel  Structures, 

W88-02385  4A 

ECOLOGY 

Ecology   of  the   Coastal   Marshes   of  Western 

Lake  Erie:  A  Community  Profile, 

W88-01610  2H 


SU-M 


SUBJECT  INDEX 


ELECTRICAL  EQUIPMENT 


St.  Marys  River,  Michigan.  An  Ecological  Pro- 
file, 
W88-01660  2E 

ECONOMIC  ASPECTS 

Main  Dewatering  of  Mines  New  Cost  Saving 

Techniques, 

W88-01578  4B 

Sedimentation  and  the  Economics  of  Selecting 

an  Optimum  Reservoir  Size, 

W88-01676  2J 

Balancing  Public  Trust  Resources  of  Mono  Lake 

and  Los  Angeles'  Water  Right:  An  Economic 

Approach, 

W88-01677  6E 

Water  and  the  Michigan  Economy:  Managing 

Water  Quality, 

W88-01758  5G 

Application  of  Solar  Energy  in  Water  Reuse, 
W88-01807  5D 

Regional    Economic   Growth   From   Irrigation 
Development:  Evidence  From  Northern  High- 
Plains  Ogallala  Groundwater  Resource, 
W88-01911  6D 

Economic    and    Environmental    Benefits    from 
Froth  Flotation  Recovery  of  Titanium,  Zirconi- 
um, Iron  and  Rare  Earth  Minerals  from  Oils  and 
Tailings, 
W88-01927  5D 

Decision-Analytic  Study  of  the  Joint  Value  of 
Seasonal  Precipitation  and  Temperature  Fore- 
casts in  a  Choice-of-Crop  Problem, 
W88-O20O4  2B 

Applying  Lessons  from  Housing  to  Meeting  the 

Challenge  of  Water  and  Sanitation  for  the  Urban 

Poor, 

W88-02062  5F 

Legal,  Administrative  and  Economic  Tools  for 
Conflict  Resolution,  Perspectives  on  River  Basin 
Management  in  Industrialized  Countries, 
W88-02247  6E 

Economics  of  Adsorption  in  Wastewater  Treat- 
ment, 
W88-O2310  5D 

Comparison  of  Powdered  and  Granular  Carbon 
Economics  in  Wastewater  Treatment, 
W88-02311  5D 


Reform  in  Costing  and  Pricing  Water, 
W88-02314 


6C 


Public   Attitudes   toward   Water  Conservation, 
W88-02315  3D 

Socioeconomic  Factors  Affecting  Water  Con- 
servation in  Southern  Texas, 
W88-02317  3D 

Economic  Analysis  for  Fisheries  Management 

Plans. 

W88-02324  81 

Nationalization    and   Efficient   Management   of 

Water  Resources  in  Iran, 

W88-02417  6E 

Optima]   Aqueduct   Capacity   and   Distribution 

Policy:  Continuous  Approach, 

W88-02418  5F 

Optimal   Aqueduct   Capacity   and   Distribution 

Policy:  Discrete  Approach, 

W88-02419  5F 

Computer  Analysis  Justifies  Desalination, 
W88-02433  3A 


Effect  of  Cell  Thickness  and  Flow  Velocity  on 
Water  Cost  in  Desalination  by  Electrodialysis, 
W88-02435  3A 

ECONOMIC  GROWTH 

Regional    Economic   Growth    From    Irrigation 
Development:  Evidence  From  Northern  High- 
Plains  Ogallala  Groundwater  Resource, 
W88-01911  6D 

ECOSYSTEM  MANAGEMENT 

Enhancement    of    Riparian    Ecosystems    with 

Channel  Structures, 

W88-02385  4A 

ECOSYSTEMS 

Preliminary    Carbon    Budget   of  the    Southern 

Benguela  Pelagic  Ecosystem, 

W88-01635  2L 

Phytoplankton  Assemblages  in  Coastal  Upwell- 

ing  Areas, 

W88-01640  2L 

Zooplankton  Populations  from  the  West  Coast 
of  Africa  (Sobre  las  Poblaciones  del  Zooplanc- 
ton  del  Atlantico  Africano), 
W88-01644  2L 

Inferences  from  Spatial  and  Temporal  Variabili- 
ty   in    Ecosystems:    Long-Term    Zooplankton 
Data  from  Lakes, 
W88-01816  2H 

Structure  and  Function  of  Detritus  in  Aquatic 

Ecological  Systems, 

W88-01817  2H 

Are   Snails   Important   Competitors   in   Stream 

Ecosystems, 

W88-01831  2H 

Longitudinal  Patterns  of  Ecosystem  Processes 

and  Community  Structure  in  a  Subarctic  River 

Continuum, 

W88-01871  2H 

Nitrogen    Dynamics    During    Succession    in    a 

Desert  Stream, 

W88-01872  2H 

Biology  of  Streams  as  Part  of  Amazonian  Forest 

Ecology, 

W88-01888  2E 

Ecosystem  Model  of  Phosphorus  Cycling  in  a 
Warm    Monomictic,    Hypertrophic    Impound- 
ment, 
W88-01978  2H 

Light  and  Nutrients  in  the  Control  of  Aquatic 
Plant  Community  Structure.  II.  In  situ  Observa- 
tions, 
W88-01981  21 

Nitrogen    Exchange    Between    a    Southeastern 

USA   Salt  Marsh   Ecosystem  and  the  Coastal 

Ocean, 

W88-01995  2L 

Ecosystem  Modelling  of  a  River  Basin, 
W88-02230  6A 

Ecosystem  Approaches  to  River  Basin  Planning, 
W88-02231  6A 

Catchment  Ecosystems  and  Village  Tank  Cas- 
cades in  the  Dry  Zone  of  Sri  Lanka:  A  Time- 
Tested   System  of  Land  and  Water  Resource 
Management, 
W88-02237  3F 

Modelling  of  a  Planktonic  Ecosystem  in  an  En- 
closed Water  Column, 
W88-02375  2L 

Enhancement    of    Riparian    Ecosystems    with 

Channel  Structures, 

W88-02385  4A 


ECOTOXICOLOGY 

In  Situ  Studies  and  Experiments  of  the  Ecotoxi- 
cology  of  Four  Metals  (Cd,  Pb,  Cu,  Zn)  on 
Algae  and  grazing  mollusks  (gastropoda) 
(Etudes  in  situ  Et  Experimentales  De  L'Ecotoxi- 
cologie  De  Quatre  Metaux  (Cd,  Pb,  Cu,  Zn) 
Chez  Des  Algues  Et  Des  Mollusques  Gastero- 
podes  Brouteurs), 
W88-02476  5C 

EDUCATION 

Fiscal    Year    1986    Program    Report    (Virginia 

Water  Resources  Research  Center). 

W88-01767  9D 

Development    of    Environmental    Engineering 
Education  in  Developing  Countries, 
W88-01934  5G 

Socio-Technological  Aspects  of  Automation  in 

Public  Works  Activities, 

W88-01957  6B 

Socioeconomic  Factors  Affecting  Water  Con- 
servation in  Southern  Texas, 
W88-02317  3D 

Computers  and  Water  Resources  Education:  A 

Projection, 

W88-02415  7C 

EELS 

In   Vitro   Induction   of  Sister   Chromatid   Ex- 
changes and  Chromosomal  Aberrations  in  Pe- 
ripheral Lymphocytes  of  the  Oyster  Toadfish 
and  American  Eel, 
W88-02059  5C 

EFFLUENTS 

Molecular  Weight  Distributions  of  Soluble  Or- 
ganic Matter  in  Various  Secondary  and  Tertiary 
Effluents, 
W88-01946  5D 

Utilization  of  Vinasse  Effluents  from  an  Anaero- 
bic Reactor, 
W88-02117  5D 

Slow  Sand  Filtration  as  a  Technique  for  the 
Tertiary  Treatment  of  Municipal  Sewages, 
W88-02338  5D 

Optimizing  Nonpoint  Source  Controls  in  Water 

Quality  Regulation, 

W88-02378  5G 

Effluent  Quality  Variations  in  Relation  to  Water 

Reuse  for  Irrigation, 

W88-02401  5E 

EGGS 

Acid    Rain    Affects    Egg-Laying    Behavior    of 

Apple  Maggot  Flies, 

W88-01879  5C 

EL  NINO 

Effects  of  the  'El  Nino'  1982-83  on  the  Phyto- 
plankton Off  Peru  (Efectos  del  Fenomeno  'El 
Nino'  1982-83  Sobre  el  Fitoplancton  de  la  Costa 
Peruana), 
W88-01642  2L 

ELECTRIC  POWER  PRODUCTION 

Relationship  of  Upper  Lethal  Temperatures  to 
Silicon  Content  in  Ecologically  Different  Hy- 
drobiont  Species  from  Continental  Waters, 
W88-01819  6G 

ELECTRIC  POWERPLANTS 

Monitoring  Methods  Assessed  for  Power  Plant 

Waste  Streams, 

W88-01815  5D 

ELECTRICAL  EQUIPMENT 

Tidal  Power  Generation  in  the  Fundy  Region, 
W88-01925  8C 


SU-23 


ELECTROCHEMISTRY 


SUBJECT  INDEX 


ELECTROCHEMISTRY 

Efficiency  of  Electrochemical  Oxidation  of  Sul- 
fite and  Oxygenation  of  Water, 
W88-02148  5D 

ELECTROMAGNETIC  CONDUCTIVITY 

Comparison  of  Earth  Resistivity  and  Electro- 
magnetic Survey  Methods, 
W88-01713  7B 

EMBANKMENTS 

Dynamic  Testing  of  Homogeneous  Embankment 

Models, 

W88-01669  8D 

EMULSIONS 

Specific   Analysis   of  Oil   Emulsions  in   Water 
(Differenzierte  Bestimmung  von  Oelemulsionen 
in  Wasser), 
W88-02082  5A 

ENERGY 

Primary     Production     in     Upwelling     Areas. 
Energy,  Global  Ecology  and  Resources, 
W88-01631  2L 

ENGINEERING 

Optimal  Canal  Location  Using  Environmental 

Mapping, 

W88-02416  6A 

ENGLAND 

Thames  Basin,  England  -  Legal  and  Administra- 
tive System, 
W.J8-02258  6E 

ENGLISH  CHANNEL 

Long-Term  (1978-1986)  Population  Trends  of 
Black  Fin  Amphipods  of  Pierre  Noire  (Bay  of 
Morlaix,  Westerm  English  Channel)  After  the 
Amoco  Cadiz  Disaster  (Evolution  a  Long 
Terme  (1978-1986)  des  Populations  d'Amphi- 
podes  des  Sables  Fins  de  la  Pierre  Noire  (Baie  de 
Morlaix,  Manche  Occidentale)  Apres  la  Catas- 
trophe de  l'Amoco  Cadiz, 
W88-02001  5C 

ENTEROVIRUSES 

Virological  Studies  on  an  Anaerobic  Digestion 

System  for  Liquid  Pig  Manure, 

W88-02076  5D 

ENTRAINMENT 

Technique  to  Measure  Entrainment  in  Cloud  by 

Dual-Polarization  Radar  and  Chaff, 

W88-O2050  7B 


ENTROPY  BALANCE 

Entropy  Balance  in  Lake  Biwa, 

W88-01979 


2H 


ENVIRONMENTAL  EFFECTS 

Environmental  Impacts  of  Sludge  Disposal, 
W88-01514  5C 

Impact  of  Sludge  Incineration  on  the  Environ- 
ment, 
W88-01515  5C 

Monitoring  the  Response  of  Soils  and  Crops  to 

Sludge  Applications, 

W88-01517  5C 


Land  Disposal  Effects  on  Groundwater, 
W88-01519 


5C 


Benthic    Resources   Assessment   Technique,    A 
Method  for  Quantifying  the  Effects  of  Benthic 
Community  Changes  on  Fish  Resources, 
W88-01531  5C 

Accomodating      Environmental      Constraints- 
Modification  of  a  Navigational  Project  in  Coast- 
al Louisiana, 
W88-01532  6G 

Influence  of  Mining  on  the  Groundwater  Miner- 
alization in  the  Upper  Silesian  Coal  Basin, 
W88-01588  4C 


Influence  of  Environmental  Factors  on  the  Cape 

Pelagic  Fishery, 

W88-01649  2L 

Site  Safety  at  the  Middletown  Road  Removal, 
W88-01744  5E 

Towards  a  Water  Balance  in  the  Central  Amazo- 
nian Region, 
W88-01887  4C 


Changing  Illinois  River, 

W88-02244 

Mount  St.  Helens:  The  Aftermath, 

W88-02272 


5C 


5G 


Introduction  to  Environmental  Science, 
W88-02321  5  A 

ENVIRONMENTAL  ENGINEERING 

Environmental  Engineering  and  Sanitation, 
W88-01659  5D 

Development    of    Environmental    Engineering 
Education  in  Developing  Countries, 
W88-01934  5G 

ENVIRONMENTAL  IMPACT 

Environmental   Impact  Analysis  as  Related  to 

River  Basin  Management, 

W88-01886  6G 


ENVIRONMENTAL  LAW 

Environmental  Law  Handbook, 
W88-01654 


5G 


ENVIRONMENTAL  PROTECTION 

Environmental  Policy  in  Post-Mao  China, 
W88-01813  6E 

ENVIRONMENTAL  PROTECTION  AGENCY 

Agricultural  Chemicals  in  Ground  Water:  Sug- 
gestions   for    The    Environmental     Protection 
Agency  Strategy, 
W88-01714  5B 

ENZYME  ASSAYS 
Application  of  Enzyme  Assays  for  Toxicological 
Water  Testing  (Anwendung  enzymatischer  Ver- 
fahren  in  der  Wasser-Toxikologie), 
W88-01972  5A 

ENZYMES 

Regulation  of  the  Synthesis  of  the  Denitrifying 

Enzymes  in  Activated  Sludge, 

W88-02213  5D 

Performance  of  Wastewater  Stabilization  Ponds 

at  Different  Depths, 

W88-02460  5D 

EPA  GUIDELINES 

Analysis  of  EPA  Guidance  on  Composting 
Sludge:  Part  IV  -  Facility  Design  and  Operation, 
W88-02127  5D 

EPHEMERAL  POOLS 

Mire  Development,  Pool  Formation  and  Land- 
scape Processes  on  Patterned  Fens  in  Dalarna, 
Central  Sweden, 
W88-01708  2H 

EPIDEMICS 

Waterborne  Outbreaks  in  Sweden  -  Causes  and 

Etiology, 

W88-01951  5C 

EPIDEMIOLOGY 

Colorectal  Cancer  Mortality  and  Incidence  in 

Campbell  County,  Kentucky, 

W88-01999  5C 

EPIFLUORESCENCE 

Study  by  Epifluorescence  of  the  Fate  of  the 
Total  Bacterial  Flora  in  a  Bottled  Mineral  Water 
(Etude  par  Epifluorescence  de  L'Evolution  de  la 


Microflore  Totale  dans  une  Eau  Minerale  Em- 

bouteillee), 

W88-02346  5B 

EQUITABLE  APPORTIONMENT 

Equity  Issues  in  the  Implementation  of  River 

Basin  Planning, 

W88-02255  6C 

EROSION 

Geochemistry  of  the  Amazon:   3.   Weathering 
Chemistry  and  Limits  to  Dissolved  Inputs, 
W88-01809  2J 

Erodible   Land  and   State  Water  Quality  Pro- 
grams: A  Linkage, 
W88-01883  5G 

Macroscale  Analysis  of  Upland  Erosion, 
W88-01965  2J 

Scour   Protection   for   Locks  and   Dams   2-10, 

Upper  Mississippi  River, 

W88-02283  8A 

Gabions    Used    in    Stream    Grade-Stabilization 

Structures:  A  Case  History, 

W88-02356  4D 

EROSION  CONTROL 

Gabions    Used    in    Stream    Grade-Stabilization 

Structures:  A  Case  History, 

W88-02356  4D 

ERWINIA  CAROTOVORA 

Presence    of   Erwinia    carotovora    in    Surface 

Water  in  North  America, 

W88-01711  2H 

ESCHERICHIA 

Response  of  Fecal   Coliforms  and   Antibiotic- 
Resistant  Escherichia  coli  to  Incremental  Doses 
of   Ozone    During    Disinfection    of   Activated 
Sludge  Effluent, 
W88-02006  5D 

ESCHERICHIA  COLI 

Enumeration  of  Fecal  Coliforms  and  E.  Coli  in 
Marine  and  Estuarine  Waters:  an  Alternative  to 
the  APHA-MPN  Approach, 
W88-01829  5A 

Effect  of  Ozone  on  Plasmid  DNA  of  Escheri- 
chia coli  In  Situ, 
W88-01843  5F 

Distribution  and  In  situ  Survival  and  Activity  of 
Klebsiella  pneumoniae  and  Escherichia  coli  in  a 
Tropical  Rain  Forest  Watershed, 
W88-01986  5A 

ESTER  ACCLIMATIZATION 

Response  of  Phthalate  Esters-Acclimated  Acti- 
vated Sludge  to  2,4-Dinitrophenol, 
W88-01940  5D 

ESTIMATING  EQUATIONS 

Estimating  the  Upper  Tail  of  Flood  Frequency 

Distributions, 

W88-01697  2E 

ESTUARIES 

Introduction    to    Sand    Closures    and    Related 

Computation  Methods, 

W88-01553  2L 

Influence  of  Turbidity  on  Juvenile  Marine 
Fishes  in  Estuaries.  Part  1.  Field  Studies  at  Lake 
St.  Lucia  on  the  Southeastern  Coast  of  Africa, 
W88-01706  2L 

Influence  of  Turbidity  on  Juvenile  Marine 
Fishes  in  Estuaries.  Part  2.  Laboratory  Studies, 
Comparisons  with  Field  Data  and  Conclusions, 
W88-01707  2L 


SU-24 


SUBJECT  INDEX 


FARM  WASTES 


New,  Rapid  Clean-up  Procedure  for  the  Simul- 
taneous Determination  of  Different  Groups  of 
Organic  Micropollutants  in  Sediments;  Applica- 
tion in  Two  European  Estuarine  Sediment  Stud- 
ies, 
W88-02007  5A 

Studies  of  Humic  and  Fulvic  Acid  Dynamics  in 
Coastal  Marine  Waters  of  South  Florida, 
W88-02056  2L 

Influences  of  Tidal  Water  Position  and  Sedi- 
ments Physical  Properties  on  the  Meiofauna  of 
an  Atlantic  Mud-Flat  (Loire  Estuary,  France) 
(Influences  de  la  Position  Intertidale  et  des  Pro- 
prietes  Physiques  des  Sediments  sur  la  Meio- 
faune  d'une  Vasiere  Atlantique  (Estuaire  de  la 
Loire,  France)), 
W88-02100  2L 

Low  Salinity  Induces  Reversible  Tissue  Regres- 
sion in  the  Estuarine  Sponge  Microciona  Proli- 
fera  (Ellis  and  Solander), 
W88-02129  2L 

Uptake   of  Kepone   by   the   Estuarine   Bivalve 
Rangia  Cuneata,  During  the  Dredging  of  Con- 
taminated Sediments  in  the  James  River,  Virgin- 
ia, 
W88-02339  5B 


Influence   of  Environmental   Variables  on   the 
Fish  Fauna  of  the  Deeper  Waters  of  a  Large 
Australian  Estuary, 
W88-02371  2L 

Reproductive    Biology    and    the    Pathological 
Changes  of  the  Plaice  Pleuronectes  Platessa  (L.) 
After  the  'Amoco  Cadiz"  Oil  Spill  Along  the 
North-West  Coast  of  Brittany, 
W88-02372  5C 

Hydrography   and   the   Distribution   of  Phyto- 
plankton  in  Killary  Harbour:  A  Fjord  in  West- 
ern Ireland, 
W88-02374        _  2L 

Modelling  of  a  Planktonic  Ecosystem  in  an  En- 
closed Water  Column, 
W88-02375  2L 

Biogenic  Hydrogen  Sulfide  Emissions  From  Se- 
lected Florida  Wetlands, 
W88-02463  5B 

Organochlorine  Pesticide  Contents  of  Tributar- 
ies into  Blanca  Bay,  Argentina, 
W88-02483  5B 

ESTUARINE  ENVIRONMENT 

Influence  of  Turbidity  on  Juvenile  Marine 
Fishes  in  Estuaries.  Part  1.  Field  Studies  at  Lake 
St.  Lucia  on  the  Southeastern  Coast  of  Africa, 
W88-01706  2L 

Influence  of  Turbidity  on  Juvenile  Marine 
Fishes  in  Estuaries.  Part  2.  Laboratory  Studies, 
Comparisons  with  Field  Data  and  Conclusions, 
W88-01707  2L 

ETHANOL 

Comparison   of  Ethanol   Toxicity   to   Daphnia 
magna  and  Ceriodaphnia  dubia  Tested  at  Two 
Different  Temperatures:  Static  Acute  Toxicity 
Test  Results, 
W88-01721  5C 

Anaerobic  Pretreatment  of  Corn  Ethanol  Pro- 
duction Wastewater, 
W88-02221  5D 

ETTWANDA  GENERATING  STATION 

Study   of  Saline   Water   Use  at  the   Etiwanda 

Generating  Station, 

W88-01611  3A 


EUTROPHIC  RESERVOIRS 

Aeromonas  Hydrophila  Densities  in  Thermally- 
Altered  Reservoir  Water  and  Sediments, 
W88-02461  5C 

EUTROPHICATION 

Anthropogenic  Anoxification  ('Eutrophication') 

of  the  Water  Table  Region  of  a  Deep  Phreatic 

Aquifer, 

W88-01688  5B 

Dynamics    of   Blue-Green    Algal    (Microcystis 

Aeruginosa)  Blooms  in  the  Lower  Neuse  River, 

North  Carolina:  Causative  Factors  and  Potential 

Controls, 

W88-01761  5C 

Nutrient   Enrichment  of  the  Chesapeake   Bay, 
W88-01802  2L 

Control  of  Eutrophication  of  Lakes  and  Reser- 
voirs by  Means  of  Pre-Dams.  I.  Mode  of  Oper- 
ation and  Calculation  of  the  Nutrient  Elimina- 
tion Capacity, 
W88-01844  5G 

Control  of  Eutrophication  of  Lakes  and  Reser- 
voirs by  Means  of  Pre-Dams.  II.  Validation  of 
the  Phosphate  Removal  Model  and  Size  Optimi- 
zation, 
W88-01845  5G 

Development  of  a  Mathematical  Eutrophication 

Model  of  the  Lagoon  of  Venice, 

W88-01873  5B 

Eutrophication  Model  of  the  Venice  Lagoon: 
Statistical  Treatment  of  'In  Situ'  Measurements 
of  Phytoplankton  Growth  Parameters, 
W88-01878  5C 

Approach  to  Eutrophication  Problems  Close  to 
an  Expanding  Metropolis  in  Australia, 
W88-02243  5G 

Impact  of  a  Gyrodinium  Aureolum  Bloom  on 

Inshore  Young  Fish  Populations, 

W88-02373  2L 

EVALUATION 

Balancing  Public  Trust  Resources  of  Mono  Lake 

and  Los  Angeles'  Water  Right:  An  Economic 

Approach, 

W88-01677  6E 

Profiency  Testing  of  Water  Microbiology  Lab- 
oratories in  The  Netherlands, 
W88-01710  5G 

EVAPORATION 

Alpha,    Beta,    Gamma    of   Evaporation    From 

Saline  Water  Bodies, 

W88-01917  2D 

Precipitation   Equilibrium   During  Evaporation 
of  Water  Containing  High  Dissolved  Salts, 
W88-02443  3A 

Analysis  of  Laminar  Flow  Precipitation  Fouling 

on  Reverse  Osmosis  Membranes, 

W88-02444  3A 

Demonstration  Plant  for  Seawater  Desalination 
by    Reverse    Osmosis    (RO-2    Hollow    Fibre 
Module  Line), 
W88-02445  3A 

Rejection   Spectra  of  Reverse  Osmosis  Mem- 
branes  Degraded   by   Hydrolysis   or   Chlorine 
Attack, 
W88-02448  3A 


Malta  Seawater  RO  Facility, 
W88-02451 


3A 


Calculation  of  Stream  Concentrations  in  Reverse 

Osmosis  Processes, 

W88-02449 


3A 


Testing  RO  Desalination  at  Very  High  Recover- 
ies in  the  Arabian  Gulf  (GKSS  Plate  System), 
W88-O2450  3A 


Malta  Seawater  RO  Facility  -  Update  on  the 

First  Two  Years  Operation, 

W88-02452  3A 

Supply    of   Desalted    Water    to    Remote    Arid 

Zones, 

W88-02453  3A 

Selection    of    Solar    Desalination    System    for 
Supply  of  Water  in  Remote  Arid  Zones, 
W88-02454  3A 

Comparison  of  Various  Designs  of  Solar  Stills, 
W88-02455  3A 

Formulas  for  Calculating  the  Approach  to  Equi- 
librium in  Open  Channel  Flash  Evaporators  for 
Saline  Water, 
W88-02456  3A 

Multi-Effect  Boiling  Desalting  System  and  its 
Comparison  with  the  Multi-Stage  Flash  System, 
W88-02457  3A 

EVAPORATORS 

Formulas  for  Calculating  the  Approach  to  Equi- 
librium in  Open  Channel  Flash  Evaporators  for 
Saline  Water, 
W88-02456  3A 

EVAPOTRANSPIRATION 

Influence  of  Rainfall  Distribution  in  Numerical 
Simulation  of  Evapotranspiration  From  a  Multi- 
layer Model  Pine  Canopy, 
W88-01696  2D 

Using  Crop  Yield  and  Evapotranspiration  Rela- 
tions for  Regional  Water  Requirement  Estima- 
tion, 
W88-02382  2D 

Managing  Rotational  Canal  Water  Supplies  on 

the  Farm, 

W88-02384  3F 

EXPERT  SYSTEMS 

Development  of  an  Expert  System  for  the  Anal- 
ysis of  Urban  Drainage  Using  'SWMM'  (Storm 
Water  Management  Model), 
W88-01759  6A 

EXPLOSIVES 

Continuous  Fixation  and  Removal  of  Explosive 
Wastes  from  Pink  Water  Using  Surfactant  Tech- 
nology, 
W88-02198  5D 

FALLOUT 

239,  240Pu  Levels  in  Mussels  Mytilus  Sp.  Col- 
lected from  the  French  Coasts  (1983-1984):  A 
Radiochemical  and  Microanalytical  Study  (Suivi 
des  Niveaux  de  Plutonium  239-240  dans  des 
Moules  Mytilus  Sp.  Prevelees  sur  le  Littoral 
Francais  (1983-1984):  Etudes  Radiochimique  et 
Microanalytique), 
W88-02105  5B 

FARM  WASTES 

Effectiveness  of  Lime-based  Amendments  and 
Bauxite  Residues  at  Removing  Phosphorus  from 
Piggery  Effluent, 
W88-01861  5D 

Feeding  Processed  Hatchery  Wastes  to  Poultry, 
W88-02066  5E 

Aeration  and  Control  of  Slurry  Odours  by  He- 

terotrophs, 

W88-02067  5D 

Nitrogen  and  Aerobic  Treatment  of  Slurry, 
W88-02068  5D 


*■•■'■; 


H 


SU-25 


FARM  WASTES 


SUBJECT  INDEX 


Nitrogen  and  Water  Balance  Studies  in  Relation 
to  Farmyard  Manure  and  N-Fertilizer  Applica- 
tions to  Sri  Lankan  Luvisols, 
W88-02081  5B 

Growth  of  the  Chinese  Grass  Carp  Ctenophar- 
yngodon   Idella   Fed   on   Cabbage   Wastes  and 
Kikuyu  Grass, 
W88-02095  81 

FATE  OF  POLLUTANTS 

Hydrogeologic  Evaluation  of  the  Effects  of  Sur- 
face Application  of  Sewage  Sludge  to  Agricul- 
tural Land  Near  Rockton,  Illinois, 
W88-01672  5B 

Field  Evaluation  of  a  Simple  Microcosm  Simu- 
lating the  Behavior  of  Volatile  Organic  Com- 
pounds in  Subsurface  Materials, 
W88-01687  5B 

Anthropogenic  Anoxification  ('Eutrophication') 

of  the  Water  Table  Region  of  a  Deep  Phreatic 

Aquifer, 

W88-01688  5B 

Comparison  of  Occurrence  and  Rates  of  Chemi- 
cal Biodegradation  in  Natural  Waters, 
W88-01722  5B 

Migration  and  Degradation  Patterns  of  Volatile 

Organic  Compounds, 

W88-01727  5B 

Remedial    Action    Assessment    for    Hazardous 
Waste  Sites  via  Numerical  Simulation, 
W88-01735  5B 

Long-Term  Impacts  of  Industrial  Waste  Codis- 

posal  in  Landfill  Simulators, 

W88-01738  5E 

2,2-Dibromo-3-Nitriloproprionamide    (DBNPA) 
Chemical  Degradation  in  Natural  Waters:  Ex- 
perimental Evaluation  and  Modeling  of  Com- 
petitive Pathways, 
W88-01840  5B 

Bioconcentration  and  Metabolism  of  DDT,  Fen- 
itrothion  and  Chlorpyrifos  by  the  Blue-Green 
Algae  Anabaena  sp.  and  Aulosira  fertilissima, 
W88-01863  5B 

Measurement  of  Fluorescence  Decay  of  Crude 

Oil:    A    Potential    Technique    to    Identify    Oil 

Slicks, 

W88-01864  5B 

Critical  Chemical  Reaction  Rates  for  Multicom- 
ponent  Groundwater  Contamination  Models, 
W88-01918  5B 

Experimental   Study  of  Solute  Transport  in  a 

Stony  Field  Soil, 

W88-01919  5B 

Chlorinated  Hydrocarbons  in  Biological  Sewage 
Purification  -  Fate  and  Difficulties  in  Balancing, 
W88-01937  5D 

Fate  of  Toxic  Organic  Compounds  in  Activated 
Sludge  and  Integrated  PAC  Systems, 
W88-01941  5D 

Reduction  of  Microbial  Indicators  and  Viruses 

in  a  Cypress  Strand, 

W88-01947  5B 

Survival  of  Indicator  Organisms  in  a  Detention 
Pond  Receiving  Combined  Sewer  Overflow, 
W88-01948  5B 

Biotransformation  of  Molinate  (Ordram)  in  the 

Striped  Bass  (Morone  Saxatilis), 

W88-02029  5B 

Influence  of  Oxygen  on  the  Direct  Photolysis  of 
Simple  Aromatics  in  Aqueous  Systems  (Einfluss 


von    Sauerstoff  auf  die    Direktphotolyse    Ein- 
facher  Aromaten  in  Waessrigen  Systemen), 
W88-02101  5B 

Nitrogen    Transformations    and    Reduction    by 

Ridge  and  Furrow  Land  Treatment  of  Dairy 

Waste, 

W88-02173  5D 

Removal  of  Azo  Dyes  by  the  Activated  Sludge 

Process, 

W88-02215  5D 

Proceedings,   Second   Investigators'   Meeting  - 
Savannah  River  Exploratory  Deep  Probe. 
W88-02265  5B 

Hydrospheric  Trace  Elements  and  Their  Appli- 
cation in  Tracing  Water  Pollutants, 
W88-02271  5B 

Study  by  Epifluorescence  of  the  Fate  of  the 

Total  Bacterial  Flora  in  a  Bottled  Mineral  Water 

(Etude  par  Epifluorescence  de  L'Evolution  de  la 

Microflore  Totale  dans  une  Eau  Minerale  Em- 

bouteillee), 

W88-02346  5B 

Chemical  Changes  of  Organic  Compounds  in 
Chlorinated  Water:  XIII.  Gas  Chromatographic- 
Mass  Spectrometric  Studies  of  the  Reactions  of 
Irgasan  DP  300  (5-Chloro-2-(2,4-Dichloro- 
phenoxy)Phenol)  with  Chlorine  in  Dilute  Aque- 
ous Solution, 
W88-02361  5B 

Influence   of  Alkaline    Particulates   on   pH   of 

Cloud  and  Rain  Water  in  India, 

W88-02408  2K 

FEASIBILTY  STUDIES 

Containment  of  Iron  Sulfate  from  Abandoned 
Pickle  Liquor  Ponds  Investigation,  Feasibility 
Study  Design  and  Construction, 
W88-01742  5E 

FEDERAL  JURISDICTION 

Federal   Regulatory   Considerations   in   Sludge 

Utilization, 

W88-01521  5G 

FEEDS 

Feeding  Processed  Hatchery  Wastes  to  Poultry, 
W88-02066  5E 

FENITROTHION 

Bioconcentration  and  Metabolism  of  DDT,  Fen- 
itrothion  and  Chlorpyrifos  by  the  Blue-Green 
Algae  Anabaena  sp.  and  Aulosira  fertilissima, 
W88-01863  5B 

FENS 

Nutrient  Dynamics  in  Small  Mesotrophic  Fens 

Surrounded  by  Cultivated  Land,  II.:  N  and  P 

Accumulation  in  Plant  Biomass  in  Relation  to 

the  Release  of  Inorganic  N  and  P  in  the  Peat 

Soil, 

W88-01848  2H 

Groundwater  Flow  in  a  Bog-Fen  Complex,  Lost 
River  Peatland,  Northern  Minnesota, 
W88-01982  2F 

FERNS 

Influence  of  Domestic  Sewage  on  Growth  and 
Nitrogen  Fixation  of  Azolla  pinnata  R.  Br., 
W88-02078  5E 

FERTILITY 

Effect  of  Fertilizer,  Chicken  Manure  and  Dairy 
Manure  on  Timothy  Yield,  Tissue  Composition 
and  Soil  Fertility, 
W88-02075  5E 


FERTILIZERS 

Effect  of  Trickle  Fertigation  with  Three  Forms 
of  Nitrogen  on  Soil  pH,  Levels  of  Extractable 
Nutrients  Below  the  Emitter  and  Plant  Growth, 
W88-01993  3F 

Effect  of  Rate  and  Time  of  Application  of  Nitro- 
gen in  Cow  Slurry  on  Grass  Cut  for  Silage, 
W88-02069  5E 

Laboratory  Methods  for  Estimating  Available 

Nitrogen  in  Manures  and  Sludges, 

W88-02072  5E 

Effect  of  Fertilizer,  Chicken  Manure  and  Dairy 
Manure  on  Timothy  Yield,  Tissue  Composition 
and  Soil  Fertility, 
W88-02075  5E 

Nitrogen  and  Water  Balance  Studies  in  Relation 
to  Farmyard  Manure  and  N-Fertilizer  Applica- 
tions to  Sri  Lankan  Luvisols, 
W88-O2081  5B 


Greening  of  Blue  Mountain, 
W88-02126 


5E 


FIELD  TESTS 

Prediction  and  Field  Evaluation  of  the  Water 

Quality    of   Effluent    from    Confined    Disposal 

Areas, 

W88-01537  5B 

Field  Evaluation  of  a  Simple  Microcosm  Simu- 
lating the  Behavior  of  Volatile  Organic  Com- 
pounds in  Subsurface  Materials, 
W88-01687  5B 

Comparison   of  Laboratory   and   Field   Deter- 
mined Values  of  Hydraulic  Conductivity  at  a 
Waste  Disposal  Site, 
W88-01728  5E 

Tracing  of  Xenobiotic  Contamination  in  Water 

with  the  Aid  of  Fish  Bile  Metabolites:  A  Field 

Study  with  Caged  Rainbow  Trout  (Salmo  gaird- 

neri), 

W88-02031  5  A 

Field  Evaluation  of  a  Dual-Channel  Microwave 
Radiometer  Designed  for  Measurements  of  Inte- 
grated Water  Vapor  and  Cloud  Liquid  Water  in 
the  Atmosphere, 
W88-02053  7B 

Concept  and  Design  of  a  Substrata  Container  for 

Sampling  Periphyton, 

W88-02337  7B 

Physiological   Responses  of  Soybean  (Glycine 
max  L.  Merr)  to  Simulated  Acid  Rain  and  Ambi- 
ent Ozone  in  the  Field, 
W88-02473  5C 

FILL-AND-DRAW 

Biological  Treatment  of  Soy  Sauce  Fermenta- 
tion Waste  -  Computer  Simulation  of  Fill-and- 
Draw  Activated  Sludge  System, 
W88-02216  5D 

FILTRATION 

Enumeration  of  Fecal  Coliforms  and  E.  Coli  in 
Marine  and  Estuarine  Waters:  an  Alternative  to 
the  APHA-MPN  Approach, 
W88-01829  5A 

Oil/Water    Separation    with    Surface    Modified 

Membranes, 

W88-02018  5D 

FINANCING 

Delaware  River  Basin:  Water  Pricing  and  Fi- 
nancing Issues, 
W88-01867  6C 


SU-26 


SUBJECT  INDEX 


FLOODING 


FINES 

Fight  Against  Industrial  and  Urban  Pollution  in 

the  Artois  -  Picardie  Basin, 

W88-01931  5G 

FISH 

Benthic    Resources   Assessment   Technique,    A 
Method  for  Quantifying  the  Effects  of  Benthic 
Community  Changes  on  Fish  Resources, 
W88-01531  5C 

Horizontal  and  Vertical  Distribution  Patterns  of 

Fish  Larvae  off  NW  Africa  in  Relation  to  the 

Environment, 

W88-01647  2L 

Toxicity  of  Vanadium  to  Different  Freshwater 

Organisms, 

W88-01717  5C 

FISH  BEHAVIOR 

Selective  Removal  of  Reef  Fish  Associated  with 
an  Offshore  Cooling-Water  Intake  Structure, 
W88-02364  5C 

FISH  BILE 

Tracing  of  Xenobiotic  Contamination  in  Water 

with  the  Aid  of  Fish  Bile  Metabolites:  A  Field 

Study  with  Caged  Rainbow  Trout  (Salmo  gaird- 

neri), 

W88-02031  5  A 

FISH  DIETS 

Growth  of  the  Chinese  Grass  Carp  Ctenophar- 
yngodon   Idella  Fed   on   Cabbage  Wastes  and 
Kikuyu  Grass, 
W88-02095  81 

Utilisation  of  Chicken  Offal  in  the  Production  of 
the  African  Sharptooth  Catfish  Clarias  Garie- 
pinus  in  the  Transkei, 
W88-02096  81 

FISH  FARMING 

Growth  of  the  Chinese  Grass  Carp  Ctenophar- 
yngodon   IdeUa  Fed  on  Cabbage  Wastes  and 
Kikuyu  Grass, 
W88-02095  81 

Utilisation  of  Chicken  Offal  in  the  Production  of 
the  African  Sharptooth  Catfish  Clarias  Garie- 
pinus  in  the  Transkei, 
W88-02096  81 

FISH  FOOD 

Utilization  of  Vinasse  Effluents  from  an  Anaero- 
bic Reactor, 
W88-02117  5D 

FISH  HATCHERIES 

Groundwater     Temperature     Fluctuations     at 
Lyons  Ferry  Fish  Hatchery,  Washington, 
W88-02388  2F 

FISH  PASSAGES 

Fish  Passage  Through  Poplar  Grove  Creek  Cul- 
vert, Alaska, 
W88-02357  81 

FISH  PATHOLOGY 

Vertebral  Deformities  and  Physiological  Effects 
in  Fourhorn  Sculpin  (Myoxocephalus  Quadri- 
cornis)  after  Long-Term  Exposure  to  a  Simulat- 
ed Heavy  Metal-Containing  Effluent, 
W88-02034  5C 

Reproductive    Biology    and    the    Pathological 
Changes  of  the  Plaice  Pleuronectes  Platessa  (L.) 
After  the  'Amoco  Cadiz'  Oil  Spill  Along  the 
North-West  Coast  of  Brittany, 
W88-02372  5C 

Impact  of  a  Gyrodinium  Aureolum  Bloom  on 

Inshore  Young  Fish  Populations, 

W88-02373  2L 


FISH  PHYSIOLOGY 

Toxicity   of  Crude   Oil   to   the   Metabolism  of 
Freshwater  Minor  Carp,  Puntius  sophore, 
W88-01716  5C 

FISH  PONDS 

Studies  on  the  Ecological  Effects  of  Varying  the 

Size  of  Fish  Ponds  Loaded  with  Manures  and 

Feeds, 

W88-02039  81 

Culture  of  Mullet  Species  in  Ponds  Receiving 
Iron  Crush  Effluents  at  El-Baharia  Oasis,  Egypt, 
W88-02041  81 

Investigations  into  the  Feasibility  of  a  Duck- 
Fish- Vegetable  Integrated  Agriculture-Aquacul- 
ture   System   for   Developing   Areas   in   South 
Africa, 
W88-02093  81 

Use  of  Sheep  Manure  as  Nutrient  with   Fish 
Feed  in  Pond  Fish  Polyculture  in  Transkei, 
W88-02094  81 

FISH  POPULATIONS 

Influence  of  Turbidity  on  Juvenile  Marine 
Fishes  in  Estuaries.  Part  1.  Field  Studies  at  Lake 
St.  Lucia  on  the  Southeastern  Coast  of  Africa, 
W88-01706  2L 

Influence  of  Turbidity  on  Juvenile  Marine 
Fishes  in  Estuaries.  Part  2.  Laboratory  Studies, 
Comparisons  with  Field  Data  and  Conclusions, 
W88-01707  2L 

Influence   of  Environmental   Variables  on   the 
Fish  Fauna  of  the  Deeper  Waters  of  a  Large 
Australian  Estuary, 
W88-02371  2L 

Long-Term    Changes    in    Fish    Populations    of 
Acid   Streams  and   Lochs  in  Galloway  South 
West  Scotland, 
W88-02485  2H 

FISHERIES 

Analysis  of  the  Recent  Environmental  Perturba- 
tion in  the  South  East  Atlantic  and  Latest  Find- 
ings on  its  Impact  on  Fisheries  of  the  Southern 
Benguela  Region  (Un  Analisis  de  las  Recientes 
Perturbaciones  en  el  Atlantico  Sudeste  y  los 
Ultimos  Hallazgos  Sobre  su  Impacto  en  la  Pes- 
queria  de  la  Region  sur  de  Benguela), 
W88-01628  2L 

Studies  on  the  Ecological  Effects  of  Varying  the 

Size  of  Fish  Ponds  Loaded  with  Manures  and 

Feeds, 

W88-02039  81 

Culture  of  Mullet  Species  in  Ponds  Receiving 
Iron  Crush  Effluents  at  El-Baharia  Oasis,  Egypt, 
W88-02041  81 

Water  Re-use  System  for  Production  of  Fingerl- 

ing  Fishes  in  Brazil  with  Emphasis  on  South 

American  Catfishes  (Rhamdia  quelens  and  R. 

sapo), 

W88-02080  5F 

Investigations  into  the  Feasibility  of  a  Duck- 
Fish-Vegetable  Integrated  Agriculture-Aquacul- 
ture   System   for   Developing   Areas   in   South 
Africa, 
W88-02093  81 

Use  of  Sheep  Manure  as  Nutrient  with   Fish 
Feed  in  Pond  Fish  Polyculture  in  Transkei, 
W88-02094  81 

Growth  of  the  Chinese  Grass  Carp  Ctenophar- 
yngodon   Idella  Fed  on  Cabbage  Wastes  and 
Kikuyu  Grass, 
W88-02095  81 


Utilisation  of  Chicken  Offal  in  the  Production  of 
the  African  Sharptooth  Catfish  Clarias  Garie- 
pinus  in  the  Transkei, 
W88-02096  81 

Economic  Analysis  for  Fisheries  Management 

Plans. 

W88-02324  81 

FJORDS 

Hydrography   and   the   Distribution   of  Phyto- 
plankton  in  Killary  Harbour:  A  Fjord  in  West- 
ern Ireland, 
W88-02374  2L 

FLOCCULATION 

One  Solution  to  the  Problem  of  Handling  and 
Treating  Slurry  from  a  Pig  Fattening  House, 
W88-02070  5D 

Pretreatment  of  Seawater  by  Flocculation  and 

Settling  for  Particulates  Removal, 

W88-02429  ?A 

FLOOD  CONTROL 

Design    of    Dual-Purpose    Detention    Systems 

Using  Dynamic  Programming, 

W88-02413  4A 

Reliability  Indices  for  Water  Supply  Systems, 
W88-02420  5F 

FLOOD-CONTROL  STORAGE 

Conflict  Between  Flood  and  Drought  Prepared- 
ness in  the  Colorado  River  Basin, 
W88-02250  6D 

FLOOD  FORECASTING 

Feasibility   of  Assigning   a   Probability   to   the 

Probable  Maximum  Flood. 

W88-01612  2E 

Some  Hydrological  Aspects  of  Weather  Radar 

Research  in  the  United  Kingdom, 

W88-01964  7C 

FLOOD  FREQUENCY 

Estimating  the  Upper  Tail  of  Flood  Frequency 

Distributions, 

W88-01697  2E 

New  Studies  of  Urban  Flood  Frequency  in  the 

Southeastern  United  States, 

W88-02352  4C 

FLOOD  HYDROGRAPHS 

Simulation  of  Flood  Hydrographs  for  Georgia 
Streams, 

W88-02353  2E 

FLOOD  IRRIGATION 

Physiological  Responses  of  Cotton  to  a  Single 
Waterlogging  at  High  and  Low  N-Levels, 
W88-01992  3F 

FLOOD  PEAK 

New  Studies  of  Urban  Flood  Frequency  in  the 

Southeastern  United  States, 

W88-02352  4C 

Effect  of  Main-Channel  Orientation  on  Flood 

Peaks  for  Streams  in  Ohio, 

W88-02354  2E 

FLOOD  RECURRENCE  INTERVAL 

Estimating  the  Upper  Tail  of  Flood  Frequency 

Distributions, 

W88-01697  2E 

FLOODING 

Liquidation  of  Abandoned  Mine  Excavations  by 

Flooding, 

W88-01583  4B 

Anaerobic  Metabolism  Enzymes  as  Markers  of 

Flooding  Stress  in  Maize  Seeds, 

W88-01998  21 


SU-27 


FLOODS 


SUBJECT  INDEX 


FLOODS 

Effect  of  Main-Channel  Orientation  on  Flood 

Peaks  for  Streams  in  Ohio, 

W88-02354  2E 

FLORENCE 

Archaeological  Analysis  of  the  Proposed  Flor- 
ence Water  Treatment  Plant, 
W88-01608  6G 

FLORIDA 

Impacts  of  Multi-Jurisdictional  Agreements  and 
Effluent   Disposal  by  Citrus  Irrigation   on  the 
Development  of  an  Industrial  Waste  Pretreat- 
ment  Program, 
W88-02160  6E 

FLOTATION 

Economic    and    Environmental    Benefits    from 
Froth  Flotation  Recovery  of  Titanium,  Zirconi- 
um, Iron  and  Rare  Earth  Minerals  from  Oils  and 
Tailings, 
W88-01927  5D 

FLOW  DISCHARGE 

Subsurface  Water  Flow  Simulated  for  Hillslopes 
With  Spatially  Dependent  Soil  Hydraulic  Char- 
acteristics, 
W88-01685  2G 

FLOW  MEASUREMENT 

Use  of  Current  Meters  for  Continuous  Measure- 
ment of  Flows  in  Large  Rivers, 
W88-01914  2E 

FLOW  PROFILES 

Cement   Grout    Flow    Behavior    in    Fractured 

Rock. 

W88-01603  8G 

Loads  on  Hydraulic  and  Wind  Turbines  in  a 
Free  Flow  and  Their  Power  Characteristics, 
W88-01903  8C 

FLOW  RATES 

Simulation  of  Flood  Hydrographs  for  Georgia 

Streams, 

W88-02353  2E 

FLOW  SYSTEM 

Groundwater   Flow    Paths   and   Hydrogeoche- 
mistry  in  Deep  Granites  and  Gneisses  (Grund- 
wasserfliesswege  und  Hydrogeochemie  in  Tiefen 
Graniten  and  Gneisen), 
W88-02097  2F 

FLOW  VELOCITY 

Distribution  of  Stream-Edge  Vegetation  along  a 

Gradient  of  Current  Velocity, 

W88-01709  2H 

FLUID  MECHANICS 

Development  of  a  Carrier-Biological  Three- 
Phase  Airlift  Reactor  with  Circulating  Eddy 
Layer  for  Industrial  Wastewater  Purification 
(Entwicklung  eines  Traegerbiologischen  Drei- 
phasen-Airlift-Reaktors  mit  Zirkulierender  Wir- 
belschicht  fuer  die  Reinigung  von  Industrieab- 
waessern), 
W88-02103  5D 

FLUIDIZED  BED  PROCESS 

Biological    Decomposition    of   Trace    Organic 

Compounds, 

W88-01936  5D 

FLUIDIZED  BEDS 

Application    of   Anaerobic    Fluidized    Bed    for 
Treatment  of  Highly  Polluted  Effluents  (Appli- 
cation de  Lit  Fluidise  Anaerobie  au  Traitement 
des  Effluents  a  Forte  Charge  Organique), 
W88-02009  5D 

Performance  Evaluation  of  the  Anaerobic  Fluid- 
ized Bed  Biofilm  Reactor:  Methane  Production 
from  Glucose, 
W88-02223  5D 


Fluidization  and  Reactor  Biomass  Characteris- 
tics of  the  Denitrification  Fluidized  Bed  Biofilm 
Reactor, 
W88-02344  5D 

Impacts  Against  the  Wall  of  a  Scaled-Up  Fluid- 
ized Bed, 
W88-02434  3A 

FLUMES 

Storm-Sewer  Flow  Measurement  and  Recording 

System, 

W88-02351  7B 

FLUORESCENCE  DECAY 

Measurement  of  Fluorescence  Decay  of  Crude 

Oil:    A    Potential    Technique    to    Identify    Oil 

Slicks, 

W88-01864  5B 

FLUORIDES 

Defluoridation  of  Black  Creek  Aquifer  Waters, 
W88-01769  5F 

Multivariate  Stochastic  Modelling  of  Grass  Flu- 
oride and  Airborne  Fluorides, 
W88-02422  5B 

FLUORIMETRY 

Fluorimetric  Determination  of  Nitrate  in  Natu- 
ral Waters  with  3-Amino-l,5-Naphthalenedisul- 
phonic  Acid  in  a  Flow-Injection  System, 
W88-01870  5A 

FLUORINE 

Fluorine    Pollution    in    the    Marmara    Region, 
Turkey.  Production  Methods  for  Fluorine  Re- 
moval and  Recovery, 
W88-01838  5D 

FLY  ASH 

Tests  of  Soil-Fly  Ash  Mixtures  for  Soil  Stabiliza- 
tion and  Canal  Lining, 
W88-01604  8G 

Fly  Ash  Disposal  in  a  Limestone  Quarry:  Hy- 

drogeochemical  Considerations, 

W88-01740  5E 

Application  of  Solar  Energy  in  Water  Reuse, 
W88-01807  5D 

Effect  of  Ash  Disposal  Ponds  on  Groundwater 
Quality  at  a  Coal-fired  Power  Plant, 
W88-02340  5E 

FOAM  INDEX 

Stable  Foams  in  Activated  Sludge  Plants, 
W88-02055 


FOAMING 

Stable  Foams  in  Activated  Sludge  Plants, 
W88-02055 


5D 


5D 


FOG 

Potential  Contribution  of  Sulfate  Production  in 
Cumulus  Cloud  Droplets  to  Ground  Level  Par- 
ticle Sulfur  Concentrations, 
W88-024O3  5B 

FOG  WATER 

Influence  of  Alkaline  Particulates  on  the  Chem- 
istry of  Fog  Water  at  Delhi,  North  India, 
W88-02459  5A 

FOOD  CHAINS 

Epizooic  Ciliates  (Vorticella  sp.)  Compete  for 
Food  with  their  Host  Daphnia  longispina  in  a 
Small  Polyhumic  Lake, 
W88-01987  2H 

FOOD  CROPS 

Using  Crop  Yield  and  Evapotranspiration  Rela- 
tions for  Regional  Water  Requirement  Estima- 
tion, 
W88-02382  2D 


FOOD  HABITS 

Quantitative   Comparison   of  Food    Niches   in 
Some  Freshwater  Zooplankton:  A  Multi-Tracer- 
Cell  Approach, 
W88-01704  2H 

FOOD  NICHES 

Quantitative   Comparison   of  Food    Niches   in 
Some  Freshwater  Zooplankton:  A  Multi-Tracer- 
Cel!  Approach, 
W88-01704  2H 

FOOD  PROCESSING  INDUSTRY 

Hybrid  Bioliquefaction  and  Biogasification  for 
Papaya  Processing  Wastes  in  the  Tropics, 
W88-02159  5D 

FOOD-PROCESSING  WASTES 

Growth  of  the  Chinese  Grass  Carp  Ctenophar- 
yngodon   Idella  Fed  on  Cabbage   Wastes  and 
Kikuyu  Grass, 
W88-02095  81 

Anaerobic  Wastewater  Treatment  in  the  Food 
Processing  Industry:  Two  Case  Studies, 
W88-02113  5D 

Design  and  Operation  of  Wet  Corn  Milling  Pre- 

treatment  Facilities, 

W88-02161  5D 

Pollution  Control  through  By-Product  Recov- 
ery Using  Hyperfiltration.  Case  Study  of  a  Spe- 
cialty Cheese  Producer, 
W88-02171  5D 

Performance  of  an  Anaerobic  Filter  Treating 

Soluble  Carbohydrate  Waste, 

W88-02209  5D 

FORD  MOTOR  COMPANY 

Removal    of  Total    Toxic    Organics    at    Ford 

Motor  Company, 

W88-02202  5D 

FORECASTING 

Short-Range  Runoff  Forecasting  for  the  River 

Rhine  at  Rheinfelden:  Experiences  and  Present 

Problems, 

W88-01968  2E 

Long-Run  Forecasting  of  Regional  Economic 

Activity   for   Use   in   Water   Resource   Project 

Evaluations, 

W88-02277  6D 

FOREST  HYDROLOGY 

Influence  of  Rainfall  Distribution  in  Numerical 
Simulation  of  Evapotranspiration  From  a  Multi- 
layer Model  Pine  Canopy, 
W88-01696  2D 

FORESTS 

Cadmium  Effects  on  Mycorrhiage:  A  Research 
Need  in  Forestland  Application  of  Sludge, 
W88-01520  5C 

Biology  of  Streams  as  Part  of  Amazonian  Forest 

Ecology, 

W88-01888  2E 

Acidic  Deposition  to  Forests:  The  1985  Chemis- 
try of  High  Elevation  Fog  (CHEF)  Project, 
W88-02003  5B 

FORMALDEHYDE 

Treatment      of     Phenol-Formaldehyde      Resin 
Wastewaters  Using  Rotating  Biological  Contac- 
tors, 
W88-02205  5D 

FRACTURE  PERMEABILITY 

Laboratory   and   Simulation   Studies   of  Solute 

Transport  in  Fracture  Networks, 

W88-01683  5B 


SU-28 


SUBJECT  INDEX 


GEORGIA 


FREEZING 

Method  of  Producing  Large  Bodies  of  Ice, 
W88-01781  8F 

Conditioning  of  Pulp  and  Paper  Sludge  Using 

Direct  Slurry  Freezing, 

W88-02398  5D 

FREQUENCY  DISTRIBUTION 

Development  of  Phytoplankton  Communities  in 
Terms  of  their  Particle  Size  Frequency  Distribu- 
tion, in  Newly  Upwelled  Waters  of  the  Southern 
Benguela  Current, 
W88-01638  2L 

FRESHWATER 

Quantitative    Comparison    of   Food    Niches   in 
Some  Freshwater  Zooplankton:  A  Multi-Tracer- 
Cell  Approach, 
W88-01704  2H 

FROST  HEAVING 

New  Method  for  Calculating  Frost  Heave  In- 
cluding Solute  Effects, 
W88-01693  2C 

FROTH  FLOTATION  RECOVERY 

Economic    and    Environmental    Benefits    from 
Froth  Flotation  Recovery  of  Titanium,  Zirconi- 
um, Iron  and  Rare  Earth  Minerals  from  Oils  and 
Tailings, 
W88-01927  5D 

FULVIC  ACIDS 

Studies  of  Humic  and  Fulvic  Acid  Dynamics  in 
Coastal  Marine  Waters  of  South  Florida, 
W88-O2056  2L 

FUNGI 

Isolation  of  Fungi  From  Environmental  Sam- 
ples, 
W88-O2019  5A 

Influence  of  Acid  Precipitation  on  the  Develop- 
ment of  Erysiphe  Graminis  DC  f.  sp.  Tritici 
Marchal  (Einfluss  Saeurehaltiger  Niederschlaege 
auf  die  Entwicklung  von  Erysiphe  Graminis 
DC.  f.  sp.  Marchal), 
W88-02098  5C 

FURADAN 

Determination  of  Residues  of  Furadan  (Carba- 
furan)  in  Water  by  Spectrophotometric  Method. 
W88-02064  5A 

FURROWS 

Nitrogen    Transformations    and    Reduction    by 

Ridge  and  Furrow  Land  Treatment  of  Dairy 

Waste, 

W88-02173  5D 

GABIONS 

Gabions    Used    in    Stream    Grade-Stabilization 

Structures:  A  Case  History, 

W88-02356  4D 

GANGES  RIVER 

Making  and  the  Breaking  of  Agreement  on  the 

Ganges, 

W88-02252  6E 

GANGES  WATER  TREATY 

Making  and  the  Breaking  of  Agreement  on  the 

Ganges, 

W88-02252  6E 

GAS  CHROMATOGRAPHY 

Concepts,  Costs  and  Uses  of  Gas  Chromatogra- 
phy and  Gas  Chromatography/Mass  Spectros- 
copy in  the  Analysis  of  Sludge, 
W88-01506  5A 

Determination  of  Parts-per-Billion  Concentra- 
tions of  Dioxane  in  Water  and  Soil  by  Purge  and 
Trap  Gas  Chromatography/Mass  Spectrometry 
or  Charcoal  Tube  Enrichment  Gas  Chromatog- 
raphy, 
W88-01868  5A 


GAS  YIELD 

Procedure  for  Determining  Potential  Gas  Quan- 
tities in  an  Existing  Sanitary  Landfill, 
W88-02119  5E 

GASIFICATION 

Process   Performance  of  Pilot-Scale   Activated 
Sludge  Treatment  of  Pretreated  Coal  Gasifica- 
tion Wastewater, 
W88-02133  5D 


Cyanide      Removal      in      Coal 
Wastewater  Using  Polysulfide, 
W88-02134 


Gasification 


5D 


GASTROPODS 

In  Situ  Studies  and  Experiments  of  the  Ecotoxi- 
cology  of  Four  Metals  (Cd,  Pb,  Cu,  Zn)  on 
Algae  and  grazing  mollusks  (gastropoda) 
(Etudes  in  situ  Et  Experimentales  De  L'Ecotoxi- 
cologie  De  Quatre  Metaux  (Cd,  Pb,  Cu,  Zn) 
Chez  Des  Algues  Et  Des  Mollusques  Gastero- 
podes  Brouteurs), 
W88-02476  5C 

GENETICS 

Population   Genetics  of  the   Southern   African 
Pilchard,   Sardinops  ocellata,   in  the   Benguela 
Upwelling  System, 
W88-01651  2L 

GEOCHEMISTRY 

Case  Study:  Hydrogeochemical  Prospection  in  a 

Lead-Zinc  Mine  (Vedrin,  Belgium), 

W88-01591  2F 

Geochemical    Evolution    of    Groundwater    in 
Stratified-Drift  and  Arkosic  Bedrock  Aquifers  in 
North  Central  Connecticut, 
W88-01686  2F 

Geochemistry  of  the  Amazon:   3.   Weathering 
Chemistry  and  Limits  to  Dissolved  Inputs, 
W88-01809  2J 

Lignin   Geochemistry   of  Sediments   from   the 

Narragansett  Bay  Estuary, 

W88-01970  2L 

Groundwater   Flow    Paths   and   Hydrogeoche- 
mistry  in  Deep  Granites  and  Gneisses  (Grund- 
wasserfliesswege  und  Hydrogeochemie  in  Tiefen 
Graniten  and  Gneisen), 
W88-02097  2F 

Geotechnical  Considerations  for  the  Design  of 
an  Exploratory  Shaft  Facility  for  a  Nuclear 
Waste  Repository  in  Deaf  Smith  County,  Texas, 
W88-02332  5E 

Variations    in    the    87Sr/86Sr    Ratio    in    Lake 

Waters  from  Central  Sweden, 

W88-02439  2K 

Variations  of  87Sr/86Sr  in  Water  from  Streams 
Discharging  in  the  Bothnian  Bay,  Baltic  Sea, 
W88-0244O  2K 

GEOGRAPHIC  INFORMATION  SYSTEMS 

Spatial  Distribution  and  Analysis  of  Groundwat- 
er Nitrate  Contamination  in  Kalamazoo  County, 
Michigan, 
W88-01763  5B 

GEOHYDROLOGY 

Hydrogeological  Conditions  for  Leachate  Pro- 
duction Control  in  a  Sulfide  Mine  Tailing, 
W88-01556  5G 

Hydrogeologic  Aspects  of  the  Abandonment  of 

an  Underground  Lead-Zinc  Mine, 

W88-01570  4B 

Problems  of  Mud  Solid  Intrusions  into  Mining 

Pits, 

W88-01584  8D 


Hot  Water  Seepage  into  Shallow  Coal  Mines  of 
Manuguru  Coalbelt,  Godavari  Valley  Coalfield 
Andhra  Pradesh,  India, 
W88-01585  2F 

Hydrogeological  Investigations  in  Mining  (with 

Reference  to  USSR  Experience), 

W88-01586  4B 

Case  Study:  Hydrogeochemical  Prospection  in  a 

Lead-Zinc  Mine  (Vedrin,  Belgium), 

W88-01591  2F 

Ground    Fractures    Due    to    Longwall    Mining 

Subsidence, 

W88-01592  8E 

Hydrogeologic  Evaluation  of  the  Effects  of  Sur- 
face Application  of  Sewage  Sludge  to  Agricul- 
tural Land  Near  Rockton,  Illinois, 
W88-01672  5B 

Simultaneous  Inversion  of  Hydrogeologic  Data 
and  Thermal  Data:   1.  Theory  and  Application 
Using  Hydraulic  Head  Data, 
W88-01691  2F 

Regional  Hydrogeologic  Research  in  the  Palo 

Duro     Basin     for     Nuclear-Waste     Repository 

Siting, 

W88-02331  5E 

Geotechnical  Considerations  for  the  Design  of 
an  Exploratory  Shaft  Facility  for  a  Nuclear 
Waste  Repository  in  Deaf  Smith  County,  Texas, 
W88-02332  5E 

GEOLOGIC  FRACTURE 

Ground    Fractures   Due    to    Longwall    Mining 

Subsidence, 

W88-01592  8E 

GEOLOGIC  FRACTURES 

Cement    Grout    Flow    Behavior    in    Fractured 

Rock. 

W88-01603  8G 

Laboratory   and   Simulation   Studies  of  Solute 

Transport  in  Fracture  Networks, 

W88-01683  5B 

Water  Uptake  by  Roots  in  Cracks  and  Water 

Movement  in  Clayey  Subsoil, 

W88-02330  21 

GEOMORPHOLOGY 

Mire  Development,  Pool  Formation  and  Land- 
scape Processes  on  Patterned  Fens  in  Dalarna, 
Central  Sweden, 
W88-01708  2H 

Effect  of  Main-Channel  Orientation  on  Flood 

Peaks  for  Streams  in  Ohio, 

W88-02354  2E 

GEOPHYSICS 

Geophysical  Prospecting  for  Mined  Areas  Iden- 
tification. 'San  Jose'  Mine  Case  History  (Caceres 
-  Spain), 
W88-01582  4B 

Comparison  of  Earth  Resistivity  and  Electro- 
magnetic Survey  Methods, 
W88-01713  7B 

GEORGIA 

Ship  Navigation  Simulator  Study  Savannah 
Harbor  Widening  Project  Savannah,  Georgia, 
W88-02282  8B 

Simulation  of  Flood  Hydrographs  for  Georgia 

Streams, 

W88-02353  2E 


SU-29 


GEOTHERMAL  RESOURCES 


SUBJECT  INDEX 


GEOTHERMAL  RESOURCES 

System  and  Method  for  Disposal  of  Nonconden- 
sable  Gases  from  Geothermal  Wells, 

W88-01780  5E 

GILA  RIVER 

Response  to  an  Exotic  Habitat  by  Arid  Riparian 
Breeding  Birds  Along  an  Elevational  Gradient, 
W88-01668  2E 

GLACIOLOGY 

Snow  Cover  Data  Management:  The  Role  of 

WDC-A  for  Glaciology, 

W88-01961  2C 

GLASS 

Method  of  Reverse  Osmosis  Employing  an  Im- 
proved Porous  Glass  Membrane, 
W88-01786  3A 

GLUCOSE 

Effect  of  COD  Loading  as  Glucose  on  Critical 
Design  Parameters  in  Land  Treatment  Systems, 
W88-02151  5D 

Performance  Evaluation  of  the  Anaerobic  Fluid- 
ized  Bed  Biofilm  Reactor:  Methane  Production 
from  Glucose, 
W88-02223  5D 

GOLD 

Behaviour  of  Radium  in  Tailings  Dams  and  En- 
vironmental Waters  in  the  Witwatersrand  (South 
Africa)  Gold/Uranium  Mining  Area, 
W88-01558  5B 

GONOSTOMATIDS 

Distribution  and  Abundance  of  Myctophid  and 
Gonostomatid  Larvae  off  NW  Africa  (Distribu- 
cion  y  Abundancia  de  Larvas  de  Mictofidos  y 
Gonostomatidos  en  el  Noroeste  de  Africa), 
W88-01648  2L 

GRADE  STABILIZATION 

Gabions    Used    in    Stream    Grade-Stabilization 

Structures:  A  Case  History, 

W88-02356  4D 

GRANLTES 

Groundwater   Flow    Paths   and   Hydrogeoche- 
mistry  in  Deep  Granites  and  Gneisses  (Grund- 
wasserfliesswege  und  Hydrogeochemie  in  Tiefen 
Graniten  and  Gneisen), 
W88-02097  2F 

GRANULAR  ACTIVATED  CARBON 

Application  of  GAC  to  Industrial  Wastewaters, 
W88-02290  5D 

Removal  of  Toxic  or  Priority  Pollutants  from 

Process  Wastewater  by  GAC, 

W88-02291  5D 

Pretreatment  of  Industrial  Wastes  with  GAC  for 

Removal  of  Priority  Pollutants, 

W88-02292  5D 

Source  Treatment  of  Industrial  Wastewater  with 

Granular  Activated  Carbon, 

W88-02293  5D 

Biological  Treatment  with  Granular  Activated 

Carbon, 

W88-02298  5D 

Thermal    Reactivation    of  Granular    Activated 

Carbon, 

W88-02299  5D 

GRANULAR  CARBON 

Comparison  of  Powdered  and  Granular  Carbon 
Economics  in  Wastewater  Treatment, 
W88-02311  5D 


GRANULATION 

Granulation  in  UASB  Reactors, 
W88-O2108 


5D 


GRASSES 

Effect  of  Rate  and  Time  of  Application  of  Nitro- 
gen in  Cow  Slurry  on  Grass  Cut  for  Silage, 
W88-02069  5E 

Multivariate  Stochastic  Modelling  of  Grass  Flu- 
oride and  Airborne  Fluorides, 
W88-02422  5B 

GRAZING 

Trophic    Relations    between    Two    Agents    of 
Sewage  Purification  Systems:  Algae  and  Mos- 
quito Larvae, 
W88-02065  5D 

GREAT  LAKES 

Ecosystem  Approaches  to  River  Basin  Planning, 
W88-02231  6A 

1985  Annual  Report,  Committee  on  the  Asses- 
ment  of  Human  Health  Effects  of  Great  Lakes 
Water  Quality. 
W88-02266  5C 

GREECE 

Treatability   Studies   for   Koppers-Totzek  Coal 

Gasification  Wastewater, 

W88-02135  5D 

GREENLAND 

Heavy  Metal  Pollution  from  Mining  in  Green- 
land, 
W88-01562  5C 

GROUNDWATER 

Geochemical    Evolution    of    Groundwater    in 
Stratified-Drift  and  Arkosic  Bedrock  Aquifers  in 
North  Central  Connecticut, 
W88-01686  2F 

Bacteria   in   Deep   Coastal   Plain  Sediments  of 

Maryland:    A    Possible    Source  of    C02    to 

Groundwater, 

W88-01694  2F 

Predicting    the    Occurrence    of   Radon-222    in 

North  Carolina  Groundwater, 

W88-01760  5B 

Optimal  Management  of  a  Regional  Aquifer  in 

Eastern  Saudi  Arabia, 

W88-02381  4B 

Groundwater     Temperature     Fluctuations     at 
Lyons  Ferry  Fish  Hatchery,  Washington, 
W88-02388  2F 

GROUNDWATER  BARRIERS 

Method  of  In-Situ  Leaching  of  Ores, 
W88-01778  5G 

GROUNDWATER  BUDGET 

Rebuilding  of  Original  Water  Balance  in  Karstic 

Reservoirs, 

W88-01574  4B 

GROUNDWATER  IRRIGATION 

Regional    Economic   Growth    From   Irrigation 
Development:  Evidence  From  Northern  High- 
Plains  Ogallala  Groundwater  Resource, 
W88-01911  6D 

GROUNDWATER  MANAGEMENT 

Mine  Water. 

W88-01554  4B 

Surface   Protection   Problem   in   Conditions   of 

Water  Hazard  in  Diapir  Salt  Mines, 

W88-01564  4B 

Groundwater  Flow  Submodel  for  the  Analysis 
of  Regional  Water  Policies  in  Open-Pit  Lignite 
Mining  Areas, 
W88-01569  4B 

Hydrogeologic  Aspects  of  the  Abandonment  of 

an  Underground  Lead-Zinc  Mine, 

W88-01570  4B 


Effect  of  Groundwater  Re-Establishment  on  the 
Settlement  of  Opencast  Mine  Backfills  in  the 
United  Kingdom, 
W88-01571  4B 

Rebuilding  of  Original  Water  Balance  in  Karstic 

Reservoirs, 

W88-01574  4B 

Submodels     of     Groundwater-Surface     Water 
Interaction  for  the  Analysis  of  Regional  Water 
Policies  in  Open-Pit  Lignite  Mining  Areas, 
W88-01575  2A 

Ground-Water     Reactions     to     Surface     Coal 

Mining  in  Semiarid  Lands, 

W88-01576  4C 

Main  Dewatering  of  Mines  New  Cost  Saving 

Techniques, 

W88-01578  4B 

Mine  Dewatering  Design  in  Surface  Mining  to 
Improve  the  Quality  of  Ground  Water, 
W88-01581  4B 

Geophysical  Prospecting  for  Mined  Areas  Iden- 
tification. 'San  Jose'  Mine  Case  History  (Caceres 
-  Spain), 
W88-01582  4B 

Liquidation  of  Abandoned  Mine  Excavations  by 

Flooding, 

W88-01583  4B 

Hot  Water  Seepage  into  Shallow  Coal  Mines  of 
Manuguru  Coalbelt,  Godavari  Valley  Coalfield 
Andhra  Pradesh,  India, 
W88-01585  2F 

Hydrogeological  Investigations  in  Mining  (with 

Reference  to  USSR  Experience), 

W88-01586  4B 

Mine  Water  -  A  Resource  for  Transportation  of 

Ores  from  Underground  Mines, 

W88-01589  3C 

Study  of  Formation  of  Fissure-Karst  Water  In- 
flows into  Mine  Workings, 
W88-01590  2F 

Water  in  Mining  and  Underground  Works  (El 
Agua  en  la  Mineria  y  Trabajos  Subterraneos). 
W88-01601  4B 

Regional   Economic   Growth   From   Irrigation 
Development:  Evidence  From  Northern  High- 
Plains  Ogallala  Groundwater  Resource, 
W88-01911  6D 

GROUNDWATER  MOVEMENT 

Mine  Water. 

W88-01554  4B 

Groundwater  Flow  Submodel  for  the  Analysis 
of  Regional  Water  Policies  in  Open-Pit  Lignite 
Mining  Areas, 
W88-01569  4B 

Effect  of  Groundwater  Re-Establishment  on  the 
Settlement  of  Opencast   Mine  Backfills  in  the 
United  Kingdom, 
W88-01571  4B 

Water  Problem  in  Relation  to  Mining  at  Magne- 

site  Deposits  in  Slovakia, 

W88-01580  4B 

Problems  of  Mud  Solid  Intrusions  into  Mining 

Pits, 

W88-01584  8D 

Hot  Water  Seepage  into  Shallow  Coal  Mines  of 
Manuguru  Coalbelt,  Godavari  Valley  Coalfield 
Andhra  Pradesh,  India, 
W88-01585  2F 


SU-30 


SUBJECT  INDEX 


GULF  OF  GUINEA 


Hydrogeological  Investigations  in  Mining  (with 

Reference  to  USSR  Experience), 

W88-01586  4B 

Issues  of  Aquifer  Leakage  in  In-Situ  Uranium 

Mining, 

W88-01587  2F 

Study  of  Formation  of  Fissure-Karst  Water  In- 
flows into  Mine  Workings, 
W88-01590  2F 

Ground    Fractures    Due   to    Longwall    Mining 

Subsidence, 

W88-01592  8E 

Water  in  Mining  and  Underground  Works  (El 
Agua  en  la  Mineria  y  Trabajos  Subterraneos). 
W88-01601  4B 

Field   Facilities   for   Subsurface   Transport   Re- 
search, 
W88-01605  2F 

Effects  of  a  Biomodal  Pore  Distribution  on 
Matrix  Diffusion  in  a  Fractured  Porous  Medium, 
W88-01658  5B 

Regional     Underpressuring     in     Deep     Brine 
Aquifers,  Palo  Duro  Basin,  Texas:  1.  Effects  of 
Hydrostratigraphy  and  Topography, 
W88-01681  2F 

Regional     Underpressuring     in     Deep     Brine 
Aquifers,  Palo  Duro  Basin,  Texas:  2.  The  Effect 
of  Cenozoic  Basin  Development, 
W88-01682  2F 

Laboratory  and  Simulation   Studies  of  Solute 

Transport  in  Fracture  Networks, 

W88-01683  5B 

Subsurface  Water  Flow  Simulated  for  Hillslopes 
With  Spatially  Dependent  Soil  Hydraulic  Char- 
acteristics, 
W88-01685  2G 

Simultaneous  Inversion  of  Hydrogeologic  Data 
and  Thermal  Data:  1.  Theory  and  Application 
Using  Hydraulic  Head  Data, 
W88-01691  2F 

Approximate  Semianalytical  Solution  for  Tracer 
Injection  Tests  in  a  Confined  Aquifer  With  a 
Radially    Converging    Flow    Field    and    Finite 
Volume  of  Tracer  and  Chase  Fluid, 
W88-01692  5B 

Laboratory  Evidence  of  the  Scale  Effect  in  Dis- 
persion of  Solutes  in  Porous  Media, 
W88-01698  5B 

Groundwater   Flow   to   a   Well   in   a   Layered 

Porous  Medium:  1.  Steady  Flow, 

W88-01699  2F 

Groundwater   Flow   to   a   Well   in   a   Layered 

Porous  Medium:  2.  Nonsteady  Multiple-Aquifer 

Flow, 

W88-01700  2F 

Modeling  Groundwater  Flow  by  Means  of  a 
Hybrid   Trajectory   Image,    Boundary   Integral 
Equation  Method, 
W88-01762  2F 

Groundwater  Flow  in  a  Bog-Fen  Complex,  Lost 
River  Peatland,  Northern  Minnesota, 
W88-01982  2F 

Regional  Hydrogeologic  Research  in  the  Palo 

Duro     Basin     for    Nuclear-Waste  Repository 

Siting, 

W88-02331  5E 

Geotechnical  Considerations  for  the  Design  of 
an  Exploratory  Shaft  Facility  for  a  Nuclear 
Waste  Repository  in  Deaf  Smith  County,  Texas, 
W88-02332  5E 


Digital  Simulation  Model  for  Brine  Coning  in 

Unconfined  Anisotropic  Aquifers, 

W88-02441  2F 

GROUNDWATER  POLLUTION 

Planning  and  Design  of  Coal  Waste  Disposals  in 

View  of  Groundwater  Protection, 

W88-01565  5G 

Hydrogeologic  Evaluation  of  the  Effects  of  Sur- 
face Application  of  Sewage  Sludge  to  Agricul- 
tural Land  Near  Rockton,  Illinois, 
W88-01672  5B 

Transport  of  Contaminants  in  the  Subsurface: 

The  Role  of  Organic  and  Inorganic  Colloidal 

Particles. 

W88-01674  5B 

Field  Evaluation  of  a  Simple  Microcosm  Simu- 
lating the  Behavior  of  Volatile  Organic  Com- 
pounds in  Subsurface  Materials, 
W88-01687  5B 

Anthropogenic  Anoxification  ('Eutrophication') 

of  the  Water  Table  Region  of  a  Deep  Phreatic 

Aquifer, 

W88-01688  5B 

Approximate  Semianalytical  Solution  for  Tracer 
Injection  Tests  in  a  Confined  Aquifer  With  a 
Radially    Converging    Flow    Field    and    Finite 
Volume  of  Tracer  and  Chase  Fluid, 
W88-01692  5B 

Laboratory  Evidence  of  the  Scale  Effect  in  Dis- 
persion of  Solutes  in  Porous  Media, 
W88-01698  5B 

Agricultural  Chemicals  in  Ground  Water:  Sug- 
gestions   for    The    Environmental    Protection 
Agency  Strategy, 
W88-01714  5B 

Aspects  of  Phosphogypsum  Waste  Disposal, 
W88-01733  5E 

Persistence  of  Synthetic  Solvent  Contaminants 
in  a  Glacial  Outwash  Aquifer,  Washington  State, 
W88-01734  5B 

Regulation  of  Underground  Chemical  Storage 
Tanks  in  the  San  Francisco  Bay  Area, 
W88-01748  5B 

Method  and  Apparatus  for  Disposing  of  Drilling 
Muds  and  Wastes  Generated  During  Well  Drill- 
ing Operations  and  for  Plugging  and  Abandon- 
ing the  Well, 
W88-01777  5E 

From    Hoes    to    Herbicides:    Agriculture    and 

Groundwater  Quality, 

W88-01882  5B 

Critical  Chemical  Reaction  Rates  for  Multicom- 
ponent  Groundwater  Contamination  Models, 
W88-01918  5B 

Nitrogen  and  Water  Balance  Studies  in  Relation 
to  Farmyard  Manure  and  N-Fertilizer  Applica- 
tions to  Sri  Lankan  Luvisols, 
W88-02081  5B 

Groundwater  Impacts  from  Wastewater  Land 

Disposal  Systems  in  Wisconsin, 

W88-02152  5C 

Transport    of   Energy-Related    Organic    Com- 
pounds  and   Mixtures   in   Subsurface   Environ- 
ments, 
W88-02263  5B 

Subsurface    Flow    and    Transport    of   Organic 

Chemicals:  An  Assessment  of  Current  Modeling 

Capability  and   Priority   Directions  for  Future 

Research  (1987-1995), 

W88-02264  5B 


Proceedings,   Second   Investigators'   Meeting  -- 
Savannah  River  Exploratory  Deep  Probe. 
W88-02265  5B 

Effect  of  Ash  Disposal  Ponds  on  Groundwater 
Quality  at  a  Coal-fired  Power  Plant, 
W88-02340  5E 

GROUNDWATER  QUALITY 

Discussion  of  Groundwater  Monitoring, 
W88-01518  7A 

Land  Disposal  Effects  on  Groundwater, 
W88-01519  5C 

Influence  of  Mining  on  the  Groundwater  Miner- 
alization in  the  Upper  Silesian  Coal  Basin, 
W88-01588  4C 

Ground  Water  Quality  Protection, 

W88-01655  5G 

Anthropogenic  Anoxification  ('Eutrophication') 

of  the  Water  Table  Region  of  a  Deep  Phreatic 

Aquifer, 

W88-01688  5B 

Agricultural  Chemicals  in  Ground  Water:  Sug- 
gestions   for    The    Environmental    Protection 
Agency  Strategy, 
W88-01714  5B 

Water  and  the  Michigan  Economy:  Managing 

Water  Quality, 

W88-01758  5G 

Bacterial  Survey  of  Well  Water  -  Tehran,  Iran, 
W88-01880  7B 

Wastewater    Treatment  by    Spray    Irrigation, 

Quality  of  Effluent  and  Impacts  on  Soils  and 

Groundwater, 

W88-02153  5D 

Groundwater  Quality  Protection  Policies  for 
The  Rocky  Mountain  Region  and  the  Nation. 
W88-02269  5G 


Groundwater  Treatment  Technology, 
W88-02322 


5G 


GROUNDWATER  RECHARGE 

Assessing   Impact   of  Surface   Mining   on   Re- 
charge, 
W88-01573  4C 

GROUTING 

Cement    Grout    How    Behavior    in    Fractured 

Rock. 

W88-01603  8G 

GROWTH 

Effect  of  Oil  and  Dispersants  on  the  Growth  of 

Mussels, 

W88-02000  5C 

Culture  of  Endomyces  fibuliger  in  Mussel  Proc- 
essing Wastes  and  Precipitation  with  PEGs  of  its 
Extracellular  Amylolytic  System, 
W88-02060  5C 

Resistance  of  the  Caribou  Lichen  Cladina  stel- 
laris  (Opiz.)   Brodo  to  Growth   Reduction  by 
Simulated  Acidic  Rain, 
W88-02479  5C 

GULF  OF  ADEN 

Water  Exchange  Between  the  Red  Sea  and  Gulf 

of  Aden, 

W88-01629  2L 

GULF  OF  GUINEA 

About   Inter-Annual    Coastal   Upwelling   Vari- 
ations    off    NW-Africa     with     Reference     to 
Changes  of  'Southern  Oscillation', 
W88-01623  2L 


SU-31 


GULF  OF  GUINEA 


SUBJECT  INDEX 


Zooplankton  Populations  from  the  West  Coast 
of  Africa  (Sobre  las  Poblaciones  del  Zooplanc- 
ton  del  Atlantico  Africano), 
W88-01644  2L 

HABITAT  USE 

Habitat  Use  of  the  Central  Mudminnow  (Umbra 
limi)  and  Yellow  Perch  (Perca  flavescens)  in 
Umbra-Perca  Assemblages:  the  Roles  of  Compe- 
tition, Predation,  and  the  Abiotic  Environment, 
W88-02425  2H 

HALLOGENATED  ORGANIC  COMPOUNDS 

Emission   and   Immission   of  Organic   Halogen 

Compounds  in  the  Catchment  Area  of  the  River 

Ruhr  (Emission   und  Immission  von  AOX  im 

Ruhreinzugsgebiet), 

W88-01974  5B 

HALOCLINES 

Hydrography   and   the   Distribution   of  Phyto- 
plankton  in  Killary  Harbour:  A  Fjord  in  West- 
ern Ireland, 
W88-02374  2L 

HALOGENATED  ORGANIC  COMPOUNDS 

Headspace  Technique  to  Determine  the  Pres- 
ence of  Volatile  Halocarbons  in  Drinking  Water. 
The  Problematic  Arising  from  the  Preparation 
of  a  Blank  Sample  as  Well  as  the  Cleansing  of 
the  Sampling  Apparatuses  (Headspace-Technik 
zur  Bestimmung  von  fluchtingen  Chlorkohlen- 
wasserstoffen  in  Trinkwasser.  Problematik  der 
Erstellung  von  Nullwasser  sowie  Reinigung  der 
Probenahmegefasse), 
W88-01977  5A 

HAN  RIVER 

Some  Strategic  Principles  for  Long-Term  River 
Basin  Development  -  The  Case  of  Han  River, 
W88-02241  4A 

HARBORS 

Filling  in  of  Harbour  Basins  which  Contain  Con- 
taminated Silt, 
W88-01526  5C 

Mathematical  Modeling  of  Ship  Operations  in 
Relation  to  the  Design  of  Large  Harbours, 
W88-01547  8A 

Hydrography   and   the   Distribution   of  Phyto- 
plankton  in  Killary  Harbour:  A  Fjord  in  West- 
ern Ireland, 
W88-02374  2L 

HARDNESS 

Effects  of  Alkalinity  and  Hardness  on  Anaerobic 

Digestion  of  Landfill  Leachate, 

W88-02194  5D 

Importance  of  Whiting  as  a  Component  of  Raw 

Water  Turbidity, 

W88-02320  5F 

HAWKESBURY  RIVER 

Approach  to  Eutrophication  Problems  Close  to 
an  Expanding  Metropolis  in  Australia, 
W88-02243  5G 

HAZARDOUS  MATERIALS 

Seventh    Annual    Madison    Waste   Conference: 

Municipal  and  Industrial  Waste. 

W88-01725  5E 

Use  of  Multi-Level  Gas  Driven  Samplers  and 
Conventional  Monitoring  Wells  for  Evaluation 
of  Groundwater  Contamination  at  an   Uncon- 
trolled Hazardous  Waste  Site, 
W88-01726  5E 

Remedial    Action    Assessment    for    Hazardous 
Waste  Sites  via  Numerical  Simulation, 
W88-01735  5B 


Prevention    and    Containment    of   Hazardous/ 
Toxic  Materials  Spills  in  Department  of  Defense 
Storage  and  Handling  Areas, 
W88-01736  5E 

Soil-An  Uncertain  Medium  for  Waste  Disposal, 
W88-01746  5B 

Hazardous  Waste  Disposal  in  Crystalline  Rock, 
W88-01747  5E 

Regulation  of  Underground  Chemical  Storage 
Tanks  in  the  San  Francisco  Bay  Area, 
W88-01748  5B 

Avoiding  Failure  of  Leachate  Collection  Sys- 
tems at  Hazardous  Waste  Landfills, 
W88-01749  5E 

Diffusional    Transport    of    Hazardous    Waste 

Leachate  Across  Clay  Barriers, 

W88-01751  5B 


Storage  Pond, 
W88-01783 


5E 


Application  of  Enzyme  Assays  for  Toxicological 
Water  Testing  (Anwendung  enzymatischer  Ver- 
fahren  in  der  Wasser-Toxikologie), 
W88-01972  5A 

HAZARDOUS  WASTES 

Ultimate  Disposal  of  Hazardous  Sludge  via  So- 
lidification, 
W88-01516  5E 

Improved  Techniques  for  Removal  of  Sediments 
Contaminated  with  Hazardous  Materials, 
W88-01543  5G 

Industrial  Wastewater  Treatment  Technology, 
W88-01598  5D 

Approximate  Semianalytical  Solution  for  Tracer 
Injection  Tests  in  a  Confined  Aquifer  With  a 
Radially   Converging    Flow    Field    and    Finite 
Volume  of  Tracer  and  Chase  Fluid, 
W88-01692  5B 

Sodium  Borohydride  Reduces  Hazardous  Waste, 
W88-02180  5D 

Emergency  Stabilization  and  Cleanup  of  Dioxin 

Sites, 

W88-02190  5G 

Evaluation  of  Industrial  Process  Modifications 

to   Reduce   Hazardous   Wastes   in   the   Armed 

Services, 

W88-02191  5D 

Microbial  Degradation  of  Hazardous  Wastes  by 

Land  Treatment, 

W88-02193  5D 

Management  of  Hazardous  Waste:  Treatment/ 

Storage/Disposal  Facilities, 

W88-02325  5D 

HEALTH  EFFECTS 

Bayesian  Analysis  or  Scientific  Judgment  of  Un- 
certainties in  Estimating  Risk  Due  to  Rn-222  in 
U.S.  Public  Drinking  Water  Supplies, 
W88-O1810  5G 

HEAVY  METALS 

Heavy  Metal  Pollution  from  Mining  in  Green- 
land, 
W88-01562  5C 

Levels  and   Ages  of  Selenium  and   Metals  in 
Sedimentary  Cores  of  Ise  Bay  as  Determined  by 
210-Pb  Dating  Technique, 
W88-01719  5B 

Heavy  Metals  in  Drilling  Muds:  Sequential  Ex- 
tractability  and  Effect  of  a  Solidification  Proc- 
ess, 
W88-01739  5B 


Role  of  Fe(III)  in  Metal  Complex  Adsorption  by 

Hydrous  Solids, 

W88-01835  2K 

Economic    and    Environmental    Benefits    from 
Froth  Flotation  Recovery  of  Titanium,  Zirconi- 
um, Iron  and  Rare  Earth  Minerals  from  Oils  and 
Tailings, 
W88-01927  5D 

Temporal  Variation  of  Metals  in  the  Seagrass 
Posidonia  australis  and  Its  Potential  as  a  Sentinel 
Accumulator  Near  a  Lead  Smelter, 
W88-01997  5B 


Biological  Treatment  of  Mining  Effluents, 
W88-02010 


5D 


Adsorption  of  Copper,  Zinc  and  Lead  by  Bed 
Sediments  of  River  Ganges  in  India, 
W88-02021  5B 

Aeolian    Contributions    of    Trace    Metals    to 

Marine  Sediments  of  Kuwait, 

W88-02024  5B 

Vertebral  Deformities  and  Physiological  Effects 
in  Fourhorn  Sculpin  (Myoxocephalus  Quadri- 
cornis)  after  Long-Term  Exposure  to  a  Simulat- 
ed Heavy  Metal-Containing  Effluent, 
W88-02034  5C 

Adsorption  of  Heavy  Metals  with  Inert  Biologi- 
cal Sludges  at  Neutral  pH's, 
W88-02177  5D 

Studies  of  the  Uptake  of  Heavy  Metals  by  Acti- 
vated Sludge, 
W88-02182  5D 


Metals  Recovery  from  Waste  Acids, 
W88-02188 


5D 


Trace  Metal  Distribution  in  Drowned  Plants, 

Shasta  Reservoir,  California, 

W88-02333  5B 

Effect  of  Hydrological  Factors  on  Trace  Metal 
Contamination  in  the  River  Tawe,  South  Wales, 
W88-02334  5B 

Physiological  Effects  of  Metal  Toxicity  on  the 
Tropical    Freshwater    Shrimp    Macrobrachium 
carcinus  (Linneo,  1758), 
W88-02335  5C 

Electrothermal  Atomic-Absorption  Spectromet- 

ric  Analysis  of  Lake  Waters  for  Mn,  Fe,  Pb,  and 

Cd, 

W88-02359  5A 

Effect  of  Adsorption  on  Calibration  Graphs  Ob- 
tained for  Lead,  Cadmium  and  Copper  in  Natu- 
ral Water  Samples, 
W88-02399  5A 

Concentration  of  Trace  Metals  in  Precipitation, 
W88-02407  5A 

Interaction  of  Trace  Metals  Zn,  Cd,  and  Mn, 
with  Ca  Concretions  in  the  Gills  of  Freshwater 
Unionid  Mussels, 
W88-02424  5C 

Impact  of  a  Chlor-Alkali   Plant  on  Onondaga 

Lake  and  Adjoining  Systems, 

W88-02467  5C 

Removal  of  Metal  Ions  from  Aqueous  Solutions 
by  Penicillium  Biomass:  Kinetic  and  Uptake  Pa- 
rameters, 
W88-02472  5B 

In  Situ  Studies  and  Experiments  of  the  Ecotoxi- 
cology  of  Four  Metals  (Cd,  Pb,  Cu,  Zn)  on 
Algae  and  grazing  mollusks  (gastropoda) 
(Etudes  in  situ  Et  Experimentales  De  L'Ecotoxi- 
cologie  De  Quatre  Metaux  (Cd,  Pb,  Cu,  Zn) 


SU-32 


SUBJECT  INDEX 


HYDRAULIC  STRUCTURES 


Chez  Des  Algues  Et  Des  Mollusques  Gastero- 

podes  Brouteurs), 

W88-02476  5C 

Assessment  of  the  Interactions  of  Metals  and 
Nitrilotriacetic  Acid  in  Soil/Sludge  Mixtures, 
W88-02478  5E 

Sediment   Trace    Metal    Contamination    in    the 

Ivory  Coast,  West  Africa, 

W88-02487  5B 

HEDERA  HELIX  L. 

pH-Response  on  Leaves  and  Isolated  Cuticles  of 

Hedera  Helix  L.  After  Wetting  with  Artificial 

Rainwater, 

W88-01885  5C 

HERBICIDES 
Effect  of  Biphenyl  Ether  Herbicides  on  the  For- 
mation of  Mutagenic  Intermediates  from  Procar- 
cinogens  by  Rainbow  Trout, 
W88-01715  5C 

Short-term  Effects  of  Propanil  on  Oxygen  Pro- 
duction by  Plankton  Communities  from  Catfish 
Ponds, 
W88-01723  5C 

Herbicide  Levels  in  Rivers  Draining  Two  Prai- 
rie Agricultural  Watersheds  (1984), 
W88-01800  5B 

Identification      and      Determination  of      4- 

(Chloromethylsulfonyl)bromobenzene,  a  New 
Herbicide  Additive,  in  Lake  Waters, 

W88-01846  5A 

From    Hoes    to    Herbicides:    Agriculture    and 

Groundwater  Quality, 

W88-01882  5B 

Effects  of  2,4-D  Treatment  on  Natural  Benthic 
Macroinvertebrate    Communities    in    Replicate 
Artificial  Ponds, 
W88-02036  5C 

Pilot  Study  of  Small-Scale  Monitoring  Methods 
of  Herbicide  Residues  in  Soil  and  Water, 
W88-02358  5B 

HETEROTROPHIC  BACTERIA 

Evaluation  of  the  saturation  approach  to  meas- 
urement of  Vmax  for  Glucose  Mineralization  by 
Epilithic  Freshwater  Bacteria, 
W88-O1803  2H 

Aeration  and  Control  of  Slurry  Odours  by  He- 

terotrophs, 

W88-O2067  5D 

Acidophilic  Heterotrophic  Bacteria  Isolated 
from  Acidic  Mine  Drainage,  Sewage,  and  Soils, 
W88-02367  5B 

HIGHWAYS 

Recovery  of  Waste  Brines  for  Highway  Appli- 
cations, 
W88-02155  3C 

HILLSLOPES 

Subsurface  Water  Flow  Simulated  for  Hillslopes 
With  Spatially  Dependent  Soil  Hydraulic  Char- 
acteristics, 
W88-01685  2G 

HISTORIC  FLOODS 

Paleodischarge  of  the  Late  Pleistocene  Bonne- 
ville Flood,  Snake  River,  Idaho,  Computed  from 
New  Evidence, 
W88-O1808  2E 

HOGS 

Nitrogen  and  Aerobic  Treatment  of  Slurry, 
W88-O2068 


5D 


One  Solution  to  the  Problem  of  Handling  and 
Treating  Slurry  from  a  Pig  Fattening  House, 
W88-02070  5D 


Virological  Studies  on  an  Anaerobic  Digestion 

System  for  Liquid  Pig  Manure, 

W88-02076  5D 

HOHOKAM 

Studies  in  the  Hohokam  Community  of  Marana. 
W88-01661  6G 

HORIZONTAL  DISTRIBUTION 

Vertical,  Horizontal,  and  Diel   Distribution  of 

Invertebrate    Drift    in    the    Lower    Mississippi 

River, 

W88-02278  2H 

HORSESHOE  CRABS 

Effects  of  the  Pesticide  Diflubenzuron  on  Larval 
Horseshoe  Crabs,  Limulus  polyphemus, 
W88-01720  5C 

HOT  SPRINGS 

Relationship  of  Upper  Lethal  Temperatures  to 
Silicon  Content  in  Ecologically  Different  Hy- 
drobiont  Species  from  Continental  Waters, 
W88-01819  6G 

HOUSING 

Applying  Lessons  from  Housing  to  Meeting  the 

Challenge  of  Water  and  Sanitation  for  the  Urban 

Poor, 

W88-02062  5F 

HUANG  RIVER 

Upstream  -  Downstream  Interactions  as  Natural 
Constraints  to  Basin-Wide  Planning  for  China's 
River  Huang, 
W88-02240  4D 

HUMAN  DISEASES 

Influence  of  Stagnation  of  Water  Pathways  on 
Mosquito    Population    Density    in    Connection 
with  Malaria  Transmission  in  the  Solomon  Is- 
lands, 
W88-01712  6G 

Epidemiological  Survey  of  a  Major  Outbreak  of 

Nosocomial  Legionellosis, 

W88-01920  5C 

HUMIC  ACIDS 

Studies  of  Humic  and  Fulvic  Acid  Dynamics  in 
Coastal  Marine  Waters  of  South  Florida, 
W88-02056  2L 

HUMIC  MATTER 

Comparison  of  Solvent  Extractions  and  Resin 
Adsorption   for   Isolation   of  Mutagenic   Com- 
pounds from  Chlorinated  Drinking  Water  with 
High  Humus  Content, 
W88-01837  5A 

Removal    of    Taste-and    Odor-Causing    Com- 
pounds  by    Biofilms    Grown   on    Humic    Sub- 
stances, 
W88-01895  5F 

HUNGARY 

Rebuilding  of  Original  Water  Balance  in  Karstic 

Reservoirs, 

W88-01574  4B 

River  Basin  Development  Strategies  in  the  Tisza 

Valley, 

W88-02229  6B 

HYBRID  MODELING 

Hybrid     Modeling     to     Reduce     Maintenance 

Dredging, 

W88-01548  2J 

HYDANTOIN 

Biological  Nitrification  and  Hydantoin  Removal 

in  Coal  Gasification  Wastewater, 

W88-02137  5D 


HYDGROMETERS 

Calibration  of  an  Airborne  Lyman-Alpha  Hy- 
grometer  and    Measurement    of  Water   Vapor 
Flux  Using  a  Thermoelectric  Hygrometer, 
W88-02043  7B 

HYDRAULIC  CONDUCTIVITY 

Water  Uptake  by  Roots  in  Cracks  and  Water 

Movement  in  Clayey  Subsoil, 

W88-02330  21 

HYDRAULIC  DESIGN 

Design  and  Construction-Theodore  Ship  Chan- 
nel, 
W88-01524  8A 

Nonconvexity  of  the  Reservoir  Design  Problem, 
W88-01701  8  A 

HYDRAULIC  FLOW 

Turbulence  Intensity  in  Transition  Sections  of 

Pools  in  Trapezoidal  Canals, 

W88-01908  8B 

HYDRAULIC  GEOMETRY 

Development  of  a  Carrier-Biological  Three- 
Phase  Airlift  Reactor  with  Circulating  Eddy 
Layer  for  Industrial  Wastewater  Purification 
(Entwicklung  eines  Traegerbiologischen  Drei- 
phasen-Airlift-Reaktors  mit  Zirkulierender  Wir- 
belschicht  fuer  die  Reinigung  von  Industrieab- 
waessern), 
W88-02103  5D 

HYDRAULIC  LOADING 

Use  of  Soil  and  Climatic  Data  to  Predict  Hy- 
draulic Loading  Behaviour  of  Irish  Soils, 
W88-01922  2G 

HYDRAULIC  MINING 

Properties  of  Hydraulic  Stowing  Material  with 
Particular  Reference  to  Drainage  Requirements, 
W88-01579  3E 

HYDRAULIC  MODELS 

Hydraulic  Model  Study  of  Brantley  Dam  Spill- 
way, 
W88-01666  8B 

Model  of  a  High-Head  Bottom  Spillway  with 
Interaction  of  Concentric  Swirled  Flows, 
W88-01906  8B 

Scour   Protection   for   Locks   and   Dams   2-10, 

Upper  Mississippi  River, 

W88-02283  8A 

HYDRAULIC  PROFILES 

Coastal  and  Inlet  Processes  Numerical  Modeling 

System, 

W88-01546  8B 

Hydraulic  Model  Study  of  Brantley  Dam  Spill- 
way, 
W88-01666  8B 

Model  of  a  High-Head  Bottom  Spillway  with 
Interaction  of  Concentric  Swirled  Flows, 
W88-01906  8B 

HYDRAULIC  PROPERTIES 

Cement    Grout    Flow    Behavior    in    Fractured 

Rock. 

W88-01603  8G 


Stabilized  Aeration  on  Chutes, 
W88-01907 


8B 


Safe  Navigation  Speeds  and  Clearance  at  Lower 
Sill,  Temporary  Lock  52,  Ohio  River, 
W88-02281  8B 

HYDRAULIC  STRUCTURES 

Design  and  Construction-Theodore  Ship  Chan- 
nel, 
W88-01524  8A 


SU-33 


HYDRAULIC  STRUCTURES 


SUBJECT  INDEX 


Design  and  Management  of  Dredged  Material 
Containment  Areas  to  Improve  Hydraulic  Per- 
formance, 
W88-01602  5E 

Isabella  Dam  Spillway  Kern  River,  California: 

Hydraulic  Model  Investigation, 

W88-01613  8A 

In  Situ  Repair  of  Deteriorated  Concrete  in  Hy- 
draulic Structures:  Feasibility  Studies, 
W88-01656  8A 

Strength   Design   of  Reinforced-Concrete   Hy- 
draulic Structures.  Report  6:  Analytical  Study  of 
the   Ultimate   Behavior  of  Model   Reinforced- 
Concrete  Circular  Conduits, 
W88-01657  8F 


Impacts  Against  the  Wall  of  a  Scaled-Up  Fluid- 
ized  Bed, 

W88-02434  3A 


Hydraulic  Model  Study  of  Brantley  Dam  Spill- 
SB 


way, 
W88-01666 


Turbulence  Intensity  in  Transition  Sections  of 

Pools  in  Trapezoidal  Canals, 

W88-01908  8B 

Detection  of  Voids  Between  Steel  Linings  and 

Concrete, 

W88-01909  8A 

HYDRAULIC  TURBINES 

Loads  on  Hydraulic  and  Wind  Turbines  in  a 
Free  Flow  and  Their  Power  Characteristics, 
W88-01903  8C 

HYDRAULICS 

Evaluation  of  Alternative  Hydrograph  Methods 
for  Hydraulic  Design, 

W88-02355  1C 

HYDRAULICS  DESIGN 

Infiltration  Rates  for  Separate  Sewage  Collec- 
tion Systems, 
W88-01953  5D 

HYDROCARBONS 

Effects  of  Exposure  to  Petroleum  Hydrocarbons 
on  the  Gill  Functions  and  Ciliary  Activities  of  a 
Marine  Bivalve, 
W88-01804  5C 

Comparison  of  Stationary  HPLC-phases  for  the 
Separation  and  Determination  of  Polycyclic  Ar- 
omatic Hydrocarbons  (16  PAH's  off  NBS-stand- 
ard)  (Vergleich  Stationarer  HPLC-Phasen  fur 
die  Trennung  und  Bestimmung  polycyclischer 
aromatischer  Kohlenwasserstoffe  (16  PAH's  um- 
fassender  Standard  nach  NBS)), 
W88-01976  5A 

Preparation  of  Environmental  Samples  for  the 
Determination  of  Polycyclic  Aromatic  Hydro- 
carbons by  Thin-Layer  Chromatography, 
W88-01983  5A 

Isolation  and  Characterization  of  Acinetobacter 
Strains  Present  in  the  Liquid  Phase  of  an  Aero- 
bic Fixed  Bed  Digester,  while  Treating  a  Petro- 
chemical Effluent, 
W88-02087  5D 

HYDRODYNAMICS 

Safe  Navigation  Speeds  and  Clearance  at  Lower 
Sill,  Temporary  Lock  52,  Ohio  River, 
W88-02281  8B 

Reflection  of  a  Shallow-Water  Soliton.  Part  2. 

Numerical  Evaluation, 

W88-02327  8B 

Evaluation  of  Alternative  Hydrograph  Methods 

for  Hydraulic  Design, 

W88-02355  7C 

Enhancement    of    Riparian     Ecosystems    with 

Channel  Structures, 

W88-02385  4A 


HYDROELECTRIC  PLANTS 

Maximum  Depth  of  Reservoir  Drawdown, 
W88-01900 


8C 


HYDROELECTRIC  POWER 

Improvement  of  Hydropower  Release  Dissolved 

Oxygen  with  Turbine  Venting, 

W88-02280  5G 

HYDROGEN  ION  CONCENTRATION 

pH-Response  on  Leaves  and  Isolated  Cuticles  of 

Hedera  Helix  L.  After  Wetting  with  Artificial 

Rainwater, 

W88-01885  5C 

Adsorption  of  Heavy  Metals  with  Inert  Biologi- 
cal Sludges  at  Neutral  pH's, 
W88-02177  5D 

Biomass  and  Compositional  Changes  in  the  Peri- 
phytic  Community  of  an  Artificial   Stream  in 
Response  to  Lowered  pH, 
W88-02468  5C 

pH  Profiles  from  Diatom  Stratigraphies  in  Sedi- 
ment Cores  of  Selected  Lakes  of  New  Bruns- 
wick and  Nova  Scotia,  Canada, 
W88-02482  5C 

HYDROGEN  SULFIDE 

System  and  Method  for  Disposal  of  Nonconden- 
sable  Gases  from  Geothermal  Wells, 
W88-01780  5E 

Biogenic  Hydrogen  Sulfide  Emissions  From  Se- 
lected Florida  Wetlands, 
W88-02463  5B 

HYDROGRAPH  ANALYSIS 

Evaluation  of  Alternative  Hydrograph  Methods 
for  Hydraulic  Design, 

W88-02355  7C 

HYDROGRAPHS 

Evaluation  of  Alternative  Hydrograph  Methods 

for  Hydraulic  Design, 

W88-02355  7C 

Behavior  of  Hydrophobic,  Organic  Micropollu- 
tants  in  Different  Karst  Water  Systems:  I.  Trans- 
port of  Micropollutants  and  Contaminant  Bal- 
ances During  the  Melting  of  Snow, 
W88-02480  5B 

HYDROLOGIC  BUDGET 

Nitrogen  and  Water  Balance  Studies  in  Relation 
to  Farmyard  Manure  and  N-Fertilizer  Applica- 
tions to  Sri  Lankan  Luvisols, 
W88-02081  5B 

HYDROLOGIC  MODELING 

Modeling  Groundwater  Flow  by  Means  of  a 
Hybrid   Trajectory   Image,    Boundary   Integral 
Equation  Method, 
W88-01762  2F 

HYDROLOGIC  MODELS 

System  Modelling  of  the  Interaction  Between 
Surface  and  Ground  Waters  in  Problems  of  Hy- 
drology, 
W88-01962  2A 

HYDROLOGY 

Hydrologic  Simulation  of  the  Brandywine  Basin, 
W88-02380  2E 

Variations    in    the    87Sr/86Sr    Ratio    in    Lake 

Waters  from  Central  Sweden, 

W88-02439  2K 

Variations  of  87Sr/86Sr  in  Water  from  Streams 
Discharging  in  the  Bothnian  Bay,  Baltic  Sea, 
W88-02440  2K 


HYPEREUTROPHIC  LAKES 

Isolation  as  a  Restoration  Strategy  for  Nutrient 
Reduction  in  a  Small  Hypereutrophic  Lake, 
W88-02336  5G 

HYPOCHLORITE 

Effects  of  Several  Ions  on  Iron  Treatment  by 

Sodium  Silicate  and  Hypochlorite, 

W88-01897  5F 

HYRUM 

Influence  of  Photoreactivation  and  Water  Qual- 
ity  on    Ultraviolet    Disinfection   of  Secondary 
Municipal  Wastewater, 
W88-01827  5D 

IBERIAN  PENINSULA 

Increasing  Water  Supplies  in  the  Iberian  Penin- 
sula, 
W88-01892  6D 

ICE 

Methods  for  the  Study  of  Water  in  Ice  Phases, 
W88-01596  1A 


Method  of  Producing  Large  Bodies  of  Ice, 
W88-01781 


8F 


Investigation  of  Growth  Instabilities  of  the  Ice- 
Water  Interface  by  Light  Scattering  Spectrosco- 
py. 
W88-02275  2C 

ICE  COVER 

Use  of  Current  Meters  for  Continuous  Measure- 
ment of  Flows  in  Large  Rivers, 
W88-01914  2E 

ICE- WATER  INTERFACES 

Investigation  of  Growth  Instabilities  of  the  Ice- 
Water  Interface  by  Light  Scattering  Spectrosco- 
py. 
W88-02275  2C 

IDAHO 

Paleodischarge  of  the  Late  Pleistocene  Bonne- 
ville Flood,  Snake  River,  Idaho,  Computed  from 
New  Evidence, 
W88-01808  2E 

ILLINOIS 

Hydrogeologic  Evaluation  of  the  Effects  of  Sur- 
face Application  of  Sewage  Sludge  to  Agricul- 
tural Land  Near  Rockton,  Illinois, 
W88-01672  5B 

Hazardous  Waste  Disposal  in  Crystalline  Rock, 
W88-01747  5E 

Studies  of  the  Uptake  of  Heavy  Metals  by  Acti- 
vated Sludge, 
W88-02182  5D 


ILLINOIS  RIVER 

Changing  Illinois  River, 

W88-02244 


5C 


IMMISCIBILITY 

Modeling    the   Flow   of   Immiscible    Fluids   in 

Soils, 

W88-02360  2G 

IMPACT  VELOCITY 

Impacts  Against  the  Wall  of  a  Scaled-Up  Fluid- 
ized  Bed, 

W88-02434  3A 

IMPAIRED  WATER  USE 

Investigations  into  the  Feasibility  of  a  Duck- 
Fish-Vegetable  Integrated  Agriculture-Aquacul- 
ture   System   for   Developing    Areas   in   South 
Africa, 
W88-02093  81 

Effluent  Quality  Variations  in  Relation  to  Water 

Reuse  for  Irrigation, 

W88-02401  5E 


SU-34 


SUBJECT  INDEX 


INFORMATION  TRANSFER 


IMPERVIOUS  BOUNDARIES 

Method  of  In-Situ  Leaching  of  Ores, 
W88-01778  5G 

IN  SITU  REPAIR 

In  Situ  Repair  of  Deteriorated  Concrete  in  Hy- 
draulic Structures:  Feasibility  Studies, 
W88-01656  8  A 

INCINERATION 

Impact  of  Sludge  Incineration  on  the  Environ- 
ment, 
W88-01515  5C 

INCUBATION 

Laboratory   Methods  for  Estimating  Available 

Nitrogen  in  Manures  and  Sludges, 

W88-O2072  5E 

INDIA 

Hot  Water  Seepage  into  Shallow  Coal  Mines  of 
Manuguru  Coalbelt,  Godavari  Valley  Coalfield 
Andhra  Pradesh,  India, 
W88-01585  2F 

Treatment    of    Distillery    Wastewater    (Spent 

Wash)  -  Indian  Experience, 

W88-02138  5D 

Importance  of  Soil  Conservation  in  the  Context 

of  River  Basin  Realities, 

W88-02233  6A 

Control    and    Management   of  Land    Use   and 

Water   Resources   of  Bhavani  River   Basin   in 
Tamil  Nadu,  India, 

W88-02238  3F 

Making  and  the  Breaking  of  Agreement  on  the 

Ganges, 

W88-02252  6E 

Relevance  of  River  Basin  Approach  for  Coordi- 
nated Land  and  Water  Conservation  and  Man- 
agement, 
W88-02259  6E 

INDONESIA        - 

Seeking   a  New   Balance   in   the   Deteriorating 

Upper  Citarum  Basin, 

W88-02234  6F 


INDUSTRIAL  WASTES 

Industrial  Sludge  Disposal  in  Michigan, 
W88-01500 


5E 


Pretreatment  and  Land  Disposal  of  Industrial 

Waste, 

W88-01732  5E 

Prevention    and    Containment    of   Hazardous/ 
Toxic  Materials  Spills  in  Department  of  Defense 
Storage  and  Handling  Areas, 
W88-01736  5E 

Long-Term  Impacts  of  Industrial  Waste  Codis- 

posal  in  Landfill  Simulators, 

W88-01738  5E 

Liquid  Disposal,  Incorporated:  A  $2.2  Million 

Superfund  Immediate  Removal  Action, 

W8  8-0 1743  5E 

Nitrification  Enhancement  in  the  Powdered  Ac- 
tivated Carbon-Activated  Sludge  Process  for  the 
Treatment  of  Petroleum  Refinery  Wastewaters, 
W88-01853  5D 


Survival  of  Father  Rhine, 
W88-01891 


5B 


Irrigation  of  Primary  Treated  and  Anaerobically 
Treated  Meat-Processing  Wastes  onto  Pasture: 
Lysimeter  Trials, 
W88-02074  5E 

Anaerobic  Wastewater  Treatment  in  the  Food 
Processing  Industry:  Two  Case  Studies, 
W88-02113  5D 


Co-Disposal  of  Municipal  Refuse  and  Industrial 

Waste  Sludge  in  Landfills, 

W88-02121  5E 

Proceedings  of  the  40th  Industrial  Waste  Con- 
ference. 
W88-02132  5D 

Effective  Treatment  of  Wastewater  from  Ren- 
dering Plants, 
W88-0214O  5D 

Wastes  from  Processing  of  Phosphate  Industry, 
W88-02143  5D 

Process  and  Environmental  Considerations  In- 
volved in  the  Selection  of  Hydraulic  and  Lubri- 
cation Fluids  for  a  Modern  Hot  Strip  Mill, 
W88-02145  5D 

Analysis  and  Treatment  of  Reactive  Waste:  A 
Case  Study  in  the  Ductile  Iron  Foundry  Indus- 
try, 
W88-02146  5D 

Recovery  of  Waste  Brines  for  Highway  Appli- 
cations, 
W88-02155  3C 

Evaluation    of   Irrigation    Management    Proce- 
dures for  Geothermal  Effluent, 
W88-02268  3C 

Pretreatment  of  Industrial  Wastes  with  GAC  for 

Removal  of  Priority  Pollutants, 

W88-02292  5D 

INDUSTRIAL  WASTEWATER 

Industrial   Wastewater  Treatment  Technology, 
W88-01598  5D 

Application    of  Anaerobic    Fluidized    Bed    for 
Treatment  of  Highly  Polluted  Effluents  (Appli- 
cation de  Lit  Fluidise  Anaerobie  au  Traitement 
des  Effluents  a  Forte  Charge  Organique), 
W88-O20O9  5D 

Development  of  a  Carrier-Biological  Three- 
Phase  Airlift  Reactor  with  Circulating  Eddy 
Layer  for  Industrial  Wastewater  Purification 
(Entwicklung  eines  Traegerbiologischen  Drei- 
phasen-Airlift-Reaktors  mit  Zirkulierender  Wir- 
belschicht  fuer  die  Reinigung  von  Industrieab- 
waessern), 
W88-02103  5D 

Technical  Aspects  and  Cost  Estimations  for  An- 
aerobic Systems  Treating  Vinasse  and  Brewery/ 
Soft  Drink  Wastewaters, 
W88-02116  5D 

Utilization  of  Vinasse  Effluents  from  an  Anaero- 
bic Reactor, 
W88-02117  5D 

Illegal  Liquid  Industrial  Waste  Site  Clean-Up 

and  Restoration, 

W88-02197  5G 

Enhanced  COD  Removal  from  Pharmaceutical 
Wastewater  Using  Powdered  Activated  Carbon 
Addition  to  an  Activated  Sludge  System, 
W88-02204  5D 

Improved     Industrial     Wastewater    Treatment 
Through     Particle     Size     Management     Using 
Leachate  Treatment  as  a  Case  Study, 
W88-02218  5D 

Impact  of  Select  Industrial  Waste  Components 
on  Biological  Phosphorus  Removal, 
W88-02220  5D 

Environmental    Regulations    and    Technology, 
The  National  Pretreatment  Program. 
W88-02267  5D 

Application  of  GAC  to  Industrial  Wastewaters, 
W88-02290  5D 


Source  Treatment  of  Industrial  Wastewater  with 

Granular  Activated  Carbon, 

W88-02293  5D 

Methodology    of   Industrial    Wastewater    PAC 

Evaluations, 

W88-02300  5D 

Application      of      PACT(R)      to      Industrial 

Wastewaters, 

W88-02302  5D 

Application   of  Combined   Powdered   Carbon/ 
Activated  Sludge  Treatment  to  Lurgi  Process 
Coal  Gasification  Wastewaters, 
W88-02303  5D 

Nitrogen    and    Contaminant    Control    of   Coke 

Plant    Effluents    in    an    Upgraded    Biological 

System, 

W88-02307  5G 

Modifications  in  Phosphorus  Loading  to  Onon- 
daga Lake,  U.S.A.,  Associated  with  Alkali  Man- 
ufacturing, 
W88-02489  5B 

INDUSTRIAL  WATER 

Properties  of  Hydraulic  Stowing  Material  with 
Particular  Reference  to  Drainage  Requirements, 
W88-01579  3E 

Method  of  Producing  Ultrapure,  Pyrogen-Free 

Water, 

W88-01794  5F 

INFILTRATION 

Field   Facilities   for   Subsurface  Transport  Re- 
search, 
W88-01605  2F 

Macroscopic  and  Microscopic  Capillary  Length 
and  Time  scales  From  Field  Infiltration, 
W88-01684  2G 

Two-  and  Three-Dimensional  Steady  Quasi- 
Linear  Infiltration  From  Buried  and  Surface 
Cavities  Using  Boundary  Element  Techniques, 
W88-01695  2G 

Application  of  Infiltration  Equations  to  a  Catch- 
ment with  Large  Spatial  Variability  in  Infiltra- 
tion, 
W88-01969  2A 

INFILTRATION  RATE 

Macroscopic  and  Microscopic  Capillary  Length 
and  Time  scales  From  Field  Infiltration, 
W88-01684  2G 

Infiltration  Rates  for  Separate  Sewage  Collec- 
tion Systems, 
W88-01953  5D 

INFLOW 

Stochastic  Dynamic  Programming   Based   Ap- 
proach to  the  Operation  of  a  Multi-Reservoir 
System, 
W88-02376  2H 

INFORMATION  EXCHANGE 

Proceedings,   Second   Investigators'  Meeting  - 
Savannah  River  Exploratory  Deep  Probe. 
W88-02265  5B 

INFORMATION  TRANSFER 

Fiscal   Year    1986   Program   Report   (Michigan 

Institute  of  Water  Research). 

W88-01765  9D 

Fiscal   Year    1986  Program   Report   (Delaware 

Water  Resources  Center), 

W88-01766  9D 

Fiscal    Year    1986    Program    Report    (Missouri 

Water  Resources  Research  Center). 

W88-01768  9D 


•:■-;.• 


SU-35 


INFORMATION  TRANSFER 


SUBJECT  INDEX 


Fiscal    Year    1986    Program    Report   (Alabama 
Water  Resources  Research  Institute). 
W88-01770  9D 

Fiscal   Year    1986   Program   Report   (Maryland 

Water  Resources  Research  Center), 

W88-01772  9D 

Fiscal   Year   1985   Program   Report  (Louisiana 
Water  Resources  Research  Institute). 
W88-01773  9D 

Fiscal  Year  1986  Program  Report  (South  Caroli- 
na Water  Resources  Research  Institute). 
W88-01774  9D 

Fiscal    Year     1985    Program    Report    (South 

Dakota  Water  Resources  Institute). 

W88-01775  9D 

Fiscal  Year  1986  Program  Report  (Mississippi 
Water  Resources  Research  Institute). 
W88-01776  9D 

INFRARED  SPECTROSCOPY 

Specific   Analysis  of  Oil   Emulsions   in  Water 
(Differenzierte  Bestimmung  von  Oelemulsionen 
in  Wasser), 
W88-02082  5A 

INHIBITION 

Scale  Inhibitor  for  Reverse  Osmosis  Water  Puri- 
fication System, 
W88-01787  3A 

INLETS 

Coastal  and  Inlet  Processes  Numerical  Modeling 

System, 

W88-01546  8B 

INORGANIC  COMPOUNDS 

Transport  of  Contaminants  in  the  Subsurface: 

The  Role  of  Organic  and  Inorganic  Colloidal 

Particles. 

W88-01674  5B 

Sorption/Desorption     of     Various     Inorganic 

Agents  on  Oil  Shale, 

W88-02154  5E 

INSECT  BEHAVIOR 

Acid    Rain    Affects    Egg-Laying    Behavior    of 

Apple  Maggot  Flies, 

W88-01879  5C 

INSTRUMENT  VERIFICATION 

Field  Verification  of  On-Line  Instrumentation  at 
a  Municipal  Wastewater  Treatment  Plant, 
W88-01960  5D 

INTAKES 

Selective  Removal  of  Reef  Fish  Associated  with 
an  Offshore  Cooling-Water  Intake  Structure, 
W88-02364  5C 

INTERSTITIAL  WATER 

Influences  of  Tidal  Water  Position  and  Sedi- 
ments Physical  Properties  on  the  Meiofauna  of 
an  Atlantic  Mud-Flat  (Loire  Estuary,  France) 
(Influences  de  la  Position  Intertidale  et  des  Pro- 
prietes  Physiques  des  Sediments  sur  la  Meio- 
faune  d'une  Vasiere  Atlantique  (Estuaire  de  la 
Loire,  France)), 
W88-O210O  2L 

INTRACHANNEL  CLARIFIERS 

Low-Cost  Wastewater  Treatment  with  the  Use 

of    an     Intrachannel     Clarifier     in     Oxidation 

Ditches, 

W88-01956  5D 

INVERTEBRATES 

Vertical,   Horizontal,  and   Diel   Distribution  of 

Invertebrate    Drift    in    the    Lower    Mississippi 

River, 

W88-02278  2H 


ION  EXCHANGE 

Removal  of  Toxic  Elements  in  Mine  Effluents 

by  CCIX, 

W88-01560  5D 

Defluoridation  of  Black  Creek  Aquifer  Waters, 
W88-01769  5F 


Microbial  Growth  on  Ion  Exchangers, 

W88-01834 


5D 


Some    Experience    in    Softening    the    Oilfield 
Waters  by  Ion  Exchange  for  Steamflood  Oper- 
ation, 
W88-02156  5D 

IONS 

Chemical     Composition     of     Precipitation     at 

Marion  Island  (Sub-Antarctic), 

W88-02410  2K 

IRAN 

Bacterial  Survey  of  Well  Water  -  Tehran,  Iran, 
W88-01880  7B 

Nationalization    and    Efficient    Management   of 

Water  Resources  in  Iran, 

W88-02417  6E 

IRGASAN  DP  300 

Chemical  Changes  of  Organic  Compounds  in 
Chlorinated  Water:  XIII.  Gas  Chromatographic- 
Mass  Spectrometric  Studies  of  the  Reactions  of 
Irgasan  DP  300  (5-Chloro-2-(2,4-Dichloro- 
phenoxy)Phenol)  with  Chlorine  in  Dilute  Aque- 
ous Solution, 
W88-02361  5B 

IRON 

Study  of  Zinc  and  Copper  Removal  by  Iron 

(III)  and  (II)  Oxyhydroxides, 

W88-01559  5D 

Role  of  Fe(III)  in  Metal  Complex  Adsorption  by 

Hydrous  Solids, 

W88-01835  2K 

Effects  of  Several  Ions  on  Iron  Treatment  by 

Sodium  Silicate  and  Hypochlorite, 

W88-01897  5F 

Culture  of  Mullet  Species  in  Ponds  Receiving 
Iron  Crush  Effluents  at  El-Baharia  Oasis,  Egypt, 
W88-02041  81 

Analysis  and  Treatment  of  Reactive  Waste:  A 
Case  Study  in  the  Ductile  Iron  Foundry  Indus- 
try, 
W88-02146  5D 

Nickel       Removal       from       Nickel       Plating 
Wastewater  Using  Iron,  Carbonate,  and  Poly- 
mers for  Precipitation  and  Coprecipitation, 
W88-02174  5D 

IRON  BACTERIA 

Acidophilic  Heterotrophic  Bacteria  Isolated 
from  Acidic  Mine  Drainage,  Sewage,  and  Soils, 
W88-02367  5B 

IRON  FILINGS 

Evaluation  of  Vermiculite,  Iron  Filings,  Lime, 
Sulfide,  and  Lime  Sulfide  in  the  Treatment  of 
Plating  Rinsewaters, 
W88-02176  5D 

IRON  FOUNDRY  INDUSTRY 

Analysis  and  Treatment  of  Reactive  Waste:  A 
Case  Study  in  the  Ductile  Iron  Foundry  Indus- 
try, 
W88-02146  5D 

IRRIGATION 

Irrigation  of  Primary  Treated  and  Anaerobically 
Treated  Meat-Processing  Wastes  onto  Pasture: 
Lysimeter  Trials, 
W88-02074  5E 


Effluent  Quality  Variations  in  Relation  to  Water 

Reuse  for  Irrigation, 

W88-024O1  5E 

IRRIGATION  EFFECTS 

Regional    Economic   Growth    From    Irrigation 
Development:  Evidence  From  Northern  High- 
Plains  Ogallala  Groundwater  Resource, 
W88-01911  6D 

Physiological  Responses  of  Cotton  to  a  Single 
Waterlogging  at  High  and  Low  N-Levels, 
W88-01992  3F 

Effect  of  Trickle  Fertigation  with  Three  Forms 
of  Nitrogen  on  Soil  pH,  Levels  of  Extractable 
Nutrients  Below  the  Emitter  and  Plant  Growth, 
W88-01993  3F 

IRRIGATION  PRACTICES 

Physiological  Responses  of  Cotton  to  a  Single 
Waterlogging  at  High  and  Low  N-Levels, 
W88-01992  3F 

Managing  Rotational  Canal  Water  Supplies  on 

the  Farm, 

W88-02384  3F 

ISABELLA  DAM 

Isabella  Dam  Spillway  Kern  River,  California: 

Hydraulic  Model  Investigation, 

W88-01613  8A 

ISE  BAY 

Levels  and  Ages  of  Selenium  and  Metals  in 
Sedimentary  Cores  of  Ise  Bay  as  Determined  by 
210-Pb  Dating  Technique, 
W88-01719  5B 

ISOLATION 

Isolation  of  Fungi  From  Environmental  Sam- 
ples, 
W88-02019  5A 

Acidophilic  Heterotrophic  Bacteria  Isolated 
from  Acidic  Mine  Drainage,  Sewage,  and  Soils, 
W88-02367  5B 

ISOTOPE  STUDIES 

Effects  of  Feeding  and  Temperature  on  Uptake, 
Elimination  and  Metabolism  of  Benzo(a)pyrene 
in  the  Bluegill  Sunfish  (Lepomis  macrochirus), 
W88-02027  5C 

Biotransformation  of  Molinate  (Ordram)  in  the 

Striped  Bass  (Morone  Saxatilis), 

W88-02029  5B 

Interaction  of  Trace  Metals  Zn,  Cd,  and  Mn, 
with  Ca  Concretions  in  the  Gills  of  Freshwater 
Unionid  Mussels, 
W88-02424  5C 

Variations    in    the    87Sr/86Sr    Ratio    in    Lake 

Waters  from  Central  Sweden, 

W88-02439  2K 

Variations  of  87Sr/86Sr  in  Water  from  Streams 
Discharging  in  the  Bothnian  Bay,  Baltic  Sea, 
W88-02440  2K 

JACKSON 

Low-Rate  Cropland  Application:  A  Case  Histo- 
ry in  Jackson,  Michigan, 
W88-01511  5E 

JAMES  RIVER 

Uptake  of  Kepone  by  the  Estuarine  Bivalve 
Rangia  Cuneata,  During  the  Dredging  of  Con- 
taminated Sediments  in  the  James  River,  Virgin- 


W88-02339 


5B 


SU-36 


SUBJECT  INDEX 


LAKE  RESTORATION 


JAPAN 

Levels  and   Ages  of  Selenium   and   Metals   in 
Sedimentary  Cores  of  Ise  Bay  as  Determined  by 
210-Pb  Dating  Technique, 
W88-01719  5B 

Identification      and      Determination  of      4- 

(Chloromethylsulfonyl)bromobenzene,  a    New 
Herbicide  Additive,  in  Lake  Waters, 

W88-01846  5A 

JOINT-! 

Models  of  Coastal  Upwelling  Driven  by  JOINT- 

1  and  AUFTRIEB-77  Data, 

W88-01620  2L 

JORDAN 

Wastes  from  Processing  of  Phosphate  Industry, 
W88-02143  5D 

JUVENILE  GROWTH  STAGE 

Water  Re-use  System  for  Production  of  Fingerl- 

ing  Fishes  in  Brazil  with  Emphasis  on  South 

American  Catfishes  (Rhamdia  quelens  and  R. 

sapo), 

W88-02080  5F 

KANSAS 
Critical  Assessment  of  the  Influence  of  Manage- 
ment Practices  on  Water  Quality,  Water  Treat- 
ment, and  Sport  Fishing  in  Multipurpose  Reser- 
voirs in  Kansas, 
W88-01764  6G 

KARST  HYDROLOGY 
Rebuilding  of  Original  Water  Balance  in  Karstic 
Reservoirs, 
W88-01574  4B 

Study  of  Formation  of  Fissure-Karst  Water  In- 
flows into  Mine  Workings, 
W88-01590  2F 

Behavior  of  Hydrophobic,  Organic  Micropollu- 
tants  in  Different  Karst  Water  Systems:  I.  Trans- 
port of  Micropollutants  and  Contaminant  Bal- 
ances During  the  Melting  of  Snow, 
W88-02480  5B 

Behavior  of  Hydrophobic,  Organic  Micropollu- 
tants in  Different  Karst  Water  Systems:  II.  Fil- 
tration Capacity  of  Karst  Systems  and  Pollutant 
Sinks, 
W88-02481  5B 

KAVLINGE  RIVER 

Water  Resources  Conflicts  in  Integrated  River 

Basin    Development:    The    Case    of   Kavlinge 

River, 

W88-02251  6D 

KENTUCKY 

Colorectal  Cancer  Mortality  and  Incidence  in 

Campbell  County,  Kentucky, 

W88-01999  5C 

KENYA 

Problems  of  Land  Use  and  Water  Resources 

Management  in  the  Upper  Tana  Catchment  in 

Kenya, 

W88-02239  4D 

KEPONE 

Uptake   of  Kepone   by   the   Estuarine   Bivalve 
Rangia  Cuneata,  During  the  Dredging  of  Con- 
taminated Sediments  in  the  James  River,  Virgin- 
ia, 
W88-02339  5B 

KERN  RIVER 

Isabella  Dam  Spillway  Kern  River,  California: 

Hydraulic  Model  Investigation, 

W88-01613  8A 

KINEMATIC  WAVE  THEORY 

Generalized  Kinematic  Catchment  Model, 
W88-O1702  2E 


KINEMATIC  WAVES 

Dimensionless  Solution  of  Lag  Time  for  Diverg- 
ing Surface, 
W88-02442  2A 

KINETICS 

Persistence  of  Synthetic  Solvent  Contaminants 
in  a  Glacial  Outwash  Aquifer,  Washington  State, 
W88-01734  5B 

Structure  and  Function  of  Detritus  in  Aquatic 

Ecological  Systems, 

W88-01817  2H 

Kinetics    of    Downflow    Anaerobic    Attached 

Growth  Reactors, 

W88-01854  5D 

Application  of  Batch  Kinetic  Data  to  the  Sizing 
of  Continuous-Flow  Activated  Sludge  Reactors, 
W88-01944  5D 

Critical  Evaluation  of  Microbial  Product  For- 
mation in  Biological  Processes, 
W88-01945  5D 

Evaluation  of  Biodegradation  Kinetics  for  Prior- 
ity Pollutants, 
W88-02210  5D 

Kinetics  of  Water  Vapor  Adsorption  on  Soils, 
W88-02329  2G 

Dimensionless  Solution  of  Lag  Time  for  Diverg- 
ing Surface, 
W88-02442  2A 

Precipitation   Equilibrium   During  Evaporation 
of  Water  Containing  High  Dissolved  Salts, 
W88-02443  3A 

KLEBSIELLA  PNEUMONIAE 

Distribution  and  In  situ  Survival  and  Activity  of 
Klebsiella  pneumoniae  and  Escherichia  coli  in  a 
Tropical  Rain  Forest  Watershed, 
W88-01986  5A 

KOPPERS-TOTZEK  PROCESS 

Treatability   Studies   for   Koppers-Totzek   Coal 

Gasification  Wastewater, 

W88-02135  5D 

KRAFT  MILLS 

Benthal  Interactions  in  a  Kraft  Mill  Wastewater 

Lagoon, 

W88-02165  5D 

KUWAIT 

Aeolian    Contributions    of    Trace    Metals    to 

Marine  Sediments  of  Kuwait, 

W88-02024  5B 

LABORATORY  ANALYSIS 

Laboratory  Methods  for  Estimating  Available 

Nitrogen  in  Manures  and  Sludges, 

W88-02072  5E 

LAG  TIME 

Dimensionless  Solution  of  Lag  Time  for  Diverg- 
ing Surface, 
W88-02442  2A 

LAGOON 

Steady-State   Achievement  by  Introduction  of 
True  Tidal  Velocities  in  a  Pollution  Model  of 
the  Venice  Lagoon, 
W88-01876  5B 

LAGOONS 

Development  of  a  Mathematical  Eutrophication 

Model  of  the  Lagoon  of  Venice, 

W88-01873  5B 

Two-Dimensional     Diffusion  Model     of    the 

Venice  Lagoon  and   Relative  Open  Boundary 

Conditions, 

W88-01874  5B 


Advection-Diffusion    Pollution    Model    of   the 

Lagoon  of  Venice, 

W88-01875  5B 

Tidal  Three-Dimensional  Diffusion  in  a  Model 
of  the  Lagoon  of  Venice  and  Reliability  Condi- 
tions for  Its  Numerical  Integration, 
W88-01877  5B 

Eutrophication  Model  of  the  Venice  Lagoon: 
Statistical  Treatment  of  'In  Situ'  Measurements 
of  Phytoplankton  Growth  Parameters, 
W88-01878  5C 

LAKE  ACIDIFICATION 

Estimates  of  Acidification  of  Lakes  in  the  Mt. 

Zirkel  Wilderness  Area,  Colorado, 

W88-01915  5A 

LAKE  BIWA 

Identification      and      Determination      of      4- 
(Chloromethylsulfonyl)bromobenzene,    a    New 
Herbicide  Additive,  in  Lake  Waters, 
W88-01846  5  A 


Entropy  Balance  in  Lake  Biwa, 
W88-01979 


2H 


LAKE  BONNEVILLE 

Paleodischarge  of  the  Late  Pleistocene  Bonne- 
ville Flood,  Snake  River,  Idaho,  Computed  from 
New  Evidence, 
W88-01808  2E 

LAKE  CREEK  RESERVOIR 

Buried   in   the   Bottoms:   The   Archaeology   of 

Lake   Creek   Reservoir,    Montgomery   County, 

Texas, 

W88-01663  6G 

LAKE  ERIE 

Ecology  of  the  Coastal   Marshes  of  Western 

Lake  Erie:  A  Community  Profile, 

W88-01610  2H 

LAKE  ERIE  WORKS 

Process  and  Environmental  Considerations  In- 
volved in  the  Selection  of  Hydraulic  and  Lubri- 
cation Fluids  for  a  Modern  Hot  Strip  Mill, 
W88-02145  5D 

LAKE  EVAPORATION 

Alpha,    Beta,    Gamma    of   Evaporation    From 

Saline  Water  Bodies, 

W88-01917  2D 


Entropy  Balance  in  Lake  Biwa, 
W88-01979 


2H 


LAKE  ICE 

Relationship  Between  Winter  Lake  Cover,  Radi- 
ation Receipts  and  the  Oxygen  Deficit  in  Tem- 
perate Lakes, 
W88-O20O5  2H 

LAKE  KASUMIGAURA 

Identification      and      Determination      of      4- 
(Chloromethylsulfonyl)bromobenzene,    a    New 
Herbicide  Additive,  in  Lake  Waters, 
W88-01846  5A 

Effect  of  Carbohydrate  in  the  Sediment  on  the 
Musty  Odor  Production  by  Actinomycetes, 
W88-O2013  2H 

LAKE  ONONDAGA 

Impact  of  a  Chlor-Alkali   Plant  on  Onondaga 

Lake  and  Adjoining  Systems, 

W88-02467  5C 

LAKE  RESTORATION 

Isolation  as  a  Restoration  Strategy  for  Nutrient 
Reduction  in  a  Small  Hypereutrophic  Lake, 
W88-02336  5G 

Addition  of  NaOH,  Limestone  Slurry  and  Fine- 
grained Limestone  to  Acidified  Lake  Water  and 


SU-37 


LAKE  RESTORATION 


SUBJECT  INDEX 


,i* 


the  Effects  on  Smolts  of  Atlantic  Salmon  (Salmo 

Salar  L), 

W88-02342  5G 

Chemical  Effects  of  Spring  and  Summer  Alum 

Additions   to   a    Small,    Northwestern    Ontario 

Lake, 

W88-02462  5G 

LAKE  SEDIMENTS 

Measurement  of  Cadmium  Adsorption  on  Sedi- 
ments of  Lake  Comabbio  -  North  Italy  (Mesures 
D' Adsorption  du  Cadmium  sur  les  Sediments  du 
lac  de  Comabbio  -  Italie  du  Nord), 
W88-02016  5B 

LAKE  VICTORIA 

Lake  Perched  on  Piscine  Peril, 

W88-01989  2G 

LAKES 

Presence    of    Erwinia    carotovora    in    Surface 

Water  in  North  America, 

W88-01711  2H 

Relations  Between  Aquatic  Plant  Communities 
and  Lake  Characteristics  on  Macquarie  Island, 
W88-01805  2H 

Inferences  from  Spatial  and  Temporal  Variabili- 
ty   in    Ecosystems:    Long-Term    Zooplankton 
Data  from  Lakes, 
W88-01816  2H 

Control  of  Eutrophication  of  Lakes  and  Reser- 
voirs by  Means  of  Pre-Dams.  I.  Mode  of  Oper- 
ation and  Calculation  of  the  Nutrient  Elimina- 
tion Capacity, 
W88-01844  5G 

Control  of  Eutrophication  of  Lakes  and  Reser- 
voirs by  Means  of  Pre-Dams.  II.  Validation  of 
the  Phosphate  Removal  Model  and  Size  Optimi- 
zation, 
W88-01845  5G 

Identification      and      Determination  of      4- 

(Chloromethylsulfonyl)bromobenzene,  a  New 
Herbicide  Additive,  in  Lake  Waters, 

W88-01846  5  A 

Estimates  of  Acidification  of  Lakes  in  the  Mt. 

Zirkel  Wilderness  Area,  Colorado, 

W88-01915  5A 

Ecosystem  Model  of  Phosphorus  Cycling  in  a 
Warm     Monomictic,     Hypertrophic     Impound- 
ment, 
W88-01978  2H 

Light  and  Nutrients  in  the  Control  of  Aquatic 
Plant  Community  Structure.  I.  In  Situ  Experi- 
ments, 
W88-01980  2H 

Light  and  Nutrients  in  the  Control  of  Aquatic 
Plant  Community  Structure.  II.  In  situ  Observa- 
tions, 
W88-01981  21 

Epizooic  Ciliates  (Vorticella  sp.)  Compete  for 
Food  with  their  Host  Daphnia  longispina  in  a 
Small  Polyhumic  Lake, 
W88-01987  2H 

Photosynthetic  Kinetics  Determine  the  Outcome 
of  Competition  for  Dissolved  Inorganic  Carbon 
by    Freshwater    Microalgae:    Implications    for 
Acidified  Lakes, 
W88-01988  2H 

Effect  of  Carbohydrate  in  the  Sediment  on  the 
Musty  Odor  Production  by  Actinomycetes, 
W88-O2013  2H 

Variation  in  Apparent  Trace  Metal  Complexing 
Capacity  of  Natural  Waters  with  Plating  Poten- 
tial Using  Anodic  Stripping  Voltammetry, 
W88-O2015  2H 


Measurement  of  Cadmium  Adsorption  on  Sedi- 
ments of  Lake  Comabbio  -  North  Italy  (Mesures 
D'Adsorption  du  Cadmium  sur  les  Sediments  du 
lac  de  Comabbio  -  Italie  du  Nord), 
W88-02016  5B 

Tracing  of  Xenobiotic  Contamination  in  Water 

with  the  Aid  of  Fish  Bile  Metabolites:  A  Field 

Study  with  Caged  Rainbow  Trout  (Salmo  gaird- 

neri), 

W88-02031  5A 

German  Technical  Standard  for  the  Assessment 
of  Lake  Water  Quality  and  its  Application  to 
Hartbeespoort  Dam  (South  Africa), 
W88-02091  2H 

Importance  of  Whiting  as  a  Component  of  Raw 

Water  Turbidity, 

W88-02320  5F 

Electrothermal  Atomic-Absorption  Spectromet- 

ric  Analysis  of  Lake  Waters  for  Mn,  Fe,  Pb,  and 

Cd, 

W88-02359  5A 

Predicting  the  Summer  Peak  Biomass  of  Four 
Species    of    Blue-Green    Algae    (Cyanophyta/ 
Cyanobacteria)  in  Swedish  Lakes, 
W88-02379  2H 

Relationship  Between  Summer-Season  Rainfall 
Events  and  Lake-Surface  Area, 

W88-02389  2A 

Habitat  Use  of  the  Central  Mudminnow  (Umbra 
limi)  and  Yellow  Perch  (Perca  flavescens)  in 
Umbra-Perca  Assemblages:  the  Roles  of  Compe- 
tition, Predation,  and  the  Abiotic  Environment, 
W88-02425  2H 

Variations    in    the    87Sr/86Sr    Ratio    in    Lake 

Waters  from  Central  Sweden, 

W88-02439  2K 

Chemical  Effects  of  Spring  and  Summer  Alum 

Additions   to   a   Small,    Northwestern   Ontario 

Lake, 

W88-02462  5G 

Impact  of  a  Chlor-Alkali  Plant  on  Onondaga 

Lake  and  Adjoining  Systems, 

W88-02467  5C 

Role  of  Aluminium  Contamination  in  Determin- 
ing Phytoplankton  and  Zooplankton  Responses 
to  Acidification, 
W88-02471  5C 

Profundal  Macrobenthos  Structure  as  a  Measure 
of  Long-Term  Environmental  Stress  in  a  Pollut- 
ed Lake, 
W88-02474  5C 

pH  Profiles  from  Diatom  Stratigraphies  in  Sedi- 
ment Cores  of  Selected  Lakes  of  New  Bruns- 
wick and  Nova  Scotia,  Canada, 
W88-02482  5C 

Acidification  of  Nova  Scotia  Lakes:  III  Atmos- 
pheric Deposition  of  S04  and  N03  and  Effects 
on  Urban  and  Rural  Lakes, 
W88-02484  5B 

History  of  Airborne  Polycyclic  Aromatic  Hy- 
drocarbons (PAH)  and  Perylene  as  Recorded  in 
Dated  Lake  Sediments, 
W88-02488  5B 

Modifications  in  Phosphorus  Loading  to  Onon- 
daga Lake,  U.S.A.,  Associated  with  Alkali  Man- 
ufacturing, 
W88-02489  5B 

LAMINAR  FLOW 

Analysis  of  Laminar  Flow  Precipitation  Fouling 

on  Reverse  Osmosis  Membranes, 

W88-02444  3A 


LAND  DEVELOPMENT 

Land  Application  of  Sludge  in  San  Diego, 
W88-01826  5E 

Methodology  for  Monitoring  and  Evaluation  of 
Integrated  Land  and  Water  Development, 
W88-02232  6B 

Importance  of  Soil  Conservation  in  the  Context 

of  River  Basin  Realities, 

W88-02233  6A 

LAND  DISPOSAL 

Agricultural  Application  of  Sewage  Sludge, 
W88-01508  5E 


Aesthetic  Renovation, 
W88-01510 


5E 


Land  Disposal  Effects  on  Groundwater, 
W88-01519  5C 

Hydrogeologic  Evaluation  of  the  Effects  of  Sur- 
face Application  of  Sewage  Sludge  to  Agricul- 
tural Land  Near  Rockton,  Illinois, 
W88-01672  5B 

Preference  of  the  Green  Peach  Aphid,  Myzus 
persicae,  for  Plants  Grown  in  Sewage  Sludges, 
W88-01724  3C 

Seventh   Annual    Madison   Waste   Conference: 

Municipal  and  Industrial  Waste. 

W88-01725  5E 

Land  Treatment  Example  of  an  Integrated  Man- 
agement System, 
W88-01729  5E 

Design  of  Land  Application  Programs  for  Large 
Municipal  Systems  via  Contractual  Services:  A 
Case  Study  -  Washington,  D.C., 
W88-01730  5E 

Implementing   Ontario's   Guidelines   for   Using 
Municipal  Sewage  Sludge  in  Agriculture, 
W88-01731  5E 

Pretreatment  and  Land  Disposal  of  Industrial 

Waste, 

W88-01732  5E 

Heavy  Metals  in  Drilling  Muds:  Sequential  Ex- 
tractability  and  Effect  of  a  Solidification  Proc- 
ess, 
W88-01739  5B 

Fly  Ash  Disposal  in  a  Limestone  Quarry:  Hy- 

drogeochemical  Considerations, 

W88-0174O  5E 

Soil-An  Uncertain  Medium  for  Waste  Disposal, 
W88-01746  5B 

Avoiding  Failure  of  Leachate  Collection  Sys- 
tems at  Hazardous  Waste  Landfills, 
W88-01749  5E 


Land  Application  of  Sludge  in  San  Diego, 
W88-01826 


5E 


One  Solution  to  the  Problem  of  Handling  and 
Treating  Slurry  from  a  Pig  Fattening  House, 
W88-02070  5D 

Irrigation  of  Primary  Treated  and  Anaerobically 
Treated  Meat-Processing  Wastes  onto  Pasture: 
Lysimeter  Trials, 
W88-02074  5E 

Effect  of  COD  Loading  as  Glucose  on  Critical 
Design  Parameters  in  Land  Treatment  Systems, 
W88-02151  5D 

Groundwater  Impacts  from  Wastewater  Land 

Disposal  Systems  in  Wisconsin, 

W88-02152  5C 


SU-38 


SUBJECT  INDEX 


LEAST  SQUARES  METHOD 


Sorption/Desorption 
Agents  on  Oil  Shale, 
W88-02154 


of     Various     Inorganic 


5E 


LANDFILLS 

Landfilling  and  Renovation  with  Sludges, 
W88-01509 


5E 


Nitrogen    Transformations    and    Reduction    by 

Ridge  and  Furrow  Land  Treatment  of  Dairy 

Waste, 

W88-02173  5D 

Process  Considerations  in  Land  Treatment  of 

Refinery  Sludges, 

W88-02185  5D 

Institutional    Barriers    to    Land    Treatment    of 

Metal  Finishing  Wastewaters, 

W88-02187  5D 

Microbial  Degradation  of  Hazardous  Wastes  by 

Land  Treatment, 

W88-02193  5D 

Land  Application  of  Municipal  Wastewater:  Im- 
pacts of  Water  Rights  and  Land-Use  Controls, 
W88-02276  5E 

Prediction   of   Surface    Runoff  Water   Quality 
from    Black    Rock    Harbor    Dredged    Material 
Placed  in  an  Upland  Disposal  Site, 
W88-02279  5E 

LAND  MANAGEMENT 

Catchment  Ecosystems  and  Village  Tank  Cas- 
cades in  the  Dry  Zone  of  Sri  Lanka:  A  Time- 
Tested   System  of  Land  and  Water  Resource 
Management, 
W88-02237  3F 

LAND  RECLAMATION 

Landfilling  and  Renovation  with  Sludges, 
W88-01509  5E 

Reclamation  and  Redevelopment  of  Contaminat- 
ed Land:  Volume  I,  U.S.  Case  Studies, 
W88-01606  5E 

Mercury  in  Soils",  Sediments,  and  Clams  from  a 

North  Carolina  Peatland, 

W88-O2470  5B 

LAND  RESOURCES 

Coordinated  Management  of  Land  and  Water 
Resources;  Regionalization  and  Institutions, 
W88-02254  6A 

Relevance  of  River  Basin  Approach  for  Coordi- 
nated Land  and  Water  Conservation  and  Man- 
agement, 
W88-02259  6E 

LAND  SUBSD3ENCE 

Land   Subsidence   Effected   by   Dewatering   of 

Open-Pits, 

W88-01577  4C 

LAND  USE 

Capability  Mapping  for  Sanitary  Landfill  Using 

Computer  Graphics, 

W88-01754  5E 

River  Basin  Strategy  for  Coordinated  Land  and 
Water  Conservation:  Synthesis  and  Conclusions, 
W88-02228  6A 

Control    and    Management    of  Land    Use   and 

Water  Resources  of  Bhavani  River  Basin  in 
Tamil  Nadu,  India, 

W88-02238  3F 

Problems  of  Land  Use  and  Water  Resources 

Management  in  the  Upper  Tana  Catchment  in 

Kenya, 

W88-02239  4D 

Land  Application  of  Municipal  Wastewater:  Im- 
pacts of  Water  Rights  and  Land-Use  Controls, 
W88-02276  5E 


Seventh    Annual    Madison    Waste    Conference: 

Municipal  and  Industrial  Waste. 

W88-01725  5E 

Migration  and  Degradation  Patterns  of  Volatile 

Organic  Compounds, 

W88-01727  5B 

Long-Term  Impacts  of  Industrial  Waste  Codis- 

posal  in  Landfill  Simulators, 

W88-01738  5E 

Site  Safety  at  the  Middletown  Road  Removal, 
W88-01744  5E 

Soil- An  Uncertain  Medium  for  Waste  Disposal, 
W88-01746  5B 

Avoiding  Failure  of  Leachate  Collection  Sys- 
tems at  Hazardous  Waste  Landfills, 
W88-01749  5E 

Evaluation  of  the  Performance  of  Four  Clay- 
Lined  Landfills  in  Wisconsin, 
W88-01753  5E 

Recent    Developments    in    Methane    Recovery 

from  Municipal  Landfills, 

W88-01756  5E 


Baling:  A  Case  Study, 
W88-01757 


5E 


Co-Disposal  of  Municipal  Refuse  and  Industrial 

Waste  Sludge  in  Landfills, 

W88-02121  5E 

Effects  of  Alkalinity  and  Hardness  on  Anaerobic 

Digestion  of  Landfill  Leachate, 

W88-02194  5D 

LANDSCAPING 

Water  Conserving  Landscapes  Show  Impressive 

Savings, 

W88-02313  3D 

LANTERNFISH 

Zoogeography  of  the  Lanternfishes  (Osteichth- 
yes,  Myctophidae)  of  Southwest  Africa, 
W88-01652  2L 

LARVAE 

Horizontal  and  Vertical  Distribution  Patterns  of 

Fish  Larvae  off  NW  Africa  in  Relation  to  the 

Environment, 

W88-01647  2L 

LARVAL  GROWTH  STAGE 

Effects  of  the  Pesticide  Diflubenzuron  on  Larval 
Horseshoe  Crabs,  Limulus  polyphemus, 
W88-01720  5C 

Trophic    Relations    between    Two    Agents    of 
Sewage  Purification  Systems:  Algae  and  Mos- 
quito Larvae, 
W88-02065  5D 

LASERS 

Three-Compartment  Photoreactor  for  Laser  Iso- 
tope Separation  of  Tritium, 
W88-02128  5D 

LEACHATES 

Hydrogeological  Conditions  for  Leachate  Pro- 
duction Control  in  a  Sulfide  Mine  Tailing, 
W88-01556  5G 

Long-Term  Impacts  of  Industrial  Waste  Codis- 

posal  in  Landfill  Simulators, 

W88-01738  5E 

Avoiding  Failure  of  Leachate  Collection  Sys- 
tems at  Hazardous  Waste  Landfills, 
W88-01749  5E 


Sanitary  Landfill  Liners  -  An  Overview  of  Reg- 
ulatory   Requirements    and    Engineering    Prac- 
tices, 
W88-01750  5E 

Diffusional     Transport     of    Hazardous     Waste 

Leachate  Across  Clay  Barriers, 

W88-01751  5B 

Evaluation  of  the  Performance  of  Four  Clay- 
Lined  Landfills  in  Wisconsin, 
W88-01753  5E 

Demonstration   of  Landfill    Gas   Enhancement 

Techniques  in  Landfill  Simulators, 

W88-01755  5E 

Effects  of  Alkalinity  and  Hardness  on  Anaerobic 

Digestion  of  Landfill  Leachate, 

W88-02194  5D 

Improved     Industrial     Wastewater     Treatment 
Through     Particle     Size     Management     Using 
Leachate  Treatment  as  a  Case  Study, 
W88-02218  5D 

LEACHING 

Seventh    Annual    Madison   Waste   Conference: 

Municipal  and  Industrial  Waste. 

W88-01725  5E 

Use  of  Multi-Level  Gas  Driven  Samplers  and 
Conventional  Monitoring  Wells  for  Evaluation 
of  Groundwater  Contamination  at  an  Uncon- 
trolled Hazardous  Waste  Site, 
W88-01726  5E 

Migration  and  Degradation  Patterns  of  Volatile 

Organic  Compounds, 

W88-01727  5B 

Fly  Ash  Disposal  in  a  Limestone  Quarry:  Hy- 

drogeochemical  Considerations, 

W88-01740  5E 

Soil~An  Uncertain  Medium  for  Waste  Disposal, 
W88-01746  5B 

Regulation  of  Underground  Chemical  Storage 
Tanks  in  the  San  Francisco  Bay  Area, 
W88-01748  5B 


Method  of  In-Situ  Leaching  of  Ores, 
W88-01778 


5G 


Use  of  a  Vacuum  Filtration  Technique  to  Study 
Leaching    of    Indigenous    Viruses    from    Raw 
Wastewater  Sludge, 
W88-01841  5B 

Soil  Nutrient  Leaching  in  Response  to  Simulated 

Acid  Rain  Treatment, 

W88-02458  5C 

LEAD 

Hydrogeologic  Aspects  of  the  Abandonment  of 

an  Underground  Lead-Zinc  Mine, 

W88-01570  4B 

Case  Study:  Hydrogeochemical  Prospection  in  a 

Lead-Zinc  Mine  (Vedrin,  Belgium), 

W88-01591  2F 

Effects  of  Supplements  on  the  Bioaccumulation 

of  Lead  in  Anabaena  Spp., 

W88-01718  5C 

Relationship   Between  Lead  Concentrations  in 
Seawater  and  in  the  Mussel  Mytilus  edulis:  A 
Water-Quality  Criterion, 
W88-02370  5B 

LEAST  SQUARES  METHOD 

Application  of  Partial  Least-Squares  Modelling 

in  the  Optimization  of  a  Waste-Water  Treatment 

Plant, 

W88-01869  5D 


m 


SU-39 


LEAVES 


SUBJECT  INDEX 


LEAVES 

pH-Response  on  Leaves  and  Isolated  Cuticles  of 

Hedera  Helix  L.  After  Wetting  with  Artificial 

Rainwater, 

W88-01885  5C 

Diurnal   and   Seasonal   Variation  in  the   Water 
Relations  of  Some  Deciduous  and   Evergreen 
Trees  of  a  Deciduous  Dry  Forest  of  the  Western 
Coast  of  Mexico, 
W88-02366  21 

LEGAL  ASPECTS 

Environmental  Law  Handbook, 

W88-01654  5G 

Impacts  of  Multi-Jurisdictional  Agreements  and 
Effluent   Disposal  by  Citrus  Irrigation  on   the 
Development  of  an  Industrial  Waste  Pretreat- 
ment  Program, 
W88-02160  6E 

Legal  and  Administrative  Tools  for  River  Basin 

Development, 

W88-02246  6E 

Legal,  Administrative  and  Economic  Tools  for 
Conflict  Resolution,  Perspectives  on  River  Basin 
Management  in  Industrialized  Countries, 
W88-02247  6E 

Problems  of  Water  Reallocation  in  the  Colorado 
-  America's  Most  Fully  Utilized  River, 
W88-02249  6D 

Thames  Basin,  England  -  Legal  and  Administra- 
tive System, 
W88-02258  6E 

LEGIONELLOSIS 

Epidemiological  Survey  of  a  Major  Outbreak  of 

Nosocomial  Legionellosis, 

W88-01920  5C 

LEGISLATION 

Alerting  Engineers  to  New  EPA  Safe  Water 

Regulations, 

W88-01812  5G 


Environmental  Policy  in  Post-Mao  China, 
W88-01813 


6E 


Environmental  Impact  Analysis  as  Related  to 

River  Basin  Management, 

W88-01886  6G 

Impacts  of  Multi-Jurisdictional  Agreements  and 
Effluent  Disposal  by  Citrus  Irrigation  on  the 
Development  of  an  Industrial  Waste  Pretreat- 
ment  Program, 
W  88-02 160  6E 

LEUCOCYTE 

Effects  of  Zinc  Sulphate  on  Haematological  Pa- 
rameters in  the  Dogfish  Scyliorhinus  canicula 
and  Influences  of  MS222, 
W88-02002  5C 

LICHENS 

Resistance  of  the  Caribou  Lichen  Cladina  stel- 
laris  (Opiz.)   Brodo  to  Growth   Reduction   by 
Simulated  Acidic  Rain, 
W88-02479  5C 

LIGHT 

Light  and  Nutrients  in  the  Control  of  Aquatic 
Plant  Community  Structure.  I.  In  Situ  Experi- 
ments, 
W88-01980  2H 

Light  and  Nutrients  in  the  Control  of  Aquatic 
Plant  Community  Structure.  II.  In  situ  Observa- 
tions, 
W88-01981  21 


LIGHT  INTENSITY 

Weight-Density     Relationships     in     Submerged 
Macrophytes:    The    Importance    of   Light    and 
Plant  Geometry, 
W88-01849  2H 

LIGHT  SCATTERING  SPECTROSCOPY 

Investigation  of  Growth  Instabilities  of  the  Ice- 
Water  Interface  by  Light  Scattering  Spectrosco- 
py. 
W88-02275  2C 

LIGNINS 

Lignin   Geochemistry   of  Sediments   from   the 

Narragansett  Bay  Estuary, 

W88-01970  2L 

LIGNITE  MINES 

Submodels  of  Water  Quality  for  the  Analysis  of 
Regional    Water   Policies   in   Open-Pit    Lignite 
Mining  Areas, 
W88-01561  5G 

Groundwater  Flow  Submodel  for  the  Analysis 
of  Regional  Water  Policies  in  Open-Pit  Lignite 
Mining  Areas, 
W88-01569  4B 

LIME 

Effectiveness  of  Lime-based  Amendments  and 
Bauxite  Residues  at  Removing  Phosphorus  from 
Piggery  Effluent, 
W88-01861  5D 

Evaluation  of  Vermiculite,  Iron  Filings,  Lime, 
Sulfide,  and  Lime  Sulfide  in  the  Treatment  of 
Plating  Rinsewaters, 
W88-02176  5D 

LIME  SULFIDE 

Evaluation  of  Vermiculite,  Iron  Filings,  Lime, 
Sulfide,  and  Lime  Sulfide  in  the  Treatment  of 
Plating  Rinsewaters, 
W88-02176  5D 

LIMITING  FACTORS 

Composting  and  The  Limiting  Factor  Principle, 
W88-02122  5E 

LIMITING  NUTRIENTS 

Nutrient  Enrichment  of  the  Chesapeake  Bay, 
W88-01802  2L 

LIMNOLOGY 

Blue  Mesa  Reservoir,  Colorado:  A  Historical 
Review  of  Its  Limnology,  1965-1985, 
W88-01665  2H 

Structure  and  Function  of  Detritus  in  Aquatic 

Ecological  Systems, 

W88-01817  2H 

Ecosystem  Model  of  Phosphorus  Cycling  in  a 
Warm    Monomictic,     Hypertrophic    Impound- 
ment, 
W88-01978  2H 


by    Freshwater    Microalgae:    Implications    for 

Acidified  Lakes, 

W88-01988  2H 


Entropy  Balance  in  Lake  Biwa, 
W88-01979 


2H 


LIGHT  EFFECTS 

Light  Induced  Nitrosomonas  Inhibition, 
W88-O2350 


5D 


Light  and  Nutrients  in  the  Control  of  Aquatic 
Plant  Community  Structure.  I.  In  Situ  Experi- 
ments, 
W88-01980  2H 

Light  and  Nutrients  in  the  Control  of  Aquatic 
Plant  Community  Structure.  II.  In  situ  Observa- 
tions, 
W88-01981  21 

Epizooic  Ciliates  (Vorticella  sp.)  Compete  for 
Food  with  their  Host  Daphnia  longispina  in  a 
Small  Polyhumic  Lake, 
W88-01987  2H 

Photosynthetic  Kinetics  Determine  the  Outcome 
of  Competition  for  Dissolved  Inorganic  Carbon 


Lake  Perched  on  Piscine  Peril, 
W88-01989 


2G 


Relationship  Between  Winter  Lake  Cover,  Radi- 
ation Receipts  and  the  Oxygen  Deficit  in  Tem- 
perate Lakes, 
W88-02005  2H 

Effect  of  Carbohydrate  in  the  Sediment  on  the 
Musty  Odor  Production  by  Actinomycetes, 
W88-02013  2H 

Variation  in  Apparent  Trace  Metal  Complexing 
Capacity  of  Natural  Waters  with  Plating  Poten- 
tial Using  Anodic  Stripping  Voltammetry, 
W88-02015  2H 

Measurement  of  Cadmium  Adsorption  on  Sedi- 
ments of  Lake  Comabbio  -  North  Italy  (Mesures 
D' Adsorption  du  Cadmium  sur  les  Sediments  du 
lac  de  Comabbio  -  Italie  du  Nord), 
W88-02016  5B 

Isolation  as  a  Restoration  Strategy  for  Nutrient 
Reduction  in  a  Small  Hypereutrophic  Lake, 
W88-02336  5G 

Electrothermal  Atomic-Absorption  Spectromet- 

ric  Analysis  of  Lake  Waters  for  Mn,  Fe,  Pb,  and 

Cd, 

W88-02359  5A 

Predicting  the  Summer  Peak  Biomass  of  Four 
Species    of    Blue-Green    Algae    (Cyanophyta/ 
Cyanobacteria)  in  Swedish  Lakes, 
W88-02379  2H 

Habitat  Use  of  the  Central  Mudminnow  (Umbra 
limi)  and  Yellow  Perch  (Perca  flavescens)  in 
Umbra-Perca  Assemblages:  the  Roles  of  Compe- 
tition, Predation,  and  the  Abiotic  Environment, 
W88-02425  2H 

Variations    in    the    87Sr/86Sr    Ratio    in    Lake 

Waters  from  Central  Sweden, 

W88-02439  2K 

Variations  of  87Sr/86Sr  in  Water  from  Streams 
Discharging  in  the  Bothnian  Bay,  Baltic  Sea, 
W88-02440  2K 

Aeromonas  Hydrophila  Densities  in  Thermally- 
Altered  Reservoir  Water  and  Sediments, 
W88-02461  5C 

Chemical  Effects  of  Spring  and  Summer  Alum 

Additions   to   a   Small,    Northwestern   Ontario 

Lake, 

W88-02462  5G 

Biogenic  Hydrogen  Sulfide  Emissions  From  Se- 
lected Florida  Wetlands, 
W88-02463  5B 

Role  of  Aluminium  Contamination  in  Determin- 
ing Phytoplankton  and  Zooplankton  Responses 
to  Acidification, 
W88-02471  5C 

Profundal  Macrobenthos  Structure  as  a  Measure 
of  Long-Term  Environmental  Stress  in  a  Pollut- 
ed Lake, 
W88-02474  5C 

In  Situ  Studies  and  Experiments  of  the  Ecotoxi- 
cology  of  Four  Metals  (Cd,  Pb,  Cu,  Zn)  on 
Algae  and  grazing  mollusks  (gastropoda) 
(Etudes  in  situ  Et  Experimentales  De  L'Ecotoxi- 
cologie  De  Quatre  Metaux  (Cd,  Pb,  Cu,  Zn) 
Chez  Des  Algues  Et  Des  Mollusques  Gastero- 
podes  Brouteurs), 
W88-02476  5C 


SU-40 


SUBJECT  INDEX 


MANAGEMENT  PLANNING 


pH  Profiles  from  Diatom  Stratigraphies  in  Sedi- 
ment Cores  of  Selected  Lakes  of  New  Bruns- 
wick and  Nova  Scotia,  Canada, 
W88-02482  5C 

Acidification  of  Nova  Scotia  Lakes:  III  Atmos- 
pheric Deposition  of  S04  and  N03  and  Effects 
on  Urban  and  Rural  Lakes, 
W88-02484  5B 

History  of  Airborne  Polycyclic  Aromatic  Hy- 
drocarbons (PAH)  and  Perylene  as  Recorded  in 
Dated  Lake  Sediments, 
W88-02488  5B 

Modifications  in  Phosphorus  Loading  to  Onon- 
daga Lake,  U.S.A.,  Associated  with  Alkali  Man- 
ufacturing, 
W88-02489  5B 

LINEAR  PROGRAMMING 

Optimal  Daily  Operation  of  Surface-Water  Sys- 
tems, 
W88-02412  6D 

LININGS 

Aspects  of  Phosphogypsum  Waste  Disposal, 
W88-01733  5E 

Sanitary  Landfill  Liners  -  An  Overview  of  Reg- 
ulatory   Requirements   and    Engineering    Prac- 
tices, 
W88-01750  5E 

Diffusional     Transport     of    Hazardous     Waste 

Leachate  Across  Clay  Barriers, 

W88-01751  5B 

Development  and  Application  of  Batch  Adsorp- 
tion Procedures  for  Designing  Earthen  Landfill 
Liners, 
W88-01752  5B 

Evaluation  of  the  Performance  of  Four  Clay- 
Lined  Landfills  in  Wisconsin, 
W88-01753  5E 

LIQUID  CHROMATOGRAPHY 

Determination  of  Trace  Levels  of  Phenol  and 
Cresols  in  Rain  by  Continuous  Liquid-Liquid 
Extraction  and  High-Performance  Liquid  Chro- 
matography, 
W88-01984  5A 

LIQUID  WASTES 

Liquid  Disposal,  Incorporated:  A  $2.2  Million 
Superfund  Immediate  Removal  Action, 
W88-01743  5E 

Illegal   Liquid   Industrial  Waste  Site  Clean-Up 

and  Restoration, 

W88-02197  5G 

LITERATURE  REVIEW 

Blue  Mesa  Reservoir,  Colorado:  A  Historical 
Review  of  Its  Limnology,  1965-1985, 
W88-01665  2H 

LITTER 

Impact  of  Litter  and  Annual  Plants  on  Recruit- 
ment from  the  Seed  Bank  of  a  Lacustrine  Wet- 
land, 
W88-02077  2H 

LITTERFLOW 

Quantity  and  Quality  of  Bracken  Throughfall, 
Stemflow  and  Litterflow  in  a  Dartmoor  Catch- 
ment, 
W88-02365  21 

LIVER 

Influence  of  Diet  and  Preexposure  on  the  Toler- 
ance of  Sodium  Pentachlorophenate  by  Rain- 
bow Trout  (Salmo  gairdneri), 
W88-02032  5C 


LOCKS 

Safe  Navigation  Speeds  and  Clearance  at  Lower 
Sill,  Temporary  Lock  52,  Ohio  River, 
W88-02281  8B 

Scour   Protection   for   Locks  and   Dams   2-10, 

Upper  Mississippi  River, 

W88-02283  8A 

LOESS 

Soil  and   Water  Conservation  on  the  Chinese 
Loess  Plateau  -  The  Example  of  the  Xio  Shi 
Guo  Brigade, 
W88-02236  3B 

LOS  ANGELES 

Toxic  Pollutant  Removals  and  Removal  Credits 

at  a  Major  POTW, 

W88-02196  5D 

LOUISIANA 

Accomodating      Environmental      Constraints- 
Modification  of  a  Navigational  Project  in  Coast- 
al Louisiana, 
W88-01532  6G 

Fiscal   Year    1985   Program   Report  (Louisiana 
Water  Resources  Research  Institute). 
W88-01773  9D 

LOW  FLOWS 

Annual  Low  Flows  Generated  by  Mixed  Proc- 
esses, 
W88-01967  2E 

LUBRICANTS 

Process  and  Environmental  Considerations  In- 
volved in  the  Selection  of  Hydraulic  and  Lubri- 
cation Fluids  for  a  Modern  Hot  Strip  Mill, 
W88-02145  5D 

LURGI  PROCESS 

Application   of  Combined   Powdered   Carbon/ 
Activated  Sludge  Treatment  to  Lurgi  Process 
Coal  Gasification  Wastewaters, 
W88-02303  5D 

LYSIMETERS 

Irrigation  of  Primary  Treated  and  Anaerobically 
Treated  Meat-Processing  Wastes  onto  Pasture: 
Lysimeter  Trials, 
W8  8-02074  5E 

MACQUARIE  ISLAND 

Relations  Between  Aquatic  Plant  Communities 
and  Lake  Characteristics  on  Macquarie  Island, 
W88-01805  2H 

MACROBENTHOS 

Profundal  Macrobenthos  Structure  as  a  Measure 
of  Long-Term  Environmental  Stress  in  a  Pollut- 
ed Lake, 
W88-02474  5C 

MACROINVERTEBRATES 

Impact  of  Acidification  on   Macroinvertebrate 
Assemblages  in  Welsh  Streams:  Towards  an  Em- 
pirical Model, 
W88-01865  5C 

Effects  of  2,4-D  Treatment  on  Natural  Benthic 
Macroinvertebrate    Communities    in    Replicate 
Artificial  Ponds, 
W88-02036  5C 

Comparison  of  Acute  Toxicity  Evaluations  and 
EPA  Water  Quality  Criteria  with  Macroinverte- 
brate Community  Analysis  at  Sites  of  Electrofin- 
ishing  Discharges  to  Streams, 
W88-02192  5  A 

MACROPHYTES 

Weight-Density    Relationships    in    Submerged 
Macrophytes:    The    Importance    of   Light    and 
Plant  Geometry, 
W88-01849  2H 


Evaluation  of  the  Effect  of  Chemicals  on  Aquat- 
ic Ecosystem  by  Observing  the  Photosynthetic 
Activity  of  a  Macrophyte,  Porphyra  Yezoensis, 
W88-02033  5C 

Biomass  and  Species  Richness  of  Aquatic  Ma- 
crophytes in  Four  Maine  (U.S.A.)  Lakes  of  Dif- 
ferent Acidity, 
W88-02079  5C 

MADAM 

Concepts  and  Principles  of  Carbon  Applications 

in  Wastewater  Treatment, 

W88-02285  5D 

MAGNESITE 

Water  Problem  in  Relation  to  Mining  at  Magne- 

site  Deposits  in  Slovakia, 

W88-C1580  4B 

MAHAWELI  RIVER 

Mahaweli  Strategy  of  Sri  Lanka  -  Great  Expec- 
tation of  a  Small  Nation, 
W88-02253  6B 

MAINE 

Biomass  and  Species  Richness  of  Aquatic  Ma- 
crophytes in  Four  Maine  (U.S.A.)  Lakes  of  Dif- 
ferent Acidity, 
W88-02079  5C 

MAINTENANCE 

Advance  Maintenance  in  Navigation  Channels, 
W88-01549  8A 

In  Situ  Repair  of  Deteriorated  Concrete  in  Hy- 
draulic Structures:  Feasibility  Studies, 
W88-01656  8A 

Maintenance  Strategies  for  Sewerage  Systems, 
W88-01954  5D 

MALARIA 

Influence  of  Stagnation  of  Water  Pathways  on 
Mosquito    Population    Density    in    Connection 
with  Malaria  Transmission  in  the  Solomon  Is- 
lands, 
W88-01712  6G 


MANAGEMENT  PLANNING 

Heiberg  Leads  Corps  Into  New  Era, 
W88-01801 


6E 


Strategies  for  River  Basin  Management:  Envi- 
ronmental Integration  of  Land  and  Water  in  a 
River  Basin. 
W88-02227  6A 

River  Basin  Strategy  for  Coordinated  Land  and 
Water  Conservation:  Synthesis  and  Conclusions, 
W88-02228  6A 

Ecosystem  Modelling  of  a  River  Basin, 
W88-02230  6A 

Ecosystem  Approaches  to  River  Basin  Planning, 
W88-02231  6A 

Methodology  for  Monitoring  and  Evaluation  of 
Integrated  Land  and  Water  Development, 
W88-02232  6B 

Importance  of  Soil  Conservation  in  the  Context 

of  River  Basin  Realities, 

W88-02233  6A 

Some  Strategic  Principles  for  Long-Term  River 
Basin  Development  -  The  Case  of  Han  River, 
W88-02241  4A 

Integrated  River  Basin  Development;  The  Chal- 
lenges to  the  Nile  Basin  Countries, 
W88-02242  6A 

Water-Course  Monitoring  in  a  Swedish  River 
Basin:  Growth,  Development  and  Future, 
W88-02245  5G 


SU-41 


MANAGEMENT  PLANNING 


SUBJECT  INDEX 


Coordinated  Management  of  Land  and  Water 
Resources;  Regionalization  and  Institutions, 
W88-02254  6A 

Equity  Issues  in  the  Implementation  of  River 

Basin  Planning, 

W88-02255  6C 

Different   Types  of  River   Basin   Entities   -   A 

Global  Outlook, 

W88-02256  6E 

River  Basin  Concept  as  Seen  from  a  Manage- 
ment Perspective  in  USA, 
W88-02257  6B 

Relevance  of  River  Basin  Approach  for  Coordi- 
nated Land  and  Water  Conservation  and  Man- 
agement, 
W88-02259  6E 

Methodologies    for    Water    Resources    Policy 

Analysis  in  River  Basins, 

W88-02261  6B 

Economic  Analysis  for  Fisheries  Management 

Plans. 

W88-02324  81 

MANGANESE 

Using   Alternative    Oxidants    to    Remove    Dis- 
solved Manganese  from  Waters  Laden  with  Or- 
ganics, 
W88-02319  5F 

MANURE 

Studies  on  the  Ecological  Effects  of  Varying  the 

Size  of  Fish  Ponds  Loaded  with  Manures  and 

Feeds, 

W88-02039  81 

Feeding  Processed  Hatchery  Wastes  to  Poultry, 
W88-02066  5E 

Aeration  and  Control  of  Slurry  Odours  by  He- 

terotrophs, 

W88-O2067  5D 

Effect  of  Rate  and  Time  of  Application  of  Nitro- 
gen in  Cow  Slurry  on  Grass  Cut  for  Silage, 
W88-02069  5E 

One  Solution  to  the  Problem  of  Handling  and 
Treating  Slurry  from  a  Pig  Fattening  House, 
W88-02070  5D 

Laboratory  Methods  for  Estimating  Available 

Nitrogen  in  Manures  and  Sludges, 

W88-02072  5E 

Effect  of  Fertilizer,  Chicken  Manure  and  Dairy 
Manure  on  Timothy  Yield,  Tissue  Composition 
and  Soil  Fertility, 
W88-02075  5E 

Virological  Studies  on  an  Anaerobic  Digestion 

System  for  Liquid  Pig  Manure, 

W88-02076  5D 

Nitrogen  and  Water  Balance  Studies  in  Relation 
to  Farmyard  Manure  and  N-Fertilizer  Applica- 
tions to  Sri  Lankan  Luvisols, 
W88-02081  5B 

MANURES 

Nitrogen  and  Aerobic  Treatment  of  Slurry, 
W88-02068  5D 

MAPPING 

Capability  Mapping  for  Sanitary  Landfill  Using 

Computer  Graphics, 

W88-01754  5E 

MAPS 

Total  Alkalinity  of  Surface  Waters:  A  Map  of 

the  Western  Region. 

W88-01884  7C 


MARANA 

Studies  in  the  Hohokam  Community  of  Marana. 
W88-01661  6G 

Field  Investigations  at  the  Marana  Community 

Complex. 

W88-01662  6G 

MARINE  ENVIRONMENT 

Wastes  in  Marine  Environments. 

W88-01667  2L 

Detection  of  Pollution  Effects  on  Marine  Ma- 
crobenthos:  Further  Evaluation  of  the  Species 
Abundance/Biomass  Method, 
W88-01996  5C 

MARINE  SEDIMENTS 

Aeolian     Contributions    of    Trace    Metals    to 

Marine  Sediments  of  Kuwait, 

W88-02024  5B 

MARION  ISLAND 

Chemical     Composition     of     Precipitation     at 

Marion  Island  (Sub-Antarctic), 

W88-02410  2K 

MARS 

Scale-Up  of  the  Membrane  Anaerobic  Reactor 

System, 

W88-02172  5D 

MARSHES 

Impact  of  Litter  and  Annual  Plants  on  Recruit- 
ment from  the  Seed  Bank  of  a  Lacustrine  Wet- 
land, 
W88-02077  2H 

MARYLAND 

Fiscal   Year   1986   Program   Report  (Maryland 
Water  Resources  Research  Center), 
W88-01772  9D 

MASS  ACCOMODATION  EFFICIENT 

Measurement  of  the  Mass  Accommodation  Co- 
efficient of  S02  (g)  on  Water  Droplets, 
W88-01859  5B 

MASS  SPECTROMETRY 

Concepts,  Costs  and  Uses  of  Gas  Chromatogra- 
phy and  Gas  Chromatography/Mass  Spectros- 
copy in  the  Analysis  of  Sludge, 
W88-01506  5A 

Determination  of  Parts-per-Billion  Concentra- 
tions of  Dioxane  in  Water  and  Soil  by  Purge  and 
Trap  Gas  Chromatography/Mass  Spectrometry 
or  Charcoal  Tube  Enrichment  Gas  Chromatog- 
raphy, 
W88-01868  5A 

MASS  TRANSFER 

Mass    Transfer    Characteristics    of    Activated 

Carbon  Adsorption, 

W88-02287  5D 

MASSACHUSETTS 

Considerations  Involved  in  the  Reactivation  of 

an  Existing  Water  Supply, 

W88-01898  5F 

MATERIALS  TESTING 

Cement    Grout    Flow    Behavior    in    Fractured 

Rock. 

W88-01603  8G 

Tests  of  Soil-Fly  Ash  Mixtures  for  Soil  Stabiliza- 
tion and  Canal  Lining, 
W88-01604  8G 

MATHEMATICAL  ANALYSIS 

Transformation  of  Lake  Zooplankton  in  Rivers, 
W88-01818  2H 


Macroscale  Analysis  of  Upland  Erosion, 
W88-01965 


2J 


MATHEMATICAL  EQUATIONS 

Calculations   of  the   Critical    Shear   Stress   for 
Motion   of  Uniform   and   Heterogeneous   Sedi- 
ments, 
W88-01680  2J 

Application  of  Infiltration  Equations  to  a  Catch- 
ment with  Large  Spatial  Variability  in  Infiltra- 
tion, 
W88-01969  2A 

Modeling    the   Flow   of   Immiscible   Fluids   in 

Soils, 

W88-02360  2G 

Impacts  Against  the  Wall  of  a  Scaled-Up  Fluid- 

ized  Bed, 

W88-02434  3A 

MATHEMATICAL  MODELS 

Coastal  and  Inlet  Processes  Numerical  Modeling 

System, 

W88-01546  8B 

Mathematical  Modeling  of  Ship  Operations  in 
Relation  to  the  Design  of  Large  Harbours, 

W88-01547  8A 

Introduction    to    Sand    Closures    and    Related 

Computation  Methods, 

W88-01553  2L 

Water  Quality  Modeling:  A  Review  of  the  Anal- 
ysis of  Uncertainty, 
W88-01675  5G 

Laboratory   and   Simulation   Studies   of  Solute 

Transport  in  Fracture  Networks, 

W88-01683  5B 

Transport    of   Reacting    Solutes    Subject    to    a 
Moving  Dissolution  Boundary:  Numerical  Meth- 
ods and  Solutions, 
W88-01689  5B 

Using    the    Method    of   Moments    to    Analyze 
Three-Dimensional     Diffusion-Limited     Solute 
Transport  From  Temporal  and  Spatial  Perspec- 
tives, 
W88-01690  5B 

Remedial    Action    Assessment    for    Hazardous 
Waste  Sites  via  Numerical  Simulation, 
W88-01735  5B 

Monitoring  an  Implemented  Remedial  Action, 
W88-01745  5E 

Development  of  a  Mathematical  Eutrophication 

Model  of  the  Lagoon  of  Venice, 

W88-01873  5B 

Two-Dimensional     Diffusion  Model     of     the 

Venice  Lagoon  and   Relative  Open  Boundary 

Conditions, 

W88-01874  5B 

Critical  Chemical  Reaction  Rates  for  Multicom- 
ponent  Groundwater  Contamination  Models, 
W88-01918  5B 

Critical  Evaluation  of  Microbial  Product  For- 
mation in  Biological  Processes, 
W88-01945  5D 

Mathematical  Model  for  Unsteady  Supercritical 

Flow  on  a  Mobile  Sandy  Bed, 

W88-01963  2E 

Sludge  Thickening   Does   Work   -   And   Saves 

Money, 

W88-02131  5D 

MATHEMATICAL  STUDIES 

Water  Quality  Modeling:  A  Review  of  the  Anal- 
ysis of  Uncertainty, 
W88-01675  5G 


SU-42 


SUBJECT  INDEX 


METAL  COMPLEXES 


New  Method  for  Calculating  Frost  Heave  In- 
cluding Solute  Effects, 
W88-01693  2C 

Two-  and  Three-Dimensional  Steady  Quasi- 
Linear  Infiltration  From  Buried  and  Surface 
Cavities  Using  Boundary  Element  Techniques, 
W88-01695  2G 

Estimating  the  Upper  Tail  of  Flood  Frequency 

Distributions, 

W88-01697  2E 

Estimation  of  the  Reliability  of  a  High  Earth- 
Rock  Dam, 
W88-01902  8D 


Stabilized  Aeration  on  Chutes, 
W88-01907 


8B 


Prediction    of  Wind    Wave    Characteristics    in 

Large  Canals, 

W88-01910  8B 

Annual  Low  Flows  Generated  by  Mixed  Proc- 
esses, 
W88-01967  2E 

Reflection  of  a  Shallow-Water  Soliton.  Part  2. 

Numerical  Evaluation, 

W88-02327  8B 

MATURATION  PONDS 

Disinfection  Efficiency  and  Problems  Associat- 
ed with  Maturation  Ponds, 
W88-01949  5D 

MEASURING  INSTRUMENTS 

Detection  of  Voids  Between  Steel  Linings  and 

Concrete, 

W88-01909  8A 

Use  of  Current  Meters  for  Continuous  Measure- 
ment of  Flows  in  Large  Rivers, 
W88-01914  2E 

Calibration  of  an  Airborne  Lyman-Alpha  Hy- 
grometer  and   Measurement   of  Water   Vapor 
Flux  Using  a  Thermoelectric  Hygrometer, 
W88-02043  7B 

New  Technique  for  the  Study  of  Cloud  Micros- 

tructure, 

W88-C2044  7B 

Direct  Method  for  Deriving  Drop-Size  Distribu- 
tion  and    Vertical   Air   Velocities   from   VHF 
Doppler  Radar  Spectra, 
W88-02045  7B 

Influence    of   Raingage    Integration    Time    on 
Measured  Rainfall-Intensity  Distribution  Func- 
tions, 
W88-02046  7B 

Retrieval  of  Horizontal  Wind  Field  and  Mesos- 
cale  Vertical  Vorticity  in  Stratiform  Precipita- 
tion by  Conical  Scannings  with  Two  Doppler 
Radars, 
W88-02047  7B 

METEOR:  An  Artificial  Intelligence  System  for 

Convective  Storm  Forecasting, 

W88-02048  7B 

94-GHz  Doppler  Radar  for  Cloud  Observations, 
W88-O2049  7B 

Technique  to  Measure  Entrainment  in  Cloud  by 

Dual-Polarization  Radar  and  Chaff, 

W88-02050  7B 

Observations  of  Thunderstorm  Reflectivities  and 
Doppler  Velocities  Measured  at  VHF  and  UHF, 
W88-O2051  7B 


Further  Discussion  on  Deriving  Drop-Size  Dis- 
tribution and  Vertical   Air  Velocities  Directly 
from  VHF  Doppler  Radar  Spectra, 
W88-02052  7B 

Field  Evaluation  of  a  Dual-Channel  Microwave 
Radiometer  Designed  for  Measurements  of  Inte- 
grated Water  Vapor  and  Cloud  Liquid  Water  in 
the  Atmosphere, 
W88-02053  7B 

Reduction  of  Errors  Caused  by  Bright  Bands  in 

Quantitative  Rainfall  Measurements  Made  Using 

Radar, 

W88-02054  7B 

Specific   Analysis  of  Oil   Emulsions   in   Water 
(Differenzierte  Bestimmung  von  Oelemulsionen 
in  Wasser), 
W88-02082  5A 

Storm-Sewer  Flow  Measurement  and  Recording 

System, 

W88-02351  7B 

Electrothermal  Atomic-Absorption  Spectromet- 
ric  Analysis  of  Lake  Waters  for  Mn,  Fe,  Pb,  and 
Cd, 

W88-02359  5A 

MEAT  PROCESSING  INDUSTRY 

Irrigation  of  Primary  Treated  and  Anaerobically 
Treated  Meat-Processing  Wastes  onto  Pasture: 
Lysimeter  Trials, 
W88-02074  5E 

MEMBRANE  FILTERS 

Membrane  Technique  for  Biomass  Retention  in 
Anaerobic  Waste  Treatment  Processes, 
W88-02211  5D 

MEMBRANE  FOULING 

Reverse  Osmosis  Membrane  Fouling  by  Sanitary 
Landfill  Leachate  and  Copper  Plating  Solutions, 
W88-02179  5D 

MEMBRANE  PROCESSES 

Biomembranes,    Part    O,    Protons    and    Water: 

Structure  and  Translocation. 

W88-01593  IB 

Methods  to  Determine  Structure  in  Water  and 

Aqueous  Solutions, 

W88-01594  IB 

Low-Frequency  Raman  Scattering  from  Water 
and  Aqueous  Solutions:  A  Direct  Measure  of 
Hydrogen  Bonding, 
W88-01595  IB 

Molecular    and    Marcomolecular    Sieving    by 
Asymmetric  Ultrafiltration  Membranes, 
W88-01771  5D 

Method  of  Reverse  Osmosis  Employing  an  Im- 
proved Porous  Glass  Membrane, 
W88-01786  3A 

Scale  Inhibitor  for  Reverse  Osmosis  Water  Puri- 
fication System, 
W88-01787  3A 

Reverse-Osmosis      Purifier      Apparatus      and 

Method, 

W88-01788  3A 

Multi-Cylinder  Reverse  Osmosis  Apparatus  and 

Method, 

W88-01790  3A 

Reverse  Osmosis  Apparatus  and  Method  Incor- 
porating External  Fluid  Exchange, 
W88-01791  3A 


Reverse  Osmosis  Desalinization  Utilizing  Plural 

Flow  Work  Exchange  Vessels, 

W88-OI799  3  A 

Oil/Water    Separation    with    Surface    Modified 

Membranes, 

W88-02018  5D 

Membrane  Processes  in  Environmental  Protec- 
tion (Membranverfahren  in  der  Umwelttechnik), 
W88-02102  5D 

Scale-Up  of  the  Membrane  Anaerobic  Reactor 

System, 

W88-02172  5D 

Pretreatment  of  Seawater  by  Flocculation  and 

Settling  for  Particulates  Removal, 

W88-02429  3A 

Treatment   of  Distillates   and   Permeates   from 

Seawater  Desalination  Plants, 

W88-02432  3A 

Effect  of  Cell  Thickness  and  Flow  Velocity  on 
Water  Cost  in  Desalination  by  Electrodialysis, 
W88-02435  3A 

Analysis  of  Laminar  Flow  Precipitation  Fouling 

on  Reverse  Osmosis  Membranes, 

W88-02444  3A 

Demonstration  Plant  for  Seawater  Desalination 
by    Reverse    Osmosis    (RO-2    Hollow    Fibre 
Module  Line), 
W88-02445  3A 

Decolorization  of  Dye  Solutions  by  Continuous 

Ultrafiltration, 

W88-02446  5D 

Rejection   Spectra  of  Reverse  Osmosis   Mem- 
branes  Degraded   by  Hydrolysis   or   Chlorine 
Attack, 
W88-02448  3A 

Calculation  of  Stream  Concentrations  in  Reverse 

Osmosis  Processes, 

W88-02449  3A 

Testing  RO  Desalination  at  Very  High  Recover- 
ies in  the  Arabian  Gulf  (GKSS  Plate  System), 
W88-02450  3A 


Malta  Seawater  RO  Facility, 
W88-02451 


3A 


Distillation  System  and  Process, 
W88-01796 


3A 


Malta  Seawater  RO  Facility  -  Update  on  the 

First  Two  Years  Operation, 

W88-02452  3A 

MEMBRANES 

Enumeration  of  Fecal  Coliforms  and  E.  Coli  in 
Marine  and  Estuarine  Waters:  an  Alternative  to 
the  APHA-MPN  Approach, 
W88-01829  5  A 

MERCURY 

Mercury  in  the  Ecosystem:  Its  Dispersion  and 

Pollution  Today, 

W88-02323  5B 

Mercury  in  Soils,  Sediments,  and  Clams  from  a 

North  Carolina  Peatland, 

W88-02470  5B 

METABOLISM 

Tracing  of  Xenobiotic  Contamination  in  Water 

with  the  Aid  of  Fish  Bile  Metabolites:  A  Field 

Study  with  Caged  Rainbow  Trout  (Salmo  gaird- 

neri), 

W88-02031  5A 

METAL  COMPLEXES 

Variation  in  Apparent  Trace  Metal  Complexing 
Capacity  of  Natural  Waters  with  Plating  Poten- 
tial Using  Anodic  Stripping  Voltammetry, 
W88-02015  2H 


SU-43 


METAL-FINISHING  WASTES 


SUBJECT  INDEX 


METAL-FINISHING  WASTES 

Plating  Waste  Treatment, 
W88-01653 


5D 


Containment  of  Iron  Sulfate  from  Abandoned 
Pickle  Liquor  Ponds  Investigation,   Feasibility 
Study  Design  and  Construction, 
W88-01742  5E 

Nickel       Removal       from       Nickel       Plating 
Wastewater  Using  Iron,  Carbonate,  and  Poly- 
mers for  Precipitation  and  Coprecipitation, 
W88-02174  5D 

Removal  of  Cadmium  at  High  and  Low  Dosages 

by  an  Extended  Aeration  Process, 

W88-02175  5D 

Performance  of  Buoyant  Media  Filter  in  Metal 
Plating  Shop  Wastewater  Treatment, 
W88-02178  5D 

Reverse  Osmosis  Membrane  Fouling  by  Sanitary 
Landfill  Leachate  and  Copper  Plating  Solutions, 
W88-02179  5D 

Engineering  and  Design  of  a  Wastewater  Treat- 
ment System  for  a  Vibrobot  Plating  Operation, 
W88-02181  5D 

Institutional    Barriers    to    Land    Treatment    of 

Metal  Finishing  Wastewaters, 

W88-02187  5D 


Metals  Recovery  from  Waste  Acids, 
W88-02188 


5D 


Use  of  ATP  as  a  Measure  for  Control  of  Micro- 
bial Contamination  in  Metalworking  Fluids, 
W88-02189  5G 

Comparison  of  Acute  Toxicity  Evaluations  and 
EPA  Water  Quality  Criteria  with  Macroinverte- 
brate  Community  Analysis  at  Sites  of  Electrofin- 
ishing  Discharges  to  Streams, 
W88-02192  5A 

METALLOTHIONEIN 

Increased  Hepatic  Metallothionein  Content  Cor- 
relates to  Cadmium  Accumulation  in  Environ- 
mentally Exposed  Perch  (Perca  Fluviatilis), 
W88-02035  5B 

METEOR 

METEOR:  An  Artificial  Intelligence  System  for 

Convective  Storm  Forecasting, 

W88-02O48  7B 

METEOROLOGY 

New  Technique  for  the  Study  of  Cloud  Micros- 

tructure, 

W88-02044  7B 

Direct  Method  for  Deriving  Drop-Size  Distribu- 
tion  and   Vertical   Air   Velocities   from   VHF 
Doppler  Radar  Spectra, 
W88-02045  7B 

Influence    of    Raingage    Integration    Time    on 
Measured  Rainfall-Intensity  Distribution  Func- 
tions, 
W88-02046  7B 

Retrieval  of  Horizontal  Wind  Field  and  Mesos- 
cale  Vertical  Vorticity  in  Stratiform  Precipita- 
tion by  Conical  Scannings  with  Two  Doppler 
Radars, 
W88-02047  7B 

METEOR:  An  Artificial  Intelligence  System  for 

Convective  Storm  Forecasting, 

W88-02048  7B 

94-GHz  Doppler  Radar  for  Cloud  Observations, 
W88-02049  7B 

Technique  to  Measure  Entrainment  in  Cloud  by 

Dual-Polarization  Radar  and  Chaff, 

W88-O2050  7B 


Observations  of  Thunderstorm  Reflectivities  and 
Doppler  Velocities  Measured  at  VHF  and  UHF, 
W88-02051  7B 

Further  Discussion  on  Deriving  Drop-Size  Dis- 
tribution and  Vertical  Air  Velocities  Directly 
from  VHF  Doppler  Radar  Spectra, 
W88-02052  7B 

Field  Evaluation  of  a  Dual-Channel  Microwave 
Radiometer  Designed  for  Measurements  of  Inte- 
grated Water  Vapor  and  Cloud  Liquid  Water  in 
the  Atmosphere, 
W88-O2053  7B 

Reduction  of  Errors  Caused  by  Bright  Bands  in 

Quantitative  Rainfall  Measurements  Made  Using 

Radar, 

W88-02054  7B 

METEOROLOPICAL  DATA  COLLECTION 

Calibration  of  an  Airborne  Lyman-Alpha  Hy- 
grometer  and    Measurement   of  Water   Vapor 
Flux  Using  a  Thermoelectric  Hygrometer, 
W88-02043  7B 

METHANE 

Recent    Developments   in    Methane    Recovery 

from  Municipal  Landfills, 

W88-01756  5E 


Biogas  Clean-Up  and  Utilization, 
W88-02118 


5D 


Performance  Evaluation  of  the  Anaerobic  Fluid- 
ized  Bed  Biofilm  Reactor:  Methane  Production 
from  Glucose, 
W88-02223  5D 

METHANE  BACTERIA 

Hypothesis  for  Pelletisation  in  the  Upflow  An- 
aerobic Sludge  Bed  Reactor, 
W88-02089  5D 

METHANOGENIC  SLUDGE 

Granulation  in  UASB  Reactors, 

W88-02108  5D 

METHEMOGLOBINEMIA 

Effect  of  Sodium  Chloride  and  Calcium  Chlo- 
ride on  Nitrite  Induced  Methemoglobinemia  In 
Clarias  Lazera, 
W88-02466  5C 

METHYLETHYL  KETONE 

Pilot  Testing  and  Design  of  a  High  Temperature 
Air  Stripping  System  for  MEK  Removal, 
W88-02199  5D 

METROPOLITAN  WATER  MANAGEMENT 

Effectiveness  of  Residential  Water  Conservation 

Measures, 

W88-02316  3D 

Emerging   State   Roles   in   Urban   Stormwater 

Management, 

W88-02383  6E 

MICHIGAN 

Industrial  Sludge  Disposal  in  Michigan, 
W88-01500  5E 

Low-Rate  Cropland  Application:  A  Case  Histo- 
ry in  Jackson,  Michigan, 
W88-01511  5E 


Calcining  Sludge  -  A  Partial  Solution, 
W88-01513 


5E 


Synergetic   Approach   to   Control   Acid    Mine 
Drainage:  A  Michigan  Case  History, 
W88-01563  5G 

St.  Marys  River,  Michigan:  An  Ecological  Pro- 
file, 
W88-01660  2E 


Water  and  the  Michigan  Economy:  Managing 

Water  Quality, 

W88-01758  5G 

Fiscal   Year    1986   Program   Report  (Michigan 

Institute  of  Water  Research). 

W88-01765  9D 

MICROALGAE 

Photosynthetic  Kinetics  Determine  the  Outcome 
of  Competition  for  Dissolved  Inorganic  Carbon 
by    Freshwater    Microalgae:    Implications    for 
Acidified  Lakes, 
W88-01988  2H 

MICROBIAL  DEGRADATION 

Microbiology  of  Anaerobic  Digestion, 
W88-02107  5D 

MICROBIAL  INDICATORS 

Reduction  of  Microbial  Indicators  and  Viruses 

in  a  Cypress  Strand, 

W88-01947  5B 

MICROBIAL  PRODUCTS 

Critical  Evaluation  of  Microbial  Product  For- 
mation in  Biological  Processes, 
W88-01945  5D 

MICROBIOLOGICAL  STUDIES 

DOE  Deep  Probe  -  Field  Evaluation  and  Plan- 
ning Workshop, 
W88-01607  5B 

Evaluation  of  the  saturation  approach  to  meas- 
urement of  Vmax  for  Glucose  Mineralization  by 
Epilithic  Freshwater  Bacteria, 
W88-01803  2H 


Microbial  Growth  on  Ion  Exchangers, 
W88-01834 


5D 


Toxicology     of    Organic     Micropollutants    in 
Drinking  Water:  Estimating  the  Risk, 
W88-01899  5G 

Disinfection  Efficiency  and  Problems  Associat- 
ed with  Maturation  Ponds, 
W88-01949  5D 

Removal  of  Excreted  Bacteria  and  Viruses  in 

Deep  Waste  Stabilization   Ponds  in   Northeast 

Brazil, 

W88-01950  5D 

Stable  Foams  in  Activated  Sludge  Plants, 
W88-02055  5D 

Virological  Studies  on  an  Anaerobic  Digestion 

System  for  Liquid  Pig  Manure, 

W88-02076  5D 

Microbiology  of  Anaerobic  Digestion, 
W88-02107  5D 


Granulation  in  UASB  Reactors, 
W88-02108 


5D 


Use  of  ATP  as  a  Measure  for  Control  of  Micro- 
bial Contamination  in  Metalworking  Fluids, 
W88-02189  5G 

Comparison  of  Acute  Toxicity  Evaluations  and 
EPA  Water  Quality  Criteria  with  Macroinverte- 
brate  Community  Analysis  at  Sites  of  Electrofin- 
ishing  Discharges  to  Streams, 
W88-02192  5A 

Proceedings,   Second   Investigators'  Meeting  - 
Savannah  River  Exploratory  Deep  Probe. 
W88-02265  5B 

Influence  of  Biological  Activity  on  GAC  Per- 
formance, 
W88-02297  5D 


SU-44 


SUBJECT  INDEX 


MODEL  STUDIES 


MICRONESIA 

Water  Supply  in  Micronesia, 
W88-01889 


5F 


MICROORGANISMS 

Proceedings,   Second   Investigators'   Meeting  ~ 
Savannah  River  Exploratory  Deep  Probe. 
W88-02265  5B 

Criteria  Establishing  Biofilm-Kinetic  Types, 
W88-02349  5D 

MICROWAVE  SENSORS 

Microwave  Remote  Sensing  of  Snowpack  Prop- 
erties: Potential  and  Limitations, 
W88-02438  7B 

MICROWAVES 

Field  Evaluation  of  a  Dual-Channel  Microwave 
Radiometer  Designed  for  Measurements  of  Inte- 
grated Water  Vapor  and  Cloud  Liquid  Water  in 
the  Atmosphere, 
W88-O2053  7B 

MIGRATION 

Oil  Contamination  of  Raptors  Migrating  Along 

the  Red  Sea, 

W88-01857  5C 

MILDEWS 

Influence  of  Acid  Precipitation  on  the  Develop- 
ment of  Erysiphe  Graminis  DC  f.  sp.  Tritici 
Marchal  (Einfluss  Saeurehaltiger  Niederschlaege 
auf  die  Entwicklung  von  Erysiphe  Graminis 
DC.  f.  sp.  Marchal), 
W88-02098  5C 

MILKFISH 

Acute  Nitrite  Toxicity  and  Methemoglobinemia 
in  Juvenile  Milkfish  (Chanos  chanos  Forsskal), 
W88-02042  5C 


MINE  DRAINAGE 

Mine  Water. 
W88-01554 


4B 


Submodels     of     GVoundwater-Surface     Water 
Interaction  for  the  Analysis  of  Regional  Water 
Policies  in  Open-Pit  Lignite  Mining  Areas, 
W88-01575  2A 

Ground-Water     Reactions     to     Surface     Coal 

Mining  in  Semiarid  Lands, 

W88-01576  4C 

Land   Subsidence   Effected   by   Dewatering   of 

Open-Pits, 

W88-01577  4C 

Main  Dewatering  of  Mines  New  Cost  Saving 

Techniques, 

W88-01578  4B 

Water  Problem  in  Relation  to  Mining  at  Magne- 

site  Deposits  in  Slovakia, 

W88-01580  4B 

Mine  Dewatering  Design  in  Surface  Mining  to 
Improve  the  Quality  of  Ground  Water, 
W88-01581  4B 

Hot  Water  Seepage  into  Shallow  Coal  Mines  of 
Manuguni  Coalbelt,  Godavari  Valley  Coalfield 
Andhra  Pradesh,  India, 
W88-01585  2F 

Hydrogeological  Investigations  in  Mining  (with 

Reference  to  USSR  Experience), 

W88-01586  4B 

Issues  of  Aquifer  Leakage  in  In-Situ  Uranium 

Mining, 

W88-01587  2F 

Influence  of  Mining  on  the  Groundwater  Miner- 
alization in  the  Upper  Silesian  Coal  Basin, 
W88-01588  4C 


Mine  Water  -  A  Resource  for  Transportation  of 

Ores  from  Underground  Mines, 

W88-01589  3C 

Study  of  Formation  of  Fissure-Karst  Water  In- 
flows into  Mine  Workings, 
W88-01590  2F 

Water  in  Mining  and  Underground  Works  (El 
Agua  en  la  Mineria  y  Trabajos  Subterraneos). 
W88-01601  4B 

MINE  WASTES 

Behaviour  of  Radium  in  Tailings  Dams  and  En- 
vironmental Waters  in  the  Witwatersrand  (South 
Africa)  Gold/Uranium  Mining  Area, 
W88-01558  5B 

Removal  of  Toxic  Elements  in  Mine  Effluents 

by  CCIX, 

W88-01560  5D 

Heavy  Metal  Pollution  from  Mining  in  Green- 
land, 
W88-01562  5C 

Synergetic    Approach    to   Control   Acid    Mine 
Drainage:  A  Michigan  Case  History, 
W88-01563  5G 

Planning  and  Design  of  Coal  Waste  Disposals  in 

View  of  Groundwater  Protection, 

W88-01565  5G 

Hydrogeologic  Aspects  of  the  Abandonment  of 

an  Underground  Lead-Zinc  Mine, 

W88-01570  4B 

Biological  Treatment  of  Mining  Effluents, 
W88-02010  5D 

Acidophilic  Heterotrophic  Bacteria  Isolated 
from  Acidic  Mine  Drainage,  Sewage,  and  Soils, 
W88-02367  5B 

MINE  WATER 

Surface   Protection   Problem   in   Conditions  of 

Water  Hazard  in  Diapir  Salt  Mines, 

W88-01564  4B 

Biogenic  Nature  of  Corrosivity  of  Sulphide  De- 
posits Mine  Water  and  Some  of  Its  Geochemical 
and  Mining-Technical  Impacts, 
W88-01568  5C 

MINERAL  WATER 

Study  by  Epifluorescence  of  the  Fate  of  the 

Total  Bacterial  Flora  in  a  Bottled  Mineral  Water 

(Etude  par  Epifluorescence  de  L'Evolution  de  la 

Microflore  Totale  dans  une  Eau  Minerale  Em- 

bouteillee), 

W88-02346  5B 

MINERALIZATION 

Influence  of  Mining  on  the  Groundwater  Miner- 
alization in  the  Upper  Silesian  Coal  Basin, 
W88-01588  4C 

Groundwater   Flow    Paths   and   Hydrogeoche- 
mistry  in  Deep  Granites  and  Gneisses  (Grund- 
wasserfliesswege  und  Hydrogeochemie  in  Tiefen 
Graniten  and  Gneisen), 
W88-02097  2F 


MINING 

Problems  of  Mud  Solid  Intrusions  into  Mining 

Pits, 

W88-01584  8D 


MINERALS 

Method  of  In-Situ  Leaching  of  Ores, 
W88-01778 


5G 


MINES 

Liquidation  of  Abandoned  Mine  Excavations  by 

Flooding, 

W88-01583  4B 

Case  Study:  Hydrogeochemical  Prospection  in  a 

Lead-Zinc  Mine  (Vedrin,  Belgium), 

W88-01591  2F 


MINING  ENGINEERING 

Mine  Water. 
W88-01554 


4B 


Water  in  Mining  and  Underground  Works  (El 
Agua  en  la  Mineria  y  Trabajos  Subterraneos). 
W88-01601  4B 

MINNESOTA 

Groundwater  Flow  in  a  Bog-Fen  Complex,  Lost 
River  Peatland,  Northern  Minnesota, 
W88-01982  2F 

MINNOWS 

Habitat  Use  of  the  Central  Mudminnow  (Umbra 
limi)  and  Yellow  Perch  (Perca  flavescens)  in 
Umbra-Perca  Assemblages:  the  Roles  of  Compe- 
tition, Predation,  and  the  Abiotic  Environment, 
W88-02425  2H 

MIRE  DEVELOPMENT 

Mire  Development,  Pool  Formation  and  Land- 
scape Processes  on  Patterned  Fens  in  Dalarna, 
Central  Sweden, 
W88-01708  2H 

MISSISSIPPI 

Fiscal  Year   1986  Program  Report  (Mississippi 
Water  Resources  Research  Institute). 
W88-01776  9D 

MISSISSIPPI  RIVER 

Study  of  the  Impacts  of  Reduced  Dredging  Pro- 
cedures on  the  Navigability  of  the  Upper  Missis- 
sippi River, 
W88-01550  2J 

Vertical,  Horizontal,  and  Diel  Distribution  of 

Invertebrate    Drift    in    the    Lower    Mississippi 

River, 

W88-02278  2H 

Scour   Protection   for   Locks   and   Dams   2-10, 

Upper  Mississippi  River, 

W88-02283  8A 

MISSOURI 

Fiscal    Year    1986    Program    Report    (Missouri 

Water  Resources  Research  Center). 

W88-01768  9D 

Emergency  Stabilization  and  Cleanup  of  Dioxin 

Sites, 

W88-02190  5G 

MIXING 

Method  for  Evaluating  the  Mixing  Characteris- 
tics  of  U.V.    Reactors   with    Short   Detention 
Times, 
W88-01836  5D 

Nitrogen    Exchange    Between    a    Southeastern 

USA   Salt   Marsh   Ecosystem   and   the   Coastal 

Ocean, 

W88-01995  2L 

MOBILE  HARBOR 

Simulation   Study    of  the    Navigability   of  the 
Main  Ship  Channel  in  Mobile  Harbor, 
W88-01552  8A 

MODEL  STUDIES 

Dredged  Material  Disposal  Management  Model, 
W88-01530  5E 

Hybrid     Modeling     to     Reduce     Maintenance 

Dredging, 

W88-01548  2J 


SU^tt 


MODEL  STUDIES 


SUBJECT  INDEX 


Modeling  of  Migration  Processes  with  Coupled 

Migrants    and    Their    Reduction    to    Control 

Models, 

W88-01566  5G 

Submodels     of     Groundwater-Surface     Water 
Interaction  for  the  Analysis  of  Regional  Water 
Policies  in  Open-Pit  Lignite  Mining  Areas, 
W88-01575  2A 

Ground   Fractures   Due   to   Longwall   Mining 

Subsidence, 

W88-01592  8E 

Isabella  Dam  Spillway  Kern  River,  California: 

Hydraulic  Model  Investigation, 

W88-01613  8A 

Models  of  Coastal  Upwelling  Driven  by  JOINT- 

1  and  AUFTRIEB-77  Data, 

W88-01620  2L 

Some  Effects  of  Longshore  Bottom  Variability 

on  NW  African  Upwelling  Dynamics  (Algunos 

Efectos  de  la  Influencia  de  la  Variacion  de  Pro- 

fundidad  de  Costa  y  Fondo  en   Sentido  N-S 

Sobre  la  Dinamica  del  Afloramiento  del  NO  de 

Africa), 

W88-01621  2L 

Environmental  Basin  Model  for  West  Coast  Pe- 
lagic Fish  Distribution, 
W88-01650  2L 

Strength   Design   of  Reinforced-Concrete   Hy- 
draulic Structures.  Report  6:  Analytical  Study  of 
the  Ultimate   Behavior  of  Model   Reinforced- 
Concrete  Circular  Conduits, 
W88-01657  8F 

Effects  of  a  Biomodal  Pore  Distribution  on 
Matrix  Diffusion  in  a  Fractured  Porous  Medium, 
W88-01658  5B 

Dynamic  Testing  of  Homogeneous  Embankment 

Models, 

W88-01669  8D 

Water  Quality  Modeling:  A  Review  of  the  Anal- 
ysis of  Uncertainty, 
W88-01675  5G 

Two  Adjacent  Pipe  Diameters  at  the  Optimal 

Solution   in   the   Water   Distribution    Network 

Models, 

W88-01678  5F 

Laboratory   and   Simulation   Studies  of  Solute 

Transport  in  Fracture  Networks, 

W88-01683  5B 

Using    the    Method    of   Moments    to    Analyze 
Three-Dimensional     Diffusion-Limited     Solute 
Transport  From  Temporal  and  Spatial  Perspec- 
tives, 
W88-01690  5B 

Simultaneous  Inversion  of  Hydrogeologic  Data 
and  Thermal  Data:  1.  Theory  and  Application 
Using  Hydraulic  Head  Data, 
W88-01691  2F 

Influence  of  Rainfall  Distribution  in  Numerical 
Simulation  of  Evapotranspiration  From  a  Multi- 
layer Model  Pine  Canopy, 
W88-01696  2D 


Generalized  Kinematic  Catchment  Model, 
W88-O1702 


2E 


Prevention    and    Containment    of    Hazardous/ 
Toxic  Materials  Spills  in  Department  of  Defense 
Storage  and  Handling  Areas, 
W88-01736  5E 

Two  Simple  Models  for  Estimating  Daily  Mean 
Water  Temperatures  and  Diel  Variations  in  a 
Danish  Low  Gradient  Stream, 
W88-01830  2H 


2,2-Dibromo-3-Nitriloproprionamide    (DBNPA) 
Chemical  Degradation  in  Natural  Waters:  Ex- 
perimental  Evaluation  and   Modeling  of  Com- 
petitive Pathways, 
W88-01840  5B 

Impact  of  Acidification   on   Macroinvertebrate 
Assemblages  in  Welsh  Streams:  Towards  an  Em- 
pirical Model, 
W88-01865  5C 

Advection-Diffusion    Pollution    Model    of   the 

Lagoon  of  Venice, 

W88-01875  5B 

Steady-State   Achievement  by   Introduction  of 
True  Tidal  Velocities  in  a  Pollution  Model  of 
the  Venice  Lagoon, 
W88-01876  5B 

Tidal  Three-Dimensional  Diffusion  in  a  Model 
of  the  Lagoon  of  Venice  and  Reliability  Condi- 
tions for  Its  Numerical  Integration, 
W88-01877  5B 

Developing  Models  for  Predicting  Trihalometh- 
ane  Formation  Potential  and  Kinetics, 
W88-01893  5F 

Comparison  of  Geostatistical  Methods  for  Esti- 
mating Transmissivity  Using  Data  on  Transmis- 
sivity  and  Specific  Capacity, 
W88-01912  2F 

Stochastic  Model  for  the  Long-Term  Transport 
of  Stored  Sediment  in  a  River  Channel, 
W88-01913  2J 

Alpha,    Beta,    Gamma    of   Evaporation    From 

Saline  Water  Bodies, 

W88-01917  2D 

Critical  Chemical  Reaction  Rates  for  Multicom- 
ponent  Groundwater  Contamination  Models, 
W88-01918  5B 

Significance  of  Segregation  of  Biomass  in  Bio- 
films, 
W88-01943  5B 

Dimensioning  of  Combined  Sewer  System  De- 
tention  Basins  by   Long   Term   Simulation   of 
Storm  Water  Runoff, 
W88-01952  5D 

System  Modelling  of  the  Interaction  Between 
Surface  and  Ground  Waters  in  Problems  of  Hy- 
drology, 
W88-01962  2A 

Ecosystem  Model  of  Phosphorus  Cycling  in  a 
Warm     Monomictic,     Hypertrophic     Impound- 
ment, 
W88-01978  2H 

Relationship  Between  Winter  Lake  Cover,  Radi- 
ation Receipts  and  the  Oxygen  Deficit  in  Tem- 
perate Lakes, 
W88-02005  2H 

Kinetics  of  an  Activated  Biofilter  Process, 
W88-02017  5D 

Use  of  Autocorrelation  Molecular  Descriptors  in 
Quantitative  Structure-Ecotoxicity  Relatioships 
Studies  (Utilisation  des  Descripteurs  Molecu- 
laires  d'Autocorrelation  dans  les  Etudes  Quanti- 
tatives  du  Type  Structure-Ecotoxicite), 
W88-02104  5C 

Modelling  Toxic  Response  of  Anaerobic  Treat- 
ment, 
W88-02109  5D 

Anaerobic   Upflow    Bed-Filter   -   Development 

and  Application, 

W88-02112  5D 


Biokinetic  Models  to  Optimize  Aerated  Stabili- 
zation Basins, 
W88-02164  5D 

Biological  Treatment  of  Soy  Sauce  Fermenta- 
tion Waste  -  Computer  Simulation  of  Fill-and- 
Draw  Activated  Sludge  System, 
W88-02216  5D 

Ecosystem  Modelling  of  a  River  Basin, 
W88-02230  6A 

Subsurface    Flow    and    Transport    of   Organic 
Chemicals:  An  Assessment  of  Current  Modeling 
Capability  and   Priority  Directions  for  Future 
Research  (1987-1995), 
W88-02264  5B 

Ship  Navigation  Simulator  Study  Savannah 
Harbor  Widening  Project  Savannah,  Georgia, 
W88-02282  8B 

Scour   Protection   for   Locks  and   Dams  2-10, 

Upper  Mississippi  River, 

W88-02283  8A 

Concepts  and  Principles  of  Carbon  Applications 

in  Wastewater  Treatment, 

W88-02285  5D 

Mass    Transfer    Characteristics    of    Activated 

Carbon  Adsorption, 

W88-02287  5D 

Effect    of    Operating    Parameters    on    Carbon 

Usage, 

W88-02288  5D 

Biological/ Adsorption  Interactions  with  PAC, 
W88-02305  5D 

Two-Equation  Model  for  Contaminant  Disper- 
sion in  Natural  Streams, 
W88-02328  5B 

Kinetics  of  Water  Vapor  Adsorption  on  Soils, 
W88-02329  2G 

Water  Uptake  by  Roots  in  Cracks  and  Water 

Movement  in  Clayey  Subsoil, 

W88-02330  21 

Criteria  Establishing  Biofilm-Kinetic  Types, 
W88-02349  5D 

New  Studies  of  Urban  Flood  Frequency  in  the 

Southeastern  United  States, 

W88-02352  4C 

Modeling   the   Flow   of  Immiscible   Fluids   in 

Soils, 

W88-02360  2G 

Modelling  of  a  Planktonic  Ecosystem  in  an  En- 
closed Water  Column, 
W88-02375  2L 

Stochastic   Dynamic   Programming   Based   Ap- 
proach to  the  Operation  of  a  Multi-Reservoir 
System, 
W88-02376  2H 

Optimizing  Nonpoint  Source  Controls  in  Water 

Quality  Regulation, 

W88-02378  5G 

Predicting  the  Summer  Peak  Biomass  of  Four 
Species    of    Blue-Green    Algae    (Cyanophyta/ 
Cyanobacteria)  in  Swedish  Lakes, 
W88-02379  2H 

Hydrologic  Simulation  of  the  Brandywine  Basin, 
W88-02380  2E 

Optimal  Management  of  a  Regional  Aquifer  in 

Eastern  Saudi  Arabia, 

W88-02381  4B 


SU-46 


SUBJECT  INDEX 


MUNICIPAL  WASTEWATER 


Using  Crop  Yield  and  Evapotranspiration  Rela- 
tions for  Regional  Water  Requirement  Estima- 
tion, 
W88-02382  2D 

Generalized  Watershed  Loading  Functions  for 

Stream  Flow  Nutrients, 

W88-02386  5B 

Groundwater     Temperature     Fluctuations     at 
Lyons  Ferry  Fish  Hatchery,  Washington, 
W88-02388  2F 

Computer  Modelling  Study  of  the  Chemistry 
Occurring  During  Cloud  Formation  over  Hills, 
W88-O2402  2K 

Theoretical  Assessment  of  Pollutant  Deposition 
to  Individual  Land  Types  During  A  Regional- 
Scale  Acid  Deposition  Episode, 
W88-024O4  5B 

Wet  Deposition  of  Sulfate  and  Its  Relationship 

to  Sulphur  Dioxide  Emissions, 

W88-024O6  5B 

Optimal  Daily  Operation  of  Surface- Water  Sys- 
tems, 
W88-02412  6D 

Optimal  Canal  Location  Using  Environmental 

Mapping, 

W88-02416  6A 

Optimal   Aqueduct   Capacity   and   Distribution 

Policy:  Continuous  Approach, 

W88-02418  5F 

Optimal   Aqueduct   Capacity   and   Distribution 

Policy:  Discrete  Approach, 

W88-02419  5F 

Reliability  Indices  for  Water  Supply  Systems, 
W88-O2420  5F 

Multivariate  Stochastic  Modelling  of  Grass  Flu- 
oride and  Airborne  Fluorides, 
W88-02422  5B 

Rational  Bases  for  Designing  Vapour  Compres- 
sion Water  Desalination  Systems, 
W88-02428  3A 

Digital  Simulation  Model  for  Brine  Coning  in 

Unconfined  Anisotropic  Aquifers, 

W88-02441  2F 

Response  of  Two  Adirondack  Watersheds  to 

Acidic  Deposition, 

W88-02465  5C 

Nonlinear  Optimization  Modeling  of  Coliform 

Bacteria, 

W88-02490  5G 

MODIFIED  EXTENDED  AERATION 

Modified  Extended  Aeration  Plant  for  Minimiz- 
ing Sludge  Production, 
W88-02208  5D 

MOLASSES 

Molasses  Promoted  Biological  Sulfur  Recovery 

from  High  Sulfate  Wastes, 

W88-02219  5D 

MOLECULAR  STRUCTURE 

Methods  to  Determine  Structure  in  Water  and 

Aqueous  Solutions, 

W88-01594  IB 

Low-Frequency  Raman  Scattering  from  Water 
and  Aqueous  Solutions:  A  Direct  Measure  of 
Hydrogen  Bonding, 
W88-01595  IB 

Methods  for  the  Study  of  Water  in  Ice  Phases, 
W88-01596  1A 


MOLECULAR  WEIGHTS 

Molecular  Weight  Distributions  of  Soluble  Or- 
ganic Matter  in  Various  Secondary  and  Tertiary 
Effluents, 
W88-01946  5D 

MOLINATE 

Biotransformation  of  Molinate  (Ordram)  in  the 

Striped  Bass  (Morone  Saxatilis), 

W88-02029  5B 

MOLLUSKS 

In  Situ  Studies  and  Experiments  of  the  Ecotoxi- 
cology  of  Four  Metals  (Cd,  Pb,  Cu,  Zn)  on 
Algae  and  grazing  mollusks  (gastropoda) 
(Etudes  in  situ  Et  Experimentales  De  L'Ecotoxi- 
cologie  De  Quatre  Metaux  (Cd,  Pb,  Cu,  Zn) 
Chez  Des  Algues  Et  Des  Mollusques  Gastero- 
podes  Brouteurs), 
W88-02476  5C 

MONITORING 

Monitoring  the  Response  of  Soils  and  Crops  to 

Sludge  Applications, 

W88-01517  5C 


Discussion  of  Groundwater  Monitoring, 
W88-01518 


7A 


Long-Term  Monitoring  of  CE  Habitat  Develop- 
ment on  Dredged  Material  Sites,  1974-84, 
W88-01533  5C 

Use  of  Multi-Level  Gas  Driven  Samplers  and 
Conventional  Monitoring  Wells  for  Evaluation 
of  Groundwater  Contamination  at  an  Uncon- 
trolled Hazardous  Waste  Site, 
W88-01726  5E 

Prevention    and    Containment    of    Hazardous/ 
Toxic  Materials  Spills  in  Department  of  Defense 
Storage  and  Handling  Areas, 
W88-01736  5E 

Monitoring  an  Implemented  Remedial  Action, 
W88-01745  5E 

Impact    of    EPA's    Biomonitoring    Policy    on 

POTWs, 

W88-01823  5G 

Disinfection  Efficiency  and  Problems  Associat- 
ed with  Maturation  Ponds, 
W88-01949  5D 

Improved  Alkalimetric  Monitoring  for  Anaero- 
bic Digestion  of  Poultry  Manure, 
W88-02147  5D 

Methodology  for  Monitoring  and  Evaluation  of 
Integrated  Land  and  Water  Development, 
W88-02232  6B 

Using  Asiatic  Clams  as  a  Biomonitor  for  Chryso- 
tile  Asbestos  in  Public  Water  Supplies, 
W88-02318  5  A 

Pilot  Study  of  Small-Scale  Monitoring  Methods 
of  Herbicide  Residues  in  Soil  and  Water, 
W88-02358  5B 

MONOCHLOROPHENOLS 

Anaerobic  Biodegradation  of  Monochlorophen- 

ols, 

W88-02011  5D 

MONTANA 

Simulation  Model  of  Competition  for  Water  Re- 
sources Among  Industries  in  a  River  Basin, 
W88-01866  6D 

MORTALITY 

Colorectal  Cancer  Mortality  and  Incidence  in 

Campbell  County,  Kentucky, 

W88-01999  5C 

Health  Significance  of  Chlorination  Byproducts 
in  Drinking  Water:  The  Houston  Experience, 
W88-02427  5C 


MOSQUITOES 

Influence  of  Stagnation  of  Water  Pathways  on 
Mosquito    Population    Density    in    Connection 
with  Malaria  Transmission  in  the  Solomon  Is- 
lands, 
W88-01712  6G 

Trophic    Relations    between    Two    Agents    of 
Sewage  Purification  Systems:  Algae  and  Mos- 
quito Larvae, 
W88-02065  5D 

MOUNT  EVEREST 

Chemical  Composition  of  Fresh  Snow  on  Mount 

Everest, 

W88-01860  5A 

MOUNT  SAINT  HELENS 

Evaluation  of  the  Fluid  Dynamic  Properties  of 

Mud  Flows  on  Mount  St  Helens, 

W88-02270  2J 


Mount  St.  Helens:  The  Aftermath, 
W88-02272 


5G 


MUD 

Method  and  Apparatus  for  Disposing  of  Drilling 
Muds  and  Wastes  Generated  During  Well  Drill- 
ing Operations  and  for  Plugging  and  Abandon- 
ing the  Well, 
W88-01777  5E 

MUD-FLATS 

Influences  of  Tidal  Water  Position  and  Sedi- 
ments Physical  Properties  on  the  Meiofauna  of 
an  Atlantic  Mud-Flat  (Loire  Estuary,  France) 
(Influences  de  la  Position  Intertidale  et  des  Pro- 
prietes  Physiques  des  Sediments  sur  la  Meio- 
faune  d'une  Vasiere  Atlantique  (Estuaire  de  la 
Loire,  France)), 
W88-02100  2L 

MUD  INTRUSION 

Problems  of  Mud  Solid  Intrusions  into  Mining 

Pits, 

W88-01584  8D 

MUDDY  CREEK 

Evaluation  of  the  Fluid  Dynamic  Properties  of 

Mud  Flows  on  Mount  St  Helens, 

W88-02270  2J 

MUDFLOWS 

Evaluation  of  the  Fluid  Dynamic  Properties  of 

Mud  Flows  on  Mount  St  Helens, 

W88-02270  2J 

MULLET 

Culture  of  Mullet  Species  in  Ponds  Receiving 
Iron  Crush  Effluents  at  El-Baharia  Oasis,  Egypt, 
W88-02041  81 

MULTIPURPOSE  RESERVOIRS 

Critical  Assessment  of  the  Influence  of  Manage- 
ment Practices  on  Water  Quality,  Water  Treat- 
ment, and  Sport  Fishing  in  Multipurpose  Reser- 
voirs in  Kansas, 
W88-01764  6G 

MUNICIPAL  WASTES 

Recent    Developments    in    Methane    Recovery 

from  Municipal  Landfills, 

W88-01756  5E 

Anaerobic  Digestion  of  Municipal  Solid  Wastes, 
W88-02120  5E 

MUNICIPAL  WASTEWATER 

Municipal  Wastewater  Treatment  Plant  Sludge, 
W88-01501  5E 

Impact   of  Septic   Tank   Sludge   on   Municipal 

Wastewater  Treatment  Plants, 

W88-01503  5E 


SU-47 


MUNICIPAL  WASTEWATER 


SUBJECT  INDEX 


Behaviour  of  Alkylphenol  Polyethoxylate  Sur- 
factants   and    of    Nitrilotriacetate    in    Sewage 
Treatment, 
W88-01939  5A 

Development  of  Technology  for  the  Use  of  the 
UASB  Reactor  in  Domestic  Sewage  Treatment, 
W88-02115  5D 


Greening  of  Blue  Mountain, 
W88-02126 


5E 


Land  Application  of  Municipal  Wastewater:  Im- 
pacts of  Water  Rights  and  Land-Use  Controls, 
W88-02276  5E 

Application  of  GAC  to  Municipal  Wastewaters, 
W88-02289  5D 

Application      of      PACT(R)      to      Municipal 

Wastewaters, 

W88-02301  5D 

MUNICIPAL  WATER  MANAGEMENT 

Water     Conservation     and     Management     in 

Barrow,  Alaska, 

W88-02312  3D 

MUSSELS 

Effect  of  Oil  and  Dispersants  on  the  Growth  of 

Mussels, 

W88-02000  5C 

Culture  of  Endomyces  fibuliger  in  Mussel  Proc- 
essing Wastes  and  Precipitation  with  PEGs  of  its 
Extracellular  Amylolytic  System, 
W88-02060  5C 

Relationship  Between  Lead  Concentrations  in 
Seawater  and  in  the  Mussel  Mytilus  edulis:  A 
Water-Quality  Criterion, 
W88-O2370  5B 

Interaction  of  Trace  Metals  Zn,  Cd,  and  Mn, 
with  Ca  Concretions  in  the  Gills  of  Freshwater 
Unionid  Mussels, 
W88-02424  5C 

MUTAGENICITY 

Bacterial  Mutagenicity  and  Chemical  Analysis 
of    Polycyclic    Aromatic    Hydrocarbons    and 
Some  Nitro  Derivatives  in  Environmental  Sam- 
ples Collected  in  West  Germany, 
W88-02057  5C 

Mutagenicity  Studies  in  Salmonella:  Residues  of 

Ozonated    and/or    Chlorinated    Water    Fulvic 

Acids, 

W88-02058  5C 

MYCORRHIZAE 

Cadmium  Effects  on  Mycorrhiage:  A  Research 
Need  in  Forestland  Application  of  Sludge, 
W88-01520  5C 

MYCTOPHIDS 

Distribution  and  Abundance  of  Myctophid  and 
Gonostomatid  Larvae  off  NW  Africa  (Distribu- 
cion  y  Abundancia  de  Larvas  de  Mictofidos  y 
Gonostomatidos  en  el  Noroeste  de  Africa), 
W88-01648  2L 

MYTILUS 

239,  240Pu  Levels  in  Mussels  Mytilus  Sp.  Col- 
lected from  the  French  Coasts  (1983-1984):  A 
Radiochemical  and  Microanalytical  Study  (Suivi 
des  Niveaux  de  Plutonium  239-240  dans  des 
Moules  Mytilus  Sp.  Prevelees  sur  le  Littoral 
Francais  (1983-1984):  Etudes  Radiochimique  et 
Microanalytique), 
W88-02105  5B 


NAM  PONG  RIVER 

Ecosystem  Modelling  of  a  River  Basin, 
W88-O2230 


6A 


NARRAGANSETT  BAY 

Lignin    Geochemistry   of  Sediments    from    the 

Narragansett  Bay  Estuary, 

W88-01970  2L 

NATIONAL  ENVIRONMENTAL  POLICY  ACT 

Environmental  Impact  Analysis  as  Related  to 

River  Basin  Management, 

W88-01886  6G 

NATIONAL  WEATHER  SERVICE 

Water  Utility  Makes  Use  of  National  Weather 

Service  Radar, 

W88-02393  7B 

NATIONALIZATION 

Nationalization    and    Efficient    Management   of 

Water  Resources  in  Iran, 

W88-02417  6E 

NATURAL  WATERS 

Effect  of  Adsorption  on  Calibration  Graphs  Ob- 
tained for  Lead,  Cadmium  and  Copper  in  Natu- 
ral Water  Samples, 
W88-02399  5A 

NAVIGATION 

Third  United  States  -  The  Netherlands  Meeting 
on  Dredging  and  Related  Technology. 
W88-01522  5G 

Accomodating      Environmental      Constraints- 
Modification  of  a  Navigational  Project  in  Coast- 
al Louisiana, 
W88-01532  6G 

Beach  Restoration  on  Sandy  Hook,  Gateway 
National   Recreation   Area,   from   Maintenance 
Dredging  of  Ambrose  and  Sandy  Hook  Federal 
Navigation  Channels, 
W88-01534  8A 

Mathematical  Modeling  of  Ship  Operations  in 
Relation  to  the  Design  of  Large  Harbours, 
W88-01547  8A 

Study  of  the  Impacts  of  Reduced  Dredging  Pro- 
cedures on  the  Navigability  of  the  Upper  Missis- 
sippi River, 
W88-01550  2J 

Simulation   Study   of  the   Navigability   of  the 
Main  Ship  Channel  in  Mobile  Harbor, 
W88-01552  8A 

Safe  Navigation  Speeds  and  Clearance  at  Lower 
Sill,  Temporary  Lock  52,  Ohio  River, 
W88-02281  8B 

Ship  Navigation  Simulator  Study  Savannah 
Harbor  Widening  Project  Savannah,  Georgia, 
W88-02282  8B 

NAVIGATION  CHANNELS 

Advance  Maintenance  in  Navigation  Channels, 
W88-01549  8A 

NEMATODES 

Seasonal  Species  Composition,  Density  and  Role 
of    Nematodes    in    Activated-Sludge    Effluent 
Treatment  Works, 
W88-02345  5D 

NETHERLANDS 

Development  of  the  Dutch  Policy  Concerning 

Dredged  Material  Disposal, 

W88-01538  6E 

NEUROTOXICITY 

Comparative  Toxicity,  Cholinergic  Effects,  and 
Tissue  Levels  of  S,S,S,-Tri-n-Butyl  Phosphoro- 
trithioate  (DEF)  to  Channel  Catfish  (Ictalurus 
Punctatus)  and  Blue  Crabs  (Callinectes  Sapidus), 
W88-02040  5C 

NEUTRALIZATION 

Addition  of  NaOH,  Limestone  Slurry  and  Fine- 
grained Limestone  to  Acidified  Lake  Water  and 


the  Effects  on  Smolts  of  Atlantic  Salmon  (Salmo 

Salar  L.), 

W88-02342  5G 

NEW  JERSEY 
TEAM    Study:    Personal    Exposures   to   Toxic 
Substances  in  Air,  Drinking  Water,  and  Breath 
of  400  Residents  of  New  Jersey,  North  Carolina, 
and  North  Dakota, 
W88-01881  5C 


Turnaround  in  Sussex  County, 
W88-02123 


5E 


NEW  YORK 

Use  of  a  Bioassay  to  Evaluate  the  Bioaccumula- 

tion  of  Contaminants  by  Animals  Colonizing  a 

Wetland  Created  with  Contaminated  Dredged 

Material, 

W88-01536  5B 

Thermal   Sludge   Drying   -  A   Look   at   Drum 

Dryer  Systems, 

W88-02157  5D 

Design   of  an   Enclosed   Composting   Reactor, 
W88-02158  5D 

Impact  of  a  Chlor-Alkali  Plant  on  Onondaga 

Lake  and  Adjoining  Systems, 

W88-02467  5C 

NICKEL 

Prediction  of  Soluble  Nickel  Removal  by  Acti- 
vated Sludge  Using  Free  Metal  Ion  Concentra- 
tions, 
W88-01938  5D 

Nickel       Removal       from       Nickel       Plating 
Wastewater  Using  Iron,  Carbonate,  and  Poly- 
mers for  Precipitation  and  Coprecipitation, 
W88-02174  5D 

NICKEL  REMOVAL 

Prediction  of  Soluble  Nickel  Removal  by  Acti- 
vated Sludge  Using  Free  Metal  Ion  Concentra- 
tions, 
W88-01938  5D 

NIGER  RTVER 

Analysis  of  Stratigraphic  Control  on  River  Bank 

Failure, 

W88-01994  8D 

NILE  PERCH 

Lake  Perched  on  Piscine  Peril, 

W88-01989  2G 

NILE  RIVER 

Integrated  River  Basin  Development;  The  Chal- 
lenges to  the  Nile  Basin  Countries, 
W88-02242  6A 

NITRATES 

Spatial  Distribution  and  Analysis  of  Groundwat- 
er Nitrate  Contamination  in  Kalamazoo  County, 
Michigan, 
W88-01763  5B 

Occurrence  of  Precursors  and  N-Alkyl-N-Nitro- 

so  Compounds, 

W88-01821  5C 

Fluorimetric  Determination  of  Nitrate  in  Natu- 
ral Waters  with  3-Amino-l,5-Naphthalenedisul- 
phonic  Acid  in  a  Flow-Injection  System, 
W88-01870  5A 

Effects  of  Atrazine  on  Dissolved  Oxygen  and 
Nitrate  Concentrations  in  Aquatic  Systems, 
W88-02022  5C 

Deposition  of  Nitrate-N  and  Sulfate-S  by  Pre- 
cipitations in  Schleswig-Holstein, 
W88-02411  2B 


SU-48 


SUBJECT  INDEX 


NUTRIENTS 


Acidification  of  Nova  Scotia  Lakes:  III  Atmos- 
pheric Deposition  of  S04  and  N03  and  Effects 
on  Urban  and  Rural  Lakes, 
W88-02484  5B 

NITRIFICATION 

Nitrification  Enhancement  in  the  Powdered  Ac- 
tivated Carbon-Activated  Sludge  Process  for  the 
Treatment  of  Petroleum  Refinery  Wastewaters, 
W88-01853  5D 

Biological  Nitrification  and  Hydantoin  Removal 

in  Coal  Gasification  Wastewater, 

W88-02137  5D 

Nitrification  in  Refinery  Wastewater  Treatment, 
W88-02183  5D 

Tower-Biology  (R)  and  Its  Application  for  the 

Nitrification/Denitrification    of  Ammonia-Rich 

Wastewater, 

W88-02186  5D 

Improved  Nitrification  with  the  PACT(R)  Proc- 
ess, 
W88-02306  5D 

NTTRILOTRIACETIC  ACID 

Assessment  of  the  Interactions  of  Metals  and 
Nitrilotriacetic  Acid  in  Soil/Sludge  Mixtures, 
W88-02478  5E 

NITRITES 

Occurrence  of  Precursors  and  N-Alkyl-N-Nitro- 

so  Compounds, 

W88-01821  5C 

ChJoropicrin  Formation  in  Aqueous  Solution: 
Effect  of  Nitrites  on  Precursors  Formation 
During  the  Oxidation  of  Organic  Compounds 
(Formation  de  Chloropicrine  en  Milieu  Aqueux: 
Influence  des  Nitrites  sur  la  Formation  de  Pre- 
curseurs  par  Oxydation  de  Composes  Organi- 
ques), 
W88-01842  5F 

Acute  Nitrite  Toxicity  and  Methemoglobinemia 
in  Juvenile  Milkfish  (Chanos  chanos  Forsskal), 
W88-02042  5C 

Effect  of  Sodium  Chloride  and  Calcium  Chlo- 
ride on  Nitrite  Induced  Methemoglobinemia  In 
Clarias  Lazera, 
W88-02466  5C 

NITROGEN 

Particulate  Carbon  and  Nitrogen  and  Plankton 
Biomass  in  Oligotrophic  and  Upwelling  Systems, 
W88-01643  2L 

Dynamics    of   Blue-Green    Algal    (Microcystis 

Aeruginosa)  Blooms  in  the  Lower  Neuse  River, 

North  Carolina:  Causative  Factors  and  Potential 

Controls, 

W88-01761  5C 

Nutrient  Dynamics  in  Small  Mesotrophic  Fens 

Surrounded  by  Cultivated  Land,  II.:  N  and  P 

Accumulation  in  Plant  Biomass  in  Relation  to 

the  Release  of  Inorganic  N  and  P  in  the  Peat 

Soil, 

W88-01848  2H 

Nitrogen    Dynamics    During    Succession    in    a 

Desert  Stream, 

W88-01872  2H 

Effect  of  Trickle  Fertigation  with  Three  Forms 
of  Nitrogen  on  Soil  pH,  Levels  of  Extractable 
Nutrients  Below  the  Emitter  and  Plant  Growth, 
W88-01993  3F 

Nitrogen    Exchange    Between    a    Southeastern 

USA  Salt  Marsh  Ecosystem  and   the  Coastal 

Ocean, 

W88-01995  2L 

Nitrogen  and  Aerobic  Treatment  of  Slurry, 
W88-O2068  5D 


Effect  of  Rate  and  Time  of  Application  of  Nitro- 
gen in  Cow  Slurry  on  Grass  Cut  for  Silage, 
W88-02069  5E 

Prediction  of  Nitrogen  and  Phosphorus  Losses 

as    Related    to   Agricultural    Drainage    System 

Design, 

W88-02071  2G 

Laboratory  Methods  for  Estimating  Available 

Nitrogen  in  Manures  and  Sludges, 

W88-02072  5E 

Nitrogen    and    Contaminant    Control    of  Coke 

Plant    Effluents    in    an    Upgraded    Biological 

System, 

W88-02307  5G 

Generalized  Watershed  Loading  Functions  for 

Stream  Flow  Nutrients, 

W88-02386  5B 

NITROGEN  CYCLE 

Nitrogen  and  Water  Balance  Studies  in  Relation 
to  Farmyard  Manure  and  N-Fertilizer  Applica- 
tions to  Sri  Lankan  Luvisols, 
W88-02081  5B 

NITROGEN  FIXATION 

Nitrogen  Fixation  by  Trichodesmium  thiebautii 
in  the  Upwelling  Region  off  Northwest  Africa, 
W88-01633  2L 

Influence  of  Domestic  Sewage  on  Growth  and 
Nitrogen  Fixation  of  Azolla  pinnata  R.  Br., 
W88-02078  5E 

NITROGEN  REMOVAL 

Computer  Aided  Control  of  Nitrogen  Removal 
in  Small  Activated  Sludge  Wastewater  Treat- 
ment Plants, 
W88-01959  5D 

Nitrogen    Transformations    and    Reduction   by 

Ridge  and  Furrow  Land  Treatment  of  Dairy 

Waste, 

W88-02173  5D 

NITROGENOUS  WASTES 

Activated  Sludge  Treatment  of  a  High  Strength 

Nitrogenous  Waste, 

W88-02214  5D 


NTTROSOMONAS 

Light  Induced  Nitrosomonas  Inhibition, 
W88-02350 


5D 


NONIONIC  SURFACTANTS 

Behaviour  of  Alkylphenol  Polyethoxylate  Sur- 
factants   and    of    Nitrilotriacetate    in    Sewage 
Treatment, 
W88-01939  5A 

NONLINEAR  PROGRAMMING 

Nonlinear  Programming  Methods  in  Reservoir 

System  Management, 

W88-02273  2H 

NONPOINT  POLLUTION  SOURCES 

Methods  of  Limiting  Pollutant  Washout  from 

Farming    Areas    by    Nonpoint    and    Drainage 

Flows, 

W88-01966  5G 

Optimizing  Nonpoint  Source  Controls  in  Water 

Quality  Regulation, 

W88-02378  5G 

NONPOINT  SOURCES 

Generalized  Watershed  Loading  Functions  for 

Stream  Flow  Nutrients, 

W88-02386  5B 

NONSTRUCTURAL  ALTERNATIVES 

Fight  Against  Industrial  and  Urban  Pollution  in 

the  Artois  -  Picardie  Basin, 

W88-01931  5G 


NORTH  CAROLINA 

Predicting    the    Occurrence    of   Radon-222    in 

North  Carolina  Groundwater, 

W88-01760  5B 

TEAM    Study:    Personal    Exposures   to   Toxic 
Substances  in  Air,  Drinking  Water,  and  Breath 
of  400  Residents  of  New  Jersey,  North  Carolina, 
and  North  Dakota, 
W88-01881  5C 

NORTH  DAKOTA 

TEAM    Study:    Personal    Exposures   to   Toxic 
Substances  in  Air,  Drinking  Water,  and  Breath 
of  400  Residents  of  New  Jersey,  North  Carolina, 
and  North  Dakota, 
W88-01881  5C 

NOSOCOMIAL  DISEASES 

Epidemiological  Survey  of  a  Major  Outbreak  of 

Nosocomial  Legionellosis, 

W88-01920  5C 

NUCLEAR  POWERPLANTS 

239,  240Pu  Levels  in  Mussels  Mytilus  Sp.  Col- 
lected from  the  French  Coasts  (1983-1984):  A 
Radiochemical  and  Microanalytical  Study  (Suivi 
des  Niveaux  de  Plutonium  239-240  dans  des 
Moules  Mytilus  Sp.  Prevelees  sur  le  Littoral 
Francais  (1983-1984):  Etudes  Radiochimique  et 
Microanalytique), 
W88-02105  5B 

NUMERICAL  ANALYSIS 

Dimensionless  Solution  of  Lag  Time  for  Diverg- 
ing Surface, 
W88-02442  2A 

NUMERICAL  METHODS 

Two-  and  Three-Dimensional  Steady  Quasi- 
Linear  Infiltration  From  Buried  and  Surface 
Cavities  Using  Boundary  Element  Techniques, 
W88-01695  2G 

NUTRIENT  AVAILABILITY 

Impact  of  a  Chlor-Alkali  Plant  on  Onondaga 

Lake  and  Adjoining  Systems, 

W88-02467  5C 

NUTRIENT  CYCLING 

Distribution  and  Cycling  of  Nutrients  at  Four 

Sites  in  the  Benguela  System, 

W88-01636  2L 

Ecosystem  Model  of  Phosphorus  Cycling  in  a 
Warm    Monomictic,    Hypertrophic    Impound- 
ment, 
W88-01978  2H 

NUTRIENT  DISTRIBUTION 

Distribution  and  Cycling  of  Nutrients  at  Four 

Sites  in  the  Benguela  System, 

W88-01636  2L 

NUTRIENT  REMOVAL 

Dynamics    of   Blue-Green    Algal    (Microcystis 

Aeruginosa)  Blooms  in  the  Lower  Neuse  River, 

North  Carolina:  Causative  Factors  and  Potential 

Controls, 

W88-01761  5C 

Isolation  as  a  Restoration  Strategy  for  Nutrient 
Reduction  in  a  Small  Hypereutrophic  Lake, 
W88-02336  5G 

NUTRIENTS 

Nutrient  Distributions  in  the  Central  Water 
Mass  Front  near  Cabo  Blanco,  October  1981, 
W88-01618  2L 

Demonstration   of  Landfill   Gas   Enhancement 

Techniques  in  Landfill  Simulators, 

W88-01755  5E 

Dynamics  of  Blue-Green  Algal  (Microcystis 
Aeruginosa)  Blooms  in  the  Lower  Neuse  River, 


SU-49 


NUTRIENTS 


SUBJECT  INDEX 


North  Carolina:  Causative  Factors  and  Potential 

Controls, 

W88-01761  5C 

Nutrient  Enrichment  of  the  Chesapeake  Bay, 
W88-01802  2L 

Control  of  Eutrophication  of  Lakes  and  Reser- 
voirs by  Means  of  Pre-Dams.  I.  Mode  of  Oper- 
ation and  Calculation  of  the  Nutrient  Elimina- 
tion Capacity, 
W88-01844  5G 

Nutrient  Dynamics  in  Small  Mesotrophic  Fens 

Surrounded  by  Cultivated  Land,  II.:  N  and  P 

Accumulation  in  Plant  Biomass  in  Relation  to 

the  Release  of  Inorganic  N  and  P  in  the  Peat 

Soil, 

W88-01848  2H 

Light  and  Nutrients  in  the  Control  of  Aquatic 
Plant  Community  Structure.  I.  In  Situ  Experi- 
ments, 
W88-01980  2H 

Light  and  Nutrients  in  the  Control  of  Aquatic 
Plant  Community  Structure.  II.  In  situ  Observa- 
tions, 
W88-01981  21 

Effect  of  Trickle  Fertigation  with  Three  Forms 
of  Nitrogen  on  Soil  pH,  Levels  of  Extractable 
Nutrients  Below  the  Emitter  and  Plant  Growth, 
W88-01993  3F 

Generalized  Watershed  Loading  Functions  for 

Stream  Flow  Nutrients, 

W88-02386  5B 

Deposition  of  Nitrate-N  and  Sulfate-S  by  Pre- 
cipitations in  Schleswig-Holstein, 
W88-02411  2B 

Soil  Nutrient  Leaching  in  Response  to  Simulated 

Acid  Rain  Treatment, 

W88-02458  5C 

Performance  of  Wastewater  Stabilization  Ponds 

at  Different  Depths, 

W88-02460  5D 

OCEAN  BOTTOM 

Some  Effects  of  Longshore  Bottom  Variability 

on  NW  African  Upwelling  Dynamics  (Algunos 

Efectos  de  la  Influencia  de  la  Variacion  de  Pro- 

fundidad   de  Costa  y  Fondo  en   Sentido  N-S 

Sobre  la  Dinamica  del  Afloramiento  del  NO  de 

Africa), 

W88-01621  2L 

OCEAN  CIRCULATION 

Some  Aspects  of  Physical  Processes  in  Coastal 

Upwelling, 

W88-01616  2L 

Physical  and  Chemical  Parameters  in  the  Ben- 
guela  and  Cape  Blanc  Regions  During  First  and 
Second  r/v  'Professor  Siedlecki'  Cruises,  Con- 
ducted in  Nov.-Dec.  1972  and  Aug.-Sept.  1973, 
W88-01617  2L 

Nutrient  Distributions  in  the  Central  Water 
Mass  Front  near  Cabo  Blanco,  October  1981, 
W88-01618  2L 

Structure  and  Variability  of  the  Central  Water 
Mass  Front  Off  Cabo  Blanco.  October   1981- 
April  1982, 
W88-01619  2L 

Models  of  Coastal  Upwelling  Driven  by  JOINT- 

1  and  AUFTRIEB-77  Data, 

W88-01620  2L 

Some  Effects  of  Longshore  Bottom  Variability 
on  NW  African  Upwelling  Dynamics  (Algunos 
Efectos  de  la  Influencia  de  la  Variacion  de  Pro- 
fundidad  de  Costa   y   Fondo  en   Sentido   N-S 


Sobre  la  Dinamica  del  Afloramiento  del  NO  de 

Africa), 

W88-01621  2L 

Variability  of  the  Temperature  Field  Off  the 

North- Western  Coast  of  Africa, 

W88-01622  2L 

Seasonal  Trends  in  the  Longshore  Distribution 
of  Surface  Temperatures  off  Southwestern 
Africa  18-34  S,  and  their  Relation  to  Subsurface 
Conditions  and  Currents  in  the  Area  21-24  S, 
W88-01625  2L 

Wind  Shear  and  Upwelling  Along  the  SW  Tip 

of  Africa, 

W88-01626  2L 

Meso-Scale  Upwellings  off  Namibian  Coast, 
W88-01627  2L 

Relationship    Between    the   Decrease   in    Solar 
Constant  and  the  North-South  flow  in  the  Cali- 
fornia Current, 
W88-01630  2L 

Primary     Production     in     Upwelling     Areas. 
Energy,  Global  Ecology  and  Resources, 
W88-01631  2L 

Primary  Production  in  the  Cap  Blanc  Region, 
W88-01632  2L 

Effects  of  the  'El  Nino'  1982-83  on  the  Phyto- 

plankton  Off  Peru  (Efectos  del  Fenomeno  'El 

Nino'  1982-83  Sobre  el  Fitoplancton  de  la  Costa 

Peruana), 

W88-01642  2L 

Pelagic  Cross-Shelf  and  Alongshore  Boundaries 
of  the  North  West  African  Upwelling  Region 
and  their  Annual  Variability  in  Terms  of  Zoo- 
plankton  Biomass, 
W88-01646  2L 

OCEAN  CIRCULATION*ENVIRONMENTAL 
EFFECTS 

Analysis  of  the  Recent  Environmental  Perturba- 
tion in  the  South  East  Atlantic  and  Latest  Find- 
ings on  its  Impact  on  Fisheries  of  the  Southern 
Benguela  Region  (Un  Analisis  de  las  Recientes 
Perturbaciones  en  el  Atlantico  Sudeste  y  los 
Ultimos  Hallazgos  Sobre  su  Impacto  en  la  Pes- 
queria  de  la  Region  sur  de  Benguela), 
W88-01628  2L 

OCEAN  DUMPING 

Wastes  in  Marine  Environments. 

W88-01667  2L 

OCEANOGRAPHY 

International  Symposium  on  the  Most  Important 
Upwelling  Areas  off  Western  Africa  (Cape 
Blanco  and  Benguela)(Simposio  Internacional 
Sobre  las  Areas  de  Afloramiento  mas  Impor- 
tantes  del  Oeste  Africano  (Cabo  Blanco  y  Ben- 
guela)). 
W88-01615  2L 

Structure  and  Variability  of  the  Central  Water 
Mass  Front  Off  Cabo   Blanco.   October   1981- 
April  1982, 
W88-01619  2L 

OCEANSIDE  HARBOR 

Unique  Design  Aspects  of  a  Large-Scale  Experi- 
mental Sand  Bypassing  System, 
W88-01551  8A 

OCHRE  RIVER 

Herbicide  Levels  in  Rivers  Draining  Two  Prai- 
rie Agricultural  Watersheds  (1984), 
W88-01800  5B 


ODOR 

Removal    of    Taste-and    Odor-Causing    Com- 
pounds   by    Biofilms   Grown    on    Humic    Sub- 
stances, 
W88-01895  5F 

ODORS 

Effect  of  Carbohydrate  in  the  Sediment  on  the 
Musty  Odor  Production  by  Actinomycetes, 
W88-02013  2H 

Aeration  and  Control  of  Slurry  Odours  by  He- 

terotrophs, 

W88-02067  5D 


Turnaround  in  Sussex  County, 
W88-02123 


5E 


OHIO 

Effect  of  Main-Channel  Orientation  on  Flood 

Peaks  for  Streams  in  Ohio, 

W88-02354  2E 

OHIO  RIVER 

Safe  Navigation  Speeds  and  Clearance  at  Lower 
Sill,  Temporary  Lock  52,  Ohio  River, 
W88-02281  8B 

OIL 

Effect  of  Oil  and  Dispersants  on  the  Growth  of 

Mussels, 

W88-020O0  5C 

Long-Term  (1978-1986)  Population  Trends  of 
Black  Fin  Amphipods  of  Pierre  Noire  (Bay  of 
Morlaix,  Westerm  English  Channel)  After  the 
Amoco  Cadiz  Disaster  (Evolution  a  Long 
Terme  (1978-1986)  des  Populations  d'Amphi- 
podes  des  Sables  Fins  de  la  Pierre  Noire  (Baie  de 
Morlaix,  Manche  Occidentale)  Apres  la  Catas- 
trophe de  l'Amoco  Cadiz, 
W88-02001  5C 

Oil/Water    Separation   with    Surface   Modified 

Membranes, 

W88-02018  5D 

Specific   Analysis  of  Oil   Emulsions  in  Water 
(Differenzierte  Bestimmung  von  Oelemulsionen 
in  Wasser), 
W88-02082  5A 

Process  and  Environmental  Considerations  In- 
volved in  the  Selection  of  Hydraulic  and  Lubri- 
cation Fluids  for  a  Modern  Hot  Strip  Mill, 
W88-02145  5D 

OIL  CHARACTERIZATION 

Measurement  of  Fluorescence  Decay  of  Crude 

Oil:    A    Potential    Technique    to    Identify    Oil 

Slicks, 

W88-01864  5B 

OIL  INDUSTRY 

Nitrification  Enhancement  in  the  Powdered  Ac- 
tivated Carbon-Activated  Sludge  Process  for  the 
Treatment  of  Petroleum  Refinery  Wastewaters, 
W88-01853  5D 

OIL  POLLUTION 

Toxicity  of  Crude  Oil   to  the   Metabolism  of 
Freshwater  Minor  Carp,  Puntius  sophore, 
W88-01716  5C 

Effects  of  Exposure  to  Petroleum  Hydrocarbons 
on  the  Gill  Functions  and  Ciliary  Activities  of  a 
Marine  Bivalve, 
W88-01804  5C 

Oil  Contamination  of  Raptors  Migrating  Along 

the  Red  Sea, 

W88-01857  5C 

Measurement  of  Fluorescence  Decay  of  Crude 

Oil:    A    Potential    Technique  to    Identify    Oil 

Slicks, 

W88-01864  5B 


SU-50 


SUBJECT  INDEX 


ORGANIC  SOLVENTS 


Effect  of  Oil  and  Dispersants  on  the  Growth  of 

Mussels, 

W88-020OO  5C 

Long-Term  (1978-1986)  Population  Trends  of 
Black  Fin  Amphipods  of  Pierre  Noire  (Bay  of 
Morlaix,  Western!  English  Channel)  After  the 
Amoco  Cadiz  Disaster  (Evolution  a  Long 
Terme  (1978-1986)  des  Populations  d'Amphi- 
podes  des  Sables  Fins  de  la  Pierce  Noire  (Baie  de 
Morlaix,  Manche  Occidentale)  Apres  la  Catas- 
trophe de  l'Amoco  Cadiz, 
W88-02001  5C 

OIL  REFINERIES 

Nitrification  in  Refinery  Wastewater  Treatment, 
W88-02183  5D 

Process  Considerations  in  Land  Treatment  of 

Refinery  Sludges, 

W88-02185  5D 

OIL  SHALE 

Sorption/Desorption     of     Various     Inorganic 

Agents  on  Oil  Shale, 

W88-02154  5E 

OIL  SPILLS 

Long-Term  (1978-1986)  Population  Trends  of 
Black  Fin  Amphipods  of  Pierre  Noire  (Bay  of 
Morlaix,  Westerm  English  Channel)  After  the 
Amoco  Cadiz  Disaster  (Evolution  a  Long 
Terme  (1978-1986)  des  Populations  d'Amphi- 
podes  des  Sables  Fins  de  la  Pierre  Noire  (Baie  de 
Morlaix,  Manche  Occidentale)  Apres  la  Catas- 
trophe de  l'Amoco  Cadiz, 
W88-O2001  5C 

Reproductive    Biology    and    the    Pathological 
Changes  of  the  Plaice  Pleuronectes  Platessa  (L.) 
After  the  'Amoco  Cadiz'  Oil  Spill  Along  the 
North-West  Coast  of  Brittany, 
W88-02372  5C 

OIL  WASTES 

Process  and  Apparatus  for  Recovering  Usable 
Water  and  Other  Materials  from  Oil  Field  Mud/ 
Waste  Pits, 
W88-01795  5D 

Economic    and    Environmental    Benefits    from 
Froth  Flotation  Recovery  of  Titanium,  Zirconi- 
um, Iron  and  Rare  Earth  Minerals  from  Oils  and 
Tailings, 
W88-01927  5D 

Biodegradation  of  Oil  on  Drilled  Cuttings, 
W88-O1930  5D 

OIL  WELLS 

Method  for  Containing  Oil  and/or  Gas  Within  a 

Blow-Out  Cover  Dome, 

W88-01785  5G 

OILFIELD  WASTES 

Method  and  Apparatus  for  Disposing  of  Drilling 
Muds  and  Wastes  Generated  During  Well  Drill- 
ing Operations  and  for  Plugging  and  Abandon- 
ing the  Well, 
W88-01777  5E 

OLIGOTROPHIC  LAKES 

Biomass  and  Species  Richness  of  Aquatic  Ma- 
crophytes  in  Four  Maine  (U.S.A.)  Lakes  of  Dif- 
ferent Acidity, 
W88-02079  5C 

ONTARIO 

Migration  and  Containment  of  Leachants  from 

Uranium  Tailings  Ponds, 

W88-01557  5E 

Implementing   Ontario's   Guidelines   for   Using 
Municipal  Sewage  Sludge  in  Agriculture, 
W88-01731  5E 


Design  and  Operation  of  Wet  Corn  Milling  Pre- 

treatment  Facilities, 

W88-02161  5D 

Illegal   Liquid   Industrial  Waste  Site  Clean-Up 

and  Restoration, 

W88-02197  5G 

OPERATING  POLICIES 

Analysis  of  EPA  Guidance  on  Composting 
Sludge:  Part  IV  -  Facility  Design  and  Operation, 
W88-02127  5D 

Stochastic   Dynamic   Programming   Based   Ap- 
proach to  the  Operation  of  a  Multi-Reservoir 
System, 
W88-02376  2H 

Optimal  Daily  Operation  of  Surface-Water  Sys- 
tems, 
W88-02412  6D 

OPERATION  AND  MAINTENANCE 

Operation  and  Maintenance  of  Water  Systems  in 

Developing  Countries, 

W88-01890  5F 

OPTIMIZATION 

Activated  Sludge  Settlers:  Design  and  Optimiza- 
tion, 
W88-01955  5D 

Nonlinear  Programming  Methods  in  Reservoir 

System  Management, 

W88-02273  2H 

Optimal  Management  of  a  Regional  Aquifer  in 

Eastern  Saudi  Arabia, 

W88-02381  4B 

Optimal    Aqueduct   Capacity   and   Distribution 

Policy:  Continuous  Approach, 

W88-02418  5F 

Optimal    Aqueduct   Capacity   and   Distribution 

Policy:  Discrete  Approach, 

W88-02419  5F 

Optimizing  the  Design  of  an  Activated  Sludge/ 
Secondary     Clarifier     System     via    Univariate 
Search  Technique, 
W88-02475  ?C 

ORGANIC  ACIDS 

Determination  of  Organic  Acid  Anions  in  Pre- 
cipitation by  Ion  Chromatography  Exclusion, 
W88-02469  5A 

ORGANIC  CARBON 

Photosynthetic  Kinetics  Determine  the  Outcome 
of  Competition  for  Dissolved  Inorganic  Carbon 
by    Freshwater    Microalgae:    Implications    for 
Acidified  Lakes, 
W88-01988  2H 

Determination  of  the  Biodegradable  Fraction  of 
Dissolved  Organic  Matter  in  Waters, 
W88-02343  5A 

ORGANIC  COMPOUNDS 

Determination  of  Organic  Substances  in  Water, 
W88-01599  5A 

Determination  of  Organic  Substances  in  Water, 
W88-01600  5A 

Transport  of  Contaminants  in  the  Subsurface: 

The  Role  of  Organic  and  Inorganic  Colloidal 

Particles. 

W88-01674  5B 

Migration  and  Degradation  Patterns  of  Volatile 

Organic  Compounds, 

W88-01727  5B 

Removal  of  Hazardous  Organic  Pollutants  by 

Adsorption  on  Microbial  Biomass, 

W88-01935  5D 


Biological    Decomposition    of   Trace    Organic 

Compounds, 

W88-01936  5D 

Fate  of  Toxic  Organic  Compounds  in  Activated 
Sludge  and  Integrated  PAC  Systems, 
W88-01941  5D 

Emission   and   Immission   of  Organic   Halogen 

Compounds  in  the  Catchment  Area  of  the  River 

Ruhr  (Emission   und   Immission  von  AOX  im 

Ruhreinzugsgebiet), 

W88-01974  5B 

Removal    of   Total    Toxic    Organics    at    Ford 

Motor  Company, 

W88-02202  5D 

Transport    of   Energy-Related    Organic    Com- 
pounds  and   Mixtures   in   Subsurface   Environ- 
ments, 
W88-02263  5B 

Subsurface    Flow    and    Transport    of   Organic 
Chemicals:  An  Assessment  of  Current  Modeling 
Capability  and   Priority  Directions  for  Future 
Research  (1987-1995), 
W88-02264  5B 

Systematic  Approach  to  the  Detection  and  Re- 
moval of  Toxic  Organic  Pollutants  in  Drinking 
Water, 
W88-02274  5F 

Application  of  GAC  to  Industrial  Wastewaters, 
W88-02290  5D 

Treatment  of  Priority  Pollutants  with  Resins, 
W88-02294  5D 

Priority  Pollutant  Removal:  Comparison  of  the 
DuPont  PACT(R)  Process  with  Activated 
Sludge  Followed  by  Granular  Carbon  Columns, 
W88-02304  5D 

Using   Alternative    Oxidants   to    Remove    Dis- 
solved Manganese  from  Waters  Laden  with  Or- 
ganics, 
W88-02319  5F 

Characterization  and  Determination  of  Lipophi- 
lic  Hydrocarbons  in  the  Chao   Phraya,   Bang 
Pakong  and  Tha-Chin  Rivers  and  the  Upper 
Gulf  of  Thailand, 
W88-02362  5B 

Behavior  of  Hydrophobic,  Organic  Micropollu- 
tants  in  Different  Karst  Water  Systems:  I.  Trans- 
port of  Micropollutants  and  Contaminant  Bal- 
ances During  the  Melting  of  Snow, 
W88-02480  5B 

Behavior  of  Hydrophobic,  Organic  Micropollu- 
tants in  Different  Karst  Water  Systems:  II.  Fil- 
tration Capacity  of  Karst  Systems  and  Pollutant 
Sinks, 
W88-02481  5B 

Bioavailability     of    Sediment-Sorbed     Organic 

Chemicals:  A  Review, 

W88-02492  5B 

ORGANIC  MATTER 

Molecular  Weight  Distributions  of  Soluble  Or- 
ganic Matter  in  Various  Secondary  and  Tertiary 
Effluents, 
W88-01946  5D 

ORGANIC  SOLVENTS 

Persistence  of  Synthetic  Solvent  Contaminants 
in  a  Glacial  Outwash  Aquifer,  Washington  State, 
W88-01734  5B 

Regulation  of  Underground  Chemical  Storage 
Tanks  in  the  San  Francisco  Bay  Area, 
W88-01748  5B 


SU-51 


ORGANIC  WASTES 


SUBJECT  INDEX 


ORGANIC  WASTES 

Removal  of  Hazardous  Organic  Pollutants  by 

Biomass  Adsorption, 

W88-01852  5D 

ORGANOCHLORINE  COMPOUNDS 

Organochlorine  Pesticide  Contents  of  Tributar- 
ies into  Blanca  Bay,  Argentina, 
W88-02483  5B 

ORGANOPHOSPHORUS 

Comparative  Toxicity,  Cholinergic  Effects,  and 
Tissue  Levels  of  S,S,S,-Tri-n-Butyl  Phosphoro- 
trithioate  (DEF)  to  Channel  Catfish  (Ictalurus 
Punctatus)  and  Blue  Crabs  (Callinectes  Sapidus), 
W88-0204O  5C 

ORLANDO 

Impacts  of  Multi-Jurisdictional  Agreements  and 
Effluent   Disposal  by  Citrus  Irrigation  on  the 
Development  of  an  Industrial  Waste  Pretreat- 
ment  Program, 
W88-02160  6E 

ORTHOPHOSPHATES 

Influence  of  Domestic  Sewage  on  Growth  and 
Nitrogen  Fixation  of  Azolla  pinnata  R.  Br., 
W88-02078  5E 

OXIDATION 

Application  of  Solar  Energy  in  Water  Reuse, 
W88-01807  5D 

Chloropicrin  Formation  in  Aqueous  Solution: 
Effect  of  Nitrites  on  Precursors  Formation 
During  the  Oxidation  of  Organic  Compounds 
(Formation  de  Chloropicrine  en  Milieu  Aqueux: 
Influence  des  Nitrites  sur  la  Formation  de  Pre- 
curseurs  par  Oxydation  de  Composes  Organi- 
ques), 
W88-01842  5F 

Photocatalysed  Oxidation  of  Toxic  Organics, 
W88-01932  5D 

Using   Alternative   Oxidants   to   Remove   Dis- 
solved Manganese  from  Waters  Laden  with  Or- 
ganics, 
W88-02319  5F 

Oxidation  of  S02  in  Rainwater  and  its  Role  in 

Acid  Rain  Chemistry, 

W88-02405  5B 

OXIDATION  PROCESS 

Low-Cost  Wastewater  Treatment  with  the  Use 

of    an     Intrachannel     Clarifier    in    Oxidation 

Ditches, 

W88-01956  5D 

Oxidation-Reduction   Potential   (ORP)   Regula- 
tion: A  Way  to  Optimize  Pollution  Removal  and 
Energy   Savings  in   the  Low   Load   Activated 
Sludge  Process, 
W88-01958  5D 

Efficiency  of  Electrochemical  Oxidation  of  Sul- 
fite and  Oxygenation  of  Water, 
W88-02148  5D 

OXIDATION-REDUCTION  POTENTIAL 
REGULATION 

Oxidation-Reduction    Potential   (ORP)   Regula- 
tion: A  Way  to  Optimize  Pollution  Removal  and 
Energy   Savings  in   the   Low   Load   Activated 
Sludge  Process, 
W88-OI958  5D 

OXYGEN 

Influence  of  Oxygen  on  the  Direct  Photolysis  of 
Simple  Aromatics  in  Aqueous  Systems  (Einfluss 
von    Sauerstoff   auf   die    Direktphotolyse    Ein- 
facher  Aromaten  in  Waessrigen  Systemen), 
W88-O210I  5B 


OXYGEN  DEPLETION 

Anthropogenic  Anoxification  ('Eutrophication') 

of  the  Water  Table  Region  of  a  Deep  Phreatic 

Aquifer, 

W88-01688  5B 

OXYGEN  PRODUCTION 

Short-term  Effects  of  Propanil  on  Oxygen  Pro- 
duction by  Plankton  Communities  from  Catfish 
Ponds, 
W88-01723  5C 

OXYHYDROXIDES 

Study  of  Zinc  and  Copper  Removal  by  Iron 

(III)  and  (II)  Oxyhydroxides, 

W88-01559  5D 

OYSTERS 

Unavailability  of  Polynuclear  Aromatic  Hydro- 
carbons   from    Coal    Particles    to   the   Eastern 
Oyster, 
W88-02421  5B 

OZONATION 

Effect  of  Ozone  on  Plasmid  DNA  of  Escheri- 
chia coli  In  Situ, 
W88-01843  5F 

Response  of  Fecal   Coliforms  and   Antibiotic- 
Resistant  Escherichia  coli  to  Incremental  Doses 
of   Ozone    During    Disinfection    of   Activated 
Sludge  Effluent, 
W88-020O6  5D 

Mutagenicity  Studies  in  Salmonella:  Residues  of 

Ozonated    and/or    Chlorinated    Water    Fulvic 

Acids, 

W88-02058  5C 

Reaction  Mechanisms  of  Poly  chlorinated  Di- 
benzo-p-Dioxins  and  Polychlorinated  Dibenzo- 
furans  during  Ozonation  of  Water  Samples 
(Reaktionsverhalten  Polychlorierter  Dibenzo-p- 
Dioxine  und  Polychlorierter  Dibenzofurane  bei 
der  Ozonung  von  Waessern), 
W88-02084  5D 

Characterization  of  Adsorbates  from  Activated 
Carbon  Columns  Part  I:  The  Effect  of  Raw 
Water  Pretreatment  on  the  Sorption  of  Organo- 
halogen  Compounds, 
W88-02085  5F 

Application  of  the  Spinning  Disc  Reactor  as  an 

Ozone  Contactor, 

W88-02212  5D 

OZONE 

Physiological   Responses  of  Soybean  (Glycine 
max  L.  Merr)  to  Simulated  Acid  Rain  and  Ambi- 
ent Ozone  in  the  Field, 
W88-02473  5C 

OZONE  CONTACTORS 

Application  of  the  Spinning  Disc  Reactor  as  an 

Ozone  Contactor, 

W88-02212  5D 

PAC 

Biological/ Adsorption   Interactions  with  PAC, 
W88-02305  5D 

PACKED  BEDS 

Treatment  of  Dairy  Wastewater  by  the  Anaero- 
bic Up-Flow  Packed  Bed  Reactor, 
W88-02169  5D 

PACT  PROCESS 

Methodology   of  Industrial    Wastewater    PAC 

Evaluations, 

W88-02300  5D 

Application      of      PACT(R)      to      Municipal 

Wastewaters, 

W88-02301  5D 


Application       of      PACT(R)      to      Industrial 

Wastewaters, 

W88-02302  5D 

Priority  Pollutant  Removal:  Comparison  of  the 
DuPont  PACT(R)  Process  with  Activated 
Sludge  Followed  by  Granular  Carbon  Columns, 
W88-02304  5D 

Improved  Nitrification  with  the  PACT(R)  Proc- 
ess, 
W88-02306  5D 

PAINTS 

Biological   Treatment  of  Phenolic   Paint-Strip- 
ping Wastewater, 
W88-02149  5D 

PALEOECOLOGY 

Mire  Development,  Pool  Formation  and  Land- 
scape Processes  on  Patterned  Fens  in  Dalarna, 
Central  Sweden, 
W88-01708  2H 

PALEOHYDROLOGY 

Paleodischarge  of  the  Late  Pleistocene  Bonne- 
ville Flood,  Snake  River,  Idaho,  Computed  from 
New  Evidence, 
W88-01808  2E 

PALEOLEVINOLOGY 

pH  Profiles  from  Diatom  Stratigraphies  in  Sedi- 
ment Cores  of  Selected  Lakes  of  New  Bruns- 
wick and  Nova  Scotia,  Canada, 
W88-02482  5C 

PALLADIUM 

Analysis  of  Sub-Microgram  Levels  of  Palladium 
(II)  in  Environmental  Samples  by  Selective  Ex- 
traction and  Spectrophotometric  Determination 
with  N-p-Methoxyphenyl-2-Furylacrylohydrox- 
amic  Acid  and  5-(Diethylamino)-2-(2- 
Pyridylazo)Phenol, 
W88-01832  5A 

PAPAYA 

Hybrid  Bioliquefaction  and  Biogasification  for 
Papaya  Processing  Wastes  in  the  Tropics, 
W88-02159  5D 

PARTIAL  LEAST-SQUARES  METHOD 

Application  of  Partial  Least-Squares  Modelling 

in  the  Optimization  of  a  Waste-Water  Treatment 

Plant, 

W88-01869  5D 

PARTICLE  SIZE 

Development  of  Phytoplankton  Communities  in 
Terms  of  their  Particle  Size  Frequency  Distribu- 
tion, in  Newly  Upwelled  Waters  of  the  Southern 
Benguela  Current, 
W88-01638  2L 

Improved     Industrial     Wastewater    Treatment 
Through     Particle     Size     Management     Using 
Leachate  Treatment  as  a  Case  Study, 
W88-02218  5D 

PARTICULATE  MATTER 

Interactions  of  Phthalate  Esters  with  Suspended 

Particulate     Material     in     Fresh     and     Marine 

Waters, 

W88-01862  5B 

Pretreatment  of  Seawater  by  Flocculation  and 

Settling  for  Particulates  Removal, 

W88-02429  3A 

PATENTS 

Method  and  Apparatus  for  Disposing  of  Drilling 
Muds  and  Wastes  Generated  During  Well  Drill- 
ing Operations  and  for  Plugging  and  Abandon- 
ing the  Well, 
W88-01777  5E 


Method  of  In-Situ  Leaching  of  Ores, 

W88-01778 


5G 


SU-52 


SUBJECT  INDEX 


PATH  OF  POLLUTANTS 


Method  for  Strengthening  Soft  Soil, 
W88-01779 


2G 


System  and  Method  for  Disposal  of  Nonconden- 
sable  Gases  from  Geotheimal  Wells, 
W88-01780  5E 

Method  of  Producing  Large  Bodies  of  Ice, 
W88-01781  8F 

Process  of  Safely  Disposing  of  Waste  Materials, 
W88-01782  5E 


Storage  Pond, 
W88-01783 


5E 


Dredge  Environ  Protection  Assembly, 
W88-01784  5G 

Method  for  Containing  Oil  and/or  Gas  Within  a 

Blow-Out  Cover  Dome, 

W88-01785  5G 

Method  of  Reverse  Osmosis  Employing  an  Im- 
proved Porous  Glass  Membrane, 
W88-01786  3A 

Scale  Inhibitor  for  Reverse  Osmosis  Water  Puri- 
fication System, 
W88-01787  3A 

Reverse-Osmosis      Purifier      Apparatus      and 

Method, 

W88-01788  3A 

Discharge  of  Gases  from  Submarine  Desalina- 
tion Plants, 
W88-01789  3A 

Multi-Cylinder  Reverse  Osmosis  Apparatus  and 

Method, 

W88-01790  3A 

Reverse  Osmosis  Apparatus  and  Method  Incor- 
porating External  Fluid  Exchange, 
W88-01791  3A 

Reverse  Osmosis  Method  and  Apparatus, 
W88-01792  3A 

Water  Purifying  and  Vending  Apparatus, 
W88-01793  5F 

Method  of  Producing  Ultrapure,  Pyrogen-Free 

Water, 

W88-01794  5F 

Process  and  Apparatus  for  Recovering  Usable 
Water  and  Other  Materials  from  Oil  Field  Mud/ 
Waste  Pits, 
W88-01795  5D 

Distillation  System  and  Process, 
W88-01796 


3A 


Method  of  Pretreating  Raw  Water  for  Reverse 

Osmosis  Units, 

W88-01797  3A 

Water  Purification  Process  and  System, 
W88-01798  3A 

Reverse  Osmosis  Desalinization  Utilizing  Plural 

Flow  Work  Exchange  Vessels, 

W88-01799  3A 

PATH  OF  POLLUTANTS 

Use  of  a  Bioassay  to  Evaluate  the  Bioaccumula- 

tion  of  Contaminants  by  Animals  Colonizing  a 

Wetland  Created  with  Contaminated  Dredged 

Material, 

W88-01536  5B 

Prediction  and  Field  Evaluation  of  the  Water 

Quality    of   Effluent    from    Confined    Disposal 

Areas, 

W88-01537  5B 


Migration  and  Containment  of  Leachants  from 

Uranium  Tailings  Ponds, 

W88-01557  5E 

Behaviour  of  Radium  in  Tailings  Dams  and  En- 
vironmental Waters  in  the  Witwatersrand  (South 
Africa)  Gold/Uranium  Mining  Area, 
W88-01558  5B 

Heavy  Metal  Pollution  from  Mining  in  Green- 
land, 
W88-01562  5C 

Synergetic    Approach    to   Control    Acid    Mine 
Drainage:  A  Michigan  Case  History, 
W88-01563  5G 

Modeling  of  Migration  Processes  with  Coupled 

Migrants    and    Their    Reduction    to    Control 

Models, 

W88-01566  5G 

Toxic    Element    Composition    of    Acid    Mine 

Waters  from  Sulfide  Ore  Deposits, 

W88-01567  5A 

Effects  of  a  Biomodal  Pore  Distribution  on 
Matrix  Diffusion  in  a  Fractured  Porous  Medium, 
W88-01658  5B 

Transport  of  Contaminants  in  the  Subsurface: 

The  Role  of  Organic  and  Inorganic  Colloidal 

Particles. 

W88-01674  5B 

Laboratory   and   Simulation   Studies   of  Solute 

Transport  in  Fracture  Networks, 

W88-01683  5B 

Field  Evaluation  of  a  Simple  Microcosm  Simu- 
lating the  Behavior  of  Volatile  Organic  Com- 
pounds in  Subsurface  Materials, 
W88-01687  5B 

Transport   of   Reacting    Solutes    Subject   to   a 
Moving     Dissolution      Boundary:      Numerical 
Methods  and  Solutions, 
W88-01689  5B 

Using    the    Method    of   Moments    to    Analyze 
Three-Dimensional     Diffusion-Limited     Solute 
Transport  From  Temporal  and  Spatial  Perspec- 
tives, 
W88-01690  5B 

Approximate  Semianalytical  Solution  for  Tracer 
Injection  Tests  in  a  Confined  Aquifer  With  a 
Radially    Converging    Flow    Field    and    Finite 
Volume  of  Tracer  and  Chase  Fluid, 
W88-01692  5B 

Laboratory  Evidence  of  the  Scale  Effect  in  Dis- 
persion of  Solutes  in  Porous  Media, 
W88-01698  5B 

Agricultural  Chemicals  in  Ground  Water:  Sug- 
gestions   for    The    Environmental    Protection 
Agency  Strategy, 
W88-01714  5B 

Levels  and   Ages  of  Selenium   and   Metals  in 
Sedimentary  Cores  of  Ise  Bay  as  Determined  by 
210-Pb  Dating  Technique, 
W88-01719  5B 

Comparison  of  Occurrence  and  Rates  of  Chemi- 
cal Biodegradation  in  Natural  Waters, 
W88-01722  5B 

Migration  and  Degradation  Patterns  of  Volatile 

Organic  Compounds, 

W88-01727  5B 

Fly  Ash  Disposal  in  a  Limestone  Quarry:  Hy- 

drogeochemical  Considerations, 

W88-01740  5E 

Soil~An  Uncertain  Medium  for  Waste  Disposal, 
W88-01746  5B 


Regulation  of  Underground  Chemical   Storage 
Tanks  in  the  San  Francisco  Bay  Area, 
W88-01748  5B 

Diffusional     Transport    of    Hazardous     Waste 

Leachate  Across  Clay  Barriers, 

W88-01751  5B 

Development  and  Application  of  Batch  Adsorp- 
tion Procedures  for  Designing  Earthen  Landfill 
Liners, 
W88-01752  5B 

Evaluation  of  the  Performance  of  Four  Clay- 
Lined  Landfills  in  Wisconsin, 
W88-01753  5E 

Use  of  a  Vacuum  Filtration  Technique  to  Study 
Leaching    of    Indigenous    Viruses    from    Raw 
Wastewater  Sludge, 
W88-01841  5B 

Measurement  of  the  Mass  Accommodation  Co- 
efficient of  S02  (g)  on  Water  Droplets, 
W88-01859  5B 

Interactions  of  Phthalate  Esters  with  Suspended 

Particulate     Material     in     Fresh    and     Marine 

Waters, 

W88-01862  5B 

Bioconcentration  and  Metabolism  of  DDT,  Fen- 
itrothion  and  Chlorpyrifos  by  the  Blue-Green 
Algae  Anabaena  sp.  and  Aulosira  fertilissima, 
W88-01863  5B 

Development  of  a  Mathematical  Eutrophication 

Model  of  the  Lagoon  of  Venice, 

W88-01873  5B 

Two-Dimensional     Diffusion     Model     of    the 

Venice  Lagoon  and  Relative  Open  Boundary 

Conditions, 

W88-01874  5B 

Advection-Diffusion    Pollution    Model    of   the 

Lagoon  of  Venice, 

W88-01875  5B 

Steady-State  Achievement  by   Introduction  of 
True  Tidal  Velocities  in  a  Pollution  Model  of 
the  Venice  Lagoon, 
W88-01876  5B 

Tidal  Three-Dimensional  Diffusion  in  a  Model 
of  the  Lagoon  of  Venice  and  Reliability  Condi- 
tions for  Its  Numerical  Integration, 
W88-01877  5B 


Survival  of  Father  Rhine, 
W88-01891 


5B 


Passage  of  Waste  Discharges  through   Blocks 

with  Vertical  Units, 

W88-01901  5B 

Convective  Transport  Within  Stable  River  Sedi- 
ments, 
W88-01916  2J 

Critical  Chemical  Reaction  Rates  for  Multicom- 
ponent  Groundwater  Contamination  Models, 
W88-01918  5B 

Experimental   Study  of  Solute  Transport  in  a 

Stony  Field  Soil, 

W88-01919  5B 

Epidemiological  Survey  of  a  Major  Outbreak  of 

Nosocomial  Legionellosis, 

W88-01920  5C 

Reduction  of  Microbial  Indicators  and  Viruses 

in  a  Cypress  Strand, 

W88-01947  5B 

Measurement  of  Cadmium  Adsorption  on  Sedi- 
ments of  Lake  Comabbio  -  North  Italy  (Mesures 


SU-53 


PATH  OF  POLLUTANTS 


SUBJECT  INDEX 


D'Adsorption  du  Cadmium  sur  les  Sediments  du 

lac  de  Comabbio  -  Italie  du  Nord), 

W88-02016  5B 

Adsorption  of  Copper,  Zinc  and  Lead  by  Bed 
Sediments  of  River  Ganges  in  India, 
W88-02021  5B 

Aeolian    Contributions    of    Trace     Metals    to 

Marine  Sediments  of  Kuwait, 

W88-02024  5B 

Effects  of  Feeding  and  Temperature  on  Uptake, 
Elimination  and  Metabolism  of  Benzo(a)pyrene 
in  the  Bluegill  Sunfish  (Lepomis  macrochirus), 
W88-02027  5C 

Biotransformation  of  Molinate  (Ordram)  in  the 

Striped  Bass  (Morone  Saxatilis), 

W88-02029  5B 

Analysis  of  Adduct  Formation  in  the  Bluegill 
Sunfish      (Lepomis      macrochirus)      Between 
Benzo(a)Pyrene  and  DNA  of  the  Liver  and  He- 
moglobin of  the  Erythrocyte, 
W88-02030  5C 

Tracing  of  Xenobiotic  Contamination  in  Water 

with  the  Aid  of  Fish  Bile  Metabolites:  A  Field 

Study  with  Caged  Rainbow  Trout  (Salmo  gaird- 

neri), 

W88-02031  5  A 

Increased  Hepatic  Metallothionein  Content  Cor- 
relates to  Cadmium  Accumulation  in  Environ- 
mentally Exposed  Perch  (Perca  Fluviatilis), 
W88-02035  5B 

Comparative  Toxicity,  Cholinergic  Effects,  and 
Tissue  Levels  of  S,S,S,-Tri-n-Butyl  Phosphoro- 
trithioate  (DEF)  to  Channel  Catfish  (Ictalurus 
Punctatus)  and  Blue  Crabs  (Callinectes  Sapidus), 
W88-02040  5C 

Nitrogen  and  Water  Balance  Studies  in  Relation 
to  Farmyard  Manure  and  N-Fertilizer  Applica- 
tions to  Sri  Lankan  Luvisols, 
W88-02081  5B 

Sediment  Quality  Criteria  -  General  Aspects  and 

International  State  of  Discussion  (Qualitaetskri- 

terien   fuer   Gewaessersedimente   -   Allgemeine 

Problematik  und  Internationaler  Stand  der  Dis- 

kussion), 

W88-02086  5A 

239,  240Pu  Levels  in  Mussels  Mytilus  Sp.  Col- 
lected from  the  French  Coasts  (1983-1984):  A 
Radiochemical  and  Microanalytical  Study  (Suivi 
des  Niveaux  de  Plutonium  239-240  dans  des 
Moules  Mytilus  Sp.  Prevelees  sur  le  Littoral 
Francais  (1983-1984):  Etudes  Radiochimique  et 
Microanalytique), 
W88-02105  5B 

Evaluation  of  the  Repartition  of  PCBs  between 
Dissolved  and  Particulate  Matter  in  River  Seine 
(France)  (Evaluation  de  la  Repartition  Particu- 
laire/Aqueuse  des  PCB  (Polychlorobiphenyles) 
en  Seine), 
W88-O2106  5B 

Uptake    of  Cadmium    and    Zinc   by   Corn    on 

Sludge-Treated  Soils, 

W88-02124  5E 

Sorption/Desorption      of     Various     Inorganic 

Agents  on  Oil  Shale, 

W88-02154  5E 

Transport    of    Energy-Related    Organic    Com- 
pounds  and    Mixtures   in   Subsurface   Environ- 
ments, 
W88-02263  5B 

Subsurface  Flow  and  Transport  of  Organic 
Chemicals:  An  Assessment  of  Current  Modeling 


Capability  and   Priority  Directions  for  Future 

Research  (1987-1995), 

W88-02264  5B 

Proceedings,  Second  Investigators'  Meeting  - 
Savannah  River  Exploratory  Deep  Probe. 
W88-02265  5B 

Hydrospheric  Trace  Elements  and  Their  Appli- 
cation in  Tracing  Water  Pollutants, 
W88-02271  5B 

Prediction   of  Surface   Runoff  Water   Quality 
from    Black    Rock    Harbor   Dredged    Material 
Placed  in  an  Upland  Disposal  Site, 
W88-02279  5E 

Mercury  in  the  Ecosystem:  Its  Dispersion  and 

Pollution  Today, 

W88-02323  5B 

Two-Equation  Model  for  Contaminant  Disper- 
sion in  Natural  Streams, 
W88-02328  5B 

Regional  Hydrogeologic  Research  in  the  Palo 

Duro     Basin    for    Nuclear-Waste  Repository 

Siting, 

W88-02331  5E 

Trace  Metal  Distribution  in  Drowned  Plants, 

Shasta  Reservoir,  California, 

W88-02333  5B 

Effect  of  Hydrological  Factors  on  Trace  Metal 
Contamination  in  the  River  Tawe,  South  Wales, 
W88-02334  5B 

Uptake   of  Kepone  by   the   Estuarine   Bivalve 
Rangia  Cuneata,  During  the  Dredging  of  Con- 
taminated Sediments  in  the  James  River,  Virgin- 
ia, 
W88-02339  5B 

PCB  Pollution  Behaviour  in  the  River  Seine, 
W88-02341  5B 

Pilot  Study  of  Small-Scale  Monitoring  Methods 
of  Herbicide  Residues  in  Soil  and  Water, 
W88-02358  5B 

Modeling   the   Flow   of  Immiscible   Fluids   in 

Soils, 

W88-02360  2G 

Chemical  Changes  of  Organic  Compounds  in 
Chlorinated  Water:  XIII.  Gas  Chromatographic- 
Mass  Spectrometric  Studies  of  the  Reactions  of 
Irgasan  DP  300  (5-Chloro-2-(2,4-Dichloro- 
phenoxy)Phenol)  with  Chlorine  in  Dilute  Aque- 
ous Solution, 
W88-02361  5B 

Relationship  Between  Lead  Concentrations  in 
Seawater  and  in  the  Mussel  Mytilus  edulis:  A 
Water-Quality  Criterion, 
W88-02370  5B 

Generalized  Watershed  Loading  Functions  for 

Stream  Flow  Nutrients, 

W88-02386  5B 


Copper  Uptake  by  the  Water  Hyacinth, 
W88-02400 


5B 


Computer  Modelling  Study  of  the  Chemistry 
Occurring  During  Cloud  Formation  over  Hills, 
W88-02402  2K 

Potential  Contribution  of  Sulfate  Production  in 
Cumulus  Cloud  Droplets  to  Ground  Level  Par- 
ticle Sulfur  Concentrations, 
W88-02403  5B 

Theoretical  Assessment  of  Pollutant  Deposition 
to  Individual  Land  Types  During  A  Regional- 
Scale  Acid  Deposition  Episode, 
W88-024O4  5B 


Wet  Deposition  of  Sulfate  and  Its  Relationship 

to  Sulphur  Dioxide  Emissions, 

W88-02406  5B 

Influence   of  Alkaline    Particulates   on    pH   of 

Cloud  and  Rain  Water  in  India, 

W88-02408  2K 

Unavailability  of  Polynuclear  Aromatic  Hydro- 
carbons   from    Coal    Particles   to   the   Eastern 
Oyster, 
W88-02421  5B 

Multivariate  Stochastic  Modelling  of  Grass  Flu- 
oride and  Airborne  Fluorides, 
W88-02422  5B 

Influence  of  Alkaline  Particulates  on  the  Chem- 
istry of  Fog  Water  at  Delhi,  North  India, 
W88-02459  5A 

Mercury  in  Soils,  Sediments,  and  Clams  from  a 

North  Carolina  Peatland, 

W88-02470  5B 

Removal  of  Metal  Ions  from  Aqueous  Solutions 
by  Penicillium  Biomass:  Kinetic  and  Uptake  Pa- 
rameters, 
W88-02472  5B 

Behavior  of  Hydrophobic,  Organic  Micropollu- 
tants  in  Different  Karst  Water  Systems:  I.  Trans- 
port of  Micropollutants  and  Contaminant  Bal- 
ances During  the  Melting  of  Snow, 
W88-02480  5B 

Behavior  of  Hydrophobic,  Organic  Micropollu- 
tants in  Different  Karst  Water  Systems:  II.  Fil- 
tration Capacity  of  Karst  Systems  and  Pollutant 
Sinks, 
W88-02481  5B 

Organochlorine  Pesticide  Contents  of  Tributar- 
ies into  Blanca  Bay,  Argentina, 
W88-02483  5B 

Residues  of  2,3,7,8-Tetrachlorodibenzo-p-Dioxin 

in  the  Spring  River,  Missouri, 

W88-02491  5B 

Bioavailability     of    Sediment-Sorbed     Organic 

Chemicals:  A  Review, 

W88-02492  5B 

PEAT  BOGS 

Nutrient  Dynamics  in  Small  Mesotrophic  Fens 

Surrounded  by  Cultivated  Land,  II.:  N  and  P 

Accumulation  in  Plant  Biomass  in  Relation  to 

the  Release  of  Inorganic  N  and  P  in  the  Peat 

Soil, 

W88-01848  2H 

Groundwater  Flow  in  a  Bog-Fen  Complex,  Lost 
River  Peatland,  Northern  Minnesota, 
W88-01982  2F 

PEATLANDS 

Mercury  in  Soils,  Sediments,  and  Clams  from  a 

North  Carolina  Peatland, 

W88-02470  5B 

PELAGIC  FISHERIES 

Influence  of  Environmental  Factors  on  the  Cape 

Pelagic  Fishery, 

W88-01649  2L 

Environmental  Basin  Model  for  West  Coast  Pe- 
lagic Fish  Distribution, 
W88-01650  2L 

PELLETIZATION 

Hypothesis  for  Pelletisation  in  the  Upflow  An- 
aerobic Sludge  Bed  Reactor, 
W88-02089  5D 


SU-54 


SUBJECT  INDEX 


PHYSICAL  PROPERTIES 


PENICILIUM 

Removal  of  Metal  Ions  from  Aqueous  Solutions 
by  Penicillium  Biomass:  Kinetic  and  Uptake  Pa- 
rameters, 
W88-02472  5B 

PENNSYLVANIA 

Regional  Rainfall  Intensity-Duration-Frequency 

Curves  for  Pennsylvania, 

W88-02387  2B 

PENTACHLOROPHEND 

Influence  of  Diet  and  Preexposure  on  the  Toler- 
ance of  Sodium   Pentachlorophenate  by  Rain- 
bow Trout  (Salmo  gairdneri), 
W88-02032  5C 

PERCH 

Increased  Hepatic  Metallothionein  Content  Cor- 
relates to  Cadmium  Accumulation  in  Environ- 
mentally Exposed  Perch  (Perca  Fluviatilis), 
W88-02035  5B 

PERFORMANCE  EVALUATION 

Evaluation  of  a  Wastewater  Treatment  Process 

by  a  New  Technique, 

W88-02167  5D 

Evaluation  of  Biodegradation  Kinetics  for  Prior- 
ity Pollutants, 
W88-02210  5D 

Influence  of  Biological  Activity  on  GAC  Per- 
formance, 
W88-02297  5D 

Methodology    of  Industrial    Wastewater    PAC 

Evaluations, 

W88-O2300  5D 

PERIPHYTON 

Concept  and  Design  of  a  Substrata  Container  for 

Sampling  Periphyton, 

W88-02337  7B 

PERMEABILITY  COEFFICIENT 

Theoretical  Analysis  of  the  Transient  Pressure 
Response  From -a  Constant  Flow  Rate  Hydrau- 
lic Conductivity  Test, 
W88-01679  2G 

Comparison   of  Laboratory  and   Field    Deter- 
mined Values  of  Hydraulic  Conductivity  at  a 
Waste  Disposal  Site, 
W88-01728  5E 

Water  Uptake  by  Roots  in  Cracks  and  Water 

Movement  in  Clayey  Subsoil, 

W88-02330  21 

PERMETHRIN 

Use  of  Bioassays  to  Assess  Aquatic  Arthropod 
Mortality  from  Permethrin  Drift  Deposits 


W88-02037 


5C 


PEROXIDES 

Pilot-Scale   Anaerobic   Treatment   of  Peroxide 
Bleachery  Waste,  Paper  Machine  Effluent  and 
Waste  Activated  Sludge, 
W88-02166  5D 

PERU 

Effects  of  the  'El  Nino'  1982-83  on  the  Phyto- 

plankton  Off  Peru  (Efectos  del  Fenomeno  'El 

Nino'  1982-83  Sobre  el  Fitoplancton  de  la  Costa 

Peruana), 

W88-01642  2L 

PESTICIDE  TOXICITY 

Effects  of  the  Pesticide  Diflubenzuron  on  Larval 
Horseshoe  Crabs,  Limulus  polyphemus, 
W88-01720  5C 


PESTICIDES 

Practical  Application  of  Adsorbent  Resins, 
W88-02295 


5D 


Chemical  Changes  of  Organic  Compounds  in 
Chlorinated  Water:  XIII.  Gas  Chromatographic- 


Mass  Spectrometric  Studies  of  the  Reactions  of 
Irgasan     DP     300     (5-Chloro-2-(2,4-Dichloro- 
phenoxy)Phenol)  with  Chlorine  in  Dilute  Aque- 
ous Solution, 
W88-02361  5B 

Organochlorine  Pesticide  Contents  of  Tributar- 
ies into  Blanca  Bay,  Argentina, 
W88-02483  5B 

PETROLEUM  HARBOR 

Dredging  of  Polluted  Sediment  in  the  First  Pe- 
troleum Harbor,  Rotterdam, 
W88-01542  5E 

PETROLEUM  PRODUCTS 

Effects  of  Exposure  to  Petroleum  Hydrocarbons 
on  the  Gill  Functions  and  Ciliary  Activities  of  a 
Marine  Bivalve, 
W88-01804  5C 

PHARMACEUTICAL  INDUSTRY 

Enhanced  COD  Removal  from  Pharmaceutical 
Wastewater  Using  Powdered  Activated  Carbon 
Addition  to  an  Activated  Sludge  System, 
W88-02204  5D 

PHENOLS 

Determination  of  Trace  Levels  of  Phenol  and 
Cresols  in  Rain  by  Continuous  Liquid-Liquid 
Extraction  and  High-Performance  Liquid  Chro- 
matography, 
W88-01984  5A 

Anaerobic  Biodegradation  of  Monochlorophen- 

ols, 

W88-02011  5D 

Influence  of  Diet  and  Preexposure  on  the  Toler- 
ance of  Sodium  Pentachlorophenate  by  Rain- 
bow Trout  (Salmo  gairdneri), 
W88-02032  5C 

Colorimetric  Determination  of  Phenols  in  Water 

Samples, 

W88-02063  5A 

Biological  Treatment   of  Phenolic   Paint-Strip- 
ping Wastewater, 
W88-02149  5D 

Chemical  Changes  of  Organic  Compounds  in 
Chlorinated  Water:  XIII.  Gas  Chromatographic- 
Mass  Spectrometric  Studies  of  the  Reactions  of 
Irgasan  DP  300  (5-Chloro-2-(2,4-Dichloro- 
phenoxy)Phenol)  with  Chlorine  in  Dilute  Aque- 
ous Solution, 
W88-02361  5B 

PHOSPHATES 

Control  of  Eutrophication  of  Lakes  and  Reser- 
voirs by  Means  of  Pre-Dams.  II.  Validation  of 
the  Phosphate  Removal  Model  and  Size  Optimi- 
zation, 
W88-01845  5G 

Wastes  from  Processing  of  Phosphate  Industry, 
W88-02143  5D 

PHOSPHORUS 

Dynamics    of   Blue-Green    Algal    (Microcystis 

Aeruginosa)  Blooms  in  the  Lower  Neuse  River, 

North  Carolina:  Causative  Factors  and  Potential 

Controls, 

W88-01761  5C 

Nutrient  Dynamics  in  Small  Mesotrophic  Fens 

Surrounded  by  Cultivated  Land,  II.:  N  and  P 

Accumulation  in  Plant  Biomass  in  Relation  to 

the  Release  of  Inorganic  N  and  P  in  the  Peat 

Soil, 

W88-01848  2H 

Effectiveness  of  Lime-based  Amendments  and 
Bauxite  Residues  at  Removing  Phosphorus  from 
Piggery  Effluent, 
W88-01861  5D 


Ecosystem  Model  of  Phosphorus  Cycling  in  a 
Warm     Monomictic,    Hypertrophic    Impound- 
ment, 
W88-01978  2H 

Prediction  of  Nitrogen  and  Phosphorus  Losses 

as    Related    to    Agricultural    Drainage    System 

Design, 

W88-02071  2G 

Isolation  as  a  Restoration  Strategy  for  Nutrient 
Reduction  in  a  Small  Hypereutrophic  Lake, 
W88-02336  5G 

Generalized  Watershed  Loading  Functions  for 

Stream  Flow  Nutrients, 

W88-02386  5B 

Modifications  in  Phosphorus  Loading  to  Onon- 
daga Lake,  U.S.A.,  Associated  with  Alkali  Man- 
ufacturing, 
W88-02489  5B 

PHOSPHORUS  REMOVAL 

Impact  of  Select  Industrial  Waste  Components 
on  Biological  Phosphorus  Removal, 
W88-02220  5D 

PHOSPHOTHIOATE 

Comparative  Toxicity,  Cholinergic  Effects,  and 
Tissue  Levels  of  S,S,S,-Tri-n-Butyl  Phosphoro- 
trithioate  (DEF)  to  Channel  Catfish  (Ictalurus 
Punctatus)  and  Blue  Crabs  (Callinectes  Sapidus), 
W88-02040  5C 

PHOTO-OXIDATION 

Dye  Sensitized  Photo-Oxidation  of  Bromacil  in 

Wastewater, 

W88-02201  5D 

PHOTOACIIVATION 

Photocatalysed  Oxidation  of  Toxic  Organics, 
W88-01932  5D 

PHOTOREACTOR  DESIGN 

Three-Compartment  Photoreactor  for  Laser  Iso- 
tope Separation  of  Tritium, 
W88-02128  5D 

PHOTOREACTORS 

Three-Compartment  Photoreactor  for  Laser  Iso- 
tope Separation  of  Tritium, 
W88-02128  5D 

PHOTOSYNTHESIS 

Effect  of  a  Rapid  and  a  Slow  Drought  Cycle 
Followed  by  Rehydration  on  Stomatal  and  Non- 
Stomatal  Components  of  Leaf  Photosynthesis  in 
Phaseolus  Vulgaris  L., 
W88-01703  21 

Photosynthetic  Kinetics  Determine  the  Outcome 
of  Competition  for  Dissolved  Inorganic  Carbon 
by    Freshwater    Microalgae:    Implications    for 
Acidified  Lakes, 
W88-01988  2H 

Evaluation  of  the  Effect  of  Chemicals  on  Aquat- 
ic Ecosystem  by  Observing  the  Photosynthetic 
Activity  of  a  Macrophyte,  Porphyra  Yezoensis, 
W88-02033  5C 

PHTHALATE  ESTERS 

Interactions  of  Phthalate  Esters  with  Suspended 

Particulate     Material     in     Fresh     and     Marine 

Waters, 

W88-01862  5B 

Response  of  Phthalate  Esters-Acclimated  Acti- 
vated Sludge  to  2,4-Dinitrophenol, 
W88-01940  5D 

PHYSICAL  PROPERTIES 

Investigation  of  Growth  Instabilities  of  the  Ice- 
Water  Interface  by  Light  Scattering  Spectrosco- 


•//*"'■ 


py. 

W88-02275 


2C 


SU-55 


PHYTOPLANKTON 


SUBJECT  INDEX 


PHYTOPLANKTON 

Primary  Production  in  the  Cap  Blanc  Region, 
W88-01632  2L 

Phytoplankton  Distribution  and  Dynamics  in  the 

Southern  Benguela  Current, 

W88-01637  2L 

Development  of  Phytoplankton  Communities  in 
Terms  of  their  Particle  Size  Frequency  Distribu- 
tion, in  Newly  Upwelled  Waters  of  the  Southern 
Benguela  Current, 
W88-01638  2L 

Phytoplankton  Assemblages  in  Coastal  Upwell- 

ing  Areas, 

W88-01640  2L 

Identified  Phytoplanktonic  Species  in  Shallow 
Waters  off  Eastern  Canary  Islands  (Especies  Fi- 
toplanctonicas  Identificadas  en  Aguas  Litorales 
de  las  Islas  Canarias  Orientales), 
W88-01641  2L 

Effects  of  the  'El  Nino'  1982-83  on  the  Phyto- 
plankton Off  Peru  (Efectos  del  Fenomeno  'El 
Nino'  1982-83  Sobre  el  Fitoplancton  de  la  Costa 
Peruana), 
W88-01642  2L 

Eutrophication  Model  of  the  Venice  Lagoon: 
Statistical  Treatment  of  'In  Situ'  Measurements 
of  Phytoplankton  Growth  Parameters, 
W88-01878  5C 

Hydrography   and   the   Distribution   of  Phyto- 
plankton in  Killary  Harbour:  A  Fjord  in  West- 
ern Ireland, 
W88-02374  2L 

PIEZOMETERS 

Comparison   of  Laboratory   and   Field    Deter- 
mined Values  of  Hydraulic  Conductivity  at  a 
Waste  Disposal  Site, 
W88-01728  5E 

PILCHARD 

Population   Genetics  of  the   Southern   African 
Pilchard,   Sardinops   ocellata,   in   the   Benguela 
Upwelling  System, 
W88-01651  2L 


PILES 

Method  of  Producing  Large  Bodies  of  Ice, 
W88-01781 


8F 


PILOT  PLANTS 

Pilot  Plant  Study  of  an  Anaerobic  Filter  for 
Treating   Wastes   from   a   Complex   Slaughter- 
house, 
W88-02142  5D 

Pilot  Testing  and  Design  of  a  High  Temperature 
Air  Stripping  System  for  MEK  Removal, 
W88-02199  5D 

PINE  CREEK 

Evaluation  of  the  Fluid  Dynamic  Properties  of 

Mud  Flows  on  Mount  St  Helens, 

W88-02270  2J 

PINE  TREES 

Influence  of  Rainfall  Distribution  in  Numerical 
Simulation  of  Evapotranspiration  From  a  Multi- 
layer Model  Pine  Canopy, 
W88-01696  2D 

PINEY  RIVER 

Evaluation   of  an   Acidic   Waste   Site   Cleanup 

Effort, 

W88-02144  5D 

PINK  WATER 

Continuous  Fixation  and  Removal  of  Explosive 
Wastes  from  Pink  Water  Using  Surfactant  Tech- 
nology, 
W88-02I98  5D 


PIPE  DIAMETERS 

Two  Adjacent  Pipe  Diameters  at  the  Optimal 

Solution    in    the    Water   Distribution    Network 

Models, 

W88-01678  5F 

PIPELINES 

Optimal  Canal   Location   Using  Environmental 

Mapping, 

W88-02416  6A 

PIPES 

Two  Adjacent  Pipe  Diameters  at  the  Optimal 

Solution    in    the    Water   Distribution    Network 

Models, 

W88-01678  5F 

PLAICE 

Reproductive    Biology    and    the    Pathological 
Changes  of  the  Plaice  Pleuronectes  Platessa  (L.) 
After  the  'Amoco  Cadiz'  Oil  Spill  Along  the 
North-West  Coast  of  Brittany, 
W88-02372  5C 

PLANKTON 

Particulate  Carbon  and  Nitrogen  and  Plankton 
Biomass  in  Oligotrophic  and  Upwelling  Systems, 
W88-01643  2L 

Short-term  Effects  of  Propanil  on  Oxygen  Pro- 
duction by  Plankton  Communities  from  Catfish 
Ponds, 
W88-01723  5C 

Transformation  of  Lake  Zooplankton  in  Rivers, 
W88-01818  2H 

Modelling  of  a  Planktonic  Ecosystem  in  an  En- 
closed Water  Column, 
W88-02375  2L 

PLANNING 

Decision-Analytic  Study  of  the  Joint  Value  of 
Seasonal  Precipitation  and  Temperature  Fore- 
casts in  a  Choice-of-Crop  Problem, 
W88-02OO4  2B 

Effectiveness  of  Residential  Water  Conservation 

Measures, 

W88-02316  3D 

Data  Bases:  Getting  the  Most  for  Your  Money, 
W88-02392  7C 

Water  Utility  Makes  Use  of  National  Weather 

Service  Radar, 

W88-02393  7B 

Nonlinear  Optimization  Modeling  of  Coliform 

Bacteria, 

W88-02490  5G 

PLANT  DISEASES 

Influence  of  Acid  Precipitation  on  the  Develop- 
ment of  Erysiphe  Graminis  DC  f.  sp.  Tritici 
Marchal  (Einfluss  Saeurehaltiger  Niederschlaege 
auf  die  Entwicklung  von  Erysiphe  Graminis 
DC.  f.  sp.  Marchal), 
W88-02098  5C 

PLANT  GROWTH 

Influence  of  Domestic  Sewage  on  Growth  and 
Nitrogen  Fixation  of  Azolla  pinnata  R.  Br., 
W88-02078  5E 

Uptake   of  Cadmium   and    Zinc    by   Corn   on 

Sludge-Treated  Soils, 

W88-02124  5E 

PLANT  PHYSIOLOGY 

Effect  of  a  Rapid  and  a  Slow  Drought  Cycle 
Followed  by  Rehydration  on  Stomatal  and  Non- 
Stomatal  Components  of  Leaf  Photosynthesis  in 
Phaseolus  Vulgaris  L., 
W88-01703  21 

Physiological  Responses  of  Cotton  to  a  Single 
Waterlogging  at  High  and  Low  N-Levels, 
W88-01992  3F 


Anaerobic  Metabolism  Enzymes  as  Markers  of 

Flooding  Stress  in  Maize  Seeds, 

W88-01998  21 

PLANT  POPULATIONS 

Natural  Selection  on  the  Plant-Water  Relations 
of  Cleome   Serrulata  Growing  Along  Natural 
Moisture  Gradients, 
W88-01705  21 

Distribution  of  Stream-Edge  Vegetation  along  a 

Gradient  of  Current  Velocity, 

W88-01709  2H 

PLANT  WATER  POTENTIAL 

Natural  Selection  on  the  Plant-Water  Relations 
of  Cleome   Serrulata  Growing  Along  Natural 
Moisture  Gradients, 
W88-01705  21 

PLANT  WATER  RELATIONS 

Diurnal  and   Seasonal   Variation  in  the  Water 
Relations  of  Some  Deciduous  and   Evergreen 
Trees  of  a  Deciduous  Dry  Forest  of  the  Western 
Coast  of  Mexico, 
W88-02366  21 

PLANT- WATER  RELATIONSHIPS 

Natural  Selection  on  the  Plant- Water  Relations 
of  Cleome   Serrulata  Growing  Along   Natural 
Moisture  Gradients, 
W88-01705  21 

PLANTS 

Trace  Metal  Distribution  in  Drowned  Plants, 

Shasta  Reservoir,  California, 

W88-02333  5B 

PLASMA 

Effect  of  Avoidance  on  the  Plasma-cation  Con- 
centration of  Brook  Trout  (Salvelinus  fontinalis) 
Subjected  to  Varying  Levels  of  Acidity, 
W88-02028  5C 

PLUTONIUM 

239,  240Pu  Levels  in  Mussels  Mytilus  Sp.  Col- 
lected from  the  French  Coasts  (1983-1984):  A 
Radiochemical  and  Microanalytical  Study  (Suivi 
des  Niveaux  de  Plutonium  239-240  dans  des 
Moules  Mytilus  Sp.  Prevelees  sur  le  Littoral 
Francais  (1983-1984):  Etudes  Radiochimique  et 
Microanalytique), 
W88-02105  5B 

POINT  SOURCES 

Generalized  Watershed  Loading  Functions  for 

Stream  Flow  Nutrients, 

W88-02386  5B 

POINTE  MOUILLEE 

Summary  of  the  Pointe  Mouillee  Confined  Dis- 
posal Facility, 
W88-01523  5E 

POLAND 

Surface   Protection   Problem   in  Conditions  of 
Water  Hazard  in  Diapir  Salt  Mines, 
W88-01564  4B 

Land   Subsidence   Effected  by   Dewatering  of 

Open-Pits, 

W88-01577  4C 

Influence  of  Mining  on  the  Groundwater  Miner- 
alization in  the  Upper  Silesian  Coal  Basin, 
W88-01588  4C 

POLICY 

Development  of  the  Dutch  Policy  Concerning 

Dredged  Material  Disposal, 

W88-01538  6E 

POLICY  MAKING 

Methodologies    for    Water    Resources    Policy 

Analysis  in  River  Basins, 

W88-02261  6B 


SU-56 


SUBJECT  INDEX 


PONDS 


Data  Bases:  Getting  the  Most  for  Your  Money, 
W88-02392  7C 

POLITICAL  ASPECTS 

Environmental  Policy  in  Post-Mao  China, 
W88-01813  6E 

POLLUTANT  IDENTIFICATION 

Sludge  Characteristics, 

W88-01504  5  A 

Establishing  a  Sludge  Sampling  Program, 
W88-01505  5D 

Concepts,  Costs  and  Uses  of  Gas  Chromatogra- 
phy and  Gas  Chromatography/Mass  Spectros- 
copy in  the  Analysis  of  Sludge, 
W88-01506  5A 

Case  History  of  Sampling  Problems  in  a  Sludge 

Lagoon, 

W88-01507  5A 

Toxic    Element    Composition    of    Acid    Mine 

Waters  from  Sulfide  Ore  Deposits, 

W88-01567  5A 

Determination  of  Organic  Substances  in  Water, 
W88-01599  5A 

Determination  of  Organic  Substances  in  Water, 
W88-O16O0  5A 

Profiency  Testing  of  Water  Microbiology  Lab- 
oratories in  The  Netherlands, 
W88-O1710  5G 

Presence    of    Erwinia    carotovora    in    Surface 

Water  in  North  America, 

W88-01711  2H 

Herbicide  Levels  in  Rivers  Draining  Two  Prai- 
rie Agricultural  Watersheds  (1984), 
W88-01800  5B 

Enumeration  of  Fecal  Coliforms  and  E.  Coli  in 
Marine  and  Estuarine  Waters:  an  Alternative  to 
the  APHA-MPN  Approach, 
W88-01829  5A 

Analysis  of  Sub-Microgram  Levels  of  Palladium 
(II)  in  Environmental  Samples  by  Selective  Ex- 
traction and  Spectrophotometric  Determination 
with  N-p-Methoxyphenyl-2-Furylacrylohydrox- 
amic  Acid  and  5-(Diethylamino)-2-(2- 
Pyridylazo)Phenol, 
W88-01832  5A 

Separation  Studies  of  As(III),  Sb(IH)  and  Bi(III) 

by     Reversed-Phase     Paper     Chromatographic 

Technique, 

W88-01833  5A 

Identification      and      Determination  of      4- 

(Chloromethylsulfonyl)bromobenzene,  a    New 
Herbicide  Additive,  in  Lake  Waters, 

W88-01846  5A 

Use  of  the  Algal  Growth  Potential  Test  for  Data 

Assessment, 

W88-01855  5A 

Chemical  Composition  of  Fresh  Snow  on  Mount 

Everest, 

W88-01860  5A 

Determination  of  Parts-per-Billion  Concentra- 
tions of  Dioxane  in  Water  and  Soil  by  Purge  and 
Trap  Gas  Chromatography/Mass  Spectrometry 
or  Charcoal  Tube  Enrichment  Gas  Chromatog- 
raphy, 
W88-01868  5A 

Fluorimetric  Determination  of  Nitrate  in  Natu- 
ral Waters  with  3-Amino-l,5-Naphthalenedisul- 
phonic  Acid  in  a  Flow-Injection  System, 
W88-O1870  5A 


Estimates  of  Acidification  of  Lakes  in  the  Mt. 

Zirkel  Wilderness  Area,  Colorado, 

W88-01915  5A 

Behaviour  of  Alkylphenol  Polyethoxylate  Sur- 
factants   and    of    Nitrilotriacetate    in    Sewage 
Treatment, 
W88-01939  5A 

Application  of  Enzyme  Assays  for  Toxicological 
Water  Testing  (Anwendung  enzymatischer  Ver- 
fahren  in  der  Wasser-Toxikologie), 
W88-01972  5A 

Comparison  of  Stationary  HPLC-phases  for  the 
Separation  and  Determination  of  Polycyclic  Ar- 
omatic Hydrocarbons  (16  PAH's  off  NBS-stand- 
ard)  (Vergleich  Stationarer  HPLC-Phasen  fur 
die  Trennung  und  Bestimmung  polycyclischer 
aromatischer  Kohlenwasserstoffe  (16  PAH's  um- 
fassender  Standard  nach  NBS)), 
W88-01976  5A 

Headspace  Technique  to  Determine  the  Pres- 
ence of  Volatile  Halocarbons  in  Drinking  Water. 
The  Problematic  Arising  from  the  Preparation 
of  a  Blank  Sample  as  Well  as  the  Cleansing  of 
the  Sampling  Apparatuses  (Headspace-Technik 
zur  Bestimmung  von  fluchtingen  Chlorkohlen- 
wasserstoffen  in  Trinkwasser.  Problematik  der 
Erstellung  von  Nullwasser  sowie  Reinigung  der 
Probenahmegefasse), 
W88-01977  5A 

Preparation  of  Environmental  Samples  for  the 
Determination  of  Polycyclic  Aromatic  Hydro- 
carbons by  Thin-Layer  Chromatography, 
W88-01983  5A 

Determination  of  Trace  Levels  of  Phenol  and 
Cresols  in  Rain  by  Continuous  Liquid-Liquid 
Extraction  and  High-Performance  Liquid  Chro- 
matography, 
W88-01984  5A 

Design  and  Performance  of  a  New  Medium  for 
the  Quantitative   Recovery   of  Staphylococcus 
aureus  from  Recreational  Waters, 
W88-01985  5A 

Distribution  and  In  situ  Survival  and  Activity  of 
Klebsiella  pneumoniae  and  Escherichia  coli  in  a 
Tropical  Rain  Forest  Watershed, 
W88-01986  5A 

New,  Rapid  Clean-up  Procedure  for  the  Simul- 
taneous Determination  of  Different  Groups  of 
Organic  Micropollutants  in  Sediments;  Applica- 
tion in  Two  European  Estuarine  Sediment  Stud- 
ies, 
W88-02007  5A 

Microbial  Pollution  of  the  Blue  and  White  Niles 

at  Khartoum, 

W88-02023  5A 

Bacterial  Mutagenicity  and  Chemical  Analysis 
of    Polycyclic    Aromatic    Hydrocarbons    and 
Some  Nitro  Derivatives  in  Environmental  Sam- 
ples Collected  in  West  Germany, 
W88-02057  5C 

Colorimetric  Determination  of  Phenols  in  Water 

Samples, 

W88-02063  5A 

Determination  of  Residues  of  Furadan  (Carba- 
furan)  in  Water  by  Spectrophotometric  Method. 
W88-02064  5A 

Systematic  Approach  to  the  Detection  and  Re- 
moval of  Toxic  Organic  Pollutants  in  Drinking 
Water, 
W88-02274  5F 


Characterization  and  Determination  of  Lipophi- 
lic  Hydrocarbons   in   the   Chao   Phraya,   Bang 
Pakong  and  Tha-Chin   Rivers  and   the   Upper 
Gulf  of  Thailand, 
W88-02362  5B 

Liquid  Chromatographic  Determination  of  Ali- 
phatic  Diamines   in   Water   Via   Derivatization 
with  Acetylacetone, 
W88-02363  5A 

Concentration  of  Trace  Metals  in  Precipitation, 
W88-02407  5A 

POLLUTANT  LOAD 

Shock  Load  Capabilities  of  Anaerobic  Systems 
Treating  High  Strength  Wastewaters, 
W88-02203  5D 

POLLITANT  TRANSPORT 

Convective  Transport  Within  Stable  River  Sedi- 
ments, 
W88-01916  2J 

POLLUTED  IDENTIFICATION 

Isolation  of  Fungi  From  Environmental  Sam- 
ples, 
W88-02019  5A 

POLYCHLORINATED  BIPHENYLS 

Toxic   Organic    Behavior    in    Sludge-Amended 

Soils, 

W88-01737  5B 

Bennett's  Quarry:  A  Case  Study  of  an  Immedi- 
ate Removal  of  PCB  Wastes  under  Superfund, 
W88-01741  5E 

Reaction  Mechanisms  of  Polychlorinated  Di- 
benzo-p-Dioxins  and  Polychlorinated  Dibenzo- 
furans  during  Ozonation  of  Water  Samples 
(Reaktionsverhalten  Polychlorierter  Dibenzo-p- 
Dioxine  und  Polychlorierter  Dibenzofurane  bei 
der  Ozonung  von  Waessern), 
W88-02084  5D 

Evaluation  of  the  Repartition  of  PCBs  between 
Dissolved  and  Particulate  Matter  in  River  Seine 
(France)  (Evaluation  de  la  Repartition  Particu- 
laire/Aqueuse  des  PCB  (Polychlorobiphenyles) 
en  Seine), 
W88-02106  5B 

PCB  Pollution  Behaviour  in  the  River  Seine, 
W88-02341  5B 

POLYCYCLIC  AROMATIC  COMPOUNDS 

Unavailability  of  Polynuclear  Aromatic  Hydro- 
carbons   from    Coal    Particles    to   the    Eastern 
Oyster, 
W88-02421  5B 

POLYCYCLIC  AROMATIC  HYDROCARBONS 

Bacterial  Mutagenicity  and  Chemical  Analysis 
of    Polycyclic    Aromatic    Hydrocarbons    and 
Some  Nitro  Derivatives  in  Environmental  Sam- 
ples Collected  in  West  Germany, 
W88-02057  5C 

History  of  Airborne  Polycyclic  Aromatic  Hy- 
drocarbons (PAH)  and  Perylene  as  Recorded  in 
Dated  Lake  Sediments, 
W88-02488  5B 


POLYSULFIDES 

Cyanide      Removal      in      Coal 
Wastewater  Using  Polysulfide, 
W88-02134 


Gasification 


5D 


PONDS 

Mire  Development,  Pool  Formation  and  Land- 
scape Processes  on  Patterned  Fens  in  Dalarna, 
Central  Sweden, 
W88-01708  2H 


Introduction  to  Environmental  Science, 
W88-02321 


5A 


Storage  Pond, 
W88-01783 


5E 


SU-57 


PONDS 


SUBJECT  INDEX 


Effects  of  2,4-D  Treatment  on  Natural  Benthic 
Macroinvertebrate    Communities    in    Replicate 
Artificial  Ponds, 
W88-02036  5C 

POOL  FORMATION 

Mire  Development,  Pool  Formation  and  Land- 
scape Processes  on  Patterned  Fens  in  Dalarna, 
Central  Sweden, 
W88-01708  2H 

POOLS 

Turbulence  Intensity  in  Transition  Sections  of 

Pools  in  Trapezoidal  Canals, 

W88-01908  8B 

POPULATION  DENSITY 

Biomass  and  Species  Richness  of  Aquatic  Ma- 
crophytes  in  Four  Maine  (U.S.A.)  Lakes  of  Dif- 
ferent Acidity, 
W88-02079  5C 

Selective  Removal  of  Reef  Fish  Associated  with 
an  Offshore  Cooling- Water  Intake  Structure, 
W88-02364  5C 

POPULATION  DYNAMICS 

Detection  of  Pollution  Effects  on  Marine  Ma- 
crobenthos:  Further  Evaluation  of  the  Species 
Abundance/Biomass  Method, 
W88-01996  5C 

Aeromonas  Hydrophila  Densities  in  Thermally- 
Altered  Reservoir  Water  and  Sediments, 
W88-02461  5C 

POPULATION  EXPOSURE 

Influence  of  Diet  and  Preexposure  on  the  Toler- 
ance of  Sodium  Pentachlorophenate  by  Rain- 
bow Trout  (Salmo  gairdneri), 
W88-02032  5C 

Case-Control  Study  of  Colon  Cancer  and  Drink- 
ing Water  Trihalomethanes  in  Wisconsin, 
W88-02426  5C 

Health  Significance  of  Chlorination  Byproducts 
in  Drinking  Water:  The  Houston  Experience, 
W88-02427  5C 

Residues  of  2,3,7,8-Tetrachlorodibenzo-p-Dioxin 

in  the  Spring  River,  Missouri, 

W88-02491  5B 

POROSITY 

Effects  of  a  Biomodal  Pore  Distribution  on 
Matrix  Diffusion  in  a  Fractured  Porous  Medium, 
W88-01658  5B 

POROUS  MEDIA 

Effects  of  a  Biomodal  Pore  Distribution  on 
Matrix  Diffusion  in  a  Fractured  Porous  Medium, 
W88-01658  5B 

Laboratory  Evidence  of  the  Scale  Effect  in  Dis- 
persion of  Solutes  in  Porous  Media, 
W88-01698  5B 

Groundwater   Flow   to  a  Well   in   a   Layered 

Porous  Medium:  1.  Steady  Flow, 

W88-01699  2F 

Groundwater   Flow   to   a   Well   in   a   Layered 

Porous  Medium:  2.  Nonsteady  Multiple-Aquifer 

Flow, 

W88-01700  2F 

Method  of  Reverse  Osmosis  Employing  an  Im- 
proved Porous  Glass  Membrane, 
W88-01786  3A 

Steady-State  Moisture  Transport  in  an  Inhomo- 

geneous  Porous  Medium, 

W88-O1905  8D 


PORPHYRA 

Evaluation  of  the  Effect  of  Chemicals  on  Aquat- 
ic Ecosystem  by  Observing  the  Photosynthetic 
Activity  of  a  Macrophyte,  Porphyra  Yezoensis, 
W88-02033  5C 


PORT  OF  ROTTERDAM 

Silt  Concentration  Measurements, 
W88-01527 


7A 


POTABLE  WATER 

Technology  of  Small  Community  Water  Supply 

Systems  in  Developing  Countries, 

W88-02414  5F 

POTASSIUM  COMPOUNDS 

Using   Alternative   Oxidants   to   Remove    Dis- 
solved Manganese  from  Waters  Laden  with  Or- 
ganics, 
W88-02319  5F 

POTASSIUM  PERMANGANATE 

Acute  Toxicity  of  Potassium  Permanganate  to 

Channel  Catfish  Fingerlings, 

W88-02038  5C 

POTOMAC 

Estimating  the  Upper  Tail  of  Flood  Frequency 

Distributions, 

W88-01697  2E 

POULTRY 

Feeding  Processed  Hatchery  Wastes  to  Poultry, 
W88-02066  5E 

Effect  of  Fertilizer,  Chicken  Manure  and  Dairy 
Manure  on  Timothy  Yield,  Tissue  Composition 
and  Soil  Fertility, 
W88-02075  5E 

Utilisation  of  Chicken  Offal  in  the  Production  of 
the  African  Sharptooth  Catfish  Clarias  Garie- 
pinus  in  the  Transkei, 
W88-02096  81 

Improved  Alkalimetric  Monitoring  for  Anaero- 
bic Digestion  of  Poultry  Manure, 
W88-02147  5D 

POWDERED  ACTIVATED  CARBON 

Fate  of  Toxic  Organic  Compounds  in  Activated 
Sludge  and  Integrated  PAC  Systems, 
W88-01941  5D 

Application      of      PACT(R)      to      Municipal 

Wastewaters, 

W88-02301  5D 

Application      of      PACT(R)      to      Industrial 

Wastewaters, 

W88-02302  5D 

Priority  Pollutant  Removal:  Comparison  of  the 
DuPont  PACT(R)  Process  with  Activated 
Sludge  Followed  by  Granular  Carbon  Columns, 
W88-02304  5D 

Biological/Adsorption  Interactions  with  PAC, 
W88-02305  5D 

Improved  Nitrification  with  the  PACT(R)  Proc- 
ess, 
W88-02306  5D 

Thermal    Regeneration    of   PACT(R)    Process 

Powdered  Activated  Carbon, 

W88-02308  5D 


Wet  Air  Regeneration  of  PAC, 
W88-02309 


5D 


POWDERED  CARBON 

Comparison  of  Powdered  and  Granular  Carbon 
Economics  in  Wastewater  Treatment, 
W88-02311  5D 


POWERPLANT  WASTES 

Prevention  of  Water  Pollution  and  Plan  for  the 
Exploitation  of  the  Ash  Tip  of  the  La  Robla 
Conventional  Power  Station, 
W88-01555  5E 

POWERPLANTS 

Prevention  of  Water  Pollution  and  Plan  for  the 
Exploitation  of  the  Ash  Tip  of  the  La  Robla 
Conventional  Power  Station, 
W88-01555  5E 

Maximum  Depth  of  Reservoir  Drawdown, 
W88-01900  8C 

PRAIRIE  POTHOLES 

Effect  of  Cultivation  on  Sediment  Composition 
and  Deposition  in  Prairie  Pothole  Wetlands, 
W88-02477  2J 

PRE-DAMS 

Control  of  Eutrophication  of  Lakes  and  Reser- 
voirs by  Means  of  Pre-Dams.  I.  Mode  of  Oper- 
ation and  Calculation  of  the  Nutrient  Elimina- 
tion Capacity, 
W88-01844  5G 

Control  of  Eutrophication  of  Lakes  and  Reser- 
voirs by  Means  of  Pre-Dams.  II.  Validation  of 
the  Phosphate  Removal  Model  and  Size  Optimi- 
zation, 
W88-01845  5G 

PRECIPITATION 

Colorado   River   Augmentation   Demonstration 

Program. 

W88-01609  3B 

Feasibility   of  Assigning   a   Probability   to  the 

Probable  Maximum  Flood. 

W88-01612  2E 

Climatology  of  Storm  Precipitation  in  the  De- 
troit-Windsor Area, 
W88-01926  2B 

Acidic  Deposition  to  Forests:  The  1985  Chemis- 
try of  High  Elevation  Fog  (CHEF)  Project, 
W88-02003  5B 

Retrieval  of  Horizontal  Wind  Field  and  Mesos- 
cale  Vertical  Vorticity  in  Stratiform  Precipita- 
tion by  Conical  Scannings  with  Two  Doppler 
Radars, 
W88-02047  7B 

Chemical     Composition     of    Precipitation     at 

Marion  Island  (Sub-Antarctic), 

W88-02410  2K 

Deposition  of  Nitrate-N  and  Sulfate-S  by  Pre- 
cipitations in  Schleswig-Holstein, 
W88-02411  2B 

PRECIPITATION  PATTERNS 

Climatology  of  Storm  Precipitation  in  the  De- 
troit-Windsor Area, 
W88-01926  2B 

PREDATION 

Habitat  Use  of  the  Central  Mudminnow  (Umbra 
limi)  and  Yellow  Perch  (Perca  flavescens)  in 
Umbra-Perca  Assemblages:  the  Roles  of  Compe- 
tition, Predation,  and  the  Abiotic  Environment, 
W88-02425  2H 

PREDICTION 

Effectiveness  of  Residential  Water  Conservation 

Measures, 

W88-02316  3D 

Predicting  the  Summer  Peak  Biomass  of  Four 
Species    of    Blue-Green    Algae    (Cyanophyta/ 
Cyanobacteria)  in  Swedish  Lakes, 
W88-02379  2H 


SU-58 


SUBJECT  INDEX 


QUALITY  CONTROL 


PREOXIDATION 

Effects  of  Storage  and  Preoxidation  on  Sludge 

and  Water  Quality, 

W88-02394  5D 

PRETREATMENT  OF  WASTEWATER 

Anaerobic  Pretreatment  of  Brewery  Wastewater 

on  the  Industrial  Scale, 

W88-02139  5D 

Pretreatment     Through     Chemical     Oxidation. 
General  Considerations  and  a  Case  Study  In- 
volving  a   Thiosulfate/Sulfide    Laden   Wastes- 
tream, 
W88-02184  5D 


Anaerobic  Pretreatment  of  Corn  Ethanol  Pro 

duction  Wastewater, 

W88-02221 


5D 


Environmental    Regulations    and    Technology, 
The  National  Pretreatment  Program. 
W88-02267  5D 

PRETREATMENT  OF  WATER 

Method  of  Pretreating  Raw  Water  for  Reverse 

Osmosis  Units, 

W88-01797  3A 

Characterization  of  Adsorbates  from  Activated 
Carbon  Columns  Part  I:  The  Effect  of  Raw 
Water  Pretreatment  on  the  Sorption  of  Organo- 
halogen  Compounds, 
W88-02085  5F 

Design  and  Operation  of  Wet  Corn  Milling  Pre- 
treatment Facilities, 
W88-02161  5D 

Pretreatment  of  Seawater  by  Flocculation  and 

Settling  for  Particulates  Removal, 

W88-02429  3A 

PRICES 

Environmental  Policy  in  Post-Mao  China, 
W88-01813  6E 

PRICTNG 

Reform  in  Costing  and  Pricing  Water, 
W88-02314  6C 

PRIMARY  PRODUCTIVITY 

Primary     Production     in     Upwelling     Areas. 
Energy,  Global  Ecology  and  Resources, 
W88-01631  2L 


Evaluation  of  Industrial  Process  Modifications 

to   Reduce   Hazardous   Wastes   in   the   Armed 

Services, 

W88-02191  5D 

PROCESS  DESIGN 

Effect    of   Operating    Parameters    on    Carbon 

Usage, 

W88-02288  5D 

PROCESS  WATER 

Membrane  Processes  in  Environmental  Protec- 
tion (Membranverfahren  in  der  Umwelttechnik), 
W88-02102  5D 

PRODUCTIVITY 

Some  Ways  of  Increasing  Water  Biological  Pro- 
ductivity, 
W88-01639  2L 

PROFICIENCY  TESTING 

Profiency  Testing  of  Water  Microbiology  Lab- 
oratories in  The  Netherlands, 
W88-01710  5G 

PROFILES 

pH  Profiles  from  Diatom  Stratigraphies  in  Sedi- 
ment Cores  of  Selected  Lakes  of  New  Bruns- 
wick and  Nova  Scotia,  Canada, 
W88-02482  5C 

PROJECT  PLANNING 

Liquid  Disposal,  Incorporated:  A  $2.2  Million 
Superfund  Immediate  Removal  Action, 
W88-01743  5E 

Water  Conserving  Landscapes  Show  Impressive 

Savings, 

W88-02313  3D 


Primary  Production  in  the  Cap  Blanc  Region, 
W88-01632  2L 

PRIMARY  WASTEWATER  TREATMENT 

Irrigation  of  Primary  Treated  and  Anaerobically 
Treated  Meat-Processing  Wastes  onto  Pasture: 
Lysimeter  Trials, 
W88-02074  5E 

PROBABLE  MAXIMUM  FLOOD 

Feasibility   of  Assigning   a   Probability   to   the 

Probable  Maximum  Flood. 

W88-01612  2E 

PROBABLE  MAXIMUM  PRECIPITATION 

Feasibility   of  Assigning   a   Probability   to   the 

Probable  Maximum  Flood. 

W88-01612  2E 

PROCESS  CONTROL 

Computer  Aided  Control  of  Nitrogen  Removal 
in  Small  Activated  Sludge  Wastewater  Treat- 
ment Plants, 
W88-01959  5D 

Field  Verification  of  On-Line  Instrumentation  at 
a  Municipal  Wastewater  Treatment  Plant, 
W88-01960  5D 

Evaluation  of  a  Wastewater  Treatment  Process 

by  a  New  Technique, 

W88-02167  5D 


PROPANIL 

Short-term  Effects  of  Propanil  on  Oxygen  Pro- 
duction by  Plankton  Communities  from  Catfish 
Ponds, 
W88-01723  5C 

PROTONS 

Biomembranes,    Part    O,    Protons    and    Water: 

Structure  and  Translocation. 

W88-01593  1B 

PROTOZOA 

Development  of  Protozoan  and  Metazoan  Com- 
munities in  Rotating  Biological  Contactor  Bio- 
films, 
W88-02348  5D 

PTOLEMAIS 

Treatability   Studies   for   Koppers-Totzek   Coal 

Gasification  Wastewater, 

W88-02135  5D 

PUBLIC  HEALTH 

Influence  of  Stagnation  of  Water  Pathways  on 
Mosquito    Population    Density    in    Connection 
with  Malaria  Transmission  in  the  Solomon  Is- 
lands, 
W88-01712  6G 

TEAM    Study:    Personal   Exposures   to   Toxic 
Substances  in  Air,  Drinking  Water,  and  Breath 
of  400  Residents  of  New  Jersey,  North  Carolina, 
and  North  Dakota, 
W88-01881  5C 

Waterborne  Outbreaks  in  Sweden  -  Causes  and 

Etiology, 

W88-01951  5C 

Role  for  Water  Supply  and  Sanitation  in  the 

Child  Survival  Revolution, 

W88-01990  5F 

Applying  Lessons  from  Housing  to  Meeting  the 

Challenge  of  Water  and  Sanitation  for  the  Urban 

Poor, 

W88-02062  5h 


1985  Annual  Report,  Committee  on  the  Asses- 
ment  of  Human  Health  Effects  of  Great  Lakes 
Water  Quality. 
W88-02266  5C 

PUBLIC  OPINION 

Public   Attitudes   toward   Water  Conservation, 
W88-02315  3D 

PUBLIC  POLICY 

Submodels  of  Water  Quality  for  the  Analysis  of 
Regional   Water   Policies   in   Open-Pit   Lignite 
Mining  Areas, 
W88-01561  5G 

Water  and  the  Michigan  Economy:  Managing 

Water  Quality, 

W88-01758  5G 

Environmental  Policy  in  Post-Mao  China, 
W88-01813  6E 

PUBLICLY  OWNED  TREATMENT  WORKS 

Toxic  Pollutant  Removals  and  Removal  Credits 

at  a  Major  POTW, 

W88-02196  ;D 

Evaluation  of  Percent  Removal  Variability  for 

Priority  Pollutants  in  POTWs, 

W88-02222  *>D 

PULP  WASTES 

Tracing  of  Xenobiotic  Contamination  in  Water 

with  the  Aid  of  Fish  Bile  Metabolites:  A  Field 

Study  with  Caged  Rainbow  Trout  (Salmo  gaird- 

neri), 

W88-02031  5A 

Full  Scale  Anaerobic-Aerobic  Biological  Treat- 
ment of  a  Semichemical  Pulping  Waste  Water, 
W88-02162  5D 

Removal  of  Color  from  Kraft  Pulp  Mill  Efflu- 
ent, 
W88-02163  5D 

Conditioning  of  Pulp  and  Paper  Sludge  Using 

Direct  Slurry  Freezing, 

W88-02398  5D 

PUMPING  TESTS 

Analysis  of  Pumping  Tests  in  Wells  with  Capac- 
ity Effect  Taking  into  Consideration  the  En- 
trance Well  Loss  (Prise  en  Compte  de  la  Perte 
de  Charge  a  l'Entree  lors  de  l'Etude  des  Nappes 
d'Eau  Souterraines  par  Pompage  dans  des  Puits 
a  Effet  de  Capacite), 
W88-02099  2F 

PUMPS 

Multi-Cylinder  Reverse  Osmosis  Apparatus  and 

Method, 

W88-01790  3A 

Reverse  Osmosis  Apparatus  and  Method  Incor- 
porating External  Fluid  Exchange, 
W88-01791  3A 

PUNISHMENT-REWARD  SYSTEM 

Fight  Against  Industrial  and  Urban  Pollution  in 

the  Artois  -  Picardie  Basin, 

W88-01931  5G 

QSAR 

Use  of  Autocorrelation  Molecular  Descriptors  in 
Quantitative  Structure-Ecotoxicity  Relatioships 
Studies  (Utilisation  des  Descripteurs  Molecu- 
laires  d' Autocorrelation  dans  les  Etudes  Quanti- 
tatives  du  Type  Structure-Ecotoxicite), 
W88-02104  5C 

QUALITY  CONTROL 

Headspace  Technique  to  Determine  the  Pres- 
ence of  Volatile  Halocarbons  in  Drinking  Water. 
The  Problematic  Arising  from  the  Preparation 
of  a  Blank  Sample  as  Well  as  the  Cleansing  of 
the  Sampling  Apparatuses  (Headspace-Technik 


SU-59 


QUALITY  CONTROL 


SUBJECT  INDEX 


zur  Bestimmung  von  fluchtingen  Chlorkohlen- 

wasserstoffen  in  Trinkwasser.   Problematik  der 

Erstellung  von  Nullwasser  sowie  Reinigung  der 

Probenahmegefasse), 

W88-01977  5A 

QUARRIES 

Fly  Ash  Disposal  in  a  Limestone  Quarry:  Hy- 

drogeochemical  Considerations, 

W88-01740  5E 

Bennett's  Quarry:  A  Case  Study  of  an  Immedi- 
ate Removal  of  PCB  Wastes  under  Superfund, 
W88-01741  5E 

QUEBEC 

Pollution  Control  through  By-Product  Recov- 
ery Using  Hyperfiltration.  Case  Study  of  a  Spe- 
cialty Cheese  Producer, 
W88-02171  5D 

RADAR 

Some  Hydrological  Aspects  of  Weather  Radar 

Research  in  the  United  Kingdom, 

W88-01964  7C 

Direct  Method  for  Deriving  Drop-Size  Distribu- 
tion  and    Vertical    Air   Velocities    from    VHF 
Doppler  Radar  Spectra, 
W88-02045  7B 

Retrieval  of  Horizontal  Wind  Field  and  Mesos- 
cale  Vertical  Vorticity  in  Stratiform  Precipita- 
tion by  Conical  Scannings  with  Two  Doppler 
Radars, 
W88-02047  7B 

94-GHz  Doppler  Radar  for  Cloud  Observations, 
W88-02049  7B 

Technique  to  Measure  Entrainment  in  Cloud  by 
Dual-Polarization  Radar  and  Chaff, 
W88-02050  7B 

Observations  of  Thunderstorm  Reflectivities  and 
Doppler  Velocities  Measured  at  VHF  and  UHF, 
W88-02051  7B 

Further  Discussion  on  Deriving  Drop-Size  Dis- 
tribution and  Vertical  Air  Velocities  Directly 
from  VHF  Doppler  Radar  Spectra, 
W88-02052  7B 

Reduction  of  Errors  Caused  by  Bright  Bands  in 

Quantitative  Rainfall  Measurements  Made  Using 

Radar, 

W88-02054  7B 

Water  Utility  Makes  Use  of  National  Weather 

Service  Radar, 

W88-02393  7B 

RADIOACTIVE  DATING 

Variations    in    the    87Sr/86Sr    Ratio    in    Lake 

Waters  from  Central  Sweden, 

W88-02439  2K 

Variations  of  87Sr/86Sr  in  Water  from  Streams 
Discharging  in  the  Bothnian  Bay,  Baltic  Sea, 
W88-02440  2K 


RADIOACTIVE  WASTE  DISPOSAL 

Storage  Pond, 
W88-01783 


5E 


RADIOACTIVE  WASTES 

Behaviour  of  Radium  in  Tailings  Dams  and  En- 
vironmental Waters  in  the  Witwatersrand  (South 
Africa)  Gold/Uranium  Mining  Area, 
W88-01558  5B 

Approximate  Semianalytical  Solution  for  Tracer 
Injection  Tests  in  a  Confined  Aquifer  With  a 
Radially    Converging    Flow    Field    and    Finite 
Volume  of  Tracer  and  Chase  Fluid, 
W88-01692  5B 


Storage  Pond, 
W88-01783 


5E 


Biological  Treatment  for  Low-Activity  Nuclear 

Wastewaters, 

W88-01929  5D 

Regional  Hydrogeologic  Research  in  the  Palo 

Duro     Basin    for    Nuclear-Waste     Repository 

Siting, 

W88-02331  5E 

Geotechnical  Considerations  for  the  Design  of 
an  Exploratory  Shaft  Facility  for  a  Nuclear 
Waste  Repository  in  Deaf  Smith  County,  Texas, 
W88-02332  5E 

RADIOISOTOPES 

Bayesian  Analysis  or  Scientific  Judgment  of  Un- 
certainties in  Estimating  Risk  Due  to  Rn-222  in 
U.S.  Public  Drinking  Water  Supplies, 
W88-01810  5G 

Three-Compartment  Photoreactor  for  Laser  Iso- 
tope Separation  of  Tritium, 
W88-02128  5D 

RADIOMETERS 

Field  Evaluation  of  a  Dual-Channel  Microwave 
Radiometer  Designed  for  Measurements  of  Inte- 
grated Water  Vapor  and  Cloud  Liquid  Water  in 
the  Atmosphere, 
W88-O2053  7B 

RADIUM 

Behaviour  of  Radium  in  Tailings  Dams  and  En- 
vironmental Waters  in  the  Witwatersrand  (South 
Africa)  Gold/Uranium  Mining  Area, 
W88-01558  5B 

RADON 

Predicting    the    Occurrence    of   Radon-222    in 

North  Carolina  Groundwater, 

W88-01760  5B 

Bayesian  Analysis  or  Scientific  Judgment  of  Un- 
certainties in  Estimating  Risk  Due  to  Rn-222  in 
U.S.  Public  Drinking  Water  Supplies, 
W88-01810  5G 

RADON-222 

Predicting    the    Occurrence    of   Radon-222    in 

North  Carolina  Groundwater, 

W88-01760  5B 

RAFT  RIVER 

Evaluation   of  Irrigation    Management    Proce- 
dures for  Geothermal  Effluent, 
W88-02268  3C 

RAIN 

Determination  of  Trace  Levels  of  Phenol  and 
Cresols  in  Rain  by  Continuous  Liquid-Liquid 
Extraction  and  High-Performance  Liquid  Chro- 
matography, 
W88-01984  5A 

RAIN  FORESTS 

Distribution  and  In  situ  Survival  and  Activity  of 
Klebsiella  pneumoniae  and  Escherichia  coli  in  a 
Tropical  Rain  Forest  Watershed, 
W88-01986  5  A 

RAINDROPS 

Direct  Method  for  Deriving  Drop-Size  Distribu- 
tion   and    Vertical    Air   Velocities   from   VHF 
Doppler  Radar  Spectra, 
W88-02045  7B 

RAINFALL 

Acidic  Deposition  to  Forests:  The  1985  Chemis- 
try of  High  Elevation  Fog  (CHEF)  Project, 
W88-02003  5B 

Retrieval  of  Horizontal  Wind  Field  and  Mesos- 
cale  Vertical  Vorticity  in  Stratiform  Precipita- 
tion by  Conical  Scannings  with  Two  Doppler 
Radars, 
W88-02047  7B 


94-GHz  Doppler  Radar  for  Cloud  Observation*, 
W88-02049  7B 

Further  Discussion  on  Deriving  Drop-Size  Dis- 
tribution and  Vertical  Air  Velocities  Directly 
from  VHF  Doppler  Radar  Spectra, 
W88-02052  7B 

Reduction  of  Errors  Caused  by  Bright  Bands  in 

Quantitative  Rainfall  Measurements  Made  Using 

Radar, 

W88-02054  7B 

Quantity  and  Quality  of  Bracken  Throughfall, 
Stemflow  and  Litterflow  in  a  Dartmoor  Catch- 
ment, 
W88-02365  21 

Relationship  Between  Summer-Season  Rainfall 

Events  and  Lake-Surface  Area, 

W88-02389  2A 

Concentration  of  Trace  Metals  in  Precipitation, 
W88-02407  5A 

Influence   of  Alkaline    Particulates   on   pH   of 

Cloud  and  Rain  Water  in  India, 

W88-02408  2K 

RAINFALL  ANALYSIS 

Determination  of  Organic  Acid  Anions  in  Pre- 
cipitation by  Ion  Chromatography  Exclusion, 
W88-02469  5A 

RAINFALL  DISTRIBUTION 

Influence  of  Rainfall  Distribution  in  Numerical 
Simulation  of  Evapotranspiration  From  a  Multi- 
layer Model  Pine  Canopy, 
W88-01696  2D 

RAINFALL  INTENSITY 

Regional  Rainfall  Intensity-Duration-Frequency 

Curves  for  Pennsylvania, 

W88-02387  2B 

RAINFALL  RATE 

Influence    of   Raingage    Integration    Time    on 
Measured  Rainfall-Intensity  Distribution  Func- 
tions, 
W88-02046  7B 

RAINFALL-RUNOFF  RELATIONSHIPS 

Generalized  Kinematic  Catchment  Model, 
W88-01702  2E 

Dimensioning  of  Combined  Sewer  System  De- 
tention  Basins   by   Long   Term   Simulation   of 
Storm  Water  Runoff, 
W88-01952  5D 

Soluble  Salt  Content  of  the  Alluvial  Banks  of  a 
Semi-Arid  Tributary  Catchment  of  the  Great 
Fish  River, 
W88-02090  2G 

Effect  of  Main-Channel  Orientation  on  Flood 

Peaks  for  Streams  in  Ohio, 

W88-02354  2E 

Evaluation  of  Alternative  Hydrograph  Methods 

for  Hydraulic  Design, 

W88-02355  7C 

Relationship  Between  Summer-Season  Rainfall 

Events  and  Lake-Surface  Area, 

W88-02389  2A 

Dimensionless  Solution  of  Lag  Time  for  Diverg- 
ing Surface, 
W88-02442  2A 

RAINGAGES 

Influence    of    Raingage    Integration    Time    on 
Measured  Rainfall-Intensity  Distribution  Func- 
tions, 
W88-02046  7B 


SU-60 


SUBJECT  INDEX 


RESERVOIR  OPERATION 


RAMAN  SCATTERING 

Low-Frequency  Raman  Scattering  from  Water 
and  Aqueous  Solutions:  A  Direct  Measure  of 
Hydrogen  Bonding, 
W88-01595  IB 

RAPTORS 

Oil  Contamination  of  Raptors  Migrating  Along 

the  Red  Sea, 

W88-01857  5C 

REACTOR  SYSTEMS 

Scale-Up  of  the  Membrane  Anaerobic  Reactor 

System, 

W88-02172  5D 

REACTORS 

Fluidization  and  Reactor  Biomass  Characteris- 
tics of  the  Denitrification  Fluidized  Bed  Biofilm 
Reactor, 
W88-02344  5D 

RECHARGE 

Assessing   Impact   of  Surface   Mining   on   Re- 
charge, 
W88-01573  4C 

RECIRCULATED  WATER 

Water  Re-use  System  for  Production  of  Fingerl- 

ing  Fishes  in  Brazil  with  Emphasis  on  South 

American  Catfishes  (Rhamdia  quelens  and  R. 

sapo), 

W88-02080  5F 

RECLAIMED  WATER 

Process  and  Apparatus  for  Recovering  Usable 
Water  and  Other  Materials  from  Oil  Field  Mud/ 
Waste  Pits, 
W88-01795  5D 

RECREATION 

Design  and  Performance  of  a  New  Medium  for 
the  Quantitative   Recovery  of  Staphylococcus 
aureus  from  Recreational  Waters, 
W88-01985  5A 

RECREATION  DEMAND 

Land  Application  of  Sludge  in  San  Diego, 
W88-01826  5E 

RECYCLING 

Recent    Developments    in    Methane    Recovery 

from  Municipal  Landfills, 

W88-01756  5E 

RED  SEA 

Water  Exchange  Between  the  Red  Sea  and  Gulf 

of  Aden, 

W88-01629  2L 

Oil  Contamination  of  Raptors  Migrating  Along 

the  Red  Sea, 

W88-01857  5C 


RED  WATER 

Dead  Ends,  Red  Water,  and  Scrap  Piles, 
W88-01896 


5F 


RED  WATERS 

Problem  of  'Red  Waters':  A  New  Approach  to 

its  Solution, 

W88-02447  2K 


REFORESTATION 

Greening  of  Blue  Mountain, 
W88-02126 


5E 


REGIONAL  ANALYSIS 

Regional  Rainfall  Intensity-Duration-Frequency 

Curves  for  Pennsylvania, 

W88-02387  2B 

REGIONAL  PLANNING 

River  Basin  Concept  as  Seen  from  a  Manage- 
ment Perspective  in  USA, 
W88-02257  6B 


REGRESSION  ANALYSIS 

New  Studies  of  Urban  Flood  Frequency  in  the 

Southeastern  United  States, 

W88-02352  4C 

REGULATIONS 

Federal    Regulatory   Considerations   in    Sludge 

Utilization, 

W88-01521  5G 

Development  of  the  Dutch  Policy  Concerning 

Dredged  Material  Disposal, 

W88-01538  6E 

Development  of  Criteria  for  the  Dredging  and 
Disposal  of  Contaminated  Dredged  Material, 
W88-01540  5E 

Alerting  Engineers  to  New  EPA  Safe  Water 

Regulations, 

W88-01812  5G 

Impact    of    EPA's    Biomonitoring    Policy    on 

POTWs, 

W88-01823  5G 

Implementation  of  a  Water  Quality-Based  Strat- 
egy for  Protection  of  Aquatic  Life, 
W88-01824  5G 

Erodible   Land  and  State  Water  Quality  Pro- 
grams: A  Linkage, 
W88-01883  5G 

Increasing  Water  Supplies  in  the  Iberian  Penin- 
sula, 
W88-01892  6D 

Emerging    State    Roles   in    Urban    Stormwater 

Management, 

W88-02383  6E 

REHYDRATION 

Effect  of  a  Rapid  and  a  Slow  Drought  Cycle 
Followed  by  Rehydration  on  Stomatal  and  Non- 
Stomatal  Components  of  Leaf  Photosynthesis  in 
Phaseolus  Vulgaris  L., 
W88-01703  21 

REINFORCED  CONCRETE 

Strength   Design   of  Reinforced-Concrete   Hy- 
draulic Structures.  Report  6:  Analytical  Study  of 
the   Ultimate   Behavior   of  Model   Reinforced- 
Concrete  Circular  Conduits, 
W88-01657  8F 

RELIABILITY 

Estimation  of  the  Reliability  of  a  High  Earth- 
Rock  Dam, 
W88-01902  8D 

REMOTE  SENSING 

Coastal-Zone-Color-Scanner    (CZCS)    Imagery 
from  Northwest  African  Upwelling, 
W88-01634  7B 

Water  Utility  Makes  Use  of  National  Weather 

Service  Radar, 

W88-02393  7B 

Microwave  Remote  Sensing  of  Snowpack  Prop- 
erties: Potential  and  Limitations, 
W88-02438  7B 

REMOVAL  CREDITS 

Toxic  Pollutant  Removals  and  Removal  Credits 

at  a  Major  POTW, 

W88-02196  5D 

REPRODUCTION 

Reproductive    Biology    and    the    Pathological 
Changes  of  the  Plaice  Pleuronectes  Platessa  (L.) 
After  the  'Amoco  Cadiz'  Oil  Spill  Along  the 
North- West  Coast  of  Brittany, 
W88-02372  5C 


RESEARCH 

Fiscal   Year    1986   Program   Report   (Michigan 

Institute  of  Water  Research). 

W88-01765  9D 

Fiscal   Year    1986   Program   Report   (Delaware 

Water  Resources  Center), 

W88-01766  9D 

Fiscal    Year    1986    Program    Report    (Virginia 

Water  Resources  Research  Center). 

W88-01767  9D 

Fiscal    Year    1986    Program    Report    (Missouri 

Water  Resources  Research  Center). 

W88-01768  9D 

Fiscal    Year    1986    Program    Report   (Alabama 
Water  Resources  Research  Institute). 
W88-01770  9D 

Fiscal   Year   1986  Program   Report   (Maryland 

Water  Resources  Research  Center), 

W88-01772  9D 

Fiscal   Year   1985   Program   Report  (Louisiana 
Water  Resources  Research  Institute). 
W88-01773  9D 

Fiscal  Year  1986  Program  Report  (South  Caroli- 
na Water  Resources  Research  Institute). 
W88-01774  9D 

Fiscal    Year     1985     Program    Report    (South 

Dakota  Water  Resources  Institute). 

W88-01775  9D 

Fiscal  Year  1986  Program  Report  (Mississippi 
Water  Resources  Research  Institute). 
W88-01776  9D 

RESEARCH  PRIORITIES 

Transport    of   Energy-Related    Organic    Com- 
pounds  and   Mixtures  in   Subsurface   Environ- 
ments, 
W88-02263  5B 

Subsurface    Flow    and    Transport    of   Organic 
Chemicals:  An  Assessment  of  Current  Modeling 
Capability  and  Priority  Directions  for  Future 
Research  (1987-1995), 
W88-02264  5B 

Animal    Decision    Making   and    Its   Ecological 
Consequences:  The  Future  of  Aquatic  Ecology 
and  Behavior, 
W88-02423  2H 

RESERVOIR  CONSTRUCTION 

Sedimentation  and  the  Economics  of  Selecting 

an  Optimum  Reservoir  Size, 

W88-01676  2J 

RESERVOIR  DESIGN 

Nonconvexity  of  the  Reservoir  Design  Problem, 
W88-01701  8A 

RESERVOIR  MANAGEMENT 

Nonlinear  Programming  Methods  in  Reservoir 

System  Management, 

W88-02273  2H 

RESERVOIR  OPERATION 

Maximum  Depth  of  Reservoir  Drawdown, 
W88-01900  8C 

Stochastic   Dynamic   Programming   Based   Ap- 
proach to  the  Operation  of  a  Multi-Reservoir 
System, 
W88-02376  2H 

Optimal  Daily  Operation  of  Surface- Water  Sys- 
tems, 
W88-02412  6D 


SU-61 


RESERVOIR  SILTING 


SUBJECT  INDEX 


RESERVOIR  SILTING 

Sedimentation  and  the  Economics  of  Selecting 

an  Optimum  Reservoir  Size, 

W88-01676  2J 

RESERVOIR  SITES 

Nonconvexity  of  the  Reservoir  Design  Problem, 
W88-01701  8A 

RESERVOIR  SIZE 

Sedimentation  and  the  Economics  of  Selecting 

an  Optimum  Reservoir  Size, 

W88-01676  2J 

RESERVOIRS 

Nonconvexity  of  the  Reservoir  Design  Problem, 
W88-01701  8A 

Control  of  Eutrophication  of  Lakes  and  Reser- 
voirs by  Means  of  Pre-Dams.  I.  Mode  of  Oper- 
ation and  Calculation  of  the  Nutrient  Elimina- 
tion Capacity, 
W88-01844  5G 

Control  of  Eutrophication  of  Lakes  and  Reser- 
voirs by  Means  of  Pre-Dams.  II.  Validation  of 
the  Phosphate  Removal  Model  and  Size  Optimi- 
zation, 
W88-01845  5G 

Importance  of  Whiting  as  a  Component  of  Raw 

Water  Turbidity, 

W88-02320  5F 

Trace  Metal   Distribution  in   Drowned   Plants, 

Shasta  Reservoir,  California, 

W88-02333  5B 

Copper  as  an  Algicide  in  a  Tropical  Reservoir, 
W88-02347  5G 

Stochastic   Dynamic   Programming   Based   Ap- 
proach to  the  Operation  of  a  Multi-Reservoir 
System, 
W88-02376  2H 

Optimal  Daily  Operation  of  Surface-Water  Sys- 
tems, 
W88-02412  6D 

Reliability  Indices  for  Water  Supply  Systems, 
W88-02420  5F 

RESINS 

Comparison  of  Solvent  Extractions  and  Resin 
Adsorption   for   Isolation   of  Mutagenic   Com- 
pounds from  Chlorinated  Drinking  Water  with 
High  Humus  Content, 
W88-01837  5A 

Disinfection  of  Anion  Exchange  Resins  in  the 
Combined  Ion  Exchange/Biological  Denitrifica- 
tion  Process,  Part  I:  Effect  on  Water  Quality, 
W88-01973  5F 

Treatment  of  Priority  Pollutants  with  Resins, 
W88-02294  5D 

Practical  Application  of  Adsorbent  Resins, 
W88-02295  5D 

RESISTIVITY 

Comparison  of  Earth   Resistivity  and   Electro- 
magnetic Survey  Methods, 
W88-01713  7B 

RESORCINOL 

Reactions   of  Chlorine   and   Chlorine    Dioxide 
with  Resorcinol  in  Aqueous  Solution  and  Ad- 
sorbed on  Granular  Activated  Carbon, 
W88-01847  5F 

RESPIRATION 

Toxicity   of  Crude   Oil   to   the   Metabolism   of 
Freshwater  Minor  Carp,  Puntius  sophore, 
W88-01716  5C 


RETURN  FLOW 

Reliability  Indices  for  Water  Supply  Systems, 
W88-02420  5F 


REVEGETATION 

Greening  of  Blue  Mountain, 
W88-02126 


5E 


REVERSE  OSMOSIS 

Method  of  Reverse  Osmosis  Employing  an  Im- 
proved Porous  Glass  Membrane, 

W88-01786  3A 

Scale  Inhibitor  for  Reverse  Osmosis  Water  Puri- 
fication System, 

W88-01787  3A 

Reverse-Osmosis       Purifier       Apparatus      and 

Method, 

W88-01788  3A 

Discharge  of  Gases  from  Submarine  Desalina- 
tion Plants, 
W88-01789  3A 

Multi-Cylinder  Reverse  Osmosis  Apparatus  and 

Method, 

W88-01790  3A 

Reverse  Osmosis  Apparatus  and  Method  Incor- 
porating External  Fluid  Exchange, 
W88-01791  3A 


Reverse  Osmosis  Method  and  Apparatus, 

W88-01792 


3A 


Water  Purifying  and  Vending  Apparatus, 
W88-01793  5F 

Process  and  Apparatus  for  Recovering  Usable 
Water  and  Other  Materials  from  Oil  Field  Mud/ 
Waste  Pits, 
W88-01795  5D 


Distillation  System  and  Process, 
W88-01796 


3A 


Method  of  Pretreating  Raw  Water  for  Reverse 

Osmosis  Units, 

W88-01797  3A 


Water  Purification  Process  and  System, 
W88-01798 


3A 


Reverse  Osmosis  Desalinization  Utilizing  Plural 

Flow  Work  Exchange  Vessels, 

W88-01799  3  A 

Membrane  Processes  in  Environmental  Protec- 
tion (Membranverfahren  in  der  Umwelttechnik), 
W88-02102  5D 

Reverse  Osmosis  Membrane  Fouling  by  Sanitary 
Landfill  Leachate  and  Copper  Plating  Solutions, 
W88-02179  5D 

Water     Conservation     and     Management     in 

Barrow,  Alaska, 

W88-02312  3D 

Combined  RO/VC  Desalination  System, 
W88-02430  3A 

Current  and  Long  Term  Considerations  for  the 

Application  of  Reverse  Osmosis  Technology  in 

Israel, 

W88-02436  3A 

Desalination  of  High  Salinity  Brackish  Water  - 

Low  Pressure  Reverse  Osmosis, 

W88-02437  3A 

Analysis  of  Laminar  Flow  Precipitation  Fouling 

on  Reverse  Osmosis  Membranes, 

W88-02444  3A 

Demonstration  Plant  for  Seawater  Desalination 
by    Reverse    Osmosis    (RO-2    Hollow    Fibre 
Module  Line), 
W88-02445  3A 


Decolorization  of  Dye  Solutions  by  Continuous 

Ultrafiltration, 

W88-02446  5D 

Rejection    Spectra   of  Reverse   Osmosis   Mem- 
branes  Degraded   by   Hydrolysis   or   Chlorine 
Attack, 
W88-02448  3A 

Calculation  of  Stream  Concentrations  in  Reverse 

Osmosis  Processes, 

W88-02449  3A 

Testing  RO  Desalination  at  Very  High  Recover- 
ies in  the  Arabian  Gulf  (GKSS  Plate  System), 
W88-02450  3A 


Malta  Seawater  RO  Facility, 

W88-02451 


3A 


Malta  Seawater  RO  Facility  -  Update  on  the 

First  Two  Years  Operation, 

W88-02452  3A 

REVIEWS 

Review  of  Full-Scale  Anaerobic  Digestion  in 

China, 

W88-02073  5D 

Microwave  Remote  Sensing  of  Snowpack  Prop- 
erties: Potential  and  Limitations, 
W88-02438  7B 

Bioavailability     of    Sediment-Sorbed     Organic 

Chemicals:  A  Review, 

W88-02492  5B 

RHINE  RIVER 

Survival  of  Father  Rhine, 

W88-01891  5B 

Short-Range  Runoff  Forecasting  for  the  River 

Rhine  at  Rheinfelden:  Experiences  and  Present 

Problems, 

W88-01968  2E 

RHODE  ISLAND 

Lignin   Geochemistry   of  Sediments   from   the 

Narragansett  Bay  Estuary, 

W88-01970  2L 

RIDGING 

Nitrogen    Transformations    and    Reduction    by 

Ridge  and  Furrow  Land  Treatment  of  Dairy 

Waste, 

W88-02173  5D 

RIPARIAN  LAND 

Response  to  an  Exotic  Habitat  by  Arid  Riparian 
Breeding  Birds  Along  an  Elevational  Gradient, 
W88-01668  2E 

RIPARIAN  VEGETATION 

I.  Potential  Effects  of  Partial  Water  Withdraw- 
als from  the  Verde  River  on  Riparian  Vegeta- 
tion, 

W88-01670  6G 

II.  Structure  of  Riparian  Habitats  at  Selected 
Sites  Along  the  Verde  and  East  Verde  Rivers  of 
Central  Arizona, 

W88-01671  6G 

RIPARIAN  WATERS 

Response  to  an  Exotic  Habitat  by  Arid  Riparian 
Breeding  Birds  Along  an  Elevational  Gradient, 
W88-01668  2E 

RIPARIAN  ZONES 

Enhancement    of    Riparian     Ecosystems    with 

Channel  Structures, 

W88-02385  4A 


SU-62 


SUBJECT  INDEX 


RUHR  RIVER 


RISK  ASSESSMENT 

Development  of  Quantitative  Estimates  of  Un- 
certainty in  Environmental  Risk  Assessments 
When  the  Scientific  Data  Base  is  Inadequate, 
W88-02025  7C 

RIVER  BANKS 

Analysis  of  Stratigraphic  Control  on  River  Bank 

Failure, 

W88-01994  8D 

RIVER  BASIN  DEVELOPMENT 

Strategies  for  River  Basin  Management:  Envi- 
ronmental Integration  of  Land  and  Water  in  a 
River  Basin. 
W88-02227  6A 

River  Basin  Development  Strategies  in  the  Tisza 

Valley, 

W88-02229  6B 

Ecosystem  Approaches  to  River  Basin  Planning, 
W88-02231  6A 

Seeking   a   New   Balance   in   the  Deteriorating 

Upper  Citarum  Basin, 

W88-02234  6F 

Methods  of  Land  and  Water  Conservation  in  the 

Wuding  River  Basin, 

W88-02235  3B 

Some  Strategic  Principles  for  Long-Term  River 
Basin  Development  -  The  Case  of  Han  River, 
W88-02241  4A 

Integrated  River  Basin  Development;  The  Chal- 
lenges to  the  Nile  Basin  Countries, 
W88-02242  6A 


Changing  Illinois  River, 
W88-02244 


5C 


Rationale  for  Establishing  a  River  Basin  Author- 
ity in  Tanzania, 
W88-02260  6E 

Methodologies    for    Water    Resources    Policy 

Analysis  in  River  Basins, 

W88-02261  6B 

Problems  Related  to  Growing  Urban  Systems 

from  a  River  Basin  Perspective, 

W88-02262  4A 

RIVER  BASINS 

Strategies  for  River  Basin  Management:  Envi- 
ronmental Integration  of  Land  and  Water  in  a 
River  Basin. 
W88-02227  6A 

River  Basin  Strategy  for  Coordinated  Land  and 
Water  Conservation:  Synthesis  and  Conclusions, 
W88-02228  6A 

River  Basin  Development  Strategies  in  the  Tisza 

Valley, 

W88-02229  6B 


Legal  and  Administrative  Tools  for  River  Basin 

Development, 

W88-02246  6E 

Legal,  Administrative  and  Economic  Tools  for 
Conflict  Resolution,  Perspectives  on  River  Basin 
Management  in  Industrialized  Countries, 
W88-02247  6E 

Problems  of  Water  Reallocation  in  the  Colorado 
-  America's  Most  Fully  Utilized  River, 
W88-02249  6D 

Conflict  Between  Flood  and  Drought  Prepared- 
ness in  the  Colorado  River  Basin, 
W88-O2250  6D 

Water  Resources  Conflicts  in  Integrated  River 

Basin    Development:    The    Case    of    Kavlinge 

River, 

W88-02251  6D 

Mahaweli  Strategy  of  Sri  Lanka  -  Great  Expec- 
tation of  a  Small  Nation, 
W88-02253  6B 

Equity  Issues  in  the  Implementation  of  River 

Basin  Planning, 

W88-02255  6C 

Different  Types  of  River   Basin   Entities  -   A 

Global  Outlook, 

W88-02256  6E 

River  Basin  Concept  as  Seen  from  a  Manage- 
ment Perspective  in  USA, 
W88-02257  6B 

Thames  Basin,  England  -  Legal  and  Administra- 
tive System, 
W88-02258  6E 

Relevance  of  River  Basin  Approach  for  Coordi- 
nated Land  and  Water  Conservation  and  Man- 
agement, 
W88-02259 


Ecosystem  Modelling  of  a  River  Basin, 
W88-02230 


6A 


Ecosystem  Approaches  to  River  Basin  Planning, 
W88-02231  6A 

Methods  of  Land  and  Water  Conservation  in  the 

Wuding  River  Basin, 

W88-02235  3B 

Control    and    Management   of  Land   Use   and 

Water   Resources   of  Bhavani  River   Basin   in 
Tamil  Nadu,  India, 

W88-02238  3F 

Water-Course  Monitoring  in  a  Swedish  River 
Basin:  Growth,  Development  and  Future, 
W88-02245  5G 

RIVER  BEDS 

Mathematical  Model  for  Unsteady  Supercritical 

Flow  on  a  Mobile  Sandy  Bed, 

W88-01963  2E 

RIVER  FLOW 

Transformation  of  Lake  Zooplankton  in  Rivers, 
W88-01818  2H 

Use  of  Current  Meters  for  Continuous  Measure- 
ment of  Flows  in  Large  Rivers, 
W88-01914  2E 


Annual  Low  Flows  Generated  by  Mixed  Proc- 

2E 


esses, 
W88-01967 


6E 


RIVER  SEDIMENTS 

Convective  Transport  Within  Stable  River  Sedi- 
ments, 
W88-01916  2J 

Adsorption  of  Copper,  Zinc  and  Lead  by  Bed 
Sediments  of  River  Ganges  in  India, 
W88-02021  5B 

RIVER  SEINE 

PCB  Pollution  Behaviour  in  the  River  Seine, 
W88-02341  5B 

RIVER  SYSTEM 

Problems  Related  to  Growing  Urban  Systems 

from  a  River  Basin  Perspective, 

W88-02262  4A 

RIVER  SYSTEMS 

Geochemistry   of  the  Amazon:   3.   Weathering 
Chemistry  and  Limits  to  Dissolved  Inputs, 
W88-01809  2J 

RIVER  TAWE 

Effect  of  Hydrological  Factors  on  Trace  Metal 
Contamination  in  the  River  Tawe,  South  Wales, 
W88-02334  5B 


RIVERS 

Presence    of    Erwinia    carotovora    in    Surface 

Water  in  North  America, 

W88-01711  2H 

Longitudinal   Patterns  of  Ecosystem  Processes 

and  Community  Structure  in  a  Subarctic  River 

Continuum, 

W88-01871  2H 

Stochastic  Model  for  the  Long-Term  Transport 
of  Stored  Sediment  in  a  River  Channel, 
W88-01913  2J 

Two-Equation  Model  for  Contaminant  Disper- 
sion in  Natural  Streams, 
W88-02328  5B 

Effect  of  Hydrological  Factors  on  Trace  Metal 
Contamination  in  the  River  Tawe,  South  Wales, 
W88-02334  5B 

PCB  Pollution  Behaviour  in  the  River  Seine, 
W88-02341  5B 

Characterization  and  Determination  of  Lipophi- 
lic  Hydrocarbons   in   the   Chao   Phraya,   Bang 
Pakong  and  Tha-Chin   Rivers  and   the  Upper 
Gulf  of  Thailand, 
W88-02362  5B 

Influence   of  Environmental   Variables   on   the 
Fish  Fauna  of  the  Deeper  Waters  of  a  Large 
Australian  Estuary, 
W88-02371  2L 

Impact  of  a  Chlor-Alkali  Plant  on  Onondaga 

Lake  and  Adjoining  Systems, 

W88-02467  5C 

ROCKTON 

Hydrogeologic  Evaluation  of  the  Effects  of  Sur- 
face Application  of  Sewage  Sludge  to  Agricul- 
tural Land  Near  Rockton,  Illinois, 
W88-01672  5B 

ROCKY  MOUNTAINS 

Chemical  Composition  of  Fresh  Snow  on  Mount 

Everest, 

W88-01860  5A 

ROOTS 

Water  Uptake  by  Roots  in  Cracks  and  Water 

Movement  in  Clayey  Subsoil, 

W88-02330  21 

ROTATING  BIOLOGICAL  CONTACTORS 

Performance  Evaluation  of  Rotating  Biological 

Contactor  Process, 

W88-01942  5D 

Treatment     of     Phenol-Formaldehyde     Resin 
Wastewaters  Using  Rotating  Biological  Contac- 
tors, 
W88-02205  5D 

ROTATING  BIOLOGICAL  CONTRACTORS 

Development  of  Protozoan  and  Metazoan  Com- 
munities in  Rotating  Biological  Contactor  Bio- 
films, 
W88-02348  5D 

ROTTERDAM 

Development  of  the  Dutch  Policy  Concerning 

Dredged  Material  Disposal, 

W88-01538  6E 

Dredging  of  Polluted  Sediment  in  the  First  Pe- 
troleum Harbor,  Rotterdam, 
W88-01542  5E 

RUHR  RIVER 

Emission   and   Immission   of  Organic   Halogen 

Compounds  in  the  Catchment  Area  of  the  River 

Ruhr  (Emission  und   Immission  von  AOX  im 

Ruhreinzugsgebiet), 

W88-01974  5B 


SU-«3 


RUNOFF 


SUBJECT  INDEX 


RUNOFF 

Herbicide  Levels  in  Rivers  Draining  Two  Prai- 
rie Agricultural  Watersheds  (1984), 
W88-01800  5B 

Short-Range  Runoff  Forecasting  for  the  River 

Rhine  at  Rheinfelden:  Experiences  and  Present 

Problems, 

W88-01968  2E 

RURAL  AREAS 

Concentration  of  Trace  Metals  in  Precipitation, 
W88-02407  5A 

RUSAIFA 

Wastes  from  Processing  of  Phosphate  Industry, 
W88-02143  5D 

SAFETY 

Safety  Criteria  for  Channel  Depth  Design, 
W88-01545  8A 

Site  Safety  at  the  Middletown  Road  Removal, 
W88-01744  5E 

SAINT  LAWRENCE  RIVER 

Ecosystem  Approaches  to  River  Basin  Planning, 
W88-02231  6A 

SALINE  LAKES 

Alpha,    Beta,    Gamma    of   Evaporation    From 

Saline  Water  Bodies, 

W88-01917  2D 

SALINE  SOIL 

Soluble  Salt  Content  of  the  Alluvial  Banks  of  a 
Semi-Arid  Tributary  Catchment  of  the  Great 
Fish  River, 
W88-02090  2G 

SALINE  WATER 

Study  of  Saline  Water  Use  at  the  Etiwanda 

Generating  Station, 

W88-01611  3A 

Characteristics  of  Big   Sandy   River   Drainage 
Basin  Water  and  of  Salty  Aquifer  Water, 
W88-01614  5E 

Regional     Underpressuring     in     Deep     Brine 
Aquifers,  Palo  Duro  Basin,  Texas:  1.  Effects  of 
Hydrostratigraphy  and  Topography, 
W88-01681  2F 

Regional     Underpressuring     in     Deep     Brine 
Aquifers,  Palo  Duro  Basin,  Texas:  2.  The  Effect 
of  Cenozoic  Basin  Development, 
W88-01682  2F 


Water  Purification  Process  and  System, 
W88-01798 


3A 


Reverse  Osmosis  Desalinization  Utilizing  Plural 

Flow  Work  Exchange  Vessels, 

W88-01799  3A 

Alpha,    Beta,    Gamma    of   Evaporation    From 

Saline  Water  Bodies, 

W88-01917  2D 

Low  Salinity  Induces  Reversible  Tissue  Regres- 
sion in  the  Estuarine  Sponge  Microciona  Proli- 
fera  (Ellis  and  Solander), 
W88-02129  2L 

SALINE  WATER  INTRUSION 

Digital  Simulation  Model  for  Brine  Coning  in 

Unconfined  Anisotropic  Aquifers, 

W88-02441  2F 

SALINITY 

Characteristics  of  Big   Sandy   River   Drainage 
Basin  Water  and  of  Salty  Aquifer  Water, 
W88-01614  5E 

Structure  and  Variability  of  the  Central  Water 
Mass  Front  Off  Cabo   Blanco.   October    1981- 
April  1982, 
W88-01619  2L 


Soluble  Salt  Content  of  the  Alluvial  Banks  of  a 
Semi-Arid  Tributary  Catchment  of  the  Great 
Fish  River, 
W88-02090  2G 

Low  Salinity  Induces  Reversible  Tissue  Regres- 
sion in  the  Estuarine  Sponge  Microciona  Proli- 
fera  (Ellis  and  Solander), 
W88-02129  2L 

Effects  of  Salinity  on  a  Rendering-Meat  Packing 

Hide    Curing    Wastewater    Activated     Sludge 

Process, 

W88-02141  5D 

Low  Salinity  Induces  Reversible  Tissue  Regres- 
sion in  the  Estuarine  Sponge  Microciona  proli- 
fera  (Ellis  and  Solander), 
W88-02368  2L 

Influence  of  Environmental   Variables  on   the 
Fish  Fauna  of  the  Deeper  Waters  of  a  Large 
Australian  Estuary, 
W88-02371  2L 

Hydrography   and   the   Distribution   of  Phyto- 
plankton  in  Killary  Harbour:  A  Fjord  in  West- 
ern Ireland, 
W88-02374  2L 

Desalination  of  High  Salinity  Brackish  Water  - 

Low  Pressure  Reverse  Osmosis, 

W88-02437  3A 

Impact  of  a  Chlor-Alkali  Plant  on  Onondaga 

Lake  and  Adjoining  Systems, 

W88-02467  5C 

SALMON 

Addition  of  NaOH,  Limestone  Slurry  and  Fine- 
grained Limestone  to  Acidified  Lake  Water  and 
the  Effects  on  Smolts  of  Atlantic  Salmon  (Salmo 
Salar  L.), 
W88-02342  5G 

SALMONELLA 

Mutagenicity  Studies  in  Salmonella:  Residues  of 

Ozonated    and/or    Chlorinated    Water    Fulvic 

Acids, 

W88-02058  5C 

SALT  MARSHES 

Nitrogen    Exchange    Between    a    Southeastern 

USA  Salt  Marsh  Ecosystem  and  the  Coastal 

Ocean, 

W88-01995  2L 

SALT  MINES 

Surface   Protection   Problem  in   Conditions  of 

Water  Hazard  in  Diapir  Salt  Mines, 

W88-01564  4B 

SALT  TOLERANCE 

Low  Salinity  Induces  Reversible  Tissue  Regres- 
sion in  the  Estuarine  Sponge  Microciona  Proli- 
fera  (Ellis  and  Solander), 
W88-02129  2L 

Low  Salinity  Induces  Reversible  Tissue  Regres- 
sion in  the  Estuarine  Sponge  Microciona  proli- 
fera  (Ellis  and  Solander), 
W88-02368  2L 

SALTS 

Sequential  Sampling  of  Snow  in  a  Rural  Area. 
Experimentation  and  Identification  of  the  Acidi- 
fying Agents, 
W88-02409  5B 

Precipitation   Equilibrium   During   Evaporation 
of  Water  Containing  High  Dissolved  Salts, 
W88-02443  3A 

SAMPLE  PREPARATION 

New,  Rapid  Clean-up  Procedure  for  the  Simul- 
taneous Determination  of  Different  Groups  of 
Organic  Micropollutants  in  Sediments;  Applica- 


tion in  Two  European  Estuarine  Sediment  Stud- 
ies, 
W88-O20O7  5A 

Determination  of  the  Biodegradable  Fraction  of 
Dissolved  Organic  Matter  in  Waters, 
W88-02343  5A 

Liquid  Chromatographic  Determination  of  Ali- 
phatic  Diamines   in   Water   Via   Derivatization 
with  Acetylacetone, 
W88-02363  5A 

SAMPLING 

Establishing  a  Sludge  Sampling  Program, 


W88-01505 


5D 


Persistence  of  Synthetic  Solvent  Contaminants 
in  a  Glacial  Outwash  Aquifer,  Washington  State, 
W88-01734  5B 

Influences  of  Tidal  Water  Position  and  Sedi- 
ments Physical  Properties  on  the  Meiofauna  of 
an  Atlantic  Mud-Flat  (Loire  Estuary,  France) 
(Influences  de  la  Position  Intertidale  et  des  Pro- 
prietes  Physiques  des  Sediments  sur  la  Meio- 
faune  d'une  Vasiere  Atlantique  (Estuaire  de  la 
Loire,  France)), 
W88-02100  2L 

SAMPLING  DEVICES 

Concept  and  Design  of  a  Substrata  Container  for 

Sampling  Periphyton, 

W88-02337  7B 

Automatic  Bottle  Sealing  Mechanism  for  Se- 
quential Sampling  of  Volatile  Organics  in  Water, 
W88-02390  5A 


SAN  DIEGO 
Land  Application  of  Sludge  in  San  Diego, 
W88-01826 


5E 


SAN  JOSE  MINE 

Geophysical  Prospecting  for  Mined  Areas  Iden- 
tification. 'San  Jose'  Mine  Case  History  (Caceres 
-  Spain), 
W88-01582  4B 

SAND 

Laboratory  Evidence  of  the  Scale  Effect  in  Dis- 
persion of  Solutes  in  Porous  Media, 
W88-01698  5B 

SAND  BYPASSING  SYSTEM 

Unique  Design  Aspects  of  a  Large-Scale  Experi- 
mental Sand  Bypassing  System, 
W88-01551  8A 

SAND  CLOSURES 

Introduction    to    Sand    Closures    and    Related 

Computation  Methods, 

W88-01553  2L 

SANDY  HOOK  CHANNEL 

Beach  Restoration  on   Sandy  Hook,   Gateway 
National    Recreation   Area,   from   Maintenance 
Dredging  of  Ambrose  and  Sandy  Hook  Federal 
Navigation  Channels, 
W88-01534  8A 

SANITARY  LANDFTLLS 

Sanitary  Landfill  Liners  -  An  Overview  of  Reg- 
ulatory   Requirements    and    Engineering    Prac- 
tices, 
W88-01750  5E 

Capability  Mapping  for  Sanitary  Landfill  Using 

Computer  Graphics, 

W88-01754  5E 

Demonstration   of  Landfill   Gas   Enhancement 

Techniques  in  Landfill  Simulators, 

W88-01755  5E 


SU-64 


SUBJECT  INDEX 


SEDIMENTS 


Procedure  for  Determining  Potential  Gas  Quan- 
tities in  an  Existing  Sanitary  Landfill, 
W88-02119  5E 

Reverse  Osmosis  Membrane  Fouling  by  Sanitary 
Landfill  Leachate  and  Copper  Plating  Solutions, 
W88-02179  5D 


SANITATION 

Environmental  Engineering  and  Sanitation, 
W88-01659 


5D 


Role  for  Water  Supply  and  Sanitation  in  the 

Child  Survival  Revolution, 

W88-01990  5F 

Applying  Lessons  from  Housing  to  Meeting  the 

Challenge  of  Water  and  Sanitation  for  the  Urban 

Poor, 

W88-02062  5F 

SASKATCHEWAN 

Migration  and  Containment  of  Leachants  from 

Uranium  Tailings  Ponds, 

W88-01557  5E 


SATURATED  SOILS 

Method  for  Strengthening  Soft  Soil, 
W88-01779 


2G 


SAUDI  ARABIA 

Optimal  Management  of  a  Regional  Aquifer  in 

Eastern  Saudi  Arabia, 

W88-02381  4B 

SAVANNAH  HARBOR 

Ship  Navigation  Simulator  Study  Savannah 
Harbor  Widening  Project  Savannah,  Georgia, 
W88-02282  8B 

SAVANNAH  RIVER 

Proceedings,   Second  Investigators'  Meeting  -- 
Savannah  River  Exploratory  Deep  Probe. 
W88-02265  5B 

SCALING 

Scale  Inhibitor  for  Reverse  Osmosis  Water  Puri- 
fication System, 
W88-01787  3A 

SCOTS  PINE 

Effects  of  Artificial  Acid  Precipitation  on  the 
Mycorrhizas  of  Scots  Pine  Seedlings, 
W88-01991  5C 

SCOUR 

Scour   Protection   for   Locks   and   Dams   2-10, 

Upper  Mississippi  River, 

W88-02283  8A 


SCRAP  PILES 

Dead  Ends,  Red  Water,  and  Scrap  Piles, 
W88-01896 


5F 


SCREENED  WELLS 

Groundwater   Flow   to   a  Well   in   a   Layered 

Porous  Medium:  1.  Steady  Flow, 

W88-01699  2F 

Groundwater   Flow   to  a  Well   in   a   Layered 

Porous  Medium:  2.  Nonsteady  Multiple-Aquifer 

Flow, 

W88-O1700  2F 

SCULPBS 

Vertebral  Deformities  and  Physiological  Effects 
in  Fourhom  Sculpin  (Myoxocephalus  Quadri- 
cornis)  after  Long-Term  Exposure  to  a  Simulat- 
ed Heavy  Metal-Containing  Effluent, 
W88-02034  5C 

SEAGRASS 

Temporal  Variation  of  Metals  in  the  Seagrass 
Posidonia  australis  and  Its  Potential  as  a  Sentinel 
Accumulator  Near  a  Lead  Smelter, 
W88-01997  5B 


SEARLES  LAKE 

Prediction  of  Borate  Mineral  Equilibria  in  Natu- 
ral Waters:  Application  to  Searles  Lake,  Califor- 
nia. 
W88-01971  2K 

SEASONAL  DISTRIBUTION 

Estimating  the  Upper  Tail  of  Flood  Frequency 

Distributions, 

W88-01697  2E 

SEASONAL  VARIATION 

Seasonal  Trends  in  the  Longshore  Distribution 
of  Surface  Temperatures  off  Southwestern 
Africa  18-34  S,  and  their  Relation  to  Subsurface 
Conditions  and  Currents  in  the  Area  21-24  S, 
W88-01625  2L 

Relationship  Between  Winter  Lake  Cover,  Radi- 
ation Receipts  and  the  Oxygen  Deficit  in  Tem- 
perate Lakes, 
W88-O20O5  2H 

Influence  of  Domestic  Sewage  on  Growth  and 
Nitrogen  Fixation  of  Azolla  pinnata  R.  Br., 
W88-02078  5E 

Diurnal  and   Seasonal  Variation  in  the  Water 
Relations  of  Some  Deciduous  and  Evergreen 
Trees  of  a  Deciduous  Dry  Forest  of  the  Western 
Coast  of  Mexico, 
W88-02366  21 

Relationship  Between  Summer-Season  Rainfall 

Events  and  Lake-Surface  Area, 

W88-02389  2A 

SEATTLE 

Capped    In-Water    Disposal    of    Contaminated 
Dredged  Material  by  the  US  Army  Engineer 
District,  Seattle, 
W88-01541  5E 

SEAWATER 

Method  of  Pretreating  Raw  Water  for  Reverse 

Osmosis  Units, 

W88-01797  3A 


Water  Purification  Process  and  System, 
W88-01798 


3A 


Pretreatment  of  Seawater  by  Flocculation  and 

Settling  for  Particulates  Removal, 

W88-02429  3A 

Treatment   of  Distillates   and   Permeates   from 

Seawater  Desalination  Plants, 

W88-02432  3A 

SECONDARY  WASTEWATER  TREATMENT 

Influence  of  Photoreactivation  and  Water  Qual- 
ity  on   Ultraviolet   Disinfection   of  Secondary 
Municipal  Wastewater, 
W88-01827  5D 

SEDIMENT  CONTROL 

Enhancement    of    Riparian    Ecosystems    with 

Channel  Structures, 

W88-02385  4A 

SEDIMENT  CORES 

pH  Profiles  from  Diatom  Stratigraphies  in  Sedi- 
ment Cores  of  Selected  Lakes  of  New  Bruns- 
wick and  Nova  Scotia,  Canada, 
W88-02482  5C 

History  of  Airborne  Polycyclic  Aromatic  Hy- 
drocarbons (PAH)  and  Perylene  as  Recorded  in 
Dated  Lake  Sediments, 
W88-02488  5B 

SEDIMENT  STORAGE 

Stochastic  Model  for  the  Long-Term  Transport 
of  Stored  Sediment  in  a  River  Channel, 
W88-01913  2J 


SEDIMENT  TRANSPORT 

Calculations   of  the   Critical    Shear   Stress   for 
Motion   of  Uniform   and    Heterogeneous   Sedi- 
ments, 
W88-01680  2J 

Stochastic  Model  for  the  Long-Term  Transport 
of  Stored  Sediment  in  a  River  Channel, 
W88-01913  2J 

Convective  Transport  Within  Stable  River  Sedi- 
ments, 
W88-01916  2J 

Mathematical  Model  for  Unsteady  Supercritical 

Flow  on  a  Mobile  Sandy  Bed, 

W88-01963  2E 

SEDIMFNT-WATER  INTERFACES 

Sediment  Quality  Criteria  -  General  Aspects  and 

International  State  of  Discussion  (Qualitaetskri- 

terien   fuer   Gewaessersedimente   -   Allgemeine 

Problematik  und  Internationaler  Stand  der  Dis- 

kussion), 

W88-02086  5A 

SEDIMENTATION 

Improving  Channel  Reliability  and  Protecting 
the    Environment:    A    Balanced    Approach    at 
Reads  Landing, 
W88-01525  8A 


Silt  Concentration  Measurements, 
W88-01527 


7A 


Problems  of  Land  Use  and  Water  Resources 

Management  in  the  Upper  Tana  Catchment  in 

Kenya, 

W88-02239  4D 

Enhancement    of    Riparian    Ecosystems    with 

Channel  Structures, 

W88-02385  4A 

Effect  of  Cultivation  on  Sediment  Composition 
and  Deposition  in  Prairie  Pothole  Wetlands, 
W88-02477  2J 

SEDIMENTATION  RATES 

Sedimentation  and  the  Economics  of  Selecting 

an  Optimum  Reservoir  Size, 

W88-01676  2J 

SEDIMENTOLOGY 

Sediment  Quality  Criteria  -  General  Aspects  and 

International  State  of  Discussion  (Qualitaetskri- 

terien    fuer   Gewaessersedimente   -   Allgemeine 

Problematik  und  Internationaler  Stand  der  Dis- 

kussion), 

W88-02086  5A 


SEDIMENTS 

Dredge  Environ  Protection  Assembly, 
W88-01784 


5G 


Convective  Transport  Within  Stable  River  Sedi- 
ments, 
W88-01916  2J 

Lignin   Geochemistry   of  Sediments   from   the 

Narragansett  Bay  Estuary, 

W88-01970  2L 

New,  Rapid  Clean-up  Procedure  for  the  Simul- 
taneous Determination  of  Different  Groups  of 
Organic  Micropollutants  in  Sediments;  Applica- 
tion in  Two  European  Estuarine  Sediment  Stud- 
ies, 
W88-02OO7  5A 

Effect  of  Carbohydrate  in  the  Sediment  on  the 
Musty  Odor  Production  by  Actinomycetes, 
W88-O2013  2H 

Sediment  Quality  Criteria  -  General  Aspects  and 
International  State  of  Discussion  (Qualitaetskri- 
terien    fuer   Gewaessersedimente   -   Allgemeine 


SU-65 


SEDIMENTS 


SUBJECT  INDEX 


Problematik  und  Internationaler  Stand  der  Dis- 
cission), 
W88-02086  5A 

Influences  of  Tidal  Water  Position  and  Sedi- 
ments Physical  Properties  on  the  Meiofauna  of 
an  Atlantic  Mud-Flat  (Loire  Estuary,  France) 
(Influences  de  la  Position  Intertidale  et  des  Pro- 
prietes  Physiques  des  Sediments  sur  la  Meio- 
faune  d'une  Vasiere  Atlantique  (Estuaire  de  la 
Loire,  France)), 
W88-02100  2L 

Uptake   of  Kepone  by  the   Estuarine   Bivalve 
Rangia  Cuneata,  During  the  Dredging  of  Con- 
taminated Sediments  in  the  James  River,  Virgin- 
ia, 
W88-02339  5B 

Mercury  in  Soils,  Sediments,  and  Clams  from  a 

North  Carolina  Peatland, 

W88-02470  5B 

Profundal  Macrobenthos  Structure  as  a  Measure 
of  Long-Term  Environmental  Stress  in  a  Pollut- 
ed Lake, 
W88-02474  5C 

Effect  of  Cultivation  on  Sediment  Composition 
and  Deposition  in  Prairie  Pothole  Wetlands, 
W88-02477  2J 

Sediment   Trace   Metal   Contamination   in   the 

Ivory  Coast,  West  Africa, 

W88-02487  5B 

Bioavailability     of    Sediment-Sorbed     Organic 

Chemicals:  A  Review, 

W88-02492  5B 

SEEDLINGS 

Effects  of  Artificial  Acid  Precipitation  on  the 
Mycorrhizas  of  Scots  Pine  Seedlings, 
W88-01991  5C 

SEEDS 

Impact  of  Litter  and  Annual  Plants  on  Recruit- 
ment from  the  Seed  Bank  of  a  Lacustrine  Wet- 
land, 
W88-02077  2H 

SEEPAGE 

Hot  Water  Seepage  into  Shallow  Coal  Mines  of 
Manuguru  Coalbelt,  Godavari  Valley  Coalfield 
Andhra  Pradesh,  India, 
W88-01585  2F 

Long-Term  Changes  in  the  Properties  of  Soil 

Linings  for  Canal  Seepage  Control, 

W88-01664  8D 

Subsurface  Water  Flow  Simulated  for  Hillslopes 
With  Spatially  Dependent  Soil  Hydraulic  Char- 
acteristics, 
W88-01685  2G 

SELECTIVE  WITHDRAWAL 

I.  Potential  Effects  of  Partial  Water  Withdraw- 
als from  the  Verde  River  on  Riparian  Vegeta- 
tion, 

W88-O1670  6G 

II.  Structure  of  Riparian  Habitats  at  Selected 
Sites  Along  the  Verde  and  East  Verde  Rivers  of 
Central  Arizona, 

W88-01671  6G 

SELENASTRUM 

Trophic    Relations    between    Two    Agents    of 
Sewage  Purification  Systems:  Algae  and  Mos- 
quito Larvae, 
W88-02065  5D 

SELENIUM 

Levels   and   Ages  of  Selenium   and   Metals  in 
Sedimentary  Cores  of  Ise  Bay  as  Determined  by 
210-Pb  Dating  Technique, 
W88-01719  5B 


SEMIARID  REGIONS 

Ground-Water     Reactions     to     Surface     Coal 

Mining  in  Semiarid  Lands, 

W88-01576  4C 

SEMICONDUCTOR  INDUSTRY  WASTES 

Biological    Decomposition    of   Trace    Organic 

Compounds, 

W88-01936  5D 

SEPARATED  SEWERS 

Infiltration  Rates  for  Separate  Sewage  Collec- 
tion Systems, 
W88-01953  5D 

SEPARATION  TECHNIQUES 

Process  and  Apparatus  for  Recovering  Usable 
Water  and  Other  Materials  from  Oil  Field  Mud/ 
Waste  Pits, 
W88-01795  5D 

One  Solution  to  the  Problem  of  Handling  and 
Treating  Slurry  from  a  Pig  Fattening  House, 
W88-02070  5D 


Metals  Recovery  from  Waste  Acids, 
W88-02188 


5D 


SEPTIC  SLUDGE 

Impact  of  Septic  Tank   Sludge  on   Municipal 

Wastewater  Treatment  Plants, 

W88-01503  5E 

Sewage  Sludge  Composting  at  the  Blue  Plains 
Wastewater  Treatment  Plant,  Washington,  DC, 
W88-01512  5E 

SEPTIC  TANKS 

Impact  of  Septic   Tank   Sludge   on   Municipal 

Wastewater  Treatment  Plants, 

W88-01503  5E 

SETTLING  VELOCITY 

Influence  of  Ultrasound  on  the  Settling  Rate  of 

Filamentous  Bacteria  in  Activated  Sludge  (Der 

Einfluss  von  Ultraschall  auf  das  Absetzverhalten 

von   Fadenfoermigen    Bakterien    im    Blaehsch- 

lamm), 

W88-02083  5D 

SEWER  HYDRAULICS 

Infiltration  Rates  for  Separate  Sewage  Collec- 
tion Systems, 
W88-01953  5D 

SEWER  INFILTRATION 

Infiltration  Rates  for  Separate  Sewage  Collec- 
tion Systems, 
W88-01953  5D 

SEWER  MAINTENANCE 

Maintenance  Strategies  for  Sewerage  Systems, 
W88-01954  5D 

SEWER  SYSTEMS 

Infiltration  Rates  for  Separate  Sewage  Collec- 
tion Systems, 
W88-01953  5D 

Maintenance  Strategies  for  Sewerage  Systems, 
W88-01954  5D 

SHALLOW  WATER 

Reflection  of  a  Shallow-Water  Soliton.  Part  2. 

Numerical  Evaluation, 

W88-02327  8B 

SHEAR 

Wind  Shear  and  Upwelling  Along  the  SW  Tip 

of  Africa, 

W88-01626  2L 

SHEAR  STRESS 

Calculations   of  the   Critical   Shear   Stress   for 
Motion   of  Uniform   and   Heterogeneous   Sedi- 
ments, 
W88-01680  2J 


SHIPS 

Mathematical  Modeling  of  Ship  Operations  in 
Relation  to  the  Design  of  Large  Harbours, 
W88-01547  8A 

SHOCK  LOAD 

Shock  Load  Capabilities  of  Anaerobic  Systems 
Treating  High  Strength  Wastewaters, 
W88-02203  5D 

SHORES 

Reflection  of  a  Shallow-Water  Soliton.  Part  2. 

Numerical  Evaluation, 

W88-02327  8B 

SHRIMP 

Physiological  Effects  of  Metal  Toxicity  on  the 
Tropical    Freshwater    Shrimp    Macrobrachium 
carcinus  (Linneo,  1758), 
W88-02335  5C 

SILAGE 

Effect  of  Rate  and  Time  of  Application  of  Nitro- 
gen in  Cow  Slurry  on  Grass  Cut  for  Silage, 
W88-02069  5E 

SILICON 

Relationship  of  Upper  Lethal  Temperatures  to 
Silicon  Content  in  Ecologically  Different  Hy- 
drobiont  Species  from  Continental  Waters, 
W88-01819  6G 

SILT 

Filling  in  of  Harbour  Basins  which  Contain  Con- 
taminated Silt, 
W88-01526  5C 


Silt  Concentration  Measurements, 
W88-01527 


7A 


SILVICULTURE 

Silvicultural  Application  of  Alum  Sludge, 
W88-02396  5E 

SIMULATED  RAINFALL 

Soil  Nutrient  Leaching  in  Response  to  Simulated 

Acid  Rain  Treatment, 

W88-02458  5C 

Response  of  Two  Western  Canadian  Conifers  to 

Simulated  Acidic  Precipitation, 

W88-02464  5C 

Physiological   Responses  of  Soybean   (Glycine 
max  L.  Merr)  to  Simulated  Acid  Rain  and  Ambi- 
ent Ozone  in  the  Field, 
W88-02473  5C 

Resistance  of  the  Caribou  Lichen  Cladina  stel- 
laris  (Opiz.)  Brodo  to  Growth   Reduction  by 
Simulated  Acidic  Rain, 
W88-02479  5C 

SIMULATION 

Hydrologic  Simulation  of  the  Brandywine  Basin, 
W88-02380  2E 

Digital  Simulation  Model  for  Brine  Coning  in 

Unconfined  Anisotropic  Aquifers, 

W88-02441  2F 

Biomass  and  Compositional  Changes  in  the  Peri- 
phytic  Community  of  an  Artificial   Stream  in 
Response  to  Lowered  pH, 
W88-02468  5C 

SIMULATION  ANALYSIS 

Simulation    Study   of  the   Navigability   of  the 
Main  Ship  Channel  in  Mobile  Harbor, 
W88-01552  8A 

Subsurface  Water  Flow  Simulated  for  Hillslopes 
With  Spatially  Dependent  Soil  Hydraulic  Char- 
acteristics, 
W88-01685  2G 


SU-66 


SUBJECT  INDEX 


SLUDGE  TREATMENT 


Simultaneous  Inversion  of  Hydrogeologic  Data 
and  Thermal  Data:   1.  Theory  and  Application 
Using  Hydraulic  Head  Data, 
W88-01691  2F 

Influence  of  Rainfall  Distribution  in  Numerical 
Simulation  of  Evapotranspiration  From  a  Multi- 
layer Model  Pine  Canopy, 
W88-01696  2D 

Remedial    Action    Assessment    for    Hazardous 
Waste  Sites  via  Numerical  Simulation, 
W88-01735  5B 

Long-Term  Impacts  of  Industrial  Waste  Codis- 

posal  in  Landfill  Simulators, 

W88-01738  5E 

Demonstration   of  Landfill   Gas   Enhancement 

Techniques  in  Landfill  Simulators, 

W88-01755  5E 

Simulation  Model  of  Competition  for  Water  Re- 
sources Among  Industries  in  a  River  Basin, 
W88-01866  6D 

Dimensioning  of  Combined  Sewer  System  De- 
tention  Basins   by    Long   Term    Simulation   of 
Storm  Water  Runoff, 
W88-01952  5D 

Ship  Navigation  Simulator  Study  Savannah 
Harbor  Widening  Project  Savannah,  Georgia, 
W88-02282  8B 

SITE  SELECTION 

Capability  Mapping  for  Sanitary  Landfill  Using 

Computer  Graphics, 

W88-01754  5E 

SLOW  SAND  FILTRATION 

Slow  Sand  Filtration  as  a  Technique  for  the 
Tertiary  Treatment  of  Municipal  Sewages, 
W88-02338  5D 


SLUDGE 

Sludge  Characteristics, 
W88-01504 


5A 


Establishing  a  Sludge  Sampling  Program, 
W88-O1505  5D 

Concepts,  Costs  and  Uses  of  Gas  Chromatogra- 
phy and  Gas  Chromatography/Mass  Spectros- 
copy in  the  Analysis  of  Sludge, 
W88-01506  5A 

Case  History  of  Sampling  Problems  in  a  Sludge 

Lagoon, 

W88-01507  5A 

Use  of  a  Vacuum  Filtration  Technique  to  Study 
Leaching    of    Indigenous    Viruses    from    Raw 
Wastewater  Sludge, 
W88-01841  5B 


Granulation  in  UASB  Reactors, 
W88-02108 


5D 


Anaerobic   Upflow   Bed-Filter   -   Development 

and  Application, 

W88-02U2  5D 


Turnaround  in  Sussex  County, 
W88-02123 


5E 


Modified  Extended  Aeration  Plant  for  Minimiz- 
ing Sludge  Production, 
W88-02208  5D 

Accumulation  of  Mutagenic  Polycyclic  Aromat- 
ic Hydrocarbons  in  Biological  Sludge, 
W88-02224  5D 

Effects  of  Storage  and  Preoxidation  on  Sludge 

and  Water  Quality, 

W88-02394  5D 

Testing  of  Alum  Recovery  for  Solids  Reduction 

and  Reuse, 

W88-02395  5F 

Assessment  of  the  Interactions  of  Metals  and 
Nitrilotriacetic  Acid  in  Soil/Sludge  Mixtures, 
W88-02478  5E 

SLUDGE  BED 

Hypothesis  for  Pelletisation  in  the  Upflow  An- 
aerobic Sludge  Bed  Reactor, 
W88-02089  5D 

SLUDGE  COMPOSTING 

Analysis  of  EPA  Guidance  on  Composting 
Sludge:  Part  IV  -  Facility  Design  and  Operation, 
W88-02127  5D 

SLUDGE  CONDITIONING 

Conditioning  of  Pulp  and  Paper  Sludge  Using 

Direct  Slurry  Freezing, 

W88-02398  5D 

SLUDGE  DIGESTION 

Cultivation   of  Anaerobic   Granular   Sludge  in 
UASB  Reactors  with  Aerobic  Activated  Sludge 
as  Seed, 
W88-01839  5D 

New  Technologies  for  Anaerobic  Wastewater 

Treatment, 

W88-02110  5D 

SLUDGE  DISPOSAL 

Sludge  and  Its  Ultimate  Disposal. 

W88-01499  5E 

Industrial  Sludge  Disposal  in  Michigan, 
W88-0150O  5E 

Municipal  Wastewater  Treatment  Plant  Sludge, 
W88-01501  5E 

Management  of  Water  Treatment  Plant  Sludges, 
W88-01502  5E 

Agricultural  Application  of  Sewage  Sludge, 
W88-01508  5E 

Landfilling  and  Renovation  with  Sludges, 
W88-01509  5E 


Sludge  Management  and  In- Vessel  Systems, 
W88-02125  5D 

Sludge   Management   in  the  United   Kingdom, 
W88-02130  5E 

Adsorption  of  Heavy  Metals  with  Inert  Biologi- 
cal Sludges  at  Neutral  pH's, 
W88-02177  5D 

Process  Considerations  in   Land  Treatment  of 

Refinery  Sludges, 

W88-02185  5D 


Aesthetic  Renovation, 
W88-01510 


5E 


Low-Rate  Cropland  Application:  A  Case  Histo- 
ry in  Jackson,  Michigan, 
W88-01511  5E 

Sewage  Sludge  Composting  at  the  Blue  Plains 
Wastewater  Treatment  Plant,  Washington,  DC, 
W88-01512  5E 


Calcining  Sludge  -  A  Partial  Solution, 
W88-01513 


5E 


Environmental  Impacts  of  Sludge  Disposal, 
W88-01514  5C 

Impact  of  Sludge  Incineration  on  the  Environ- 
ment, 
W88-01515  5C 

Ultimate  Disposal  of  Hazardous  Sludge  via  So- 
lidification, 
W88-01516  5E 


Monitoring  the  Response  of  Soils  and  Crops  to 

Sludge  Applications, 

W88-01517  5C 

Cadmium  Effects  on  Mycorrhiage:  A  Research 
Need  in  Forestland  Application  of  Sludge, 
W88-01520  5C 

Federal    Regulatory   Considerations   in    Sludge 

Utilization, 

W88-01521  5G 

Hydrogeologic  Evaluation  of  the  Effects  of  Sur- 
face Application  of  Sewage  Sludge  to  Agricul- 
tural Land  Near  Rockton,  Illinois, 
W88-01672  5B 

Land  Treatment  Example  of  an  Integrated  Man- 
agement System, 
W88-01729  5E 

Design  of  Land  Application  Programs  for  Large 
Municipal  Systems  via  Contractual  Services:  A 
Case  Study  -  Washington,  D.C., 
W88-01730  5E 

Implementing   Ontario's   Guidelines   for   Using 
Municipal  Sewage  Sludge  in  Agriculture, 
W88-01731  5E 

Toxic   Organic    Behavior   in    Sludge-Amended 

Soils, 

W88-01737  5B 

Turnaround  in  Sussex  County, 

W88-02123  5E 

Greening  of  Blue  Mountain, 

W88-02126  5E 

Sludge  Management  in  the  United  Kingdom, 
W88-02130  5E 

Silvicultural  Application  of  Alum  Sludge, 
W88-02396  5E 

SLUDGE  DRYING 

Thermal   Sludge   Drying   -  A   Look  at   Drum 

Dryer  Systems, 

W88-02157  5D 

Conditioning  of  Pulp  and  Paper  Sludge  Using 

Direct  Slurry  Freezing, 

W88-02398  5D 

SLUDGE  MANAGEMENT 

Sludge  Management  and  In-Vessel  Systems, 
W88-02125  5D 

Sludge  Management  in  the  United  Kingdom, 
W88-02130  5E 

SLUDGE  REACTOR  SIZING 

Application  of  Batch  Kinetic  Data  to  the  Sizing 
of  Continuous-Flow  Activated  Sludge  Reactors, 
W88-01944  5D 

SLUDGE  SETTLING 

Activated  Sludge  Settlers:  Design  and  Optimiza- 
tion, 
W88-01955  5D 

SLUDGE  THICKENING 

Activated  Sludge  Settlers:  Design  and  Optimiza- 
tion, 
W88-01955  5D 

Sludge  Thickening   Does  Work  -   And   Saves 

Money, 

W88-02131  5D 

Effects  of  Coagulation  on   Sludge  Thickening 

and  Dewatering, 

W88-02397  5D 

SLUDGE  TREATMENT 

Design  of  an  Enclosed  Composting  Reactor, 
W88-02158  5D 


SU-67 


SLUDGE  UTILIZATION 


SUBJECT  INDEX 


SLUDGE  UTILIZATION 

Preference  of  the  Green  Peach  Aphid,  Myzus 
persicae,  for  Plants  Grown  in  Sewage  Sludges, 
W88-01724  3C 

Uptake   of  Cadmium    and    Zinc    by    Corn    on 

Sludge-Treated  Soils, 

W88-02124  5E 

SLUDGE  UTILZATION 

Demonstration   of  Landfill    Gas   Enhancement 

Techniques  in  Landfill  Simulators, 

W88-01755  5E 

SLUDGES 

Laboratory  Methods  for  Estimating  Available 

Nitrogen  in  Manures  and  Sludges, 

W88-02072  5E 

SLURRIES 

Aeration  and  Control  of  Slurry  Odours  by  He- 

terotrophs, 

W88-02067  5D 

Nitrogen  and  Aerobic  Treatment  of  Slurry, 
W88-02068  5D 

Effect  of  Rate  and  Time  of  Application  of  Nitro- 
gen in  Cow  Slurry  on  Grass  Cut  for  Silage, 
W88-02069  5E 

One  Solution  to  the  Problem  of  Handling  and 
Treating  Slurry  from  a  Pig  Fattening  House, 
W88-02070  5D 

SNAILS 

Are   Snails   Important   Competitors   in   Stream 

Ecosystems, 

W88-01831  2H 

SNAKE  RIVER 

Paleodischarge  of  the  Late  Pleistocene  Bonne- 
ville Flood,  Snake  River,  Idaho,  Computed  from 
New  Evidence, 
W88-01808  2E 

SNOW 

Chemical  Composition  of  Fresh  Snow  on  Mount 

Everest, 

W88-01860  5A 

Reduction  of  Errors  Caused  by  Bright  Bands  in 
Quantitative  Rainfall  Measurements  Made  Using 
Radar, 

W88-02054  7B 

Bacterial  Mutagenicity  and  Chemical  Analysis 
of    Polycyclic    Aromatic    Hydrocarbons    and 
Some  Nitro  Derivatives  in  Environmental  Sam- 
ples Collected  in  West  Germany, 
W88-O2057  5C 

Sequential  Sampling  of  Snow  in  a  Rural  Area. 
Experimentation  and  Identification  of  the  Acidi- 
fying Agents, 
W88-O2409  5B 

SNOW  COVER 

Snow  Cover  Data  Management:  The  Role  of 

WDC-A  for  Glaciology, 

W88-01961  2C 

Microwave  Remote  Sensing  of  Snowpack  Prop- 
erties: Potential  and  Limitations, 
W88-02438  7B 

SNOWFALL 

Relationship  Between  Winter  Lake  Cover,  Radi- 
ation Receipts  and  the  Oxygen  Deficit  in  Tem- 
perate Lakes, 
W88-O2O05  2H 

SNOWMELT 

Microwave  Remote  Sensing  of  Snowpack  Prop- 
erties: Potential  and  Limitations, 
W88-02438  7B 

Behavior  of  Hydrophobic,  Organic  Micropollu- 
tants  in  Different  Karst  Water  Systems:  I.  Trans- 


port of  Micropollutants  and  Contaminant  Bal- 
ances During  the  Melting  of  Snow, 
W88-02480  5B 

SNOWPACK 

Microwave  Remote  Sensing  of  Snowpack  Prop- 


erties: Potential  and  Limitations, 

W88-02438 


7B 


SOCIAL  ADJUSTMENT 

Socio-Technological  Aspects  of  Automation  in 

Public  Works  Activities, 

W88-01957  6B 

SOCIAL  ASPECTS 

Tidal  Power  Generation  in  the  Fundy  Region, 
W88-01925  8C 

Socio-Technological  Aspects  of  Automation  in 

Public  Works  Activities, 

W88-01957  6B 

Public  Attitudes   toward   Water  Conservation, 
W88-02315  3D 

Socioeconomic   Factors  Affecting  Water  Con- 
servation in  Southern  Texas, 
W88-02317  3D 

SODIUM  BOROHYDRIDE 

Sodium  Borohydride  Reduces  Hazardous  Waste, 
W88-02180  5D 

SODIUM  CHLORIDE 

Effect  of  Sodium  Chloride  and  Calcium  Chlo- 
ride on  Nitrite  Induced  Methemoglobinemia  In 
Clarias  Lazera, 
W88-02466  5C 

SODIUM  SILICATE 

Effects  of  Several  Ions  on  Iron  Treatment  by 

Sodium  Silicate  and  Hypochlorite, 

W88-01897  5F 

SOIL  AMENDMENTS 

Toxic   Organic    Behavior   in   Sludge-Amended 

Soils, 

W88-01737  5B 

SOIL  CONSERVATION 

Methods  of  Land  and  Water  Conservation  in  the 

Wuding  River  Basin, 

W88-02235  3B 

Soil  and  Water  Conservation  on  the  Chinese 
Loess  Plateau  -  The  Example  of  the  Xio  Shi 
Guo  Brigade, 
W88-02236  3B 

Relevance  of  River  Basin  Approach  for  Coordi- 
nated Land  and  Water  Conservation  and  Man- 
agement, 
W88-02259  6E 

SOIL  CONTAMINATION 

Experimental   Study  of  Solute  Transport  in  a 

Stony  Field  Soil, 

W88-01919  5B 

SOIL  POROSITY 

Macroscopic  and  Microscopic  Capillary  Length 
and  Time  scales  From  Field  Infiltration, 
W88-01684  2G 

SOIL  PROPERTIES 

Field   Facilities  for   Subsurface  Transport   Re- 
search, 
W88-01605  2F 

Long-Term  Changes  in  the  Properties  of  Soil 

Linings  for  Canal  Seepage  Control, 

W88-01664  8D 

Macroscopic  and  Microscopic  Capillary  Length 
and  Time  scales  From  Field  Infiltration, 
W88-01684  2G 


Computerized  Soil  Data  Used  in  Agricultural 

Water  Planning,  Denmark. 

W88-01921  7C 

Use  of  Soil  and  Climatic  Data  to  Predict  Hy- 
draulic Loading  Behaviour  of  Irish  Soils, 
W88-01922  2G 

Field    Drainage    Experiments    and    Design    on 
Former  Opencast  Coal  Mining  Land, 
W88-01924  2G 

SOIL  STABILIZATION 

Tests  of  Soil-Fly  Ash  Mixtures  for  Soil  Stabiliza- 
tion and  Canal  Lining, 
W88-01604  8G 

SOIL  STRENGTH 

Method  for  Strengthening  Soft  Soil, 
W88-01779  2G 

SOIL  TEXTURE 

Kinetics  of  Water  Vapor  Adsorption  on  Soils, 
W88-02329  2G 

SOIL  TREATMENT 

Method  for  Strengthening  Soft  Soil, 
W88-01779  2G 

SOIL  TYPES 

Development  and  Application  of  Batch  Adsorp- 
tion Procedures  for  Designing  Earthen  Landfill 
Liners, 
W88-01752  5B 

Use  of  Soil  and  Climatic  Data  to  Predict  Hy- 
draulic Loading  Behaviour  of  Irish  Soils, 
W88-01922  2G 

Nitrogen  and  Water  Balance  Studies  in  Relation 
to  Farmyard  Manure  and  N-Fertilizer  Applica- 
tions to  Sri  Lankan  Luvisols, 
W88-02081  5B 

SOIL  WATER 

Field   Facilities  for  Subsurface  Transport  Re- 
search, 
W88-01605  2F 

Theoretical  Analysis  of  the  Transient  Pressure 
Response  From  a  Constant  Flow  Rate  Hydrau- 
lic Conductivity  Test, 
W88-01679  2G 

Macroscopic  and  Microscopic  Capillary  Length 
and  Time  scales  From  Field  Infiltration, 
W88-01684  2G 

Subsurface  Water  Flow  Simulated  for  Hillslopes 
With  Spatially  Dependent  Soil  Hydraulic  Char- 
acteristics, 
W88-01685  2G 

New  Method  for  Calculating  Frost  Heave  In- 
cluding Solute  Effects, 
W88-01693  2C 

Two-  and  Three-Dimensional  Steady  Quasi- 
Linear  Infiltration  From  Buried  and  Surface 
Cavities  Using  Boundary  Element  Techniques, 
W88-01695  2G 

Steady-State  Moisture  Transport  in  an  Inhomo- 

geneous  Porous  Medium, 

W88-01905  8D 

Kinetics  of  Water  Vapor  Adsorption  on  Soils, 
W88-02329  2G 

Water  Uptake  by  Roots  in  Cracks  and  Water 

Movement  in  Clayey  Subsoil, 

W88-02330  21 

Modeling    the    Flow   of  Immiscible    Fluids   in 

Soils, 

W88-02360  2G 


SU-68 


SUBJECT  INDEX 


SPRAY  IRRIGATION 


Soil  Nutrient  Leaching  in  Response  to  Simulated 

Acid  Rain  Treatment, 

W88-02458  5C 

SOIL  WATER  MOVEMENT 

Field  Facilities  for  Subsurface  Transport  Re- 
search, 
W88-01605  2F 

SOIL- WATER-PLANT  RELATIONSHIPS 

Water  Uptake  by  Roots  in  Cracks  and  Water 

Movement  in  Clayey  Subsoil, 

W88-02330  21 

SOIL  WATER  POTENTIAL 

Use  of  Soil  and  Climatic  Data  to  Predict  Hy- 
draulic Loading  Behaviour  of  Irish  Soils, 
W88-01922  2G 

SOILS 

Computerized  Soil  Data  Used  in  Agricultural 

Water  Planning,  Denmark. 

W88-01921  7C 

SOLAR  ENERGY 

Application  of  Solar  Energy  in  Water  Reuse, 
W88-O1807  5D 

SOLAR  RADIATION 

Relationship    Between    the   Decrease   in    Solar 
Constant  and  the  North-South  flow  in  the  Cali- 
fornia Current, 
W88-01630  2L 

SOLAR  STILLS 

Comparison  of  Various  Designs  of  Solar  Stills, 
W88-02455  3A 

SOLID  WASTE  DISPOSAL 

Fly  Ash  Disposal  in  a  Limestone  Quarry:  Hy- 

drogeochemical  Considerations, 

W88-01740  5E 

Monitoring  an  Implemented  Remedial  Action, 
W88-01745  5E 

SOLID  WASTES 

Anaerobic  Digestion  of  Municipal  Solid  Wastes, 
W88-02120  5E 

SOLIDIFICATION 

Ultimate  Disposal  of  Hazardous  Sludge  via  So- 
lidification, 
W88-01516  5E 

SOLTTONS 

Reflection  of  a  Shallow-Water  Soliton.  Part  2. 

Numerical  Evaluation, 

W88-02327  8B 

SOLUBILTY 

Heavy  Metals  in  Drilling  Muds:  Sequential  Ex- 
tractability  and  Effect  of  a  Solidification  Proc- 
ess, 
W88-01739  5B 

SOLUTE  TRANSPORT 

Laboratory   and   Simulation   Studies  of  Solute 

Transport  in  Fracture  Networks, 

W88-01683  5B 

Transport    of   Reacting    Solutes    Subject    to   a 
Moving  Dissolution  Boundary:  Numerical  Meth- 
ods and  Solutions, 
W88-01689  5B 

Using    the    Method    of   Moments    to    Analyze 
Three-Dimensional     Diffusion-Limited     Solute 
Transport  From  Temporal  and  Spatial  Perspec- 
tives, 
W88-01690  5B 

Laboratory  Evidence  of  the  Scale  Effect  in  Dis- 
persion of  Solutes  in  Porous  Media, 
W88-01698  5B 

Diffusional    Transport    of    Hazardous    Waste 

Leachate  Across  Clay  Barriers, 

W88-01751  5B 


Experimental   Study  of  Solute  Transport   in  a 

Stony  Field  Soil, 

W88-01919  5B 

Significance  of  Segregation  of  Biomass  in  Bio- 
films, 
W88-01943  5B 

SOLUTIONS 

Assessment  of  the  Interactions  of  Metals  and 
Nitrilotriacetic  Acid  in  Soil/Sludge  Mixtures, 
W88-02478  5E 

SOLVENT  EXTRACTION 

Comparison  of  Solvent  Extractions  and  Resin 
Adsorption   for   Isolation   of  Mutagenic   Com- 
pounds from  Chlorinated  Drinking  Water  with 
High  Humus  Content, 
W88-01837  5A 

SOLVENTS 

Method  of  Producing  Ultrapure,  Pyrogen-Free 

Water, 

W88-01794  5F 

SORPTION 

Toxic   Organic    Behavior    in    Sludge-Amended 

Soils, 

W88-01737  5B 


Sorption/Desorption 
Agents  on  Oil  Shale, 
W88-02154 


of     Various     Inorganic 


5E 


SOUTH  AFRICA 

Behaviour  of  Radium  in  Tailings  Dams  and  En- 
vironmental Waters  in  the  Witwatersrand  (South 
Africa)  Gold/Uranium  Mining  Area, 
W88-01558  5B 

SOUTH  CAROLINA 

DOE  Deep  Probe  -  Field  Evaluation  and  Plan- 
ning Workshop, 
W88-01607  5B 

Fiscal  Year  1986  Program  Report  (South  Caroli- 
na Water  Resources  Research  Institute). 
W88-01774  9D 

SOUTH  DAKOTA 

Fiscal    Year     1985     Program     Report    (South 

Dakota  Water  Resources  Institute). 

W88-01775  9D 

SOUTHERN  OSCILLATION 

About   Inter-Annual   Coastal   Upwelling   Vari- 
ations    off     NW-Africa     with     Reference     to 
Changes  of  'Southern  Oscillation', 
W88-01623  2L 

SOY  SAUCE 

Biological  Treatment  of  Soy  Sauce  Fermenta- 
tion Waste  -  Computer  Simulation  of  Fill-and- 
Draw  Activated  Sludge  System, 
W88-02216  5D 

SOYBEANS 

Physiological   Responses  of  Soybean   (Glycine 
max  L.  Merr)  to  Simulated  Acid  Rain  and  Ambi- 
ent Ozone  in  the  Field, 
W88-02473  5C 

SPAIN 

Geophysical  Prospecting  for  Mined  Areas  Iden- 
tification. 'San  Jose'  Mine  Case  History  (Caceres 
-  Spain), 
W88-01582  4B 

Increasing  Water  Supplies  in  the  Iberian  Penin- 
sula, 
W88-01892  6D 

Full  Scale  Anaerobic-Aerobic  Biological  Treat- 
ment of  a  Semichemical  Pulping  Waste  Water, 
W88-02162  5D 


SPATIAL  DISTRIBUTION 

Inferences  from  Spatial  and  Temporal  Variabili- 
ty   in    Ecosystems:    Long-Term    Zooplankton 
Data  from  Lakes, 
W88-01816  2H 

SPECIES  COMPOSITION 

Influence   of  Environmental   Variables   on   the 
Fish  Fauna  of  the  Deeper  Waters  of  a  Large 
Australian  Estuary, 
W88-02371  2L 

SPECIES  DIVERSITY 

Lake  Perched  on  Piscine  Peril, 

W88-01989  2G 

Biomass  and  Species  Richness  of  Aquatic  Ma- 
crophytes  in  Four  Maine  (U.S.A.)  Lakes  of  Dif- 
ferent Acidity, 
W88-02079  5C 

SPECIFIC  STORAGE 

Theoretical  Analysis  of  the  Transient  Pressure 
Response  From  a  Constant  Flow  Rate  Hydrau- 
lic Conductivity  Test, 
W88-01679  2G 

SPECTROPHOTOMETRY 

Analysis  of  Sub-Microgram  Levels  of  Palladium 
(II)  in  Environmental  Samples  by  Selective  Ex- 
traction and  Spectrophotometric  Determination 
with  N-p-Methoxyphenyl-2-Furylacrylohydrox- 
amic  Acid  and  5-(Diethylamino)-2-(2- 
Pyridylazo)Phenol, 
W88-01832  5  A 

Determination  of  Residues  of  Furadan  (Carba- 
furan)  in  Water  by  Spectrophotometric  Method. 
W88-02064  5A 

Electrothermal  Atomic-Absorption  Spectromet- 

ric  Analysis  of  Lake  Waters  for  Mn,  Fe,  Pb,  and 

Cd, 

W88-02359  5A 

SPILLWAYS 

Isabella  Dam  Spillway  Kern  River,  California: 

Hydraulic  Model  Investigation, 

W88-01613  8A 

Model  of  a  High-Head  Bottom  Spillway  with 
Interaction  of  Concentric  Swirled  Flows, 
W88-01906  8B 

SPINNING  DISC  REACTOR 

Application  of  the  Spinning  Disc  Reactor  as  an 

Ozone  Contactor, 

W88-02212  5D 

SPONGES 

Low  Salinity  Induces  Reversible  Tissue  Regres- 
sion in  the  Estuarine  Sponge  Microciona  Proli- 
fera  (Ellis  and  Solander), 
W88-02129  2L 

Low  Salinity  Induces  Reversible  Tissue  Regres- 
sion in  the  Estuarine  Sponge  Microciona  proli- 
fera  (Ellis  and  Solander), 
W88-02368  2L 

SPORT  FISHING 

Critical  Assessment  of  the  Influence  of  Manage- 
ment Practices  on  Water  Quality,  Water  Treat- 
ment, and  Sport  Fishing  in  Multipurpose  Reser- 
voirs in  Kansas, 
W88-01764  6G 

SPRAY  IRRIGATION 

Wastewater    Treatment    by    Spray    Irrigation, 

Quality  of  Effluent  and  Impacts  on  Soils  and 

Groundwater, 

W88-02153  5D 


SU-69 


SRI  LANKA 


SUBJECT  INDEX 


SRI  LANKA 

Nitrogen  and  Water  Balance  Studies  in  Relation 
to  Farmyard  Manure  and  N-Fertilizer  Applica- 
tions to  Sri  Lankan  Luvisols, 
W88-02081  5B 

Catchment  Ecosystems  and  Village  Tank  Cas- 
cades in  the  Dry  Zone  of  Sri  Lanka:  A  Time- 
Tested  System  of  Land  and  Water  Resource 
Management, 
W88-02237  3F 

Mahaweli  Strategy  of  Sri  Lanka  -  Great  Expec- 
tation of  a  Small  Nation, 
W88-02253  6B 

ST.  CLAIR  RIVER 

Use  of  Current  Meters  for  Continuous  Measure- 
ment of  Flows  in  Large  Rivers, 
W88-01914  2E 

ST.  MARYS  RIVER 

St.  Marys  River,  Michigan:  An  Ecological  Pro- 
file, 

W88-01660  2E 

STABILIZATION  PONDS 

Removal  of  Excreted  Bacteria  and  Viruses  in 

Deep  Waste   Stabilization   Ponds  in   Northeast 

Brazil, 

W88-01950  5D 

STAGNANT  WATER 

Influence  of  Stagnation  of  Water  Pathways  on 
Mosquito    Population    Density    in    Connection 
with  Malaria  Transmission  in  the  Solomon  Is- 
lands, 
W88-01712  6G 

STAPHYLOCOCCUS  AUREUS 

Design  and  Performance  of  a  New  Medium  for 
the  Quantitative   Recovery   of  Staphylococcus 
aureus  from  Recreational  Waters, 
W88-01985  5A 

STATISTICAL  ANALYSIS 

Feasibility   of  Assigning   a   Probability   to   the 

Probable  Maximum  Flood. 

W88-01612  2E 

Bayesian  Analysis  or  Scientific  Judgment  of  Un- 
certainties in  Estimating  Risk  Due  to  Rn-222  in 
U.S.  Public  Drinking  Water  Supplies, 
W88-01810  5G 

Eutrophication   Model  of  the  Venice  Lagoon: 
Statistical  Treatment  of  'In  Situ'  Measurements 
of  Phytoplankton  Growth  Parameters, 
W88-01878  5C 

Statistical  Evaluation  of  Drainage  Treatments  in 
Simple  Field  Trials  with  Special  Reference  to 
Former  Opencast  Coal  Mining  Land, 
W88-01923  2G 

Molecular  Weight  Distributions  of  Soluble  Or- 
ganic Matter  in  Various  Secondary  and  Tertiary 
Effluents, 
W88-01946  5D 

Regional  Rainfall  Intensity-Duration-Frequency 

Curves  for  Pennsylvania, 

W88-02387  2B 

STATISTICAL  METHODS 

Comparison  of  Geostatistical  Methods  for  Esti- 
mating Transmissivity  Using  Data  on  Transmis- 
sivity  and  Specific  Capacity, 
W88-01912  2F 

STATISTICAL  MODELS 

Application  of  Partial  Least-Squares  Modelling 

in  the  Optimization  of  a  Waste- Water  Treatment 

Plant, 

W88-01869  5D 


STEADY  STATE 

Evaluation  of  Alternative  Hydrograph  Methods 
for  Hydraulic  Design, 

W88-02355  7C 

STEAMFLOOD  OPERATION 

Some    Experience    in    Softening    the    Oilfield 
Waters  by  Ion  Exchange  for  Steamflood  Oper- 
ation, 
W88-02156  5D 

STEEL  LININGS 

Detection  of  Voids  Between  Steel  Linings  and 

Concrete, 

W88-01909  8A 

STEMFLOW 

Quantity  and  Quality  of  Bracken  Throughfall, 
Stemflow  and  Litterflow  in  a  Dartmoor  Catch- 
ment, 
W88-02365  21 

STILS 

Comparison  of  Various  Designs  of  Solar  Stills, 
W88-02455  3A 

STOCHASTIC  HYDROLOGY 

Stochastic  Model  for  the  Long-Term  Transport 
of  Stored  Sediment  in  a  River  Channel, 
W88-01913  2J 

STOCHASTIC  MODELS 

Stochastic  Model  for  the  Long-Term  Transport 
of  Stored  Sediment  in  a  River  Channel, 
W88-01913  2J 

STOCHASTIC  PROCESS 

Stochastic   Dynamic   Programming   Based   Ap- 
proach to  the  Operation  of  a  Multi-Reservoir 
System, 
W88-02376  2H 

Optimizing  Nonpoint  Source  Controls  in  Water 

Quality  Regulation, 

W88-02378  5G 

STOMATA 

Effect  of  a  Rapid  and  a  Slow  Drought  Cycle 
Followed  by  Rehydration  on  Stomatal  and  Non- 
Stomatal  Components  of  Leaf  Photosynthesis  in 
Phaseolus  Vulgaris  L., 
W88-01703  21 

STONY  SOILS 

Experimental  Study  of  Solute  Transport  in  a 

Stony  Field  Soil, 

W88-01919  5B 

STORM  SEWERS 

Storm-Sewer  Flow  Measurement  and  Recording 

System, 

W88-02351  7B 

STORM  WATER 

Design    of    Dual-Purpose    Detention    Systems 

Using  Dynamic  Programming, 

W88-02413  4A 

STORMS 

Climatology  of  Storm  Precipitation  in  the  De- 
troit-Windsor Area, 
W88-01926  2B 

Water  Utility  Makes  Use  of  National  Weather 

Service  Radar, 

W88-02393  7B 

STORMWATER  MANAGEMENT 

Emerging    State    Roles   in    Urban    Stormwater 

Management, 

W88-02383  6E 

STORMWATER  MANAGEMENT  MODELS 

Development  of  an  Expert  System  for  the  Anal- 
ysis of  Urban  Drainage  Using  'SWMM'  (Storm 
Water  Management  Model), 
W88-01759  6A 


STRATIFICATION 

Impact  of  a  Chlor-Alkali  Plant  on  Onondaga 

Lake  and  Adjoining  Systems, 

W88-02467  5C 

STRATIGRAPHY 

Analysis  of  Stratigraphic  Control  on  River  Bank 

Failure, 

W88-01994  8D 

STREAM  BANKS 

Distribution  of  Stream-Edge  Vegetation  along  a 

Gradient  of  Current  Velocity, 

W88-01709  2H 

STREAM  DEGRADATION 

Gabions    Used    in    Stream    Grade-Stabilization 

Structures:  A  Case  History, 

W88-02356  4D 

STREAM  STABILIZATION 

Gabions    Used    in    Stream    Grade-Stabilization 

Structures:  A  Case  History, 

W88-02356  4D 

STREAMFLOW 

Stochastic   Dynamic   Programming   Based   Ap- 
proach to  the  Operation  of  a  Multi-Reservoir 
System, 
W88-02376  2H 

Enhancement    of    Riparian    Ecosystems    with 

Channel  Structures, 

W88-02385  4A 

Generalized  Watershed  Loading  Functions  for 

Stream  Flow  Nutrients, 

W88-02386  5B 

STREAMS 

Distribution  of  Stream-Edge  Vegetation  along  a 

Gradient  of  Current  Velocity, 

W88-01709  2H 

Two  Simple  Models  for  Estimating  Daily  Mean 
Water  Temperatures  and  Diel  Variations  in  a 
Danish  Low  Gradient  Stream, 
W88-01830  2H 

Are   Snails   Important   Competitors   in   Stream 

Ecosystems, 

W88-01831  2H 

Nitrogen    Dynamics    During    Succession    in   a 

Desert  Stream, 

W88-01872  2H 

Biology  of  Streams  as  Part  of  Amazonian  Forest 

Ecology, 

W88-01888  2E 

Two-Equation  Model  for  Contaminant  Disper- 
sion in  Natural  Streams, 
W88-02328  5B 

Simulation  of  Flood  Hydrographs  for  Georgia 

Streams, 

W88-02353  2E 

Effect  of  Main-Channel  Orientation  on  Flood 

Peaks  for  Streams  in  Ohio, 

W88-02354  2E 

Sensitivity   of  High-Elevation    Streams   in   the 
Southern  Blue  Ridge  Province  to  Acidic  Depo- 
sition, 
W88-02377  5C 

Variations  of  87Sr/86Sr  in  Water  from  Streams 
Discharging  in  the  Bothnian  Bay,  Baltic  Sea, 
W88-02440  2K 

Impact  of  a  Chlor-Alkali  Plant  on  Onondaga 

Lake  and  Adjoining  Systems, 

W88-02467  5C 


SU-70 


SUBJECT  INDEX 


SURVEYS 


Biomass  and  Compositional  Changes  in  the  Peri- 
phytic  Community  of  an   Artificial   Stream  in 
Response  to  Lowered  pH, 
W88-02468  5C 

STRENGTH 

Strength    Design   of  Reinforced-Concrete   Hy- 
draulic Structures.  Report  6:  Analytical  Study  of 
the   Ultimate   Behavior   of  Model   Reinforced- 
Concrete  Circular  Conduits, 
W88-01657  8F 

STRESS 

Estimation  of  the  Reliability  of  a  High  Earth- 
Rock  Dam, 
W88-01902  8D 

Stresses  and  Forces  in  Linings  of  Two  Noncir- 

cular  Parallel  Tunnels, 

W88-01904  8B 

Anaerobic  Metabolism  Enzymes  as  Markers  of 

Flooding  Stress  in  Maize  Seeds, 

W88-01998  21 

STRONTIUM  ISOTOPES 

Variations    in    the    87Sr/86Sr    Ratio    in    Lake 

Waters  from  Central  Sweden, 

W88-02439  2K 

Variations  of  87Sr/86Sr  in  Water  from  Streams 
Discharging  in  the  Bothnian  Bay,  Baltic  Sea, 
W88-02440  2K 

SUBARCTIC  REGIONS 

Longitudinal  Patterns  of  Ecosystem  Processes 

and  Community  Structure  in  a  Subarctic  River 

Continuum, 

W88-01871  2H 

SUBCATCHMENT  NETWORKS 

Generalized  Kinematic  Catchment  Model, 
W88-01702  2E 

SUBMARINES 

Discharge  of  Gases  from  Submarine  Desalina- 
tion Plants, 
W88-01789  3A 

SUBSTRATES 

Criteria  Establishing  Biofilm-Kinetic  Types, 
W88-02349  5D 

SUBSURFACE  ENVIRONMENT 

DOE  Deep  Probe  -  Field  Evaluation  and  Plan- 
ning Workshop, 
W88-01607  5B 

Transport    of   Energy-Related    Organic    Com- 
pounds  and   Mixtures   in   Subsurface   Environ- 
ments, 
W88-02263  5B 

Proceedings,  Second  Investigators'  Meeting  - 
Savannah  River  Exploratory  Deep  Probe. 
W88-02265  5B 

SUBSURFACE  FLOW 

Subsurface    Flow    and    Transport    of   Organic 
Chemicals:  An  Assessment  of  Current  Modeling 
Capability  and   Priority  Directions  for  Future 
Research  (1987-1995), 
W88-02264  5B 

SUBTTDAL  VOLUME  EXCHANGE 

Subtidal  Volume  Exchange  Through  the  Chesa- 
peake and  Delaware  Canal, 
W88-01858  2L 

SUDBURY 

Considerations  Involved  in  the  Reactivation  of 

an  Existing  Water  Supply, 

W88-01898  5F 

SULFATE 

Measurement  of  the  Mass  Accommodation  Co- 
efficient of  S02  (g)  on  Water  Droplets, 
W88-01859  5B 


SULFATES 

Containment  of  Iron  Sulfate  from  Abandoned 
Pickle   Liquor  Ponds  Investigation,   Feasibility 
Study  Design  and  Construction, 
W88-01742  5E 

Development  of  an  Anaerobic  Treatment  Proc- 
ess for  Wastewaters  Containing  High  Sulfates, 
W88-02217  5D 

Molasses  Promoted  Biological  Sulfur  Recovery 

from  High  Sulfate  Wastes, 

W88-02219  5D 

Potential  Contribution  of  Sulfate  Production  in 
Cumulus  Cloud  Droplets  to  Ground  Level  Par- 
ticle Sulfur  Concentrations, 
W88-02403  5B 

Wet  Deposition  of  Sulfate  and  Its  Relationship 

to  Sulphur  Dioxide  Emissions, 

W88-02406  5B 

Deposition  of  Nitrate-N  and  Sulfate-S  by  Pre- 
cipitations in  Schleswig-Holstein, 
W88-02411  2B 

Acidification  of  Nova  Scotia  Lakes:  III  Atmos- 
pheric Deposition  of  S04  and  N03  and  Effects 
on  Urban  and  Rural  Lakes, 
W88-02484  5B 

SULFIDES 

Hydrogeological  Conditions  for  Leachate  Pro- 
duction Control  in  a  Sulfide  Mine  Tailing, 
W88-01556  5G 

Toxic    Element    Composition    of    Acid    Mine 

Waters  from  Sulfide  Ore  Deposits, 

W88-01567  5  A 

Biogenic  Nature  of  Corrosivity  of  Sulphide  De- 
posits Mine  Water  and  Some  of  Its  Geochemical 
and  Mining-Technical  Impacts, 
W88-01568  5C 

Evaluation  of  Vermiculite,  Iron  Filings,  Lime, 
Sulfide,  and  Lime  Sulfide  in  the  Treatment  of 
Plating  Rinsewaters, 
W88-02176  5D 

Pretreatment     Through     Chemical     Oxidation. 
General  Considerations  and  a  Case  Study  In- 
volving  a   Thiosulfate/Sulfide    Laden    Wastes- 
tream, 
W88-02184  5D 

SULFITES 

Efficiency  of  Electrochemical  Oxidation  of  Sul- 
fite and  Oxygenation  of  Water, 
W88-02148  5D 

SULFONATES 

Application  of  a  Suspension-Airlift-Loop-Reac- 
tor to  the  Purification  of  Difficult  Wastewater 
(Einsatz  eines  Suspensions-Airlift-Schlaufen 
Reaktors  zur  Reinigung  Problematischer  Ab- 
waesser), 
W88-01814  5D 

SULFUR 

Molasses  Promoted  Biological  Sulfur  Recovery 

from  High  Sulfate  Wastes, 

W88-02219  5D 

SULFUR  DIOXIDE 

Oxidation  of  S02  in  Rainwater  and  its  Role  in 

Acid  Rain  Chemistry, 

W88-02405  5B 

Wet  Deposition  of  Sulfate  and  Its  Relationship 

to  Sulphur  Dioxide  Emissions, 

W88-024O6  5B 

SUPERCRITICAL  FLOW 

Mathematical  Model  for  Unsteady  Supercritical 

Flow  on  a  Mobile  Sandy  Bed, 

W88-01963  2E 


SURFACE  AREA 

Relationship  Between  Summer-Season   Rainfall 
Events  and  Lake-Surface  Area, 

W88-02389  2A 

Dimensionless  Solution  of  Lag  Time  for  Diverg- 
ing Surface, 

W88-02442  2A 

SURFACE-GROUNDWATER  RELATIONS 

Submodels     of     Groundwater-Surface     Water 
Interaction  for  the  Analysis  of  Regional  Water 
Policies  in  Open-Pit  Lignite  Mining  Areas, 
W88-01575  2A 

Statistical  Evaluation  of  Drainage  Treatments  in 
Simple  Field  Trials  with  Special  Reference  to 
Former  Opencast  Coal  Mining  Land, 
W88-01923  2G 

Field    Drainage    Experiments    and    Design    on 
Former  Opencast  Coal  Mining  Land, 
W88-01924  2G 

System  Modelling  of  the  Interaction  Between 
Surface  and  Ground  Waters  in  Problems  of  Hy- 
drology, 
W88-01962  2A 

Groundwater  Flow  in  a  Bog-Fen  Complex,  Lost 
River  Peatland,  Northern  Minnesota, 
W88-01982  2F 

Relationship  Between  Summer-Season  Rainfall 

Events  and  Lake-Surface  Area, 

W88-02389  2A 

SURFACE-GROUNDWATER  RELATIONSHIPS 

Application  of  Infiltration  Equations  to  a  Catch- 
ment with  Large  Spatial  Variability  in  Infiltra- 
tion, 
W88-01969  2A 

SURFACE  MINING 

Assessing   Impact   of  Surface   Mining   on   Re- 
charge, 
W88-01573  4C 

SURFACE  RUNOFF 

Prediction   of  Surface   Runoff  Water   Quality 
from    Black    Rock    Harbor    Dredged    Material 
Placed  in  an  Upland  Disposal  Site, 
W88-02279  5E 

SURFACE  WATER 

Total  Alkalinity  of  Surface  Waters:  A  Map  of 
the  Western  Region. 

W88-01884  7C 

SURFACE  WATER  MANAGEMENT 

Statistical  Evaluation  of  Drainage  Treatments  in 
Simple  Field  Trials  with  Special  Reference  to 
Former  Opencast  Coal  Mining  Land, 
W88-01923  2G 

Field    Drainage    Experiments    and    Design    on 
Former  Opencast  Coal  Mining  Land, 
W88-01924  2G 

SURFACTANTS 

Behaviour  of  Alkylphenol  Polyethoxylate  Sur- 
factants   and    of    Nitrilotriacetate    in    Sewage 
Treatment, 
W88-01939  5A 

Continuous  Fixation  and  Removal  of  Explosive 
Wastes  from  Pink  Water  Using  Surfactant  Tech- 
nology, 
W88-02198  5D 

SURVEYS 

Public   Attitudes   toward   Water  Conservation, 
W88-02315  3D 

Socioeconomic  Factors  Affecting  Water  Con- 
servation in  Southern  Texas, 
W88-02317  3D 


SU-71 


SUSPENDED  SOLIDS 


SUBJECT  INDEX 


SUSPENDED  SOLIDS 

Evaluation  of  the  Repartition  of  PCBs  between 
Dissolved  and  Particulate  Matter  in  River  Seine 
(France)  (Evaluation  de  la  Repartition  Particu- 
laire/Aqueuse  des  PCB  (Polychlorobiphenyles) 
en  Seine), 
W88-02106  5B 


SUSSEX  COUNTY 

Turnaround  in  Sussex  County, 
W88-02123 


5E 


SWEDEN 

Water-Course  Monitoring  in  a  Swedish  River 
Basin:  Growth,  Development  and  Future, 
W88-02245  5G 

SWIFT  RESERVOIR 

Evaluation  of  the  Fluid  Dynamic  Properties  of 

Mud  Flows  on  Mount  St  Helens, 

W88-02270  2J 

SWINE 

Effectiveness  of  Lime-based  Amendments  and 
Bauxite  Residues  at  Removing  Phosphorus  from 
Piggery  Effluent, 
W88-01861  5D 

SWIRLED  FLOWS 

Model  of  a  High-Head  Bottom  Spillway  with 
Interaction  of  Concentric  Swirled  Flows, 
W88-01906  8B 

SWITZERLAND 

Survival  of  Father  Rhine, 

W88-01891  5B 

SWMM  MODEL 

Development  of  an  Expert  System  for  the  Anal- 
ysis of  Urban  Drainage  Using  'SWMM'  (Storm 
Water  Management  Model), 
W88-01759  6A 

SYCAMORE  CREEK 

Nitrogen    Dynamics    During    Succession    in    a 

Desert  Stream, 

W88-01872  2H 

SYMPOSIUM 

International  Symposium  on  the  Most  Important 

Upwelling    Areas    off   Western    Africa    (Cape 

Blanco    and    Benguela)(Simposio    Internacional 

Sobre  las  Areas  de  Afloramiento  mas  Impor- 

tantes  del  Oeste  Africano  (Cabo  Blanco  y  Ben- 

guela)). 

W88-01615  2L 

Review  of  Full-Scale  Anaerobic  Digestion  in 

China, 

W88-02073  5D 

SYNTHETIC  ADSORBENTS 

Synthetic  Adsorbents  in  Wastewater  Treatment, 
W88-02296  5D 

SYSTEMS  ANALYSIS 

Nonlinear  Programming  Methods  in  Reservoir 

System  Management, 

W88-02273  2H 

TANK  CASCADES 

Catchment  Ecosystems  and  Village  Tank  Cas- 
cades in  the  Dry  Zone  of  Sri  Lanka:  A  Time- 
Tested   System   of  Land   and   Water   Resource 
Management, 
W88-02237  3F 

TANZANIA 

Rationale  for  Establishing  a  River  Basin  Author- 
ity in  Tanzania, 
W88-02260  6E 

TASTE 

Removal     of    Taste-and     Odor-Causing    Com- 
pounds   by    Biofilms   Grown    on    Humic    Sub- 
stances, 
W88-01895  5F 


TAXONOMY 

Identified   Phytoplanktonic  Species  in  Shallow 
Waters  off  Eastern  Canary  Islands  (Especies  Fi- 
toplanctonicas  Identificadas  en  Aguas  Litorales 
de  las  Islas  Canarias  Orientales), 
W88-01641  2L 

TECHNOLOGY 

Current  and  Long  Term  Considerations  for  the 

Application  of  Reverse  Osmosis  Technology  in 

Israel, 

W88-02436  3A 

TEHRAN 

Bacterial  Survey  of  Well  Water  -  Tehran,  Iran, 
W88-01880  7B 

TEMPERATE  LAKES 

Relationship  Between  Winter  Lake  Cover,  Radi- 
ation Receipts  and  the  Oxygen  Deficit  in  Tem- 
perate Lakes, 
W88-02005  2H 

TEMPERATURE 

Pilot  Testing  and  Design  of  a  High  Temperature 
Air  Stripping  System  for  MEK  Removal, 
W88-02199  5D 

TEMPERATURE  EFFECTS 

Aeromonas  Hydrophila  Densities  in  Thermally- 
Altered  Reservoir  Water  and  Sediments, 
W88-02461  5C 

TEMPERATURE  GRADIENT 

Variability  of  the  Temperature   Field  Off  the 

North-Western  Coast  of  Africa, 

W88-01622  2L 

TEMPORAL  DISTRIBUTION 

Inferences  from  Spatial  and  Temporal  Variabili- 
ty   in    Ecosystems:    Long-Term    Zooplankton 
Data  from  Lakes, 
W88-01816  2H 

TEMPORAL  VARIATION 

Seasonal  Species  Composition,  Density  and  Role 
of    Nematodes    in    Activated-Sludge    Effluent 
Treatment  Works, 
W88-02345  5D 

Relationship  Between  Summer-Season  Rainfall 

Events  and  Lake-Surface  Area, 

W88-02389  2A 

TERTIARY  WASTEWATER  TREATMENT 

Slow  Sand  Filtration  as  a  Technique  for  the 
Tertiary  Treatment  of  Municipal  Sewages, 
W88-02338  5D 

TEST  WELLS 

Use  of  Multi-Level  Gas  Driven  Samplers  and 
Conventional  Monitoring  Wells  for  Evaluation 
of  Groundwater  Contamination  at  an  Uncon- 
trolled Hazardous  Waste  Site, 
W88-01726  5E 

TEXAS 

Buried   in   the   Bottoms:   The   Archaeology  of 

Lake   Creek   Reservoir,   Montgomery   County, 

Texas, 

W88-01663  6G 

Socioeconomic  Factors  Affecting  Water  Con- 
servation in  Southern  Texas, 
W88-02317  3D 

TEXTILE  MILL 

Full-Scale     Demonstration     of    Textile     Dye 

Wastewater  Reuse, 

W88-02150  5D 

THAILAND 

Ecosystem  Modelling  of  a  River  Basin, 
W88-02230  6A 

Characterization  and  Determination  of  Lipophi- 
lic  Hydrocarbons   in   the   Chao   Phraya,    Bang 


Pakong  and  Tha-Chin   Rivers  and   the   Upper 

Gulf  of  Thailand, 

W88-02362  5B 

THAMES  RIVER 

Thames  Basin,  England  -  Legal  and  Administra- 
tive System, 
W88-02258  6E 

THEODORE  SHIP  CHANNEL 

Design  and  Construction-Theodore  Ship  Chan- 
nel, 
W88-01524  8A 

THERMAL  POLLUTION 

Relationship  of  Upper  Lethal  Temperatures  to 
Silicon  Content  in  Ecologically  Different  Hy- 
drobiont  Species  from  Continental  Waters, 
W88-01819  6G 

Aeromonas  Hydrophila  Densities  in  Thermally- 
Altered  Reservoir  Water  and  Sediments, 
W88-02461  5C 

THERMAL  POWERPLANTS 

Evaluation    of   Irrigation    Management    Proce- 
dures for  Geothermal  Effluent, 
W88-02268  3C 

THERMAL  REACTIVATION 

Thermal    Reactivation   of  Granular   Activated 

Carbon, 

W88-02299  5D 

THERMAL  REGENERATION 

Thermal    Regeneration    of    PACT(R)    Process 

Powdered  Activated  Carbon, 

W88-02308  5D 

THERMAL  WATER 

Hot  Water  Seepage  into  Shallow  Coal  Mines  of 
Manuguru  Coalbelt,  Godavari  Valley  Coalfield 
Andhra  Pradesh,  India, 
W88-01585  2F 

THERMODYNAMICS 

Multi-Effect  Boiling  Desalting  System  and  its 
Comparison  with  the  Multi-Stage  Flash  System, 
W88-02457  3A 

THERMOPHILIC  BACTERIA 

Waste  Activated  Sludge  Digestion  with  Ther- 
mophilic Attached  Films, 
W88-02206  5D 

THIN-LAYER  CHROMATOGRAPHY 

Preparation  of  Environmental  Samples  for  the 
Determination  of  Polycyclic  Aromatic  Hydro- 
carbons by  Thin-Layer  Chromatography, 
W88-01983  5A 

THIOCYANATES 

Thiocyanate  Toxicity  to  Daphnia  magna:  Modi- 
fied by  pH  and  Temperature, 
W88-02026  5C 

THIOSULFATES 

Pretreatment     Through     Chemical     Oxidation. 
General  Considerations  and  a  Case  Study  In- 
volving  a   Thiosulfate/Sulfide    Laden   Wastes- 
tream, 
W88-02184  5D 

THROUGHFALL 

Quantity  and  Quality  of  Bracken  Throughfall, 
Stemflow  and  Litterflow  in  a  Dartmoor  Catch- 


ment, 
W88-02365 


21 


THUNDERSTORMS 

Observations  of  Thunderstorm  Reflectivities  and 
Doppler  Velocities  Measured  at  VHF  and  UHF, 
W88-02051  7B 


SU-72 


SUBJECT  INDEX 


TRAINING 


TIDAL  EFFECTS 

Steady-State   Achievement   by   Introduction  of 
True  Tidal  Velocities  in  a  Pollution  Model  of 
the  Venice  Lagoon, 
W88-01876  5B 

TIDAL  HYDRAULICS 

Subtidal  Volume  Exchange  Through  the  Chesa- 
peake and  Delaware  Canal, 
W88-01858  2L 

TIDAL  POWERPLANTS 

Tidal  Power  Generation  in  the  Fundy  Region, 
W88-01925  8C 

TIDES 

Influences  of  Tidal  Water  Position  and  Sedi- 
ments Physical  Properties  on  the  Meiofauna  of 
an  Atlantic  Mud-Flat  (Loire  Estuary,  France) 
(Influences  de  la  Position  Intertidale  et  des  Pro- 
prietes  Physiques  des  Sediments  sur  la  Meio- 
faune  d'une  Vasiere  Atlantique  (Estuaire  de  la 
Loire,  France)), 
W88-02100  2L 

TIMES  BEACH 

Use  of  a  Bioassay  to  Evaluate  the  Bioaccumula- 

tion  of  Contaminants  by  Animals  Colonizing  a 

Wetland  Created  with  Contaminated  Dredged 

Material, 

W88-01536  5B 

TIMOTHY 

Effect  of  Fertilizer,  Chicken  Manure  and  Dairy 
Manure  on  Timothy  Yield,  Tissue  Composition 
and  Soil  Fertility, 
W88-02075  5E 

TISSUE  ANALYSIS 

Effect  of  Fertilizer,  Chicken  Manure  and  Dairy 
Manure  on  Timothy  Yield,  Tissue  Composition 
and  Soil  Fertility, 
W88-02075  5E 

Low  Salinity  Induces  Reversible  Tissue  Regres- 
sion in  the  Estuarine  Sponge  Microciona  proli- 
fera  (Ellis  and  Solander), 
W88-02368  2L 

TISSUE  REGRESSION 

Low  Salinity  Induces  Reversible  Tissue  Regres- 
sion in  the  Estuarine  Sponge  Microciona  Proli- 
fera  (Ellis  and  Solander), 
W88-02129  2L 

TISZA  RIVER 

River  Basin  Development  Strategies  in  the  Tisza 

Valley, 

W88-02229  6B 

TOADFISH 

In   Vitro   Induction   of  Sister   Chromatid   Ex- 
changes and  Chromosomal  Aberrations  in  Pe- 
ripheral Lymphocytes  of  the  Oyster  Toadfish 
and  American  Eel, 
W88-O2059  5C 

TOUTLE  RIVER 

Evaluation  of  the  Fluid  Dynamic  Properties  of 

Mud  Flows  on  Mount  St  Helens, 

W88-O2270  2J 

TOXIC  RESPONSE 

Modelling  Toxic  Response  of  Anaerobic  Treat- 
ment, 
W88-02109  5D 

TOXIC  WASTES 

Industrial   Wastewater  Treatment  Technology, 
W88-01598  5D 

Management  of  Hazardous  Waste:  Treatment/ 

Storage/Disposal  Facilities, 

W88-02325  5D 


TOXICITY 

Toxicity   of  Crude   Oil   to   the   Metabolism   of 
Freshwater  Minor  Carp,  Puntius  sophore, 
W88-01716  5C 

Toxicity  of  Vanadium  to  Different  Freshwater 

Organisms, 

W88-01717  5C 

Comparison   of  Ethanol   Toxicity   to   Daphnia 
magna  and  Ceriodaphnia  dubia  Tested  at  Two 
Different  Temperatures:  Static  Acute  Toxicity 
Test  Results, 
W88-01721  5C 

Application  of  Enzyme  Assays  for  Toxicological 
Water  Testing  (Anwendung  enzymatischer  Ver- 
fahren  in  der  Wasser-Toxikologie), 
W88-01972  5A 

Effect  of  Oil  and  Dispersants  on  the  Growth  of 

Mussels, 

W88-02000  5C 

Long-Term  (1978-1986)  Population  Trends  of 
Black  Fin  Amphipods  of  Pierre  Noire  (Bay  of 
Morlaix,  Westerm  English  Channel)  After  the 
Amoco  Cadiz  Disaster  (Evolution  a  Long 
Terme  (1978-1986)  des  Populations  d'Amphi- 
podes  des  Sables  Fins  de  la  Pierre  Noire  (Baie  de 
Morlaix,  Manche  Occidentale)  Apres  la  Catas- 
trophe de  l'Amoco  Cadiz, 
W88-O20O1  5C 

Effects  of  Zinc  Sulphate  on  Haematological  Pa- 
rameters in  the  Dogfish  Scyliorhinus  canicula 
and  Influences  of  MS222, 
W88-02002  5C 

Thiocyanate  Toxicity  to  Daphnia  magna:  Modi- 
fied by  pH  and  Temperature, 
W88-02026  5C 

Influence  of  Diet  and  Preexposure  on  the  Toler- 
ance of  Sodium  Pentachlorophenate  by  Rain- 
bow Trout  (Salmo  gairdneri), 
W88-02O32  5C 

Use  of  Bioassays  to  Assess  Aquatic  Arthropod 
Mortality  from  Permethrin  Drift  Deposits, 
W88-02037  5C 

Acute  Nitrite  Toxicity  and  Methemoglobinemia 
in  Juvenile  Milkfish  (Chanos  chanos  Forsskal), 
W88-02042  5C 

In    Vitro   Induction   of  Sister   Chromatid   Ex- 
changes and  Chromosomal  Aberrations  in  Pe- 
ripheral Lymphocytes  of  the  Oyster  Toadfish 
and  American  Eel, 
W88-02059  5C 

Use  of  Autocorrelation  Molecular  Descriptors  in 
Quantitative  Structure-Ecotoxicity  Relatioships 
Studies  (Utilisation  des  Descripteurs  Molecu- 
laires  d'Autocorrelation  dans  les  Etudes  Quanti- 
tatives  du  Type  Structure-Ecotoxicite), 
W88-02104  5C 

Comparison  of  Acute  Toxicity  Evaluations  and 
EPA  Water  Quality  Criteria  with  Macroinverte- 
brate  Community  Analysis  at  Sites  of  Electrofin- 
ishing  Discharges  to  Streams, 
W88-02192  5A 

Physiological  Effects  of  Metal  Toxicity  on  the 
Tropical    Freshwater    Shrimp    Macrobrachium 
carcinus  (Linneo,  1758), 
W88-02335  5C 

Mechanism   of  Toxicity   of  Ionic  Copper  and 

Copper  Complexes  to  Algae, 

W88-02369  5C 


TOXICITY  TESTS 

Manual  for  Design  and  Operation  of  a  Solenoid- 
Based   Delivery   System   for   Aquatic   Toxicity 
Testing, 
W88-02014  7B 

TOXICOLOGY 

Toxicology     of    Organic     Micropollutants     in 
Drinking  Water:  Estimating  the  Risk, 
W88-01899  5G 

TRACE  ELEMENTS 

Aeolian    Contributions    of    Trace    Metals    to 

Marine  Sediments  of  Kuwait, 

W88-02024  5B 

Hydrospheric  Trace  Elements  and  Their  Appli- 
cation in  Tracing  Water  Pollutants, 
W88-02271  5B 

TRACE  METALS 

Trace  Metal  Distribution  in  Drowned   Plants, 

Shasta  Reservoir,  California, 

W88-02333  5B 

Effect  of  Hydrological  Factors  on  Trace  Metal 
Contamination  in  the  River  Tawe,  South  Wales, 
W88-02334  5B 

Sediment   Trace    Metal    Contamination    in   the 

Ivory  Coast,  West  Africa, 

W88-02487  5B 

TRACERS 

Assessing   Impact   of  Surface   Mining   on   Re- 
charge, 
W88-01573  4C 

Approximate  Semianalytical  Solution  for  Tracer 
Injection  Tests  in  a  Confined  Aquifer  With  a 
Radially    Converging    Flow    Field    and    Finite 
Volume  of  Tracer  and  Chase  Fluid, 
W88-01692  5B 

Hydrospheric  Trace  Elements  and  Their  Appli- 
cation in  Tracing  Water  Pollutants, 
W88-02271  5B 

Variations    in    the    87Sr/86Sr    Ratio    in    Lake 

Waters  from  Central  Sweden, 

W88-02439  2K 

Variations  of  87Sr/86Sr  in  Water  from  Streams 
Discharging  in  the  Bothnian  Bay,  Baltic  Sea, 
W88-02440  2K 

TRAINING 

Fiscal   Year    1986   Program   Report   (Michigan 

Institute  of  Water  Research). 

W88-01765  9D 

Fiscal   Year    1986   Program   Report   (Delaware 

Water  Resources  Center), 

W88-01766  9D 

Fiscal    Year    1986    Program    Report    (Virginia 

Water  Resources  Research  Center). 

W88-01767  9D 

Fiscal    Year    1986   Program    Report    (Missouri 

Water  Resources  Research  Center). 

W88-01768  9D 

Fiscal   Year    1986   Program    Report   (Alabama 
Water  Resources  Research  Institute). 
W88-01770  9D 

Fiscal  Year   1986   Program  Report   (Maryland 

Water  Resources  Research  Center), 

W88-01772  9D 

Fiscal   Year    1985   Program   Report  (Louisiana 
Water  Resources  Research  Institute). 
W88-01773  9D 

Fiscal  Year  1986  Program  Report  (South  Caroli- 
na Water  Resources  Research  Institute). 
W88-01774  9D 


SU-73 


TRAINING 


SUBJECT  INDEX 


Fiscal    Year     1985    Program     Report    (South 

Dakota  Water  Resources  Institute). 

W88-01775  9D 

Fiscal  Year  1986  Program  Report  (Mississippi 
Water  Resources  Research  Institute). 
W88-01776  9D 

Socio-Technological  Aspects  of  Automation  in 

Public  Works  Activities, 

W88-01957  6B 

TRAJECTORY  IMAGE  METHOD 

Modeling  Groundwater  Flow  by  Means  of  a 
Hybrid   Trajectory   Image,    Boundary   Integral 
Equation  Method, 
W88-01762  2F 

TRANSMISSIVITY 

Comparison  of  Geostatistical  Methods  for  Esti- 
mating Transmissivity  Using  Data  on  Transmis- 
sivity  and  Specific  Capacity, 
W88-01912  2F 

TRANSPORTATION 

Analogy  and  Differences  Between  Coal  Slurry 
Transport  Systems  and  Hydraulic  Dredging, 
W88-01528  8H 

TRICHODESMIUM  THIEBAUTII 

Nitrogen  Fixation  by  Trichodesmium  thiebautii 
in  the  Upwelling  Region  off  Northwest  Africa, 
W88-01633  2L 

TRICKLE  IRRIGATION 

Effect  of  Trickle  Fertigation  with  Three  Forms 
of  Nitrogen  on  Soil  pH,  Levels  of  Extractable 
Nutrients  Below  the  Emitter  and  Plant  Growth, 
W88-01993  3F 

TRIHALOMETHANES 

Developing  Models  for  Predicting  Trihalometh- 
ane  Formation  Potential  and  Kinetics, 
W88-01893  5F 

Removing  Trihalomethane  Precursors  by  Co- 
agulation, 
W88-01894  5F 

Case-Control  Study  of  Colon  Cancer  and  Drink- 
ing Water  Trihalomethanes  in  Wisconsin, 
W88-02426  5C 

Health  Significance  of  Chlorination  Byproducts 
in  Drinking  Water:  The  Houston  Experience, 
W88-02427  5C 

TRITIUM 

Three-Compartment  Photoreactor  for  Laser  Iso- 
tope Separation  of  Tritium, 
W88-02128  5D 

TROPICAL  AREAS 

Diurnal  and  Seasonal   Variation  in  the  Water 
Relations  of  Some  Deciduous  and  Evergreen 
Trees  of  a  Deciduous  Dry  Forest  of  the  Western 
Coast  of  Mexico, 
W88-02366  21 

TROPICAL  REGIONS 

Towards  a  Water  Balance  in  the  Central  Amazo- 
nian Region, 
W88-01887  4C 

Distribution  and  In  situ  Survival  and  Activity  of 
Klebsiella  pneumoniae  and  Escherichia  coli  in  a 
Tropical  Rain  Forest  Watershed, 
W88-01986  5A 

TROUT 

Effect  of  Biphenyl  Ether  Herbicides  on  the  For- 
mation of  Mutagenic  Intermediates  from  Procar- 
cinogens  by  Rainbow  Trout, 
W88-01715  5C 

Effect  of  Avoidance  or.  the  Plasma-cation  Con- 
centration of  Brook  Trout  (Salvelinus  fontinalis) 
Subjected  to  Varying  Levels  of  Acidity, 
W88-02028  5C 


Tracing  of  Xenobiotic  Contamination  in  Water 

with  the  Aid  of  Fish  Bile  Metabolites:  A  Field 

Study  with  Caged  Rainbow  Trout  (Salmo  gaird- 

neri), 

W88-02031  5  A 

Influence  of  Diet  and  Preexposure  on  the  Toler- 
ance of  Sodium   Pentachlorophenate  by   Rain- 
bow Trout  (Salmo  gairdneri), 
W88-02032  5C 

TUNNEL  HYDRAULICS 

Stresses  and  Forces  in  Linings  of  Two  Noncir- 

cular  Parallel  Tunnels, 

W88-01904  8B 

TUNNEL  LININGS 

Stresses  and  Forces  in  Linings  of  Two  Noncir- 

cular  Parallel  Tunnels, 

W88-01904  8B 

TURBIDITY 

Influence  of  Turbidity  on  Juvenile  Marine 
Fishes  in  Estuaries.  Part  1 .  Field  Studies  at  Lake 
St.  Lucia  on  the  Southeastern  Coast  of  Africa, 
W88-01706  2L 

Influence  of  Turbidity  on  Juvenile  Marine 
Fishes  in  Estuaries.  Part  2.  Laboratory  Studies, 
Comparisons  with  Field  Data  and  Conclusions, 
W88-01707  2L 

Transformation  of  Lake  Zooplankton  in  Rivers, 
W88-01818  2H 

Importance  of  Whiting  as  a  Component  of  Raw 

Water  Turbidity, 

W88-02320  5F 

TURBINES 

Improvement  of  Hydropower  Release  Dissolved 

Oxygen  with  Turbine  Venting, 

W88-02280  5G 

TURBULENCE 

Turbulence  Intensity  in  Transition  Sections  of 

Pools  in  Trapezoidal  Canals, 

W88-01908  8B 

TURKEY 

Fluorine    Pollution    in    the    Marmara    Region, 
Turkey.  Production  Methods  for  Fluorine  Re- 
moval and  Recovery, 
W88-01838  5D 

TURTLE  RIVER 

Herbicide  Levels  in  Rivers  Draining  Two  Prai- 
rie Agricultural  Watersheds  (1984), 
W88-01800  5B 

TYWI  RIVER 

Impact  of  Acidification  on   Macroinvertebrate 
Assemblages  in  Welsh  Streams:  Towards  an  Em- 
pirical Model, 
W88-01865  5C 

UHF 

Observations  of  Thunderstorm  Reflectivities  and 
Doppler  Velocities  Measured  at  VHF  and  UHF, 
W88-02051  7B 

ULTRAFILTRATION 

Molecular    and     Marcomolecular    Sieving    by 
Asymmetric  Ultrafiltration  Membranes, 
W88-01771  5D 

Multi-Cylinder  Reverse  Osmosis  Apparatus  and 

Method, 

W88-01790  3A 

Reverse  Osmosis  Apparatus  and  Method  Incor- 
porating External  Fluid  Exchange, 
W88-01791  3  A 

Reverse  Osmosis  Method  and  Apparatus, 
W88-01792  3A 


Method  of  Producing  Ultrapure,  Pyrogen-Free 

Water, 

W88-01794  5F 

Membrane  Processes  in  Environmental  Protec- 
tion (Membranverfahren  in  der  Umwelttechnik), 
W88-02102  5D 

Decolorization  of  Dye  Solutions  by  Continuous 

Ultrafiltration, 

W88-02446  5D 

ULTRASONICS 

Influence  of  Ultrasound  on  the  Settling  Rate  of 

Filamentous  Bacteria  in  Activated  Sludge  (Der 

Einfluss  von  Ultraschall  auf  das  Absetzverhalten 

von    Fadenfoermigen    Bakterien    im    Blaehsch- 

lamm), 

W88-02083  5D 

ULTRAVIOLET  RADIATION 

Influence  of  Photoreactivation  and  Water  Qual- 
ity  on   Ultraviolet   Disinfection   of  Secondary 
Municipal  Wastewater, 
W88-01827  5D 

Method  for  Evaluating  the  Mixing  Characteris- 
tics  of  U.V.    Reactors   with    Short   Detention 
Times, 
W88-01836  5D 

Photocatalysed  Oxidation  of  Toxic  Organics, 
W88-01932  5D 

Influence  of  Oxygen  on  the  Direct  Photolysis  of 
Simple  Aromatics  in  Aqueous  Systems  (Einfluss 
von   Sauerstoff  auf  die    Direktphotolyse   Ein- 
facher  Aromaten  in  Waessrigen  Systemen), 
W88-02101  5B 

UNCERTAINTY 

Development  of  Quantitative  Estimates  of  Un- 
certainty in  Environmental  Risk  Assessments 
When  the  Scientific  Data  Base  is  Inadequate, 
W88-02025  7C 

UNCERTAINTY  ANALYSIS 

Water  Quality  Modeling:  A  Review  of  the  Anal- 
ysis of  Uncertainty, 
W88-01675  5G 

UNDERGROUND  WASTE  DISPOSAL 

Hazardous  Waste  Disposal  in  Crystalline  Rock, 
W88-01747  5E 

Regional  Hydrogeologic  Research  in  the  Palo 

Duro    Basin    for    Nuclear-Waste    Repository 

Siting, 

W88-02331  5E 

Geotechnical  Considerations  for  the  Design  of 
an  Exploratory  Shaft  Facility  for  a  Nuclear 
Waste  Repository  in  Deaf  Smith  County,  Texas, 
W88-02332  5E 

UNDERPRESSURING 

Regional     Underpressuring     in     Deep     Brine 
Aquifers,  Palo  Duro  Basin,  Texas:  1.  Effects  of 
Hydrostratigraphy  and  Topography, 
W88-01681  2F 

Regional     Underpressuring     in     Deep     Brine 
Aquifers,  Palo  Duro  Basin,  Texas:  2.  The  Effect 
of  Cenozoic  Basin  Development, 
W88-01682  2F 


UNDERWATER 

Storage  Pond, 
W88-01783 


5E 


UNITED  KINGDOM 

Effect  of  Groundwater  Re-Establishment  on  the 
Settlement  of  Opencast   Mine   Backfills  in  the 
United  Kingdom, 
W88-01571  4B 


SU-74 


SUBJECT  INDEX 


UTILITIES 


UNITED  STATES 

Environmental   Impact  Analysis  as  Related  to 

River  Basin  Management, 

W88-01886  6G 

UNIVARIATE  TECHNIQUE 

Optimizing  the  Design  of  an  Activated  Sludge/ 
Secondary     Clarifier     System     via     Univariate 
Search  Technique, 
W88-02475  7C 

UPFLOW  ANAEROBIC  SLUDGE  BLANKET 
PROCESS 

Granulation  in  UASB  Reactors, 

W88-O2108  5D 

New  Technologies  for  Anaerobic  Wastewater 

Treatment, 

W88-02110  5D 

Criteria  for  the  Utilization,  Design  and  Oper- 
ation of  UASB  Reactors, 
W88-02111  5D 

Advanced  Reactor  Design,  Operation  and  Econ- 
omy, 
W88-02114  5D 

Development  of  Technology  for  the  Use  of  the 
UASB  Reactor  in  Domestic  Sewage  Treatment, 
W88-02115  5D 

Technical  Aspects  and  Cost  Estimations  for  An- 
aerobic Systems  Treating  Vinasse  and  Brewery/ 
Soft  Drink  Wastewaters, 
W88-02116  5D 

UPPER  CTTARUM  BASIN 

Seeking  a  New   Balance   in   the  Deteriorating 

Upper  Citarum  Basin, 

W88-02234  6F 

UPPER  TANA  RIVER 

Problems  of  Land  Use  and  Water  Resources 

Management  in  the  Upper  Tana  Catchment  in 

Kenya, 

W88-02239  4D 

UPWELLING 

International  Symposium  on  the  Most  Important 

Upwelling    Areas    off    Western    Africa    (Cape 

Blanco    and    Benguela)(Simposio    Internacional 

Sobre  las  Areas  de  Afloramiento  mas  Impor- 

tantes  del  Oeste  Africano  (Cabo  Blanco  y  Ben- 

guela)). 

W88-01615  2L 

Some  Aspects  of  Physical  Processes  in  Coastal 

Upwelling, 

W88-01616  2L 

Physical  and  Chemical  Parameters  in  the  Ben- 
guela  and  Cape  Blanc  Regions  During  First  and 
Second  r/v  'Professor  Siedlecki'  Cruises,  Con- 
ducted in  Nov. -Dec.  1972  and  Aug.-Sept.  1973, 
W88-01617  2L 

Nutrient  Distributions  in  the  Central  Water 
Mass  Front  near  Cabo  Blanco,  October  1981, 
W88-01618  2L 

Models  of  Coastal  Upwelling  Driven  by  JOINT- 

1  and  AUFTRIEB-77  Data, 

W88-01620  2L 

Some  Effects  of  Longshore  Bottom  Variability 

on  NW  African  Upwelling  Dynamics  (Algunos 

Efectos  de  la  Influencia  de  la  Variacion  de  Pro- 

fundidad   de  Costa   y   Fondo   en   Sentido   N-S 

Sobre  la  Dinamica  del  Afloramiento  del  NO  de 

Africa), 

W88-01621  2L 

Variability  of  the  Temperature   Field  Off  the 

North-Western  Coast  of  Africa, 

W88-01622  2L 


About    Inter-Annual   Coastal    Upwelling    Vari- 
ations    off    NW-Africa     with     Reference     to 
Changes  of  'Southern  Oscillation', 
W88-01623  2L 

Diagnostic  Case  Study  of  Meso-Scale  Upwell- 
ings  within  a  Layer  Near  the  Sea  Surface  off 
Cap  Blanc  in  Summer  1972, 
W88-01624  2L 

Wind  Shear  and  Upwelling  Along  the  SW  Tip 

of  Africa, 

W88-01626  2L 

Meso-Scale  Upwellings  off  Namibian  Coast, 
W88-01627  2L 

Primary     Production     in     Upwelling     Areas. 
Energy,  Global  Ecology  and  Resources, 
W88-01631  2L 

Primary  Production  in  the  Cap  Blanc  Region, 
W88-01632  2L 

Nitrogen  Fixation  by  Trichodesmium  thiebautii 
in  the  Upwelling  Region  off  Northwest  Africa, 
W88-01633  2L 

Coastal-Zone-Color-Scanner    (CZCS)    Imagery 
from  Northwest  African  Upwelling, 
W88-01634  7B 

Preliminary   Carbon    Budget   of  the   Southern 

Benguela  Pelagic  Ecosystem, 

W88-01635  2L 

Distribution  and  Cycling  of  Nutrients  at  Four 

Sites  in  the  Benguela  System, 

W88-01636  2L 

Development  of  Phytoplankton  Communities  in 
Terms  of  their  Particle  Size  Frequency  Distribu- 
tion, in  Newly  Upwelled  Waters  of  the  Southern 
Benguela  Current, 
W88-01638  2L 

Some  Ways  of  Increasing  Water  Biological  Pro- 
ductivity, 
W88-01639  2L 

Phytoplankton  Assemblages  in  Coastal  Upwell- 
ing Areas, 
W88-01640  2L 

Particulate  Carbon  and  Nitrogen  and  Plankton 
Biomass  in  Oligotrophic  and  Upwelling  Systems, 
W88-01643  2L 

Zooplankton  Populations  from  the  West  Coast 
of  Africa  (Sobre  las  Poblaciones  del  Zooplanc- 
ton  del  Atlantico  Africano), 
W88-01644  2L 

Zooplankton  Biomass  in  Upwelling  Regions  off 

Northwest  and  Southwest  Africa, 

W88-01645  2L 

Pelagic  Cross-Shelf  and  Alongshore  Boundaries 
of  the  North  West  African  Upwelling  Region 
and  their  Annual  Variability  in  Terms  of  Zoo- 
plankton Biomass, 
W88-01646  2L 

Population   Genetics  of  the   Southern   African 
Pilchard,   Sardinops  ocellata,   in   the   Benguela 
Upwelling  System, 
W88-01651  2L 

Zoogeography  of  the  Lanternfishes  (Osteichth- 
yes,  Myctophidae)  of  Southwest  Africa, 
W88-01652  2L 

URANIUM 

Migration  and  Containment  of  Leachants  from 

Uranium  Tailings  Ponds, 

W88-01557  5E 


Behaviour  of  Radium  in  Tailings  Dams  and  En- 
vironmental Waters  in  the  Witwatersrand  (South 
Africa)  Gold/Uranium  Mining  Area, 
W88-01558  5B 

URANIUM  MINES 

Issues  of  Aquifer  Leakage  in  In-Situ  Uranium 

Mining, 

W88-01587  2F 

URBAN  AREAS 

Climatology  of  Storm  Precipitation  in  the  De- 
troit-Windsor Area, 
W88-01926  2B 

Problems  Related  to  Growing  Urban  Systems 

from  a  River  Basin  Perspective, 

W88-02262  4A 

New  Studies  of  Urban  Flood  Frequency  in  the 

Southeastern  United  States, 

W88-02352  4C 

Emerging    State    Roles    in    Urban    Stormwater 

Management, 

W88-02383  6E 

URBAN  DRAINAGE 

Development  of  an  Expert  System  for  the  Anal- 
ysis of  Urban  Drainage  Using  'SWMM'  (Storm 
Water  Management  Model), 
W88-01759  6A 

URBAN  HYDROLOGY 

Urban  Hydrology:  A  Multidisciplinary  Perspec- 
tive, 
W88-02326  4C 

New  Studies  of  Urban  Flood  Frequency  in  the 

Southeastern  United  States, 

W88-02352  4C 

Emerging    State    Roles   in    Urban    Stormwater 

Management, 

W88-02383  6E 

URBAN  PLANNING 

Urban  Hydrology:  A  Multidisciplinary  Perspec- 
tive, 
W88-02326  4C 

URBAN  RUNOFF 

Dimensioning  of  Combined  Sewer  System  De- 
tention   Basins   by   Long   Term   Simulation   of 
Storm  Water  Runoff, 
W88-01952  5D 

New  Studies  of  Urban  Flood  Frequency  in  the 

Southeastern  United  States, 

W88-02352  4C 

Generalized  Watershed  Loading  Functions  for 

Stream  Flow  Nutrients, 

W88-02386  5B 

Design    of    Dual-Purpose    Detention    Systems 

Using  Dynamic  Programming, 

W88-02413  4  A 

Dimensionless  Solution  of  Lag  Time  for  Diverg- 
ing Surface, 
W88-02442  2A 

URBAN  WATERSHEDS 

Urban  Hydrology:  A  Multidisciplinary  Perspec- 
tive, 
W88-02326  4C 

UTAH 

Influence  of  Photoreactivation  and  Water  Qual- 
ity  on   Ultraviolet    Disinfection   of  Secondary 
Municipal  Wastewater, 
W88-01827  5D 


UTILITIES 

Reform  in  Costing  and  Pricing  Water, 
W88-02314 


6C 


SU-75 


VACUUM  ASSISTED  SLUDGE  DEWATERING  BED 


SUBJECT  INDEX 


VACUUM  ASSISTED  SLUDGE  DEWATERING 
BED 

Design,   Operational,   and   Cost   Considerations 

for  Vacuum  Assisted  Sludge  Dewatering  Bed 

Systems, 

W88-01856  5D 

VACUUM  FILTRATION 

Use  of  a  Vacuum  Filtration  Technique  to  Study 
Leaching    of    Indigenous    Viruses    from    Raw 
Wastewater  Sludge, 
W88-01841  5B 

VALUE 

Balancing  Public  Trust  Resources  of  Mono  Lake 

and  Los  Angeles'  Water  Right:  An  Economic 

Approach, 

W88-01677  6E 

VANADIUM 

Toxicity  of  Vanadium  to  Different  Freshwater 

Organisms, 

W88-01717  5C 

VAPOR  COMPRESSION 

Combined  RO/VC  Desalination  System, 
W88-02430  3A 

VAPOR  COMPRESSION  DISTILLATION 

Distillation  System  and  Process, 

W88-01796  3A 

VEGETABLE  CROPS 

Investigations  into  the  Feasibility  of  a  Duck- 
Fish- Vegetable  Integrated  Agriculture-Aquacul- 
ture   System   for   Developing   Areas   in   South 
Africa, 
W88-02093  81 

Use  of  Sheep  Manure  as  Nutrient  with  Fish 
Feed  in  Pond  Fish  Polyculture  in  Transkei, 
W88-02094  81 

VEGETATION  ESTABLISHMENT 

Impact  of  Litter  and  Annual  Plants  on  Recruit- 
ment from  the  Seed  Bank  of  a  Lacustrine  Wet- 
land, 
W88-02077  2H 

VEGETATION  REGROWTH 

Greening  of  Blue  Mountain, 

W88-02126  5E 

VENICE 

Development  of  a  Mathematical  Eutrophication 

Model  of  the  Lagoon  of  Venice, 

W88-01873  5B 

Two-Dimensional     Diffusion     Model     of    the 

Venice  Lagoon  and  Relative  Open  Boundary 

Conditions, 

W88-01874  5B 

Advection-Diffusion    Pollution    Model    of   the 

Lagoon  of  Venice, 

W88-01875  5B 

Steady-State  Achievement  by  Introduction  of 
True  Tidal  Velocities  in  a  Pollution  Model  of 
the  Venice  Lagoon, 
W88-01876  5B 

Tidal  Three-Dimensional  Diffusion  in  a  Model 
of  the  Lagoon  of  Venice  and  Reliability  Condi- 
tions for  Its  Numerical  Integration, 
W88-01877  5B 

Eutrophication  Model  of  the  Venice  Lagoon: 
Statistical  Treatment  of  'In  Situ'  Measurements 
of  Phytoplankton  Growth  Parameters, 
W88-01878  5C 

VERDE  RIVER 

I.  Potential  Effects  of  Partial  Water  Withdraw- 
als from  the  Verde  River  on  Riparian  Vegeta- 
tion, 
W88-OI670  6G 


II.  Structure  of  Riparian  Habitats  at  Selected 
Sites  Along  the  Verde  and  East  Verde  Rivers  of 
Central  Arizona, 
W88-01671  6G 

VERMICULITE 

Evaluation  of  Vermiculite,  Iron  Filings,  Lime, 
Sulfide,  and  Lime  Sulfide  in  the  Treatment  of 
Plating  Rinsewaters, 
W88-02176  5D 

VERTICAL  DISTRIBUTION 

Vertical,   Horizontal,  and   Diel   Distribution  of 

Invertebrate    Drift    in    the    Lower    Mississippi 

River, 

W88-02278  2H 

VHF 

Observations  of  Thunderstorm  Reflectivities  and 
Doppler  Velocities  Measured  at  VHF  and  UHF, 
W88-02051  7B 

VIBROBOT 

Engineering  and  Design  of  a  Wastewater  Treat- 
ment System  for  a  Vibrobot  Plating  Operation, 
W88-02181  5D 

VILLAGES 

Catchment  Ecosystems  and  Village  Tank  Cas- 
cades in  the  Dry  Zone  of  Sri  Lanka:  A  Time- 
Tested  System  of  Land  and  Water  Resource 
Management, 
W88-02237  3F 

VINASSE 

Technical  Aspects  and  Cost  Estimations  for  An- 
aerobic Systems  Treating  Vinasse  and  Brewery/ 
Soft  Drink  Wastewaters, 
W88-02116  5D 

Utilization  of  Vinasse  Effluents  from  an  Anaero- 
bic Reactor, 
W88-02117  5D 

VIRGINIA 

Long-Term  Monitoring  of  CE  Habitat  Develop- 
ment on  Dredged  Material  Sites,  1974-84, 
W88-01533  5C 

Fiscal    Year    1986    Program    Report    (Virginia 
Water  Resources  Research  Center). 
W88-01767  9D 

Evaluation  of  an  Acidic  Waste  Site  Cleanup 

Effort, 

W88-02144  5D 

VIRUSES 

Use  of  a  Vacuum  Filtration  Technique  to  Study 
Leaching    of   Indigenous    Viruses    from    Raw 
Wastewater  Sludge, 
W88-01841  5B 

Removal  of  Excreted  Bacteria  and  Viruses  in 

Deep  Waste  Stabilization  Ponds  in  Northeast 

Brazil, 

W88-01950  5D 

Virological  Studies  on  an  Anaerobic  Digestion 

System  for  Liquid  Pig  Manure, 

W88-02076  5D 

VOIDS 

Detection  of  Voids  Between  Steel  Linings  and 

Concrete, 

W88-01909  8A 

VOLATILE  HALOGENATED  ORGANIC 
COMPOUNDS 

Influence  of  Industrial  Wastes  on  the  Formation 
of  Volatile  Halogenated  Organics  During  Efflu- 
ent Chlorination, 
W88-02195  5D 


VOLATILE  ORGANIC  COMPOUNDS 

Field  Evaluation  of  a  Simple  Microcosm  Simu- 
lating the  Behavior  of  Volatile  Organic  Com- 
pounds in  Subsurface  Materials, 
W88-01687  5B 

Automatic  Bottle  Sealing  Mechanism  for  Se- 
quential Sampling  of  Volatile  Organics  in  Water, 
W88-02390  5A 

VOLATILE  ORGANICS 

Headspace  Technique  to  Determine  the  Pres- 
ence of  Volatile  Halocarbons  in  Drinking  Water. 
The  Problematic  Arising  from  the  Preparation 
of  a  Blank  Sample  as  Well  as  the  Cleansing  of 
the  Sampling  Apparatuses  (Headspace-Techruk 
zur  Bestimmung  von  fluchtingen  Chlorkohlen- 
wasserstoffen  in  Trinkwasser.  Problematik  der 
Erstellung  von  Nullwasser  sowie  Reinigung  der 
Probenahmegefasse), 
W88-01977  5A 

Removal    of  Total    Toxic    Organics    at    Ford 

Motor  Company, 

W88-02202  5D 

VOLTAMMETRY 

Variation  in  Apparent  Trace  Metal  Complexing 
Capacity  of  Natural  Waters  with  Plating  Poten- 
tial Using  Anodic  Stripping  Voltammetry, 
W88-02015  2H 

VORTICITY 

Retrieval  of  Horizontal  Wind  Field  and  Mesos- 
cale  Vertical  Vorticity  in  Stratiform  Precipita- 
tion by  Conical  Scannings  with  Two  Doppler 
Radars, 

W88-02047  7B 

WALES 

Impact  of  Acidification  on  Macroinvertebrate 
Assemblages  in  Welsh  Streams:  Towards  an  Em- 
pirical Model, 
W88-01865  5C 

WASHINGTON 

Dredging  as  a  Cleanup  Method  for  an  Industrial- 
ized Bay, 
W88-01539  5G 


WASTE  ACIDS 

Metals  Recovery  from  Waste  Acids, 
W88-02188 


5D 


WASTE  DISPOSAL 

Sludge  and  Its  Ultimate  Disposal. 

W88-01499  5E 

Management  of  Water  Treatment  Plant  Sludges, 
W88-01502  5E 

Agricultural  Application  of  Sewage  Sludge, 
W88-01508  5E 

Aesthetic  Renovation, 

W88-01510  5E 

Calcining  Sludge  -  A  Partial  Solution, 
W88-01513  5E 

Environmental  Impacts  of  Sludge  Disposal, 
W88-01514  5C 

Third  United  States  -  The  Netherlands  Meeting 
on  Dredging  and  Related  Technology. 
W88-01522  5G 

Summary  of  the  Pointe  Mouillee  Confined  Dis- 
posal Facility, 
W88-01523  5E 

Techniques    for    Long-Term    Management    of 

Confined  Disposal  Areas, 

W88-01529  5E 

Dredged  Material  Disposal  Management  Model, 
W88-01530  5E 


SU-76 


SUBJECT  INDEX 


WASTE  MANAGEMENT 


Benthic    Resources   Assessment   Technique,    A 
Method  for  Quantifying  the  Effects  of  Benthic 
Community  Changes  on  Fish  Resources, 
W88-01531  5C 

Long-Term  Monitoring  of  CE  Habitat  Develop- 
ment on  Dredged  Material  Sites,  1974-84, 
W88-01533  5C 


Capping  Contaminated  Dredged  Material, 
W88-01535 


5E 


Use  of  a  Bioassay  to  Evaluate  the  Bioaccumula- 

tion  of  Contaminants  by  Animals  Colonizing  a 

Wetland  Created  with  Contaminated  Dredged 

Material, 

W88-01536  5B 

Development  of  the  Dutch  Policy  Concerning 

Dredged  Material  Disposal, 

W88-01538  6E 

Development  of  Criteria  for  the  Dredging  and 
Disposal  of  Contaminated  Dredged  Material, 
W88-01540  5E 

Capped    In-Water    Disposal    of   Contaminated 
Dredged  Material  by  the  US  Army  Engineer 
District,  Seattle, 
W88-01541  5E 

Management  Strategy  for  Disposal  of  Dredged 

Material, 

W88-01544  5E 

Prevention  of  Water  Pollution  and  Plan  for  the 
Exploitation  of  the  Ash  Tip  of  the  La  Robla 
Conventional  Power  Station, 
W88-01555  5E 

Planning  and  Design  of  Coal  Waste  Disposals  in 

View  of  Groundwater  Protection, 

W88-01565  5G 

Design  and  Management  of  Dredged  Material 
Containment  Areas  to  Improve  Hydraulic  Per- 
formance, 
W88-O1602  5E 

Environmental  Engineering  and  Sanitation, 
W88-01659  5D 


Wastes  in  Marine  Environments. 
W88-01667 


2L 


Seventh   Annual    Madison   Waste   Conference: 

Municipal  and  Industrial  Waste. 

W88-01725  5E 

Comparison   of  Laboratory  and   Field   Deter- 
mined Values  of  Hydraulic  Conductivity  at  a 
Waste  Disposal  Site, 
W88-01728  5E 

Design  of  Land  Application  Programs  for  Large 
Municipal  Systems  via  Contractual  Services:  A 
Case  Study  -  Washington,  D.C., 
W88-01730  5E 

Pretreatment  and  Land  Disposal  of  Industrial 

Waste, 

W88-01732  5E 

Aspects  of  Phosphogypsum  Waste  Disposal, 
W88-01733  5E 

Remedial    Action    Assessment    for    Hazardous 
Waste  Sites  via  Numerical  Simulation, 
W88-01735  5B 

Long-Term  Impacts  of  Industrial  Waste  Codis- 

posal  in  Landfill  Simulators, 

W88-01738  5E 

Bennett's  Quarry:  A  Case  Study  of  an  Immedi- 
ate Removal  of  PCB  Wastes  under  Superfund, 
W88-01741  5E 


Containment  of  Iron  Sulfate  from  Abandoned 
Pickle   Liquor   Ponds  Investigation,   Feasibility 
Study  Design  and  Construction, 
W88-01742  5E 

Liquid  Disposal,  Incorporated:  A  $2.2  Million 
Superfund  Immediate  Removal  Action, 
W88-01743  5E 

Soil-An  Uncertain  Medium  for  Waste  Disposal, 
W88-01746  5B 

Method  and  Apparatus  for  Disposing  of  Drilling 
Muds  and  Wastes  Generated  During  Well  Drill- 
ing Operations  and  for  Plugging  and  Abandon- 
ing the  Well, 
W88-01777  5E 

Process  of  Safely  Disposing  of  Waste  Materials, 
W88-01782  5E 


Storage  Pond, 
W88-01783 


5E 


Discharge  of  Gases  from  Submarine  Desalina- 
tion Plants, 
W88-01789  3A 

Use  of  a  Vacuum  Filtration  Technique  to  Study 
Leaching    of    Indigenous    Viruses    from    Raw 
Wastewater  Sludge, 
W88-01841  5B 

Passage  of  Waste   Discharges  through   Blocks 

with  Vertical  Units, 

W88-01901  5B 

Studies  on  the  Ecological  Effects  of  Varying  the 

Size  of  Fish  Ponds  Loaded  with  Manures  and 

Feeds, 

W88-02039  81 

Feeding  Processed  Hatchery  Wastes  to  Poultry, 
W88-02066  5E 

One  Solution  to  the  Problem  of  Handling  and 
Treating  Slurry  from  a  Pig  Fattening  House, 
W88-02070  5D 

Use  of  Sheep   Manure  as  Nutrient  with  Fish 
Feed  in  Pond  Fish  Polyculture  in  Transkei, 
W88-02094  81 

Growth  of  the  Chinese  Grass  Carp  Ctenophar- 
yngodon   Idella  Fed  on   Cabbage  Wastes  and 
Kikuyu  Grass, 
W88-02095  81 

Utilisation  of  Chicken  Offal  in  the  Production  of 
the  African  Sharptooth  Catfish  Clarias  Garie- 
pinus  in  the  Transkei, 
W88-02096  81 

Procedure  for  Determining  Potential  Gas  Quan- 
tities in  an  Existing  Sanitary  Landfill, 
W88-02119  5E 

Anaerobic  Digestion  of  Municipal  Solid  Wastes, 
W88-02120  5E 

Co-Disposal  of  Municipal  Refuse  and  Industrial 

Waste  Sludge  in  Landfills, 

W88-02121  5E 

Composting  and  The  Limiting  Factor  Principle, 
W88-02122  5E 


Turnaround  in  Sussex  County, 
W88-02123 


5E 


Uptake   of  Cadmium   and    Zinc   by    Corn   on 

Sludge-Treated  Soils, 

W88-02124  5E 

Sludge   Management  in   the   United   Kingdom, 
W88-02130  5E 

Impacts  of  Multi-Jurisdictional  Agreements  and 
Effluent  Disposal  by  Citrus  Irrigation  on   the 


Development  of  an   Industrial  Waste  Pretreat- 
ment Program, 
W88-02160  6E 

Illegal   Liquid   Industrial  Waste  Site  Clean-Up 

and  Restoration, 

W88-02197  5G 


Contaminant  Fixation  Process, 
W88-O220O 


5E 


Management  of  Hazardous  Waste:  Treatment/ 

Storage/Disposal  Facilities, 

W88-02325  5D 

Regional  Hydrogeologic  Research  in  the  Palo 

Duro     Basin     for     Nuclear-Waste     Repository 

Siting, 

W88-02331  5E 

Geotechnical  Considerations  for  the  Design  of 
an  Exploratory  Shaft  Facility  for  a  Nuclear 
Waste  Repository  in  Deaf  Smith  County,  Texas, 
W88-02332  5E 

Effect  of  Ash  Disposal  Ponds  on  Groundwater 
Quality  at  a  Coal-fired  Power  Plant, 
W88-02340  5E 


Silvicultural  Application  of  Alum  Sludge, 
W88-02396 


5E 


WASTE  DUMPS 

Prevention  of  Water  Pollution  and  Plan  for  the 
Exploitation  of  the  Ash  Tip  of  the  La  Robla 
Conventional  Power  Station, 
W88-01555  5E 

Use  of  Multi-Level  Gas  Driven  Samplers  and 
Conventional  Monitoring  Wells  for  Evaluation 
of  Groundwater  Contamination  at  an  Uncon- 
trolled Hazardous  Waste  Site, 
W88-01726  5E 

Comparison   of  Laboratory  and   Field    Deter- 
mined Values  of  Hydraulic  Conductivity  at  a 
Waste  Disposal  Site, 
W88-01728  5E 

Site  Safety  at  the  Middletown  Road  Removal, 
W88-01744  5E 

Monitoring  an  Implemented  Remedial  Action, 
W88-01745  5E 

WASTE  MANAGEMENT 

Management  of  Water  Treatment  Plant  Sludges, 
W88-01502  5E 

Techniques    for    Long-Term    Management    of 

Confined  Disposal  Areas, 

W88-01529  5E 

Dredged  Material  Disposal  Management  Model, 
W88-01530  5E 

Capping  Contaminated  Dredged  Material, 
W88-01535  5E 

Management  Strategy  for  Disposal  of  Dredged 

Material, 

W88-01544  5E 

Planning  and  Design  of  Coal  Waste  Disposals  in 

View  of  Groundwater  Protection, 

W88-01565  5G 

Implementing   Ontario's   Guidelines   for   Using 
Municipal  Sewage  Sludge  in  Agriculture, 
W88-01731  5E 

Prevention    and    Containment    of    Hazardous/ 
Toxic  Materials  Spills  in  Department  of  Defense 
Storage  and  Handling  Areas, 
W88-01736  5E 

Hazardous  Waste  Disposal  in  Crystalline  Rock, 
W88-01747  5E 


SU-77 


WASTE  MANAGEMENT 


SUBJECT  INDEX 


Baling:  A  Case  Study, 
W88-01757 


5E 


Management  of  Hazardous  Waste:  Treatment/ 

Storage/Disposal  Facilities, 

W88-02325  5D 

WASTE  RECOVERY 

Recent    Developments    in    Methane    Recovery 

from  Municipal  Landfills, 

W88-01756  5E 

Economic    and    Environmental    Benefits    from 
Froth  Flotation  Recovery  of  Titanium,  Zirconi- 
um, Iron  and  Rare  Earth  Minerals  from  Oils  and 
Tailings, 
W88-01927  5D 

WASTE  RENOVATION 

Aesthetic  Renovation, 

W88-01510  5E 

WASTE  STORAGE 

Management  of  Hazardous  Waste:  Treatment/ 

Storage/Disposal  Facilities, 

W88-02325  5D 

WASTE  TREATMENT 

Concepts,  Costs  and  Uses  of  Gas  Chromatogra- 
phy and  Gas  Chromatography/Mass  Spectros- 
copy in  the  Analysis  of  Sludge, 
W88-01506  5A 


Aesthetic  Renovation, 
W88-01510 


5E 


Industrial  Wastewater  Treatment  Technology, 
W88-01598  5D 


Plating  Waste  Treatment, 
W88-01653 


5D 


Environmental  Engineering  and  Sanitation, 
W88-01659  5D 

Design  of  an  Enclosed  Composting  Reactor, 
W88-02158  5D 

WASTE  TREATMENT  FACILITIES 

Impact  of  Septic  Tank   Sludge  on  Municipal 

Wastewater  Treatment  Plants, 

W88-01503  5E 

WASTEWATER 

Influence  of  Domestic  Sewage  on  Growth  and 
Nitrogen  Fixation  of  Azolla  pinnata  R.  Br., 
W88-02078  5E 

Isolation  as  a  Restoration  Strategy  for  Nutrient 
Reduction  in  a  Small  Hypereutrophic  Lake, 
W88-02336  5G 

Development  of  Protozoan  and  Metazoan  Com- 
munities in  Rotating  Biological  Contactor  Bio- 
films, 
W88-02348  5D 

Acidophilic  Heterotrophic  Bacteria  Isolated 
from  Acidic  Mine  Drainage,  Sewage,  and  Soils, 
W88-02367  5B 

WASTEWATER  DISPOSAL 

Sewage  Sludge  Composting  at  the  Blue  Plains 
Wastewater  Treatment  Plant,  Washington,  DC, 
W88-01512  5E 

Land  Treatment  Example  of  an  Integrated  Man- 
agement System, 
W88-01729  5E 

Design  of  Land  Application  Programs  for  Large 
Municipal  Systems  via  Contractual  Services:  A 
Case  Study  -  Washington,  D.C., 
W88-01730  5E 

Pretreatment  and   Land   Disposal   of  Industrial 

Waste. 

WXX-01732  5E 


System  and  Method  for  Disposal  of  Nonconden- 
sable  Gases  from  Geothermal  Wells, 
W88-01780  5E 

Reduction  of  Microbial  Indicators  and  Viruses 

in  a  Cypress  Strand, 

W88-01947  5B 

Culture  of  Mullet  Species  in  Ponds  Receiving 
Iron  Crush  Effluents  at  El-Baharia  Oasis,  Egypt, 
W88-02041  81 

Influence  of  Domestic  Sewage  on  Growth  and 
Nitrogen  Fixation  of  Azolla  pinnata  R.  Br., 
W88-02078  5E 

Evaluation    of   Irrigation    Management    Proce- 
dures for  Geothermal  Effluent, 
W88-02268  3C 

WASTEWATER  FACILITIES 

Maintenance  Strategies  for  Sewerage  Systems, 
W88-01954  5D 

Analysis  of  EPA  Guidance  on  Composting 
Sludge:  Part  IV  -  Facility  Design  and  Operation, 
W88-02127  5D 

Design  and  Operation  of  Wet  Corn  Milling  Pre- 
treatment Facilities, 
W88-02161  5D 

WASTEWATER  IRRIGATION 

Land  Treatment  Example  of  an  Integrated  Man- 
agement System, 
W88-01729  5E 

Evaluation   of  Irrigation    Management    Proce- 
dures for  Geothermal  Effluent, 
W88-02268  3C 

WASTEWATER  LAGOONS 

Benthal  Interactions  in  a  Kraft  Mill  Wastewater 

Lagoon, 

W88-02165  5D 

Performance  of  Wastewater  Stabilization  Ponds 

at  Different  Depths, 

W88-02460  5D 

WASTEWATER  MANAGEMENT 

Performance  of  a  Natural  Wetland  Treatment 
System  for  Wastewater  Management, 
W88-01822  5D 

Sludge  Management  and  In- Vessel  Systems, 
W88-02125  5D 

WASTEWATER  OXIDATION 

Low-Cost  Wastewater  Treatment  with  the  Use 

of    an     Intrachannel     Clarifier     in     Oxidation 

Ditches, 

W88-01956  5D 

WASTEWATER  POLLUTION 

Waterborne  Outbreaks  in  Sweden  -  Causes  and 

Etiology, 

W88-01951  5C 

WASTEWATER  RENOVATION 

Land  Treatment  Example  of  an  Integrated  Man- 
agement System, 
W88-01729  5E 

Application  of  Solar  Energy  in  Water  Reuse, 
W88-01807  5D 

Water  Quality  Aspects  of  Artificial  Aquifer  Re- 
charge with  Treated  Wastewater, 
W88-02092  5G 

Full-Scale     Demonstration     of    Textile     Dye 

Wastewater  Reuse, 

W88-02150  5D 

Some    Experience    in    Softening    the    Oilfield 
Waters  by  Ion  Exchange  for  Steamflood  Oper- 
ation, 
W88-02156  5D 


WASTEWATER  SLUDGE 

Sludge  Characteristics, 
W88-01504 


5A 


WASTEWATER  TREATMENT 

Management  of  Water  Treatment  Plant  Sludges, 
W88-01502  5E 

Study  of  Zinc  and  Copper  Removal  by  Iron 

(III)  and  (II)  Oxyhydroxides, 

W88-01559  5D 

Removal  of  Toxic  Elements  in  Mine  Effluents 

by  CCIX, 

W88-01560  5D 

Use  of  Controlled  Release  Bactericides  for  Rec- 
lamation and  Abatement  of  Acid  Mine  Drain- 
age, 
W88-01572  5G 

Industrial   Wastewater  Treatment  Technology, 
W88-01598  5D 


Plating  Waste  Treatment, 
W88-01653 


5D 


Environmental  Engineering  and  Sanitation, 
W88-01659  5D 

Pretreatment  and  Land  Disposal  of  Industrial 

Waste, 

W88-01732  5E 

Process  and  Apparatus  for  Recovering  Usable 
Water  and  Other  Materials  from  Oil  Field  Mud/ 
Waste  Pits, 
W88-01795  5D 

Application  of  Solar  Energy  in  Water  Reuse, 
W88-01807  5D 

Application  of  a  Suspension- Airlift-Loop-Reac- 
tor to  the  Purification  of  Difficult  Wastewater 
(Einsatz  eines  Suspensions-Airlift-Schlaufen 
Reaktors  zur  Reinigung  Problematischer  Ab- 
waesser), 
W88-01814  5D 

Monitoring  Methods  Assessed  for  Power  Plant 

Waste  Streams, 

W88-01815  5D 

Total  Organic  Halogen  (TOX)  Formation  Po- 
tentials   in    Activated    Sludge    Treatment    and 
Small  Rivers, 
W88-01825  5D 

Influence  of  Photoreactivation  and  Water  Qual- 
ity  on   Ultraviolet    Disinfection   of  Secondary 
Municipal  Wastewater, 
W88-01827  5D 

Two-Stage  Cyclic  Operation  of  Anaerobic  Fil- 
ters, 
W88-01828  5D 


Microbial  Growth  on  Ion  Exchangers, 
W88-01834 


5D 


Method  for  Evaluating  the  Mixing  Characteris- 
tics  of  U.V.    Reactors   with    Short   Detention 
Times, 
W88-01836  5D 

Fluorine    Pollution    in    the    Marmara    Region, 
Turkey.  Production  Methods  for  Fluorine  Re- 
moval and  Recovery, 
W88-01838  5D 

Cultivation   of  Anaerobic   Granular   Sludge   in 
UASB  Reactors  with  Aerobic  Activated  Sludge 
as  Seed, 
W88-01839  5D 

Effect  of  Ozone  on  Plasmid  DNA  of  Escheri- 
chia coli  In  Situ, 
W88-01843  5F 


SU-78 


SUBJECT  INDEX 


WASTEWATER  TREATMENT 


Control  of  Bulking  Sludges:   From   the  Early 

Innovators  to  Current  Practice, 

W88-01850  5D 

Evaluation  of  Activated  Biofiltration  and  Acti- 
vated  Biofiltration/ Activated   Sludge  Technol- 
ogies, 
W88-01851  5D 

Removal  of  Hazardous  Organic  Pollutants  by 

Biomass  Adsorption, 

W88-01852  5D 

Nitrification  Enhancement  in  the  Powdered  Ac- 
tivated Carbon-Activated  Sludge  Process  for  the 
Treatment  of  Petroleum  Refinery  Wastewaters, 
W88-01853  5D 

Kinetics    of    Downflow    Anaerobic    Attached 

Growth  Reactors, 

W88-01854  5D 

Design,   Operational,   and   Cost   Considerations 

for  Vacuum  Assisted  Sludge  Dewatering  Bed 

Systems, 

W88-01856  5D 

Effectiveness  of  Lime-based  Amendments  and 
Bauxite  Residues  at  Removing  Phosphorus  from 
Piggery  Effluent, 
W88-01861  5D 

Economic    and    Environmental    Benefits    from 
Froth  Flotation  Recovery  of  Titanium,  Zirconi- 
um, Iron  and  Rare  Earth  Minerals  from  Oils  and 
Tailings, 
W88-01927  5D 

Examination  of  the  Zinc  Cementation  of  Cadmi- 
um in  Aqueous  Solutions, 
W88-01928  5D 

Biological  Treatment  for  Low-Activity  Nuclear 

Wastewaters, 

W88-01929  5D 

Biodegradation  of  Oil  on  Drilled  Cuttings, 
W88-O1930  5D 

Photocatalysed  Oxidation  of  Toxic  Organics, 
W88-01932  5D 

Study  on  the  Use  of  Bipolar-Particles-Electrodes 

in  Decolorization  of  Dyeing  Effluents  and  its 

Principle, 

W88-01933  5D 

Removal  of  Hazardous  Organic  Pollutants  by 

Adsorption  on  Microbial  Biomass, 

W88-01935  5D 

Biological    Decomposition    of   Trace    Organic 

Compounds, 

W88-01936  5D 

Chlorinated  Hydrocarbons  in  Biological  Sewage 
Purification  -  Fate  and  Difficulties  in  Balancing, 
W88-01937  5D 

Prediction  of  Soluble  Nickel  Removal  by  Acti- 
vated Sludge  Using  Free  Metal  Ion  Concentra- 
tions, 
W88-01938  5D 

Behaviour  of  Alkylphenol  Polyethoxylate  Sur- 
factants   and    of    Nitrilotriacetate    in    Sewage 
Treatment, 
W88-01939  5A 

Response  of  Phthalate  Esters-Acclimated  Acti- 
vated Sludge  to  2,4-Dinitrophenol, 
W88-01940  5D 

Fate  of  Toxic  Organic  Compounds  in  Activated 
Sludge  and  Integrated  PAC  Systems, 
W88-01941  5D 


Performance  Evaluation  of  Rotating  Biological 

Contactor  Process, 

W88-01942  5D 

Significance  of  Segregation  of  Biomass  in  Bio- 
films, 
W88-01943  5B 

Application  of  Batch  Kinetic  Data  to  the  Sizing 
of  Continuous-Flow  Activated  Sludge  Reactors, 
W88-01944  5D 

Critical  Evaluation  of  Microbial  Product  For- 
mation in  Biological  Processes, 
W88-01945  5D 

Molecular  Weight  Distributions  of  Soluble  Or- 
ganic Matter  in  Various  Secondary  and  Tertiary 
Effluents, 
W88-01946  5D 

Survival  of  Indicator  Organisms  in  a  Detention 
Pond  Receiving  Combined  Sewer  Overflow, 
W88-01948  5B 

Disinfection  Efficiency  and  Problems  Associat- 
ed with  Maturation  Ponds, 
W88-01949  5D 

Removal  of  Excreted  Bacteria  and  Viruses  in 

Deep  Waste  Stabilization   Ponds  in  Northeast 

Brazil, 

W88-01950  5D 

Dimensioning  of  Combined  Sewer  System  De- 
tention   Basins   by   Long   Term   Simulation   of 
Storm  Water  Runoff, 
W88-01952  5D 

Infiltration  Rates  for  Separate  Sewage  Collec- 
tion Systems, 
W88-01953  5D 

Activated  Sludge  Settlers:  Design  and  Optimiza- 
tion, 
W88-01955  5D 

Low-Cost  Wastewater  Treatment  with  the  Use 

of    an     Intrachannel     Clarifier     in     Oxidation 

Ditches, 

W88-01956  5D 

Oxidation-Reduction   Potential   (ORP)   Regula- 
tion: A  Way  to  Optimize  Pollution  Removal  and 
Energy   Savings  in   the   Low   Load   Activated 
Sludge  Process, 
W88-01958  5D 

Computer  Aided  Control  of  Nitrogen  Removal 
in  Small  Activated  Sludge  Wastewater  Treat- 
ment Plants, 
W88-01959  5D 

Field  Verification  of  On-Line  Instrumentation  at 
a  Municipal  Wastewater  Treatment  Plant, 
W88-01960  5D 

Response   of  Fecal   Coliforms   and   Antibiotic- 
Resistant  Escherichia  coli  to  Incremental  Doses 
of   Ozone    During    Disinfection    of   Activated 
Sludge  Effluent, 
W88-02006  5D 


Analysis  of  Anaerobic  Biofilms, 
W88-O20O8 


5D 


Application    of  Anaerobic    Fluidized    Bed    for 
Treatment  of  Highly  Polluted  Effluents  (Appli- 
cation de  Lit  Fluidise  Anaerobie  au  Traitement 
des  Effluents  a  Forte  Charge  Organique), 
W88-02009  5D 

Biological  Treatment  of  Mining  Effluents, 
W88-02010  5D 

Anaerobic  Biodegradation  of  Monochlorophen- 

ols, 

W88-0201 1  5D 


Effects  of  Periodic  Feast/Famine  Conditions  on 

the  Growth  of  Biofilms, 

W88-02012  5D 

Kinetics  of  an  Activated  Biofilter  Process, 
W88-02017  5D 

Oil/Water    Separation    with    Surface    Modified 

Membranes, 

W88-02018  5D 

Isolation  of  Fungi  From  Environmental  Sam- 
ples, 
W88-02019  5A 

Stable  Foams  in  Activated  Sludge  Plants, 
W88-02055  5D 

Mutagenicity  Studies  in  Salmonella:  Residues  of 

Ozonated    and/or    Chlorinated    Water    Fulvic 

Acids, 

W88-02058  5C 

Trophic    Relations    between    Two    Agents    of 
Sewage  Purification  Systems:  Algae  and  Mos- 
quito Larvae, 
W88-02065  5D 

Aeration  and  Control  of  Slurry  Odours  by  He- 

terotrophs, 

W88-02067  5D 

Nitrogen  and  Aerobic  Treatment  of  Slurry, 
W88-02068  5D 

One  Solution  to  the  Problem  of  Handling  and 
Treating  Slurry  from  a  Pig  Fattening  House, 
W88-02070  5D 

Review  of  Full-Scale  Anaerobic   Digestion  in 

China, 

W88-02073  5D 

Virological  Studies  on  an  Anaerobic  Digestion 

System  for  Liquid  Pig  Manure, 

W88-02076  5D 

Water  Re-use  System  for  Production  of  Fingerl- 

ing  Fishes  in  Brazil  with  Emphasis  on  South 

American  Catfishes  (Rhamdia  quelens  and  R. 

sapo), 

W88-02080  5F 

Influence  of  Ultrasound  on  the  Settling  Rate  of 

Filamentous  Bacteria  in  Activated  Sludge  (Der 

Einfluss  von  Ultraschall  auf  das  Absetzverhalten 

von    Fadenfoermigen    Bakterien    im    Blaehsch- 

lamm), 

W88-02083  5D 

Reaction  Mechanisms  of  Polychlorinated  Di- 
benzo-p-Dioxins  and  Polychlorinated  Dibenzo- 
furans  during  Ozonation  of  Water  Samples 
(Reaktionsverhalten  Polychlorierter  Dibenzo-p- 
Dioxine  und  Polychlorierter  Dibenzofurane  bei 
der  Ozonung  von  Waessern), 
W88-02084  5D 

Isolation  and  Characterization  of  Acinetobacter 
Strains  Present  in  the  Liquid  Phase  of  an  Aero- 
bic Fixed  Bed  Digester,  while  Treating  a  Petro- 
chemical Effluent, 
W88-02087  5D 

Performance  and  Mixing  Characteristics  of  an 
Anaerobic  Hybrid  Reactor  Treating  a  Synthetic 
Fatty  Acid  Containing  Substrate, 
W88-02088  5D 

Hypothesis  for  Pelletisation  in  the  Upflow  An- 
aerobic Sludge  Bed  Reactor, 
W88-02089  5D 

Membrane  Processes  in  Environmental  Protec- 
tion (Membranverfahren  in  der  Umwelttechnik), 
W88-02102  5D 


'■'■.•■'•■' 


SU-79 


WASTEWATER  TREATMENT 


SUBJECT  INDEX 


Development  of  a  Carrier-Biological  Three- 
Phase  Airlift  Reactor  with  Circulating  Eddy 
Layer  for  Industrial  Wastewater  Purification 
(Entwicklung  eines  Traegerbiologischen  Drei- 
phasen-Airlift-Reaktors  mit  Zirkulierender  Wir- 
belschicht  fuer  die  Reinigung  von  Industrieab- 
waessern), 
W88-02103  5D 

Microbiology  of  Anaerobic  Digestion, 
W88-02107  5D 


Granulation  in  UASB  Reactors, 
W88-02108 


5D 


Modelling  Toxic  Response  of  Anaerobic  Treat- 
ment, 
W88-02109  5D 

New  Technologies  for  Anaerobic  Wastewater 

Treatment, 

W88-02110  5D 

Criteria  for  the  Utilization,  Design  and  Oper- 
ation of  UASB  Reactors, 
W88-02111  5D 

Anaerobic   Upflow   Bed-Filter   -   Development 

and  Application, 

W88-02112  5D 

Anaerobic  Wastewater  Treatment  in  the  Food 
Processing  Industry:  Two  Case  Studies, 
W88-02113  5D 

Advanced  Reactor  Design,  Operation  and  Econ- 
omy, 
W88-02114  5D 

Development  of  Technology  for  the  Use  of  the 
UASB  Reactor  in  Domestic  Sewage  Treatment, 
W88-02115  5D 

Technical  Aspects  and  Cost  Estimations  for  An- 
aerobic Systems  Treating  Vinasse  and  Brewery/ 
Soft  Drink  Wastewaters, 
W88-02116  5D 

Utilization  of  Vinasse  Effluents  from  an  Anaero- 
bic Reactor, 
W88-02117  5D 


Biogas  Clean-Up  and  Utilization, 
W88-02118 


5D 


Anaerobic  Digestion  of  Municipal  Solid  Wastes, 
W88-02120  5E 

Sludge  Management  and  In-Vessel  Systems, 
W88-02125  5D 

Analysis  of  EPA  Guidance  on  Composting 
Sludge:  Part  IV  -  Facility  Design  and  Operation, 
W88-02127  5D 

Three-Compartment  Photoreactor  for  Laser  Iso- 
tope Separation  of  Tritium, 
W88-02128  5D 

Sludge  Management  in  the  United  Kingdom, 
W88-02130  5E 

Sludge  Thickening   Does   Work   -   And   Saves 

Money, 

W88-02131  5D 

Proceedings  of  the  40th  Industrial  Waste  Con- 
ference. 
W88-02132  5D 

Process   Performance  of  Pilot-Scale  Activated 
Sludge  Treatment  of  Pretreated  Coal  Gasifica- 
tion Wastewater, 
W88-02133  5D 

Cyanide      Removal      in      Coal      Gasification 

Wastewater  Using  Polysulfide, 

W88-02134  5D 


Treatability   Studies   for   Koppers-Totzek   Coal 

Gasification  Wastewater, 

W88-02135  5D 

PAC-Activated  Sludge  Treatment  of  Coke-Plant 

Wastewater, 

W88-02136  5D 

Biological  Nitrification  and  Hydantoin  Removal 

in  Coal  Gasification  Wastewater, 

W88-02137  5D 

Treatment    of    Distillery     Wastewater    (Spent 

Wash)  -  Indian  Experience, 

W88-02138  5D 

Anaerobic  Pretreatment  of  Brewery  Wastewater 

on  the  Industrial  Scale, 

W88-02139  5D 

Effective  Treatment  of  Wastewater  from  Ren- 
dering Plants, 
W88-02140  5D 

Effects  of  Salinity  on  a  Rendering-Meat  Packing 

Hide    Curing    Wastewater    Activated    Sludge 

Process, 

W88-02141  5D 

Pilot  Plant  Study  of  an  Anaerobic  Filter  for 
Treating   Wastes   from   a   Complex   Slaughter- 
house, 
W88-02142  5D 

Wastes  from  Processing  of  Phosphate  Industry, 
W88-02143  5D 

Evaluation  of  an  Acidic  Waste  Site  Cleanup 

Effort, 

W88-02144  5D 

Process  and  Environmental  Considerations  In- 
volved in  the  Selection  of  Hydraulic  and  Lubri- 
cation Fluids  for  a  Modern  Hot  Strip  Mill, 
W88-02145  5D 

Analysis  and  Treatment  of  Reactive  Waste:  A 
Case  Study  in  the  Ductile  Iron  Foundry  Indus- 
try, 
W88-02146  5D 

Improved  Alkalimetric  Monitoring  for  Anaero- 
bic Digestion  of  Poultry  Manure, 
W88-02147  5D 

Efficiency  of  Electrochemical  Oxidation  of  Sul- 
fite and  Oxygenation  of  Water, 
W88-02148  5D 

Biological   Treatment   of  Phenolic   Paint-Strip- 
ping Wastewater, 
W88-02149  5D 

Effect  of  COD  Loading  as  Glucose  on  Critical 
Design  Parameters  in  Land  Treatment  Systems, 
W88-02151  5D 

Groundwater  Impacts  from  Wastewater  Land 

Disposal  Systems  in  Wisconsin, 

W88-02152  5C 

Wastewater    Treatment    by    Spray    Irrigation, 

Quality  of  Effluent  and  Impacts  on  Soils  and 

Groundwater, 

W88-02153  5D 

Some    Experience    in    Softening    the    Oilfield 
Waters  by  Ion  Exchange  for  Steamflood  Oper- 
ation, 
W88-02156  5D 

Thermal   Sludge   Drying   -   A   Look  at   Drum 

Dryer  Systems, 

W88-02157  5D 

Hybrid   Bioliquefaction  and  Biogasification  for 
Papaya  Processing  Wastes  in  the  Tropics, 
W88-02159  5D 


Impacts  of  Multi-Jurisdictional  Agreements  and 
Effluent  Disposal  by  Citrus  Irrigation  on  the 
Development  of  an  Industrial   Waste  Pretreat- 
ment Program, 
W88-02160  6E 

Design  and  Operation  of  Wet  Corn  Milling  Pre- 
treatment Facilities, 
W88-02161  5D 

Full  Scale  Anaerobic-Aerobic  Biological  Treat- 
ment of  a  Semichemical  Pulping  Waste  Water, 
W88-02162  5D 

Removal  of  Color  from  Kraft  Pulp  Mill  Efflu- 
ent, 
W88-02163  5D 

Benthal  Interactions  in  a  Kraft  Mill  Wastewater 

Lagoon, 

W88-02165  5D 

Pilot-Scale   Anaerobic   Treatment  of  Peroxide 
Bleachery  Waste,  Paper  Machine  Effluent  and 
Waste  Activated  Sludge, 
W88-02166  5D 

Evaluation  of  a  Wastewater  Treatment  Process 

by  a  New  Technique, 

W88-02167  5D 

Dairy  Processing  Wastewater  Bioaugmentation  - 

An  Evaluation  of  Effectiveness, 

W88-02168  5D 

Treatment  of  Dairy  Wastewater  by  the  Anaero- 
bic Up-Flow  Packed  Bed  Reactor, 
W88-02169  5D 

Sludge  Bulking  Control  for  Highly  Degradable 

Wastewaters  Using  the  Cyclic  Activated  Sludge 

System, 

W88-02170  5D 

Pollution  Control  through  By-Product  Recov- 
ery Using  Hyperfiltration.  Case  Study  of  a  Spe- 
cialty Cheese  Producer, 
W88-02171  5D 

Scale-Up  of  the  Membrane  Anaerobic  Reactor 

System, 

W88-02172  5D 

Nitrogen    Transformations    and    Reduction   by 

Ridge  and  Furrow  Land  Treatment  of  Dairy 

Waste, 

W88-02173  5D 

Nickel       Removal       from       Nickel       Plating 
Wastewater  Using  Iron,  Carbonate,  and  Poly- 
mers for  Precipitation  and  Coprecipitation, 
W88-02174  5D 

Removal  of  Cadmium  at  High  and  Low  Dosages 

by  an  Extended  Aeration  Process, 

W88-02175  5D 

Evaluation  of  Vermiculite,  Iron  Filings,  Lime, 
Sulfide,  and  Lime  Sulfide  in  the  Treatment  of 
Plating  Rinsewaters, 
W88-02176  5D 

Adsorption  of  Heavy  Metals  with  Inert  Biologi- 
cal Sludges  at  Neutral  pH's, 
W88-02177  5D 

Performance  of  Buoyant  Media  Filter  in  Metal 
Plating  Shop  Wastewater  Treatment, 
W88-02178  5D 

Reverse  Osmosis  Membrane  Fouling  by  Sanitary 
Landfill  Leachate  and  Copper  Plating  Solutions, 
W88-02179  5D 

Sodium  Borohydride  Reduces  Hazardous  Waste, 
W88-02180  5D 


SU-80 


SUBJECT  INDEX 


WASTEWATER  TREATMENT 


Engineering  and  Design  of  a  Wastewater  Treat- 
ment System  for  a  Vibrobot  Plating  Operation, 
W88-02181  5D 

Studies  of  the  Uptake  of  Heavy  Metals  by  Acti- 
vated Sludge, 
W88-02182  5D 

Nitrification  in  Refinery  Wastewater  Treatment, 
W88-02183  5D 

Process  Considerations  in  Land  Treatment  of 

Refinery  Sludges, 

W88-02185  5D 

Tower-Biology  (R)  and  Its  Application  for  the 

Nitrification/Denitrification    of  Ammonia-Rich 

Wastewater, 

W88-02186  5D 

Institutional    Barriers    to    Land    Treatment    of 

Metal  Finishing  Wastewaters, 

W88-02187  5D 


Metals  Recovery  from  Waste  Acids, 
W88-02188 


5D 


Evaluation  of  Industrial  Process  Modifications 

to   Reduce   Hazardous   Wastes   in   the   Armed 

Services, 

W88-02191  5D 

Microbial  Degradation  of  Hazardous  Wastes  by 

Land  Treatment, 

W88-02193  5D 

Effects  of  Alkalinity  and  Hardness  on  Anaerobic 

Digestion  of  Landfill  Leachate, 

W88-02194  5D 

Influence  of  Industrial  Wastes  on  the  Formation 
of  Volatile  Halogenated  Organics  During  Efflu- 
ent Chlorination, 
W88-02195  5D 

Toxic  Pollutant  Removals  and  Removal  Credits 

at  a  Major  POTW, 

W88-02196  5D 

Continuous  Fixation  and  Removal  of  Explosive 
Wastes  from  Pink  Water  Using  Surfactant  Tech- 
nology, 
W88-02198  5D 

Pilot  Testing  and  Design  of  a  High  Temperature 
Air  Stripping  System  for  MEK  Removal, 
W88-02199  5D 

Dye  Sensitized  Photo-Oxidation  of  Bromacil  in 

Wastewater, 

W88-O2201  5D 

Removal    of   Total    Toxic    Organics    at    Ford 

Motor  Company, 

W88-02202  5D 

Shock  Load  Capabilities  of  Anaerobic  Systems 
Treating  High  Strength  Wastewaters, 
W88-O2203  5D 

Enhanced  COD  Removal  from  Pharmaceutical 
Wastewater  Using  Powdered  Activated  Carbon 
Addition  to  an  Activated  Sludge  System, 
W88-02204  5D 

Treatment     of     Phenol-Formaldehyde     Resin 
Wastewaters  Using  Rotating  Biological  Contac- 
tors, 
W88-02205  5D 

Waste  Activated  Sludge  Digestion  with  Ther- 
mophilic Attached  Films, 
W88-02206  5D 

In-Basin  Chlorination  for  Control  of  Activated 

Sludge  Bulking  in  Industrial  Waste  Treatment 

Plants, 

W88-02207  5D 


Modified  Extended  Aeration  Plant  for  Minimiz- 
ing Sludge  Production, 
W88-02208  5D 

Performance  of  an  Anaerobic   Filter  Treating 

Soluble  Carbohydrate  Waste, 

W88-02209  5D 

Evaluation  of  Biodegradation  Kinetics  for  Prior- 
ity Pollutants, 
W88-02210  5D 

Membrane  Technique  for  Biomass  Retention  in 
Anaerobic  Waste  Treatment  Processes, 
W88-02211  5D 

Application  of  the  Spinning  Disc  Reactor  as  an 

Ozone  Contactor, 

W88-02212  5D 

Regulation  of  the  Synthesis  of  the  Denitrifying 

Enzymes  in  Activated  Sludge, 

W88-02213  5D 

Activated  Sludge  Treatment  of  a  High  Strength 

Nitrogenous  Waste, 

W88-02214  5D 

Removal  of  Azo  Dyes  by  the  Activated  Sludge 

Process, 

W88-02215  5D 

Biological  Treatment  of  Soy  Sauce  Fermenta- 
tion Waste  -  Computer  Simulation  of  Fill-and- 
Draw  Activated  Sludge  System, 
W88-02216  5D 

Development  of  an  Anaerobic  Treatment  Proc- 
ess for  Wastewaters  Containing  High  Sulfates, 
W88-02217  5D 

Improved     Industrial     Wastewater     Treatment 
Through     Particle     Size     Management     Using 
Leachate  Treatment  as  a  Case  Study, 
W88-02218  5D 

Molasses  Promoted  Biological  Sulfur  Recovery 

from  High  Sulfate  Wastes, 

W88-02219  5D 

Impact  of  Select  Industrial  Waste  Components 
on  Biological  Phosphorus  Removal, 
W88-02220  5D 

Anaerobic  Pretreatment  of  Corn  Ethanol  Pro- 
duction Wastewater, 
W88-02221  5D 

Evaluation  of  Percent  Removal  Variability  for 

Priority  Pollutants  in  POTWs, 

W88-02222  5D 

Performance  Evaluation  of  the  Anaerobic  Fluid- 
ized  Bed  Biofilm  Reactor:  Methane  Production 
from  Glucose, 
W88-02223  5D 

Accumulation  of  Mutagenic  Polycyclic  Aromat- 
ic Hydrocarbons  in  Biological  Sludge, 
W88-02224  5D 

Development  of  Biofilm  in  the  Anaerobic  Rotat- 
ing Biological  Contactor  Process, 
W88-02225  5D 

Autothermal  Thermophilic  Aerobic  Digestion  in 

the  Federal  Republic  of  Germany, 

W88-02226  5D 

Approach  to  Eutrophication  Problems  Close  to 
an  Expanding  Metropolis  in  Australia, 
W88-02243  5G 

International  Conference  on  Application  of  Ad- 
sorption to  Wastewater  Treatment,  Proceedings. 
W88-02284  5D 


Concepts  and  Principles  of  Carbon  Applications 

in  Wastewater  Treatment, 

W88-02285  5D 


Principles  of  Liquid-Phase  Adsorption, 
W88-02286 


5D 


Mass    Transfer    Characteristics    of    Activated 

Carbon  Adsorption, 

W88-02287  5D 

Effect    of    Operating    Parameters    on    Carbon 

Usage, 

W88-02288  5D 

Application  of  GAC  to  Municipal  Wastewaters, 
W88-02289  5D 

Application  of  GAC  to  Industrial  Wastewaters, 
W88-02290  5D 

Removal  of  Toxic  or  Priority  Pollutants  from 

Process  Wastewater  by  GAC, 

W88-02291  5D 

Pretreatment  of  Industrial  Wastes  with  GAC  for 

Removal  of  Priority  Pollutants, 

W88-02292  5D 

Source  Treatment  of  Industrial  Wastewater  with 

Granular  Activated  Carbon, 

W88-02293  5D 

Treatment  of  Priority  Pollutants  with  Resins, 
W88-02294  5D 

Practical  Application  of  Adsorbent  Resins, 
W88-02295  5D 

Synthetic  Adsorbents  in  Wastewater  Treatment, 
W88-02296  5D 

Influence  of  Biological  Activity  on  GAC  Per- 
formance, 
W88-02297  5D 

Biological  Treatment  with  Granular  Activated 

Carbon, 

W88-02298  5D 

Thermal    Reactivation    of  Granular   Activated 

Carbon, 

W88-02299  5D 

Methodology    of   Industrial    Wastewater    PAC 

Evaluations, 

W88-0230O  5D 

Application      of      PACT(R)      to      Municipal 

Wastewaters, 

W88-02301  5D 

Application      of      PACT(R)      to      Industrial 

Wastewaters, 

W88-02302  5D 

Application   of  Combined   Powdered   Carbon/ 
Activated  Sludge  Treatment  to  Lurgi  Process 
Coal  Gasification  Wastewaters, 
W88-02303  5D 

Priority  Pollutant  Removal:  Comparison  of  the 
DuPont  PACT(R)  Process  with  Activated 
Sludge  Followed  by  Granular  Carbon  Columns, 
W88-02304  5D 

Improved  Nitrification  with  the  PACT(R)  Proc- 
ess, 
W88-02306  5D 

Nitrogen    and    Contaminant   Control    of  Coke 

Plant    Effluents    in    an    Upgraded    Biological 

System, 

W88-02307  5G 


Wet  Air  Regeneration  of  PAC, 
W88-02309 


5D 


SU-81 


WASTEWATER  TREATMENT 


SUBJECT  INDEX 


Economics  of  Adsorption  in  Wastewater  Treat- 
ment, 
W88-02310  5D 

Comparison  of  Powdered  and  Granular  Carbon 
Economics  in  Wastewater  Treatment, 
W88-02311  5D 

Management  of  Hazardous  Waste:  Treatment/ 

Storage/Disposal  Facilities, 

W88-02325  5D 

Slow  Sand  Filtration  as  a  Technique  for  the 
Tertiary  Treatment  of  Municipal  Sewages, 
W88-02338  5D 

Fluidization  and  Reactor  Biomass  Characteris- 
tics of  the  Denitrification  Fluidized  Bed  Biofilm 
Reactor, 
W88-02344  5D 

Seasonal  Species  Composition,  Density  and  Role 
of    Nematodes    in    Activated-Sludge    Effluent 
Treatment  Works, 
W88-02345  5D 

Development  of  Protozoan  and  Metazoan  Com- 
munities in  Rotating  Biological  Contactor  Bio- 
films, 
W88-02348  5D 

Criteria  Establishing  Biofilm-Kinetic  Types, 
W88-02349  5D 

Light  Induced  Nitrosomonas  Inhibition, 
W88-02350  5D 

Effects  of  Storage  and  Preoxidation  on  Sludge 

and  Water  Quality, 

W88-02394  5D 

Effects  of  Coagulation  on  Sludge  Thickening 

and  Dewatering, 

W88-02397  5D 

Conditioning  of  Pulp  and  Paper  Sludge  Using 

Direct  Slurry  Freezing, 

W88-02398  5D 

Decolorization  of  Dye  Solutions  by  Continuous 

Ultrafiltration, 

W88-02446  5D 

Performance  of  Wastewater  Stabilization  Ponds 

at  Different  Depths, 

W88-0246O  5D 

Optimizing  the  Design  of  an  Activated  Sludge/ 
Secondary    Clarifier     System    via    Univariate 
Search  Technique, 
W88-02475  7C 

Assessment  of  the  Interactions  of  Metals  and 
Nitrilotriacetic  Acid  in  Soil/Sludge  Mixtures, 
W88-02478  5E 

WASTEWATER  TREATMENT  FACILITIES 

Impact    of    EPA's    Biomonitoring    Policy    on 

POTWs, 

W88-01823  5G 

Application  of  Partial  Least-Squares  Modelling 

in  the  Optimization  of  a  Waste-Water  Treatment 

Plant, 

W88-01869  5D 

WATER  ALLOCATION 

Problems  of  Water  Reallocation  in  the  Colorado 
-  America's  Most  Fully  Utilized  River, 
W88-02249  6D 

WATER  ANALYSIS 

Determination  of  Organic  Substances  in  Water, 
W88-01599  5  A 

Comparison  of  Solvent  Extractions  and  Resin 
Adsorption    for    Isolation   of   Mutagenic   Com- 


pounds from  Chlorinated  Drinking  Water  with 
High  Humus  Content, 

W88-01837  5A 

Fluorimetric  Determination  of  Nitrate  in  Natu- 
ral Waters  with  3-Amino-l,5-Naphthalenedisul- 
phonic  Acid  in  a  Flow-Injection  System, 
W88-01870  5A 

Application  of  Enzyme  Assays  for  Toxicological 
Water  Testing  (Anwendung  enzymatischer  Ver- 
fahren  in  der  Wasser-Toxikologie), 
W88-01972  5A 

Report  About  Experiences  in  Intercomparison 
Studies  in  the  Administration  for  Water  Econo- 
my of  Rheinland-Pfalz  (Erfahrungsbericht  uber 
Ringversuche  in  der  Wasserwirtschaftsverwal- 
tung  von  Rheinland-Pfalz), 
W88-01975  5  A 

Determination  of  Trace  Levels  of  Phenol  and 
Cresols  in  Rain  by  Continuous  Liquid-Liquid 
Extraction  and  High-Performance  Liquid  Chro- 
matography, 
W88-01984  5A 

Determination  of  the  Biodegradable  Fraction  of 
Dissolved  Organic  Matter  in  Waters, 

W88-02343  5A 

Effect  of  Adsorption  on  Calibration  Graphs  Ob- 
tained for  Lead,  Cadmium  and  Copper  in  Natu- 
ral Water  Samples, 
W88-02399  5A 

Influence   of  Alkaline    Particulates   on   pH   of 

Cloud  and  Rain  Water  in  India, 

W88-02408  2K 

Influence  of  Alkaline  Particulates  on  the  Chem- 
istry of  Fog  Water  at  Delhi,  North  India, 
W88-02459  5A 

WATER  BALANCE 

Towards  a  Water  Balance  in  the  Central  Amazo- 
nian Region, 
W88-01887  4C 

WATER  CHEMISTRY 

Variation  in  Apparent  Trace  Metal  Complexing 
Capacity  of  Natural  Waters  with  Plating  Poten- 
tial Using  Anodic  Stripping  Voltammetry, 
W88-02015  2H 

Measurement  of  Cadmium  Adsorption  on  Sedi- 
ments of  Lake  Comabbio  -  North  Italy  (Mesures 
D' Adsorption  du  Cadmium  sur  les  Sediments  du 
lac  de  Comabbio  -  Italie  du  Nord), 
W88-02016  5B 

Groundwater   Flow   Paths   and   Hydrogeoche- 
mistry  in  Deep  Granites  and  Gneisses  (Grund- 
wasserfliesswege  und  Hydrogeochemie  in  Tiefen 
Graniten  and  Gneisen), 
W88-02097  2F 

Computer  Modelling  Study  of  the  Chemistry 
Occurring  During  Cloud  Formation  over  Hills, 
W88-02402  2K 

Oxidation  of  S02  in  Rainwater  and  its  Role  in 

Acid  Rain  Chemistry, 

W88-02405  5B 

Concentration  of  Trace  Metals  in  Precipitation, 
W88-024O7  5A 

Chemical     Composition     of     Precipitation     at 

Marion  Island  (Sub-Antarctic), 

W88-02410  2K 

Deposition  of  Nitrate-N  and  Sulfate-S  by  Pre- 
cipitations in  Schleswig-Holstein, 
W88-02411  2B 

Problem  of  'Red  Waters':  A  New  Approach  to 

its  Solution, 

W88-02447  2K 


Influence  of  Alkaline  Particulates  on  the  Chem- 
istry of  Fog  Water  at  Delhi,  North  India, 
W88-02459  5A 

Assessment  of  the  Interactions  of  Metals  and 
Nitrilotriacetic  Acid  in  Soil/Sludge  Mixtures, 
W88-02478  5E 

WATER  CONSERVATION 

Erodible   Land  and  State  Water  Quality  Pro- 
grams: A  Linkage, 
W88-01883  5G 

River  Basin  Strategy  for  Coordinated  Land  and 
Water  Conservation:  Synthesis  and  Conclusions, 
W88-02228  6A 

Methods  of  Land  and  Water  Conservation  in  the 

Wuding  River  Basin, 

W88-02235  3B 

Soil   and   Water  Conservation  on  the  Chinese 

Loess  Plateau  -  The  Example  of  the  Xio  Shi 
Guo  Brigade, 

W88-02236  3B 

Catchment  Ecosystems  and  Village  Tank  Cas- 
cades in  the  Dry  Zone  of  Sri  Lanka:  A  Time- 
Tested   System   of  Land  and   Water  Resource 
Management, 
W88-02237  3F 

Control    and    Management    of   Land    Use   and 
Water   Resources   of  Bhavani   River   Basin   in 
Tamil  Nadu,  India, 
W88-02238  3F 

Relevance  of  River  Basin  Approach  for  Coordi- 
nated Land  and  Water  Conservation  and  Man- 
agement, 
W88-02259  6E 

Water     Conservation     and     Management     in 

Barrow,  Alaska, 

W88-02312  3D 

Water  Conserving  Landscapes  Show  Impressive 

Savings, 

W88-02313  3D 

Public  Attitudes  toward  Water  Conservation, 
W88-02315  3D 

Effectiveness  of  Residential  Water  Conservation 

Measures, 

W88-02316  3D 

Socioeconomic  Factors  Affecting  Water  Con- 
servation in  Southern  Texas, 
W88-02317  3D 

WATER  CONTROL 

Mine  Water. 

W88-01554  4B 

Water  in  Mining  and  Underground  Works  (El 
Agua  en  la  Mineria  y  Trabajos  Subterraneos). 
W88-01601  4B 

WATER  CONVEYANCE 

Operation  and  Maintenance  of  Water  Systems  in 

Developing  Countries, 

W88-01890  5F 

Optimal  Canal   Location  Using  Environmental 

Mapping, 

W88-02416  6A 

Optimal   Aqueduct   Capacity   and    Distribution 

Policy:  Continuous  Approach, 

W88-02418  5F 

Optimal    Aqueduct   Capacity   and    Distribution 

Policy:  Discrete  Approach, 

W88-02419  5F 


SU-82 


SUBJECT  INDEX 


WATER  POLLUTION  EFFECTS 


'■■'■■■■ 

g« 

WATER  COOLING 

Method  of  Producing  Large  Bodies  of  Ice, 
W88-01781  8F 

WATER  COSTS 

Delaware  River  Basin:  Water  Pricing  and  Fi- 
nancing Issues, 
W88-01867  6C 

WATER  CURRENTS 

Relationship    Between    the    Decrease    in    Solar 
Constant  and  the  North-South  flow  in  the  Cali- 
fornia Current, 
W88-01630  2L 

Distribution  of  Stream-Edge  Vegetation  along  a 

Gradient  of  Current  Velocity, 

W88-01709  2H 

WATER  DEMAND 

Environmental  Conflicts:  Structure  and  Manage- 
ment, 
W88-02248  6D 

Long-Run  Forecasting  of  Regional   Economic 

Activity   for   Use   in   Water   Resource   Project 

Evaluations, 

W88-02277  6D 

Using  Crop  Yield  and  Evapotranspiration  Rela- 
tions for  Regional  Water  Requirement  Estima- 
tion, 
W88-02382  2D 

WATER  DEPTH 

Maximum  Depth  of  Reservoir  Drawdown, 
W88-01900  8C 

WATER  DISTRIBUTION 

Two  Adjacent  Pipe  Diameters  at  the  Optimal 

Solution    in    the   Water   Distribution    Network 

Models, 

W88-01678  5F 

Optimal   Aqueduct   Capacity   and   Distribution 

Policy:  Continuous  Approach, 

W88-02418  5F 

Optimal   Aqueduct   Capacity   and   Distribution 

Policy:  Discrete  Approach, 

W88-02419  5F 

WATER  EXCHANGE 

Water  Exchange  Between  the  Red  Sea  and  Gulf 

of  Aden, 

W88-01629  2L 

WATER  HYACINTH 

Copper  Uptake  by  the  Water  Hyacinth, 
W88-02400  5B 

WATER  LAW 

Environmental  Law  Handbook, 

W88-01654  5G 

Making  and  the  Breaking  of  Agreement  on  the 

Ganges, 

W88-02252  6E 

Nationalization    and    Efficient    Management   of 

Water  Resources  in  Iran, 

W88-02417  6E 

WATER  MANAGEMENT 

Rational  Program  to  Control  Unaccounted-For 

Water, 

W88-01820  3D 

Computerized  Soil  Data  Used  in  Agricultural 

Water  Planning,  Denmark. 

W88-01921  7C 

Field    Drainage    Experiments    and    Design    on 
Former  Opencast  Coal  Mining  Land, 
W88-01924  2G 

Report  About  Experiences  in  Intercomparison 
Studies  in  the  Administration  for  Water  Econo- 
my of  Rheinland-Pfalz  (Erfahrungsbericht  uber 


Ringversuche  in  der  Wasserwirtschaftsverwal- 

tung  von  Rheinland-Pfalz), 

W88-01975  5A 

Problems  of  Land   Use  and   Water   Resources 

Management  in  the  Upper  Tana  Catchment  in 

Kenya, 

W88-02239  4D 

Upstream  -  Downstream  Interactions  as  Natural 
Constraints  to  Basin-Wide  Planning  for  China's 
River  Huang, 
W88-02240  4D 

Legal  and  Administrative  Tools  for  River  Basin 

Development, 

W88-02246  6E 

Legal,  Administrative  and  Economic  Tools  for 
Conflict  Resolution,  Perspectives  on  River  Basin 
Management  in  Industrialized  Countries, 
W88-02247  6E 

Environmental  Conflicts:  Structure  and  Manage- 
ment, 
W88-02248  6D 

Problems  of  Water  Reallocation  in  the  Colorado 
-  America's  Most  Fully  Utilized  River, 
W88-02249  6D 

Conflict  Between  Flood  and  Drought  Prepared- 
ness in  the  Colorado  River  Basin, 
W88-02250  6D 

Optimal  Management  of  a  Regional  Aquifer  in 

Eastern  Saudi  Arabia, 

W88-02381  4B 

Managing  Rotational  Canal  Water  Supplies  on 

the  Farm, 

W88-02384  3F 

Optimal  Daily  Operation  of  Surface-Water  Sys- 
tems, 
W88-02412  6D 

WATER  MANAGEMENT  EFFECTS 

Influence  of  Stagnation  of  Water  Pathways  on 
Mosquito    Population    Density    in    Connection 
with  Malaria  Transmission  in  the  Solomon  Is- 
lands, 
W88-01712  6G 

WATER  POLICY 

Groundwater  Flow  Submodel  for  the  Analysis 
of  Regional  Water  Policies  in  Open-Pit  Lignite 
Mining  Areas, 
W88-01569  4B 

Submodels     of     Groundwater-Surface     Water 
Interaction  for  the  Analysis  of  Regional  Water 
Policies  in  Open-Pit  Lignite  Mining  Areas, 
W88-01575  2A 

Different  Types  of  River  Basin   Entities   -  A 

Global  Outlook, 

W88-02256  6E 

WATER  POLLUTION  CONTROL 

Third  United  States  -  The  Netherlands  Meeting 
on  Dredging  and  Related  Technology. 
W88-01522  5G 

Dredging  as  a  Cleanup  Method  for  an  Industrial- 
ized Bay, 
W88-01539  5G 

Migration  and  Containment  of  Leachants  from 

Uranium  Tailings  Ponds, 

W88-01557  5E 

Submodels  of  Water  Quality  for  the  Analysis  of 
Regional    Water   Policies   in   Open-Pit   Lignite 
Mining  Areas, 
W88-01561  5G 


Synergetic    Approach    to   Control    Acid    Mine 
Drainage:  A  Michigan  Case  History, 
W88-01563  5G 

Use  of  Controlled  Release  Bactericides  for  Rec- 
lamation and  Abatement  of  Acid  Mine  Drain- 
age, 
W88-01572  5G 

Main  Dewatering  of  Mines  New  Cost  Saving 

Techniques, 

W88-01578  4B 


Method  of  In-Situ  Leaching  of  Ores, 

W88-01778 


5G 


Process  of  Safely  Disposing  of  Waste  Materials, 
W88-01782  5E 

Method  for  Containing  Oil  and/or  Gas  Within  a 

Blow-Out  Cover  Dome, 

W88-01785  5G 

Methods  of  Limiting  Pollutant  Washout  from 

Farming    Areas    by    Nonpoint  and    Drainage 

Flows, 

W88-01966  5G 

Pollution  Control  through  By-Product  Recov- 
ery Using  Hyperfiltration.  Case  Study  of  a  Spe- 
cialty Cheese  Producer, 
W88-02171  5D 

Engineering  and  Design  of  a  Wastewater  Treat- 
ment System  for  a  Vibrobot  Plating  Operation, 
W88-02181  5D 

Use  of  ATP  as  a  Measure  for  Control  of  Micro- 
bial Contamination  in  Metalworking  Fluids, 
W88-02189  5G 

Environmental    Regulations    and    Technology, 
The  National  Pretreatment  Program. 
W88-02267  5D 

Groundwater  Treatment  Technology, 
W88-02322  5G 

Design    of    Dual-Purpose    Detention    Systems 

Using  Dynamic  Programming, 

W88-02413  4A 

Nonlinear  Optimization  Modeling  of  Coliform 

Bacteria, 

W88-02490  5G 

WATER  POLLUTION  EFFECTS 

Cadmium  Effects  on  Mycorrhiage:  A  Research 
Need  in  Forestland  Application  of  Sludge, 
W88-01520  5C 

Filling  in  of  Harbour  Basins  which  Contain  Con- 
taminated Silt, 
W88-01526  5C 

Heavy  Metal  Pollution  from  Mining  in  Green- 
land, 
W88-01562  5C 

Biogenic  Nature  of  Corrosivity  of  Sulphide  De- 
posits Mine  Water  and  Some  of  Its  Geochemical 
and  Mining-Technical  Impacts, 
W88-01568  5C 

Ground-Water     Reactions     to     Surface     Coal 

Mining  in  Semiarid  Lands, 

W88-01576  4C 


Wastes  in  Marine  Environments. 
W88-01667 


2L 


m 


Anthropogenic  Anoxification  ('Eutrophication') 

of  the  Water  Table  Region  of  a  Deep  Phreatic 

Aquifer, 

W88-01688  5B 


SU-83 


WATER  POLLUTION  EFFECTS 


SUBJECT  INDEX 


Effect  of  Biphenyl  Ether  Herbicides  on  the  For- 
mation of  Mutagenic  Intermediates  from  Procar- 
cinogens  by  Rainbow  Trout, 
W88-01715  5C 

Toxicity  of  Crude  Oil   to  the  Metabolism   of 
Freshwater  Minor  Carp,  Puntius  sophore, 
W88-01716  5C 

Toxicity  of  Vanadium  to  Different  Freshwater 

Organisms, 

W88-01717  5C 

Effects  of  Supplements  on  the  Bioaccumulation 

of  Lead  in  Anabaena  Spp., 

W88-01718  5C 

Effects  of  the  Pesticide  Diflubenzuron  on  Larval 
Horseshoe  Crabs,  Limulus  polyphemus, 
W88-01720  5C 

Comparison   of  Ethanol   Toxicity   to   Daphnia 
magna  and  Ceriodaphnia  dubia  Tested  at  Two 
Different  Temperatures:  Static  Acute  Toxicity 
Test  Results, 
W88-01721  5C 

Short-term  Effects  of  Propanil  on  Oxygen  Pro- 
duction by  Plankton  Communities  from  Catfish 
Ponds, 
W88-01723  5C 

Preference  of  the  Green  Peach  Aphid,  Myzus 
persicae,  for  Plants  Grown  in  Sewage  Sludges, 
W88-01724  3C 

Nutrient  Enrichment  of  the  Chesapeake  Bay, 
W88-01802  2L 

Effects  of  Exposure  to  Petroleum  Hydrocarbons 
on  the  Gill  Functions  and  Ciliary  Activities  of  a 
Marine  Bivalve, 
W88-01804  5C 

Bayesian  Analysis  or  Scientific  Judgment  of  Un- 
certainties in  Estimating  Risk  Due  to  Rn-222  in 
U.S.  Public  Drinking  Water  Supplies, 
W88-01810  5G 

Aliphatic  and  Aromatic  Halocarbons  as  Poten- 
tial Mutagens  in  Drinking  Water.  III.  Halogenat- 
ed  Ethanes  and  Ethenes, 
W88-01811  5C 

Occurrence  of  Precursors  and  N-Alkyl-N-Nitro- 

so  Compounds, 

W88-01821  5C 

Oil  Contamination  of  Raptors  Migrating  Along 

the  Red  Sea, 

W88-01857  5C 

Impact  of  Acidification  on  Macroinvertebrate 
Assemblages  in  Welsh  Streams:  Towards  an  Em- 
pirical Model, 
W88-01865  5C 

Development  of  a  Mathematical  Eutrophication 

Model  of  the  Lagoon  of  Venice, 

W88-01873  5B 

Acid    Rain    Affects    Egg-Laying    Behavior    of 

Apple  Maggot  Flies, 

W88-01879  5C 

TEAM    Study:    Personal    Exposures   to   Toxic 
Substances  in  Air,  Drinking  Water,  and  Breath 
of  400  Residents  of  New  Jersey,  North  Carolina, 
and  North  Dakota, 
W88-01881  5C 

pH-Response  on  Leaves  and  Isolated  Cuticles  of 

Hedera  Helix  L.  After  Wetting  with  Artificial 

Rainwater, 

W88-01885  5C 

Toxicology     of    Organic     Micropollutants     in 
Drinking  Water:  Estimating  the  Risk, 
W88-01899  5G 


Epidemiological  Survey  of  a  Major  Outbreak  of 

Nosocomial  Legionellosis, 

W88-01920  5C 

Waterborne  Outbreaks  in  Sweden  -  Causes  and 

Etiology, 

W88-01951  5C 

Effects  of  Artificial  Acid  Precipitation  on  the 
Mycorrhizas  of  Scots  Pine  Seedlings, 
W88-01991  5C 

Detection  of  Pollution  Effects  on  Marine  Ma- 
crobenthos:  Further  Evaluation  of  the  Species 
Abundance/Biomass  Method, 
W88-01996  5C 

Colorectal  Cancer  Mortality  and  Incidence  in 

Campbell  County,  Kentucky, 

W88-01999  5C 

Effect  of  Oil  and  Dispersants  on  the  Growth  of 

Mussels, 

W88-02000  5C 

Long-Term  (1978-1986)  Population  Trends  of 
Black  Fin  Amphipods  of  Pierre  Noire  (Bay  of 
Morlaix,  Westerm  English  Channel)  After  the 
Amoco  Cadiz  Disaster  (Evolution  a  Long 
Terme  (1978-1986)  des  Populations  d'Amphi- 
podes  des  Sables  Fins  de  la  Pierre  Noire  (Baie  de 
Morlaix,  Manche  Occidentale)  Apres  la  Catas- 
trophe de  l'Amoco  Cadiz, 
W88-02001  5C 

Effects  of  Zinc  Sulphate  on  Haematological  Pa- 
rameters in  the  Dogfish  Scyliorhinus  canicula 
and  Influences  of  MS222, 
W88-02002  5C 

Biomphalaria  Glabrata  (SAY),  A  Suitable  Orga- 
nism for  a  Biotest, 
W88-02020  5A 

Effects  of  Atrazine  on  Dissolved  Oxygen  and 
Nitrate  Concentrations  in  Aquatic  Systems, 
W88-02022  5C 

Thiocyanate  Toxicity  to  Daphnia  magna:  Modi- 
fied by  pH  and  Temperature, 
W88-02026  5C 

Effects  of  Feeding  and  Temperature  on  Uptake, 
Elimination  and  Metabolism  of  Benzo(a)pyrene 
in  the  Bluegill  Sunfish  (Lepomis  macrochirus), 
W88-02027  5C 

Effect  of  Avoidance  on  the  Plasma-cation  Con- 
centration of  Brook  Trout  (Salvelinus  fontinalis) 
Subjected  to  Varying  Levels  of  Acidity, 
W88-02028  5C 

Analysis  of  Adduct  Formation  in  the  Bluegill 
Sunfish      (Lepomis      macrochirus)      Between 
Benzo(a)Pyrene  and  DNA  of  the  Liver  and  He- 
moglobin of  the  Erythrocyte, 
W88-02030  5C 

Influence  of  Diet  and  Preexposure  on  the  Toler- 
ance of  Sodium   Pentachlorophenate  by  Rain- 
bow Trout  (Salmo  gairdneri), 
W88-02032  5C 

Evaluation  of  the  Effect  of  Chemicals  on  Aquat- 
ic Ecosystem  by  Observing  the  Photosynthetic 
Activity  of  a  Macrophyte,  Porphyra  Yezoensis, 
W88-02033  5C 

Vertebral  Deformities  and  Physiological  Effects 
in   Fourhorn   Sculpin  (Myoxocephalus  Quadri- 
cornis)  after  Long-Term  Exposure  to  a  Simulat- 
ed Heavy  Metal-Containing  Effluent, 
W88-02034  5C 

Increased  Hepatic  Metallothionein  Content  Cor- 
relates to  Cadmium  Accumulation  in  Environ- 
mentally Exposed  Perch  (Perca  Fluviatilis), 
W88-02035  5B 


Effects  of  2,4-D  Treatment  on  Natural  Benthic 
Macroinvertebrate    Communities    in    Replicate 
Artificial  Ponds, 
W88-02036  5C 

Use  of  Bioassays  to  Assess  Aquatic  Arthropod 
Mortality  from  Permethrin  Drift  Deposits, 
W88-02037  5C 

Acute  Toxicity  of  Potassium  Permanganate  to 

Channel  Catfish  Fingerlings, 

W88-02038  5C 

Comparative  Toxicity,  Cholinergic  Effects,  and 
Tissue  Levels  of  S,S,S,-Tri-n-Butyl  Phosphoro- 
trithioate  (DEF)  to  Channel  Catfish  (Ictalurus 
Punctatus)  and  Blue  Crabs  (Callinectes  Sapidus), 
W88-02040  5C 

Acute  Nitrite  Toxicity  and  Methemoglobinemia 
in  Juvenile  Milkfish  (Chanos  chanos  Forsskal), 
W88-02042  5C 

Bacterial  Mutagenicity  and  Chemical  Analysis 
of    Polycyclic    Aromatic    Hydrocarbons    and 
Some  Nitro  Derivatives  in  Environmental  Sam- 
ples Collected  in  West  Germany, 
W88-02057  5C 

Mutagenicity  Studies  in  Salmonella:  Residues  of 

Ozonated    and/or    Chlorinated    Water    Fulvic 

Acids, 

W88-02058  5C 

In   Vitro   Induction   of  Sister   Chromatid   Ex- 
changes and  Chromosomal  Aberrations  in  Pe-      ' 
ripheral  Lymphocytes  of  the  Oyster  Toadfish 
and  American  Eel, 
W88-02059  5C 

Influence  of  Acid  Precipitation  on  the  Develop- 
ment of  Erysiphe  Graminis  DC  f.  sp.  Tritici 
Marchal  (Einfluss  Saeurehaltiger  Niederschlaege 
auf  die  Entwicklung  von  Erysiphe  Graminis 
DC.  f.  sp.  Marchal), 
W88-02098  5C 

Use  of  Autocorrelation  Molecular  Descriptors  in 
Quantitative  Structure-Ecotoxicity  Relatioships 
Studies  (Utilisation  des  Descripteurs  Molecu- 
laires  d' Autocorrelation  dans  les  Etudes  Quanti- 
tatives  du  Type  Structure-Ecotoxicite), 
W88-02104  5C 

239,  240Pu  Levels  in  Mussels  Mytilus  Sp.  Col- 
lected from  the  French  Coasts  (1983-1984):  A 
Radiochemical  and  Microanalytical  Study  (Suivi 
des  Niveaux  de  Plutonium  239-240  dans  des 
Moules  Mytilus  Sp.  Prevelees  sur  le  Littoral 
Francais  (1983-1984):  Etudes  Radiochimique  et 
Microanalytique), 
W88-02105  5B 

Evaluation   of  an   Acidic   Waste   Site   Cleanup 

Effort, 

W88-02144  5D 

Wastewater    Treatment  by    Spray    Irrigation, 

Quality  of  Effluent  and  Impacts  on  Soils  and 

Groundwater, 

W88-02153  5D 

1985  Annual  Report,  Committee  on  the  Asses- 
ment  of  Human  Health  Effects  of  Great  Lakes 
Water  Quality. 
W88-02266  5C 

Evaluation    of   Irrigation    Management    Proce- 
dures for  Geothermal  Effluent, 
W88-02268  3C 

Groundwater  Quality  Protection  Policies  for 
The  Rocky  Mountain  Region  and  the  Nation. 
W88-02269  5G 


Introduction  to  Environmental  Science, 
W88-02321 


5A 


SU-84 


SUBJECT  INDEX 


WATER  POLLUTION  SOURCES 


Mercury  in  the  Ecosystem:  Its  Dispersion  and 

Pollution  Today, 

W88-02323  5B 

Physiological  Effects  of  Metal  Toxicity  on  the 

Tropical  Freshwater  Shrimp  Macrobrachium 
carcinus  (Linneo,  1758), 

W88-02335  5C 

Addition  of  NaOH,  Limestone  Slurry  and  Fine- 
grained Limestone  to  Acidified  Lake  Water  and 
the  Effects  on  Smolts  of  Atlantic  Salmon  (Salmo 
Salar  L.), 
W88-02342  5G 

Mechanism   of  Toxicity  of  Ionic   Copper  and 

Copper  Complexes  to  Algae, 

W88-02369  5C 

Reproductive    Biology    and    the    Pathological 
Changes  of  the  Plaice  Pleuronectes  Platessa  (L.) 
After  the  'Amoco  Cadiz'  Oil  Spill  Along  the 
North- West  Coast  of  Brittany, 
W88-02372  5C 

Sensitivity   of  High-Elevation    Streams   in   the 
Southern  Blue  Ridge  Province  to  Acidic  Depo- 
sition, 
W88-02377  5C 

Silvicultural  Application  of  Alum  Sludge, 
W88-02396  5E 

Unavailability  of  Polynuclear  Aromatic  Hydro- 
carbons   from    Coal    Particles    to    the    Eastern 
Oyster, 
W88-02421  5B 

Interaction  of  Trace  Metals  Zn,  Cd,  and  Mn, 
with  Ca  Concretions  in  the  Gills  of  Freshwater 
Unionid  Mussels, 
W88-02424  5C 

Case-Control  Study  of  Colon  Cancer  and  Drink- 
ing Water  Trihalomethanes  in  Wisconsin, 
W88-02426  5C 

Health  Significance  of  Chlorination  Byproducts 
in  Drinking  Water:  The  Houston  Experience, 
W88-02427  5C 

Soil  Nutrient  Leaching  in  Response  to  Simulated 

Acid  Rain  Treatment, 

W88-02458  5C 

Aeromonas  Hydrophila  Densities  in  Thermally- 
Altered  Reservoir  Water  and  Sediments, 
W88-02461  5C 

Response  of  Two  Western  Canadian  Conifers  to 

Simulated  Acidic  Precipitation, 

W88-02464  5C 

Response  of  Two  Adirondack  Watersheds  to 

Acidic  Deposition, 

W88-02465  5C 

Effect  of  Sodium  Chloride  and  Calcium  Chlo- 
ride on  Nitrite  Induced  Methemoglobinemia  In 
Clarias  Lazera, 
W88-02466  5C 

Impact  of  a  Chlor-Alkali  Plant  on  Onondaga 

Lake  and  Adjoining  Systems, 

W88-02467  5C 

Biomass  and  Compositional  Changes  in  the  Peri- 
phytic  Community  of  an  Artificial  Stream  in 
Response  to  Lowered  pH, 
W88-02468  5C 

Role  of  Aluminium  Contamination  in  Determin- 
ing Phytoplankton  and  Zooplankton  Responses 
to  Acidification, 
W88-02471  5C 


Physiological   Responses  of  Soybean   (Glycine 
max  L.  Merr)  to  Simulated  Acid  Rain  and  Ambi- 
ent Ozone  in  the  Field, 
W88-02473  5C 

Profundal  Macrobenthos  Structure  as  a  Measure 
of  Long-Term  Environmental  Stress  in  a  Pollut- 
ed Lake, 
W88-02474  5C 

In  Situ  Studies  and  Experiments  of  the  Ecotoxi- 
cology  of  Four  Metals  (Cd,  Pb,  Cu,  Zn)  on 
Algae  and  grazing  mollusks  (gastropoda) 
(Etudes  in  situ  Et  Experimentales  De  L'Ecotoxi- 
cologie  De  Quatre  Metaux  (Cd,  Pb,  Cu,  Zn) 
Chez  Des  Algues  Et  Des  Mollusques  Gastero- 
podes  Brouteurs), 
W88-02476  5C 

Resistance  of  the  Caribou  Lichen  Cladina  stel- 
laris  (Opiz.)  Brodo  to  Growth   Reduction  by 
Simulated  Acidic  Rain, 
W88-02479  5C 

Long-Term    Changes    in    Fish    Populations    of 
Acid   Streams  and  Lochs  in  Galloway   South 
West  Scotland, 
W88-02485  2H 

Bioavailability     of    Sediment-Sorbed     Organic 

Chemicals:  A  Review, 

W88-02492  5B 

WATER  POLLUTION  PREVENTION 

Capping  Contaminated  Dredged  Material, 
W88-01535  5E 

Prevention  of  Water  Pollution  and  Plan  for  the 
Exploitation  of  the  Ash  Tip  of  the  La  Robla 
Conventional  Power  Station, 
W88-01555  5E 

Hydrogeological  Conditions  for  Leachate  Pro- 
duction Control  in  a  Sulfide  Mine  Tailing, 
W88-01556  5G 

Modeling  of  Migration  Processes  with  Coupled 

Migrants    and    Their    Reduction    to    Control 

Models, 

W88-01566  5G 


Ground  Water  Quality  Protection, 
W88-01655 


5G 


Prevention    and    Containment    of    Hazardous/ 
Toxic  Materials  Spills  in  Department  of  Defense 
Storage  and  Handling  Areas, 
W88-01736  5E 

Method  and  Apparatus  for  Disposing  of  Drilling 
Muds  and  Wastes  Generated  During  Well  Drill- 
ing Operations  and  for  Plugging  and  Abandon- 
ing the  Well, 
W88-01777  5E 

Dredge  Environ  Protection  Assembly, 
W88-01784  5G 

Method  for  Containing  Oil  and/or  Gas  Within  a 

Blow-Out  Cover  Dome, 

W88-01785  5G 

Fight  Against  Industrial  and  Urban  Pollution  in 

the  Artois  -  Picardie  Basin, 

W88-01931  5G 


Contaminant  Fixation  Process, 
W88-02200 


5E 


WATER  POLLUTION  SOURCES 

Heavy  Metal  Pollution  from  Mining  in  Green- 
land, 
W88-01562  5C 

Industrial   Wastewater  Treatment  Technology, 
W88-01598  5D 

Determination  of  Organic  Substances  in  Water, 
W88-01599  5A 


Determination  of  Organic  Substances  in  Water, 
W88-01600  5A 

Characteristics  of  Big   Sandy   River   Drainage 
Basin  Water  and  of  Salty  Aquifer  Water, 
W88-01614  5E 

Fly  Ash  Disposal  in  a  Limestone  Quarry:  Hy- 

drogeochemical  Considerations, 

W88-01740  5E 

Occurrence  of  Precursors  and  N-Alkyl-N-Nitro- 

so  Compounds, 

W88-01821  5C 

Bacterial  Survey  of  Well  Water  -  Tehran,  Iran, 
W88-01880  7B 

From    Hoes    to    Herbicides:    Agriculture    and 

Groundwater  Quality, 

W88-01882  5B 

Developing  Models  for  Predicting  Trihalometh- 
ane  Formation  Potential  and  Kinetics, 
W88-01893  5F 

Dead  Ends,  Red  Water,  and  Scrap  Piles, 
W88-01896  5F 

Estimates  of  Acidification  of  Lakes  in  the  Mt. 

Zirkel  Wilderness  Area,  Colorado, 

W88-01915  5A 

Epidemiological  Survey  of  a  Major  Outbreak  of 

Nosocomial  Legionellosis, 

W88-01920  5C 

Lignin   Geochemistry   of  Sediments   from   the 

Narragansett  Bay  Estuary, 

W88-01970  2L 

Emission   and   Immission   of  Organic   Halogen 

Compounds  in  the  Catchment  Area  of  the  River 

Ruhr  (Emission  und  Immission  von  AOX  im 

Ruhreinzugsgebiet), 

W88-01974  5B 

Distribution  and  In  situ  Survival  and  Activity  of 
Klebsiella  pneumoniae  and  Escherichia  coli  in  a 
Tropical  Rain  Forest  Watershed, 
W88-01986  5A 

Wastes  from  Processing  of  Phosphate  Industry, 
W88-02143  5D 

Influence  of  Industrial  Wastes  on  the  Formation 
of  Volatile  Halogenated  Organics  During  Efflu- 
ent Chlorination, 
W88-02195  5D 

Characterization  and  Determination  of  Lipophi- 
lic  Hydrocarbons  in   the  Chao   Phraya,   Bang 
Pakong  and  Tha-Chin   Rivers  and   the  Upper 
Gulf  of  Thailand, 
W88-02362  5B 

Optimizing  Nonpoint  Source  Controls  in  Water 

Quality  Regulation, 

W88-02378  5G 

Generalized  Watershed  Loading  Functions  for 

Stream  Flow  Nutrients, 

W88-02386  5B 

Sequential  Sampling  of  Snow  in  a  Rural  Area. 
Experimentation  and  Identification  of  the  Acidi- 
fying Agents, 
W88-02409  5B 

Biogenic  Hydrogen  Sulfide  Emissions  From  Se- 
lected Florida  Wetlands, 
W88-02463  5B 

Mercury  in  Soils,  Sediments,  and  Clams  from  a 

North  Carolina  Peatland, 

W88-02470  5B 


SU-85 


WATER  POLLUTION  SOURCES 


SUBJECT  INDEX 


Acidification  of  Nova  Scotia  Lakes:  III  Atmos- 
pheric Deposition  of  S04  and  N03  and  Effects 
on  Urban  and  Rural  Lakes, 
W88-02484  5B 

Sediment   Trace   Metal   Contamination   in   the 

Ivory  Coast,  West  Africa, 

W88-02487  5B 

History  of  Airborne  Polycyclic  Aromatic  Hy- 
drocarbons (PAH)  and  Perylene  as  Recorded  in 
Dated  Lake  Sediments, 
W88-02488  5B 

Modifications  in  Phosphorus  Loading  to  Onon- 
daga Lake,  U.S.A.,  Associated  with  Alkali  Man- 
ufacturing, 
W88-02489  5B 

WATER  POLLUTION  TREAATMENT 

Chemical  Effects  of  Spring  and  Summer  Alum 

Additions   to   a   Small,    Northwestern   Ontario 

Lake, 

W88-02462  5G 

WATER  POLLUTION  TREATMENT 

Use  of  Controlled  Release  Bactericides  for  Rec- 
lamation and  Abatement  of  Acid  Mine  Drain- 
age, 
W88-01572  5G 

Persistence  of  Synthetic  Solvent  Contaminants 
in  a  Glacial  Outwash  Aquifer,  Washington  State, 
W88-01734  5B 

Prevention    and    Containment    of    Hazardous/ 
Toxic  Materials  Spills  in  Department  of  Defense 
Storage  and  Handling  Areas, 
W88-01736  5E 


Diffraction  Techniques  for  the  Study  of  Pure 

Water  and  Aqueous  Solutions, 

W88-01597  IB 


Groundwater  Treatment  Technology, 
W88-02322 


5G 


Isolation  as  a  Restoration  Strategy  for  Nutrient 
Reduction  in  a  Small  Hypereutrophic  Lake, 
W88-02336  5G 

Addition  of  NaOH,  Limestone  Slurry  and  Fine- 
grained Limestone  to  Acidified  Lake  Water  and 
the  Effects  on  Smolts  of  Atlantic  Salmon  (Salmo 
Salar  L.), 
W88-02342  5G 

Removal  of  Metal  Ions  from  Aqueous  Solutions 
by  Penicillium  Biomass:  Kinetic  and  Uptake  Pa- 
rameters, 
W88-02472  5B 

WATER  POTENTIAL 

Diurnal  and   Seasonal   Variation   in  the  Water 
Relations  of  Some   Deciduous  and   Evergreen 
Trees  of  a  Deciduous  Dry  Forest  of  the  Western 
Coast  of  Mexico, 
W88-02366  21 

WATER  PRESSURE 

Theoretical  Analysis  of  the  Transient  Pressure 
Response  From  a  Constant  Flow  Rate  Hydrau- 
lic Conductivity  Test, 
W88-01679  2G 

WATER  PRICING 

Using  Peaking  Factors  to  Update  Water  Rates, 
W88-02391  6C 

WATER  PROPERTIES 

Methods  to  Determine  Structure  in  Water  and 

Aqueous  Solutions, 

W88-01594  IB 

Low-Frequency  Raman  Scattering  from  Water 
and  Aqueous  Solutions:   A  Direct   Measure  of 
Hydrogen  Bonding, 
W88-OI595  IB 

Methods  for  the  Study  of  Water  in  Ice  Phases, 
W88-01596  1A 


WATER  QUALITY 

Discussion  of  Groundwater  Monitoring, 
W88-01518 


7A 


Prediction  and  Field  Evaluation  of  the  Water 

Quality    of   Effluent   from    Confined    Disposal 

Areas, 

W88-01537  5B 

Submodels  of  Water  Quality  for  the  Analysis  of 
Regional    Water   Policies   in   Open-Pit   Lignite 
Mining  Areas, 
W88-01561  5G 

Ground-Water     Reactions     to     Surface     Coal 

Mining  in  Semiarid  Lands, 

W88-01576  4C 

Water  Quality  Modeling:  A  Review  of  the  Anal- 
ysis of  Uncertainty, 
W88-01675  5G 

Profiency  Testing  of  Water  Microbiology  Lab- 
oratories in  The  Netherlands, 
W88-01710  5G 

Bayesian  Analysis  or  Scientific  Judgment  of  Un- 
certainties in  Estimating  Risk  Due  to  Rn-222  in 
U.S.  Public  Drinking  Water  Supplies, 
W88-01810  5G 

Chloropicrin  Formation  in  Aqueous  Solution: 
Effect  of  Nitrites  on  Precursors  Formation 
During  the  Oxidation  of  Organic  Compounds 
(Formation  de  Chloropicrine  en  Milieu  Aqueux: 
Influence  des  Nitrites  sur  la  Formation  de  Pre- 
curseurs  par  Oxydation  de  Composes  Organi- 
ques), 
W88-01842  5F 


Survival  of  Father  Rhine, 
W88-01891 


5B 


Toxicology     of    Organic     Micropollutants    in 
Drinking  Water:  Estimating  the  Risk, 
W88-01899  5G 

Report  About  Experiences  in  Intercomparison 
Studies  in  the  Administration  for  Water  Econo- 
my of  Rheinland-Pfalz  (Erfahrungsbericht  uber 
Ringversuche  in  der  Wasserwirtschaftsverwal- 
tung  von  Rheinland-Pfalz), 
W88-01975  5A 

Design  and  Performance  of  a  New  Medium  for 
the  Quantitative   Recovery  of  Staphylococcus 
aureus  from  Recreational  Waters, 
W88-01985  5A 

Applying  Lessons  from  Housing  to  Meeting  the 

Challenge  of  Water  and  Sanitation  for  the  Urban 

Poor, 

W88-02062  5F 

Water  Quality  Aspects  of  Artificial  Aquifer  Re- 
charge with  Treated  Wastewater, 
W88-02092  5G 

Improved  Alkalimetric  Monitoring  for  Anaero- 
bic Digestion  of  Poultry  Manure, 
W88-02147  5D 

Wastewater    Treatment  by    Spray    Irrigation, 

Quality  of  Effluent  and  Impacts  on  Soils  and 

Groundwater, 

W88-02153  5D 

1985  Annual  Report,  Committee  on  the  Asses- 
ment  of  Human  Health  Effects  of  Great  Lakes 
Water  Quality. 
W88-02266  5C 


Prediction   of  Surface   Runoff   Water   Quality 
from    Black    Rock    Harbor   Dredged    Material 
Placed  in  an  Upland  Disposal  Site, 
W88-02279  5E 

Effect  of  Ash  Disposal  Ponds  on  Groundwater 
Quality  at  a  Coal-fired  Power  Plant, 
W88-0234O  5E 

Addition  of  NaOH,  Limestone  Slurry  and  Fine- 
grained Limestone  to  Acidified  Lake  Water  and 
the  Effects  on  Smolts  of  Atlantic  Salmon  (Salmo 
Salar  L.), 
W88-02342  5G 

Relationship  Between  Lead  Concentrations  in 
Seawater  and  in  the  Mussel  Mytilus  edulis:  A 
Water-Quality  Criterion, 
W88-02370  5B 

Effects  of  Storage  and  Preoxidation  on  Sludge 

and  Water  Quality, 

W88-02394  5D 

Effluent  Quality  Variations  in  Relation  to  Water 

Reuse  for  Irrigation, 

W88-02401  5E 

Nonlinear  Optimization  Modeling  of  Coliform 

Bacteria, 

W88-02490  5G 

WATER  QUALITY  CONTROL 

Capping  Contaminated  Dredged  Material, 
W88-01535  5E 

Prevention  of  Water  Pollution  and  Plan  for  the 
Exploitation  of  the  Ash  Tip  of  the  La  Robla 
Conventional  Power  Station, 
W88-01555  5E 

Hydrogeological  Conditions  for  Leachate  Pro- 
duction Control  in  a  Sulfide  Mine  Tailing, 
W88-01556  5G 

Planning  and  Design  of  Coal  Waste  Disposals  in 

View  of  Groundwater  Protection, 

W88-01565  5G 

Modeling  of  Migration  Processes  with  Coupled 

Migrants    and    Their    Reduction    to    Control 

Models, 

W88-01566  5G 

Hydrogeologic  Aspects  of  the  Abandonment  of 

an  Underground  Lead-Zinc  Mine, 

W88-01570  4B 

Use  of  Controlled  Release  Bactericides  for  Rec- 
lamation and  Abatement  of  Acid  Mine  Drain- 
age, 
W88-01572  5G 


Ground  Water  Quality  Protection, 
W88-01655 


5G 


Profiency  Testing  of  Water  Microbiology  Lab- 
oratories in  The  Netherlands, 
W88-01710  5G 

Agricultural  Chemicals  in  Ground  Water:  Sug- 
gestions   for    The    Environmental     Protection 
Agency  Strategy, 
W88-01714  5B 

Water  and  the  Michigan  Economy:  Managing 

Water  Quality, 

W88-01758  5G 

Critical  Assessment  of  the  Influence  of  Manage- 
ment Practices  on  Water  Quality,  Water  Treat- 
ment, and  Sport  Fishing  in  Multipurpose  Reser- 
voirs in  Kansas, 
W88-01764  6G 


SU-86 


SUBJECT  INDEX 


WATER  RESOURCES  DEVELOPMENT 


Aliphatic  and  Aromatic  Halocarbons  as  Poten- 
tial Mutagens  in  Drinking  Water.  III.  Halogenat- 
ed  Ethanes  and  Ethenes, 
W88-01811  5C 

Alerting  Engineers  to  New  EPA  Safe  Water 

Regulations, 

W88-01812  5G 

Monitoring  Methods  Assessed  for  Power  Plant 

Waste  Streams, 

W88-01815  5D 

Impact    of    EPA's    Biomonitoring    Policy    on 

POTWs, 

W88-01823  5G 

Implementation  of  a  Water  Quality-Based  Strat- 
egy for  Protection  of  Aquatic  Life, 
W88-01824  5G 

Total  Organic  Halogen  (TOX)  Formation  Po- 
tentials   in    Activated    Sludge    Treatment    and 
Small  Rivers, 
W88-01825  5D 

Control  of  Eutrophication  of  Lakes  and  Reser- 
voirs by  Means  of  Pre-Dams.  I.  Mode  of  Oper- 
ation and  Calculation  of  the  Nutrient  Elimina- 
tion Capacity, 
W88-01844  5G 

Control  of  Eutrophication  of  Lakes  and  Reser- 
voirs by  Means  of  Pre-Dams.  II.  Validation  of 
the  Phosphate  Removal  Model  and  Size  Optimi- 
zation, 
W88-01845  5G 

Use  of  the  Algal  Growth  Potential  Test  for  Data 

Assessment, 

W88-01855  5A 

Removal    of    Taste-and    Odor-Causing    Com- 
pounds  by    Biofilms   Grown    on    Humic    Sub- 
stances, 
W88-01895  5F 

Effects  of  Several  Ions  on  Iron  Treatment  by 

Sodium  Silicate  and  Hypochlorite, 

W88-01897  5F 

Considerations  Involved  in  the  Reactivation  of 

an  Existing  Water  Supply, 

W88-01898  5F 

Fight  Against  Industrial  and  Urban  Pollution  in 

the  Artois  -  Picardie  Basin, 

W88-01931  5G 

Role  for  Water  Supply  and  Sanitation  in  the 

Child  Survival  Revolution, 

W88-01990  5F 

Sodium  Borohydride  Reduces  Hazardous  Waste, 
W88-02180  5D 

Use  of  ATP  as  a  Measure  for  Control  of  Micro- 
bial Contamination  in  Metalworking  Fluids, 
W88-02189  5G 

Evaluation  of  Industrial  Process  Modifications 

to   Reduce   Hazardous   Wastes   in   the   Armed 

Services, 

W88-02191  5D 

Comparison  of  Acute  Toxicity  Evaluations  and 
EPA  Water  Quality  Criteria  with  Macroinverte- 
brate  Community  Analysis  at  Sites  of  Electrofin- 
ishing  Discharges  to  Streams, 
W88-02192  5A 

Illegal  Liquid  Industrial  Waste  Site  Clean-Up 

and  Restoration, 

W88-02197  5G 

Continuous  Fixation  and  Removal  of  Explosive 
Wastes  from  Pink  Water  Using  Surfactant  Tech- 
nology, 
W88-02198  5D 


Approach  to  Eutrophication  Problems  Close  to 
an  Expanding  Metropolis  in  Australia, 
W88-02243  5G 

Water-Course  Monitoring  in  a  Swedish  River 
Basin:  Growth,  Development  and  Future, 
W88-02245  5G 

Groundwater  Quality  Protection  Policies  for 
The  Rocky  Mountain  Region  and  the  Nation. 
W88-02269  5G 

Systematic  Approach  to  the  Detection  and  Re- 
moval of  Toxic  Organic  Pollutants  in  Drinking 
Water, 
W88-02274  5F 

Improvement  of  Hydropower  Release  Dissolved 

Oxygen  with  Turbine  Venting, 

W88-02280  5G 

Nitrogen    and    Contaminant    Control    of  Coke 

Plant    Effluents    in    an    Upgraded    Biological 

System, 

W88-02307  5G 

Optimizing  Nonpoint  Source  Controls  in  Water 

Quality  Regulation, 

W88-02378  5G 

WATER  QUALITY  MANAGEMENT 

Implementation  of  a  Water  Quality-Based  Strat- 
egy for  Protection  of  Aquatic  Life, 
W88-01824  5G 

Water     Conservation     and     Management     in 

Barrow,  Alaska, 

W88-02312  3D 

Using  Asiatic  Clams  as  a  Biomonitor  for  Chryso- 
tile  Asbestos  in  Public  Water  Supplies, 
W88-02318  5  A 

Importance  of  Whiting  as  a  Component  of  Raw 

Water  Turbidity, 

W88-02320  5F 

WATER  QUALITY  STANDARDS 

Implementation  of  a  Water  Quality-Based  Strat- 
egy for  Protection  of  Aquatic  Life, 
W88-01824  5G 

Sediment  Quality  Criteria  -  General  Aspects  and 

International  State  of  Discussion  (Qualitaetskri- 

terien   fuer   Gewaessersedimente   -   Allgemeine 

Problematik  und  Internationaler  Stand  der  Dis- 

kussion), 

W88-02086  5A 

German  Technical  Standard  for  the  Assessment 
of  Lake  Water  Quality  and  its  Application  to 
Hartbeespoort  Dam  (South  Africa), 
WX8-02091  2H 

WATER  RATES 

Rational  Program  to  Control  Unaccounted-For 

Water, 

W88-01820  3D 

Delaware  River  Basin:  Water  Pricing  and  Fi- 
nancing Issues, 
W88-01867  6C 

Using  Peaking  Factors  to  Update  Water  Rates, 
W88-02391  6C 

WATER  RESEARCH  INSTITUTE 

Fiscal   Year    1986   Program   Report   (Michigan 

Institute  of  Water  Research). 

W88-01765  9D 

Fiscal  Year   1986  Program   Report  (Delaware 

Water  Resources  Center), 

W88-01766  9D 

Fiscal    Year    1986    Program    Report    (Virginia 

Water  Resources  Research  Center). 

W88-01767  9D 


Fiscal    Year    1986    Program    Report    (Missouri 

Water  Resources  Research  Center). 

W88-01768  9D 

Fiscal    Year    1986   Program    Report    (Alabama 
Water  Resources  Research  Institute). 
W88-01770  9D 

Fiscal   Year   1986   Program   Report   (Maryland 

Water  Resources  Research  Center), 

W88-01772  9D 

Fiscal  Year  1986  Program  Report  (South  Caroli- 
na Water  Resources  Research  Institute). 
W88-01774  9D 

Fiscal     Year     1985     Program     Report    (South 

Dakota  Water  Resources  Institute). 

W88-C1775  9D 

Fiscal  Year   1986  Program  Report  (Mississippi 
Water  Resources  Research  Institute). 
W88-01776  9D 

WATER  RESOURCES 

Computers  and  Water  Resources  Education:  A 

Projection, 

W88-02415  7C 

WATER  RESOURCES  DEVELOPMENT 

I.  Potential  Effects  of  Partial  Water  Withdraw- 
als from  the  Verde  River  on  Riparian  Vegeta- 
tion, 

W88-01670  6G 

II.  Structure  of  Riparian  Habitats  at  Selected 
Sites  Along  the  Verde  and  East  Verde  Rivers  of 
Central  Arizona, 

W88-01671  6G 


Water  Supply  in  Micronesia, 
W88-01889 


5F 


Operation  and  Maintenance  of  Water  Systems  in 

Developing  Countries, 

W88-01890  5F 

Strategies  for  River  Basin  Management:  Envi- 
ronmental Integration  of  Land  and  Water  in  a 
River  Basin. 
W88-02227  6A 

River  Basin  Development  Strategies  in  the  Tisza 

Valley, 

W88-02229  6B 

Methodology  for  Monitoring  and  Evaluation  of 
Integrated  Land  and  Water  Development, 
W88-02232  6B 

Importance  of  Soil  Conservation  in  the  Context 

of  River  Basin  Realities, 

W88-02233  6A 

Seeking  a  New   Balance  in   the   Deteriorating 

Upper  Citarum  Basin, 

W88-02234  .       6F 

Control    and    Management   of  Land    Use   and 

Water   Resources   of  Bhavani  River   Basin   in 
Tamil  Nadu,  India, 
W88-02238  3F 

Problems  of  Land  Use  and  Water  Resources 

Management  in  the  Upper  Tana  Catchment  in 

Kenya, 

W88-02239  4D 

Upstream  -  Downstream  Interactions  as  Natural 
Constraints  to  Basin-Wide  Planning  for  China's 
River  Huang, 
W88-02240  4D 

Some  Strategic  Principles  for  Long-Term  River 
Basin  Development  -  The  Case  of  Han  River, 
W88-02241  4A 


SU-87 


WATER  RESOURCES  DEVELOPMENT 


SUBJECT  INDEX 


Integrated  River  Basin  Development;  The  Chal- 
lenges to  the  Nile  Basin  Countries, 
W88-02242  6A 

Water-Course  Monitoring  in  a  Swedish  River 
Basin:  Growth,  Development  and  Future, 
W88-02245  5G 

Water  Resources  Conflicts  in  Integrated  River 

Basin    Development:    The  Case    of    Kavlinge 

River, 

W88-02251  6D 

Coordinated  Management  of  Land  and  Water 
Resources;  Regionalization  and  Institutions, 
W88-02254  6A 

Methodologies    for    Water    Resources    Policy 

Analysis  in  River  Basins, 

W88-02261  6B 

Technology  of  Small  Community  Water  Supply 

Systems  in  Developing  Countries, 

W88-02414  5F 

WATER  RESOURCES  MANAGEMENT 

Nationalization   and   Efficient    Management   of 

Water  Resources  in  Iran, 

W88-02417  6E 

WATER  REUSE 

Agricultural  Application  of  Sewage  Sludge, 
W88-01508  5E 

Low-Rate  Cropland  Application:  A  Case  Histo- 
ry in  Jackson,  Michigan, 
W88-01511  5E 

Study   of  Saline  Water   Use  at  the   Etiwanda 

Generating  Station, 

W88-01611  3A 

Process  and  Apparatus  for  Recovering  Usable 
Water  and  Other  Materials  from  Oil  Field  Mud/ 
Waste  Pits, 
W88-01795  5D 

Application  of  Solar  Energy  in  Water  Reuse, 
W88-01807  5D 

Water  Re-use  System  for  Production  of  Fingerl- 

ing  Fishes  in  Brazil  with  Emphasis  on  South 

American  Catfishes  (Rhamdia  quelens  and  R. 

sapo), 

W88-02080  5F 

Utilization  of  Vinasse  Effluents  from  an  Anaero- 
bic Reactor, 
W88-02117  5D 

Full-Scale     Demonstration     of     Textile     Dye 

Wastewater  Reuse, 

W88-02150  5D 

Some    Experience    in    Softening    the    Oilfield 
Waters  by  Ion  Exchange  for  Steamflood  Oper- 
ation, 
W88-02156  5D 

WATER  RIGHTS 

Balancing  Public  Trust  Resources  of  Mono  Lake 

and  Los  Angeles'  Water  Right:  An  Economic 

Approach, 

W88-01677  6E 

Legal,  Administrative  and  Economic  Tools  for 
Conflict  Resolution,  Perspectives  on  River  Basin 
Management  in  Industrialized  Countries, 
W88-02247  6E 

Land  Application  of  Municipal  Wastewater:  Im- 
pacts of  Water  Rights  and  Land-Use  Controls, 
W88-02276  5E 

WATER  SAMPLING 

Colorimetric  Determination  of  Phenols  in  Water 

Samples, 

W88-02063  5A 


WATER  SOFTENING 

Some    Experience    in    Softening    the    Oilfield 
Waters  by  Ion  Exchange  for  Steamflood  Oper- 
ation, 
W88-02156  5D 


WATER  STORAGE 

Storage  Pond, 
W88-01783 


5E 


WATER  STRESS 

Natural  Selection  on  the  Plant- Water  Relations 
of  Cleome  Serrulata  Growing  Along   Natural 
Moisture  Gradients, 
W88-01705  21 

WATER  SUPPLY 

Water  Purifying  and  Vending  Apparatus, 
W88-01793  5F 


Water  Supply  in  Micronesia, 
W88-01889 


5F 


Operation  and  Maintenance  of  Water  Systems  in 

Developing  Countries, 

W88-01890  5F 

Role  for  Water  Supply  and  Sanitation  in  the 

Child  Survival  Revolution, 

W88-01990  5F 

Applying  Lessons  from  Housing  to  Meeting  the 

Challenge  of  Water  and  Sanitation  for  the  Urban 

Poor, 

W88-02062  5F 

Using  Asiatic  Clams  as  a  Biomonitor  for  Chryso- 
tile  Asbestos  in  Public  Water  Supplies, 
W88-02318  5  A 

Technology  of  Small  Community  Water  Supply 

Systems  in  Developing  Countries, 

W88-02414  5F 


Computer  Analysis  Justifies  Desalination, 

W88-02433 


3A 


Supply  of  Desalted  Water  to  Remote  Arid 
Zones, 

W88-02453  3A 

Selection    of    Solar    Desalination    System    for 
Supply  of  Water  in  Remote  Arid  Zones, 
W88-02454  3A 

WATER  SUPPLY  DEVELOPMENT 

Increasing  Water  Supplies  in  the  Iberian  Penin- 
sula, 
W88-01892  6D 

WATER  TEMPERATURE 

Structure  and  Variability  of  the  Central  Water 
Mass  Front  Off  Cabo  Blanco.   October   1981- 
April  1982, 
W88-01619  2L 

Variability  of  the  Temperature  Field  Off  the 

North-Western  Coast  of  Africa, 

W88-01622  2L 

About    Inter-Annual    Coastal    Upwelling   Vari- 
ations    off     NW-Africa     with     Reference     to 
Changes  of  'Southern  Oscillation', 
W88-01623  2L 

Seasonal  Trends  in  the  Longshore  Distribution 
of  Surface  Temperatures  off  Southwestern 
Africa  18-34  S,  and  their  Relation  to  Subsurface 
Conditions  and  Currents  in  the  Area  21-24  S, 
W88-01625  2L 

Two  Simple  Models  for  Estimating  Daily  Mean 
Water  Temperatures  and  Diel  Variations  in  a 
Danish  Low  Gradient  Stream, 
W88-01830  2H 

Groundwater  Temperature  Fluctuations  at 
Lyons  Ferry  Fish  Hatchery,  Washington, 

W88-02388  2F 


WATER  TRANSPORT 

Analogy  and  Differences  Between  Coal  Slurry 
Transport  Systems  and  Hydraulic  Dredging, 
W88-01528  8H 

Steady-State  Moisture  Transport  in  an  Inhomo- 

geneous  Porous  Medium, 

W88-01905  8D 

WATER  TREATMENT 

Study   of  Saline   Water   Use   at   the   Etiwanda 

Generating  Station, 

W88-01611  3A 

Defiuoridation  of  Black  Creek  Aquifer  Waters, 
W88-01769  5F 

Scale  Inhibitor  for  Reverse  Osmosis  Water  Puri- 
fication System, 
W88-01787  3A 

Reverse-Osmosis       Purifier       Apparatus      and 

Method, 

W88-01788  3A 

Discharge  of  Gases  from  Submarine  Desalina- 
tion Plants, 
W88-01789  3A 

Multi-Cylinder  Reverse  Osmosis  Apparatus  and 

Method, 

W88-01790  3A 

Reverse  Osmosis  Apparatus  and  Method  Incor- 
porating External  Fluid  Exchange, 
W88-01791  3  A 

Reverse  Osmosis  Method  and  Apparatus, 
W88-01792  3A 

Water  Purifying  and  Vending  Apparatus, 
W88-01793  5F 

Method  of  Producing  Ultrapure,  Pyrogen-Free 

Water, 

W88-01794  5F 


Distillation  System  and  Process, 
W88-01796 


3A 


Method  of  Pretreating  Raw  Water  for  Reverse 

Osmosis  Units, 

W88-01797  3A 

Water  Purification  Process  and  System, 
W88-01798  3A 

Reverse  Osmosis  Desalinization  Utilizing  Plural 

Flow  Work  Exchange  Vessels, 

W88-01799  3A 

Aliphatic  and  Aromatic  Halocarbons  as  Poten- 
tial Mutagens  in  Drinking  Water.  III.  Halogenat- 
ed  Ethanes  and  Ethenes, 
W88-01811  5C 

Total  Organic  Halogen  (TOX)  Formation  Po- 
tentials   in    Activated    Sludge    Treatment    and 
Small  Rivers, 
W88-01825  5D 

Effect  of  Ozone  on  Plasmid  DNA  of  Escheri- 
chia coli  In  Situ, 
W88-01843  5F 

Reactions   of  Chlorine   and   Chlorine   Dioxide 
with  Resorcinol  in  Aqueous  Solution  and  Ad- 
sorbed on  Granular  Activated  Carbon, 
W88-01847  5F 

Developing  Models  for  Predicting  Trihalometh- 
ane  Formation  Potential  and  Kinetics, 
W88-01893  5F 

Removing  Trihalomethane   Precursors  by  Co- 
agulation, 
W88-01894  5F 


SU-«8 


SUBJECT  INDEX 


WEATHER 


Removal    of    Taste-and    Odor-Causing    Com- 
pounds  by    Biofilms   Grown    on    Humic    Sub- 
stances, 
W88-01895  5F 

Effects  of  Several  Ions  on  Iron  Treatment  by 

Sodium  Silicate  and  Hypochlorite, 

W88-01897  5F 

Considerations  Involved  in  the  Reactivation  of 

an  Existing  Water  Supply, 

W88-01898  5F 

Disinfection  of  Anion  Exchange  Resins  in  the 
Combined  Ion  Exchange/Biological  Denitrifica- 
tion  Process,  Part  I:  Effect  on  Water  Quality, 
W88-01973  5F 

Characterization  of  Adsorbates  from  Activated 
Carbon  Columns  Part   I:  The  Effect   of  Raw 
Water  Pretreatment  on  the  Sorption  of  Organo- 
halogen  Compounds, 
W88-02085  5F 

Systematic  Approach  to  the  Detection  and  Re- 
moval of  Toxic  Organic  Pollutants  in  Drinking 
Water, 
W88-02274  5F 

Using    Alternative   Oxidants   to    Remove    Dis- 
solved Manganese  from  Waters  Laden  with  Or- 
ganics, 
W88-02319  5F 

Testing  of  Alum  Recovery  for  Solids  Reduction 

and  Reuse, 

W88-02395  5F 

Rational  Bases  for  Designing  Vapour  Compres- 
sion Water  Desalination  Systems, 
W88-02428  3A 

Pretreatment  of  Seawater  by  Flocculation  and 

Settling  for  Particulates  Removal, 

W88-02429  3A 


Problem  of  'Red  Waters': 
its  Solution, 
W88-02447 


A  New  Approach  to 


2K 


Combined  RO/VC  Desalination  System, 
W88-O2430 


3A 


Efficient  Energy  Utilization  in  Single  Purpose 

Desalination  Plants, 

W88-02431  3  A 

Treatment   of  Distillates   and   Permeates   from 

Seawater  Desalination  Plants, 

W88-02432  3A 

Computer  Analysis  Justifies  Desalination, 
W88-02433  3A 

Effect  of  Cell  Thickness  and  Flow  Velocity  on 
Water  Cost  in  Desalination  by  Electrodialysis, 
W88-02435  3A 

Current  and  Long  Term  Considerations  for  the 

Application  of  Reverse  Osmosis  Technology  in 

Israel, 

W88-02436  3A 

Desalination  of  High  Salinity  Brackish  Water  - 

Low  Pressure  Reverse  Osmosis, 

W88-02437  3A 

Precipitation   Equilibrium   During   Evaporation 
of  Water  Containing  High  Dissolved  Salts, 
W88-02443  3A 

Analysis  of  Laminar  Flow  Precipitation  Fouling 

on  Reverse  Osmosis  Membranes, 

W88-02444  3A 

Demonstration  Plant  for  Seawater  Desalination 
by    Reverse    Osmosis    (RO-2     Hollow     Fibre 
Module  Line), 
W88-02445  3A 

Decolorization  of  Dye  Solutions  by  Continuous 

Ultrafiltration, 

W88-02446  5D 


Rejection   Spectra  of  Reverse  Osmosis   Mem- 
branes  Degraded   by    Hydrolysis   or   Chlorine 
Attack, 
W88-02448  3A 

Calculation  of  Stream  Concentrations  in  Reverse 

Osmosis  Processes, 

W88-02449  3A 

Testing  RO  Desalination  at  Very  High  Recover- 
ies in  the  Arabian  Gulf  (GKSS  Plate  System), 
W88-02450  3A 


Malta  Seawater  RO  Facility, 

W88-02451 


3A 


Malta  Seawater  RO  Facility  -  Update  on  the 

First  Two  Years  Operation, 

W88-02452  3A 

Supply    of   Desalted    Water    to    Remote    Arid 

Zones, 

W88-02453  3A 

Selection    of    Solar    Desalination    System    for 
Supply  of  Water  in  Remote  Arid  Zones, 
W88-02454  3A 

Comparison  of  Various  Designs  of  Solar  Stills, 
W88-02455  3A 

Formulas  for  Calculating  the  Approach  to  Equi- 
librium in  Open  Channel  Flash  Evaporators  for 
Saline  Water, 
W88-02456  3A 

Multi-Effect  Boiling  Desalting  System  and  its 
Comparison  with  the  Multi-Stage  Flash  System, 
W88-02457  3A 

Removal  of  Metal  Ions  from  Aqueous  Solutions 
by  Penicillium  Biomass:  Kinetic  and  Uptake  Pa- 
rameters, 
W88-02472  5B 

WATER  TREATMENT  FACILITIES 

Municipal  Wastewater  Treatment  Plant  Sludge, 
W88-01501  5E 

Management  of  Water  Treatment  Plant  Sludges, 
W88-01502  5E 

Archaeological  Analysis  of  the  Proposed  Flor- 
ence Water  Treatment  Plant, 
W88-01608  6G 

Water     Conservation     and     Management     in 

Barrow,  Alaska, 

W88-02312  3D 

WATER  USE 

Simulation  Model  of  Competition  for  Water  Re- 
sources Among  Industries  in  a  River  Basin, 
W88-01866  6D 

Problems  of  Water  Reallocation  in  the  Colorado 
-  America's  Most  Fully  Utilized  River, 
W88-02249  6D 

Using  Crop  Yield  and  Evapotranspiration  Rela- 
tions for  Regional  Water  Requirement  Estima- 
tion, 
W88-02382  2D 

Using  Peaking  Factors  to  Update  Water  Rates, 
W88-02391  6C 

WATER  VAPOR 

Calibration  of  an  Airborne  Lyman-Alpha  Hy- 
grometer  and   Measurement   of  Water   Vapor 
Flux  Using  a  Thermoelectric  Hygrometer, 
W88-02043  ?B 

Field  Evaluation  of  a  Dual-Channel  Microwave 
Radiometer  Designed  for  Measurements  of  Inte- 


grated Water  Vapor  and  Cloud  Liquid  Water  in 

the  Atmosphere, 

W88-02053  7B 

Kinetics  of  Water  Vapor  Adsorption  on  Soils, 
W  88-02329  2G 

WATERSHEDS 

Distribution  and  In  situ  Survival  and  Activity  of 
Klebsiella  pneumoniae  and  Escherichia  coli  in  a 
Tropical  Rain  Forest  Watershed, 
W88-01986  5A 

Generalized  Watershed  Loading  Functions  for 

Stream  Flow  Nutrients, 

W88-02386  5B 

Response  of  Two  Adirondack   Watersheds  to 

Acidic  Deposition, 

W88-02465  5C 

WAVE  THEORY 

Dimensionless  Solution  of  Lag  Time  for  Diverg- 
ing Surface, 
W88-02442  2A 

WAVES 

Prediction    of  Wind    Wave   Characteristics   in 

Large  Canals, 

W88-01910  8B 

Reflection  of  a  Shallow-Water  Soliton.  Part  2. 

Numerical  Evaluation, 

W88-02327  8B 

WEATHER 

Calibration  of  an  Airborne  Lyman-Alpha  Hy- 
grometer  and    Measurement   of  Water   Vapor 
Flux  Using  a  Thermoelectric  Hygrometer, 
W88-02043  7B 

New  Technique  for  the  Study  of  Cloud  Micros- 

tructure, 

W88-02044  7B 

Direct  Method  for  Deriving  Drop-Size  Distribu- 
tion  and   Vertical    Air   Velocities   from   VHF 
Doppler  Radar  Spectra, 
W88-02045  7B 

Influence    of   Raingage    Integration    Time    on 
Measured  Rainfall-Intensity  Distribution  Func- 
tions, 
W88-02046  7B 

Retrieval  of  Horizontal  Wind  Field  and  Mesos- 
cale  Vertical  Vorticity  in  Stratiform  Precipita- 
tion by  Conical  Scannings  with  Two  Doppler 
Radars, 
W88-02047  7B 

METEOR:  An  Artificial  Intelligence  System  for 

Convective  Storm  Forecasting, 

W88-02048  7B 

94-GHz  Doppler  Radar  for  Cloud  Observations, 
W88-02049  7B 

Technique  to  Measure  Entrainment  in  Cloud  by 

Dual-Polarization  Radar  and  Chaff, 

W88-02050  7B 

Observations  of  Thunderstorm  Reflectivities  and 
Doppler  Velocities  Measured  at  VHF  and  UHF, 
W88-02051  7B 

Further  Discussion  on  Deriving  Drop-Size  Dis- 
tribution and  Vertical  Air  Velocities  Directly 
from  VHF  Doppler  Radar  Spectra, 
W88-02052  7B 

Field  Evaluation  of  a  Dual-Channel  Microwave 
Radiometer  Designed  for  Measurements  of  Inte- 
grated Water  Vapor  and  Cloud  Liquid  Water  in 
the  Atmosphere, 
W88-02053  7B 


SU-89 


WEATHER 


SUBJECT  INDEX 


Reduction  of  Errors  Caused  by  Bright  Bands  in 
Quantitative  Rainfall  Measurements  Made  Using 
Radar, 

W88-02054  7B 

WEATHER  FORECASTING 

Decision-Analytic  Study  of  the  Joint  Value  of 
Seasonal   Precipitation  and  Temperature  Fore- 
casts in  a  Choice-of-Crop  Problem, 
W88-020O4  2B 

METEOR:  An  Artificial  Intelligence  System  for 

Convective  Storm  Forecasting, 

W88-02048  7B 

WEATHER  MODIFICATION 

Colorado   River   Augmentation   Demonstration 

Program. 

W88-01609  3B 

WEATHERING 

Geochemistry  of  the  Amazon:   3.   Weathering 
Chemistry  and  Limits  to  Dissolved  Inputs, 
W88-01809  2J 

WEIRS 

Storm-Sewer  Flow  Measurement  and  Recording 

System, 

W88-02351  7B 

WELL  WATER 

Predicting    the    Occurrence    of   Radon-222    in 

North  Carolina  Groundwater, 

W88-01760  5B 

WEST  GERMANY 

Tower-Biology  (R)  and  Its  Application  for  the 

Nitrification/Denitrification    of  Ammonia-Rich 

Wastewater, 

W88-02186  5D 

Autothermal  Thermophilic  Aerobic  Digestion  in 

the  Federal  Republic  of  Germany, 

W88-02226  5D 

WEST  VIRGINIA 

Recovery  of  Waste  Brines  for  Highway  Appli- 
cations, 
W88-02155  3C 

WET  AIR  REGENERATION 

Wet  Air  Regeneration  of  PAC, 

W88-02309  5D 

WETLANDS 

Use  of  a  Bioassay  to  Evaluate  the  Bioaccumula- 

tion  of  Contaminants  by  Animals  Colonizing  a 

Wetland  Created  with  Contaminated  Dredged 

Material, 

W88-01536  5B 

Ecology   of  the   Coastal   Marshes  of  Western 

Lake  Erie:  A  Community  Profile, 

W88-01610  2H 

Performance  of  a  Natural  Wetland  Treatment 
System  for  Wastewater  Management, 
W88-01822  5D 

Nutrient  Dynamics  in  Small  Mesotrophic  Fens 

Surrounded  by  Cultivated  Land,  II.:  N  and  P 

Accumulation  in  Plant  Biomass  in  Relation  to 

the  Release  of  Inorganic  N  and  P  in  the  Peat 

Soil, 

W88-01848  2H 

Groundwater  Flow  in  a  Bog-Fen  Complex,  Lost 
River  Peatland,  Northern  Minnesota, 
W88-01982  2F 


Impact  of  Litter  and  Annual  Plants  on  Recruit- 
ment from  the  Seed  Bank  of  a  Lacustrine  Wet- 
land, 
W88-02077  2H 

Biogenic  Hydrogen  Sulfide  Emissions  From  Se- 
lected Florida  Wetlands, 
W88-02463  5B 

Mercury  in  Soils,  Sediments,  and  Clams  from  a 

North  Carolina  Peatland, 

W88-02470  5B 

Effect  of  Cultivation  on  Sediment  Composition 
and  Deposition  in  Prairie  Pothole  Wetlands, 
W88-02477  2J 

WHEAT 

Decision-Analytic  Study  of  the  Joint  Value  of 
Seasonal  Precipitation  and  Temperature  Fore- 
casts in  a  Choice-of-Crop  Problem, 
W88-02004  2B 

WHITE  NILE 

Microbial  Pollution  of  the  Blue  and  White  Niles 

at  Khartoum, 

W88-02023  5A 

WIND  CURRENTS 

Prediction   of   Wind    Wave   Characteristics   in 

Large  Canals, 

W88-01910  8B 

WIND-DRIVEN  CURRENTS 

Wind  Shear  and  Upwelling  Along  the  SW  Tip 

of  Africa, 

W88-01626  2L 

WIND  TURBINES 

Loads  on  Hydraulic  and  Wind  Turbines  in  a 
Free  Flow  and  Their  Power  Characteristics, 
W88-01903  8C 

WISCONSIN 

Evaluation  of  the  Performance  of  Four  Clay- 
Lined  Landfills  in  Wisconsin, 
W88-01753  5E 

Anaerobic  Pretreatment  of  Brewery  Wastewater 

on  the  Industrial  Scale, 

W88-02139  5D 

Groundwater  Impacts  from  Wastewater  Land 

Disposal  Systems  in  Wisconsin, 

W88-02152  5C 

Wastewater    Treatment    by    Spray    Irrigation, 

Quality  of  Effluent  and  Impacts  on  Soils  and 

Groundwater, 

W88-02153  5D 

Nitrogen    Transformations   and    Reduction    by 

Ridge  and  Furrow  Land  Treatment  of  Dairy 

Waste, 

W88-02173  5D 

WUDING  RIVER 

Methods  of  Land  and  Water  Conservation  in  the 

Wuding  River  Basin, 

W88-02235  3B 

WUHAN 

Treatment     of     Phenol-Formaldehyde      Resin 
Wastewaters  Using  Rotating  Biological  Contac- 
tors, 
W88-02205  5D 


XIO  SHI  GUO  BRIGADE 

Soil   and   Water  Conservation  on   the  Chinese 
Loess  Plateau  -  The  Example  of  the  Xio  Shi 
Guo  Brigade, 
W88-02236  3B 

YEASTS 

Culture  of  Endomyces  fibuliger  in  Mussel  Proc- 
essing Wastes  and  Precipitation  with  PEGs  of  its 
Extracellular  Amylolytic  System, 
W88-O2060  5C 

YELLOW  RIVER 

Soil   and   Water  Conservation  on  the  Chinese 
Loess  Plateau  -  The  Example  of  the  Xio  Shi 
Guo  Brigade, 
W88-02236  3B 

YELLOWSTONE  RIVER  BASIN 

Simulation  Model  of  Competition  for  Water  Re- 
sources Among  Industries  in  a  River  Basin, 
W88-01866  6D 

ZINC 

Study  of  Zinc  and  Copper  Removal  by  Iron 

(III)  and  (II)  Oxyhydroxides, 

W88-01559  5D 

Hydrogeologic  Aspects  of  the  Abandonment  of 

an  Underground  Lead-Zinc  Mine, 

W88-01570  4B 

Case  Study:  Hydrogeochemical  Prospection  in  a 

Lead-Zinc  Mine  (Vedrin,  Belgium), 

W88-01591  2F 

Examination  of  the  Zinc  Cementation  of  Cadmi- 
um in  Aqueous  Solutions, 
W88-01928  5D 

Effects  of  Zinc  Sulphate  on  Haematological  Pa- 
rameters in  the  Dogfish  Scyliorhinus  canicula 
and  Influences  of  MS222, 
W88-02002  5C 

ZINC  UPTAKE 

Uptake    of  Cadmium    and    Zinc   by    Corn   on 

Sludge-Treated  Soils, 

W88-02124  5E 

ZOOPLANKTON 

Zooplankton  Populations  from  the  West  Coast 
of  Africa  (Sobre  las  Poblaciones  del  Zooplanc- 
ton  del  Atlantico  Africano), 
W88-01644  2L 

Zooplankton  Biomass  in  Upwelling  Regions  off 

Northwest  and  Southwest  Africa, 

W88-01645  2L 

Pelagic  Cross-Shelf  and  Alongshore  Boundaries 
of  the  North  West  African  Upwelling  Region 
and  their  Annual  Variability  in  Terms  of  Zoo- 
plankton Biomass, 
W88-01646  2L 

Quantitative    Comparison    of   Food    Niches   in 
Some  Freshwater  Zooplankton:  A  Multi-Tracer- 
Cell  Approach, 
W88-01704  2H 

Inferences  from  Spatial  and  Temporal  Variabili- 
ty   in    Ecosystems:    Long-Term    Zooplankton 
Data  from  Lakes, 
W88-01816  2H 


SU-90 


AUTHOR  INDEX 


AALDERINK,  R.  H. 

Survival  of  Indicator  Organisms  in  a  Detention 
Pond  Receiving  Combined  Sewer  Overflow, 
W88-01948  5B 

AARNIO,  P. 

Application  of  Partial  Least-Squares  Modelling 

in  the  Optimization  of  a  Waste-Water  Treatment 

Plant, 

W88-01869  5D 

AB AM,  T.  K.  S. 

Analysis  of  Stratigraphic  Control  on  River  Bank 

Failure, 

W88-01994  8D 

ABBASI,  S.  A. 

Analysis  of  Sub-Microgram  Levels  of  Palladium 
(II)  in  Environmental  Samples  by  Selective  Ex- 
traction and  Spectrophotometric  Determination 
with  N-p-Methoxyphenyl-2-Furylacrylohydrox- 
amic  Acid  and  5-(Diethylamino)-2-(2- 
Pyridylazo)Phenol, 
W88-01832  5A 

ABDUL-FATTAH,  A.  F. 

Selection    of    Solar    Desalination    System    for 
Supply  of  Water  in  Remote  Arid  Zones, 
W88-02454  3A 

Supply   of  Desalted   Water   to   Remote   Arid 

Zones, 

W88-02453  3A 

ABERG,  F. 

Variations  of  87Sr/86Sr  in  Water  from  Streams 
Discharging  in  the  Bothnian  Bay,  Baltic  Sea, 
W88-02440  2K 

ABERG,  G. 

Variations    in    the    87Sr/86Sr    Ratio    in    Lake 

Waters  from  Central  Sweden, 

W88-02439  2K 

ABNER,  C.  H. 

Field   Facilities  for   Subsurface  Transport   Re- 
search, 
W88-01605     "  2F 

ABOU-DONIA,  M.  B. 

Comparative  Toxicity,  Cholinergic  Effects,  and 
Tissue  Levels  of  S,S,S,-Tri-n-Butyl  Phosphoro- 
trithioate  (DEF)  to  Channel  Catfish  (Ictalurus 
Punctatus)  and  Blue  Crabs  (Callinectes  Sapidus), 
W88-02040  5C 

ABOUGUENDIA,  Z.  M. 

Response  of  Two  Western  Canadian  Conifers  to 

Simulated  Acidic  Precipitation, 

W88-02464  5C 

ABU-ZEID,  M.  E. 

Measurement  of  Fluorescence  Decay  of  Crude 

Oil:    A    Potential    Technique    to    Identify    Oil 

Slicks, 

W88-01864  5B 

ACKERMANN,  F. 

Sediment  Quality  Criteria  -  General  Aspects  and 

International  State  of  Discussion  (Qualitaetskri- 

terien   fuer   Gewaessersedimente   -   Allgemeine 

Problematik  und  Internationaler  Stand  der  Dis- 

kussion), 

W88-02086  5A 


Influence  of  Photoreactivation  and  Water  Qual- 
ity  on    Ultraviolet    Disinfection   of  Secondary 
Municipal  Wastewater, 
W88-01827  5D 

ADAMS,  W.  N. 

Enumeration  of  Fecal  Coliforms  and  E.  Coli  in 
Marine  and  Estuarine  Waters:  an  Alternative  to 
the  APHA-MPN  Approach, 
W88-01829  5A 

ADEWUYI,  Y.  G. 

Measurement  of  the  Mass  Accommodation  Co- 
efficient of  S02  (g)  on  Water  Droplets, 
W88-01859  5B 

ADIN,  A. 

Pretreatment  of  Seawater  by  Flocculation  and 

Settling  for  Particulates  Removal, 

W88-02429  3A 

AGENBAG,  J.  J. 

Seasonal  Trends  in  the  Longshore  Distribution 
of  Surface  Temperatures  off  Southwestern 
Africa  18-34  S,  and  their  Relation  to  Subsurface 
Conditions  and  Currents  in  the  Area  21-24  S, 
W88-01625  2L 

AGIRALIOGLU,  N. 

Dimensionless  Solution  of  Lag  Time  for  Diverg- 
ing Surface, 
W88-02442  2A 

AHEL,  M. 

Behaviour  of  Alkylphenol  Polyethoxylate  Sur- 
factants   and    of    Nitrilotriacetate    in    Sewage 
Treatment, 
W88-01939  5A 

Determination  of  Trace  Levels  of  Phenol  and 
Cresols  in  Rain  by  Continuous  Liquid-Liquid 
Extraction  and  High-Performance  Liquid  Chro- 
matography, 

W88-01984  5A 

AHMAD,  S. 

Development    of    Environmental    Engineering 
Education  in  Developing  Countries, 
W88-01934  5G 

AHMED,  S. 

Comparison  of  Geostatistical  Methods  for  Esti- 
mating Transmissivity  Using  Data  on  Transmis- 
sivity  and  Specific  Capacity, 
W8S-01912  2F 

AINSWORTH,  C.  C. 

Development  and  Application  of  Batch  Adsorp- 
tion Procedures  for  Designing  Earthen  Landfill 
Liners, 
W88-01752  5B 


ADAMS,  C.  E. 

Practical  Application  of  Adsorbent  Resins, 
W88-02295 


5D 


ADAMS,  E.  E. 

Alpha,    Beta,    Gamma    of   Evaporation    From 

Saline  Water  Bodies, 

W88-01917  2D 

ADAMS,  V.  D. 

Dye  Sensitized  Photo-Oxidation  of  Bromacil  in 

Wastewater, 

W88-02201  5D 


Problematik  und  Internationaler  Stand  der  Dis- 

kussion), 

W88-02086  5A 

ALBERTSON,  R.  E. 

Control  of  Bulking  Sludges:   From  the   Early 

Innovators  to  Current  Practice, 

W88-01850  5D 

ALCARAZ,  M. 

Particulate  Carbon  and  Nitrogen  and  Plankton 
Biomass  in  Oligotrophic  and  Upwelling  Systems, 
W88-01643  2L 

ALI  KHAN,  M.  Z. 

Conditioning  of  Pulp  and  Paper  Sludge  Using 

Direct  Slurry  Freezing, 

W88-02398  5D 

ALLAHPICHAY,  I. 

Evaluation  of  the  Effect  of  Chemicals  on  Aquat- 
ic Ecosystem  by  Observing  the  Photosynthet  ii 
Activity  of  a  Macrophyte,  Porphyra  Yezoer 
W88-02033 

ALLARD,  G.  D. 

Method  and  Apparatus  for  Disposing  of  1 
Muds  and  Wastes  Generated  During  We 
ing  Operations  and  for  Plugging  and  A 
ing  the  Well, 
W88-01777 


AIVAZYAN,  O.  M. 

Stabilized  Aeration  on  Chutes, 
W88-01907 


8B 


ALLEMAN,  J.  E. 

Light  Induced  Nitrosomonas  Inhibition, 

W88-02350 


AL-LAYLA,  R.  I. 

Optimal  Management  of  a  Regional  Aquifer  in 

Eastern  Saudi  Arabia, 

W88-02381  4B 

AL-OMRAN,  L.  A. 

Interactions  of  Phthalate  Esters  with  Suspended 

Particulate     Material     in     Fresh     and     Marine 

Waters, 

W88-01862  5B 

ALAIN,  B. 

Application    of  Anaerobic    Fluidized    Bed    for 
Treatment  of  Highly  Polluted  Effluents  (Appli- 
cation de  Lit  Fluidise  Anaerobie  au  Traitement 
des  Effluents  a  Forte  Charge  Organique), 
W88-02009  5D 

ALBERTI,  J. 

Sediment  Quality  Criteria  -  General  Aspects  and 
International  State  of  Discussion  (Qualitaetskri- 
terien   fuer   Gewaessersedimente   -   Allgemeine 


5D 


ALLEWAY,  D.  C. 

Illegal  Liquid  Industrial  Waste  Site  Clean-Up 

and  Restoration, 

W88-02197  5G 

ALMENDRAS,  J.  M.  E. 

Acute  Nitrite  Toxicity  and  Methemoglobinemia 
in  Juvenile  Milkfish  (Chanos  chanos  Forsskal), 
W88-02042  5C 

ALMON,  E. 

Anthropogenic  Anoxification  ('Eutrophication') 

of  the  Water  Table  Region  of  a  Deep  Phreatic 

Aquifer, 

W88-01688  5B 

ALTINATAS,  N. 

Fluorine    Pollution    in    the    Marmara    Region, 
Turkey.  Production  Methods  for  Fluorine  Re- 
moval and  Recovery, 
W88-01838  5D 

ALTSHULLER,  A.  P. 

Potential  Contribution  of  Sulfate  Production  in 
Cumulus  Cloud  Droplets  to  Ground  Level  Par- 
ticle Sulfur  Concentrations, 
W88-02403  5B 

ALVAREZ  FERNANDEZ,  C. 

Prevention  of  Water  Pollution  and  Plan  for  the 
Exploitation  of  the  Ash  Tip  of  the  La  Robla 
Conventional  Power  Station, 
W88-01555  5E 


ALY,  S.  E. 

Combined  RO/VC  Desalination  System, 
W88-02430 


3A 


Efficient  Energy  Utilization  in  Single  Purpose 

Desalination  Plants, 

W88-02431  3  A 

AMBROSO,  J.  T. 

Sanitary  Landfill  Liners  -  An  Overview  of  Reg- 
ulatory   Requirements   and    Engineering    Prac- 
tices, 
W88-01750  5E 


PA-1 


AMER,  M.  F. 


AUTHOR  INDEX 


AMER,  M.  F. 

Measurement  of  Fluorescence  Decay  of  Crude 

Oil:    A    Potential    Technique    to    Identify    Oil 

Slicks, 

W88-01864  5B 

AMIARD,  J.  C. 

In  Situ  Studies  and  Experiments  of  the  Ecotoxi- 
cology  of  Four  Metals  (Cd,  Pb,  Cu,  Zn)  on 
Algae  and  grazing  mollusks  (gastropoda) 
(Etudes  in  situ  Et  Experimentales  De  L'Ecotoxi- 
cologie  De  Quatre  Metaux  (Cd,  Pb,  Cu,  Zn) 
Chez  Des  Algues  Et  Des  Mollusques  Gastero- 
podes  Brouteurs), 
W88-02476  5C 

AMIARD-TRIQUET,  C. 

In  Situ  Studies  and  Experiments  of  the  Ecotoxi- 
cology  of  Four  Metals  (Cd,  Pb,  Cu,  Zn)  on 
Algae  and  grazing  mollusks  (gastropoda) 
(Etudes  in  situ  Et  Experimentales  De  L'Ecotoxi- 
cologie  De  Quatre  Metaux  (Cd,  Pb,  Cu,  Zn) 
Chez  Des  Algues  Et  Des  Mollusques  Gastero- 
podes  Brouteurs), 
W88-02476  5C 

AMIEL,  A.  J. 

Anthropogenic  Anoxification  ('Eutrophication') 

of  the  Water  Table  Region  of  a  Deep  Phreatic 

Aquifer, 

W88-01688  5B 

AMY,  G.  L. 

Developing  Models  for  Predicting  Trihalometh- 
ane  Formation  Potential  and  Kinetics, 
W88-01893  5F 

Molecular  Weight  Distributions  of  Soluble  Or- 
ganic Matter  in  Various  Secondary  and  Tertiary 
Effluents, 
W88-01946  5D 

ANDEN,  B. 

Main  Dewatering  of  Mines  New  Cost  Saving 

Techniques, 

W88-01578  4B 

ANDERLINI,  V. 

Aeolian     Contributions    of    Trace    Metals    to 

Marine  Sediments  of  Kuwait, 

W88-02024  5B 

ANDERSEN,  D.  R. 

Pilot   Plant  Study  of  an  Anaerobic  Filter   for 
Treating   Wastes   from   a   Complex    Slaughter- 
house, 
W88-02142  5D 

ANDERSEN,  P.  F. 

Remedial    Action    Assessment    for    Hazardous 
Waste  Sites  via  Numerical  Simulation, 
W88-01735  5B 

ANDERSEN,  V. 

Modelling  of  a  Planktonic  Ecosystem  in  an  En- 
closed Water  Column, 
W88-02375  2L 

ANDERSON,  A.  C. 

Bacterial  Survey  of  Well  Water  -  Tehran,  Iran, 
W88-01880  7B 

ANDERSON,  G.  K. 

Application  of  the  Spinning  Disc  Reactor  as  an 

Ozone  Contactor, 

W88-02212  5D 

Membrane  Technique  for  Biomass  Retention  in 
Anaerobic  Waste  Treatment  Processes, 
W88-02211  5D 

Oil/Water    Separation    with    Surface    Modified 

Membranes, 

W88-02018  5D 

ANDERSSON,  Y. 

Waterborne  Outbreaks  in  Sweden  -  Causes  and 

Etiology, 

W88-01951  5C 


ANDREN,  A.  W. 

Effect  of  Ash  Disposal  Ponds  on  Groundwater 
Quality  at  a  Coal-fired  Power  Plant, 
W88-02340  5E 

ANDREWS,  W.  T. 

Malta  Seawater  RO  Facility, 

W88-02451  3A 

Malta  Seawater  RO  Facility  -  Update  on  the 

First  Two  Years  Operation, 

W88-02452  3A 

AOKI,  I. 

Entropy  Balance  in  Lake  Biwa, 

W88-01979  2H 

APARICIO,  J. 

Mathematical  Model  for  Unsteady  Supercritical 

Flow  on  a  Mobile  Sandy  Bed, 

W88-01963  2E 

ARBUCKLE,  J.  G. 

Environmental  Law  Handbook, 
W88-01654 


5G 


ARIMOTO,  R. 

Concentration  of  Trace  Metals  in  Precipitation, 
W88-02407  5A 

ARIOGLU,  E. 

Properties  of  Hydraulic  Stowing  Material  with 
Particular  Reference  to  Drainage  Requirements, 
W88-01579  3E 

ARMBRUSTER,  J.  T. 

Simulation  of  Flood  Hydrographs  for  Georgia 

Streams, 

W88-02353  2E 

ARMSTRONG,  R.  L. 

Snow  Cover  Data  Management:  The  Role  of 

WDC-A  for  Glaciology, 

W88-01961  2C 

ARON,  G. 

Regional  Rainfall  Intensity-Duration-Frequency 

Curves  for  Pennsylvania, 

W88-02387  2B 

ARORA,  M.  L. 

Evaluation  of  Activated  Biofiltration  and  Acti- 
vated  Biofiltration/ Activated   Sludge  Technol- 
ogies, 
W88-01851  5D 

ARTAMONOV,  Y.  V. 

Variability  of  the  Temperature  Field  Off  the 

North-Western  Coast  of  Africa, 

W88-01622  2L 

ARTS,  H.  H.  M. 

Nutrient  Dynamics  in  Small  Mesotrophic  Fens 

Surrounded  by  Cultivated  Land,  II.:  N  and  P 

Accumulation  in  Plant  Biomass  in  Relation  to 

the  Release  of  Inorganic  N  and  P  in  the  Peat 

Soil, 

W88-01848  2H 


ASANAGI,  E. 

Method  for  Strengthening  Soft  Soil, 
W88-01779 


2G 


ASHOK,  K. 

Comparison  of  Various  Designs  of  Solar  Stills, 
W88-02455  3A 

ASHTON,  P.  J. 

Ecosystem  Model  of  Phosphorus  Cycling  in  a 
Warm     Monomictic,     Hypertrophic     Impound- 
ment, 
W88-01978  2H 

ASMUND,  G. 

Heavy  Metal  Pollution  from  Mining  in  Green- 
land, 
W88-01562  5C 

AUST,  H.  J. 

Influence  of  Acid  Precipitation  on  the  Develop- 
ment of  Erysiphe  Graminis  DC  f.   sp.   Tritici 


Marchal  (Einfluss  Saeurehaltiger  Niederschlaege 
auf  die   Entwicklung   von   Erysiphe   Graminis 
DC.  f.  sp.  Marchal), 
W88-02098  5C 

AUSTIN,  A. 

Concept  and  Design  of  a  Substrata  Container  for 

Sampling  Periphyton, 

W88-02337  7B 

AUSTIN,  J.  H. 

Operation  and  Maintenance  of  Water  Systems  in 

Developing  Countries, 

W88-01890  5F 

AUSTIN,  S.  R. 

Toxic  Pollutant  Removals  and  Removal  Credits 

at  a  Major  POTW, 

W88-02196  5D 

AVERILL,  A.  L. 

Acid    Rain    Affects    Egg-Laying    Behavior   of 

Apple  Maggot  Flies, 

W88-01879  5C 

AXELSSON,  C.  L. 

Hydrogeological  Conditions  for  Leachate  Pro- 
duction Control  in  a  Sulfide  Mine  Tailing, 
W88-01556  5G 

AXEN,  S.  G. 

Method  of  In-Situ  Leaching  of  Ores, 
W88-01778  5G 

AXIAK.V. 

Effects  of  Exposure  to  Petroleum  Hydrocarbons 
on  the  Gill  Functions  and  Ciliary  Activities  of  a 
Marine  Bivalve, 
W88-01804  5C 

AYOK,  T. 

Fluorine    Pollution    in    the    Marmara    Region, 
Turkey.  Production  Methods  for  Fluorine  Re- 
moval and  Recovery, 
W88-01838  5D 

BABEU,  L. 

Comparison  of  Occurrence  and  Rates  of  Chemi- 
cal Biodegradation  in  Natural  Waters, 
W88-01722  5B 

BACH,  D.  P. 

Design  and  Management  of  Dredged  Material 
Containment  Areas  to  Improve  Hydraulic  Per- 
formance, 
W88-01602  5E 

BACHMAN,  S.  R. 

Determination  of  Organic  Acid  Anions  in  Pre- 
cipitation by  Ion  Chromatography  Exclusion, 
W88-02469  5A 

BACKMAN,  R.  C. 

Treatment  of  Dairy  Wastewater  by  the  Anaero- 
bic Up-Flow  Packed  Bed  Reactor, 
W88-02169  5D 

BADR-ELDIN,  S.  M. 

Incidence   of  Antibiotic    Resistant    Bacteria   in 

Drinking  Water  in  Cairo, 

W88-02486  5B 

BAE,  W. 

Critical  Evaluation  of  Microbial  Product  For- 
mation in  Biological  Processes, 
W88-01945  5D 

BAFFAUT,  C. 

Development  of  an  Expert  System  for  the  Anal- 
ysis of  Urban  Drainage  Using  'SWMM'  (Storm 
Water  Management  Model), 
W88-01759  6A 


PA-? 


AUTHOR  INDEX 


BERGENTHAL,  J.  F. 


BAHRE,  G. 

Computer  Aided  Control  of  Nitrogen  Removal 
in  Small  Activated  Sludge  Wastewater  Treat- 
ment Plants, 
W88-01959  5D 

BAILEY,  A.  C. 

Some  Hydrological  Aspects  of  Weather  Radar 

Research  in  the  United  Kingdom, 

W88-01964  7C 

BAILEY,  G.  W. 

Distribution  and  Cycling  of  Nutrients  at  Four 

Sites  in  the  Benguela  System, 

W88-01636  2L 

BAILEY,  T.  L. 

Testing  of  Alum  Recovery  for  Solids  Reduction 

and  Reuse, 

W88-02395  5F 

BALASCH,  J. 

Effects  of  Zinc  Sulphate  on  Haematological  Pa- 
rameters in  the  Dogfish  Scyliorhinus  canicula 
and  Influences  of  MS222, 
W88-O20O2  5C 

BALL,  J.  W. 

Toxic    Element    Composition    of    Acid    Mine 

Waters  from  Sulfide  Ore  Deposits, 

W88-01567  5A 

BALL,  R.  O. 

Institutional    Barriers    to    Land    Treatment    of 


Metal  Wiishing  Wastewaters, 
W88-0^87 


5D 


BANDARA,  CM.  M. 

Catchment  Ecosystems  and  Village  Tank  Cas- 
cades in  the  Dry  Zone  of  Sri  Lanka:  A  Time- 
Tested  System  of  Land  and  Water  Resource 
Management, 
W88-02237  3F 

Mahaweli  Strategy  of  Sri  Lanka  -  Great  Expec- 
tation of  a  Small  Nation, 
W88-02253  6B 

BANNISTER,  P. 

Observations  on  Water  Potential  and  Drought 
Resistance  of  Trees  and  Shrubs  After  a  Period  of 
Summer  Drought  Around  Dunedin,  New  Zea- 
land, 
W88-01806  21 

BARKER,  J.  F. 

Field  Evaluation  of  a  Simple  Microcosm  Simu- 
lating the  Behavior  of  Volatile  Organic  Com- 
pounds in  Subsurface  Materials, 
W88-01687  5B 

BARLOW,  R.  G. 

Development  of  Phytoplankton  Communities  in 
Terms  of  their  Particle  Size  Frequency  Distribu- 
tion, in  Newly  Upwelled  Waters  of  the  Southern 
Benguela  Current, 
W88-01638  2L 

BARMASSE,  M. 

Uptake   of  Cadmium    and    Zinc   by   Corn   on 

Sludge-Treated  Soils, 

W88-02124  5E 

BARRADAS,  V.  L. 

Diurnal  and   Seasonal  Variation  in  the  Water 
Relations  of  Some   Deciduous  and   Evergreen 
Trees  of  a  Deciduous  Dry  Forest  of  the  Western 
Coast  of  Mexico, 
W88-02366  21 

BARRIE,  L.  A. 

Concentration  of  Trace  Metals  in  Precipitation, 
W88-02407  5A 

BARRS,  H.  D. 

Physiological  Responses  of  Cotton  to  a  Single 
Waterlogging  at  High  and  Low  N-Levels, 
W88-01992  3F 


BARRY,  R.  G. 

Snow  Cover  Data  Management:  The  Role  of 

WDC-A  for  Glaciology, 

W88-01961  2C 

BARTON,  E.  D. 

Nutrient  Distributions  in  the  Central  Water 
Mass  Front  near  Cabo  Blanco,  October  1981, 
W88-01618  2L 

Structure  and  Variability  of  the  Central  Water 
Mass  Front  Off  Cabo   Blanco.   October    1981- 
April  1982, 
W88-01619  2L 

BASCHAK,  L.  A. 

Response  of  Two  Western  Canadian  Conifers  to 

Simulated  Acidic  Precipitation, 

W88-02464  5C 

BASS,  J.  M. 

Avoiding  Failure  of  Leachate  Collection  Sys- 
tems at  Hazardous  Waste  Landfills, 
W88-01749  5E 

BATELD,  K. 

Environmental  Conflicts:  Structure  and  Manage- 
ment, 
W88-02248  6D 

BATTERSON,  T.  R. 

St.  Marys  River,  Michigan:  An  Ecological  Pro- 
file, 

W88-01660  2E 

BAUER,  G.  E. 

Migration  and  Containment  of  Leachants  from 

Uranium  Tailings  Ponds, 

W88-01557  5E 


BAUGHMAN,  D.  R. 

Method  of  In-Situ  Leaching  of  Ores, 
W88-01778 


5G 


BAUMGARDNER,  D. 

New  Technique  for  the  Study  of  Cloud  Micros- 

tructure, 

W88-02044  7B 

BAZZANTI,  M. 

Profundal  Macrobenthos  Structure  as  a  Measure 
of  Long-Term  Environmental  Stress  in  a  Pollut- 
ed Lake, 
W88-02474  5C 

BECK,  M.  B. 

Water  Quality  Modeling:  A  Review  of  the  Anal- 
ysis of  Uncertainty, 
W88-01675  5G 

BECKER,  R.  J. 

Application  of  a  Suspension-Airlift-Loop-Reac- 
tor to  the  Purification  of  Difficult  Wastewater 
(Einsatz  eines  Suspensions-Airlift-Schlaufen 
Reaktors  zur  Reinigung  Problematischer  Ab- 
waesser), 
W88-01814  5D 

BECKETT,  D.  C. 

Vertical,  Horizontal,  and  Diel  Distribution  of 

Invertebrate    Drift    in    the    Lower    Mississippi 

River, 

W88-02278  2H 

BEDFORD,  W.  K. 

Nitrogen    and    Contaminant    Control    of   Coke 

Plant    Effluents    in    an    Upgraded    Biological 

System, 

W88-02307  5G 

BELANGER,  S.  E. 

Using  Asiatic  Clams  as  a  Biomonitor  for  Chryso- 
tile  Asbestos  in  Public  Water  Supplies, 
W88-02318  5  A 

BELL,  J.  P. 

Removal  of  Hazardous  Organic  Pollutants  by 

Adsorption  on  Microbial  Biomass, 

W88-01935  5D 


Removal  of  Hazardous  Organic   Pollutants  by 

Biomass  Adsorption, 

W88-01852  5D 

BELYANI,  M. 

Molecular  Weight  Distributions  of  Soluble  Or- 
ganic Matter  in  Various  Secondary  and  Tertiary 
Effluents, 
W88-01946  5D 

BEMENT,  L.  C. 

Buried   in   the   Bottoms:   The   Archaeology   of 

Lake   Creek   Reservoir,    Montgomery   County, 

Texas, 

W88-01663  6G 

BENDER,  J. 

Effects  of  Supplements  on  the  Bioaccumulation 

of  Lead  in  Anabaena  Spp., 

W88-01718  5C 

BENDER,  M.  E. 

Unavailability  of  Polynuclear  Aromatic  Hydro- 
carbons   from    Coal    Particles    to    the    Eastern 
Oyster, 
W88-02421  5B 

BENEDEK,  A. 

Effect    of    Operating    Parameters    on    Carbon 

Usage, 

W88-02288  5D 

BENEFIELD,  L. 

Nickel       Removal       from       Nickel       Plating 
Wastewater  Using  Iron,  Carbonate,  and  Poly- 
mers for  Precipitation  and  Coprecipitation, 
W88-02174  5D 

BENGTSSON,  B.-E. 

Vertebral  Deformities  and  Physiological  Effects 
in  Fourhorn  Sculpin  (Myoxocephalus  Quadri- 
cornis)  after  Long-Term  Exposure  to  a  Simulat- 
ed Heavy  Metal-Containing  Effluent, 
W88-02034  5C 

BENNDORF,  J. 

Control  of  Eutrophication  of  Lakes  and  Reser- 
voirs by  Means  of  Pre-Dams.  I.  Mode  of  Oper- 
ation and  Calculation  of  the  Nutrient  Elimina- 
tion Capacity, 
W88-01844  5G 

Control  of  Eutrophication  of  Lakes  and  Reser- 
voirs by  Means  of  Pre-Dams.  II.  Validation  of 
the  Phosphate  Removal  Model  and  Size  Optimi- 
zation, 
W88-01845  5G 

BENNETT,  J.  A. 

Removal  of  Toxic  Elements  in  Mine  Effluents 

by  CCIX, 

W88-01560  5D 

BERENYI,  E.  B. 

Recent    Developments    in    Methane    Recovery 

from  Municipal  Landfills, 

W88-01756  5E 

BEREZOWSKY,  M. 

Mathematical  Model  for  Unsteady  Supercritical 

Flow  on  a  Mobile  Sandy  Bed, 

W88-01963  2E 

BERG,  R.  C. 

Hydrogeologic  Evaluation  of  the  Effects  of  Sur- 
face Application  of  Sewage  Sludge  to  Agricul- 
tural Land  Near  Rockton,  Illinois, 
W88-01672  5B 


BERGENTHAL,  J.  F. 

Full-Scale     Demonstration 
Wastewater  Reuse, 
W88-02150 


of     Textile     Dye 


5D 


PA-3 


BERGH,  M.  O. 


AUTHOR  INDEX 


BERGH,  M.  O. 

Preliminary    Carbon    Budget    of  the    Southern 

Benguela  Pelagic  Ecosystem, 

W88-01635  2L 


BILSTAD,  T. 

Biodegradation  of  Oil  on  Drilled  Cuttings, 
W88-01930 


5D 


BERGMAN,  R.  A. 

Malta  Seawater  RO  Facility, 
W88-02451 


3A 


BERNABDALLAN,  S. 

Development  of  an  Expert  System  for  the  Anal- 
ysis of  Urban  Drainage  Using  'SWMM'  (Storm 
Water  Management  Model), 
W88-01759  6A 

BERNARDIN,  F.  E. 

Application  of  GAC  to  Industrial  Wastewaters, 
W88-02290  5D 

BERNDT,  C.  L. 

Improved  Nitrification  with  the  PACT(R)  Proc- 
ess 
W88-02306  5D 


Wet  Air  Regeneration  of  PAC, 
W88-02309 


5D 


BERNDTSSON,  R. 

Application  of  Infiltration  Equations  to  a  Catch- 
ment with  Large  Spatial  Variability  in  Infiltra- 
tion, 
W88-01969  2A 

BERNIER,  P.  Y. 

Microwave  Remote  Sensing  of  Snowpack  Prop- 
erties: Potential  and  Limitations, 
W88-02438  7B 

BERTHELOT,  G. 

Epidemiological  Survey  of  a  Major  Outbreak  of 

Nosocomial  Legionellosis, 

W88-01920  5C 

BERTHET,  B. 

In  Situ  Studies  and  Experiments  of  the  Ecotoxi- 
cology  of  Four  Metals  (Cd,  Pb,  Cu,  Zn)  on 
Algae  and  grazing  mollusks  (gastropoda) 
(Etudes  in  situ  Et  Experimentales  De  L'Ecotoxi- 
cologie  De  Quatre  Metaux  (Cd,  Pb,  Cu,  Zn) 
Chez  Des  Algues  Et  Des  Mollusques  Gastero- 
podes  Brouteurs), 
W88-02476  5C 

BERTHOUEX,  P.  M. 

Nitrogen    Transformations    and    Reduction    by 

Ridge  and  Furrow  Land  Treatment  of  Dairy 

Waste, 

W88-02173  5D 

BERTONATI,  M. 

Eutrophication   Model  of  the  Venice  Lagoon: 
Statistical  Treatment  of  'In  Situ'  Measurements 
of  Phytoplankton  Growth  Parameters, 
W88-01878  5C 

BEUSEN,  J.-M. 

Toxicity  of  Vanadium  to  Different  Freshwater 

Organisms, 

W88-01717  5C 

BHATIA,  K.  S. 

Measurement  of  Fluorescence  Decay  of  Crude 

Oil:    A    Potential    Technique    to    Identify    Oil 

Slicks, 

W88-01864  5B 

BHATTACHARYA,  S.  K. 

Modelling  Toxic  Response  of  Anaerobic  Treat- 
ment, 
W88-O2109  5D 

BILELLO,  L.  J. 

Removal  of  Toxic  or  Priority  Pollutants  from 

Process  Wastewater  by  GAC, 

W88-02291  5D 

BILLEN,  G. 

Determination  of  the  Biodegradable  Fraction  of 
Dissolved  Organic  Matter  in  Waters, 

W88-02343  5A 


BIRD,  S.  C. 

Effect  of  Hydrological  Factors  on  Trace  Metal 
Contamination  in  the  River  Tawe,  South  Wales, 
W88-02334  5B 

BISHOP,  M.  M. 

Testing  of  Alum  Recovery  for  Solids  Reduction 

and  Reuse, 

W88-02395  5F 

BISHOP,  S.  L. 

Considerations  Involved  in  the  Reactivation  of 

an  Existing  Water  Supply, 

W88-01898  5F 

BISSETT,  D.  W. 

Pollution  Control  through  By-Product  Recov- 
ery Using  Hyperfiltration.  Case  Study  of  a  Spe- 
cialty Cheese  Producer, 
W88-02171  5D 

BISWAS,  A.  K. 

Methodology  for  Monitoring  and  Evaluation  of 
Integrated  Land  and  Water  Development, 
W88-02232  6B 

BITTON,  G. 

Reduction  of  Microbial  Indicators  and  Viruses 

in  a  Cypress  Strand, 

W88-01947  5B 

BLABER,  S.  J.  M. 

Influence  of  Turbidity  on  Juvenile  Marine 
Fishes  in  Estuaries.  Part  1 .  Field  Studies  at  Lake 
St.  Lucia  on  the  Southeastern  Coast  of  Africa, 
W88-01706  2L 

Influence  of  Turbidity  on  Juvenile  Marine 
Fishes  in  Estuaries.  Part  2.  Laboratory  Studies, 
Comparisons  with  Field  Data  and  Conclusions, 
W88-01707  2L 

BLAHA,  F.  J. 

Institutional    Barriers    to    Land    Treatment    of 

Metal  Finishing  Wastewaters, 

W88-02187  5D 

BLANC,  F.  C. 

Development  of  Biofilm  in  the  Anaerobic  Rotat- 
ing Biological  Contactor  Process, 
W88-02225  5D 

Treatment  of  Dairy  Wastewater  by  the  Anaero- 
bic Up-Flow  Packed  Bed  Reactor, 
W88-02169  5D 

BLANCHARD,  F.  A. 

2,2-Dibromo-3-Nitriloproprionamide    (DBNPA) 
Chemical  Degradation  in  Natural  Waters:  Ex- 
perimental Evaluation  and  Modeling  of  Com- 
petitive Pathways, 
W88-01840  5B 

BLANDFORT,  H. 

Report  About  Experiences  in  Intercomparison 
Studies  in  the  Administration  for  Water  Econo- 
my of  Rheinland-Pfalz  (Erfahrungsbericht  uber 
Ringversuche  in  der  Wasserwirtschaftsverwal- 
tung  von  Rheinland-Pfalz), 
W88-01975  5A 

BLANE,  F.  C. 

Performance  of  an   Anaerobic   Filter  Treating 

Soluble  Carbohydrate  Waste, 

W88-02209  5D 

BLASCO,  D. 

Phytoplankton  Assemblages  in  Coastal  Upwell- 

ing  Areas, 

W88-01640  2L 

BOARDMAN,  G.  D. 

Sorption/Desorption     of     Various     Inorganic 

Agents  on  Oil  Shale, 

W88-02154  5E 


BOEHM,  P.  D. 

Lignin   Geochemistry   of  Sediments   from   the 

Narragansett  Bay  Estuary, 

W88-01970  2L 

BOEVE,  L. 

Method  of  Producing  Ultrapure,  Pyrogen-Free 

Water, 

W88-01794  5F 

BOGDAN,  K.  G. 

Quantitative    Comparison   of  Food    Niches   in 
Some  Freshwater  Zooplankton:  A  Multi-Tracer- 
Cell  Approach, 
W88-01704  2H 

BOGEN,  D.  C. 

Electrothermal  Atomic-Absorption  Spectromet- 

ric  Analysis  of  Lake  Waters  for  Mn,  Fe,  Pb,  and 

Cd, 

W88-02359  5A 

BOHNE-MATUSALL,  R. 

Specific   Analysis   of  Oil   Emulsions   in   Water 
(Differenzierte  Bestimmung  von  Oelemulsionen 
in  Wasser), 
W88-02082  5A 


BOHUNSKY,  J.  M. 

Industrial  Sludge  Disposal  in  Michigan, 
W88-01500 


5E 


BOLTON,  F.  R. 

Nitrogen  and  Water  Balance  Studies  in  Relation 
to  Farmyard  Manure  and  N-Fertilizer  Applica- 
tions to  Sri  Lankan  Luvisols, 
W88-02081  5B 

BONED  NIELL,  M. 

Prevention  of  Water  Pollution  and  Plan  for  the 
Exploitation  of  the  Ash  Tip  of  the  La  Robla 
Conventional  Power  Station, 
W88-01555  5E 

BONNER,  W.  P. 

Evaluation  of  Vermiculite,  Iron  Filings,  Lime, 
Sulfide,  and  Lime  Sulfide  in  the  Treatment  of 
Plating  Rinsewaters, 
W88-02176  5D 

BOODT,  C. 

Silt  Concentration  Measurements, 

W88-01527  7A 

BORCHARDT,  J.  A. 

Removal    of  Total    Toxic    Organics    at    Ford 

Motor  Company, 

W88-02202  5D 

BORREGO,  J.  J. 

Design  and  Performance  of  a  New  Medium  for 
the  Quantitative   Recovery   of  Staphylococcus 
aureus  from  Recreational  Waters, 
W88-01985  5A 

BORUP,  M.  B. 

Photocatalysed  Oxidation  of  Toxic  Organics, 
W88-01932  5D 

BOSDAL,  T. 

Biodegradation  of  Oil  on  Drilled  Cuttings, 
W88-01930  5D 

BOSTROM,  C.  E. 

Occurrence  of  Precursors  and  N-Alkyl-N-Nitro- 

so  Compounds, 

W88-01821  5C 

BOWDAN,  E.  S. 
Acid    Rain    Affects    Egg-Laying    Behavior   of 
Apple  Maggot  Flies, 
W88-01879  5C 

BOWEN,  P.  T. 

Process  Considerations  in  Land  Treatment  of 

Refinery  Sludges, 

W88-02185  5D 


PA^4 


AUTHOR  INDEX 


BURDEN,  D.  6. 


BOWERS,  A.  R. 

Role  of  Fe(lII)  in  Metal  Complex  Adsorption  by 

Hydrous  Solids, 

W88-01835  2K 

BOWLUS,  D.  R. 

Prevention    and    Containment    of    Hazardous/ 
Toxic  Materials  Spills  in  Department  of  Defense 
Storage  and  Handling  Areas, 
W88-01736  5E 

BOYD,  A.  J. 

Environmental  Basin  Model  for  West  Coast  Pe- 
lagic Fish  Distribution, 
W88-01650  2L 

Seasonal  Trends  in  the  Longshore  Distribution 
of  Surface  Temperatures  off  Southwestern 
Africa  18-34  S,  and  their  Relation  to  Subsurface 
Conditions  and  Currents  in  the  Area  21-24  S, 
W88-01625  2L 

BOYLE,  W.  C. 

Improved  Alkalimetric  Monitoring  for  Anaero- 
bic Digestion  of  Poultry  Manure, 
W88-02147  5D 

Nitrogen    Transformations    and    Reduction    by 

Ridge  and  Furrow  Land  Treatment  of  Dairy 

Waste, 

W88-02173  5D 

Regulation  of  the  Synthesis  of  the  Denitrifying 

Enzymes  in  Activated  Sludge, 

W88-02213  5D 

BRANDON,  D. 

Prediction   of   Surface    Runoff  Water   Quality 
from    Black    Rock    Harbor    Dredged    Material 
Placed  in  an  Upland  Disposal  Site, 
W88-02279  5E 


BROBST,  R.  B. 

Baling:  A  Case  Study, 
W88-01757 


5E 


BRANNON,  J.  M. 

Capping  Contaminated  Dredged  Material, 
W88-01535 


5E 


BROCK,  J.  H. 

I.  Potential  Effects  of  Partial  Water  Withdraw- 
als from  the  Verde  River  on  Riparian  Vegeta- 
tion, 

W88-01670  6G 

II.  Structure  of  Riparian  Habitats  at  Selected 
Sites  Along  the  Verde  and  East  Verde  Rivers  of 
Central  Arizona, 

W88-01671  6G 

BROCKWAY,  C.  E. 

Evaluation    of   Irrigation    Management    Proce- 
dures for  Geothermal  Effluent, 
W88-02268  3C 

BRONCKHORST,  B. 

Seeking  a  New   Balance   in   the   Deteriorating 

Upper  Citarum  Basin, 

W88-02234  6F 


BROOKS,  C.  S. 

Metals  Recovery  from  Waste  Acids, 
W88-02188 


5D 


BROSSEAU,  G. 

Nonconvexity  of  the  Reservoir  Design  Problem, 
W88-01701  8A 


BROUGHTON,  C.  W. 

Principles  of  Liquid-Phase  Adsorption, 
W88-02286 


BRASHEAR,  D.  A. 

Use  of  a  Vacuum  Filtration  Technique  to  Study 
Leaching    of    Indigenous    Viruses    from    Raw 
Wastewater  Sludge, 
W88-01841  5B 

BRIDLE,  T.  R. 

Nitrogen   and    Contaminant    Control    of  Coke 

Plant    Effluents    in    an    Upgraded    Biological 

System, 

W88-02307  5G 

BRIEGEL,  H.  J. 

Headspace  Technique  to  Determine  the  Pres- 
ence of  Volatile  Halocarbons  in  Drinking  Water. 
The  Problematic  Arising  from  the  Preparation 
of  a  Blank  Sample  as  Well  as  the  Cleansing  of 
the  Sampling  Apparatuses  (Headspace-Technik 
zur  Bestimmung  von  fluchtingen  Chlorkohlen- 
wasserstoffen  in  Trinkwasser.  Problematik  der 
Erstellung  von  Nullwasser  sowie  Reinigung  der 
Probenahmegefasse), 
W88-01977  5A 

BRINK,  K.  H. 

Some  Aspects  of  Physical  Processes  in  Coastal 

Upwelling, 

W88-01616  2L 

BRISCOE,  J. 

Role  for  Water  Supply  and  Sanitation  in  the 

Child  Survival  Revolution, 

W88-01990  5F 

BRITZ,  T.  J. 

Isolation  and  Characterization  of  Acinetobacter 
Strains  Present  in  the  Liquid  Phase  of  an  Aero- 
bic Fixed  Bed  Digester,  while  Treating  a  Petro- 
chemical Effluent, 
W88-O2087  5D 

Performance  and  Mixing  Characteristics  of  an 
Anaerobic  Hybrid  Reactor  Treating  a  Synthetic 
Fatty  Acid  Containing  Substrate, 
W88-02088  5D 


5D 


BROWN,  G.  J. 

Pilot-Scale   Anaerobic   Treatment   of  Peroxide 
Bleachery  Waste,  Paper  Machine  Effluent  and 
Waste  Activated  Sludge, 
W88-02166  5D 

BROWN,  J.  S. 

Lignin   Geochemistry   of  Sediments   from   the 

Narragansett  Bay  Estuary, 

W88-01970  2L 

BROWN,  J.  W. 

Studies  of  Humic  and  Fulvic  Acid  Dynamics  in 
Coastal  Marine  Waters  of  South  Florida, 
W88-02056  2L 


BROWN,  M.  A. 

Environmental  Law  Handbook, 
W88-01654 


5G 


ings  on  its  Impact  on  Fisheries  of  the  Southern 
Benguela  Region  (Un  Analisis  de  las  Recientes 
Perturbaciones  en  el  Atlantico  Sudeste  y  los 
Ultimos  Hallazgos  Sobre  su  Impacto  en  la  Pes- 
queria  de  la  Region  sur  de  Benguela), 
W88-01628  2L 

BRUNN,  W. 

Headspace  Technique  to  Determine  the  Pres- 
ence of  Volatile  Halocarbons  in  Drinking  Water. 
The  Problematic  Arising  from  the  Preparation 
of  a  Blank  Sample  as  Well  as  the  Cleansing  of 
the  Sampling  Apparatuses  (Headspace-Technik 
zur  Bestimmung  von  fluchtingen  Chlorkohlen- 
wasserstoffen  in  Trinkwasser.  Problematik  der 
Erstellung  von  Nullwasser  sowie  Reinigung  der 
Probenahmegefasse), 
W88-01977  5A 

BRUTSCH,  W.  A. 

Considerations  Involved  in  the  Reactivation  of 

an  Existing  Water  Supply, 

W88-01898  5F 

BRYAN,  A.  M. 

Systematic  Approach  to  the  Detection  and  Re- 
moval of  Toxic  Organic  Pollutants  in  Drinking 
Water, 
W88-02274  5F 

BRYANT,  C.  W. 

Benthal  Interactions  in  a  Kraft  Mill  Wastewater 

Lagoon, 

W88-02165  5D 

Molecular  Weight  Distributions  of  Soluble  Or- 
ganic Matter  in  Various  Secondary  and  Tertiary 
Effluents, 
W88-01946  5D 


BROWN,  P.  C. 

Development  of  Phytoplankton  Communities  in 
Terms  of  their  Particle  Size  Frequency  Distribu- 
tion, in  Newly  Upwelled  Waters  of  the  Southern 
Benguela  Current, 
W88-01638  2L 

Phytoplankton  Distribution  and  Dynamics  in  the 

Southern  Benguela  Current, 

W88-01637  2L 

BRULE,  T. 

Reproductive    Biology    and    the    Pathological 
Changes  of  the  Plaice  Pleuronectes  Platessa  (L.) 
After  the  'Amoco  Cadiz'  Oil  Spill  Along  the 
North-West  Coast  of  Brittany, 
W88-02372  5C 

BRUMM,  T.  J. 

Efficiency  of  Electrochemical  Oxidation  of  Sul- 
fite and  Oxygenation  of  Water, 
W88-02148  5D 

BRUN,  P. 

Epidemiological  Survey  of  a  Major  Outbreak  of 

Nosocomial  Legionellosis, 

W88-01920  5C 

BRUNDRIT,  G.  B. 

Analysis  of  the  Recent  Environmental  Perturba- 
tion in  the  South  East  Atlantic  and  Latest  Find- 


BRYSON,  N.  S. 

Environmental  Law  Handbook, 
W88-01654 


5G 


BUCHANAN,  T. 

Chemical  Composition  of  Fresh  Snow  on  Mount 

Everest, 

W88-01860  5A 

BUGLIARELLO,  G. 

Computers  and  Water  Resources  Education:  A 
Projection, 

W88-02415  7C 

BULANI,  W. 

Economic    and    Environmental    Benefits    from 
Froth  Flotation  Recovery  of  Titanium,  Zirconi- 
um, Iron  and  Rare  Earth  Minerals  from  Oils  and 
Tailings, 
W88-01927  5D 

BULGAKOV,  N.  P. 

Variability  of  the  Temperature  Field  Off  the 

North-Western  Coast  of  Africa, 

W88-01622  2L 

BULKLEY,  J.  W. 

Cadmium  Effects  on  Mycorrhiage:  A  Research 
Need  in  Forestland  Application  of  Sludge, 
W88-01520  5C 

BURBY,  R.  J. 

Emerging    State    Roles   in   Urban    Stormwater 

Management, 

W88-02383  6E 

BURCHI,  S. 

Different  Types  of  River   Basin   Entities   -   A 

Global  Outlook, 

W88-02256  6E 

BURDEN,  D.  G. 

Isolation  as  a  Restoration  Strategy  for  Nutrient 
Reduction  in  a  Small  Hypereutrophic  Lake, 
W88-02336  5G 


PA-5 


BURKE,  T. 


AUTHOR  INDEX 


BURKE,  T. 

Sludge  Thickening   Does  Work   -  And   Saves 

Money, 

W88-02131  5D 

BURN,  D.  H. 

Nonlinear  Optimization  Modeling  of  Coliform 

Bacteria, 

W88-02490  5G 

BURTON,  G.  A. 

Aeromonas  Hydrophila  Densities  in  Thermally- 
Altered  Reservoir  Water  and  Sediments, 
W88-02461  5C 

BURTON,  T.  M. 

Biomass  and  Compositional  Changes  in  the  Peri- 
phytic  Community  of  an  Artificial   Stream  in 
Response  to  Lowered  pH, 
W88-02468  5C 

BUSBY,  M.  M. 

Influence  of  Industrial  Wastes  on  the  Formation 
of  Volatile  Halogenated  Organics  During  Efflu- 
ent Chlorination, 
W88-02195  5D 

BUTTSTEDT,  R. 

Report  About  Experiences  in  Intercomparison 
Studies  in  the  Administration  for  Water  Econo- 
my of  Rheinland-Pfalz  (Erfahrungsbericht  uber 
Ringversuche  in  der  Wasserwirtschaftsverwal- 
tung  von  Rheinland-Pfalz), 
W88-01975  5A 

CABALA,  D. 

Water  Problem  in  Relation  to  Mining  at  Magne- 

site  Deposits  in  Slovakia, 

W88-01580  4B 

CAI,  W.  M. 

Study  on  the  Use  of  Bipolar-Particles-Electrodes 

in  Decolorization  of  Dyeing  Effluents  and  its 

Principle, 

W88-01933  5D 

CAINES,  L.  A. 

Long-Term    Changes    in    Fish    Populations    of 
Acid   Streams  and   Lochs  in  Galloway   South 
West  Scotland, 
W88-02485  2H 

CAIRNS,  J. 

Using  Asiatic  Clams  as  a  Biomonitor  for  Chryso- 
tile  Asbestos  in  Public  Water  Supplies, 

W88-02318  5  A 

CALDWELL,  J. 

Aspects  of  Phosphogypsum  Waste  Disposal, 
W88-01733  5E 

CALMANO,  W. 

Sediment  Quality  Criteria  -  General  Aspects  and 

International  State  of  Discussion  (Qualitaetskri- 

terien    fuer   Gewaessersedimente   -   Allgemeine 

Problematik  und  Internationaler  Stand  der  Dis- 

kussion), 

W88-02086  5A 

CALMET,  D. 

239,  240Pu  Levels  in  Mussels  Mytilus  Sp.  Col- 
lected from  the  French  Coasts  (1983-1984):  A 
Radiochemical  and  Microanalytical  Study  (Suivi 
des  Niveaux  de  Plutonium  239-240  dans  des 
Moules  Mytilus  Sp.  Prevelees  sur  le  Littoral 
Francais  (1983-1984):  Etudes  Radiochimique  et 
Microanalytique), 
W88-02105  5B 

CAMACHO,  R.  D.  P. 

Anaerobic  Wastewater  Treatment  in  the  Food 
Processing  Industry:  Two  Case  Studies, 
W88-02113  5D 

CAMARA,  A.  S. 

Maintenance  Strategies  for  Sewerage  Systems, 
WX8-01954  5D 


CAMARGO,  E.  B. 

Biogas  Clean-Up  and  Utilization, 

W88-02118 


5D 


CAMPBELL,  D.  H. 

Estimates  of  Acidification  of  Lakes  in  the  Mt. 

Zirkel  Wilderness  Area,  Colorado, 

W88-01915  5A 

CAMPBELL,  H.  J. 

In-Basin  Chlorination  for  Control  of  Activated 

Sludge  Bulking  in  Industrial  Waste  Treatment 

Plants, 

W88-02207  5D 

CAMPBELL,  J.  W. 

Aesthetic  Renovation, 

W88-01510  5E 

CAMPBELL,  T. 

Applying  Lessons  from  Housing  to  Meeting  the 

Challenge  of  Water  and  Sanitation  for  the  Urban 

Poor, 

W88-02062  5F 

CAMPOS,  J.  R. 

Anaerobic  Wastewater  Treatment  in  the  Food 
Processing  Industry:  Two  Case  Studies, 
W88-02113  5D 

CANO,  G.  J. 

Legal  and  Administrative  Tools  for  River  Basin 

Development, 

W88-02246  6E 


CANTER,  L.  W. 

Ground  Water  Quality  Protection, 
W88-01655 


5G 


CASTENSSON,  R. 

Water  Resources  Conflicts  in  Integrated  River 

Basin    Development:    The    Case    of   Kavlinge 

River, 

W88-02251  6D 

CASTRO,  M.  S. 

Biogenic  Hydrogen  Sulfide  Emissions  From  Se- 
lected Florida  Wetlands, 
W88-02463  5B 

CATUNDA,  P.  F.  C. 

Activated  Sludge  Settlers:  Design  and  Optimiza- 
tion, 
W88-01955  5D 

CECH,  I. 

Health  Significance  of  Chlorination  Byproducts 
in  Drinking  Water:  The  Houston  Experience, 
W88-02427  5C 


CERENZIO,  P.  F. 

Turnaround  in  Sussex  County, 
W88-02123 


CANTWELL,  F.  F. 

Prediction  of  Soluble  Nickel  Removal  by  Acti- 
vated Sludge  Using  Free  Metal  Ion  Concentra- 
tions, 
W88-01938  5D 

CAPUTI,  N. 

Influence   of  Environmental   Variables   on   the 
Fish  Fauna  of  the  Deeper  Waters  of  a  Large 
Australian  Estuary, 
W88-02371  2L 

CARNEY,  D.  F. 

Accomodating      Environmental      Constraints- 
Modification  of  a  Navigational  Project  in  Coast- 
al Louisiana, 
W88-01532  6G 

CARTER,  J.  L. 

Effects  of  Alkalinity  and  Hardness  on  Anaerobic 

Digestion  of  Landfill  Leachate, 

W88-02194  5D 

CARY,  J.  W. 

New  Method  for  Calculating  Frost  Heave  In- 
cluding Solute  Effects, 
W88-01693  2C 

CASAS,  J. 

Geophysical  Prospecting  for  Mined  Areas  Iden- 
tification. 'San  Jose'  Mine  Case  History  (Caceres 
-  Spain), 
W88-01582  4B 

Mine  Dewatering  Design  in  Surface  Mining  to 
Improve  the  Quality  of  Ground  Water, 
W88-01581  4B 

CASHMAN,  J.  R. 

Management  of  Hazardous  Waste:  Treatment/ 

Storage/Disposal  Facilities, 

W88-02325  5D 

CASTALDI,  F.  J. 

Application   of  Combined   Powdered   Carbon/ 
Activated  Sludge  Treatment  to  Lurgi  Process 
Coal  Gasification  Wastewaters, 
W88-02303  5D 


5E 


CERVENY,  R.  S. 

Relationship  Between  Summer-Season  Rainfall 

Events  and  Lake-Surface  Area, 

W88-02389  2A 

CEVALLOS,  J.  E. 

Sludge  Bulking  Control  for  Highly  Degradable 

Wastewaters  Using  the  Cyclic  Activated  Sludge 

System, 

W88-02170  5D 

CHADIK,  P.  A. 

Developing  Models  for  Predicting  Trihalometh- 
ane  Formation  Potential  and  Kinetics, 
W88-01893  5F 

CHAKRABORTTY,  M. 

Influence  of  Domestic  Sewage  on  Growth  and 
Nitrogen  Fixation  of  Azolla  pinnata  R.  Br., 
W88-02078  5E 

CHAMBERS,  P.  A. 

Light  and  Nutrients  in  the  Control  of  Aquatic 
Plant  Community  Structure.  I.  In  Situ  Experi- 
ments, 
W88-01980  2H 

Light  and  Nutrients  in  the  Control  of  Aquatic 
Plant  Community  Structure.  II.  In  situ  Observa- 
tions, 
W88-01981  21 

CHAMBON,  P. 

Use  of  Autocorrelation  Molecular  Descriptors  in 
Quantitative  Structure-Ecotoxicity  Relatioships 
Studies  (Utilisation  des  Descripteurs  Molecu- 
laires  d' Autocorrelation  dans  les  Etudes  Quanti- 
tatives  du  Type  Structure-Ecotoxicite), 
W88-02104  5C 

CHAMPION,  R.  W. 

Design  and  Construction-Theodore  Ship  Chan- 
nel, 

W88-01524  8A 

CHAN,  W.  H. 

Concentration  of  Trace  Metals  in  Precipitation, 

W88-02407  5A 

CHANG,  H. 

Influence  of  Industrial  Wastes  on  the  Formation 
of  Volatile  Halogenated  Organics  During  Efflu- 
ent Chlorination, 
W88-02195  5D 

CHANG,  J.  S. 

Theoretical  Assessment  of  Pollutant  Deposition 
to  Individual  Land  Types  During  A  Regional- 
Scale  Acid  Deposition  Episode, 
W88-02404  5B 


PA-6 


AUTHOR  INDEX 


COLLEN,  P. 


CHAO,  Y.  M. 

PAC-Activated  Sludge  Treatment  of  Coke-Plant 

Wastewater, 

W88-02136  5D 

CHAPELLE,  F.  H. 

Bacteria  in   Deep  Coastal   Plain   Sediments  of 

Maryland:    A    Possible    Source    of    C02    to 

Groundwater, 

W88-01694  2F 

CHARMASSON,  S. 

239,  240Pu  Levels  in  Mussels  Mytilus  Sp.  Col- 
lected from  the  French  Coasts  (1983-1984):  A 
Radiochemical  and  Microanalytical  Study  (Suivi 
des  Niveau*  de  Plutonium  239-240  dans  des 
Moules  Mytilus  Sp.  Prevelees  sur  le  Littoral 
Francais  (1983-1984):  Etudes  Radiochimique  et 
Microanalytique), 
W88-02105  5B 

CHARPENTIER,  J. 

Oxidation-Reduction   Potential   (ORP)   Regula- 
tion: A  Way  to  Optimize  Pollution  Removal  and 
Energy   Savings  in  the   Low   Load   Activated 
Sludge  Process, 
W88-01958  5D 

CHASE,  S. 

Determination  of  Parts-per-Billion  Concentra- 
tions of  Dioxane  in  Water  and  Soil  by  Purge  and 
Trap  Gas  Chromatography/Mass  Spectrometry 
or  Charcoal  Tube  Enrichment  Gas  Chromatog- 
raphy, 
W88-01868  5A 

CHASSARD-BOUCHAUD,  C. 

239,  240Pu  Levels  in  Mussels  Mytilus  Sp.  Col- 
lected from  the  French  Coasts  (1983-1984):  A 
Radiochemical  and  Microanalytical  Study  (Suivi 
des  Niveaux  de  Plutonium  239-240  dans  des 
Moules  Mytilus  Sp.  Prevelees  sur  le  Littoral 
Francais  (1983-1984):  Etudes  Radiochimique  et 
Microanalytique), 
W88-O2105  5B 

CHASTRETTE,  M. 

Use  of  Autocorrelation  Molecular  Descriptors  in 
Quantitative  Structure-Ecotoxicity  Relatioships 
Studies  (Utilisation  des  Descripteurs  Molecu- 
laires  d' Autocorrelation  dans  les  Etudes  Quanti- 
tatives  du  Type  Structure-Ecotoxicite), 
W88-02104  5C 

CHATKrrnKUNRONG,  w. 

Characterization  and  Determination  of  Lipophi- 
lic Hydrocarbons   in   the   Chao   Phraya,   Bang 
Pakong  and  Tha-Chin  Rivers  and  the  Upper 
Gulf  of  Thailand, 
W88-02362  5B 

CHEN,  J.  C.  T. 

Some    Experience    in    Softening    the    Oilfield 
Waters  by  Ion  Exchange  for  Steamflood  Oper- 
ation, 
W88-02156  5D 

CHEN,  S.  J. 

Performance  Evaluation  of  the  Anaerobic  Fluid- 
ized  Bed  Biofilm  Reactor:  Methane  Production 
from  Glucose, 
W88-02223  5D 

CHEPAIKTN,  G.  A. 

Model  of  a  High-Head  Bottom  Spillway  with 
Interaction  of  Concentric  Swirled  Flows, 
W88-01906  8B 

CHERNYI,  N.  I. 

Steady-State  Moisture  Transport  in  an  Inhomo- 

geneous  Porous  Medium, 

W88-01905  8D 

CHERRY,  D.  S. 

Using  Asiatic  Clams  as  a  Biomonitor  for  Chryso- 
tile  Asbestos  in  Public  Water  Supplies, 
W88-02318  5A 


CHERRY,  K.  F. 

Plating  Waste  Treatment, 
W88-01653 


5D 


CHESCHEIR,  G.  M. 

Laboratory  Methods  for  Estimating  Available 

Nitrogen  in  Manures  and  Sludges, 

W88-02072  5E 

CHESTERIKOFF,  A. 

Evaluation  of  the  Repartition  of  PCBs  between 
Dissolved  and  Particulate  Matter  in  River  Seine 
(France)  (Evaluation  de  la  Repartition  Particu- 
laire/Aqueuse  des  PCB  (Polychlorobiphenyles) 
en  Seine), 
W88-02106  5B 

PCB  Pollution   Behaviour  in  the  River  Seine, 
W88-02341  5B 

CHESTERS,  G. 

Effect  of  Ash  Disposal  Ponds  on  Groundwater 
Quality  at  a  Coal-fired  Power  Plant, 
W88-02340  5E 

CHEVREUIL,  M. 

Evaluation  of  the  Repartition  of  PCBs  between 
Dissolved  and  Particulate  Matter  in  River  Seine 
(France)  (Evaluation  de  la  Repartition  Particu- 
laire/Aqueuse  des  PCB  (Polychlorobiphenyles) 
en  Seine), 
W88-02106  5B 

PCB  Pollution  Behaviour  in  the  River  Seine, 
W88-02341  5B 

CHIESA,  S.  C. 

Impact  of  Select  Industrial  Waste  Components 
on  Biological  Phosphorus  Removal, 
W88-02220  5D 

CHIKUMA,  M. 

Levels  and   Ages  of  Selenium   and   Metals  in 
Sedimentary  Cores  of  Ise  Bay  as  Determined  by 
210-Pb  Dating  Technique, 
W88-01719  5B 

CHOU,  C.  Y. 

Hybrid  Bioliquefaction  and  Biogasification  for 
Papaya  Processing  Wastes  in  the  Tropics, 
W88-02159  5D 

CHOW,  B.  M. 

Data  Bases:  Getting  the  Most  for  Your  Money, 
W88-02392  7C 

CHOW,  F.  L. 

Bacterial  Mutagenicity  and  Chemical  Analysis 
of    Polycyclic    Aromatic    Hydrocarbons    and 
Some  Nitro  Derivatives  in  Environmental  Sam- 
ples Collected  in  West  Germany, 
W88-02057  5C 

CHOW,  W. 

Monitoring  Methods  Assessed  for  Power  Plant 

Waste  Streams, 

W88-01815  5D 

CHOWDHURY,  Z.  K. 

Benthal  Interactions  in  a  Kraft  Mill  Wastewater 

Lagoon, 

W88-02165  5D 

Developing  Models  for  Predicting  Trihalometh- 
ane  Formation  Potential  and  Kinetics, 
W88-01893  5F 

CHRISTENSEN,  E.  A. 

In   Vitro    Induction   of  Sister   Chromatid    Ex- 
changes and  Chromosomal  Aberrations  in  Pe- 
ripheral Lymphocytes  of  the  Oyster  Toadfish 
and  American  Eel, 
W88-02059  5C 

CHUANG,  N.  S.  R. 

Evaluation  of  Vermiculite,  Iron  Filings,  Lime, 
Sulfide,  and  Lime  Sulfide  in  the  Treatment  of 
Plating  Rinsewaters, 
W88-02176  5D 


CIRMO,  C.  P. 

Effects  of  Feeding  and  Temperature  on  Uptake, 
Elimination  and  Metabolism  of  Benzo(a)pyrene 
in  the  Bluegill  Sunfish  (Lepomis  macrochirus), 
W88-02027  5C 

CLAFF,  R.  E. 

Evaluation  of  Percent  Removal  Variability  for 

Priority  Pollutants  in  POTWs, 

W88-02222  5D 

CLARK,  P.  A. 

Wet  Deposition  of  Sulfate  and  Its  Relationship 

to  Sulphur  Dioxide  Emissions, 

W88-02406  5B 

CLARK,  W.  S. 

Oil  Contamination  of  Raptors  Migrating  Along 

the  R.ed  Sea, 

W88-01857  5C 

CLARKE,  A.  G. 

Oxidation  of  S02  in  Rainwater  and  its  Role  in 

Acid  Rain  Chemistry, 

W88-02405  5B 

CLEMO,  T.  M. 

Laboratory   and   Simulation   Studies   of  Solute 

Transport  in  Fracture  Networks, 

W88-01683  5B 

CLINE,  P.  V. 

Migration  and  Degradation  Patterns  of  Volatile 

Organic  Compounds, 

W88-01727  5B 

CLOBUS,  A. 

Impacts  Against  the  Wall  of  a  Scaled-Up  Fluid- 

ized  Bed, 

W88-02434  3A 

CLUCKIE,  I.  D. 

Some  Hydrological  Aspects  of  Weather  Radar 

Research  in  the  United  Kingdom, 

W88-01964  7C 

COCCI,  A.  A. 

Pilot-Scale   Anaerobic   Treatment   of  Peroxide 
Bleachery  Waste,  Paper  Machine  Effluent  and 
Waste  Activated  Sludge, 
W88-02166  5D 

COCHRAN,  J.  W. 

Field  Evaluation  of  a  Simple  Microcosm  Simu- 
lating the  Behavior  of  Volatile  Organic  Com- 
pounds in  Subsurface  Materials, 
W88-01687  5B 

COCHRANE,  K.  L. 

Ecosystem  Model  of  Phosphorus  Cycling  in  a 
Warm    Monomictic,     Hypertrophic    Impound- 
ment, 
W88-01978  2H 

COELEN,  S.  P. 

Long-Run  Forecasting  of  Regional  Economic 

Activity   for  Use   in   Water   Resource   Project 

Evaluations, 

W88-02277  6D 

COHEN,  R.  M. 

Remedial    Action    Assessment    for    Hazardous 
Waste  Sites  via  Numerical  Simulation, 
W88-01735  5B 

COLIN,  J.  L. 

Sequential  Sampling  of  Snow  in  a  Rural  Area. 
Experimentation  and  Identification  of  the  Acidi- 
fying Agents, 
W88-02409  5B 

COLLEN,  P. 

Long-Term    Changes    in    Fish    Populations    of 
Acid   Streams  and   Lochs  in   Galloway   South 
West  Scotland, 
W88-02485  2H 


PA-7 


COLLIER,  C.  G. 


AUTHOR  INDEX 


COLLIER,  C.  G. 

Some  Hydrological  Aspects  of  Weather  Radar 

Research  in  the  United  Kingdom, 

W88-01964  7C 

COLLINS,  I.  F. 

Two-  and  Three-Dimensional  Steady  Quasi- 
Linear  Infiltration  From  Buried  and  Surface 
Cavities  Using  Boundary  Element  Techniques, 
W88-01695  2G 

COLLINS,  M.  R. 

Benthal  Interactions  in  a  Kraft  Mill  Wastewater 

Lagoon, 

W88-02165  5D 

CONDREN,  A.  J. 

Design,   Operational,   and   Cost   Considerations 

for  Vacuum  Assisted  Sludge  Dewatering  Bed 

Systems, 

W88-01856  5D 

CONIGLIO,  W.  A. 

Development  of  Quantitative  Estimates  of  Un- 
certainty in  Environmental  Risk  Assessments 
When  the  Scientific  Data  Base  is  Inadequate, 
W88-02025  7C 

CONVERSE,  J.  C. 

Improved  Alkalimetric  Monitoring  for  Anaero- 
bic Digestion  of  Poultry  Manure, 
W88-02147  5D 

COODY,  P.  N. 

Effect  of  COD  Loading  as  Glucose  on  Critical 
Design  Parameters  in  Land  Treatment  Systems, 
W88-02151  5D 

COOKE,  W.  B. 

Isolation  of  Fungi  From  Environmental  Sam- 
ples, 
W88-02019  5A 

COOPER,  I.  A. 

Design,   Operational,   and   Cost  Considerations 

for  Vacuum  Assisted  Sludge  Dewatering  Bed 

Systems, 

W88-01856  5D 

COOPER,  T.  A. 

Influence  of  Rainfall  Distribution  in  Numerical 
Simulation  of  Evapotranspiration  From  a  Multi- 
layer Model  Pine  Canopy, 
W88-01696  2D 

COP  A,  W.  M. 

Improved     Industrial     Wastewater     Treatment 
Through     Particle     Size     Management     Using 
Leachate  Treatment  as  a  Case  Study, 
W88-02218  5D 

COPELAND,  R.  A. 

Concepts,  Costs  and  Uses  of  Gas  Chromatogra- 
phy and  Gas  Chromatography/Mass  Spectros- 
copy in  the  Analysis  of  Sludge, 
W88-01506  5A 

CORNIC,  G. 

Effect  of  a  Rapid  and  a  Slow  Drought  Cycle 
Followed  by  Rehydration  on  Stomatal  and  Non- 
Stomatal  Components  of  Leaf  Photosynthesis  in 
Phaseolus  Vulgaris  L., 
W88-01703  21 

CORNWELL,  D.  A. 

Management  of  Water  Treatment  Plant  Sludges, 
W88-01502  5E 

Testing  of  Alum  Recovery  for  Solids  Reduction 

and  Reuse, 

W88-02395  5F 

CORRADO,  J.  J. 

Scale-Up  of  the  Membrane  Anaerobic  Reactor 

System, 

W88-02172  5D 

CORREA,  M. 

Physiological  Effects  of  Metal  Toxicity  on  the 
Tropical    Freshwater    Shrimp    Macrobrachium 
carcinus  (Linneo,  1758), 
W88-02335  5C 


COSTA,  F.  J.  C.  B. 

Utilization  of  Vinasse  Effluents  from  an  Anaero- 
bic Reactor, 
W88-02117  5D 

COTHERN,  C.  R. 

Bayesian  Analysis  or  Scientific  Judgment  of  Un- 
certainties in  Estimating  Risk  Due  to  Rn-222  in 
U.S.  Public  Drinking  Water  Supplies, 
W88-01810  5G 

Development  of  Quantitative  Estimates  of  Un- 
certainty in  Environmental  Risk  Assessments 
When  the  Scientific  Data  Base  is  Inadequate, 
W88-02025  7C 

COWGILL,  U.  M. 

Comparison   of  Ethanol   Toxicity   to   Daphnia 
magna  and  Ceriodaphnia  dubia  Tested  at  Two 
Different  Temperatures:  Static  Acute  Toxicity 
Test  Results, 
W88-01721  5C 

COWHER,  D.  M. 

Sorption/Desorption     of     Various     Inorganic 

Agents  on  Oil  Shale, 

W88-02154  5E 

COX,  W.  E. 

Land  Application  of  Municipal  Wastewater:  Im- 
pacts of  Water  Rights  and  Land-Use  Controls, 
W88-02276  5E 

CRAGGS,  C. 

Multivariate  Stochastic  Modelling  of  Grass  Flu- 
oride and  Airborne  Fluorides, 
W88-02422  5B 

CRAVEIRO,  A.  M. 

Anaerobic  Digestion  of  Municipal  Solid  Wastes, 
W88-02120  5E 

Technical  Aspects  and  Cost  Estimations  for  An- 
aerobic Systems  Treating  Vinasse  and  Brewery/ 
Soft  Drink  Wastewaters, 
W88-02116  5D 

CRAWFORD-BROWN,  D.  J. 

Bayesian  Analysis  or  Scientific  Judgment  of  Un- 
certainties in  Estimating  Risk  Due  to  Rn-222  in 
U.S.  Public  Drinking  Water  Supplies, 
W88-01810  5G 

Predicting    the    Occurrence    of   Radon-222    in 

North  Carolina  Groundwater, 

W88-01760  5B 

CRAWFORD,  R.  J.  M. 

Analysis  of  the  Recent  Environmental  Perturba- 
tion in  the  South  East  Atlantic  and  Latest  Find- 
ings on  its  Impact  on  Fisheries  of  the  Southern 
Benguela  Region  (Un  Analisis  de  las  Recientes 
Perturbaciones  en  el  Atlantico  Sudeste  y  los 
Ultimos  Hallazgos  Sobre  su  Impacto  en  la  Pes- 
queria  de  la  Region  sur  de  Benguela), 
W88-01628  2L 


CRITES,  R.  W. 

Land  Application  of  Sludge  in  San  Diego, 
W88-01826 


5E 


CROMPTON,  T.  R. 

Determination  of  Organic  Substances  in  Water, 
W88-01599  5A 

Determination  of  Organic  Substances  in  Water, 
W88-01600  5A 

CROSBY,  D.  G. 

Biotransformation  of  Molinate  (Ordram)  in  the 

Striped  Bass  (Morone  Saxatilis), 

W88-02029  5B 

CROSS  JR,  F.  L. 

Pretreatment  and   Land   Disposal  of  Industrial 

Waste, 

W88-01732  5E 

CROSSER,  M.  L. 

Containment  of  Iron  Sulfate  from  Abandoned 
Pickle   Liquor   Ponds   Investigation,   Feasibility 
Study  Design  and  Construction, 
W88-01742  5E 


Wastewater    Treatment    by    Spray    Irrigation, 

Quality  of  Effluent  and   Impacts  on  Soils  and 

Groundwater, 

W88-02153  5D 

CROW,  B. 

Making  and  the  Breaking  of  Agreement  on  the 

Ganges, 

W88-02252  6E 

CRUICKSHANK,  R.  A. 

Environmental  Basin  Model  for  West  Coast  Pe- 
lagic Fish  Distribution, 
W88-01650  2L 

CRUNKILTON,  R.  L. 

Residues  of  2,3,7,8-Tetrachlorodibenzo-p-Dioxin 

in  the  Spring  River,  Missouri, 

W88-02491  5B 

CUDLIP,  L.  S. 

Blue  Mesa  Reservoir,   Colorado:  A  Historical 
Review  of  Its  Limnology,  1965-1985, 
W88-01665  2H 

CULLINEY,  T.  W. 

Preference  of  the  Green  Peach  Aphid,  Myzus 
persicae,  for  Plants  Grown  in  Sewage  Sludges, 
W88-01724  3C 

CULP,  G. 

Alerting  Engineers  to  New  EPA  Safe  Water 

Regulations, 

W88-01812  5G 

CUMBIE,  W.  E. 

Effects  of  Storage  and  Preoxidation  on  Sludge 

and  Water  Quality, 

W88-02394  5D 

CUNHA,  L.  V. 

Methodologies    for    Water    Resources    Policy 

Analysis  in  River  Basins, 

W88-02261  6B 

CURDS,  C.  R. 

Development  of  Protozoan  and  Metazoan  Com- 
munities in  Rotating  Biological  Contactor  Bio- 
films, 
W88-02348  5D 

CURTIS,  T.  P. 

Removal  of  Excreted  Bacteria  and  Viruses  in 

Deep  Waste   Stabilization   Ponds  in  Northeast 

Brazil, 

W88-01950  5D 

CYRUS,  D.  P. 

Influence  of  Turbidity  on  Juvenile  Marine 
Fishes  in  Estuaries.  Part  1 .  Field  Studies  at  Lake 
St.  Lucia  on  the  Southeastern  Coast  of  Africa, 
W88-01706  2L 

Influence  of  Turbidity  on  Juvenile  Marine 
Fishes  in  Estuaries.  Part  2.  Laboratory  Studies, 
Comparisons  with  Field  Data  and  Conclusions, 
W88-01707  2L 

CZUCZWA,  J. 

Determination  of  Trace  Levels  of  Phenol  and 
Cresols  in   Rain  by  Continuous  Liquid-Liquid 
Extraction  and  High-Performance  Liquid  Chro- 
matography, 
W88-01984  5A 

D'AMICO,  A.  D. 

Simulation    Study   of  the   Navigability   of  the 
Main  Ship  Channel  in  Mobile  Harbor, 
W88-01552  8A 

D'ANGREMOND,  K. 

Dredging  of  Polluted  Sediment  in  the  First  Pe- 
troleum Harbor,  Rotterdam, 
W88-01542  5E 


PA-8 


AUTHOR  INDEX 


DELLEUR,  J. 


D'ELIA,  C.  F. 

Nutrient  Enrichment  of  the  Chesapeake  Bay, 
W88-01802  2L 

DAGGETT,  L.  L. 

Ship    Navigation  Simulator    Study    Savannah 

Harbor  Widening  Project   Savannah,  Georgia, 

W88-02282  8B 

Study  of  the  Impacts  of  Reduced  Dredging  Pro- 
cedures on  the  Navigability  of  the  Upper  Missis- 
sippi River, 
W88-01550  2J 

DAIGNAULT,  S.  A. 

Anaerobic  Biodegradation  of  Monochlorophen- 

ols, 

W88-02011  5D 

DANIELS,  J. 

Analysis  of  Adduct  Formation  in  the  Bluegill 
Sunfish      (Lepomis      macrochirus)      Between 
Benzo(a)Pyrene  and  DNA  of  the  Liver  and  He- 
moglobin of  the  Erythrocyte, 
W88-02030  5C 

DARWISH,  M.  A. 

Multi-Effect  Boiling  Desalting  System  and  its 
Comparison  with  the  Multi-Stage  Flash  System, 
W88-02457  3A 

DAUVIN,  J.-C. 

Long-Term  (1978-1986)  Population  Trends  of 
Black  Fin  Amphipods  of  Pierre  Noire  (Bay  of 
Morlaix,  Westerm  English  Channel)  After  the 
Amoco  Cadiz  Disaster  (Evolution  a  Long 
Terme  (1978-1986)  des  Populations  d'Amphi- 
podes  des  Sables  Fins  de  la  Pierre  Noire  (Baie  de 
Morlaix,  Manche  Occidentale)  Apres  la  Catas- 
trophe de  l'Amoco  Cadiz, 
W88-O20O1  5C 

DAVID,  G. 

Oxidation-Reduction   Potential   (ORP)   Regula- 
tion: A  Way  to  Optimize  Pollution  Removal  and 
Energy   Savings  in  the   Low   Load  Activated 
Sludge  Process," 
W88-01958  5D 

DAVID,  L. 

River  Basin  Development  Strategies  in  the  Tisza 

Valley, 

W88-02229  6B 

DAVTDOVITS,  P. 

Measurement  of  the  Mass  Accommodation  Co- 
efficient of  S02  (g)  on  Water  Droplets, 
W88-01859  5B 

DAVIDSON,  G.  M. 

Site  Safety  at  the  Middletown  Road  Removal, 
W88-01744  5E 

DAVIS,  J. 

Sludge  Management   in   the  United   Kingdom, 
W88-02130  5E 

DAVIS,  W.  G. 

Isabella  Dam  Spillway  Kern  River,  California: 

Hydraulic  Model  Investigation, 

W88-01613  8A 

DAVISON,  A.  W. 

Multivariate  Stochastic  Modelling  of  Grass  Flu- 
oride and  Airborne  Fluorides, 
W88-02422  5B 

DAY,  D.  L. 

Efficiency  of  Electrochemical  Oxidation  of  Sul- 
fite and  Oxygenation  of  Water, 
W88-02148  5D 

DE  FONSECA-GENEVOIS,  V. 

Influences  of  Tidal  Water  Position  and  Sedi- 
ments Physical  Properties  on  the  Meiofauna  of 
an  Atlantic  Mud-Flat  (Loire  Estuary,  France) 
(Influences  de  la  Position  Intertidale  et  des  Pro- 
prietes  Physiques  des  Sediments  sur  la  Meio- 


faune  d'une  Vasiere  Atlantique  (Estuaire  de  la 

Loire,  France)), 

W88-02100  2L 

DE  GROOT,  P. 

Use  of  Bioassays  to  Assess  Aquatic  Arthropod 
Mortality  from  Permethrin  Drift  Deposits, 
W88-02037  5C 

DE  HAAN,  J. 

METEOR:  An  Artificial  Intelligence  System  for 

Convective  Storm  Forecasting, 

W88-02048  7B 

DE  JONG,  A.  J. 

Dredging  of  Polluted  Sediment  in  the  First  Pe- 
troleum Harbor,  Rotterdam, 
W88-01542  5E 

DE  JONG,  R.  L. 

Optimal  Management  of  a  Regional  Aquifer  in 

Eastern  Saudi  Arabia, 

W88-02381  4B 

DE  LA  TEJA,  J.  F. 

Buried   in   the   Bottoms:   The   Archaeology   of 

Lake   Creek   Reservoir,   Montgomery   County, 

Texas, 

W88-01663  6G 

DE  LAAT,  J. 

Chloropicrin  Formation  in  Aqueous  Solution: 
Effect  of  Nitrites  on  Precursors  Formation 
During  the  Oxidation  of  Organic  Compounds 
(Formation  de  Chloropicrine  en  Milieu  Aqueux: 
Influence  des  Nitrites  sur  la  Formation  de  Pre- 
curseurs  par  Oxydation  de  Composes  Organi- 
ques). 
W88-01842  5F 

DE  MARSILY,  G. 

Comparison  of  Geostatistical  Methods  for  Esti- 
mating Transmissivity  Using  Data  on  Transmis- 
sivity  and  Specific  Capacity, 
W88-01912  2F 

DE  NOYEUES,  F. 

Critical  Assessment  of  the  Influence  of  Manage- 
ment Practices  on  Water  Quality,  Water  Treat- 
ment, and  Sport  Fishing  in  Multipurpose  Reser- 
voirs in  Kansas, 
W88-01764  6G 

DE  PIERQUET,  T.  F. 

Analysis  and  Treatment  of  Reactive  Waste:  A 
Case  Study  in  the  Ductile  Iron  Foundry  Indus- 
try. 
W88-02146  5D 

DE  WAARD,  C.  P. 

Dredging  of  Polluted  Sediment  in  the  First  Pe- 
troleum Harbor,  Rotterdam, 
W88-01542  5E 

DEAL,  S.  C. 

Prediction  of  Nitrogen  and  Phosphorus  Losses 

as   Related    to   Agricultural    Drainage    System 

Design, 

W88-02071  2G 

DEAN,  T.  A. 

Preparation  of  Environmental  Samples  for  the 
Determination  of  Polycyclic  Aromatic  Hydro- 
carbons by  Thin-Layer  Chromatography, 
W88-01983  5A 

DEANGELIS,  R. 

Subsurface  Water  Flow  Simulated  for  Hillslopes 
With  Spatially  Dependent  Soil  Hydraulic  Char- 
acteristics, 
W88-01685  2G 

DEANS,  E.  A. 

Aeration  and  Control  of  Slurry  Odours  by  He- 

terotrophs, 

W88-02067  5D 

Nitrogen  and  Aerobic  Treatment  of  Slurry, 
W88-02068  5D 


DEBANO,  L.  F. 

Enhancement    of    Riparian    Ecosystems    with 
Channel  Structures, 

W88-02385  4A 

DECOSTA,  J. 

Role  of  Aluminium  Contamination  in  Determin- 
ing Phytoplankton  and  Zooplankton  Responses 
to  Acidification, 
W88-02471  5C 

DEENY,  K. 

Autothermal  Thermophilic  Aerobic  Digestion  in 

the  Federal  Republic  of  Germany, 

W88-02226  5D 

DEFUR,  P.  O. 

Unavailability  of  Polynuclear  Aromatic  Hydro- 
carbons   from    Coal    Particles    to    the    Eastern 
Oyster, 
W88-02421  5B 


DEININGER,  R.  A. 

Survival  of  Father  Rhine, 
W88-01891 


5B 


DEJAK,  C. 

Advection-Diffusion    Pollution    Model    of   the 

Lagoon  of  Venice, 

W88-01875  5B 

Development  of  a  Mathematical  Eutrophication 

Model  of  the  Lagoon  of  Venice, 

W88-01873  5B 

Eutrophication  Model  of  the  Venice  Lagoon: 
Statistical  Treatment  of  'In  Situ'  Measurements 
of  Phytoplankton  Growth  Parameters, 
W88-01878  5C 

Steady-State  Achievement  by   Introduction  of 

True  Tidal  Velocities  in  a  Pollution  Model  of 
the  Venice  Lagoon, 
W88-01876  5B 

Tidal  Three-Dimensional  Diffusion  in  a  Model 
of  the  Lagoon  of  Venice  and  Reliability  Condi- 
tions for  Its  Numerical  Integration, 
W88-01877  5B 

Two-Dimensional     Diffusion  Model     of    the 

Venice  Lagoon  and  Relative  Open  Boundary 

Conditions, 

W88-01874  5B 

DEJOHN,  P.  B. 

Application  of  GAC  to  Municipal  Wastewaters, 
W88-02289  5D 

DELABROISE,  A.  H. 

Study  by  Epifluorescence  of  the  Fate  of  the 

Total  Bacterial  Flora  in  a  Bottled  Mineral  Water 

(Etude  par  Epifluorescence  de  L'Evolution  de  la 

Microflore  Totale  dans  une  Eau  Minerale  Era- 

bouteillee), 

W88-02346  5B 

DELATTRE,  J.  M. 

Study  by  Epifluorescence  of  the  Fate  of  the 

Total  Bacterial  Flora  in  a  Bottled  Mineral  Water 

(Etude  par  Epifluorescence  de  L'Evolution  de  la 

Microflore  Totale  dans  une  Eau  Minerale  Em- 

bouteillee), 

W88-02346  5B 


DELL,  L.  R. 

Establishing  a  Sludge  Sampling  Program, 
W88-01505 


5D 


DELLEUR,  J. 

Development  of  an  Expert  System  for  the  Anal- 
ysis of  Urban  Drainage  Using  'SWMM'  (Storm 
Water  Management  Model), 
W88-01759  6A 


PA-9 


DELLEUR,  J.  W. 


AUTHOR  INDEX 


DELLEUR,  J.  W. 

Design    of    Dual-Purpose    Detention    Systems 

Using  Dynamic  Programming, 

W88-02413  4A 

DEMBO,  R.  S. 

Nonlinear  Programming  Methods  in  Reservoir 

System  Management, 

W88-02273  2H 

DEMPSEY,  C.  R. 

Enhanced  COD  Removal  from  Pharmaceutical 
Wastewater  Using  Powdered  Activated  Carbon 
Addition  to  an  Activated  Sludge  System, 
W88-02204  5D 

Removal  of  Azo  Dyes  by  the  Activated  Sludge 

Process, 

W88-02215  5D 

DENBY,  B. 

Effect  of  Groundwater  Re-Establishment  on  the 
Settlement  of  Opencast   Mine  Backfills  in  the 
United  Kingdom, 
W88-01571  4B 

DENISEGER,  J. 

Concept  and  Design  of  a  Substrata  Container  for 

Sampling  Periphyton, 

W88-02337  7B 


DENISOV,  P.  P. 

Maximum  Depth  of  Reservoir  Drawdown, 
W88-01900 


8C 


DENT,  J.  D. 

Evaluation  of  the  Fluid  Dynamic  Properties  of 

Mud  Flows  on  Mount  St  Helens, 

W88-02270  2J 

DERBYSHIRE,  J.  B. 

Virological  Studies  on  an  Anaerobic  Digestion 

System  for  Liquid  Pig  Manure, 

W88-02076  5D 

DERECKI,  J.  A. 

Use  of  Current  Meters  for  Continuous  Measure- 
ment of  Flows  in  Large  Rivers, 
W88-01914  2E 

DESHER,  D.  P. 

Evaluation  of  Industrial  Process  Modifications 

to   Reduce   Hazardous   Wastes   in   the   Armed 

Services, 

W88-02191  5D 

DEVILLERS,  J. 

Use  of  Autocorrelation  Molecular  Descriptors  in 
Quantitative  Structure-Ecotoxicity  Relatioships 
Studies  (Utilisation  des  Descripteurs  Molecu- 
laires  d' Autocorrelation  dans  les  Etudes  Quanti- 
tatives  du  Type  Structure-Ecotoxicite), 
W88-02104  5C 

DEY,  D. 

Two  Adjacent  Pipe  Diameters  at  the  Optimal 

Solution    in   the    Water    Distribution    Network 

Models, 

W88-01678  5F 

DI  GIULIO,  R.  T. 

Mercury  in  Soils,  Sediments,  and  Clams  from  a 

North  Carolina  Peatland, 

W88-O2470  5B 

DIAZ,  L.  F. 

Composting  and  The  Limiting  Factor  Principle, 
W88-02122  5E 

DICKENS,  P.  S. 

Sludge  Management  and  In-Vessel  Systems, 
W88-02125  5D 

DIEPOLDER,  P. 

Biological  Nitrification  and  Hydantoin  Removal 

in  Coal  Gasification  Wastewater, 

W88-02137  5D 

DIERBERG,  F.  E. 

Biogenic  Hydrogen  Sulfide  Emissions  From  Se- 
lected Florida  Wetlands, 
W88-02463  5B 


DIESTERWEG,  G. 

Tower-Biology  (R)  and  Its  Application  for  the 

Nitrification/Denitrification    of   Ammonia-Rich 

Wastewater, 

W88-02186  5D 

DIETZ,  T.  H. 

Interaction  of  Trace  Metals  Zn,  Cd,  and  Mn, 
with  Ca  Concretions  in  the  Gills  of  Freshwater 
Unionid  Mussels, 
W88-02424  5C 

DIGHTON,  J. 

Effects  of  Artificial  Acid  Precipitation  on  the 
Mycorrhizas  of  Scots  Pine  Seedlings, 
W88-01991  5C 

DIGIANO,  F.  A. 

Influence  of  Biological  Activity  on  GAC  Per- 
formance, 
W88-02297  5D 

DIGIULIO,  R.  T. 

Comparative  Toxicity,  Cholinergic  Effects,  and 
Tissue  Levels  of  S,S,S,-Tri-n-Butyl  Phosphoro- 
trithioate  (DEF)  to  Channel  Catfish  (Ictalurus 
Punctatus)  and  Blue  Crabs  (Callinectes  Sapidus), 
W88-02040  5C 

DILL,  L.  M. 

Animal   Decision    Making   and   Its   Ecological 
Consequences:  The  Future  of  Aquatic  Ecology 
and  Behavior, 
W88-02423  2H 

DIRAR,  H.  A. 

Microbial  Pollution  of  the  Blue  and  White  Niles 
at  Khartoum, 

W88-02023  5A 

DIXON,  D.  G. 

Influence  of  Diet  and  Preexposure  on  the  Toler- 
ance of  Sodium   Pentachlorophenate  by  Rain- 
bow Trout  (Salmo  gairdneri), 
W88-02032  5C 

DOLD,  P.  L. 

Hypothesis  for  Pelletisation  in  the  Upflow  An- 
aerobic Sludge  Bed  Reactor, 
W88-02089  5D 


DOLFING,  J. 

Granulation  in  UASB  Reactors, 
W88-02108 


5D 


DOMBROVSKII,  Y.  A. 

Structure  and  Function  of  Detritus  in  Aquatic 

Ecological  Systems, 

W88-01817  2H 

DONG,  Y.-S. 

Treatment     of     Phenol-Formaldehyde     Resin 
Wastewaters  Using  Rotating  Biological  Contac- 
tors, 
W88-02205  5D 

DORAN,  F.  J. 

Nitrogen    Transformations    and    Reduction    by 

Ridge  and  Furrow  Land  Treatment  of  Dairy 

Waste, 

W88-02173  5D 

DORE,  M. 

Chloropicrin  Formation  in  Aqueous  Solution: 
Effect  of  Nitrites  on  Precursors  Formation 
During  the  Oxidation  of  Organic  Compounds 
(Formation  de  Chloropicrine  en  Milieu  Aqueux: 
Influence  des  Nitrites  sur  la  Formation  de  Pre- 
curseurs  par  Oxydation  de  Composes  Organi- 
ques), 
W88-01842  5F 

DORN,  P.  B. 

Selective  Removal  of  Reef  Fish  Associated  with 
an  Offshore  Cooling-Water  Intake  Structure, 
W88-02364  5C 

DOSTAL,  K.  A. 

Enhanced  COD  Removal  from  Pharmaceutical 
Wastewater  Using  Powdered  Activated  Carbon 
Addition  to  an  Activated  Sludge  System, 
W88-02204  5D 


Removal  of  Azo  Dyes  by  the  Activated  Sludge 

Process, 

W88-02215  5D 

DOURJALIAN,  J. 

Liquid  Disposal,  Incorporated:  A  $2.2  Million 
Superfund  Immediate  Removal  Action, 
W88-01743  5E 

DRACUP,  J.  A. 

Conflict  Between  Flood  and  Drought  Prepared- 
ness in  the  Colorado  River  Basin, 
W88-02250  6D 

DREVER,  J.  I. 

Chemical  Composition  of  Fresh  Snow  on  Mount 

Everest, 

W88-01860  5A 

DROSTE,  R.  L. 

Kinetics    of    Downflow    Anaerobic    Attached 

Growth  Reactors, 

W88-01854  5D 

DRUDE,  B. 

Discharge  of  Gases  from  Submarine  Desalina- 
tion Plants, 
W88-01789  3A 

DUARTE,  C.  M. 

Weight-Density     Relationships    in     Submerged 
Macrophytes:   The    Importance   of  Light   and 
Plant  Geometry, 
W88-01849  2H 

DUDZIK,  B.  E. 

Analysis  and  Treatment  of  Reactive  Waste:  A 
Case  Study  in  the  Ductile  Iron  Foundry  Indus- 
try, 
W88-02146  5D 

DUFFY,  W.  G. 

St.  Marys  River,  Michigan:  An  Ecological  Pro- 
file, 
W88-01660  2E 

DUGDALE,  R.  C. 

Primary  Production  in  the  Cap  Blanc  Region, 
W88-01632  2L 

DULIN,  B.  E. 

Effects  of  Coagulation  on  Sludge  Thickening 

and  Dewatering, 

W88-02397  5D 

DUNAEVSKII,  R.  A. 

Stresses  and  Forces  in  Linings  of  Two  Noncir- 

cular  Parallel  Tunnels, 

W88-01904  8B 

DUNBAR,  L.  E. 

Implementation  of  a  Water  Quality-Based  Strat- 
egy for  Protection  of  Aquatic  Life, 
W88-01824  5G 

DUNBAR,  W.  S. 

Simultaneous  Inversion  of  Hydrogeologic  Data 
and  Thermal  Data:  1.  Theory  and  Application 
Using  Hydraulic  Head  Data, 
W88-01691  2F 

DUNN,  C.  N. 

Regional  Rainfall  Intensity-Duration-Frequency 

Curves  for  Pennsylvania, 

W88-02387  2B 

DUNN,  G.  F. 

Improved  Nitrification  with  the  PACT(R)  Proc- 
ess, 
W88-02306  5D 

DUPONT,  R.  R. 

Influence  of  Photoreactivation  and  Water  Qual- 
ity  on   Ultraviolet   Disinfection   of  Secondary 
Municipal  Wastewater, 
W88-01827  5D 


PA- 10 


AUTHOR  INDEX 


FAUST,  C.  R. 


—  -,;■■: 


DURCHSCHLAG,  A. 

Dimensioning  of  Combined  Sewer  System  De- 
tention   Basins   by    Long   Term    Simulation   of 
Storm  Water  Runoff, 
W88-01952  5D 

DUTTON,  A.  R. 

Regional  Hydrogeologic  Research  in  the  Palo 

Duro     Basin     for     Nuclear-Waste     Repository 

Siting, 

W88-02331  5E 


EAPEN,  J. 

Full-Scale     Demonstration 
Wastewater  Reuse, 
W88-O2150 


of     Textile     Dye 


5D 


EAVIS,  B.  W. 

Nitrogen  and  Water  Balance  Studies  in  Relation 
to  Farmyard  Manure  and  N-Fertilizer  Applica- 
tions to  Sri  Lankan  Luvisols, 
W88-02081  5B 

ECK,  R.  W. 

Recovery  of  Waste  Brines  for  Highway  Appli- 
cations, 
W88-02155  3C 

ECKENFELDER,  W.  W. 

Biological/ Adsorption   Interactions  with  PAC, 
W88-02305  5D 

Sludge  Bulking  Control  for  Highly  Degradable 

Wastewaters  Using  the  Cyclic  Activated  Sludge 

System, 

W88-02170  5D 

EDE,  P.  F. 

Some  Hydrological  Aspects  of  Weather  Radar 

Research  in  the  United  Kingdom, 

W88-01964  7C 

EDMOND,  J.  M. 

Geochemistry   of  the  Amazon:   3.   Weathering 
Chemistry  and  Limits  to  Dissolved  Inputs, 
W88-01809  2J 

EDWARDS,  J.  M." 

Impact  of  a  Gyrodinium  Aureolum  Bloom  on 

Inshore  Young  Fish  Populations, 

W88-02373  2L 

EDWARDS,  R.  W. 

Application  of  GAC  to  Municipal  Wastewaters, 
W88-02289  5D 

EDZWALD,  J.  K. 

Removing  Trihalomethane  Precursors  by  Co- 
agulation, 
W88-01894  5F 

EFFLER,  S.  W. 

Impact  of  a  Chlor-Alkali  Plant  on  Onondaga 

Lake  and  Adjoining  Systems, 

W88-02467  5C 

Importance  of  Whiting  as  a  Component  of  Raw 

Water  Turbidity, 

W88-02320  5F 

Modifications  in  Phosphorus  Loading  to  Onon- 
daga Lake,  U.S.A.,  Associated  with  Alkali  Man- 
ufacturing, 
W88-02489  5B 


EIMSTAD,  R.  B. 

Analysis  of  Anaerobic  Biofilms, 
W88-O20O8 


5D 


E1SENBERG,  D.  M. 

Regulation  of  Underground  Chemical  Storage 
Tanks  in  the  San  Francisco  Bay  Area, 
W88-01748  5B 

EISENBERG,  T.  N. 
Dye  Sensitized  Photo-Oxidation  of  Bromacil  in 
Wastewater, 
W88-02201  5D 


Evaluation  of  Vermiculite,  Iron  Filings,  Lime, 
Sulfide,  and  Lime  Sulfide  in  the  Treatment  of 
Plating  Rinsewaters, 
W88-02176  5D 

EISENHAUER,  R.  J. 

Characteristics   of  Big   Sandy   River   Drainage 
Basin  Water  and  of  Salty  Aquifer  Water, 
W88-01614  5E 

EL-DOMIATY,  N.  A. 

Effect  of  Sodium  Chloride  and  Calcium  Chlo- 
ride on  Nitrite  Induced  Methemoglobinemia  In 
Clarias  Lazera, 
W88-02466  5C 

EL-HADIK,  A.  A. 

Multi-Effect  Boiling  Desalting  System  and  its 
Comparison  with  the  Multi-Stage  Flash  System, 
W88-02457  3A 

EL-SALAM,  N.  A. 

Colorimetric  Determination  of  Phenols  in  Water 

Samples, 

W88-02063  5A 

EL-ZANFLAY,  H.  T. 

Incidence   of  Antibiotic   Resistant   Bacteria   in 

Drinking  Water  in  Cairo, 

W88-02486  5B 

ELENBOGEN,  G. 

Studies  of  the  Uptake  of  Heavy  Metals  by  Acti- 
vated Sludge, 
W88-02182  5D 

ELIO,  R. 

METEOR:  An  Artificial  Intelligence  System  for 

Convective  Storm  Forecasting, 

W88-02048  7B 

ELLINGHAM,  T.  J. 

In   Vitro    Induction   of  Sister   Chromatid   Ex- 
changes and  Chromosomal  Aberrations  in  Pe- 
ripheral Lymphocytes  of  the  Oyster  Toadfish 
and  American  Eel, 
W88-02059  5C 

ELLIS,  K.  V. 

Slow   Sand  Filtration  as  a  Technique  for  the 
Tertiary  Treatment  of  Municipal  Sewages, 
W88-02338  5D 

ELNER,  J.  K. 

pH  Profiles  from  Diatom  Stratigraphies  in  Sedi- 
ment Cores  of  Selected  Lakes  of  New  Bruns- 
wick and  Nova  Scotia,  Canada, 
W88-02482  5C 

ELORANTA,  P. 

Epizooic  Ciliates  (Vorticella  sp.)  Compete  for 
Food  with  their  Host  Daphnia  longispina  in  a 
Small  Polyhumic  Lake, 
W88-01987  2H 

ELRASHIDI,  M.  A. 

Heavy  Metals  in  Drilling  Muds:  Sequential  Ex- 
tractability  and  Effect  of  a  Solidification  Proc- 
ess 
W88-01739  5B 

ELSAYED,  M.  M. 

Rational  Bases  for  Designing  Vapour  Compres- 
sion Water  Desalination  Systems, 
W88-02428  3A 

ELY,  D. 

Conflict  Between  Flood  and  Drought  Prepared- 
ness in  the  Colorado  River  Basin, 
W88-02250  6D 

EMANUEL,  J.  G. 

Containment  of  Iron  Sulfate  from  Abandoned 
Pickle  Liquor  Ponds   Investigation,   Feasibility 
Study  Design  and  Construction, 
W88-01742  5E 

ENDERBY,  J.  E. 

Diffraction  Techniques  for  the  Study  of  Pure 

Water  and  Aqueous  Solutions, 

W88-01597  IB 


EPPERLY,  N. 
Colorectal  Cancer  Mortality  and   Incidence  in 
Campbell  County,  Kentucky, 
W88-01999  5C 

EPSTEIN,  P.  S. 

Determination  of  Parts-per-Billion  Concentra- 
tions of  Dioxane  in  Water  and  Soil  by  Purge  and 
Trap  Gas  Chromatography/Mass  Spectrometry 
or  Charcoal  Tube  Enrichment  Gas  Chromatog- 
raphy, 
W88-01868  5A 

ERNST,  A. 

Disinfection  Efficiency  and  Problems  Associat- 
ed with  Maturation  Ponds, 
W88-01949  5D 

ESCOVAR,  I.  B. 

Examination  of  the  Zinc  Cementation  of  Cadmi- 
um in  Aqueous  Solutions, 
W88-01928  5D 

ESTRADA,  M. 

Particulate  Carbon  and  Nitrogen  and  Plankton 
Biomass  in  Oligotrophic  and  Upwelling  Systems, 
W88-01643  2L 

Phytoplankton  Assemblages  in  Coastal  Upwell- 
ing Areas, 
W88-01640  2L 

EVANS,  M.  R. 

Aeration  and  Control  of  Slurry  Odours  by  He- 

terotrophs, 

W88-02067  5D 

Nitrogen  and  Aerobic  Treatment  of  Slurry, 
W88-02068  5D 

FAIRBANKS,  B.  C. 

Toxic    Organic    Behavior    in    Sludge-Amended 

Soils, 

W88-01737  5B 


FAIRCHILD,  D.  M. 

Ground  Water  Quality  Protection, 
W88-01655 


5G 


FALKENMARK,  M. 

River  Basin  Strategy  for  Coordinated  Land  and 
Water  Conservation:  Synthesis  and  Conclusions, 
W88-02228  6A 

FANJUL,  L. 

Diurnal  and   Seasonal   Variation  in  the  Water 
Relations  of  Some  Deciduous  and  Evergreen 
Trees  of  a  Deciduous  Dry  Forest  of  the  Western 
Coast  of  Mexico, 
W88-02366  21 

FARMER,  W.  W. 

Low-Rate  Cropland  Application:  A  Case  Histo- 
ry in  Jackson,  Michigan, 
W88-01511  5E 

FARRAH,  S.  R. 

Reduction  of  Microbial  Indicators  and  Viruses 

in  a  Cypress  Strand, 

W88-01947  5B 

FARRIS,  M.  A. 

Natural  Selection  on  the  Plant-Water  Relations 
of  Cleome   Serrulata  Growing  Along  Natural 
Moisture  Gradients, 
W88-01705  21 

FAUSEY,  N.  R. 

Anaerobic  Metabolism  Enzymes  as  Markers  of 

Flooding  Stress  in  Maize  Seeds, 

W88-01998  21 

FAUST,  C.  R. 

Remedial    Action    Assessment    for    Hazardous 
Waste  Sites  via  Numerical  Simulation, 
W88-01735  5B 


■    ■/ 


PA-11 


FAWELL,  J.  K. 


AUTHOR  INDEX 


FAWELL,  J.  K. 

Toxicology     of    Organic     Micropollutants     in 
Drinking  Water:  Estimating  the  Risk, 
W88-01899  5G 

FEDORAK,  P.  M. 

Anaerobic  Biodegradation  of  Monochlorophen- 

ols, 

W88-0201 1  5D 

FELL,  P.  E. 

Low  Salinity  Induces  Reversible  Tissue  Regres- 
sion in  the  Estuarine  Sponge  Microciona  Proli- 
fera  (Ellis  and  Solander), 
W88-02129  2L 

Low  Salinity  Induces  Reversible  Tissue  Regres- 
sion in  the  Estuarine  Sponge  Microciona  proli- 
fera  (Ellis  and  Solander), 
W88-02368  2L 

FELMY,  A.  R. 

Prediction  of  Borate  Mineral  Equilibria  in  Natu- 
ral Waters:  Application  to  Searles  Lake,  Califor- 
nia, 
W88-01971  2K 

FENDICK,  E.  A. 

Response  of  Two   Adirondack   Watersheds   to 

Acidic  Deposition, 

W88-02465  5C 

FENOGLIO,  F. 

Biological  Treatment  for  Low-Activity  Nuclear 

Wastewaters, 

W88-01929  5D 

FERGUS,  R.  B. 

Evaluation  of  Industrial  Process  Modifications 

to   Reduce    Hazardous   Wastes   in    the   Armed 

Services, 

W88-02191  5D 

FERLIN,  P. 

Experimental   Study  of  Solute  Transport  in  a 

Stony  Field  Soil, 

W88-01919  5B 

FERNANDEZ-LORCA,  J. 

Mine  Dewatering  Design  in  Surface  Mining  to 
Improve  the  Quality  of  Ground  Water, 
W88-01581  4B 

FERNANDEZ-LORCA,  S. 

Mine  Dewatering  Design  in  Surface  Mining  to 
Improve  the  Quality  of  Ground  Water, 
W88-01581  4B 

FERNANDEZ-RUBIO,  R. 

Mine  Dewatering  Design  in  Surface  Mining  to 
Improve  the  Quality  of  Ground  Water, 
W88-01581  4B 

FERNANDEZ  URIA,  A. 

Prevention  of  Water  Pollution  and  Plan  for  the 
Exploitation  of  the  Ash  Tip  of  the  La  Robla 
Conventional  Power  Station, 
W88-01555  5E 

FIELD,  J.  G. 

Preliminary    Carbon    Budget   of  the    Southern 

Benguela  Pelagic  Ecosystem, 

W88-01635  2L 


FIELD,  W.  G. 

Generalized  Kinematic  Catchment  Model, 
W88-01702 


2E 


FINCH,  G.  R. 

Response   of  Fecal   Coliforms  and   Antibiotic- 
Resistant  Escherichia  coh  to  Incremental  Doses 
of   Ozone    During    Disinfection    of   Activated 
Sludge  Effluent, 
W88-O20O6  5D 

FINSTEIN,  M.  S. 

Analysis  of  EPA  Guidance  on  Composting 
Sludge:  Part  IV  -  Facility  Design  and  Operation, 
W88-02I27  51) 


FISCHER,  R. 

Submodels  of  Water  Quality  for  the  Analysis  of 
Regional    Water   Policies   in   Open-Pit    Lignite 
Mining  Areas, 
W88-01561  5G 

FISHER,  B.  E.  A. 

Wet  Deposition  of  Sulfate  and  Its  Relationship 

to  Sulphur  Dioxide  Emissions, 

W88-02406  5B 

FISHER,  M.  R. 

Low-Frequency  Raman  Scattering  from  Water 
and  Aqueous  Solutions:  A  Direct  Measure  of 
Hydrogen  Bonding, 
W88-01595  IB 

FITZPATRICK,  D.  J. 

Ground    Fractures   Due    to    Longwall    Mining 

Subsidence, 

W88-01592  8E 

FLACK,  J.  E. 

Public   Attitudes   toward   Water   Conservation, 
W88-02315  3D 


FLAHERTY,  D.  C. 

Mount  St.  Helens:  The  Aftermath, 
W88-02272 


5G 


FLEISCHMAN,  M. 

Rejection  Spectra  of  Reverse  Osmosis  Mem- 
branes Degraded  by  Hydrolysis  or  Chlorine 
Attack, 

W8  8-02448  3  A 


FLEMMING,  H.  C. 

Microbial  Growth  on  Ion  Exchangers, 
W88-01834 


5D 


FLORENCE,  T.  M. 

Mechanism  of  Toxicity  of  Ionic  Copper  and 

Copper  Complexes  to  Algae, 

W88-02369  5C 

FLORENTZ,  M. 

Oxidation-Reduction    Potential   (ORP)   Regula- 
tion: A  Way  to  Optimize  Pollution  Removal  and 
Energy   Savings   in   the   Low   Load   Activated 
Sludge  Process, 
W88-01958  5D 

FLORIDO,  J.  A. 

Design  and  Performance  of  a  New  Medium  for 
the  Quantitative   Recovery   of  Staphylococcus 
aureus  from  Recreational  Waters, 
W88-01985  5A 

FLOS,  J. 

Particulate  Carbon  and  Nitrogen  and  Plankton 
Biomass  in  Oligotrophic  and  Upwelling  Systems, 
W88-01643  2L 

FLOS,  R. 

Effects  of  Zinc  Sulphate  on  Haematological  Pa- 
rameters in  the  Dogfish  Scyliorhinus  canicula 
and  Influences  of  MS222, 
W88-02002  5C 

FLUHLER,  H. 

Experimental   Study  of  Solute  Transport  in  a 

Stony  Field  Soil, 

W88-01919  5B 

FLYNN,  B.  P. 

Methodology    of   Industrial    Wastewater    PAC 

Evaluations, 

W88-02300  5D 

FLYNN,  L.  E. 
Optimal    Aqueduct   Capacity   and    Distribution 
Policy:  Continuous  Approach, 
W88-02418  5F 

Optimal    Aqueduct    Capacity   and    Distribution 

Policy:  Discrete  Approach, 

W88-02419  5F 

FOERSTNER,  U. 

Sediment  Quality  Criteria  -  General  Aspects  and 
International  State  of  Discussion  (Qualitaetskri- 


terien   fuer   Gewaessersediment.     -   Allgemeine 

Problematik  und  Internationaler  Stand  der  Dis- 

kussion), 

W88-02086  5A 

FOGG,  G.  E. 

Regional     Underpressuring     in     Deep     Brine 
Aquifers,  Palo  Duro  Basin,  Texas:  1.  Effects  of 
Hydrostratigraphy  and  Topography, 
W88-01681  2F 

Regional      Underpressuring     in      Deep     Brine 
Aquifers,  Palo  Duro  Basin,  Texas:  2.  The  Effect 
of  Cenozoic  Basin  Development, 
W88-01682  2F 

FOIL,  J. 

Low-Cost  Wastewater  Treatment  with  the  Use 

of    an     Intrachannel     Clarifier     in     Oxidation 

Ditches, 

W88-01956  5D 

FOLLMER,  L.  R. 

Soil~An  Uncertain  Medium  for  Waste  Disposal, 
W88-01746  5B 

FONSECA,  A. 

Maintenance  Strategies  for  Sewerage  Systems, 
W88-01954  5D 

FONT,  J. 

Some  Effects  of  Longshore  Bottom  Variability 

on  NW  African  Upwelling  Dynamics  (Algunos 

Efectos  de  la  Influencia  de  la  Variacion  de  Pro- 

fundidad  de  Costa   y   Fondo  en   Sentido  N-S 

Sobre  la  Dinamica  del  Afloramiento  del  NO  de 

Africa), 

W88-01621  2L 


FONTAINE,  J. 

Water  Supply  in  Micronesia, 
W88-01889 


5F 


FORD,  D.  L. 

Economics  of  Adsorption  in  Wastewater  Treat- 
ment, 
W88-02310  5D 

FORD,  D.  T. 

Dredged  Material  Disposal  Management  Model, 
W88-01530  5E 

FORD,  T.  E. 

Longitudinal   Patterns  of  Ecosystem  Processes 

and  Community  Structure  in  a  Subarctic  River 

Continuum, 

W88-01871  2H 

FORESTI,  E. 

Anaerobic  Wastewater  Treatment  in  the  Food 
Processing  Industry:  Two  Case  Studies, 
W88-02113  5D 

FORST,  J.  B. 

Design  of  Land  Application  Programs  for  Large 
Municipal  Systems  via  Contractual  Services:  A 
Case  Study  -  Washington,  D.C., 
W88-01730  5E 

FORSTER,  C.  F. 

Stable  Foams  in  Activated  Sludge  Plants, 
W88-02055  5D 

FOSTER,  D.  R. 

Mire  Development,  Pool  Formation  and  Land- 
scape Processes  on  Patterned  Fens  in  Dalarna, 
Central  Sweden, 
W88-01708  2H 

FOWLER,  D. 

Sensitivity   of  High-Elevation    Streams   in    the 
Southern  Blue  Ridge  Province  to  Acidic  Depo- 
sition, 
W88-02377  5C 


PA- 12 


AUTHOR  INDEX 


GILLIAM,  J.  W. 


FRAGA,  F. 

Nutrient  Distributions  in  the  Central  Water 
Mass  Front  near  Cabo  Blanco,  October  1981, 
W88-01618  2L 

Particulate  Carbon  and  Nitrogen  and  Plankton 
Biomass  in  Oligotrophic  and  Upwelling  Systems, 
W88-01643  2L 

FRANC,  G.  D. 

Presence    of    Erwinia    carotovora    in    Surface 

Water  in  North  America, 

W88-01711  2H 

FRANCINGUES,  N.  R. 

Management  Strategy  for  Disposal  of  Dredged 

Material, 

W88-01544  5E 

FRANKEN,  W. 

Towards  a  Water  Balance  in  the  Central  Amazo- 
nian Region, 
W88-01887  4C 

FREEMAN,  D.  J. 

Continuous  Fixation  and  Removal  of  Explosive 
Wastes  from  Pink  Water  Using  Surfactant  Tech- 
nology, 
W88-02198  5D 

FRENCH,  R.  D. 

Blue  Mesa  Reservoir,   Colorado:  A  Historical 
Review  of  Its  Limnology,  1965-1985, 
W88-01665  2H 


FRENETTE,  M. 

Macroscale  Analysis  of  Upland  Erosion, 
W88-01965 


2J 


FREVERT,  T. 

pH-Response  on  Leaves  and  Isolated  Cuticles  of 

Hedera  Helix  L.  After  Wetting  with  Artificial 

Rainwater, 

W88-01885  5C 


FRICK,  G.  W. 

Environmental  Law  Handbook, 
W88-01654 


5G 


FRIEDMAN,  H.  L. 

Methods  to  Determine  Structure  in  Water  and 

Aqueous  Solutions, 

W88-01594  IB 

FRIEHE,  C.  A. 

Calibration  of  an  Airborne  Lyman-Alpha  Hy- 
grometer  and    Measurement   of  Water   Vapor 
Flux  Using  a  Thermoelectric  Hygrometer, 
W88-02043  7B 

FRIMMEL,  F.  H. 

Sediment  Quality  Criteria  -  General  Aspects  and 

International  State  of  Discussion  (Qualitaetskri- 

terien   fuer   Gewaessersedimente   -   Allgemeine 

Problematik  und  Internationaler  Stand  der  Dis- 

kussion), 

W88-O2086  5A 

FRITZ,  S.  C. 

Mire  Development,  Pool  Formation  and  Land- 
scape Processes  on  Patterned  Fens  in  Dalarna, 
Central  Sweden, 
W88-01708  2H 

FROSE,  G. 

Effective  Treatment  of  Wastewater  from  Ren- 
dering Plants, 
W88-02140  5D 

FROST,  T.  M. 

Inferences  from  Spatial  and  Temporal  Variabili- 
ty   in    Ecosystems:    Long-Term    Zooplankton 
Data  from  Lakes, 
W88-01816  2H 

FROSTELL,  B. 

Full  Scale  Anaerobic-Aerobic  Biological  Treat- 
ment of  a  Semichemical  Pulping  Waste  Water, 
W88-02162  5D 


FROULA,  D. 

Effects  of  Salinity  on  a  Rendering-Meat  Packing 

Hide    Curing    Wastewater    Activated    Sludge 

Process, 

W88-02141  5D 

FUENTES,  H. 

Biological/Adsorption   Interactions  with   PAC, 
W88-02305  5D 

FUJIWARA,  O. 

Two  Adjacent  Pipe  Diameters  at  the  Optimal 

Solution    in   the   Water    Distribution    Network 

Models, 

W88-01678  5F 

FUKAO,  S. 

Further  Discussion  on  Deriving  Drop-Size  Dis- 
tribution and  Vertical  Air  Velocities  Directly 
from  VHF  Doppler  Radar  Spectra, 
W88-02052  7B 

FURNISH,  J.  K. 

Are   Snails   Important   Competitors   in   Stream 

Ecosystems, 

W88-01831  2H 

GALLAGHER,  J.  R. 

Process   Performance  of  Pilot-Scale  Activated 
Sludge  Treatment  of  Pretreated  Coal  Gasifica- 
tion Wastewater, 
W88-02133  5D 

GALUN,  E. 

Removal  of  Metal  Ions  from  Aqueous  Solutions 
by  Penicillium  Biomass:  Kinetic  and  Uptake  Pa- 
rameters, 
W88-02472  5B 

GALUN,  M. 

Removal  of  Metal  Ions  from  Aqueous  Solutions 
by  Penicillium  Biomass:  Kinetic  and  Uptake  Pa- 
rameters, 
W88-02472  5B 

GARBER,  W.  F. 

Socio-Technological  Aspects  of  Automation  in 

Public  Works  Activities, 

W88-01957  6B 

GARDINER,  M.  J. 

Use  of  Soil  and  Climatic  Data  to  Predict  Hy- 
draulic Loading  Behaviour  of  Irish  Soils, 
W88-01922  2G 

GARDNER,  J.  A. 

Measurement  of  the  Mass  Accommodation  Co- 
efficient of  S02  (g)  on  Water  Droplets, 
W88-01859  5B 

GARNER,  R.  C. 

Bacterial  Mutagenicity  and  Chemical  Analysis 
of    Polycyclic    Aromatic    Hydrocarbons    and 
Some  Nitro  Derivatives  in  Environmental  Sam- 
ples Collected  in  West  Germany, 
W88-02057  5C 

GARNETT,  K. 

Assessment  of  the  Interactions  of  Metals  and 

Nitrilotriacetic  Acid  in   Soil/Sludge   Mixtures, 

W88-02478  5E 

GARVEY,  D. 

Sludge   Management   in   the   United   Kingdom, 
W88-02130  5E 

GARZONETTI,  G. 

Improved     Industrial     Wastewater     Treatment 
Through     Particle     Size     Management     Using 
Leachate  Treatment  as  a  Case  Study, 
W88-02218  5D 

GASS,  T.  E. 

Comparison  of  Earth   Resistivity  and  Electro- 
magnetic Survey  Methods, 
W88-01713  7B 

GAUDY,  A.  F. 

Modified  Extended  Aeration  Plant  for  Minimiz- 
ing Sludge  Production, 
W88-02208  5D 


Removal  of  Cadmium  at  High  and  Low  Dosages 

by  an  Extended  Aeration  Process, 

W88-02175  5D 

GEISER,  R.  A. 

Wastewater    Treatment    by    Spray    Irrigation, 

Quality  of  Effluent  and   Impacts  on  Soils  and 

Groundwater, 

W88-02153  5D 

GENUCHTEN,  M.  T. 

Experimental   Study  of  Solute  Transport  in  a 

Stony  Field  Soil, 

W88-01919  5B 

GEORGE,  J.  J. 

Effects  of  Exposure  to  Petroleum  Hydrocarbons 
on  the  Gill  Functions  and  Ciliary  Activities  of  a 
Marine  Bivalve, 
W88-01804  5C 

GEORGIANNA,  T.  D. 

Simulation  Model  of  Competition  for  Water  Re- 
sources Among  Industries  in  a  River  Basin, 
W88-01866  6D 

GERBER,  A. 

Biological  Treatment  of  Mining  Effluents, 
W88-02010  5D 

GERMER,  R. 

Influence  of  Ultrasound  on  the  Settling  Rate  of 

Filamentous  Bacteria  in  Activated  Sludge  (Der 

Einfluss  von  Ultraschall  auf  das  Absetzverhalten 

von    Fadenfoermigen    Bakterien    im    Blaehsch- 

lamm), 

W88-02083  5D 

GERSTLE,  K.  H. 

Strength    Design   of  Reinforced-Concrete   Hy- 
draulic Structures.  Report  6:  Analytical  Study  of 
the   Ultimate   Behavior   of  Model   Reinforced- 
Concrete  Circular  Conduits, 
W88-01657  8F 

GERWIN,  S.  C. 

Water  Utility  Makes  Use  of  National  Weather 

Service  Radar, 

W88-02393  7B 

GIGER,  W. 

Behaviour  of  Alkylphenol  Polyethoxylate  Sur- 
factants   and    of    Nitrilotriacetate    in    Sewage 
Treatment, 
W88-01939  5A 

Determination  of  Trace  Levels  of  Phenol  and 
Cresols  in  Rain  by  Continuous  Liquid-Liquid 
Extraction  and  High-Performance  Liquid  Chro- 
matography, 

W88-01984  5A 

GILBERT,  J.  J. 

Quantitative    Comparison    of  Food    Niches   in 
Some  Freshwater  Zooplankton:  A  Multi-Tracer- 
Cell  Approach, 
W88-01704  2H 

GILES,  B. 

Determination  of  Parts-per-Billion  Concentra- 
tions of  Dioxane  in  Water  and  Soil  by  Purge  and 
Trap  Gas  Chromatography/Mass  Spectrometry 
or  Charcoal  Tube  Enrichment  Gas  Chromatog- 
raphy, 
W88-01868  5A 

GILL,  J.  S. 

Precipitation   Equilibrium   During   Evaporation 
of  Water  Containing  High  Dissolved  Salts, 
W88-02443  3A 

GILLIAM,  J.  W. 

Prediction  of  Nitrogen  and  Phosphorus  Losses 

as    Related    to    Agricultural    Drainage    System 

Design, 

W88-02071  2G 


PA-13 


GILRON,  J. 


AUTHOR  INDEX 


GILRON,  J. 

Analysis  of  Laminar  Flow  Precipitation  Fouling 
on  Reverse  Osmosis  Membranes, 

W88-02444  3A 

GIRVIN,  D.  C. 

Transport    of    Energy-Related    Organic    Com- 
pounds  and   Mixtures   in   Subsurface   Environ- 
ments, 
W88-02263  5B 

GLASER,  P.  H. 

Groundwater  Flow  in  a  Bog-Fen  Complex,  Lost 
River  Peatland,  Northern  Minnesota, 
W88-01982  2F 

GLUECKSTERN,  P. 

Current  and  Long  Term  Considerations  for  the 

Application  of  Reverse  Osmosis  Technology  in 

Israel, 

W88-02436  3A 

Desalination  of  High  Salinity  Brackish  Water  - 

Low  Pressure  Reverse  Osmosis, 

W88-02437  3A 


GODDARD,  A.  J. 

Stable  Foams  in  Activated  Sludge  Plants, 
W88-02055 


5D 


GODREJ,  A.  N. 

Sorption/Desorption      of 
Agents  on  Oil  Shale, 
W88-02154 


Various      Inorganic 


5E 


GOELZER,  W.  G. 

Land  Treatment  Example  of  an  Integrated  Man- 
agement System, 
W88-01729  5E 

GOLDSTEIN,  R.  A. 

Response  of  Two  Adirondack   Watersheds  to 

Acidic  Deposition, 

W88-02465  5C 

GOLTZ,  M.  N. 

Using    the    Method    of   Moments    to    Analyze 
Three-Dimensional     Diffusion-Limited     Solute 
Transport  From  Temporal  and  Spatial  Perspec- 
tives, 
W88-01690  5B 

GOLUEKE,  C.  G. 

Composting  and  The  Limiting  Factor  Principle, 
W88-02122  5E 

GOMATHINAYAGAM,  G. 

Shock  Load  Capabilities  of  Anaerobic  Systems 
Treating  High  Strength  Wastewaters, 
W88-02203  5D 

GOMEZ,  O. 

Effects  of  the  'El  Nino'  1982-83  on  the  Phyto- 

plankton  Off  Peru  (Efectos  del  Fenomeno  'El 

Nino'  1982-83  Sobre  el  Fitoplancton  de  la  Costa 

Peruana), 

W88-01642  2L 

GONSIOR,  S.  J. 

2,2-Dibromo-3-Nitriloproprionamide    (DBNPA) 
Chemical   Degradation  in  Natural  Waters:  Ex- 
perimental  Evaluation  and  Modeling  of  Com- 
petitive Pathways, 
W88-01840  5B 

GONZALEZ  BECA,  C.  J.  G. 

Study  of  Zinc  and  Copper  Removal   by   Iron 

(III)  and  (II)  Oxyhydroxides, 

W88-01559  5D 

GONZALEZ,  M. 

Culture  of  Endomyces  fibuliger  in  Mussel  Proc- 
essing Wastes  and  Precipitation  with  PEGs  of  its 
Extracellular  Amylolytic  System, 
W88-02060  5C 

GONZALEZ,  R. 

Shock  Load  Capabilities  of  Anaerobic  Systems 
Treating  High  Strength  Wastewaters, 
W88-O2203  5D 


GOODMAN,  G.  L. 

Evaluation   of  an   Acidic   Waste   Site   Cleanup 

Effort, 

W88-02144  5D 

GOOSSENS,  M.  L.  A. 

Impacts  Against  the  Wall  of  a  Scaled-Up  Fluid- 

ized  Bed, 

W88-02434  3A 

GOPHEN,  M. 

Trophic    Relations    between    Two    Agents    of 
Sewage  Purification  Systems:  Algae  and  Mos- 
quito Larvae, 
W88-02065  5D 

GORDON,  M.  E. 

Evaluation  of  the  Performance  of  Four  Clay- 
Lined  Landfills  in  Wisconsin, 
W88-01753  5E 

GORELIK,  I. 

Persistence  of  Synthetic  Solvent  Contaminants 
in  a  Glacial  Outwash  Aquifer,  Washington  State, 
W88-01734  5B 

GORNEY,  E. 

Oil  Contamination  of  Raptors  Migrating  Along 

the  Red  Sea, 

W88-01857  5C 

GORONSZZY,  M.  C. 

Sludge  Bulking  Control  for  Highly  Degradable 

Wastewaters  Using  the  Cyclic  Activated  Sludge 

System, 

W88-02170  5D 

GOTTOT,  S. 

Epidemiological  Survey  of  a  Major  Outbreak  of 

Nosocomial  Legionellosis, 

W88-01920  5C 

GOULD,  J.  P. 

Co-Disposal  of  Municipal  Refuse  and  Industrial 

Waste  Sludge  in  Landfills, 

W88-02121  5E 

Examination  of  the  Zinc  Cementation  of  Cadmi- 
um in  Aqueous  Solutions, 
W88-01928  5D 

GOULD,  R.  N. 

Recent    Developments    in    Methane    Recovery 

from  Municipal  Landfills. 

W88-01756  5E 

GOULDER,  R. 

Evaluation  of  the  saturation  approach  to  meas- 
urement of  Vmax  for  Glucose  Mineralization  by 
Epilithic  Freshwater  Bacteria, 
W88-01803  2H 

COULTER,  I.  C. 

Equity  Issues  in  the  Implementation  of  River 

Basin  Planning, 

W88-02255  6C 

Stochastic   Dynamic   Programming   Based   Ap- 
proach to  the  Operation  of  a  Multi-Reservoir 
System, 
W88-02376  2H 

GOZMEN,  T. 

Fluorine    Pollution    in    the    Marmara    Region, 
Turkey.  Production  Methods  for  Fluorine  Re- 
moval and  Recovery, 
W88-01838  5D 


GRABAREK,  R.  J. 

Silvicultural  Application  of  Alum  Sludge, 
W88-02396 


5E 


GRADY,  C.  P.  L. 

Evaluation  of  Biodegradation  Kinetics  for  Prior- 
ity Pollutants, 
W88-02210  5D 

GRANDA,  A. 

Geophysical  Prospecting  for  Mined  Areas  Iden- 
tification. 'San  Jose'  Mine  Case  History  (Caceres 
-  Spain), 
W88-OI582  4B 


GRANT,  W.  S. 

Population   Genetics  of  the   Southern   African 
Pilchard,    Sardinops  ocellata,   in   the   Benguela 
Upwelling  System, 
W88-01651  2L 

GRAY,  D.  H. 

Diffusional    Transport    of    Hazardous    Waste 

Leachate  Across  Clay  Barriers, 

W88-01751  5B 

GRAY,  R. 

In-Basin  Chlorination  for  Control  of  Activated 

Sludge  Bulking  in  Industrial  Waste  Treatment 

Plants, 

W88-02207  5D 

GREBNER,  D. 

Short-Range  Runoff  Forecasting  for  the  River 

Rhine  at  Rheinfelden:  Experiences  and  Present 

Problems, 

W88-01968  2E 

GREENBERG,  J. 

Public  Attitudes  toward  Water  Conservation, 
W88-02315  3D 

GREENE,  M. 

Full  Scale  Anaerobic-Aerobic  Biological  Treat- 
ment of  a  Semichemical  Pulping  Waste  Water, 
W88-02162  5D 

GRIFFIN,  R.  A. 

Development  and  Application  of  Batch  Adsorp- 
tion Procedures  for  Designing  Earthen  Landfill 
Liners, 
W88-01752  5B 

GRIFFITHS,  D.  J. 

Copper  as  an  Algicide  in  a  Tropical  Reservoir, 
W88-02347  5G 

GRIFT,  N.  P. 

Herbicide  Levels  in  Rivers  Draining  Two  Prai- 
rie Agricultural  Watersheds  (1984), 
W88-01800  5B 

GRIMES,  D.  J. 

Bacteria  in   Deep   Coastal   Plain   Sediments  of 

Maryland:    A    Possible    Source    of    C02    to 

Groundwater, 

W88-01694  2F 

GRIMES,  M.  M. 

Impact  of  EPA's  Biomonitoring  Policy  on 
POTWs, 

W88-01823  5G 

GRIMM,  N.  B. 

Nitrogen    Dynamics    During    Succession    in    a 

Desert  Stream, 

W88-01872  2H 

GRISMER,  M.  E. 

Kinetics  of  Water  Vapor  Adsorption  on  Soils, 
W88-02329  2G 

GROSS,  R.  L. 

Anaerobic  Pretreatment  of  Corn  Ethanol  Pro- 
duction Wastewater, 
W88-02221  5D 

GROSSMAN,  R.  L. 

Calibration  of  an  Airborne  Lyman-Alpha  Hy- 
grometer  and    Measurement   of  Water   Vapor 
Flux  Using  a  Thermoelectric  Hygrometer, 
W88-02043  7B 

GRUMMT,  T. 

Aliphatic  and  Aromatic  Halocarbons  as  Poten- 
tial Mutagens  in  Drinking  Water.  III.  Halogenat- 
ed  Ethanes  and  Ethenes, 
W88-01811  5C 


PA- 14 


GU.X. 

Cultivation   of  Anaerobic   Granular   Sludge   in 
UASB  Reactors  with  Aerobic  Activated  Sludge 
as  Seed, 
W88-OI839  5D 

GUEDES  DE  CARVALHO,  R.  A. 

Study  of  Zinc  and  Copper  Removal  by  Iron 

(HI)  and  (II)  Oxyhydroxides, 

W88-01559  5D 

GUIGUET,  M. 

Epidemiological  Survey  of  a  Major  Outbreak  of 

Nosocomial  Legionellosis, 

W88-01920  5C 

GUIOT,  S.  R. 

Anaerobic   Upflow   Bed-Filter   -   Development 

and  Application, 

W88-02112  5D 

GUJER,  W. 

Significance  of  Segregation  of  Biomass  in  Bio- 
films, 
W88-01943  5B 

GUNN,  R.  L. 

Accomodating      Environmental      Constraints- 
Modification  of  a  Navigational  Project  in  Coast- 
al Louisiana, 
W88-01532  6G 

GUNNISON,  D. 

Capping  Contaminated  Dredged  Material, 
W88-01535  5E 

GURINA,  A.  M. 

Diagnostic  Case  Study  of  Meso-Scale  Upwell- 
ings  within  a  Layer  Near  the  Sea  Surface  off 
Cap  Blanc  in  Summer  1972, 
W88-01624  2L 

GUSS,  K.  M. 

Evaluation  of  Vermiculite,  Iron  Filings,  Lime, 
Sulfide,  and  Lime  Sulfide  in  the  Treatment  of 
Plating  Rinsewaters, 
W88-02176        -  5D 

GUSTAFSSON,  J.-E. 

Soil   and   Water  Conservation  on  the  Chinese 
Loess  Plateau  -  The  Example  of  the  Xio  Shi 
Guo  Brigade, 
W88-02236  3B 

GUSTAVSON,  T.  C. 

Regional  Hydrogeologic  Research  in  the  Palo 

Duro     Basin     for     Nuclear-Waste     Repository 

Siting, 

W88-02331  5E 

GUTT,  B.  A. 

Groundwater  Flow  Submodel  for  the  Analysis 
of  Regional  Water  Policies  in  Open-Pit  Lignite 
Mining  Areas, 
W88-01569  4B 

GUVANASEN,  V. 

Approximate  Semianalytical  Solution  for  Tracer 
Injection  Tests  in  a  Confined  Aquifer  With  a 
Radially    Converging    Flow    Field    and    Finite 
Volume  of  Tracer  and  Chase  Fluid, 
W88-01692  5B 

GUVANASEN,  V.  M. 
Approximate  Semianalytical  Solution  for  Tracer 
Injection  Tests  in  a  Confined  Aquifer  With  a 
Radially    Converging    Flow    Field    and    Finite 
Volume  of  Tracer  and  Chase  Fluid, 
W88-01692  5B 

HABEKOTTE,  B. 

Survival  of  Indicator  Organisms  in  a  Detention 
Pond  Receiving  Combined  Sewer  Overflow, 
W88-01948  5B 

HABIG,  C. 

Comparative  Toxicity,  Cholinergic  Effects,  and 
Tissue  Levels  of  S,S,S,-Tri-n-Butyl  Phosphoro- 


AUTHOR  INDEX 


trithioate  (DEF)  to  Channel  Catfish  (Ictalurus 
Punctatus)  and  Blue  Crabs  (Callinectes  Sapidus), 
W88-02040  5C 

HACKMAN,  M.  E. 

Sodium  Borohydride  Reduces  Hazardous  Waste, 
W88-02180  5D 

HAGEN,  E. 

Diagnostic  Case  Study  of  Meso-Scale  Upwell- 
ings  within  a  Layer  Near  the  Sea  Surface  off 
Cap  Blanc  in  Summer  1972, 
W88-01624  2L 

Meso-Scale  Upwellings  off  Namibian  Coast, 
W88-01627  2L 

HAGENLUND,  G. 

Addition  of  NaOH,  Limestone  Slurry  and  Fine- 
grained Limestone  to  Acidified  Lake  Water  and 
the  Effects  on  Smolts  of  Atlantic  Salmon  (Salmo 
Salar  L.), 
W88-02342  5G 

HAGER,  D.  G. 

Source  Treatment  of  Industrial  Wastewater  with 

Granular  Activated  Carbon, 

W88-02293  5D 

HAITH,  D.  A. 

Generalized  Watershed  Loading  Functions  for 

Stream  Flow  Nutrients, 

W88-02386  5B 

HALFEN,  L.  N. 

Discussion  of  Groundwater  Monitoring, 
W88-01518  7A 

HALL,  B. 

Rejection   Spectra   of  Reverse   Osmosis   Mem- 
branes  Degraded   by    Hydrolysis   or   Chlorine 
Attack, 
W88-02448  3A 

HALL,  R.  M. 

Environmental  Law  Handbook, 
W88-01654 


5G 


HALLBERG,  G.  R. 

From    Hoes    to    Herbicides:    Agriculture    and 

Groundwater  Quality, 

W88-01882  5B 


HAMLIN,  J.  J. 

Water  Purifying  and  Vending  Apparatus, 
W88-01793  ' 


5F 


HAMODA,  M.  F. 

Effluent  Quality  Variations  in  Relation  to  Water 

Reuse  for  Irrigation, 

W88-02401  5E 

Kinetics    of    Downflow    Anaerobic    Attached 

Growth  Reactors, 

W88-01854  5D 

HAMON,  J.  R. 

Effects  of  Coagulation  on  Sludge  Thickening 

and  Dewatering, 

W88-02397  5D 

HAN,  U.  J. 

Waste  Activated  Sludge  Digestion  with  Ther- 
mophilic Attached  Films, 
W88-02206  5D 

HANSCOM,  M. 

Nonlinear  Programming  Methods  in  Reservoir 

System  Management, 

W88-02273  2H 

HANSEN,  M.  M. 

Heavy  Metal  Pollution  from  Mining  in  Green- 
land, 
W88-01562  5C 

HANSON,  G.  J. 

Gabions    Used    in    Stream    Grade-Stabilization 

Structures:  A  Case  History, 

W88-02356  4D 


HATCH,  R.  T. 


HANZLIK,  J. 

Liquidation  of  Abandoned  Mine  Excavations  by 

Flooding, 

W88-01583  4B 

HARDY,  J.  K. 

Copper  Uptake  by  the  Water  Hyacinth, 
W88-02400  5B 

HARLEMAN,  D.  R.  F. 

Alpha,    Beta,    Gamma    of   Evaporation    From 

Saline  Water  Bodies, 

W88-01917  2D 

HARRIMAN,  R. 

Long-Term    Changes    in    Fish    Populations    of 
Acid   Streams  and   Lochs  in   Galloway   South 
West  Scotland, 
W88-02485  2H 

HARRIS,  G.  D. 

Influence  of  Photoreactivation  and  Water  Qual- 
ity  on   Ultraviolet   Disinfection   of  Secondary 
Municipal  Wastewater, 
W88-01827  5D 

HARRIS,  R.  P. 

Modelling  of  a  Planktonic  Ecosystem  in  an  En- 
closed Water  Column, 
W88-02375  2L 

HARRISON,  F.  L. 

Bioavailability     of    Sediment-Sorbed     Organic 

Chemicals:  A  Review, 

W88-02492  5B 

HARRISON,  M.  D. 

Presence    of    Erwinia    carotovora    in    Surface 

Water  in  North  America, 

W88-01711  2H 

HARTMAN,  W.  A. 

Effect  of  Cultivation  on  Sediment  Composition 
and  Deposition  in  Prairie  Pothole  Wetlands, 
W88-02477  2J 

HARTWELL,  T.  D. 

TEAM    Study:    Personal    Exposures   to   Toxic 
Substances  in  Air,  Drinking  Water,  and  Breath 
of  400  Residents  of  New  Jersey,  North  Carolina, 
and  North  Dakota, 
W88-01881  5C 

HARTZELL,  T.  S. 

Archaeological  Analysis  of  the  Proposed  Flor- 
ence Water  Treatment  Plant, 
W88-01608  6G 

HASCOET,  M.-C. 

Determination  of  the  Biodegradable  Fraction  of 
Dissolved  Organic  Matter  in  Waters, 
W88-02343  5A 

HASEGAWA,  S. 

Water  Uptake  by  Roots  in  Cracks  and  Water 

Movement  in  Clayey  Subsoil, 

W88-02330  21 

HASSAN,  S.  M. 

Colorimetric  Determination  of  Phenols  in  Water 

Samples, 

W88-02063  5A 

HASSON,  D. 

Analysis  of  Laminar  Flow  Precipitation  Fouling 

on  Reverse  Osmosis  Membranes, 

W88-02444  3A 

HASSON,  D.  S. 

Using  Peaking  Factors  to  Update  Water  Rates, 
W88-02391  6C 

HATCH,  R.  T. 

Scale  Inhibitor  for  Reverse  Osmosis  Water  Puri- 
fication System, 
W88-01787  3A 


5&8 


PA-15 


HATTENBACH,  K. 


AUTHOR  INDEX 


HATTENBACH,  K. 

Effect  of  Cell  Thickness  and  Flow  Velocity  on 
Water  Cost  in  Desalination  by  Electrodialysis, 
W88-02435  3A 

HAUX,  C. 

Increased  Hepatic  Metallothionein  Content  Cor- 
relates to  Cadmium  Accumulation  in  Environ- 
mentally Exposed  Perch  (Perca  Fluviatilis), 
W88-02035  5B 

HAVELAAR,  A.  H. 

Profiency  Testing  of  Water  Microbiology  Lab- 
oratories in  The  Netherlands, 
W88-01710  5G 

Survival  of  Indicator  Organisms  in  a  Detention 
Pond  Receiving  Combined  Sewer  Overflow, 
W88-01948  5B 

HAVENS,  K.  E. 

Role  of  Aluminium  Contamination  in  Determin- 
ing Phytoplankton  and  Zooplankton  Responses 
to  Acidification, 
W88-02471  5C 

HAWKES,  D.  L. 

Review  of  Full-Scale  Anaerobic   Digestion  in 

China, 

W88-02073  5D 

HAWKINS,  C.  P. 

Are   Snails   Important   Competitors   in    Stream 

Ecosystems, 

W88-01831  2H 

HAWKINS,  P.  R. 

Copper  as  an  Algicide  in  a  Tropical  Reservoir, 
W88-02347  5G 

HAYNES,  R.  J. 

Effect  of  Trickle  Fertigation  with  Three  Forms 
of  Nitrogen  on  Soil  pH,  Levels  of  Extractable 
Nutrients  Below  the  Emitter  and  Plant  Growth, 
W88-01993  3F 

HAZEN,  T.  C. 

Distribution  and  In  situ  Survival  and  Activity  of 
Klebsiella  pneumoniae  and  Escherichia  coli  in  a 
Tropical  Rain  Forest  Watershed, 

W88-01986  5A 

HEATH,  H.  W. 

Thermal    Regeneration    of   PACT(R)    Process 

Powdered  Activated  Carbon, 

W88-02308  5D 

HECK,  P.  E. 

Critical  Assessment  of  the  Influence  of  Manage- 
ment Practices  on  Water  Quality,  Water  Treat- 
ment, and  Sport  Fishing  in  Multipurpose  Reser- 
voirs in  Kansas, 
W88-01764  6G 

HEEDE,  B.  H. 

Enhancement    of    Riparian    Ecosystems    with 

Channel  Structures, 

W88-02385  4A 

HEGGU,  M. 

Field  Evaluation  of  a  Dual-Channel  Microwave 
Radiometer  Designed  for  Measurements  of  Inte- 
grated Water  Vapor  and  Cloud  Liquid  Water  in 
the  Atmosphere, 
W88-O2053  7B 

HEIDE,  G. 

Process  of  Safely  Disposing  of  Waste  Materials, 
W88-01782  5E 

HEIDMAN,  J. 

Autothermal  Thermophilic  Aerobic  Digestion  in 

the  Federal  Republic  of  Germany, 

W88-02226  5D 

HETT,  M. 

Electrothermal  Atomic-Absorption  Spectromet- 
ry Analysis  of  Lake  Waters  for  Mn,  Fe,  Pb,  and 
(  d, 

WXK02W  5A 


HELD,  W. 

Demonstration   of   Landfill    Gas   Enhancement 

Techniques  in  Landfill  Simulators, 

W88-01755  5E 

HELSON,  B.  V. 

Use  of  Bioassays  to  Assess  Aquatic  Arthropod 
Mortality  from  Permethrin  Drift  Deposits, 
W88-02037  5C 

HELTZEL,  S.  B. 

Ship    Navigation  Simulator    Study    Savannah 

Harbor  Widening  Project   Savannah,   Georgia, 

W88-02282  8B 

HELVEY,  M. 

Selective  Removal  of  Reef  Fish  Associated  with 
an  Offshore  Cooling-Water  Intake  Structure, 
W88-02364  5C 

HEMMRICH,  H.  J. 

Report  About  Experiences  in  Intercomparison 
Studies  in  the  Administration  for  Water  Econo- 
my of  Rheinland-Pfalz  (Erfahrungsbericht  uber 
Ringversuche  in  der  Wasserwirtschaftsverwal- 
tung  von  Rheinland-Pfalz), 
W88-01975  5A 

HEMPEL,  D.  C. 

Application  of  a  Suspension-Airlift-Loop-Reac- 
tor to  the  Purification  of  Difficult  Wastewater 
(Einsatz  eines  Suspensions-Airlift-Schlaufen 
Reaktors  zur  Reinigung  Problematischer  Ab- 
waesser), 
W88-01814  5D 

HENDRIKS,  R.  V. 

Full-Scale     Demonstration     of    Textile     Dye 

Wastewater  Reuse, 

W88-02150  5D 

HENRY,  J.  P. 

Health  Significance  of  Chlorination  Byproducts 
in  Drinking  Water:  The  Houston  Experience, 
W88-02427  5C 

HENSEY,  M.  P. 

Hydrography   and   the   Distribution   of  Phyto- 
plankton in  Killary  Harbour:  A  Fjord  in  West- 
ern Ireland, 
W88-02374  2L 

HERDENDORF,  C.  E. 

Ecology  of  the  Coastal   Marshes  of  Western 

Lake  Erie:  A  Community  Profile, 

W88-01610  2H 

HERNANDEZ,  J.  F. 

Study  by  Epifluorescence  of  the  Fate  of  the 

Total  Bacterial  Flora  in  a  Bottled  Mineral  Water 

(Etude  par  Epifluorescence  de  L'Evolution  de  la 

Microflore  Totale  dans  une  Eau  Minerale  Em- 

bouteillee), 

W88-02346  5B 

HERRMANN,  R. 

Behavior  of  Hydrophobic,  Organic  Micropollu- 
tants  in  Different  Karst  Water  Systems:  I.  Trans- 
port of  Micropollutants  and  Contaminant  Bal- 
ances During  the  Melting  of  Snow, 
W88-02480  5B 

Behavior  of  Hydrophobic,  Organic  Micropollu- 
tants in  Different  Karst  Water  Systems:  II.  Fil- 
tration Capacity  of  Karst  Systems  and  Pollutant 
Sinks, 
W88-02481  5B 

HERZOG,  B.  L. 

Comparison   of  Laboratory    and    Field    Deter- 
mined Values  of  Hydraulic  Conductivity  at  a 
Waste  Disposal  Site, 
W88-01728  5E 

HETSCHEL,  M. 

Treatment  of  Distillates  and  Permeates  from 
Seawater  Desalination  Plants, 

W88-02432  3A 


HEWITT,  T.  A. 

Process  and  Environmental  Considerations  In- 
volved in  the  Selection  of  Hydraulic  and  Lubri- 
cation Fluids  for  a  Modern  Hot  Strip  Mill, 
W88-02145  5D 

HEWLETT,  J.  C. 

Ship  Navigation  Simulator  Study  Savannah 
Harbor  Widening  Project  Savannah,  Georgia, 
W88-02282  8B 

HICKIE,  B.  E. 

Influence  of  Diet  and  Preexposure  on  the  Toler- 
ance of  Sodium   Pentachlorophenate  by   Rain- 
bow Trout  (Salmo  gairdneri), 
W88-02032  5C 

HICKMAN,  D. 

Blue  Mesa  Reservoir,  Colorado:  A  Historical 
Review  of  Its  Limnology,  1965-1985, 
W88-01665  2H 

HIGGINS,  T.  E. 

Evaluation  of  Industrial  Process  Modifications 

to   Reduce   Hazardous   Wastes   in    the   Armed 

Services, 

W88-02191  5D 

HICHAM,  S. 

Increasing  Water  Supplies  in  the  Iberian  Penin- 
sula, 
W88-01892  6D 

HIGHSTREET,  A.  L. 

Socioeconomic  Factors  Affecting  Water  Con- 
servation in  Southern  Texas, 
W88-02317  3D 

HILL,  E. 

Biological  Treatment  of  Mining  Effluents, 
W88-02O1O  5D 

HILL,  R.  D. 

Field  Verification  of  On-Line  Instrumentation  at 
a  Municipal  Wastewater  Treatment  Plant, 
W88-01960  5D 

HILMY,  A.  M. 

Effect  of  Sodium  Chloride  and  Calcium  Chlo- 
ride on  Nitrite  Induced  Methemoglobinemia  In 
Clarias  Lazera, 
W88-02466  5C 

HIMSLEY,  A. 

Removal  of  Toxic  Elements  in  Mine  Effluents 

by  CCIX, 

W88-01560  5D 

HIRATA,  Y.  S. 

Anaerobic  Digestion  of  Municipal  Solid  Wastes, 
W88-02120  5E 

HOEHN,  J.  P. 

Water  and  the  Michigan  Economy:  Managing 

Water  Quality, 

W88-01758  5G 

HOEHN,  R.  C. 

Effects  of  Storage  and  Preoxidation  on  Sludge 

and  Water  Quality, 

W88-02394  5D 

Using    Alternative    Oxidants    to    Remove    Dis- 
solved Manganese  from  Waters  Laden  with  Or- 
ganics, 
W88-02319  5F 

HOEK,  J.  P. 

Disinfection  of  Anion  Exchange  Resins  in  the 
Combined  Ion  Exchange/Biological  Denitrifica- 
tion  Process,  Part  I:  Effect  on  Water  Quality, 
W88-01973  5F 

HOEPPEL,  R.  E. 

Capping  Contaminated  Dredged  Material, 
W88-01535  5E 


PA-16 


AUTHOR  INDEX 


HUTCHINGS,  L. 


HOFFMANN,  P. 

Heiberg  Leads  Corps  Into  New  Era, 
W88-01801 


6E 


HOGAN,  J.  A. 

Analysis  of  EPA  Guidance  on  Composting 
Sludge:  Part  IV  -  Facility  Design  and  Operation, 
W88-02127  5D 

HOGEBOOM,  W.  M. 

Profiency  Testing  of  Water  Microbiology  Lab- 
oratories in  The  Netherlands, 
W88-01710  5G 

HOLDEN,  J.  M. 

Effects  of  Several  Ions  on  Iron  Treatment  by 

Sodium  Silicate  and  Hypochlorite, 

W88-01897  5F 

HOLGUIN,  A.  H. 

Health  Significance  of  Chlorination  Byproducts 
in  Drinking  Water:  The  Houston  Experience, 
W88-02427  5C 

HOLLINS,  G. 

Prediction   of  Surface   Runoff  Water   Quality 
from   Black   Rock   Harbor   Dredged    Material 
Placed  in  an  Upland  Disposal  Site, 
W88-02279  5E 

HOLZ.F. 

Deposition  of  Nitrate-N  and  Sulfate-S  by  Pre- 
cipitations in  Schleswig-Holstein, 
W88-02411  2B 

HOLZAPFEL-PSCHORN,  A. 

Application  of  Enzyme  Assays  for  Toxicological 
Water  Testing  (Anwendung  enzymatischer  Ver- 
fahren  in  der  Wasser-Toxikologie), 
W88-01972  5A 

HOOIJMANS,  C. 

Survival  of  Indicator  Organisms  in  a  Detention 
Pond  Receiving  Combined  Sewer  Overflow, 
W88-01948  5B 

HOPKINS,  D.  L. 

2,2-Dibromo-3-Nitriloproprionamide    (DBNPA) 
Chemical  Degradation  in  Natural  Waters:  Ex- 
perimental Evaluation  and  Modeling  of  Com- 
petitive Pathways, 
W88-0184O  5B 

HOSETTI,  B.  B. 

Performance  of  Wastewater  Stabilization  Ponds 

at  Different  Depths, 

W88-02460  5D 

HOSSNER,  L.  R. 

Heavy  Metals  in  Drilling  Muds:  Sequential  Ex- 
tractability  and  Effect  of  a  Solidification  Proc- 
ess, 
W88-01739  5B 

HOUCK,  M. 

Development  of  an  Expert  System  for  the  Anal- 
ysis of  Urban  Drainage  Using  'SWMM'  (Storm 
Water  Management  Model), 
W88-01759  6A 

HOUCK,  M.  H. 

Design    of    Dual-Purpose    Detention    Systems 

Using  Dynamic  Programming, 

W88-02413  4A 

HOUGH,  A.  M. 

Computer  Modelling  Study  of  the  Chemistry 
Occurring  During  Cloud  Formation  over  Hills, 
W88-02402  2K 

HOWARTH,  C.  R. 

Application  of  the  Spinning  Disc  Reactor  as  an 

Ozone  Contactor, 

W88-02212  5D 

HOWERTON,  D.  E. 

Two-Stage  Cyclic  Operation  of  Anaerobic  Fil- 
ters, 
W88-01828  5D 


HOWINGTON,  S.  E. 

Improvement  of  Hydropower  Release  Dissolved 

Oxygen  with  Turbine  Venting, 

W88-02280  5G 


HOYLAND,  G. 

Sludge   Thickening   Does  Work 

Money, 

W88-02131 


And   Saves 


5D 


HRUDEY,  S.  E. 

Anaerobic  Biodegradation  of  Monochlorophen- 

ols, 

W88-02011  5D 

Prediction  of  Soluble  Nickel  Removal  by  Acti- 
vated Sludge  Using  Free  Metal  Ion  Concentra- 
tions, 
W88-01938  5D 

HSU,  M.  T. 

Pilot  Study  of  Small-Scale  Monitoring  Methods 
of  Herbicide  Residues  in  Soil  and  Water, 
W88-02358  5B 

HU,J. 

Cultivation   of  Anaerobic   Granular   Sludge  in 
UASB  Reactors  with  Aerobic  Activated  Sludge 
as  Seed, 
W88-01839  5D 

HUANG,  C.  P. 

Role  of  Fe(III)  in  Metal  Complex  Adsorption  by 

Hydrous  Solids, 

W88-01835  2K 

HUANG,  C.-W. 

Treatment     of     Phenol-Formaldehyde     Resin 
Wastewaters  Using  Rotating  Biological  Contac- 
tors, 
W88-02205  5D 

HUANG,  S.-L. 

Hydrologic  Simulation  of  the  Brandywine  Basin, 
W88-02380  2E 

HUBEL,  R.  E. 

Removing  Trihalomethane   Precursors  by  Co- 
agulation, 
W88-01894  5F 

HUDY,  M. 

Sensitivity   of  High-Elevation    Streams   in   the 
Southern  Blue  Ridge  Province  to  Acidic  Depo- 
sition, 
W88-02377  5C 

HUEBNER,  P.  M. 

Evaluation  of  the  Performance  of  Four  Clay- 
Lined  Landfills  in  Wisconsin, 
W88-01753  5E 

HUEPPE,  P. 

Application  of  a  Suspension-Airlift-Loop-Reac- 
tor to  the  Purification  of  Difficult  Wastewater 
(Einsatz  eines  Suspensions-Airlift-Schlaufen 
Reaktors  zur  Reinigung  Problematischer  Ab- 
waesser), 
W88-01814  5D 

HUETHER,  C.  H. 

Design  and  Operation  of  Wet  Corn  Milling  Pre- 

treatment  Facilities, 

W88-02161  5D 


HUFF,  R.  V. 

Method  of  In-Situ  Leaching  of  Ores, 
W88-01778 


5G 


HUFFMAN,  J. 

Colorectal  Cancer  Mortality  and  Incidence  in 

Campbell  County,  Kentucky, 

W88-01999  5C 

HUGHES,  D.  A. 

Soluble  Salt  Content  of  the  Alluvial  Banks  of  a 
Semi-Arid  Tributary  Catchment  of  the  Great 
Fish  River, 
W88-02090  2G 


HUGHES,  J.  M.  R. 

Relations  Between  Aquatic  Plant  Communities 
and  Lake  Characteristics  on  Macquarie  Island, 
W88-01805  2H 

HULL,  L.  C. 

Laboratory   and   Simulation    Studies   of  Solute 

Transport  in  Fracture  Networks, 

W88-01683  5B 

HULSHOFF  POL,  L. 

Advanced  Reactor  Design,  Operation  and  Econ- 
omy, 
W88-02114  5D 

New  Technologies  for  Anaerobic  Wastewater 

Treatment, 

W88-02110  5D 

HUMMEL,  J. 

Submodels  of  Water  Quality  for  the  Analysis  of 
Regional   Water   Policies   in   Open-Pit   Lignite 
Mining  Areas, 
W88-01561  5G 

HUNG,  Y.  T. 

Treatment     of     Phenol-Formaldehyde     Resin 
Wastewaters  Using  Rotating  Biological  Contac- 
tors, 
W88-02205  5D 

HUNT,  S.  M. 

Toxicology     of    Organic     Micropollutants     in 
Drinking  Water:  Estimating  the  Risk, 
W88-01899  5G 


HUNTER,  E. 

Storage  Pond, 
W88-01783 


5E 


HUNTER,  J.  S. 

Performance  of  Buoyant  Media  Filter  in  Metal 
Plating  Shop  Wastewater  Treatment, 
W88-02178  5D 

HUNTER,  J.  V. 

Influence  of  Industrial  Wastes  on  the  Formation 
of  Volatile  Halogenated  Organics  During  Efflu- 
ent Chlorination, 
W88-02195  5D 

HUNTER,  M.  L. 

Biomass  and  Species  Richness  of  Aquatic  Ma- 
crophytes  in  Four  Maine  (U.S.A.)  Lakes  of  Dif- 
ferent Acidity, 
W88-02079  5C 

HUNTER,  W.  C. 

Response  to  an  Exotic  Habitat  by  Arid  Riparian 
Breeding  Birds  Along  an  Elevational  Gradient, 
W88-01668  2E 

HURD,  J.  O. 

Effect  of  Main-Channel  Orientation  on  Flood 

Peaks  for  Streams  in  Ohio, 

W88-02354  2E 

HURST,  C.  J. 

Use  of  a  Vacuum  Filtration  Technique  to  Study 
Leaching    of    Indigenous    Viruses    from    Raw 
Wastewater  Sludge, 
W88-01841  5B 


HUSEBYE,  E. 

Method  of  Producing  Large  Bodies  of  Ice, 
W88-01781 


8F 


HUTCHINGS,  L. 

Development  of  Phytoplankton  Communities  in 
Terms  of  their  Particle  Size  Frequency  Distribu- 
tion, in  Newly  Upwelled  Waters  of  the  Southern 
Benguela  Current, 
W88-01638  2L 

Influence  of  Environmental  Factors  on  the  Cape 

Pelagic  Fishery, 

W88-01649  2L 


PA-17 


HUTCHINGS,  L. 


AUTHOR  INDEX 


Phytoplankton  Distribution  and  Dynamics  in  the 

Southern  Benguela  Current, 

W88-01637  2L 


HUTCHISON,  I. 

Aspects  of  Phosphogypsum  Waste  Disposal, 
W88-01733 


5E 


HUTTON,  D.  G. 

Improved  Nitrification  with  the  PACT(R)  Proc- 
ess 
W88-02306  5D 

Priority  Pollutant  Removal:  Comparison  of  the 
DuPont  PACT(R)  Process  with  Activated 
Sludge  Followed  by  Granular  Carbon  Columns, 
W88-02304  5D 

Thermal    Regeneration    of    PACT(R)    Process 

Powdered  Activated  Carbon, 

W88-02308  5D 

HUYAKORN,  P.  S. 

Remedial    Action    Assessment    for    Hazardous 
Waste  Sites  via  Numerical  Simulation, 
W88-01735  5B 

IBEANUSI,  V. 

Effects  of  Supplements  on  the  Bioaccumulation 

of  Lead  in  Anabaena  Spp., 

W88-01718  5C 


IGUCHI,  J. 

Method  for  Strengthening  Soft  Soil, 
W88-01779 


2G 


ILTCHEV,  V.  G. 

Structure  and  Function  of  Detritus  in  Aquatic 

Ecological  Systems, 

W88-01817  2H 

ILIAN,  M.  A. 

Feeding  Processed  Hatchery  Wastes  to  Poultry, 
W88-02066  5E 

ILIFFE,  F.  J. 

Implementing   Ontario's   Guidelines   for   Using 
Municipal  Sewage  Sludge  in  Agriculture, 
W88-01731  5E 

INMAN,  E.  J. 

Simulation  of  Flood  Hydrographs  for  Georgia 

Streams, 

W88-02353  2E 

INOUE,  I. 

Three-Compartment  Photoreactor  for  Laser  Iso- 
tope Separation  of  Tritium, 
W88-02128  5D 

ISGARD,  E. 

Approach  to  Eutrophication  Problems  Close  to 
an  Expanding  Metropolis  in  Australia, 
W88-02243  5G 

ISHIZAKI,  K. 

Effect  of  Ozone  on  Plasmid  DNA  of  Escheri- 
chia coli  In  Situ, 
W88-01843  5F 

ITOH,  K. 

Levels  and   Ages  of  Selenium   and   Metals   in 
Sedimentary  Cores  of  Ise  Bay  as  Determined  by 
210-Pb  Dating  Technique, 
W88-01719  5B 

ITTAWA,  I. 

Culture  of  Mullet  Species  in  Ponds  Receiving 
Iron  Crush  Effluents  at  El-Baharia  Oasis,  Egypt, 
W88-02041  81 

ITYOKUMBUL,  M.  T. 

Economic    and    Environmental    Benefits    from 
Froth  Flotation  Recovery  of  Titanium,  Zirconi- 
um, Iron  and  Rare  Earth  Minerals  from  Oils  and 
Tailings, 
W88-01927  5D 

IVERSEN,  T.  M. 

Two  Simple  Models  for  Estimating  Daily  Mean 
Water  Temperatures  and  Diel   Variations  in  a 
Danish  I^ow  Gradient  Stream, 
W88-OIK30  2H 


JAASKELAINEN,  S. 

Comparison  of  Solvent  Extractions  and  Resin 
Adsorption    for   Isolation   of  Mutagenic   Com- 
pounds from  Chlorinated  Drinking  Water  with 
High  Humus  Content, 
W88-01837  5A 

JACKSON,  D.  E. 

Reactions   of  Chlorine   and   Chlorine   Dioxide 
with  Resorcinol  in  Aqueous  Solution  and  Ad- 
sorbed on  Granular  Activated  Carbon, 
W88-01847  5F 

JACKSON,  M.  L. 

Evaluation  of  a  Wastewater  Treatment  Process 

by  a  New  Technique, 

W88-02167  5D 

JACOBS,  L.  W. 

Agricultural  Application  of  Sewage  Sludge, 
W88-01508  5E 

JAEGER,  H.  J. 

Influence  of  Acid  Precipitation  on  the  Develop- 
ment of  Erysiphe  Graminis  DC  f.  sp.  Tritici 
Marchal  (Einfluss  Saeurehaltiger  Niederschlaege 
auf  die  Entwicklung  von  Erysiphe  Graminis 
DC.  f.  sp.  Marchal), 
W88-02098  5C 

JAFFREZO,  J.  L. 

Sequential  Sampling  of  Snow  in  a  Rural  Area. 
Experimentation  and  Identification  of  the  Acidi- 
fying Agents, 
W88-02409  5B 

JAMES,  A. 

Membrane  Technique  for  Biomass  Retention  in 
Anaerobic  Waste  Treatment  Processes, 
W88-02211  5D 

JAMES,  R.  B. 

Regulation  of  Underground  Chemical  Storage 
Tanks  in  the  San  Francisco  Bay  Area, 
W88-01748  5B 

JANESHEK,  R.  T. 

Effects  of  Alkalinity  and  Hardness  on  Anaerobic 

Digestion  of  Landfill  Leachate, 

W88-02194  5D 

JANISCH,  I. 

Membrane  Processes  in  Environmental  Protec- 
tion (Membranverfahren  in  der  Umwelttechnik), 
W88-02102  5D 

JANK,  B.  E. 

Nitrogen   and   Contaminant   Control   of  Coke 

Plant    Effluents    in    an    Upgraded    Biological 

System, 

W88-02307  5G 

JAPENGA,  J. 

New,  Rapid  Clean-up  Procedure  for  the  Simul- 
taneous Determination  of  Different  Groups  of 
Organic  Micropollutants  in  Sediments;  Applica- 
tion in  Two  European  Estuarine  Sediment  Stud- 
ies, 
W88-02007  5A 

JARRETT  III,  D.  L. 

Design  of  Land  Application  Programs  for  Large 
Municipal  Systems  via  Contractual  Services:  A 
Case  Study  -  Washington,  D.C., 
W88-01730  5E 

JARRETT,  R.  D. 

Paleodischarge  of  the  Late  Pleistocene  Bonne- 
ville Flood,  Snake  River,  Idaho,  Computed  from 
New  Evidence, 
W88-01808  2E 

JARVIS,  A.  C. 

Ecosystem  Model  of  Phosphorus  Cycling  in  a 
Warm     Monomictic,     Hypertrophic     Impound- 
ment, 
W88-01978  2H 


JASINSKI,  Z. 

Surface   Protection    Problem   in   Conditions  of 

Water  Hazard  in  Diapir  Salt  Mines, 

W88-01564  4B 

JEAN,  J.  S. 

Modeling  Groundwater  Flow  by  Means  of  a 
Hybrid   Trajectory   Image,    Boundary    Integral 
Equation  Method, 
W88-01762  2F 

JENKINS,  D. 

Application  of  Batch  Kinetic  Data  to  the  Sizing 
of  Continuous-Flow  Activated  Sludge  Reactors, 
W88-01944  5D 

In-Basin  Chlorination  for  Control  of  Activated 

Sludge  Bulking  in  Industrial  Waste  Treatment 

Plants, 

W88-02207  5D 

JENKINS,  J.  C. 

Landfilling  and  Renovation  with  Sludges, 
W88-01509  5E 

JENKINS,  M.  D. 

Chemical  Composition  of  Fresh  Snow  on  Mount 

Everest, 

W88-01860  5A 

JENNINGS,  A.  A. 

Critical  Chemical  Reaction  Rates  for  Multicom- 
ponent  Groundwater  Contamination  Models, 
W88-01918  5B 

JENSEN,  H. 

Short-Range  Runoff  Forecasting  for  the  River 

Rhine  at  Rheinfelden:  Experiences  and  Present 

Problems, 

W88-01968  2E 

JEPPESEN,  E. 

Two  Simple  Models  for  Estimating  Daily  Mean 
Water  Temperatures  and  Diel  Variations  in  a 
Danish  Low  Gradient  Stream, 
W88-01830  2H 

JESUS,  A.  S.  M. 

Behaviour  of  Radium  in  Tailings  Dams  and  En- 
vironmental Waters  in  the  Witwatersrand  (South 
Africa)  Gold/Uranium  Mining  Area, 
W88-01558  5B 

JETER,  J.  H. 

Biological  Treatment  of  Phenolic  Paint-Strip- 
ping Wastewater, 
W88-02149  5D 

JETT,  T. 

Evaluation  of  an  Acidic  Waste  Site  Cleanup 

Effort, 

W88-02144  5D 

JEWELL,  W.  J. 

Waste  Activated  Sludge  Digestion  with  Ther- 
mophilic Attached  Films, 
W88-02206  5D 

JIMENEZ,  B. 

Analysis  of  Adduct  Formation  in  the  Bluegill 
Sunfish       (Lepomis      macrochirus)       Between 
Benzo(a)Pyrene  and  DNA  of  the  Liver  and  He- 
moglobin of  the  Erythrocyte, 
W88-02030  5C 

JIMENEZ,  B.  D. 

Effects  of  Feeding  and  Temperature  on  Uptake, 
Elimination  and  Metabolism  of  Benzo(a)pyrene 
in  the  Bluegill  Sunfish  (Lepomis  macrochirus), 
W88-02027  5C 

JINADASA,  D.  M. 

Nitrogen  and  Water  Balance  Studies  in  Relation 
to  Farmyard  Manure  and  N-Fertilizer  Applica- 
tions to  Sri  Lankan  Luvisols, 
W88-02081  5B 


PA- 18 


AUTHOR  INDEX 


KAURANEN,  P. 


JINKAI,  L. 

Problems  of  Mud  Solid  Intrusions  into  Mining 

Pits, 

W88-01584  8D 

JINZE,  M. 

Methods  of  Land  and  Water  Conservation  in  the 

Wuding  River  Basin, 

W88-02235  3B 

JOHANSEN,  P. 

Heavy  Metal  Pollution  from  Mining  in  Green- 
land, 
W88-01562  5C 

JOHN,  H.  C. 

Horizontal  and  Vertical  Distribution  Patterns  of 

Fish  Larvae  off  NW  Africa  in  Relation  to  the 

Environment, 

W88-01647  2L 

JOHNSON,  A.  M. 

Synergetic    Approach   to   Control    Acid    Mine 
Drainage:  A  Michigan  Case  History, 
W88-01563  5G 

JOHNSON,  G.  S. 

Evaluation    of   Irrigation    Management    Proce- 
dures for  Geothermal  Effluent, 
W88-02268  3C 

JOHNSON,  J.  A. 

Models  of  Coastal  Upwelling  Driven  by  JOINT- 

1  and  AUFTRIEB-77  Data, 

W88-01620  2L 

JOHNSON,  T. 

Pilot  Testing  and  Design  of  a  High  Temperature 
Air  Stripping  System  for  MEK  Removal, 
W88-02199  5D 

JOHNSON,  T.  M. 

Hydrogeologic  Evaluation  of  the  Effects  of  Sur- 
face Application  of  Sewage  Sludge  to  Agricul- 
tural Land  Near  Rockton,  Illinois, 
W88-01672  5B 

JOHNSTON,  B.  D.  J. 

Capability  Mapping  for  Sanitary  Landfill  Using 

Computer  Graphics, 

W88-01754  5E 

JOHNSTON,  J.  W. 

Physiological   Responses  of  Soybean  (Glycine 
max  L.  Merr)  to  Simulated  Acid  Rain  and  Ambi- 
ent Ozone  in  the  Field, 
W88-02473  5C 

JONES,  B.  E. 

Fate  of  Toxic  Organic  Compounds  in  Activated 
Sludge  and  Integrated  PAC  Systems, 
W88-01941  5D 

JONES,  C.  W. 

Long-Term  Changes  in  the  Properties  of  Soil 

Linings  for  Canal  Seepage  Control, 

W88-01664  8D 

Tests  of  Soil-Fly  Ash  Mixtures  for  Soil  Stabiliza- 
tion and  Canal  Lining, 
W88-01604  8G 


JOUBERT,  W.  A. 

Isolation  and  Characterization  of  Acinetobacter 
Strains  Present  in  the  Liquid  Phase  of  an  Aero- 
bic Fixed  Bed  Digester,  while  Treating  a  Petro- 
chemical Effluent, 
W88-02087  5D 

Performance  and  Mixing  Characteristics  of  an 
Anaerobic  Hybrid  Reactor  Treating  a  Synthetic 
Fatty  Acid  Containing  Substrate, 
W88-02088  5D 


JONES,  G.  E. 

Sludge  Characteristics, 
W88-01504 


JULIEN,  P.  Y. 

Macroscale  Analysis  of  Upland  Erosion, 
W88-01965 


5A 


2.1 


JONES,  J.  J. 

Biomass  and  Species  Richness  of  Aquatic  Ma- 
crophytes  in  Four  Maine  (U.S.A.)  Lakes  of  Dif- 
ferent Acidity, 
W88-O2079  5C 

JORDAN,  J.  K. 

Operation  and  Maintenance  of  Water  Systems  in 

Developing  Countries, 

W88-01890  5F 

JOSE,  U.  V. 

Digital  Simulation  Model  for  Brine  Coning  in 

Unconfined  Anisotropic  Aquifers, 

W88-02441  2F 


JUNG,  H. 

Report  About  Experiences  in  Intercomparison 
Studies  in  the  Administration  for  Water  Econo- 
my of  Rheinland-Pfalz  (Erfahrungsbericht  uber 
Ringversuche  in  der  Wasserwirtschaftsverwal- 
tung  von  Rheinland-Pfalz), 
W88-01975  5A 

JURY,  M.  R. 

Wind  Shear  and  Upwelling  Along  the  SW  Tip 

of  Africa, 

W88-01626  2L 

KABRICK,  R.  M. 

Waste  Activated  Sludge  Digestion  with  Ther- 
mophilic Attached  Films, 
W88-02206  5D 

KACZMAREK,  S. 

Nitrification  in  Refinery  Wastewater  Treatment, 
W88-02183  5D 

KADEN,  S. 

Groundwater  Flow  Submodel  for  the  Analysis 
of  Regional  Water  Policies  in  Open-Pit  Lignite 
Mining  Areas, 
W88-01569  4B 

Submodels     of     Groundwater-Surface     Water 
Interaction  for  the  Analysis  of  Regional  Water 
Policies  in  Open-Pit  Lignite  Mining  Areas, 
W88-01575  2A 

Submodels  of  Water  Quality  for  the  Analysis  of 
Regional   Water   Policies   in   Open-Pit   Lignite 
Mining  Areas, 
W88-01561  5G 

KAEHRLE,  W.  R. 

Storm-Sewer  Flow  Measurement  and  Recording 

System, 

W88-02351  7B 

KAHL,  J. 

Influence  of  Ultrasound  on  the  Settling  Rate  of 

Filamentous  Bacteria  in  Activated  Sludge  (Der 

Einfluss  von  Ultraschall  auf  das  Absetzverhalten 

von    Fadenfoermigen    Bakterien    im    Blaehsch- 

lamm), 

W88-02083  5D 

KAISER,  E.  J. 

Emerging    State    Roles   in   Urban    Stormwater 

Management, 

W88-02383  6E 

KAKUTANI,  T. 

Reflection  of  a  Shallow-Water  Soliton.  Part  2. 

Numerical  Evaluation, 

W88-02327  8B 

KALFF,  J. 

Light  and  Nutrients  in  the  Control  of  Aquatic 
Plant  Community  Structure.  I.  In  Situ  Experi- 
ments, 
W88-01980  2H 

Weight-Density    Relationships    in    Submerged 
Macrophytes:   The    Importance    of   Light   and 
Plant  Geometry, 
W88-01849  2H 

KANAREK,  M.  S. 

Case-Control  Study  of  Colon  Cancer  and  Drink- 
ing Water  Trihalomethanes  in  Wisconsin, 
W88-02426  5C 


KANARSKH,  V.  F. 

Steady-State  Moisture  Transport  in  an  Inhomo- 

geneous  Porous  Medium, 

W88-01905  8D 

KANG,  J. 

Impact   of  Septic  Tank   Sludge   on   Municipal 

Wastewater  Treatment  Plants, 

W88-01503  5E 

KANG,  S.  J. 

Removal    of   Total    Toxic    Organics    at    Ford 

Motor  Company, 

W88-02202  5D 

Use  of  ATP  as  a  Measure  for  Control  of  Micro- 
bial Contamination  in  Metalworking  Fluids, 
W88-02189  5G 

KANKAALA,  P. 

Epizooic  Ciliates  (Vorticella  sp.)  Compete  for 
Food  with  their  Host  Daphnia  longispina  in  a 
Small  Polyhumic  Lake, 
W88-01987  2H 

KANTOR,  Y. 

Desalination  of  High  Salinity  Brackish  Water  - 
Low  Pressure  Reverse  Osmosis, 

W88-02437  3A 

KANZ,  W. 

Groundwater   Flow   Paths   and    Hydrogeoche- 
mistry  in  Deep  Granites  and  Gneisses  (Grund- 
wasserfliesswege  und  Hydrogeochemie  in  Tiefen 
Graniten  and  Gneisen), 
W88-02097  2F 

KAPILOFF,  A.  G. 

Scale  Inhibitor  for  Reverse  Osmosis  Water  Puri- 
fication System, 
W88-01787  3A 

KARLQVIST,  L. 

Hydrogeological  Conditions  for  Leachate  Pro- 
duction Control  in  a  Sulfide  Mine  Tailing, 
W88-01556  5G 

KARLSSON,  B. 

Predicting  the  Summer  Peak  Biomass  of  Four 
Species    of    Blue-Green    Algae    (Cyanophyta/ 
Cyanobacteria)  in  Swedish  Lakes, 
W88-02379  2H 

KARLSSON,  G. 

Water-Course  Monitoring  in  a  Swedish  River 
Basin:  Growth,  Development  and  Future, 
W88-02245  5G 

KASSIM,  E.-S.  A.-A. 

Incidence   of  Antibiotic   Resistant   Bacteria   in 

Drinking  Water  in  Cairo, 

W88-02486  5B 

KASUL,  R.  L. 

Vertical,   Horizontal,  and  Diel  Distribution  of 

Invertebrate    Drift    in    the    Lower    Mississippi 

River, 

W88-02278  2H 

KATO,  S. 

Further  Discussion  on  Deriving  Drop-Size  Dis- 
tribution and  Vertical  Air  Velocities  Directly 
from  VHF  Doppler  Radar  Spectra, 
W88-02052  7B 

KATSOULIS,  M.  P. 

Hazardous  Waste  Disposal  in  Crystalline  Rock, 
W88-01747  5E 

KATZ,  L.  E. 

Fate  of  Toxic  Organic  Compounds  in  Activated 
Sludge  and  Integrated  PAC  Systems, 
W88-01941  5D 

KAURANEN,  P. 

Comparison  of  Solvent  Extractions  and  Resin 
Adsorption   for   Isolation   of  Mutagenic   Com- 


r&Et 


PA-19 


KAURANEN,  P. 


AUTHOR  INDEX 


pounds  from  Chlorinated  Drinking  Water  with 

High  Humus  Content, 

W88-01837  5A 

KAYSER,  R. 

Effective  Treatment  of  Wastewater  from  Ren- 
dering Plants, 
W88-02140  5D 

KEBE,  J.  O. 

Fly  Ash  Disposal  in  a  Limestone  Quarry:  Hy- 

drogeochemical  Considerations, 

W88-01740  5E 

KEEFER,  B.  G. 

Multi-Cylinder  Reverse  Osmosis  Apparatus  and 

Method, 

W88-01790  3A 

Reverse  Osmosis  Apparatus  and  Method  Incor- 
porating External  Fluid  Exchange, 
W88-01791  3A 


Reverse  Osmosis  Method  and  Apparatus, 
W88-01792 


3A 


KEENAN,  J.  D. 

Hydrologic  Simulation  of  the  Brandywine  Basin, 
W88-02380  2E 

KEINATH,  T.  M. 

Defluoridation  of  Black  Creek  Aquifer  Waters, 
W88-01769  5F 

KELLER,  P. 

Removal  of  Metal  Ions  from  Aqueous  Solutions 
by  Penicillium  Biomass:  Kinetic  and  Uptake  Pa- 
rameters, 
W88-02472  5B 

KELLEY,  W.  A. 

Land  Disposal  Effects  on  Groundwater, 
W88-01519  5C 

KELLY,  J.  M. 

Soil  Nutrient  Leaching  in  Response  to  Simulated 

Acid  Rain  Treatment, 

W88-02458  5C 

KELLY,  W.  R. 

Development  of  an  Anaerobic  Treatment  Proc- 
ess for  Wastewaters  Containing  High  Sulfates, 
W88-02217  5D 

KELSEY,  H.  M. 

Stochastic  Model  for  the  Long-Term  Transport 
of  Stored  Sediment  in  a  River  Channel, 
W88-01913  2J 

KENDALL,  D.  R. 

Benthic   Resources   Assessment   Technique,   A 
Method  for  Quantifying  the  Effects  of  Benthic 
Community  Changes  on  Fish  Resources, 
W88-01531  5C 

KENNEDY,  K.  H. 

Kinetics    of    Downflow    Anaerobic    Attached 

Growth  Reactors, 

W88-01854  5D 

KENNEDY,  K.  J. 

Anaerobic   Upflow   Bed-Filter   -   Development 

and  Application, 

W88-02112  5D 

KENT,  M. 

Quantity  and  Quality  of  Bracken  Throughfall, 
Stemflow  and  Litterflow  in  a  Dartmoor  Catch- 
ment, 
W88-02365  21 

KERAMIDA,  V. 

Light  Induced  Nitrosomonas  Inhibition, 
W88-02350  5D 

KEREKES,  J.  J. 

Acidification  of  Nova  Scotia  Lakes:  III  Atmos- 
pheric Deposition  of  S04  and  N03  and  Effects 
on  Urban  and  Rural  Lakes, 
W88-02484  5B 


KETTRUP,  A. 

Comparison  of  Stationary  HPLC-phases  for  the 
Separation  and  Determination  of  Polycyclic  Ar- 
omatic Hydrocarbons  (16  PAH's  off  NBS-stand- 
ard)  (Vergleich  Stationarer  HPLC-Phasen  fur 
die  Trennung  und  Bestimmung  polycyclischer 
aromatischer  Kohlenwasserstoffe  (16  PAH's  um- 
fassender  Standard  nach  NBS)), 
W88-01976  5A 

KHEMANI,  L.  T. 

Influence   of   Alkaline    Particulates   on    pH   of 

Cloud  and  Rain  Water  in  India, 

W88-02408  2K 

Influence  of  Alkaline  Particulates  on  the  Chem- 
istry of  Fog  Water  at  Delhi,  North  India, 
W88-02459  5A 

KHMELEVA,  N.  N. 

Relationship  of  Upper  Lethal  Temperatures  to 
Silicon  Content  in  Ecologically  Different  Hy- 
drobiont  Species  from  Continental  Waters, 
W88-01819  6G 

KHUDENKO,  B.  M. 

Examination  of  the  Zinc  Cementation  of  Cadmi- 
um in  Aqueous  Solutions, 
W88-01928  5D 

KICINSKI,  H. 

Comparison  of  Stationary  HPLC-phases  for  the 
Separation  and  Determination  of  Polycyclic  Ar- 
omatic Hydrocarbons  (16  PAH's  off  NBS-stand- 
ard)  (Vergleich  Stationarer  HPLC-Phasen  fur 
die  Trennung  und  Bestimmung  polycyclischer 
aromatischer  Kohlenwasserstoffe  (16  PAH's  um- 
fassender  Standard  nach  NBS)), 
W88-01976  5  A 

KILPATRICK,  F.  A. 

Storm-Sewer  Flow  Measurement  and  Recording 

System, 

W88-02351  7B 

KINCAID,  C.  T. 

Transport    of   Energy-Related    Organic    Com- 
pounds and   Mixtures  in   Subsurface  Environ- 
ments, 
W88-02263  5B 

KINCANNON,  D.  F. 

Application      of      PACT(R)      to      Industrial 

Wastewaters, 

W88-02302  5D 

Microbial  Degradation  of  Hazardous  Wastes  by 

Land  Treatment, 

W88-02193  5D 

KINDLER,  J. 

Coordinated  Management  of  Land  and  Water 
Resources;  Regionalization  and  Institutions, 
W88-02254  6A 

KINGSBURY,  G.  L. 

Reclamation  and  Redevelopment  of  Contaminat- 
ed Land:  Volume  I,  U.S.  Case  Studies, 
W88-01606  5E 

KINGSBURY,  P.  D. 

Use  of  Bioassays  to  Assess  Aquatic  Arthropod 
Mortality  from  Permethrin  Drift  Deposits, 
W88-02037  5C 

KINMAN,  R. 

Demonstration   of  Landfill    Gas   Enhancement 

Techniques  in  Landfill  Simulators, 

W88-01755  5E 

Long-Term  Impacts  of  Industrial  Waste  Codis- 

posal  in  Landfill  Simulators, 

W88-01738  5E 

KINMAN,  R.  N. 

Reverse  Osmosis  Membrane  Fouling  by  Sanitary 
Landfill  Leachate  and  Copper  Plating  Solutions, 
W88-02179  5D 


KINNER,  N.  E. 

Development  of  Protozoan  and  Metazoan  Com- 
munities in  Rotating  Biological  Contactor  Bio- 
films, 
W88-02348  5D 

KIRBY,  C.  W. 

In-Basin  Chlorination  for  Control  of  Activated 

Sludge  Bulking  in  Industrial  Waste  Treatment 

Plants, 

W88-02207  5D 

KIRK,  P.  W.  W. 

Assessment  of  the  Interactions  of  Metals  and 
Nitrilotriacetic  Acid  in  Soil/Sludge  Mixtures, 
W88-02478  5E 

KISHIMOTO,  N. 

Acidophilic  Heterotrophic  Bacteria  Isolated 
from  Acidic  Mine  Drainage,  Sewage,  and  Soils, 
W88-02367  5B 

KITTLESON,  K.  M. 

Spatial  Distribution  and  Analysis  of  Groundwat- 
er Nitrate  Contamination  in  Kalamazoo  County, 
Michigan, 
W88-01763  5B 

KJERFVE,  B. 

Nitrogen    Exchange    Between    a    Southeastern 

USA   Salt   Marsh  Ecosystem  and  the  Coastal 

Ocean, 

W88-01995  2L 

KLAIBER,  F.  W. 

Gabions    Used    in    Stream    Grade-Stabilization 

Structures:  A  Case  History, 

W88-02356  4D 

KLAPP,  E. 

Discharge  of  Gases  from  Submarine  Desalina- 
tion Plants, 
W88-01789  3A 

KLAPWIJK,  A. 

Disinfection  of  Anion  Exchange  Resins  in  the 
Combined  Ion  Exchange/Biological  Denitrifica- 
tion  Process,  Part  I:  Effect  on  Water  Quality, 
W88-01973  5F 

KLAUD,  R.  J. 

Manual  for  Design  and  Operation  of  a  Solenoid- 
Based   Delivery   System   for  Aquatic  Toxicity 
Testing, 
W88-02014  7B 

KLEIN-BANAY,  C. 

Pretreatment  of  Seawater  by  Flocculation  and 

Settling  for  Particulates  Removal, 

W88-02429  3A 

KLEIN,  E. 

Rejection   Spectra  of  Reverse  Osmosis   Mem- 
branes  Degraded   by   Hydrolysis   or   Chlorine 
Attack, 
W88-02448  3A 

KLEMM,  O. 

pH-Response  on  Leaves  and  Isolated  Cuticles  of 

Hedera  Helix  L.  After  Wetting  with  Artificial 

Rainwater, 

W88-01885  5C 

KLEOPFER,  R.  D. 

Residues  of  2,3,7,8-Tetrachlorodibenzo-p-Dioxin 

in  the  Spring  River,  Missouri, 

W88-02491  5B 

KLOPP,  R. 

Emission   and   Immission   of  Organic   Halogen 

Compounds  in  the  Catchment  Area  of  the  River 

Ruhr  (Emission   und   Immission   von  AOX   im 

Ruhreinzugsgebiet), 

W88-01974  5B 


PA-20 


AUTHOR  INDEX 


KUSHARI,  D. 


KMET,  P. 

Evaluation  of  the  Performance  of  Four  Clay- 
Lined  Landfills  in  Wisconsin, 
W88-01753  5E 

KNEIFEL.K. 

Effect  of  Cell  Thickness  and  Flow  Velocity  on 
Water  Cost  in  Desalination  by  Electrodialysis, 
W88-02435  3A 

KNETTIG,  E. 

Anaerobic  Biodegradation  of  Monochlorophen- 

ols, 

W88-0201 1  5D 

KNEZOVICH,  J.  P. 

Bioavailability     of    Sediment-Sorbed     Organic 

Chemicals:  A  Review, 

W88-02492  5B 

KNIGHT,  P.-A. 

Low  Salinity  Induces  Reversible  Tissue  Regres- 
sion in  the  Estuarine  Sponge  Microciona  Proli- 
fera  (Ellis  and  Solander), 
W88-02129  2L 

Low  Salinity  Induces  Reversible  Tissue  Regres- 
sion in  the  Estuarine  Sponge  Microciona  proli- 
fera  (Ellis  and  Solander), 
W88-02368  2L 

KNIGHT,  R.  L. 

Performance  of  a  Natural  Wetland  Treatment 
System  for  Wastewater  Management, 
W88-01822  5D 

KNOBEL,  L.  L. 

Bacteria  in   Deep  Coastal   Plain   Sediments  of 

Maryland:    A    Possible    Source    of    C02    to 

Groundwater, 

W88-01694  2F 

KNOCKE,  W.  R. 

Effects  of  Coagulation  on  Sludge  Thickening 

and  Dewatering, 

W88-02397  5D 

Evaluation  of  an  Acidic  Waste  Site  Cleanup 

Effort, 

W88-02144  5D 

Using    Alternative   Oxidants    to    Remove    Dis- 
solved Manganese  from  Waters  Laden  with  Or- 
ganics, 
W88-02319  5F 


KNOX,  R.  C. 

Ground  Water  Quality  Protection, 
W88-01655 


5G 


KOCH,M. 

Behaviour  of  Alkylphenol  Polyethoxylate  Sur- 
factants   and    of    Nitrilotriacetate    in    Sewage 
Treatment, 
W88-01939  5A 

KODAVASAL,  A.  S. 

Mass    Transfer    Characteristics    of    Activated 

Carbon  Adsorption, 

W88-02287  5D 

KOENNECKER,  G. 

Influence  of  Acid  Precipitation  on  the  Develop- 
ment of  Erysiphe  Graminis  DC  f.  sp.  Tritici 
Marchal  (Einfluss  Saeurehaltiger  Niederschlaege 
auf  die  Entwicklung  von  Erysiphe  Graminis 
DC.  f.  sp.  Marchal), 
W88-02098  5C 

KOHL,  H.  R. 

Performance  of  a  Natural  Wetland  Treatment 
System  for  Wastewater  Management, 
W88-01822  5D 

KOHLER,  C.  C. 

Water  Re-use  System  for  Production  of  Fingerl- 

ing  Fishes  in  Brazil  with  Emphasis  on  South 

American  Catfishes  (Rhamdia  quelens  and  R. 

sapo), 

W88-02080  5F 


KOJIMA,  H.  I. 

Evaluation  of  the  Effect  of  Chemicals  on  Aquat- 
ic Ecosystem  by  Observing  the  Photosynthetic 
Activity  of  a  Macrophyte,  Porphyra  Yezoensis, 
W88-02033  5C 

KONIG,  B. 

Submodels     of     Groundwater-Surface     Water 
Interaction  for  the  Analysis  of  Regional  Water 
Policies  in  Open-Pit  Lignite  Mining  Areas, 
W88-01575  2A 

KONYHA,  K.  D. 

Prediction  of  Nitrogen  and  Phosphorus  Losses 

as    Related    to    Agricultural    Drainage    System 

Design, 

W88-02071  2G 

KORNATZKI,  K.  H. 

Emission   and   Immission   of  Organic   Halogen 

Compounds  in  the  Catchment  Area  of  the  River 

Ruhr  (Emission  und  Immission  von  AOX  im 

Ruhreinzugsgebiet), 

W88-01974  5B 

KORTAS,  G. 

Surface   Protection   Problem   in   Conditions  of 

Water  Hazard  in  Diapir  Salt  Mines, 

W88-01564  4B 

KOSARIC,  N. 

Economic    and    Environmental    Benefits    from 
Froth  Flotation  Recovery  of  Titanium,  Zirconi- 
um, Iron  and  Rare  Earth  Minerals  from  Oils  and 
Tailings, 
W88-01927  5D 

KOUADIO,  I. 

Sediment   Trace   Metal    Contamination    in   the 

Ivory  Coast,  West  Africa, 

W88-02487  5B 

KOVAN,  J.  T. 

Water  and  the  Michigan  Economy:  Managing 

Water  Quality, 

W88-01758  5G 

KOWBEL,  D.  J. 

Mutagenicity  Studies  in  Salmonella:  Residues  of 

Ozonated    and/or    Chlorinated    Water    Fulvic 

Acids, 

W88-02058  5C 

KRAPAC,  I.  G. 

Development  and  Application  of  Batch  Adsorp- 
tion Procedures  for  Designing  Earthen  Landfill 
Liners, 
W88-01752  5B 

KRATZ,  T.  K. 

Inferences  from  Spatial  and  Temporal  Variabili- 
ty   in    Ecosystems:    Long-Term    Zooplankton 
Data  from  Lakes, 
W88-01816  2H 

KREISSL,  J.  F. 

Design,   Operational,   and   Cost  Considerations 

for  Vacuum  Assisted  Sludge  Dewatering  Bed 

Systems, 

W88-01856  5D 

KREITLER,  C.  W. 

Regional     Underpressuring     in     Deep     Brine 
Aquifers,  Palo  Duro  Basin,  Texas:  2.  The  Effect 
of  Cenozoic  Basin  Development, 
W88-01682  2F 

KREMEN,  S. 

Desalination  of  High  Salinity  Brackish  Water  - 
Low  Pressure  Reverse  Osmosis, 

W88-02437  3A 

KREMER,  J.  G. 

Toxic  Pollutant  Removals  and  Removal  Credits 

at  a  Major  POTW, 

W88-02196  5D 

KRIETLER,  C.  W. 

Regional  Hydrogeologic  Research  in  the  Palo 
Duro     Basin     for     Nuclear-Waste     Repository 


Siting, 
W88-02331 


5E 


KRISHNA,  M.  K. 

Hot  Water  Seepage  into  Shallow  Coal  Mines  of 
Manuguru  Coalbelt,  Godavari  Valley  Coalfield 
Andhra  Pradesh,  India, 
W88-01585  2F 

KRISHNAMURTHY,  K.  V. 

Relevance  of  River  Basin  Approach  for  Coordi- 
nated Land  and  Water  Conservation  and  Man- 
agement, 
W88-02259  6E 

KROGLUND,  F. 

Addition  of  NaOH,  Limestone  Slurry  and  Fine- 
grained Limestone  to  Acidified  Lake  Water  and 
the  Effects  on  Smolts  of  Atlantic  Salmon  (Salmo 
Salar  L.), 
W88-02342  5G 

KROLAK,  J.  S. 

Evaluation  of  Alternative  Hydrograph  Methods 

for  Hydraulic  Design, 

W88-02355  7C 

KROPFLI,  R.  A. 

Technique  to  Measure  Entrainment  in  Cloud  by 

Dual-Polarization  Radar  and  Chaff, 

W88-02050  7B 

KRUG,  E.  C. 

Silvicultural  Application  of  Alum  Sludge, 
W88-02396  5E 

KRUMHOLZ,  D.  J. 

Improving  Channel  Reliability  and  Protecting 
the    Environment:    A    Balanced    Approach    at 
Reads  Landing, 
W88-01525  8A 

KRUPSKY,  S. 

Study  by  Epifluorescence  of  the  Fate  of  the 

Total  Bacterial  Flora  in  a  Bottled  Mineral  Water 

(Etude  par  Epifluorescence  de  L'Evolution  de  la 

Microflore  Totale  dans  une  Eau  Minerale  Em- 

bouteillee), 

W88-02346  5B 

KRUSKA,  R.  L. 

Spatial  Distribution  and  Analysis  of  Groundwat- 
er Nitrate  Contamination  in  Kalamazoo  County, 
Michigan, 
W88-01763  5B 

KUHS,  W.  F. 

Methods  for  the  Study  of  Water  in  Ice  Phases, 
W88-01596  1A 

KUKACKA,  L.  E. 

In  Situ  Repair  of  Deteriorated  Concrete  in  Hy- 
draulic Structures:  Feasibility  Studies, 
W88-01656  8A 

KUNNAMO-OJALA,  T. 

Tracing  of  Xenobiotic  Contamination  in  Water 

with  the  Aid  of  Fish  Bile  Metabolites:  A  Field 

Study  with  Caged  Rainbow  Trout  (Salmo  gaird- 

neri), 

W88-02031  5  A 

KUNST,  B. 

Calculation  of  Stream  Concentrations  in  Reverse 

Osmosis  Processes, 

W88-02449  3A 

KUSAKA,  Y. 

Reflection  of  a  Shallow- Water  Soliton.  Part  2. 

Numerical  Evaluation, 

W88-02327  8B 

KUSHARI,  D. 

Influence  of  Domestic  Sewage  on  Growth  and 
Nitrogen  Fixation  of  Azolla  pinnata  R.  Br., 
W88-O2078  5E 


PA-21 


KUWADA,  J.  T. 


AUTHOR  INDEX 


KUWADA,  J.  T. 

System  and  Method  for  Disposal  of  Nonconden- 
sable  Gases  from  Geotherma!  Wells, 
W88-01780  5E 

KUZKIN,  V.  I. 

Biogenic  Nature  of  Corrosivity  of  Sulphide  De- 
posits Mine  Water  and  Some  of  Its  Geochemical 
and  Mining-Technical  Impacts, 
W88-01568  5C 

KYLE,  J.  H. 

Variation  in  Apparent  Trace  Metal  Complexing 
Capacity  of  Natural  Waters  with  Plating  Poten- 
tial Using  Anodic  Stripping  Voltammetry, 
W88-02015  2H 

LACE,  L.  M. 

Design  and  Operation  of  Wet  Corn  Milling  Pre- 

treatment  Facilities, 

W88-02161  5D 

LAL,  R. 

Bioconcentration  and  Metabolism  of  DDT,  Fen- 
itrothion  and  Chlorpyrifos  by  the  Blue-Green 
Algae  Anabaena  sp.  and  Aulosira  fertilissima, 
W88-01863  5B 

LAL,S. 

Bioconcentration  and  Metabolism  of  DDT,  Fen- 
itrothion  and  Chlorpyrifos  by  the  Blue-Green 
Algae  Anabaena  sp.  and  Aulosira  fertilissima, 
W88-01863  5B 

LALATTA,  I.  M. 

Advection-Diffuston    Pollution    Model    of   the 

Lagoon  of  Venice, 

W88-01875  5B 

Development  of  a  Mathematical  Eutrophication 

Model  of  the  Lagoon  of  Venice, 

W88-01873  5B 

Eutrophication  Model  of  the  Venice  Lagoon: 
Statistical  Treatment  of  'In  Situ'  Measurements 
of  Phytoplankton  Growth  Parameters, 
W88-01878  5C 

Steady-State  Achievement  by  Introduction  of 
True  Tidal  Velocities  in  a  Pollution  Model  of 
the  Venice  Lagoon, 
W88-01876  5B 

Tidal  Three-Dimensional  Diffusion  in  a  Model 
of  the  Lagoon  of  Venice  and  Reliability  Condi- 
tions for  Its  Numerical  Integration, 
W88-01877  5B 

Two-Dimensional     Diffusion  Model     of    the 

Venice  Lagoon  and  Relative  Open  Boundary 

Conditions, 

W88-01874  5B 

LAMBERSON,  R. 

Stochastic  Model  for  the  Long-Term  Transport 
of  Stored  Sediment  in  a  River  Channel, 
W88-01913  2J 

LANDrN,  M.  C. 

Long-Term  Monitoring  of  CE  Habitat  Develop- 
ment on  Dredged  Material  Sites,  1974-84, 
W88-01533  5C 

LANDINE,  R.  C. 

Pilot-Scale   Anaerobic   Treatment   of  Peroxide 
Bleachery  Waste,  Paper  Machine  Effluent  and 
Waste  Activated  Sludge, 
W88-02166  5D 

LANG,  H. 

Short-Range  Runoff  Forecasting  for  the  River 

Rhine  at  Rheinfelden:  Experiences  and  Present 

Problems, 

W88-OI968  2E 

LANG,  T.  E. 

Evaluation  of  the  Fluid  Dynamic  Properties  of 

Mud  Flows  on  Mount  St  Helens, 

W88-02270  2J 


LANTING,  J. 

Anaerobic  Pretreatment  of  Corn  Ethanol  Pro- 
duction Wastewater, 
W88-02221  5D 

LANZA,  G.  R. 

Aeromonas  Hydrophila  Densities  in  Thermally- 
Altered  Reservoir  Water  and  Sediments, 
W88-02461  5C 

LAQUIDARA,  M.  J. 

Development  of  Biofilm  in  the  Anaerobic  Rotat- 
ing Biological  Contactor  Process, 
W88-02225  5D 

Procedure  for  Determining  Potential  Gas  Quan- 
tities in  an  Existing  Sanitary  Landfill, 
W88-02119  5E 

LARRANETA,  M.  G. 

Relationship    Between    the    Decrease    in    Solar 
Constant  and  the  North-South  flow  in  the  Cali- 
fornia Current, 
W88-01630  2L 

LARSEN,  M.  F. 

Observations  of  Thunderstorm  Reflectivities  and 
Doppler  Velocities  Measured  at  VHF  and  UHF, 
W88-02051  7B 

LARSON,  R.  A. 

Reactions   of  Chlorine   and   Chlorine   Dioxide 
with  Resorcinol  in  Aqueous  Solution  and  Ad- 
sorbed on  Granular  Activated  Carbon, 
W88-01847  5F 

LARSSON,  A. 
Vertebral  Deformities  and  Physiological  Effects 
in  Fourhorn  Sculpin  (Myoxocephalus  Quadri- 
cornis)  after  Long-Term  Exposure  to  a  Simulat- 
ed Heavy  Metal-Containing  Effluent, 
W88-02034  5C 

LASIER,  P.  J. 

Sensitivity   of  High-Elevation   Streams   in   the 
Southern  Blue  Ridge  Province  to  Acidic  Depo- 
sition, 
W88-02377  5C 

LAUBSCHER,  H.  U. 

Behaviour  of  Alkylphenol  Polyethoxylate  Sur- 
factants   and    of    Nitrilotriacetate    in    Sewage 
Treatment, 
W88-01939  5A 

LAUGHLIN,  J.  K. 

Study  of  Saline   Water  Use  at  the   Etiwanda 

Generating  Station, 

W88-01611  3A 

LAWRENCE,  P.  R. 

Removal    of   Total    Toxic    Organics    at    Ford 

Motor  Company, 

W88-02202  5D 

LAWSON,  J.  F. 

Tower-Biology  (R)  and  Its  Application  for  the 

Nitrification/Denitrification   of  Ammonia-Rich 

Wastewater, 

W88-02186  5D 

LAWSON,  M.  P. 

Relationship  Between  Summer-Season  Rainfall 

Events  and  Lake-Surface  Area, 

W88-02389  2A 

LAYBOURN-PARRY,  J. 

Seasonal  Species  Composition,  Density  and  Role 
of    Nematodes    in    Activated-Sludge    Effluent 
Treatment  Works, 
W88-02345  5D 

LAZARO,  T.  R. 

Urban  Hydrology:  A  Multidisciplinary  Perspec- 
tive, 
W88-02326  4C 

LE,  M.  S. 

Membrane  Technique  for  Biomass  Retention  in 
Anaerobic  Waste  Treatment  Processes, 
W88-02211  5D 


LEAP,  D.  I. 

Modeling  Groundwater  Flow  by  Means  of  a 
Hybrid   Trajectory   Image,    Boundary   Integral 
Equation  Method, 
W88-01762  2F 

LEBEL,  A. 

Molasses  Promoted  Biological  Sulfur  Recovery 

from  High  Sulfate  Wastes, 

W88-02219  5D 

LECHOWICZ,  M.  J. 

Resistance  of  the  Caribou  Lichen  Cladina  stel- 
laris  (Opiz.)   Brodo  to  Growth  Reduction  by 
Simulated  Acidic  Rain, 
W88-02479  5C 

LEE,  C.  R. 

Prediction   of  Surface   Runoff  Water   Quality 
from    Black    Rock    Harbor   Dredged    Material 
Placed  in  an  Upland  Disposal  Site, 
W88-02279  5E 

LEE,  G.  S. 

Optimizing  the  Design  of  an  Activated  Sludge/ 
Secondary    Clarifier    System    via    Univariate 
Search  Technique, 
W88-02475  7C 


LEE,  T.  A. 

Copper  Uptake  by  the  Water  Hyacinth, 
W88-02400 


5B 


LEGLISE,  J.  P. 

Biological  Treatment  with  Granular  Activated 

Carbon, 

W88-02298  5D 

LEHR,  H. 

Removal  of  Metal  Ions  from  Aqueous  Solutions 
by  Penicillium  Biomass:  Kinetic  and  Uptake  Pa- 
rameters, 
W88-02472  5B 

LENANTON,  R.  C.  J. 

Influence  of  Environmental   Variables  on   the 
Fish  Fauna  of  the  Deeper  Waters  of  a  Large 
Australian  Estuary, 
W88-02371  2L 

LENTELL,  R.  L. 

Geotechnical  Considerations  for  the  Design  of 
an  Exploratory  Shaft  Facility  for  a  Nuclear 
Waste  Repository  in  Deaf  Smith  County,  Texas, 
W88-02332  5E 

LENZO,  F. 

Pilot  Testing  and  Design  of  a  High  Temperature 
Air  Stripping  System  for  MEK  Removal, 
W88-02199  5D 

LEONARD,  D. 

Fly  Ash  Disposal  in  a  Limestone  Quarry:  Hy- 

drogeochemical  Considerations, 

W88-01740  5E 

LEOPOLDO,  P.  R. 

Towards  a  Water  Balance  in  the  Central  Amazo- 
nian Region, 
W88-01887  4C 

LESTER,  J.  N. 

Assessment  of  the  Interactions  of  Metals  and 
Nitrilotriacetic  Acid  in  Soil/Sludge  Mixtures, 
W88-02478  5E 

LETOLLE,  R. 

Evaluation  of  the  Repartition  of  PCBs  between 
Dissolved  and  Particulate  Matter  in  River  Seine 
(France)  (Evaluation  de  la  Repartition  Particu- 
laire/Aqueuse  des  PCB  (Polychlorobiphenyles) 
en  Seine), 
W88-02106  5B 

PCB  Pollution  Behaviour  in  the  River  Seine, 
W88-02341  5B 


PA-M 


AUTHOR  INDEX 


LUE-HING,  C. 


LETTINGA,  G. 

Advanced  Reactor  Design.  Operation  and  Econ- 


omy, 
W88-02U4 


5D 


New  Technologies  for  Anaerobic  Wastewater 

Treatment, 

W88-02UO  5D 

LEUENBERGER,  C. 

Determination  of  Trace  Levels  of  Phenol  and 
Cresols  in   Rain  by  Continuous  Liquid-Liquid 
Extraction  and  High-Performance  Liquid  Chro- 
matography, 
W88-01984  5  A 

LEUSCHNER,  A.  P. 

Procedure  for  Determining  Potential  Gas  Quan- 
tities in  an  Existing  Sanitary  Landfill, 
W88-02119  5E 

LEVINE,  A.  D. 

Improved     Industrial     Wastewater     Treatment 
Through     Particle     Size     Management     Using 
Leachate  Treatment  as  a  Case  Study, 
W88-02218  5D 

LEWIS,  W.  M. 

Water  Re-use  System  for  Production  of  Fingerl- 

ing  Fishes  in  Brazil  with  Emphasis  on  South 

American  Catfishes  (Rhamdia  quelens  and  R. 

sapo), 

W88-02080  5F 

LHERMTTTE,  R. 

94-GHz  Doppler  Radar  for  Cloud  Observations, 
W88-02049  7B 

LI,  A.  Y. 

Scale-Up  of  the  Membrane  Anaerobic  Reactor 

System, 

W88-02172  5D 

LI,  C.  T. 

Performance  Evaluation  of  the  Anaerobic  Fluid- 
ized  Bed  Biofilm  Reactor:  Methane  Production 
from  Glucose, 
W88-02223  5D 

LIBBY,  L.  W.        ' 

Water  and  the  Michigan  Economy:  Managing 

Water  Quality, 

W88-01758  5G 

LIBERT,  Y. 

Measurement  of  Cadmium  Adsorption  on  Sedi- 
ments of  Lake  Comabbio  -  North  Italy  (Mesures 
D' Adsorption  du  Cadmium  sur  les  Sediments  du 
lac  de  Comabbio  -  Italie  du  Nord), 
W88-02016  5B 

UBICKI,  J. 

Planning  and  Design  of  Coal  Waste  Disposals  in 

View  of  Groundwater  Protection, 

W88-01565  5G 

LUMATAINEN,  A. 

Comparison  of  Solvent  Extractions  and  Resin 
Adsorption   for   Isolation   of  Mutagenic   Com- 
pounds from  Chlorinated  Drinking  Water  with 
High  Humus  Content, 
W88-01837  5  A 

LIJKLEMA,  L. 

Survival  of  Indicator  Organisms  in  a  Detention 
Pond  Receiving  Combined  Sewer  Overflow, 
W88-01948  5B 

LILLICH,  R. 

Bennett's  Quarry:  A  Case  Study  of  an  Immedi- 
ate Removal  of  PCB  Wastes  under  Superfund, 
W88-01741  5E 

LIN.C. 

Modeling    the    Flow    of  Immiscible   Fluids   in 

Soils, 

W88-02360  2G 

LIN,  Y.  S. 

Microbial  Degradation  of  Hazardous  Wastes  by 

Land  Treatment, 

W88-02193  5D 


LINDBERG,  S.  E. 

Concentration  of  Trace  Metals  in  Precipitation, 
W88-02407  5A 

LINDH,  G. 

Problems  Related  to  Growing  Urban  Systems 

from  a  River  Basin  Perspective, 

W88-02262  4A 

LINDSAY,  M.  J. 

Sodium  Borohydride  Reduces  Hazardous  Waste, 
W88-02180  5D 

LINNE,  S.  R. 

Impact  of  Select  Industrial  Waste  Components 
on  Biological  Phosphorus  Removal, 
W88-02220  5D 

LIOR,  N. 

Formulas  for  Calculating  the  Approach  to  Equi- 
librium in  Open  Channel  Flash  Evaporators  for 
Saline  Water, 
W88-02456  3A 

LISTROVOI,  P.  P. 

Prediction    of  Wind    Wave    Characteristics    in 

Large  Canals, 

W88-01910  8B 

LITTELL,  A.  S. 

Health  Significance  of  Chlorination  Byproducts 
in  Drinking  Water:  The  Houston  Experience, 
W88-02427  5C 

LIU,  C.-J. 

Biological  Treatment  of  Soy  Sauce  Fermenta- 
tion Waste  -  Computer  Simulation  of  Fill-and- 
Draw  Activated  Sludge  System, 
W88-02216  5D 

LLINAS,  O. 

Nutrient  Distributions  in  the  Central  Water 
Mass  Front  near  Cabo  Blanco,  October  1981, 
W88-01618  2L 

LOCK,  M.  A. 

Longitudinal  Patterns  of  Ecosystem  Processes 

and  Community  Structure  in  a  Subarctic  River 

Continuum, 

W88-01871  2H 

LOCKWOOD,  J.  G. 

Influence  of  Rainfall  Distribution  in  Numerical 
Simulation  of  Evapotranspiration  From  a  Multi- 
layer Model  Pine  Canopy, 
W88-01696  2D 

LOEHR,  R.  C. 

Environmental  Impacts  of  Sludge  Disposal, 
W88-01514  5C 

Uptake   of  Cadmium   and    Zinc    by   Corn    on 

Sludge-Treated  Soils, 

W88-02124  5E 

LOEWENTHAL,  R.  E. 

Hypothesis  for  Pelletisation  in  the  Upflow  An- 
aerobic Sludge  Bed  Reactor, 
W88-02089  5D 

LOHM,  U. 

River  Basin  Strategy  for  Coordinated  Land  and 
Water  Conservation:  Synthesis  and  Conclusions, 
W88-02228  6A 

LOHNES,  R.  A. 

Gabions    Used    in    Stream    Grade-Stabilization 

Structures:  A  Case  History, 

W88-02356  4D 

LONERAGAN,  N.  R. 

Influence  of  Environmental   Variables  on   the 
Fish  Fauna  of  the  Deeper  Waters  of  a  Large 
Australian  Estuary, 
W88-02371  2L 

LOOMIS,  D.  P. 

Predicting    the    Occurrence    of   Radon-222    in 

North  Carolina  Groundwater, 

W88-01760  5B 


LOOMIS,  J.  B. 

Balancing  Public  Trust  Resources  of  Mono  Lake 

and  Los  Angeles'  Water  Right:  An  Economic 

Approach, 

W88-01677  6E 

LOPEZ-TORRES,  A.  J. 

Distribution  and  In  situ  Survival  and  Activity  of 
Klebsiella  pneumoniae  and  Escherichia  coli  in  a 
Tropical  Rain  Forest  Watershed, 
W88-01986  5A 

LOTFI,  V. 

Technique  for  the  Analysis  of  the  Response  of 

Dams  to  Earthquakes, 

W88-02061  8  A 

LOTHROP,  T.  L. 

Impacts  of  Multi- Jurisdictional  Agreements  and 
Effluent  Disposal   by  Citrus  Irrigation  on  the 
Development  of  an  Industrial  Waste  Pretreat- 
ment  Program, 
W88-02160  6E 

LOUASON,  G. 

Effect  of  a  Rapid  and  a  Slow  Drought  Cycle 
Followed  by  Rehydration  on  Stomatal  and  Non- 
Stomatal  Components  of  Leaf  Photosynthesis  in 
Phaseolus  Vulgaris  L., 
W88-01703  21 

LOVELAND,  W.  D. 

Hydrospheric  Trace  Elements  and  Their  Appli- 
cation in  Tracing  Water  Pollutants, 
W88-02271  5B 

LOWE,  R.  L. 

Biomass  and  Compositional  Changes  in  the  Peri- 
phytic  Community  of  an  Artificial   Stream  in 
Response  to  Lowered  pH, 
W88-02468  5C 

LOWE,  W.  L. 

Removal  of  Cadmium  at  High  and  Low  Dosages 

by  an  Extended  Aeration  Process, 

W88-02175  5D 

LOWGREN,  M. 

Water-Course  Monitoring  in  a  Swedish  River 
Basin:  Growth,  Development  and  Future, 
W88-02245  5G 

LU,  C.  J. 

Critical  Evaluation  of  Microbial  Product  For- 
mation in  Biological  Processes, 
W88-01945  5D 


LUBOWITZ,  H.  R. 

Contaminant  Fixation  Process, 
W88-02200 


5E 


LUCEY,  W.  P. 

Concept  and  Design  of  a  Substrata  Container  for 

Sampling  Periphyton, 

W88-02337  7B 

LUCKNER,  L. 

Modeling  of  Migration  Processes  with  Coupled 

Migrants    and    Their    Reduction    to    Control 

Models, 

W88-01566  5G 

Submodels  of  Water  Quality  for  the  Analysis  of 
Regional   Water   Policies   in   Open-Pit   Lignite 
Mining  Areas, 
W88-01561  5G 

LUDWIG,  H. 

Treatment   of  Distillates   and    Permeates   from 

Seawater  Desalination  Plants, 

W88-02432  3A 

LUE-HING,  C. 

Studies  of  the  Uptake  of  Heavy  Metals  by  Acti- 
vated Sludge, 
W88-02182  5D 


PA-23 


LUEHRING,  R.  W. 


AUTHOR  INDEX 


LUEHRING,  R.  W. 

Dynamic  Testing  of  Homogeneous  Embankment 

Models, 

W88-01669  8D 

LUNDQVIST,  J. 

River  Basin  Strategy  for  Coordinated  Land  and 
Water  Conservation:  Synthesis  and  Conclusions, 
W88-02228  6A 

LUNSFORD,  C.  A. 

Uptake   of  Kepone   by   the   Estuarine   Bivalve 
Rangia  Cuneata,  During  the  Dredging  of  Con- 
taminated Sediments  in  the  James  River,  Virgin- 
ia, 
W88-02339  5B 

LUNZ,  J.  D. 

Benthic   Resources   Assessment   Technique,   A 
Method  for  Quantifying  the  Effects  of  Benthic 
Community  Changes  on  Fish  Resources, 
W88-01531  5C 

LUXMOORE,  R.  J. 

Field  Facilities  for  Subsurface  Transport  Re- 
search, 
W88-01605  2F 

Subsurface  Water  Flow  Simulated  for  Hillslopes 
With  Spatially  Dependent  Soil  Hydraulic  Char- 
acteristics, 
W88-01685  2G 

LYASHKO,  1. 1. 

Steady-State  Moisture  Transport  in  an  Inhomo- 

geneous  Porous  Medium, 

W88-01905  8D 

LYATKHER,  V.  M. 

Loads  on  Hydraulic  and  Wind  Turbines  in  a 
Free  Flow  and  Their  Power  Characteristics, 
W88-01903  8C 

LYON,  W.  A. 

Environmental  Impact  Analysis  as  Related  to 

River  Basin  Management, 

W88-01886  6G 

MA,  A. 

Effects  of  the  Pesticide  Diflubenzuron  on  Larval 
Horseshoe  Crabs,  Limulus  polyphemus, 
W88-O1720  5C 

MAAS,C. 

Groundwater  Flow  to  a  Well   in  a   Layered 

Porous  Medium:  1.  Steady  Flow, 

W88-01699  2F 

Groundwater  Flow   to  a   Well   in  a   Layered 

Porous  Medium:  2.  Nonsteady  Multiple-Aquifer 

Flow, 

W88-0170O  2F 

MACDONALD,  R.  J. 

Disinfection  Efficiency  and  Problems  Associat- 
ed with  Maturation  Ponds, 
W88-01949  5D 

MACKIE,  G.  L. 

Effects  of  2,4-D  Treatment  on  Natural  Benthic 
Macroinvertebrate    Communities    in    Replicate 
Artificial  Ponds, 
W88-O2036  5C 

MADDALONE,  R. 

Monitoring  Methods  Assessed  for  Power  Plant 

Waste  Streams, 

W88-01815  5D 

MADDAUS,  W.  O. 

Effectiveness  of  Residential  Water  Conservation 

Measures, 

W88-02316  3D 

MADDISON,  R. 

Method  of  Reverse  Osmosis  Employing  an  Im- 
proved Porous  Glass  Membrane, 

W88-01786  3A 


MADDOCK,  M.  B. 

In   Vitro   Induction   of  Sister   Chromatid   Ex- 
changes and  Chromosomal  Aberrations  in  Pe- 
ripheral Lymphocytes  of  the  Oyster  Toadfish 
and  American  Eel, 
W88-02059  5C 

MADDOX,  D.  A. 

Presence    of    Erwinia    carotovora    in    Surface 

Water  in  North  America, 

W88-01711  2H 

MADEJ,  M.  A. 

Stochastic  Model  for  the  Long-Term  Transport 
of  Stored  Sediment  in  a  River  Channel, 
W88-01913  2J 

MAGARITZ,  M. 

Anthropogenic  Anoxification  ('Eutrophication') 

of  the  Water  Table  Region  of  a  Deep  Phreatic 

Aquifer, 

W88-01688  5B 

MAGEED,  Y.  A. 

Integrated  River  Basin  Development;  The  Chal- 
lenges to  the  Nile  Basin  Countries, 
W88-02242  6A 

MAGID,  S.  B. 

Pretreatment     Through     Chemical     Oxidation. 
General  Considerations  and  a  Case  Study  In- 
volving  a   Thiosulfate/Sulfide    Laden   Wastes- 
tream, 
W88-02184  5D 

MAGMEDOV,  V.  G. 

Methods  of  Limiting  Pollutant  Washout  from 

Farming    Areas    by    Nonpoint    and    Drainage 

Flows, 

W88-01966  5G 

MAGNUSON,  J.  J. 

Inferences  from  Spatial  and  Temporal  Variabili- 
ty   in    Ecosystems:    Long-Term    Zooplankton 
Data  from  Lakes, 
W88-01816  2H 

MAHGOUB,  D.  M. 

Microbial  Pollution  of  the  Blue  and  White  Niles 

at  Khartoum, 

W88-02023  5A 

MAISCH,  F. 

Rational  Program  to  Control  Unaccounted-For 

Water, 

W88-01820  3D 

MAJEWICZ,  A. 

Physical  and  Chemical  Parameters  in  the  Ben- 
guela  and  Cape  Blanc  Regions  During  First  and 
Second  r/v  'Professor  Siedlecki'  Cruises,  Con- 
ducted in  Nov.-Dec.  1972  and  Aug.-Sept.  1973, 
W88-01617  2L 

MAJEWSKA-NOWAK,  K. 

Decolorization  of  Dye  Solutions  by  Continuous 

Ultrafiltration, 

W88-02446  5D 

MAKDISI,  Y.  Y. 

Measurement  of  Fluorescence  Decay  of  Crude 

Oil:    A    Potential    Technique    to    Identify    Oil 

Slicks, 

W88-01864  5B 

MALAIYANDI,  M. 

Mutagenicity  Studies  in  Salmonella:  Residues  of 

Ozonated    and/or    Chlorinated    Water    Fulvic 

Acids, 

W88-02058  5C 

MALANCHUK,  J.  L. 

Effects  of  Atrazine  on  Dissolved  Oxygen  and 
Nitrate  Concentrations  in  Aquatic  Systems, 
W88-02022  5C 

MALDE,  H.  E. 

Paleodischarge  of  the  Late  Pleistocene  Bonne- 
ville Flood,  Snake  River,  Idaho,  Computed  from 
New  Evidence, 
W88-01808  2E 


MALONE,  R.  F. 

Isolation  as  a  Restoration  Strategy  for  Nutrient 
Reduction  in  a  Small  Hypereutrophic  Lake, 
W88-02336  5G 

MALY,  E.  J. 

Effect  of  Avoidance  on  the  Plasma-cation  Con- 
centration of  Brook  Trout  (Salvelinus  fontinalis) 
Subjected  to  Varying  Levels  of  Acidity, 
W88-02028  5C 

Thiocyanate  Toxicity  to  Daphnia  magna:  Modi- 
fied by  pH  and  Temperature, 
W88-02026  5C 

MANDEL,  R.  D. 

Buried   in   the   Bottoms:   The  Archaeology  of 

Lake   Creek   Reservoir,   Montgomery   County, 

Texas, 

W88-01663  6G 

MANN,  P.  C. 
Reform  in  Costing  and  Pricing  Water, 
W88-02314  6C 

MANN,  R. 

Regional   Economic   Growth   From    Irrigation 
Development:  Evidence  From  Northern  High- 
Plains  Ogallala  Groundwater  Resource, 
W88-01911  6D 

MANNER,  R.  R. 

Treatability   Studies  for  Koppers-Totzek  Coal 

Gasification  Wastewater, 

W88-02135  5D 

MANSOUR,  A.  R. 

Wastes  from  Processing  of  Phosphate  Industry, 
W88-02143  5D 

MARA,  D.  D. 

Removal  of  Excreted  Bacteria  and  Viruses  in 

Deep  Waste  Stabilization   Ponds  in  Northeast 

Brazil, 

W88-01950  5D 

MARAFI,  M.  A. 

Measurement  of  Fluorescence  Decay  of  Crude 

Oil:    A    Potential    Technique    to    Identify    Oil 

Slicks, 

W88-01864  5B 

MARAIS,  V.  R. 

Hypothesis  for  Pelletisation  in  the  Upflow  An- 
aerobic Sludge  Bed  Reactor, 
W88-02089  5D 

MARCUS,  W.  L. 

Development  of  Quantitative  Estimates  of  Un- 
certainty in  Environmental  Risk  Assessments 
When  the  Scientific  Data  Base  is  Inadequate, 
W88-02025  7C 

MAREE,  J.  P. 

Biological  Treatment  of  Mining  Effluents, 
W88-02010  5D 

MARGALEF,  R. 

Primary     Production     in     Upwelling     Areas. 
Energy,  Global  Ecology  and  Resources, 
W88-01631  2L 

MARINO,  M.  A. 

Optimal    Aqueduct   Capacity   and    Distribution 

Policy:  Continuous  Approach, 

W88-02418  5F 

Optimal    Aqueduct   Capacity   and   Distribution 

Policy:  Discrete  Approach, 

W88-02419  5F 

MARKUSSEN,  J.  V. 

Scour   Protection   for   Locks   and   Dams   2-10, 

Upper  Mississippi  River, 

W88-02283  8A 


PA-24 


AUTHOR  INDEX 


MELILLO,  J.  M. 


MARMADUKE,  W.  S. 

Archaeological  Analysis  of  the  Proposed  Flor- 
ence Water  Treatment  Plant, 
W88-01608  6G 

MARQUARDT,  K. 

Demonstration  Plant  for  Seawater  Desalination 
by     Reverse    Osmosis    (RO-2     Hollow    Fibre 
Module  Line), 
W88-02445  3A 

MARQUENIE,  J.  M. 

Use  of  a  Bioassay  to  Evaluate  the  Bioaccumula- 

tion  of  Contaminants  by  Animals  Colonizing  a 

Wetland  Created  with  Contaminated  Dredged 

Material, 

W88-01536  5B 

MARRS,  D.  R. 

Nitrification  Enhancement  in  the  Powdered  Ac- 
tivated Carbon-Activated  Sludge  Process  for  the 
Treatment  of  Petroleum  Refinery  Wastewaters, 
W88-01853  5D 

MARTELLO,  R. 

Culture  of  Mullet  Species  in  Ponds  Receiving 
Iron  Crush  Effluents  at  El-Baharia  Oasis,  Egypt, 
W88-02041  81 

MARTIN,  C.  N. 

Bacterial  Mutagenicity  and  Chemical  Analysis 
of    Polycyclic    Aromatic    Hydrocarbons    and 
Some  Nitro  Derivatives  in  Environmental  Sam- 
ples Collected  in  West  Germany, 
W88-02057  5C 

MARTIN,  D.  B. 

Effect  of  Cultivation  on  Sediment  Composition 
and  Deposition  in  Prairie  Pothole  Wetlands, 
W88-02477  2J 

MARTIN,  J.  H. 

Dairy  Processing  Wastewater  Bioaugmentation  - 

An  Evaluation  of  Effectiveness, 

W88-02168  5D 

MARTIN,  Q.  W. 

Optimal  Canal  Location  Using  Environmental 

Mapping, 

W88-02416  6  A 

Optimal  Daily  Operation  of  Surface-Water  Sys- 
tems, 
W88-02412  6D 

MARTYN,  P.  C. 

Toxic  Pollutant  Removals  and  Removal  Credits 

at  a  Major  POTW, 

W88-02196  5D 

MARUYAMA,T. 

Evaluation  of  the  Effect  of  Chemicals  on  Aquat- 
ic Ecosystem  by  Observing  the  Photosynthetic 
Activity  of  a  Macrophyte,  Porphyra  Yezoensis, 
W88-O2033  5C 

MASCARENHAS,  A. 

Rationale  for  Establishing  a  River  Basin  Author- 
ity in  Tanzania, 
W88-02260  6E 

MASLOV,  A.  B. 

Turbulence  Intensity  in  Transition  Sections  of 

Pools  in  Trapezoidal  Canals, 

W88-01908  8B 

MASUMOV,  R.  R. 

Prediction    of  Wind    Wave    Characteristics   in 

Large  Canals, 

W88-01910  8B 


MATHAVAN,  G.  N. 

Kinetics  of  an  Activated  Biofilter  Process, 
W88-02017 


5D 


MATHUR,  R.  P. 

Adsorption  of  Copper,  Zinc  and  Lead  by  Bed 
Sediments  of  River  Ganges  in  India, 
W88-02021  5B 


MATSUO,  M. 

Direct  Method  for  Deriving  Drop-Size  Distribu- 
tion  and    Vertical    Air    Velocities    from   VHF 
Doppler  Radar  Spectra, 
W88-02045  7B 

Further  Discussion  on  Deriving  Drop-Size  Dis- 
tribution and  Vertical  Air  Velocities  Directly 
from  VHF  Doppler  Radar  Spectra, 
W88-02052  7B 

MATTAIAH,  G. 

Hot  Water  Seepage  into  Shallow  Coal  Mines  of 
Manuguru  Coalbelt,  Godavari  Valley  Coalfield 
Andhra  Pradesh,  India, 
W88-01585  2F 

MAUER,  T. 

Determination  of  Parts-per-Billion  Concentra- 
tions of  Dioxane  in  Water  and  Soil  by  Purge  and 
Trap  Gas  Chromatography/Mass  Spectrometry 
or  Charcoal  Tube  Enrichment  Gas  Chromatog- 
raphy, 
W88-01868  5A 

MAURICE,  C.  G. 

Biomass  and  Compositional  Changes  in  the  Peri- 
phytic  Community  of  an  Artificial   Stream  in 
Response  to  Lowered  pH, 
W88-02468  5C 

MAYER,  G.  G. 

Process  Performance  of  Pilot-Scale  Activated 
Sludge  Treatment  of  Pretreated  Coal  Gasifica- 
tion Wastewater, 
W88-02133  5D 

MAYNORD,  S.  T. 

Safe  Navigation  Speeds  and  Clearance  at  Lower 
Sill,  Temporary  Lock  52,  Ohio  River, 
W88-02281  8B 

MCANALLY,  W.  H. 

Hybrid     Modeling     to     Reduce     Maintenance 

Dredging, 

W88-01548  2J 

MCBEAN,  E.  A. 

Monitoring  an  Implemented  Remedial  Action, 
W88-01745  5E 

Nonlinear  Optimization  Modeling  of  Coliform 

Bacteria, 

W88-02490  5G 

MCBRIEN,  K.  W. 

Land  Treatment  Example  of  an  Integrated  Man- 
agement System, 
W88-01729  5E 

MCCALLISTER,  P.  B. 

Summary  of  the  Pointe  Mouillee  Confined  Dis- 
posal Facility, 
W88-01523  5E 

MCCARTER-ZORNER,  N.  J. 

Presence    of   Erwinia    carotovora    in    Surface 

Water  in  North  America, 

W88-01711  2H 

MCCARTHY,  J. 

Analysis  of  Adduct  Formation  in  the  Bluegill 
Sunfish      (Lepomis      macrochirus)      Between 
Benzo(a)Pyrene  and  DNA  of  the  Liver  and  He- 
moglobin of  the  Erythrocyte, 
W88-02030  5C 

MCCARTHY,  J.  F. 

Effects  of  Feeding  and  Temperature  on  Uptake, 
Elimination  and  Metabolism  of  Benzo(a)pyrene 
in  the  Bluegill  Sunfish  (Lepomis  macrochirus), 
W88-02027  5C 

MCCORMICK,  J.  E. 

Comparison  of  Powdered  and  Granular  Carbon 
Economics  in  Wastewater  Treatment, 
W88-02311  5D 

MCDONALD,  M.  B. 

Anaerobic  Metabolism  Enzymes  as  Markers  of 

Flooding  Stress  in  Maize  Seeds, 

W88-01998  21 


MCFADDEN,  F. 

Nickel       Removal       from       Nickel       Plating 
Wastewater  Using  Iron,  Carbonate,  and  Poly- 
mers for  Precipitation  and  Coprecipitation, 
W88-02174  5D 

MCGUIRE,  M.  J. 

Using  Asiatic  Clams  as  a  Biomonitor  for  Chryso- 
tile  Asbestos  in  Public  Water  Supplies, 
W88-02318  5  A 

MCKELLAR,  H.  N. 

Nitrogen    Exchange    Between    a    Southeastern 

USA   Salt   Marsh   Ecosystem   and   the   Coastal 

Ocean, 

W88-01995  2L 

MCKIM,  T.  W. 

Performance  of  a  Natural  Wetland  Treatment 
System  for  Wastewater  Management, 
W88-01822  5D 

MCLAREN,  A.  R. 

Biological  Treatment  of  Mining  Effluents, 
W88-02010  5D 

MCMAHON,  J.  M. 

Greening  of  Blue  Mountain, 

W88-02126  5E 

MCMAHON,  T. 

Hydrography   and   the   Distribution   of  Phyto- 
plankton  in  Killary  Harbour:  A  Fjord  in  West- 
ern Ireland, 
W88-02374  2L 

MCMILLAN,  P.  W. 

Method  of  Reverse  Osmosis  Employing  an  Im- 
proved Porous  Glass  Membrane, 
W88-01786  3A 

MCNABB,  C.  D. 

St.  Marys  River,  Michigan:  An  Ecological  Pro- 
file, 
W88-01660  2E 

MCNEIL,  J.  W. 

Interaction  of  Trace  Metals  Zn,  Cd,  and  Mn, 
with  Ca  Concretions  in  the  Gills  of  Freshwater 
Unionid  Mussels, 
W88-02424  5C 

MEHTA,  Y.  M. 

Biokinetic  Models  to  Optimize  Aerated  Stabili- 
zation Basins, 
W88-02164  5D 

MEIDL,  J.  A. 

Application      of      PACT(R)      to      Municipal 

Wastewaters, 

W88-02301  5D 

MEIJER,  J.  A.  M. 

Impacts  Against  the  Wall  of  a  Scaled-Up  Fluid- 

ized  Bed, 

W88-02434  3A 

MELCER,  H. 

Nitrogen    and    Contaminant    Control    of  Coke 

Plant    Effluents    in    an    Upgraded    Biological 

System, 

W88-02307  5G 

MELEAR,  E.  L. 

Impacts  of  Multi-Jurisdictional  Agreements  and 
Effluent  Disposal   by  Citrus  Irrigation  on  the 
Development  of  an  Industrial  Waste  Pretreat- 
ment  Program, 
W88-02160  6E 

MELILLO,  J.  M. 

Longitudinal   Patterns  of  Ecosystem  Processes 

and  Community  Structure  in  a  Subarctic  River 

Continuum, 

W88-01871  2H 


PA-25 


MENZER,  R.  E. 


AUTHOR  INDEX 


MENZER,  R.  E. 

Fiscal   Year    1986  Program   Report  (Maryland 

Water  Resources  Research  Center), 

W88-01772  9D 

MERCER,  J.  W. 

Remedial    Action    Assessment    for    Hazardous 
Waste  Sites  via  Numerical  Simulation, 
W88-01735  5B 

MEREGALLI,  L. 

Development  of  a  Mathematical  Eutrophication 

Model  of  the  Lagoon  of  Venice, 

W88-01873  5B 

MERICAS,  C.  E. 

Isolation  as  a  Restoration  Strategy  for  Nutrient 
Reduction  in  a  Small  Hypereutrophic  Lake, 
W88-02336  5G 

MERLET,  N. 
Chloropicrin  Formation  in  Aqueous  Solution: 
Effect  of  Nitrites  on  Precursors  Formation 
During  the  Oxidation  of  Organic  Compounds 
(Formation  de  Chloropicrine  en  Milieu  Aqueux: 
Influence  des  Nitrites  sur  la  Formation  de  Pre- 
curseurs  par  Oxydation  de  Composes  Organi- 
ques), 
W88-01842  5F 

MESSINA,  E. 

Advection-Diffusion    Pollution    Model    of   the 

Lagoon  of  Venice, 

W88-01875  5B 

Steady-State   Achievement   by   Introduction  of 
True  Tidal  Velocities  in  a  Pollution  Model  of 
the  Venice  Lagoon, 
W88-01876  5B 

Two-Dimensional     Diffusion     Model     of     the 

Venice  Lagoon  and   Relative  Open  Boundary 

Conditions, 

W88-01874  5B 

METAYER,  C. 

In  Situ  Studies  and  Experiments  of  the  Ecotoxi- 
cology  of  Four  Metals  (Cd,  Pb,  Cu,  Zn)  on 
Algae  and  grazing  mollusks  (gastropoda) 
(Etudes  in  situ  Et  Experimentales  De  L'Ecotoxi- 
cologie  De  Quatre  Metaux  (Cd,  Pb,  Cu,  Zn) 
Chez  Des  Algues  Et  Des  Mollusques  Gastero- 
podes  Brouteurs), 
W88-02476  5C 

MEYER,  W.  S. 

Physiological  Responses  of  Cotton  to  a  Single 
Waterlogging  at  High  and  Low  N-Levels, 
W88-01992  3F 

MICHAUD,  J.  E. 

Presence    of    Erwinia    carotovora    in    Surface 

Water  in  North  America, 

W88-01711  2H 

MICHELCHEN,  N. 

About    Inter-Annual   Coastal    Upwelling   Vari- 
ations    off    NW-Africa     with     Reference     to 
Changes  of  'Southern  Oscillation', 
W88-01623  2L 

MICHELS,  I. 

Submodels     of     Groundwater-Surface     Water 
Interaction  for  the  Analysis  of  Regional  Water 
Policies  in  Open-Pit  Lignite  Mining  Areas, 
W88-OI575  2A 

MIDDLEBROOKS,  E.  J. 

Dye  Sensitized  Photo-Oxidation  of  Bromacil  in 

Wastewater, 

W88-O2201  5D 

Photocatalysed  Oxidation  of  Toxic  Organics, 
W88-01932  5D 

MIELE,  R.  P. 

Toxic  Pollutant  Removals  and  Removal  Credits 

at  a  Major  POTW, 

W88-02196  5D 


MIKASA,  H. 

Fluorimetric  Determination  of  Nitrate  in  Natu- 
ral Waters  with  3-Amino-l,5-Naphthalenedisul- 
phonic  Acid  in  a  Flow-Injection  System, 
W88-01870  5A 

MILLER,  F.  C. 

Analysis  of  EPA  Guidance  on  Composting 
Sludge:  Part  IV  -  Facility  Design  and  Operation, 
W88-02127  5D 

MILLER,  J.  D. 

Laboratory   and   Simulation   Studies  of  Solute 

Transport  in  Fracture  Networks, 

W88-01683  5B 

MILON,  J.  W. 

Optimizing  Nonpoint  Source  Controls  in  Water 

Quality  Regulation, 

W88-02378  5G 

MILTZ,  D. 

Sedimentation  and  the  Economics  of  Selecting 

an  Optimum  Reservoir  Size, 

W88-01676  2J 

MINEAR,  R.  A. 

Effects  of  Several  Ions  on  Iron  Treatment  by 

Sodium  Silicate  and  Hypochlorite, 

W88-01897  5F 

MINES,  R.  O. 

Activated  Sludge  Treatment  of  a  High  Strength 

Nitrogenous  Waste, 

W88-02214  5D 

MINGO,  T.  M. 

Biomass  and  Species  Richness  of  Aquatic  Ma- 
crophytes  in  Four  Maine  (U.S.A.)  Lakes  of  Dif- 
ferent Acidity, 
W88-02079  5C 

MINIGULOV,  A.  K. 

Passage  of  Waste  Discharges  through  Blocks 

with  Vertical  Units, 

W88-01901  5B 

MINKKINEN,  P. 

Application  of  Partial  Least-Squares  Modelling 

in  the  Optimization  of  a  Waste- Water  Treatment 

Plant, 

W88-01869  5D 

MIRON,  J. 

Culture  of  Endomyces  fibuliger  in  Mussel  Proc- 
essing Wastes  and  Precipitation  with  PEGs  of  its 
Extracellular  Amylolytic  System, 
W88-02060  5C 

MIRONENKO,  V.  A. 

Hydrogeological  Investigations  in  Mining  (with 

Reference  to  USSR  Experience), 

W88-01586  4B 

MISTETSKII,  G.  E. 

Steady-State  Moisture  Transport  in  an  Inhomo- 

geneous  Porous  Medium, 

W88-01905  8D 

MITRA,  S. 

Mercury  in  the  Ecosystem:  Its  Dispersion  and 

Pollution  Today, 

W88-02323  5B 

MIURA,  K. 

Effect  of  Ozone  on  Plasmid  DNA  of  Escheri- 
chia coli  In  Situ, 
W88-01843  5F 

MIYAJI,  Y. 

Biological    Decomposition    of   Trace    Organic 

Compounds, 

W88-01936  5D 

MIYAMOTO,  H.  K. 

Process  and  Environmental  Considerations  In- 
volved in  the  Selection  of  Hydraulic  and  Lubri- 
cation Fluids  for  a  Modern  Hot  Strip  Mill, 
W88-02145  5D 


MIYAUCHI,  M. 

Effect  of  Biphenyl  Ether  Herbicides  on  the  For- 
mation of  Mutagenic  Intermediates  from  Procar- 
cinogens  by  Rainbow  Trout, 
W88-01715  5C 


MIYOSHL  H. 

Method  for  Strengthening  Soft  Soil, 
W88-01779 


2G 


MIZUTANI,  A. 

Direct  Method  for  Deriving  Drop- Size  Distribu- 
tion   and    Vertical    Air   Velocities   from    VHF 
Doppler  Radar  Spectra, 
W88-02045  7B 

Further  Discussion  on  Deriving  Drop-Size  Dis- 
tribution and  Vertical  Air  Velocities  Directly 
from  VHF  Doppler  Radar  Spectra, 
W88-02052  7B 

MOHAMMED,  A.  R.  A. 

Field    Drainage    Experiments    and    Design    on 
Former  Opencast  Coal  Mining  Land, 
W88-01924  2G 

Statistical  Evaluation  of  Drainage  Treatments  in 
Simple  Field  Trials  with  Special  Reference  to 
Former  Opencast  Coal  Mining  Land, 
W88-01923  2G 

MOLIN,  M. 

Tidal  Three-Dimensional  Diffusion  in  a  Model 
of  the  Lagoon  of  Venice  and  Reliability  Condi- 
tions for  Its  Numerical  Integration, 
W88-01877  5B 

MOMIN,  G.  A. 

Influence   of  Alkaline    Particulates   on    pH   of 

Cloud  and  Rain  Water  in  India, 

W88-02408  2K 

Influence  of  Alkaline  Particulates  on  the  Chem- 
istry of  Fog  Water  at  Delhi,  North  India, 
W88-02459  5A 

MONIGER,  W.  R. 

Technique  to  Measure  Entrainment  in  Cloud  by 
Dual-Polarization  Radar  and  Chaff, 
W88-02050  7B 

MONSON,  J.  G. 

Economics  of  Adsorption  in  Wastewater  Treat- 
ment, 
W88-02310  5D 

MONTEITH,  H.  D. 

Virological  Studies  on  an  Anaerobic  Digestion 

System  for  Liquid  Pig  Manure, 

W88-02076  5D 

MOOLMAN,  J.  H. 

Soluble  Salt  Content  of  the  Alluvial  Banks  of  a 
Semi-Arid  Tributary  Catchment  of  the  Great 
Fish  River, 
W88-02090  2G 


MORAN,  J.  M. 

Introduction  to  Environmental  Science, 
W88-02321 


5A 


MORETTI,  C.  J. 

Accumulation  of  Mutagenic  Polycyclic  Aromat- 
ic Hydrocarbons  in  Biological  Sludge, 
W88-02224  5D 


MORGAN,  M.  D. 

Introduction  to  Environmental  Science, 
W88-02321 


5A 


MORI,  S. 

Evaluation  of  the  Effect  of  Chemicals  on  Aquat- 
ic Ecosystem  by  Observing  the  Photosynthetic 
Activity  of  a  Macrophyte,  Porphyra  Yezoensis, 
W88-02033  5C 


PA-26 


AUTHOR  INDEX 


NILSSON,  C. 


MORIN,  R.  H. 

Theoretical  Analysis  of  the  Transient  Pressure 
Response  From  a  Constant  Flow  Rate  Hydrau- 
lic Conductivity  Test, 
W88-01679  2G 

MORRIS,  M.  S. 

Evaluation   of  an   Acidic  Waste   Site  Cleanup 

Effort, 

W88-02144  5D 

MORRISON,  B.  R.  S. 

Long-Term    Changes    in    Fish    Populations    of 
Acid   Streams  and   Lochs  in   Galloway   South 
West  Scotland, 
W88-02485  2H 

MORSE,  W.  J. 

Comparison   of  Laboratory   and   Field   Deter- 
mined Values  of  Hydraulic  Conductivity  at  a 
Waste  Disposal  Site, 
W88-01728  5E 

Hydrogeologic  Evaluation  of  the  Effects  of  Sur- 
face Application  of  Sewage  Sludge  to  Agricul- 
tural Land  Near  Rockton,  Illinois, 
W88-01672  5B 

MOSELY,  P. 

Upstream  -  Downstream  Interactions  as  Natural 
Constraints  to  Basin- Wide  Planning  for  China's 
River  Huang, 
W88-02240  4D 

MOTOMIZU,  S. 

Fluorimetric  Determination  of  Nitrate  in  Natu- 
ral Waters  with  3-Amino-l,5-Naphthalenedisul- 
phonic  Acid  in  a  Flow-Injection  System, 
W88-01870  5A 

MOTOYAMA,  M. 

Three-Compartment  Photoreactor  for  Laser  Iso- 
tope Separation  of  Tritium, 
W88-02128  5D 

MOZA,  P.  N. 

Influence  of  Oxygen  on  the  Direct  Photolysis  of 
Simple  Aromatics  in  Aqueous  Systems  (Einfluss 
von    Sauerstoff  auf  die    Direktphotolyse    Ein- 
facher  Aromaten  in  Waessrigen  Systemen), 
W88-02101  5B 

MROCEK,  P.  R. 

Design  and  Performance  of  a  New  Medium  for 
the  Quantitative   Recovery   of  Staphylococcus 
aureus  from  Recreational  Waters, 
W88-01985  5A 

MUELLER,  J.  A. 

Nitrification  in  Refinery  Wastewater  Treatment, 
W88-02183  5D 

MUIR,  D.  C.  G. 

Herbicide  Levels  in  Rivers  Draining  Two  Prai- 
rie Agricultural  Watersheds  (1984), 
W88-O1800  5B 

MUKHERJEE,  K. 

Comparison  of  Various  Designs  of  Solar  Stills, 
W88-02455  3A 

MUKHIN,  Y.  F. 

Relationship  of  Upper  Lethal  Temperatures  to 
Silicon  Content  in  Ecologically  Different  Hy- 
drobiont  Species  from  Continental  Waters, 
W88-01819  6G 

MULCAHY,  L.  T. 

Fluidization  and  Reactor  Biomass  Characteris- 
tics of  the  Denitrification  Fluidized  Bed  Biofilm 
Reactor, 
W88-02344  5D 

MUNZINGER,  A. 

Biomphalaria  Glabrata  (SAY),  A  Suitable  Orga- 
nism for  a  Biotest, 
W88-O2020  5A 


MURADO,  M.  A. 

Culture  of  Endomyces  fibuliger  in  Mussel  Proc- 
essing Wastes  and  Precipitation  with  PEGs  of  its 
Extracellular  Amylolytic  System, 
W88-02060  5C 

MURPHY,  A.  H. 

Decision-Analytic  Study  of  the  Joint  Value  of 
Seasonal  Precipitation  and  Temperature  Fore- 
casts in  a  Choice-of-Crop  Problem, 
W88-020O4  2B 

MURPHY,  P.  G. 

Comparison   of  Ethanol   Toxicity   to   Daphnia 
magna  and  Ceriodaphnia  dubia  Tested  at  Two 
Different  Temperatures:  Static  Acute  Toxicity 
Test  Results, 
W88-01721  5C 

MURRAY,  J.  B. 

Infiltration  Rates  for  Separate  Sewage  Collec- 
tion Systems, 
W88-01953  5D 

MYERS,  D.  A. 

Groundwater     Temperature     Fluctuations     at 
Lyons  Ferry  Fish  Hatchery,  Washington, 
W88-02388  2F 

NAGEL,  R. 

Demonstration  Plant  for  Seawater  Desalination 
by    Reverse    Osmosis    (RO-2    Hollow     Fibre 
Module  Line), 
W88-02445  3A 

NAGOURNEY,  S.  J. 

Electrothermal  Atomic-Absorption  Spectromet- 

ric  Analysis  of  Lake  Waters  for  Mn,  Fe,  Pb,  and 

Cd, 

W88-02359  5A 

NAIK,  M.  S. 

Influence   of  Alkaline    Particulates   on   pH   of 

Cloud  and  Rain  Water  in  India, 

W88-02408  2K 

NAIMAN,  R.  J. 

Longitudinal  Patterns  of  Ecosystem  Processes 

and  Community  Structure  in  a  Subarctic  River 

Continuum, 

W88-01871  2H 

NAKAMURA,  K. 

Biological    Decomposition    of   Trace    Organic 

Compounds, 

W88-01936  5D 

NAKANISHI,  J. 

Total  Organic  Halogen  (TOX)  Formation  Po- 
tentials   in    Activated    Sludge    Treatment    and 
Small  Rivers, 
W88-01825  5D 

NAMKUNG,  E. 

Critical  Evaluation  of  Microbial  Product  For- 
mation in  Biological  Processes, 
W88-01945  5D 

Removal    of    Taste-and    Odor-Causing    Com- 
pounds  by    Biofilms    Grown    on    Humic    Sub- 
stances, 
W88-01895  5F 

NARBAITZ,  R. 

Effect    of   Operating    Parameters    on    Carbon 

Usage, 

W88-02288  5D 

NASCIMENTO,  H.  C.  G. 

Molasses  Promoted  Biological  Sulfur  Recovery 

from  High  Sulfate  Wastes, 

W88-02219  5D 

NAYLOR,  L.  M. 

Uptake   of  Cadmium    and    Zinc   by   Corn   on 

Sludge-Treated  Soils, 

W88-02124  5E 

NAZAR,  A. 

Use  of  Multi-Level  Gas  Driven  Samplers  and 
Conventional  Monitoring  Wells  for  Evaluation 


of  Groundwater  Contamination   at  an   Uncon- 
trolled Hazardous  Waste  Site, 
W88-01726  5E 

NEILSON,  G.  W. 

Diffraction  Techniques  for  the  Study  of  Pure 

Water  and  Aqueous  Solutions, 

W88-01597  IB 

NELSON,  D.  W. 

Effect  of  COD  Loading  as  Glucose  on  Critical 
Design  Parameters  in  Land  Treatment  Systems, 
W88-02151  5D 

Monitoring  the  Response  of  Soils  and  Crops  to 

Sludge  Applications, 

W88-01517  5C 

NELSON,  G. 

Influence  of  Environmental  Factors  on  the  Cape 

Pelagic  Fishery, 

W88-01649  2L 

NELSON,  J.  O. 

Water  Conserving  Landscapes  Show  Impressive 

Savings, 

W88-02313  3D 

NESTMANN,  E.  R. 

Mutagenicity  Studies  in  Salmonella:  Residues  of 

Ozonated    and/or    Chlorinated    Water    Fulvic 

Acids, 

W88-02058  5C 

NETO,  J.  R. 

Water  Re-use  System  for  Production  of  Fingerl- 

ing  Fishes  in  Brazil  with  Emphasis  on  South 

American  Catfishes  (Rhamdia  quelens  and  R. 

sapo), 

W88-02080  5F 

NEUFELD,  R.  D. 

Accumulation  of  Mutagenic  Polycyclic  Aromat- 
ic Hydrocarbons  in  Biological  Sludge, 
W88-02224  5D 

NEVEN,  B. 
Toxicity  of  Vanadium  to  Different  Freshwater 
Organisms, 
W88-01717  5C 

NEWLING,  C.  J. 

Long-Term  Monitoring  of  CE  Habitat  Develop- 
ment on  Dredged  Material  Sites,  1974-84, 
W88-01533  5C 

NG,A. 

Nitrification  Enhancement  in  the  Powdered  Ac- 
tivated Carbon-Activated  Sludge  Process  for  the 
Treatment  of  Petroleum  Refinery  Wastewaters, 
W88-01853  5D 

NIELSEN,  J.  S. 

Prediction  of  Soluble  Nickel  Removal  by  Acti- 
vated Sludge  Using  Free  Metal  Ion  Concentra- 
tions, 
W88-01938  5D 

NIESSEN,  W.  R. 

Impact  of  Sludge  Incineration  on  the  Environ- 
ment, 
W88-01515  5C 

NIKIFOROVA,  V.  P. 

Variability  of  the  Temperature   Field  Off  the 

North-Western  Coast  of  Africa, 

W88-01622  2L 

NILSSON,  C. 

Distribution  of  Stream-Edge  Vegetation  along  a 

Gradient  of  Current  Velocity, 

W88-01709  2H 


••■:•:•■ 


•'•'■.•.•''■■'."" 


PA-27 


NISHIKAWA,  Y. 


AUTHOR  INDEX 


NISHIKAWA,  Y. 

Liquid  Chromatographic  Determination  of  Ali- 
phatic  Diamines   in   Water   Via   Derivatization 
with  Acetylacetone, 
W88-02363  5A 

NITSCH,  F.  G. 

Emergency  Stabilization  and  Cleanup  of  Dioxin 

Sites, 

W88-02190  5G 

NIVAL,  P. 

Modelling  of  a  Planktonic  Ecosystem  in  an  En- 
closed Water  Column, 
W88-02375  2L 

NOMEIR,  A.  A. 

Comparative  Toxicity,  Cholinergic  Effects,  and 
Tissue  Levels  of  S,S,S,-Tri-n-Butyl  Phosphoro- 
trithioate  (DEF)  to  Channel  Catfish  (Ictalurus 
Punctatus)  and  Blue  Crabs  (Callinectes  Sapidus), 
W88-02040  5C 

NORDSTROM,  D.  K. 

Toxic    Element    Composition    of  Acid    Mine 

Waters  from  Sulfide  Ore  Deposits, 

W88-01567  5  A 


NOVAES,  R.  F.  V. 

Microbiology  of  Anaerobic  Digestion, 
W88-02107 


5D 


NOVAK,  J.  T. 

Effects  of  Storage  and  Preoxidation  on  Sludge 

and  Water  Quality, 

W88-02394  5D 

Evaluation  of  an  Acidic  Waste  Site  Cleanup 

Effort, 

W88-02144  5D 

NUTTNI,  D. 

Reverse  Osmosis  Membrane  Fouling  by  Sanitary 
Landfill  Leachate  and  Copper  Plating  Solutions, 
W88-02179  5D 


NYER,  E.  K. 

Groundwater  Treatment  Technology, 
W88-02322 


5G 


O'CONNELL,  J. 

Health  Significance  of  Chlorination  Byproducts 
in  Drinking  Water:  The  Houston  Experience, 
W88-02427  5C 

O'CONNOR,  G.  A. 

Toxic   Organic    Behavior    in    Sludge-Amended 

Soils, 

W88-01737  5B 

O'CONNOR,  R.  J. 

Process  and  Apparatus  for  Recovering  Usable 
Water  and  Other  Materials  from  Oil  Field  Mud/ 
Waste  Pits, 
W88-01795  5D 

O'HARA,  J.  M. 

Simulation    Study   of  the   Navigability   of  the 
Main  Ship  Channel  in  Mobile  Harbor, 
W88-01552  8A 

O'NEILL,  D.  C. 

Low-Rate  Cropland  Application:  A  Case  Histo- 
ry in  Jackson,  Michigan, 
W88-01511  5E 

O'ROURKE,  C. 

Method  for  Containing  Oil  and/or  Gas  Within  a 

Blow-Out  Cover  Dome, 

W88-01785  5G 

O'SHAUGHNESSY,  J. 

Development  of  Biofilm  in  the  Anaerobic  Rotat- 
ing Biological  Contactor  Process, 
W88-02225  5D 

O'SHAUGHNESSY,  J.  C. 

Performance  of  an   Anaerobic   Filter  Treating 

Soluble  Carbohydrate  Waste, 

W88-02209  5D 


Treatment  of  Dairy  Wastewater  by  the  Anaero- 
bic Up-Flow  Packed  Bed  Reactor, 
W88-02169  5D 

OBERLANDER,  P.  L. 

Groundwater     Temperature     Fluctuations     at 
Lyons  Ferry  Fish  Hatchery,  Washington, 
W88-02388  2F 

OBST,  U. 

Application  of  Enzyme  Assays  for  Toxicological 
Water  Testing  (Anwendung  enzymatischer  Ver- 
fahren  in  der  Wasser-Toxikologie), 
W88-01972  5A 

OCHOA,  N. 
Effects  of  the  'El  Nino'  1982-83  on  the  Phyto- 
plankton  Off  Peru  (Efectos  del  Fenomeno  'El 
Nino'  1982-83  Sobre  el  Fitoplancton  de  la  Costa 
Peruana), 
W88-01642  2L 

OEHME,  C. 

Development  of  a  Carrier-Biological  Three- 
Phase  Airlift  Reactor  with  Circulating  Eddy 
Layer  for  Industrial  Wastewater  Purification 
(Entwicklung  eines  Traegerbiologischen  Drei- 
phasen-Airlift-Reaktors  mit  Zirkulierender  Wir- 
belschicht  fuer  die  Reinigung  von  Industrieab- 
waessern), 
W88-02103  5D 

OGAWA,  M. 

Chemical  Changes  of  Organic  Compounds  in 
Chlorinated  Water:  XIII.  Gas  Chromatographic- 
Mass  Spectrometric  Studies  of  the  Reactions  of 
Irgasan  DP  300  (5-Chloro-2-(2,4-Dichloro- 
phenoxy)Phenol)  with  Chlorine  in  Dilute  Aque- 
ous Solution, 
W88-02361  5B 

OGDEN,  J.  G. 

Acidification  of  Nova  Scotia  Lakes:  III  Atmos- 
pheric Deposition  of  S04  and  N03  and  Effects 
on  Urban  and  Rural  Lakes, 
W88-02484  5B 

OGER,  C. 

Study  by  Epifluorescence  of  the  Fate  of  the 

Total  Bacterial  Flora  in  a  Bottled  Mineral  Water 

(Etude  par  Epifluorescence  de  L'Evolution  de  la 

Microflore  Totale  dans  une  Eau  Minerale  Em- 

bouteillee), 

W88-02346  5B 

OGG,  C.  W. 

Erodible  Land  and  State  Water  Quality  Pro- 
grams: A  Linkage, 
W88-01883  5G 

OIKARI,  A. 

Tracing  of  Xenobiotic  Contamination  in  Water 

with  the  Aid  of  Fish  Bile  Metabolites:  A  Field 

Study  with  Caged  Rainbow  Trout  (Salmo  gaird- 

neri), 

W88-02031  5A 

OJEDA,  A. 

Identified  Phytoplanktonic  Species  in  Shallow 
Waters  off  Eastern  Canary  Islands  (Especies  Fi- 
toplanctonicas  Identificadas  en  Aguas  Litorales 
de  las  Islas  Canarias  Orientales), 
W88-01641  2L 


OKABAYASHI,  I. 

Method  for  Strengthening  Soft  Soil, 
W88-01779 


2G 


OKAGBUE,  C.  O. 

Analysis  of  Stratigraphic  Control  on  River  Bank 

Failure, 

W88-01994  8D 

OKUR,  M. 

Wastes  from  Processing  of  Phosphate  Industry, 
W88-02143  5D 

OLESZKIEWICZ,  J. 

Development  of  an  Anaerobic  Treatment  Proc- 
ess for  Wastewaters  Containing  High  Sulfates, 
W88-02217  5D 


OLIVAR,  M.  P. 

Zooplankton  Biomass  in  Upwelling  Regions  off 

Northwest  and  Southwest  Africa, 

W88-01645  2L 

OLIVERI,  A. 

Regulation  of  Underground  Chemical  Storage 
Tanks  in  the  San  Francisco  Bay  Area, 
W88-01748  5B 

OLIVIERI,  E.  T. 

Development  of  Phytoplankton  Communities  in 
Terms  of  their  Particle  Size  Frequency  Distribu- 
tion, in  Newly  Upwelled  Waters  of  the  Southern 
Benguela  Current, 
W88-01638  2L 

OLSEN,  D. 

Socioeconomic  Factors  Affecting  Water  Con- 
servation in  Southern  Texas, 
W88-02317  3D 

OLSEN,  H.  W. 

Theoretical  Analysis  of  the  Transient  Pressure 
Response  From  a  Constant  Flow  Rate  Hydrau- 
lic Conductivity  Test, 
W88-01679  2G 

OLSSON,  P.-E. 

Increased  Hepatic  Metallothionein  Content  Cor- 
relates to  Cadmium  Accumulation  in  Environ- 
mentally Exposed  Perch  (Perca  Fluviatilis), 
W88-02035  5B 

OLSSON,  T. 

Hydrogeological  Conditions  for  Leachate  Pro- 
duction Control  in  a  Sulfide  Mine  Tailing, 
W88-01556  5G 

OLTHOF,  M. 

Development  of  an  Anaerobic  Treatment  Proc- 
ess for  Wastewaters  Containing  High  Sulfates, 
W88-02217  5D 

ONG,  S.  L. 

Optimizing  the  Design  of  an  Activated  Sludge/ 
Secondary    Clarifier    System    via    Univariate 
Search  Technique, 
W88-02475  7C 

ONGWENYI,  G.  S. 

Problems  of  Land  Use  and  Water  Resources 

Management  in  the  Upper  Tana  Catchment  in 

Kenya, 

W88-02239  *D 

ONODERA,  S. 

Characterization  and  Determination  of  Lipophi- 
lic  Hydrocarbons  in  the  Chao   Phraya,   Bang 
Pakong  and  Tha-Chin  Rivers  and  the  Upper 
Gulf  of  Thailand, 
W88-02362  5B 

Chemical  Changes  of  Organic  Compounds  in 
Chlorinated  Water:  XIII.  Gas  Chromatographic- 
Mass  Spectrometric  Studies  of  the  Reactions  of 
Irgasan  DP  300  (5-Chloro-2-(2,4-Dichloro- 
phenoxy)Phenol)  with  Chlorine  in  Dilute  Aque- 
ous Solution, 
W88-02361  5B 

ONORO,  A. 

Some  Effects  of  Longshore  Bottom  Variability 

on  NW  African  Upwelling  Dynamics  (Algunos 

Efectos  de  la  Influencia  de  la  Variacion  de  Pro- 

fundidad  de  Costa  y   Fondo  en   Sentido  N-S 

Sobre  la  Dinamica  del  Afloramiento  del  NO  de 

Africa), 

W88-0I621  2L 

ORAGUI,  J.  I. 

Removal  of  Excreted  Bacteria  and  Viruses  in 

Deep  Waste   Stabilization   Ponds  in   Northeast 

Brazil, 

W88-01950  5D 


PA-28 


AUTHOR  INDEX 


PELLIZZARI,  E.  D. 


ORMEROD,  S.  J. 

Impact  of  Acidification  on   Macroinvertebrate 
Assemblages  in  Welsh  Streams:  Towards  an  Em- 
pirical Model, 
W88-01865  5C 

ORMSBEE,  L.  E. 

Design    of    Dual-Purpose    Detention    Systems 

Using  Dynamic  Programming, 

W88-02413  4A 

OROZO-GARC1A,  J.  H. 

Biological/Adsorption   Interactions  with  PAC, 
W88-02305  5D 

OSANTOWSKI,  R.  A. 

Enhanced  COD  Removal  from  Pharmaceutical 
Wastewater  Using  Powdered  Activated  Carbon 
Addition  to  an  Activated  Sludge  System, 
W88-02204  5D 

OSHIMA,  A. 

Performance  Evaluation  of  Rotating  Biological 

Contactor  Process, 

W88-01942  5D 

OSMAN,  M.  M. 

Water  Exchange  Between  the  Red  Sea  and  Gulf 

of  Aden, 

W88-01629  2L 

OTSUKI,  A. 

Identification      and      Determination      of      4- 
(Chloromethylsulfonyl)bromobenzene,    a    New 
Herbicide  Additive,  in  Lake  Waters, 
W88-01846  5A 

OTTMANN.F. 

Influences  of  Tidal  Water  Position  and  Sedi- 
ments Physical  Properties  on  the  Meiofauna  of 
an  Atlantic  Mud-Flat  (Loire  Estuary,  France) 
(Influences  de  la  Position  Intertidale  et  des  Pro- 
prietes  Physiques  des  Sediments  sur  la  Meio- 
faune  d'une  Vasiere  Atlantique  (Estuaire  de  la 
Loire,  France)), 
W88-02100  2L 

OTTO,  K. 

Specific   Analysis  of  Oil   Emulsions  in   Water 
(Differenzierte  Bestimmung  von  Oelemulsionen 
in  Wasser), 
W88-02082  5A 

OVARD,  D.  G. 

Using  Peaking  Factors  to  Update  Water  Rates, 
W88-02391  6C 

OWENS,  E.  M. 

Modifications  in  Phosphorus  Loading  to  Onon- 
daga Lake,  U.S.A.,  Associated  with  Alkali  Man- 
ufacturing, 
W88-02489  5B 

OWENS,  M.  D. 

Some  Hydrological  Aspects  of  Weather  Radar 

Research  in  the  United  Kingdom, 

W88-01964  7C 

PAERL,  H.  W. 

Dynamics    of   Blue-Green    Algal    (Microcystis 

Aeruginosa)  Blooms  in  the  Lower  Neuse  River, 

North  Carolina:  Causative  Factors  and  Potential 

Controls, 

W88-01761  5C 

PAGE,  G.  C. 

Cyanide      Removal      in      Coal      Gasification 

Wastewater  Using  Polysulfide, 

W88-02134  5D 

PAIK,  Y.-H. 

Influence  of  Stagnation  of  Water  Pathways  on 
Mosquito    Population    Density    in    Connection 
with  Malaria  Transmission  in  the  Solomon  Is- 
lands, 
W88-01712  6G 

PADS,  B.  F. 

Effect  of  Rate  and  Time  of  Application  of  Nitro- 
gen in  Cow  Slurry  on  Grass  Cut  for  Silage, 
W88-02069  5E 


PALAUSCHEK,  N. 

Reaction  Mechanisms  of  Polychlorinated  Di- 
benzo-p-Dioxins  and  Polychlorinated  Dibenzo- 
furans  during  Ozonation  of  Water  Samples 
(Reaktionsverhalten  Polychlorierter  Dibenzo-p- 
Dioxine  und  Polychlorierter  Dibenzofurane  bei 
der  Ozonung  von  Waessern), 
W88-02084  5D 

PALERMO,  M.  R. 

Prediction  and  Field  Evaluation  of  the  Water 

Quality    of   Effluent    from    Confined    Disposal 

Areas, 

W88-01537  5B 

PALING,  W.  A.  J. 

Water  Quality  Aspects  of  Artificial  Aquifer  Re- 
charge with  Treated  Wastewater, 
W88-02092  5G 

PANN,  Y. 

Calibration  of  an  Airborne  Lyman-Alpha  Hy- 
grometer  and    Measurement   of  Water   Vapor 
Flux  Using  a  Thermoelectric  Hygrometer, 
W88-02043  7B 


PANTEA-KISER,  L. 

Light  Induced  Nitrosomonas  Inhibition, 
W88-02350 


5D 


PANTELEEV,  V.  M. 

Biogenic  Nature  of  Corrosivity  of  Sulphide  De- 
posits Mine  Water  and  Some  of  Its  Geochemical 
and  Mining-Technical  Impacts, 
W88-01568  5C 


PANTULU,  V.  R. 

Ecosystem  Modelling  of  a  River  Basin, 
W88-02230 


6A 


PANTUMSINCHAI,  P. 

Rational  Program  to  Control  Unaccounted-For 

Water, 

W88-01820  3D 

PAPGEORGIOU,  I. 

Effect  of  a  Rapid  and  a  Slow  Drought  Cycle 
Followed  by  Rehydration  on  Stomatal  and  Non- 
Stomatal  Components  of  Leaf  Photosynthesis  in 
Phaseolus  Vulgaris  L., 
W88-01703  21 

PARKIN,  G.  F. 

Modelling  Toxic  Response  of  Anaerobic  Treat- 
ment, 
W88-02109  5D 

PARLAR,  H. 

Influence  of  Oxygen  on  the  Direct  Photolysis  of 
Simple  Aromatics  in  Aqueous  Systems  (Einfluss 
von    Sauerstoff   auf  die    Direktphotolyse    Ein- 
facher  Aromaten  in  Waessrigen  Systemen), 
W88-02101  5B 

PASCIK,  I. 

Tower-Biology  (R)  and  Its  Application  for  the 

Nitrification/Denitrification    of  Ammonia-Rich 

Wastewater, 

W88-02186  5D 

PASCUAL,  J.  R. 

Some  Effects  of  Longshore  Bottom  Variability 

on  NW  African  Upwelling  Dynamics  (Algunos 

Efectos  de  la  Influencia  de  la  Variacion  de  Pro- 

fundidad   de  Costa  y   Fondo  en  Sentido   N-S 

Sobre  la  Dinamica  del  Afloramiento  del  NO  de 

Africa), 

W88-01621  2L 

PASZKOWSKI,  C.  A. 

Habitat  Use  of  the  Central  Mudminnow  (Umbra 
limi)  and  Yellow  Perch  (Perca  flavescens)  in 
Umbra-Perca  Assemblages:  the  Roles  of  Compe- 
tition, Predation,  and  the  Abiotic  Environment, 
W88-02425  2H 

PATIL,  H.  S. 

Performance  of  Wastewater  Stabilization  Ponds 

at  Different  Depths, 

W88-02460  5D 


PATTERSON,  J.  W. 

Industrial   Wastewater  Treatment  Technology, 
W88-01598  5D 

Treatment  of  Priority   Pollutants  with   Resins, 
W88-02294  5D 

PATZELT,  R. 

Treatment  of  Priority   Pollutants  with   Resins, 
W88-02294  5D 

PAWLOWSKI,  I.  R. 

Illegal   Liquid  Industrial  Waste  Site  Clean-Up 

and  Restoration, 

W88-02197  5G 

PAYNE,  A.  I.  L. 

Analysis  of  the  Recent  Environmental  Perturba- 
tion in  the  South  East  Atlantic  and  Latest  Find- 
ings on  its  Impact  on  Fisheries  of  the  Southern 
Benguela  Region  (Un  Analisis  de  las  Recientes 
Perturbaciones  en  el  Atlantico  Sudeste  y  los 
Ultimos  Hallazgos  Sobre  su  Impacto  en  la  Pes- 
queria  de  la  Region  sur  de  Benguela), 
W88-01628  2L 


PAYNE,  I. 

Lake  Perched  on  Piscine  Peril, 
W88-01989 


2G 


PEACEFULL,  L.  G. 

Tidal  Power  Generation  in  the  Fundy  Region, 
W88-01925  8C 

PEARSON,  T.  H. 

Detection  of  Pollution  Effects  on  Marine  Ma- 
crobenthos:  Further  Evaluation  of  the  Species 
Abundance/Biomass  Method, 
W88-01996  5C 

PECENIK,  G. 

Advection-Diffusion    Pollution    Model    of   the 

Lagoon  of  Venice, 

W88-01875  5B 

Development  of  a  Mathematical  Eutrophication 

Model  of  the  Lagoon  of  Venice, 

W88-01873  5B 

Eutrophication  Model  of  the  Venice  Lagoon: 
Statistical  Treatment  of  'In  Situ'  Measurements 
of  Phytoplankton  Growth  Parameters, 
W88-01878  5C 

Steady-State   Achievement  by   Introduction  of 

True  Tidal  Velocities  in  a  Pollution  Model  of 
the  Venice  Lagoon, 
W88-01876  5B 

Tidal  Three-Dimensional  Diffusion  in  a  Model 
of  the  Lagoon  of  Venice  and  Reliability  Condi- 
tions for  Its  Numerical  Integration, 
W88-01877  5B 

Two-Dimensional     Diffusion  Model     of    the 

Venice  Lagoon  and  Relative  Open  Boundary 

Conditions, 

W88-01874  5B 

PEDDER,  S.  C.  J. 

Effect  of  Avoidance  on  the  Plasma-cation  Con- 
centration of  Brook  Trout  (Salvelinus  fontinalis) 
Subjected  to  Varying  Levels  of  Acidity, 
W88-02028  5C 

PEDEN,  M.  E. 

Determination  of  Organic  Acid  Anions  in  Pre- 
cipitation by  Ion  Chromatography  Exclusion, 
W88-02469  5A 

PELLIZZARI,  E.  D. 

TEAM    Study:    Personal    Exposures   to   Toxic 
Substances  in  Air,  Drinking  Water,  and  Breath 
of  400  Residents  of  New  Jersey,  North  Carolina, 
and  North  Dakota, 
W88-01881  5C 


PA-29 


PELMULDER,  J.  P. 


AUTHOR  INDEX 


PELMULDER,  J.  P. 

Water  Purification  Process  and  System, 
W88-01798 


3A 


PEREIRA,  D. 

Maintenance  Strategies  for  Sewerage  Systems, 
W88-01954  5D 

PERES,  C.  S. 

Anaerobic  Digestion  of  Municipal  Solid  Wastes, 
W88-02120  5E 

PERL,  C.  A. 

Process  and  Environmental  Considerations  In- 
volved in  the  Selection  of  Hydraulic  and  Lubri- 
cation Fluids  for  a  Modern  Hot  Strip  Mill, 
W88-02145  5D 

PERRY,  R. 

Assessment  of  the  Interactions  of  Metals  and 
Nitrilotriacetic  Acid  in  Soil/Sludge  Mixtures, 
W88-02478  5E 

PERSONS,  H.  W. 

Impacts  of  Multi-Jurisdictional  Agreements  and 
Effluent  Disposal  by  Citrus  Irrigation  on  the 
Development  of  an  Industrial  Waste  Pretreat- 
ment  Program, 
W88-02160  6E 

PETERS,  T. 

Discharge  of  Gases  from  Submarine  Desalina- 
tion Plants, 
W88-01789  3A 

PETTY,  J.  D. 

Residues  of  2,3,7,8-Tetrachlorodibenzo-p-Dioxin 

in  the  Spring  River,  Missouri, 

W88-02491  5B 

PEUKERT,  D. 

Groundwater  Flow  Submodel  for  the  Analysis 
of  Regional  Water  Policies  in  Open-Pit  Lignite 
Mining  Areas, 
W88-01569  4B 

PHILBROOK,  D.  M. 

Evaluation  of  Biodegradation  Kinetics  for  Prior- 
ity Pollutants, 
W88-02210  5D 

PHILLIPPE,  J.  T. 

Evaluation  of  Alternative  Hydrograph  Methods 

for  Hydraulic  Design, 

W88-02355  7C 

PHILLIPS,  K. 

Dredging  as  a  Cleanup  Method  for  an  Industrial- 
ized Bay, 
W88-01539  5G 

PHONGBETCHARA,  R. 

Characterization  and  Determination  of  Lipophi- 
lic  Hydrocarbons   in   the  Chao   Phraya,   Bang 
Pakong  and  Tha-Chin   Rivers  and   the   Upper 
Gulf  of  Thailand, 
W88-02362  5B 

PIERRE,  J. 

Epidemiological  Survey  of  a  Major  Outbreak  of 

Nosocomial  Legionellosis, 

W88-01920  5C 

PILKINGTON,  R. 

Method  for  Containing  Oil  and/or  Gas  Within  a 

Blow-Out  Cover  Dome, 

W88-01785  5G 

PIMENTEL,  D. 

Preference  of  the  Green  Peach  Aphid,  Myzus 
persicae,  for  Plants  Grown  in  Sewage  Sludges, 
W88-01724  3C 

PINART,  J. 

Sequential  Sampling  of  Snow  in  a  Rural  Area. 
Experimentation  and  Identification  of  the  Acidi- 
fying Agents, 
W88-02409  5B 


PINKNEY,  A.  E. 

Manual  for  Design  and  Operation  of  a  Solenoid- 
Based   Delivery   System   for  Aquatic  Toxicity 
Testing, 
W88-02014  7B 

PINKSTER,  J.  A. 

Mathematical  Modeling  of  Ship  Operations  in 
Relation  to  the  Design  of  Large  Harbours, 
W88-01547  8A 

PLAYLE,  R.  C. 

Chemical  Effects  of  Spring  and  Summer  Alum 

Additions   to   a   Small,    Northwestern   Ontario 

Lake, 

W88-02462  5G 

PLEGAT,  R. 

Analysis  of  Pumping  Tests  in  Wells  with  Capac- 
ity Effect  Taking  into  Consideration  the  En- 
trance Well  Loss  (Prise  en  Compte  de  la  Perte 
de  Charge  a  l'Entree  lors  de  l'Etude  des  Nappes 
d'Eau  Souterraines  par  Pompage  dans  des  Puits 
a  Effet  de  Capacite), 
W88-02099  2F 

POHL,  K.  M. 

Method  of  Pretreating  Raw  Water  for  Reverse 

Osmosis  Units, 

W88-01797  3A 

Reverse  Osmosis  Desalinization  Utilizing  Plural 

Flow  Work  Exchange  Vessels, 

W88-01799  3A 

POHLAND,  F.  G. 

Co-Disposal  of  Municipal  Refuse  and  Industrial 

Waste  Sludge  in  Landfills, 

W88-02121  5E 

POINDEXTER,  M.  E. 

Techniques    for    Long-Term    Management    of 

Confined  Disposal  Areas, 

W88-01529  5E 

POJASEK,  R.  B. 

Ultimate  Disposal  of  Hazardous  Sludge  via  So- 
lidification, 
W88-01516  5E 


POLLEN,  M.  R. 

Water     Conservation 
Barrow,  Alaska, 
W88-02312 


and      Management     in 


3D 


POLONSKY,  A.  B. 

Variability  of  the  Temperature  Field  Off  the 

North- Western  Coast  of  Africa, 

W88-01622  2L 

POMAZUEVA,  I.  P. 

Detection  of  Voids  Between  Steel  Linings  and 

Concrete, 

W88-01909  8A 

POOLE,  C.  F. 

Preparation  of  Environmental  Samples  for  the 
Determination  of  Polycyclic  Aromatic  Hydro- 
carbons by  Thin-Layer  Chromatography, 
W88-01983  5A 

POOLE,  S.  K. 

Preparation  of  Environmental  Samples  for  the 
Determination  of  Polycyclic  Aromatic  Hydro- 
carbons by  Thin-Layer  Chromatography, 
W88-01983  5A 

POPIELAK,  R.  S. 

Issues  of  Aquifer  Leakage  in  In-Situ  Uranium 

Mining, 

W88-01587  2F 

POPOV,  Y.  I. 

Variability  of  the  Temperature  Field  Off  the 

North-Western  Coast  of  Africa, 

W88-01622  2L 

PORTER,  J.  E. 

Application  of  the  Spinning  Disc  Reactor  as  an 

Ozone  Contactor, 

W88-02212  5D 


POSTEL,  L. 

Pelagic  Cross-Shelf  and  Alongshore  Boundaries 
of  the  North  West  African  Upwelling  Region 
and  their  Annual  Variability  in  Terms  of  Zoo- 
plankton  Biomass, 
W88-01646  2L 

POSTIGLIONE,  J.  A. 

Impact  of  Select  Industrial  Waste  Components 
on  Biological  Phosphorus  Removal, 
W88-02220  5D 

POTTER,  I.  C. 

Influence  of  Environmental   Variables  on   the 
Fish  Fauna  of  the  Deeper  Waters  of  a  Large 
Australian  Estuary, 
W88-02371  2L 

POTTS,  G.  W. 

Impact  of  a  Gyrodinium  Aureolum  Bloom  on 

Inshore  Young  Fish  Populations, 

W88-02373  2L 

POWERS,  R. 

Liquid  Disposal,  Incorporated:  A  $2.2  Million 
Superfund  Immediate  Removal  Action, 
W88-01743  5E 

POZZI,  L. 

Biological  Treatment  for  Low-Activity  Nuclear 

Wastewaters, 

W88-01929  5D 

PRAKASH,  P. 

Influence  of  Alkaline  Particulates  on  the  Chem- 
istry of  Fog  Water  at  Delhi,  North  India, 
W88-02459  5A 

PRASAD,  G. 

Application  of  Solar  Energy  in  Water  Reuse, 
W88-01807  5D 

PRASAD,  M.  S. 

Toxicity  of  Crude  Oil  to  the  Metabolism  of 
Freshwater  Minor  Carp,  Puntius  sophore, 
W88-01716  5C 

PRESTON,  M.  R. 

Interactions  of  Phthalate  Esters  with  Suspended 

Particulate    Material    in     Fresh    and    Marine 

Waters, 

W88-01862  5B 

PRICE,  R.  A. 

Prediction    of  Surface    Runoff  Water   Quality 
from    Black   Rock    Harbor   Dredged    Material 
Placed  in  an  Upland  Disposal  Site, 
W88-02279  5E 

PRIEUR,  J. 

Use  of  Multi-Level  Gas  Driven  Samplers  and 
Conventional  Monitoring  Wells  for  Evaluation 
of  Groundwater  Contamination  at  an  Uncon- 
trolled Hazardous  Waste  Site, 
W88-01726  5E 

PRINSLOO,  J.  F. 

Growth  of  the  Chinese  Grass  Carp  Ctenophar- 
yngodon   Idella   Fed   on  Cabbage   Wastes  and 
Kikuyu  Grass, 
W88-02095  81 

Investigations  into  the  Feasibility  of  a  Duck- 
Fish- Vegetable  Integrated  Agriculture-Aquacul- 
ture   System   for   Developing   Areas   in   South 
Africa, 
W88-02093  81 

Use  of  Sheep   Manure  as   Nutrient   with   Fish 
Feed  in  Pond  Fish  Polyculture  in  Transkei, 
W88-02094  81 

Utilisation  of  Chicken  Offal  in  the  Production  of 
the  African  Sharptooth  Catfish  Clarias  Garie- 
pinus  in  the  Transkei, 
W88-02096  81 


PA-30 


AUTHOR  INDEX 


RICHARD,  M.  G. 


PROKOPOVICH.  N.  P. 
Trace  Metal   Distribution  in  Drowned   Plants, 
Shasta  Reservoir,  California, 
W88-02333  5B 

PROKOPY,  R.  J. 

Acid    Rain    Affects    Egg-Laying    Behavior    of 

Apple  Maggot  Flies, 

W88-01879  5C 

PROWSE,  T.  D. 

Relationship  Between  Winter  Lake  Cover,  Radi- 
ation Receipts  and  the  Oxygen  Deficit  in  Tem- 
perate Lakes, 
W88-02005  2H 

PSHENICHNYJ,  B.  P. 

Some  Ways  of  Increasing  Water  Biological  Pro- 
ductivity, 
W88-01639  2L 

PUCCI,  A.  E. 

Organochlorine  Pesticide  Contents  of  Tributar- 
ies into  Blanca  Bay,  Argentina, 
W88-02483  5B 

PUGH,  J.  K. 

Removal    of   Total    Toxic    Organics    at    Ford 

Motor  Company, 

W88-02202  5D 

PUGH,  L.  B. 

Use  of  ATP  as  a  Measure  for  Control  of  Micro- 
bial Contamination  in  Metalworking  Fluids, 
W88-02189  5G 

PULLAN,  A.  J. 

Two-  and  Three-Dimensional  Steady  Quasi- 
Linear  Infiltration  From  Buried  and  Surface 
Cavities  Using  Boundary  Element  Techniques, 
W88-01695  2G 

PUTZ.K. 

Control  of  Eutrophication  of  Lakes  and  Reser- 
voirs by  Means  of  Pre-Dams.  I.  Mode  of  Oper- 
ation and  Calculation  of  the  Nutrient  Elimina- 
tion Capacity, 
W88-01844  5G 

Control  of  Eutrophication  of  Lakes  and  Reser- 
voirs by  Means  of  Pre-Dams.  II.  Validation  of 
the  Phosphate  Removal  Model  and  Size  Optimi- 
zation, 
W88-01845  5G 

QUEEN,  L.  P. 

Relationship  Between  Summer-Season  Rainfall 

Events  and  Lake-Surface  Area, 

W88-02389  2A 

QUINN,  F.  H. 

Use  of  Current  Meters  for  Continuous  Measure- 
ment of  Flows  in  Large  Rivers, 
W88-01914  2E 

RAAK.Y. 

Fight  Against  Industrial  and  Urban  Pollution  in 

the  Artois  -  Picardie  Basin, 

W88-01931  5G 

RADOJEVIC,  M. 

Oxidation  of  S02  in  Rainwater  and  its  Role  in 

Acid  Rain  Chemistry, 

W88-02405  5B 

RAJAGOPALAN,  S.  P. 

Digital  Simulation  Model  for  Brine  Coning  in 

Unconfined  Anisotropic  Aquifers, 

W88-02441  2F 

RALSTON,  D.  R. 

Hydrogeologic  Aspects  of  the  Abandonment  of 

an  Underground  Lead-Zinc  Mine, 

W88-O1570  4B 

RAMADORI,  R. 

Biological  Treatment  for  Low-Activity  Nuclear 

Wastewaters, 

W88-01929  5D 


RAMAN,  B. 

Separation  Studies  of  As(III),  Sb(III)  and  Bi(lII) 

by     Reversed-Phase     Paper     Chromatographic 

Technique, 

W88-01833  5A 

RAMASWAMY,  S. 

Mutagenicity  Studies  in  Salmonella:  Residues  of 

Ozonated    and/or    Chlorinated    Water    Fulvic 

Acids, 

W88-02058  5C 

RAMIREZ,  E.  R. 

Engineering  and  Design  of  a  Wastewater  Treat- 
ment System  for  a  Vibrobot  Plating  Operation, 
W88-02181  5D 

RAMSHAW,  G.  A. 

Statistical  Evaluation  of  Drainage  Treatments  in 
Simple  Field  Trials  with  Special  Reference  to 
Former  Opencast  Coal  Mining  Land, 
W88-01923  2G 

RANDALL,  C.  W. 

Conditioning  of  Pulp  and  Paper  Sludge  Using 

Direct  Slurry  Freezing, 

W88-02398  5D 

RANDTKE,  S.  J. 

Critical  Assessment  of  the  Influence  of  Manage- 
ment Practices  on  Water  Quality,  Water  Treat- 
ment, and  Sport  Fishing  in  Multipurpose  Reser- 
voirs in  Kansas, 
W88-01764  6G 

RAO,  K.  C. 

Studies  of  the  Uptake  of  Heavy  Metals  by  Acti- 
vated Sludge, 
W88-02182  5D 

RAO,  P.  K. 

Delaware  River  Basin:  Water  Pricing  and  Fi- 
nancing Issues, 
W88-01867  6C 

RAO,  P.  S.  P. 

Influence   of  Alkaline    Particulates   on   pH   of 

Cloud  and  Rain  Water  in  India, 

W88-02408  2K 

Influence  of  Alkaline  Particulates  on  the  Chem- 
istry of  Fog  Water  at  Delhi,  North  India, 
W88-02459  5A 

RAO,  S.  V.  R. 

Technology  of  Small  Community  Water  Supply 

Systems  in  Developing  Countries, 

W88-02414  5F 

RAO,  T.  D. 

Treatment    of    Distillery    Wastewater    (Spent 

Wash)  -  Indian  Experience, 

W88-02138  5D 

RASCHKE,  R.  L. 

Use  of  the  Algal  Growth  Potential  Test  for  Data 

Assessment, 

W88-01855  5  A 

RASMUSSEN,  J.  A. 

Technology  of  Small  Community  Water  Supply 

Systems  in  Developing  Countries, 

W88-02414  5F 

RASSKAZOV,  L.  N. 

Estimation  of  the  Reliability  of  a  High  Earth- 
Rock  Dam, 
W88-01902  8D 

RASTOGI,  V. 

Use  of  Controlled  Release  Bactericides  for  Rec- 
lamation and  Abatement  of  Acid  Mine  Drain- 


grated  Water  Vapor  and  Cloud  Liquid  Water  in 

the  Atmosphere, 

W88-02053  7B 

RAUTENBACH,  R. 

Membrane  Processes  in  Environmental  Protec- 
tion (Membranverfahren  in  der  Umwelttechnik), 
W88-02102  5D 

RAY,  R.  M. 

Reclamation  and  Redevelopment  of  Contaminat- 
ed Land:  Volume  I,  U.S.  Case  Studies, 
W88-01606  5E 

RAY,  S. 

pH  Profiles  from  Diatom  Stratigraphies  in  Sedi- 
ment Cores  of  Selected  Lakes  of  New  Bruns- 
wick and  Nova  Scotia,  Canada, 
W88-02482  5C 

REDDISH,  D.  J. 

Ground    Fractures   Due   to    Longwall    Mining 

Subsidence, 

W88-01592  8E 

REED,  R.  B. 

Nickel       Removal       from       Nickel       Plating 
Wastewater  Using  Iron,  Carbonate,  and  Poly- 
mers for  Precipitation  and  Coprecipitation, 
W88-02174  5D 

REED,  S.  M. 

Effect  of  Groundwater  Re-Establishment  on  the 
Settlement  of  Opencast  Mine  Backfills  in  the 
United  Kingdom, 
W88-01571  4B 

REIBLE,  D.  D. 

Convective  Transport  Within  Stable  River  Sedi- 
ments, 
W88-01916  2J 

REICE,  S.  R. 

Longitudinal  Patterns  of  Ecosystem  Processes 

and  Community  Structure  in  a  Subarctic  River 

Continuum, 

W88-01871  2H 

REICOSKY,  D.  C. 

Physiological  Responses  of  Cotton  to  a  Single 
Waterlogging  at  High  and  Low  N-Levels, 
W88-01992  3F 

REIDER,  R.  G. 

Chemical  Composition  of  Fresh  Snow  on  Mount 

Everest, 

W88-01860  5A 

REQUEJO,  A.  G. 

Lignin   Geochemistry   of  Sediments   from   the 

Narragansett  Bay  Estuary, 

W88-01970  2L 

REYNOLDS,  P.  J. 

Ecosystem  Approaches  to  River  Basin  Planning, 
W88-02231  6A 

RHODES,  S.  L. 

Conflict  Between  Flood  and  Drought  Prepared- 
ness in  the  Colorado  River  Basin, 
W88-02250  6D 

RIBEIRO,  M.  N. 

Towards  a  Water  Balance  in  the  Central  Amazo- 
nian Region, 
W88-01887  4C 


age, 
W88-01572 


RICHARD,  D. 

Land  Application  of  Sludge  in  San  Diego, 
W88-01826 


5E 


5G 


RAUBER,  R.  M. 

Field  Evaluation  of  a  Dual-Channel  Microwave 
Radiometer  Designed  for  Measurements  of  Inte- 


RICHARD,  M.  G. 

Application  of  Batch  Kinetic  Data  to  the  Sizing 
of  Continuous-Flow  Activated  Sludge  Reactors, 
W88-01944  5D 


PA-31 


RICHARDSON,  T.  W. 


AUTHOR  INDEX 


RICHARDSON,  T.  W. 

Unique  Design  Aspects  of  a  Large-Scale  Experi- 
mental Sand  Bypassing  System, 
W88-01551  8A 

RICHMOND,  R.  E. 

Colorectal  Cancer  Mortality  and  Incidence  in 

Campbell  County,  Kentucky, 

W88-01999  5C 

RICKABAUGH,  J. 

Colorectal  Cancer  Mortality  and  Incidence  in 

Campbell  County,  Kentucky, 

W88-01999  5C 

Demonstration   of  Landfill   Gas   Enhancement 

Techniques  in  Landfill  Simulators, 

W88-01755  5E 

Long-Term  Impacts  of  Industrial  Waste  Codis- 

posal  in  Landfill  Simulators, 

W88-01738  5E 

RIDDLE,  F.  A. 

Sewage  Sludge  Composting  at  the  Blue  Plains 
Wastewater  Treatment  Plant,  Washington,  DC, 
W88-01512  5E 

RIEDERER,  M. 

pH-Response  on  Leaves  and  Isolated  Cuticles  of 

Hedera  Helix  L.  After  Wetting  with  Artificial 

Rainwater, 

W88-01885  5C 

RINNE.D. 

Report  About  Experiences  in  Intercomparison 
Studies  in  the  Administration  for  Water  Econo- 
my of  Rheinland-Pfalz  (Erfahrungsbericht  uber 
Ringversuche  in  der  Wasserwirtschaftsverwal- 
tung  von  Rheinland-Pfalz), 
W88-01975  5A 

RIPLEY,  L.  E. 

Improved  Alkalimetric  Monitoring  for  Anaero- 
bic Digestion  of  Poultry  Manure, 
W88-02147  5D 

RIPPEY,  S.  R. 

Enumeration  of  Fecal  Coliforms  and  E.  Coli  in 
Marine  and  Estuarine  Waters:  an  Alternative  to 
the  APHA-MPN  Approach, 
W88-01829  5A 

RITCHIE,  G.  S.  P. 

Effectiveness  of  Lime-based  Amendments  and 
Bauxite  Residues  at  Removing  Phosphorus  from 
Piggery  Effluent, 
W88-01861  5D 

RITTMAN,  B.  E. 

Removal    of    Taste-and    Odor-Causing    Com- 
pounds  by    Biofilms   Grown   on    Humic    Sub- 
stances, 
W88-01895  5F 

RITTMANN,  B.  E. 

Criteria  Establishing  Biofilm-Kinetic  Types, 
W88-02349  5D 

Critical  Evaluation  of  Microbial  Product  For- 
mation in  Biological  Processes, 
W88-01945  5D 

Performance  Evaluation  of  Rotating  Biological 

Contactor  Process, 

W88-01942  5D 

ROBBINS,  C.  W. 

Evaluation    of   Irrigation    Management    Proce- 
dures for  Geothermal  Effluent, 
W88-02268  3C 

ROBERTS,  J.  S. 

Rejection   Spectra   of  Reverse   Osmosis   Mem- 
branes  Degraded    by    Hydrolysis   or   Chlorine 
Attack, 
W88-02448  3A 

ROBERTS,  K.  L. 

Removal  of  Color  from  Kraft  Pulp  Mill  Efflu- 
ent, 
W88-02163  5D 


ROBERTS,  M.  H. 

Unavailability  of  Polynuclear  Aromatic  Hydro- 
carbons from  Coal  Particles  to  the  Eastern 
Oyster, 

W88-02421  5B 

ROBERTS,  P.  V. 

Field  Evaluation  of  a  Simple  Microcosm  Simu- 
lating the  Behavior  of  Volatile  Organic  Com- 
pounds in  Subsurface  Materials, 
W88-01687  5B 

Using    the    Method    of   Moments    to    Analyze 
Three-Dimensional     Diffusion-Limited     Solute 
Transport  From  Temporal  and  Spatial  Perspec- 
tives, 
W88-01690  5B 

ROBERTSON,  C.  R. 

Molecular    and     Marcomolecular     Sieving    by 
Asymmetric  Ultrafiltration  Membranes, 
W88-01771  5D 

ROBERTSON,  J.  M. 

Process  Considerations  in   Land  Treatment  of 

Refinery  Sludges, 

W88-02185  5D 

ROBINSON,  R.  B. 

Effects  of  Several  Ions  on  Iron  Treatment  by 

Sodium  Silicate  and  Hypochlorite, 

W88-01897  5F 

ROBISON,  C.  W. 

Evaluation    of  Irrigation    Management    Proce- 
dures for  Geothermal  Effluent, 
W88-02268  3C 

ROCCHIO,  P.  M. 

Effects  of  Atrazine  on  Dissolved  Oxygen  and 
Nitrate  Concentrations  in  Aquatic  Systems, 
W88-02022  5C 

ROCHA,  B.  B.  M. 

Utilization  of  Vinasse  Effluents  from  an  Anaero- 
bic Reactor, 
W88-02117  5D 

RODEN,  C.  M. 

Hydrography   and  the   Distribution  of  Phyto- 
plankton  in  Killary  Harbour:  A  Fjord  in  West- 
ern Ireland, 
W88-02374  2L 

RODHOUSE,  P.  G. 

Hydrography  and   the   Distribution  of  Phyto- 
plankton  in  Killary  Harbour:  A  Fjord  in  West- 
ern Ireland, 
W88-02374  2L 

ROESSET,  J.  M. 

Technique  for  the  Analysis  of  the  Response  of 

Dams  to  Earthquakes, 

W88-02061  8  A 

ROGERS,  R.  J. 

Geochemical    Evolution    of    Groundwater    in 
Stratified-Drift  and  Arkosic  Bedrock  Aquifers  in 
North  Central  Connecticut, 
W88-01686  2F 

ROJAS  DE  MENDIOLA,  B. 

Effects  of  the  'El  Nino'  1982-83  on  the  Phyto- 

plankton  Off  Peru  (Efectos  del  Fenomeno  'El 

Nino'  1982-83  Sobre  el  Fitoplancton  de  la  Costa 

Peruana), 

W88-01642  2L 

ROLAN,  A.  T. 

Testing  of  Alum  Recovery  for  Solids  Reduction 

and  Reuse, 

W88-02395  5F 

ROMAN-SEDA,  R.  A. 

Adsorption  of  Heavy  Metals  with  Inert  Biologi- 
cal Sludges  at  Neutral  pH's, 
W88-02177  5D 

ROMANCHUK,  V.  E. 

Detection  of  Voids  Between  Steel  Linings  and 

Concrete, 

W88-01909  8A 


ROMANO,  C.  R. 

Recovery  of  Waste  Brines  for  Highway  Appli- 
cations, 
W88-02155  3C 

ROMERO,  P. 

Design  and  Performance  of  a  New  Medium  for 
the  Quantitative   Recovery  of  Staphylococcus 
aureus  from  Recreational  Waters, 
W88-01985  5A 

RONEN,  D. 

Anthropogenic  Anoxification  ('Eutrophication') 

of  the  Water  Table  Region  of  a  Deep  Phreatic 

Aquifer, 

W88-01688  5B 

ROSENTHAL,  R.  E. 

Nonlinear  Programming  Methods  in  Reservoir 

System  Management, 

W88-02273  2H 

ROSS,  H.  B. 

Concentration  of  Trace  Metals  in  Precipitation, 
W88-02407  5A 

ROSS,  L. 

Environmental  Policy  in  Post-Mao  China, 
W88-01813  6E 

ROSSBACH,  B. 

Groundwater  Flow  Submodel  for  the  Analysis 
of  Regional  Water  Policies  in  Open-Pit  Lignite 
Mining  Areas, 
W88-01569  4B 

ROSSELAND,  B.  O. 

Addition  of  NaOH,  Limestone  Slurry  and  Fine- 
grained Limestone  to  Acidified  Lake  Water  and 
the  Effects  on  Smolts  of  Atlantic  Salmon  (Salmo 
Salar  L.), 
W88-02342  5G 

ROSSUM,  J.  R. 

Dead  Ends,  Red  Water,  and  Scrap  Piles, 
W88-01896  5F 

ROTH,  J.  A. 

Mass    Transfer    Characteristics    of    Activated 

Carbon  Adsorption, 

W88-02287  5D 

ROTTGER,  J. 

Observations  of  Thunderstorm  Reflectivities  and 
Doppler  Velocities  Measured  at  VHF  and  UHF, 
W88-02051  7B 

ROULETTE-CADENE,  S. 

Sequential  Sampling  of  Snow  in  a  Rural  Area. 
Experimentation  and  Identification  of  the  Acidi- 
fying Agents, 
W88-02409  5B 

ROVERS,  F.  A. 

Monitoring  an  Implemented  Remedial  Action, 
W88-01745  5E 

ROY,  W.  R. 

Development  and  Application  of  Batch  Adsorp- 
tion Procedures  for  Designing  Earthen  Landfill 
Liners, 
W88-01752  5B 

ROZICH,  A.  F. 

Modified  Extended  Aeration  Plant  for  Minimiz- 
ing Sludge  Production, 
W88-02208  5D 

ROZKOWSKI,  A. 

Influence  of  Mining  on  the  Groundwater  Miner- 
alization in  the  Upper  Silesian  Coal  Basin, 

W88-01588  4C 

RUBIES,  P. 

Distribution  and  Abundance  of  Myctophid  and 
Gonostomatid  Larvae  off  NW  Africa  (Distribu- 


PA-32 


AUTHOR  INDEX 


SCHAFER,  P.  E. 


cion  y  Abundancia  de  Larvas  de  Mictofidos  y 
Gonostomatidos  en  el  Noroeste  de  Africa), 
W88-01648  2L 

Zoogeography  of  the  Lanternfishes  (Osteichth- 
yes,  Myctophidae)  of  Southwest  Africa, 
W88-01652  2L 

Zooplankton  Biomass  in  Upwelling  Regions  off 

Northwest  and  Southwest  Africa, 

W88-01645  2L 

RUBIN,  J. 

Transport    of   Reacting    Solutes    Subject    to   a 
Moving     Dissolution      Boundary:      Numerical 
Methods  and  Solutions, 
W88-01689  5B 

RUBIO,  M. 

Effects  of  Periodic  Feast/Famine  Conditions  on 

the  Growth  of  Biofilms, 

W88-02012  5D 

RUMP,  H.  H. 

Reaction  Mechanisms  of  Polychlorinated  Di- 
benzo-p-Dioxins  and  Polychlorinated  Dibenzo- 
furans  during  Ozonation  of  Water  Samples 
(Reaktionsverhalten  Polychlorierter  Dibenzo-p- 
Dioxine  und  Polychlorierter  Dibenzofurane  bei 
der  Ozonung  von  Waessern), 
W88-02084  5D 

RUMYANTSEV,  I.  S. 

Turbulence  Intensity  in  Transition  Sections  of 

Pools  in  Trapezoidal  Canals, 

W88-01908  8B 

RUNDQUIST,  D.  C. 

Relationship  Between  Summer-Season  Rainfall 

Events  and  Lake-Surface  Area, 

W88-02389  2A 

RUSSELL,  D.  L. 

Design   of  an   Enclosed   Composting   Reactor, 
W88-02158  5D 


Thermal   Sludge   Drying 
Dryer  Systems,  " 
W88-02157 


A   Look  at   Drum 


5D 


RUSSELL,  J.  M. 

Irrigation  of  Primary  Treated  and  Anaerobically 
Treated  Meat-Processing  Wastes  onto  Pasture: 
Lysimeter  Trials, 
W88-02074  5E 

RUSWAHYUNI, 

Detection  of  Pollution  Effects  on  Marine  Ma- 
crobenthos:  Further  Evaluation  of  the  Species 
Abundance/Biomass  Method, 
W88-01996  5C 

RUTZ,  J.  A. 

Pretreatment     Through     Chemical     Oxidation. 
General  Considerations  and  a  Case  Study  In- 
volving  a   Thiosulfate/Sulfide    Laden   Wastes- 
tream, 
W88-02184  5D 

RYAN,  E.  A 

Mercury  in  Soils,  Sediments,  and  Clams  from  a 

North  Carolina  Peatland, 

W88-02470  5B 

RYAN,  T.  H. 

Hydrography   and   the   Distribution   of  Phyto- 
plankton  in  Killary  Harbour:  A  Fjord  in  West- 
ern Ireland, 
W88-02374  2L 

RYCKMAN,  M.  D. 

Emergency  Stabilization  and  Cleanup  of  Dioxin 

Sites, 

W88-02190  5G 

SABATES,  A. 

Distribution  and  Abundance  of  Myctophid  and 
Gonostomatid  Larvae  off  NW  Africa  (Distribu- 


cion  y  Abundancia  de  Larvas  de  Mictofidos  y 
Gonostomatidos  en  el  Noroeste  de  Africa), 
W88-01648  2L 

SACK,  W.  A. 

Recovery  of  Waste  Brines  for  Highway  Appli- 
cations, 
W88-02155  3C 

SADEK,  S. 

Culture  of  Mullet  Species  in  Ponds  Receiving 
Iron  Crush  Effluents  at  El-Baharia  Oasis,  Egypt, 
W88-02041  81 

SAFAI,  P.  D. 

Influence   of  Alkaline    Particulates   on   pH   of 

Cloud  and  Rain  Water  in  India, 

W88-02408  2K 

Influence  of  Alkaline  Particulates  on  the  Chem- 
istry of  Fog  Water  at  Delhi,  North  India, 
W88-02459  5A 

SAFLEY,  L.  M. 

Laboratory   Methods  for  Estimating  Available 

Nitrogen  in  Manures  and  Sludges, 

W88-02072  5E 

SAIKIA,  D.  K. 

Adsorption  of  Copper,  Zinc  and  Lead  by  Bed 
Sediments  of  River  Ganges  in  India, 
W88-02021  5B 

SAITO,  K. 

Characterization  and  Determination  of  Lipophi- 
lic  Hydrocarbons   in   the  Chao   Phraya,   Bang 
Pakong  and  Tha-Chin  Rivers  and  the  Upper 
Gulf  of  Thailand, 
W88-02362  5B 

SALAT,  J. 

Zooplankton  Biomass  in  Upwelling  Regions  off 

Northwest  and  Southwest  Africa, 

W88-01645  2L 

SALATI,  E. 

Towards  a  Water  Balance  in  the  Central  Amazo- 
nian Region, 
W88-01887  4C 

SALEM,  F.  B. 

Colorimetric  Determination  of  Phenols  in  Water 

Samples, 

W88-02063  5A 

SALHOTRA,  A.  M. 

Alpha,    Beta,    Gamma    of   Evaporation    From 

Saline  Water  Bodies, 

W88-01917  2D 

SALIM,  R. 

Effect  of  Adsorption  on  Calibration  Graphs  Ob- 
tained for  Lead,  Cadmium  and  Copper  in  Natu- 
ral Water  Samples, 
W88-02399  5A 

SALMAN,  A.  J. 

Feeding  Processed  Hatchery  Wastes  to  Poultry, 
W88-02066  5E 

SALOMONS,  W. 

New,  Rapid  Clean-up  Procedure  for  the  Simul- 
taneous Determination  of  Different  Groups  of 
Organic  Micropollutants  in  Sediments;  Applica- 
tion in  Two  European  Estuarine  Sediment  Stud- 
ies, 
W88-02007  5A 


SALVATO,  J.  A. 

Environmental  Engineering  and  Sanitation, 
W88-01659 


5D 


SAM-SOON,  P.  A.  L.  N.  S. 

Hypothesis  for  Pelletisation  in  the  Upflow  An- 
aerobic Sludge  Bed  Reactor, 
W88-02089  5D 

SAMBRAILO,  D. 

Calculation  of  Stream  Concentrations  in  Reverse 

Osmosis  Processes, 

W88-02449  3A 


SAMHAN,  O. 

Aeolian    Contributions    of    Trace    Metals    to 

Marine  Sediments  of  Kuwait, 

W88-02024  5B 

SAMORUKOV,  I.  S. 

Passage  of  Waste   Discharges  through   Blocks 

with  Vertical  Units, 

W88-01901  5B 

SASTRE,  J.  L. 

Geophysical  Prospecting  for  Mined  Areas  Iden- 
tification. 'San  Jose'  Mine  Case  History  (Caceres 
-  Spain), 
W88-01582  4B 

Mine  Dewatering  Design  in  Surface  Mining  to 
Improve  the  Quality  of  Ground  Water, 
W88-01581  4B 

SATO,  T. 

Water  Uptake  by  Roots  in  Cracks  and  Water 

Movement  in  Clayey  Subsoil, 

W88-02330  21 

SAUER,  D.  K. 

Groundwater  Impacts  from  Wastewater  Land 

Disposal  Systems  in  Wisconsin, 

W88-02152  5C 

Nitrogen    Transformations    and    Reduction    by 

Ridge  and  Furrow  Land  Treatment  of  Dairy 

Waste, 

W88-02173  5D 

SAUER,  V.  B. 

New  Studies  of  Urban  Flood  Frequency  in  the 

Southeastern  United  States, 

W88-02352  4C 

SAVANT,  S.  A. 

Convective  Transport  Within  Stable  River  Sedi- 
ments, 
W88-01916  2J 

SAW,  C.  B. 

Application  of  the  Spinning  Disc  Reactor  as  an 

Ozone  Contactor, 

W88-02212  5D 

Membrane  Technique  for  Biomass  Retention  in 
Anaerobic  Waste  Treatment  Processes, 
W88-02211  5D 

Oil/Water    Separation    with    Surface   Modified 

Membranes, 

W88-02018  5D 

SAWADAISHI,  K. 

Effect  of  Ozone  on  Plasmid  DNA  of  Escheri- 
chia coli  In  Situ, 
W88-01843  5F 

SAWYER,  B. 

Studies  of  the  Uptake  of  Heavy  Metals  by  Acti- 
vated Sludge, 
W88-02182  5D 

SAX,  R.  I. 

Anaerobic  Pretreatment  of  Brewery  Wastewater 

on  the  Industrial  Scale, 

W88-02139  5D 

SAXENA,  D.  M. 

Bioconcentration  and  Metabolism  of  DDT,  Fen- 
itrothion  and  Chlorpyrifos  by  the  Blue-Green 
Algae  Anabaena  sp.  and  Aulosira  fertilissima, 
W88-01863  5B 

SCHAFER,  P.  E. 

Effects  of  Alkalinity  and  Hardness  on  Anaerobic 

Digestion  of  Landfill  Leachate, 

W88-02194  5D 


PA-33 


SCHAFFNER,  C. 


AUTHOR  INDEX 


SCHAFFNER,  C. 

Behaviour  of  Alkylphenol  Polyethoxylate  Sur- 
factants   and    of    Nitrilotriacetate    in    Sewage 
Treatment, 
W88-01939  5A 

SCHARFF,  K. 

Testing  RO  Desalination  at  Very  High  Recover- 
ies in  the  Arabian  Gulf  (GKSS  Plate  System), 
W88-02450  3A 

SCHEMENAUER,  R.  S. 

Acidic  Deposition  to  Forests:  The  1985  Chemis- 
try of  High  Elevation  Fog  (CHEF)  Project, 
W88-02003  5B 

SCHENK,  J.  E. 

Case  History  of  Sampling  Problems  in  a  Sludge 

Lagoon, 

W88-01507  5A 

SCHEUERMAN,  P.  R. 

Reduction  of  Microbial  Indicators  and  Viruses 

in  a  Cypress  Strand, 

W88-01947  5B 

SCHLITTENHARDT,  P. 

Coastal-Zone-Color-Scanner    (CZCS)    Imagery 
from  Northwest  African  Upwelling, 
W88-01634  7B 

SCHMID,  L.  A. 

Pilot  Plant  Study  of  an  Anaerobic  Filter  for 
Treating   Wastes   from   a   Complex   Slaughter- 
house, 
W88-02142  5D 

SCHMIDELL,  W. 

Anaerobic  Digestion  of  Municipal  Solid  Wastes, 
W88-02120  5E 

Technical  Aspects  and  Cost  Estimations  for  An- 
aerobic Systems  Treating  Vinasse  and  Brewery/ 
Soft  Drink  Wastewaters, 
W88-02116  5D 

SCHMIDTKE,  N.  W. 

Pollution  Control  through  By-Product  Recov- 
ery Using  Hyperfiltration.  Case  Study  of  a  Spe- 
cialty Cheese  Producer, 
W88-02171  5D 

SCHNEIDER,  M.  L. 

Improvement  of  Hydropower  Release  Dissolved 

Oxygen  with  Turbine  Venting, 

W88-02280  5G 

SCHNUG,  E. 

Deposition  of  Nitrate-N  and  Sulfate-S  by  Pre- 
cipitations in  Schleswig-Holstein, 
W88-02411  2B 

SCHOLZ,  B. 

Reaction  Mechanisms  of  Polychlorinated  Di- 
benzo-p-Dioxins  and  Polychlorinated  Dibenzo- 
furans  during  Ozonation  of  Water  Samples 
(Reaktionsverhalten  Polychlorierter  Dibenzo-p- 
Dioxine  und  Polychlorierter  Dibenzofurane  bei 
der  Ozonung  von  Waessern), 
W88-02084  5D 

SCHOOLFIELD,  J. 

Removal  of  Color  from  Kraft  Pulp  Mill  Efflu- 
ent, 
W88-02163  5D 

SCHOONBEE,  H.  J. 

Growth  of  the  Chinese  Grass  Carp  Ctenophar- 
yngodon   Idella   Fed   on   Cabbage   Wastes  and 
Kikuyu  Grass, 
W88-02095  81 

Investigations  into  the  Feasibility  of  a  Duck- 
Fish- Vegetable  Integrated  Agriculture-Aquacul- 
ture   System    for   Developing   Areas   in    South 
Africa, 
W88-02093  81 

Use  of  Sheep   Manure  as   Nutrient   with   Fish 
Feed  in  Pond  Fish  Polyculture  in  Transkei, 
W88-O2094  81 


Utilisation  of  Chicken  Offal  in  the  Production  of 
the  African  Sharptooth  Catfish  Clarias  Garie- 
pinus  in  the  Transkei, 
W88-02096  81 

SCHRAMECK,  R.  E. 

Industrial  Sludge  Disposal  in  Michigan, 
W88-01500  5E 

SCHRODER,  H.  F. 

Chlorinated  Hydrocarbons  in  Biological  Sewage 
Purification  -  Fate  and  Difficulties  in  Balancing, 
W88-01937  5D 

SCHROEDER,  P.  R. 

Design  and  Management  of  Dredged  Material 
Containment  Areas  to  Improve  Hydraulic  Per- 
formance, 
W88-01602  5E 

SCHULIGER,  W.  G. 

Thermal    Reactivation    of  Granular   Activated 

Carbon, 

W88-02299  5D 

SCHULIN,  R. 

Experimental   Study  of  Solute  Transport  in  a 

Stony  Field  Soil, 

W88-01919  5B 

SCHULTZ,  D.  A. 

Use  of  the  Algal  Growth  Potential  Test  for  Data 

Assessment, 

W88-01855  5A 

SCHUTTE,  C.  E. 

Isolation  and  Characterization  of  Acinetobacter 
Strains  Present  in  the  Liquid  Phase  of  an  Aero- 
bic Fixed  Bed  Digester,  while  Treating  a  Petro- 
chemical Effluent, 
W88-02087  5D 

SCIALOM,  G. 

Retrieval  of  Horizontal  Wind  Field  and  Mesos- 
cale  Vertical  Vorticity  in  Stratiform  Precipita- 
tion by  Conical  Scannings  with  Two  Doppler 
Radars, 
W88-02047  7B 


SCOTT,  J.  C. 

Calcining  Sludge  -  A  Partial  Solution, 
W88-01513 


5E 


SCOTT,  L. 

Uptake   of  Kepone   by   the   Estuarine   Bivalve 
Rangia  Cuneata,  During  the  Dredging  of  Con- 
taminated Sediments  in  the  James  River,  Virgin- 
ia, 
W88-02339  5B 

SCRIVEN,  R.  A. 

Wet  Deposition  of  Sulfate  and  Its  Relationship 

to  Sulphur  Dioxide  Emissions, 

W88-024O6  5B 

SCULLION,  J. 

Field    Drainage    Experiments    and    Design    on 
Former  Opencast  Coal  Mining  Land, 
W88-01924  2G 

Statistical  Evaluation  of  Drainage  Treatments  in 
Simple  Field  Trials  with  Special  Reference  to 
Former  Opencast  Coal  Mining  Land, 
W88-01923  2G 

SEGAL,  B. 

Influence    of    Raingage    Integration    Time    on 
Measured  Rainfall-Intensity  Distribution  Func- 
tions, 
W88-02046  7B 

SEKHUIS,  V.  M. 

Profiency  Testing  of  Water  Microbiology  Lab- 
oratories in  The  Netherlands, 
W88-01710  5G 

SELLGREN,  A. 

Mine  Water  -  A  Resource  for  Transportation  of 

Ores  from  Underground  Mines, 

W88-01589  3C 


SEMINARA,  M. 

Profundal  Macrobenthos  Structure  as  a  Measure 
of  Long-Term  Environmental  Stress  in  a  Pollut- 
ed Lake, 
W88-02474  5C 

SENGER,  R.  K. 

Regional      Underpressuring     in     Deep     Brine 
Aquifers,  Palo  Duro  Basin,  Texas:  1.  Effects  of 
Hydrostratigraphy  and  Topography, 
W88-01681  2F 

Regional      Underpressuring     in     Deep     Brine 
Aquifers,  Palo  Duro  Basin,  Texas:  2.  The  Effect 
of  Cenozoic  Basin  Development, 
W88-01682  2F 

SEQUEIRA,  S. 

Maintenance  Strategies  for  Sewerage  Systems, 
W88-01954  5D 

SEREWKO,  K. 

Land   Subsidence   Effected  by   Dewatering   of 

Open-Pits, 

W88-01577  4C 

SERICANO,  J.  L. 

Organochlorine  Pesticide  Contents  of  Tributar- 
ies into  Blanca  Bay,  Argentina, 
W88-02483  5B 

SERVAIS,  P. 

Determination  of  the  Biodegradable  Fraction  of 
Dissolved  Organic  Matter  in  Waters, 
W88-02343  5A 

SHAHALAM,  A.  B.  M. 

Wastes  from  Processing  of  Phosphate  Industry, 
W88-02143  5D 

SHAMS  EL  DIN,  A.  M. 

Problem  of  'Red  Waters':  A  New  Approach  to 

its  Solution, 

W88-02447  2K 

SHANNON,  E.  E. 

Virological  Studies  on  an  Anaerobic  Digestion 

System  for  Liquid  Pig  Manure, 

W88-02076  5D 

SHANNON,  L.  V. 

Analysis  of  the  Recent  Environmental  Perturba- 
tion in  the  South  East  Atlantic  and  Latest  Find- 
ings on  its  Impact  on  Fisheries  of  the  Southern 
Benguela  Region  (Un  Analisis  de  las  Recientes 
Perturbaciones  en  el  Atlantico  Sudeste  y  los 
Ultimos  Hallazgos  Sobre  su  Impacto  en  la  Pes- 
queria  de  la  Region  sur  de  Benguela), 
W88-01628  2L 

Preliminary    Carbon    Budget   of  the    Southern 

Benguela  Pelagic  Ecosystem, 

W88-01635  2L 

SHARIATPANAHI,  M. 

Bacterial  Survey  of  Well  Water  -  Tehran,  Iran, 
W88-01880  7B 

SHARMA,  M.  L. 

Subsurface  Water  Flow  Simulated  for  Hillslopes 
With  Spatially  Dependent  Soil  Hydraulic  Char- 
acteristics, 
W88-01685  2G 

SHAUL,  G.  M. 

Removal  of  Azo  Dyes  by  the  Activated  Sludge 

Process, 

W88-02215  5D 

SHELBY,  S.  E. 

Practical  Application  of  Adsorbent  Resins, 
W88-02295  5D 


PA-34 


AUTHOR  INDEX 


SMEDES,  F. 


SHELL,  G. 

Effects  of  Salinity  on  a  Rendering-Meat  Packing 

Hide    Curing    Wastewater    Activated    Sludge 

Process, 

W88-02141  5D 

SHELLHORN,  M.  A. 

Use  of  Controlled  Release  Bactericides  for  Rec- 
lamation and  Abatement  of  Acid  Mine  Drain- 


age, 
W88-01572 


5G 


SHELTON,  P.  A. 

Analysis  of  the  Recent  Environmental  Perturba- 
tion in  the  South  East  Atlantic  and  Latest  Find- 
ings on  its  Impact  on  Fisheries  of  the  Southern 
Benguela  Region  (Un  Analisis  de  las  Recientes 
Perturbaciones  en  el  Atlantico  Sudeste  y  los 
Ultimos  Hallazgos  Sobre  su  Impacto  en  la  Pes- 
queria  de  la  Region  sur  de  Benguela), 
W88-01628  2L 

SHERRARD,  J.  H. 

Activated  Sludge  Treatment  of  a  High  Strength 

Nitrogenous  Waste, 

W88-02214  5D 

SHIBATA,  M. 

Biological    Decomposition    of   Trace    Organic 

Compounds, 

W88-01936  5D 

SHIEH,  W.  K. 

Fluidization  and  Reactor  Biomass  Characteris- 
tics of  the  Denitrification  Fluidized  Bed  Biofilm 
Reactor, 
W88-02344  5D 

PAC-Activated  Sludge  Treatment  of  Coke-Plant 

Wastewater, 

W88-02136  5D 

Performance  Evaluation  of  the  Anaerobic  Fluid- 
ized Bed  Biofilm  Reactor:  Methane  Production 
from  Glucose, 
W88-02223  5D 

SHIELDS,  D.  A. 

Agricultural  Chemicals  in  Ground  Water:  Sug- 
gestions   for    The    Environmental    Protection 
Agency  Strategy, 
W88-01714  5B 

SHIELDS,  F.  D. 

Design  and  Management  of  Dredged  Material 
Containment  Areas  to  Improve  Hydraulic  Per- 
formance, 
W88-01602  5E 

SHIH,  S.  F. 

Using  Crop  Yield  and  Evapotranspiration  Rela- 
tions for  Regional  Water  Requirement  Estima- 
tion, 
W88-02382  2D 

SHINDE,  V.  M. 

Separation  Studies  of  As(III),  Sb(III)  and  Bi(III) 

by     Reversed-Phase     Paper     Chromatographic 

Technique, 

W88-01833  5A 

SHINRIKI,  N. 

Effect  of  Ozone  on  Plasmid  DNA  of  Escheri- 
chia coli  In  Situ, 
W88-01843  5F 

SHIRAISHI,  H. 

Identification      and      Determination  of      4- 

(Chloromethylsulfonyl)bromobenzene,  a    New 
Herbicide  Additive,  in  Lake  Waters, 
W88-01846  5  A 

SHIYANG,  G. 

Methods  of  Land  and  Water  Conservation  in  the 

Wuding  River  Basin, 

W88-02235  3B 

SHOEMAKER,  L.  L. 

Generalized  Watershed  Loading  Functions  for 

Stream  Flow  Nutrients, 

W88-02386  5B 


SHOU-YIEN  HO,  J. 

Automatic  Bottle  Sealing  Mechanism  for  Se- 
quential Sampling  of  Volatile  Organics  in  Water, 
W88-02390  5A 

SHPOLYANSKII,  Y.  B. 

Loads  on  Hydraulic  and  Wind  Turbines  in  a 
Free  Flow  and  Their  Power  Characteristics, 
W88-01903  8C 

SHRINER,  D.  S. 

Physiological   Responses  of  Soybean   (Glycine 
max  L.  Merr)  to  Simulated  Acid  Rain  and  Ambi- 
ent Ozone  in  the  Field, 
W88-02473  5C 

SHUGART,  L. 

Analysis  of  Adduct  Formation  in  the  Bluegill 
Sunfish      (Lepomis      macrochirus)      Between 
Benzo(a)Pyrene  and  DNA  of  the  Liver  and  He- 
moglobin of  the  Erythrocyte, 
W88-02030  5C 

SIEGEL,  B.  Z. 

Removal  of  Metal  Ions  from  Aqueous  Solutions 
by  Penicillium  Biomass:  Kinetic  and  Uptake  Pa- 
rameters, 
W88-02472  5B 

SIEGEL,  D.  I. 

Groundwater  Flow  in  a  Bog-Fen  Complex,  Lost 
River  Peatland,  Northern  Minnesota, 
W88-01982  2F 

SIEGEL,  J. 

Issues  of  Aquifer  Leakage  in  In-Situ  Uranium 

Mining, 

W88-01587  2F 

SIEKER,  F. 

Dimensioning  of  Combined  Sewer  System  De- 
tention  Basins   by   Long   Term   Simulation   of 
Storm  Water  Runoff, 
W88-01952  5D 

SIINO,  F.  J. 

Performance  of  an  Anaerobic   Filter  Treating 

Soluble  Carbohydrate  Waste, 

W88-02209  5D 

SILLIMAN,  S.  E. 

Laboratory  Evidence  of  the  Scale  Effect  in  Dis- 
persion of  Solutes  in  Porous  Media, 
W88-01698  5B 

SILVA.  S.  A. 

Removal  of  Excreted  Bacteria  and  Viruses  in 

Deep  Waste  Stabilization   Ponds  in  Northeast 

Brazil, 

W88-01950  5D 

SILVERMAN,  H. 

Interaction  of  Trace  Metals  Zn,  Cd,  and  Mn, 
with  Ca  Concretions  in  the  Gills  of  Freshwater 
Unionid  Mussels, 
W88-02424  5C 

SIMMERS,  J.  W. 

Use  of  a  Bioassay  to  Evaluate  the  Bioaccumula- 

tion  of  Contaminants  by  Animals  Colonizing  a 

Wetland  Created  with  Contaminated  Dredged 

Material, 

W88-01536  5B 

SIMMLEIT,  N. 

Behavior  of  Hydrophobic,  Organic  Micropollu- 
tants  in  Different  Karst  Water  Systems:  I.  Trans- 
port of  Micropollutants  and  Contaminant  Bal- 
ances During  the  Melting  of  Snow, 
W88-02480  5B 

Behavior  of  Hydrophobic,  Organic  Micropollu- 
tants in  Different  Karst  Water  Systems:  II.  Fil- 
tration Capacity  of  Karst  Systems  and  Pollutant 
Sinks, 
W88-02481  5B 

SIMMONS,  C.  S. 

Subsurface    Flow    and    Transport    of   Organic 
Chemicals:  An  Assessment  of  Current  Modeling 


Capability  and   Priority   Directions  for  Future 

Research  (1987-1995), 

W88-02264  5B 

SIMPKIN.T.  J. 

Regulation  of  the  Synthesis  of  the  Denitrifying 

Enzymes  in  Activated  Sludge, 

W88-02213  5D 

SIMPSON,  E.  S. 

Laboratory  Evidence  of  the  Scale  Effect  in  Dis- 
persion of  Solutes  in  Porous  Media, 
W88-01698  5B 

SIMSIMAN,  G.  V. 

Effect  of  Ash  Disposal  Ponds  on  Groundwater 
Quality  at  a  Coal-fired  Power  Plant, 
W88-02340  5E 

SINCLAIR,  J.  R. 

Improved  Techniques  for  Removal  of  Sediments 
Contaminated  with  Hazardous  Materials, 
W88-01543  5G 

SINGH,  R.  N. 

Effect  of  Groundwater  Re-Establishment  on  the 
Settlement  of  Opencast  Mine  Backfills  in  the 
United  Kingdom, 
W88-01571  4B 

SINNOTT,  C.  S. 

Thames  Basin,  England  -  Legal  and  Administra- 
tive System, 
W88-02258  6E 

SINSABAUGH,  R.  L. 

Using    Alternative   Oxidants   to   Remove    Dis- 
solved Manganese  from  Waters  Laden  with  Or- 
ganics, 
W88-02319  5F 

SIVANAPPAN,  R.  K. 

Control    and    Management   of   Land   Use   and 
Water   Resources   of  Bhavani   River   Basin   in 
Tamil  Nadu,  India, 
W88-02238  3F 

SKAGGS,  R.  W. 

Prediction  of  Nitrogen  and  Phosphorus  Losses 

as    Related    to    Agricultural    Drainage    System 

Design, 

W88-02071  2G 

SKEFFINGTON,  R.  A. 

Effects  of  Artificial  Acid  Precipitation  on  the 
Mycorrhizas  of  Scots  Pine  Seedlings, 
W88-01991  5C 

SKOGERBOE,  G.  V. 

Problems  of  Water  Reallocation  in  the  Colorado 
-  America's  Most  Fully  Utilized  River, 
W88-02249  6D 

SKOGERBOE,  J.  G. 

Prediction    of  Surface    Runoff  Water   Quality 
from    Black    Rock    Harbor    Dredged    Material 
Placed  in  an  Upland  Disposal  Site, 
W88-02279  5E 

SKOGHEIM,  O.  K. 

Addition  of  NaOH,  Limestone  Slurry  and  Fine- 
grained Limestone  to  Acidified  Lake  Water  and 
the  Effects  on  Smolts  of  Atlantic  Salmon  (Salmo 
Salar  L.), 
W88-02342  5G 

SLEZAK,  W.  F. 

Beach   Restoration  on   Sandy  Hook,   Gateway 
National   Recreation   Area,    from   Maintenance 
Dredging  of  Ambrose  and  Sandy  Hook  Federal 
Navigation  Channels, 
W88-01534  8A 

SMEDES,  F. 

New,  Rapid  Clean-up  Procedure  for  the  Simul- 
taneous Determination  of  Different  Groups  of 
Organic  Micropollutants  in  Sediments;  Applica- 


••"-••■ 


PA-35 


SMEDES,  F. 


AUTHOR  INDEX 


tion  in  Two  European  Estuarine  Sediment  Stud- 
ies, 
W88-02007  5A 

SMIT,  R.  J. 

Impact   of  Septic   Tank   Sludge   on   Municipal 

Wastewater  Treatment  Plants, 

W88-01503  5E 

SMITH,  A. 
Aspects  of  Phosphogypsum  Waste  Disposal, 
W88-01733  5E 

SMITH,  C.  J. 

Reduction  of  Errors  Caused  by  Bright  Bands  in 

Quantitative  Rainfall  Measurements  Made  Using 

Radar, 

W88-02054  7B 


SMITH,  D.  A. 

Thermal   Sludge   Drying 
Dryer  Systems, 
W88-02157 


A   Look  at  Drum 


5D 


SMITH,  D.  W. 

Response  of  Fecal   Coliforms  and   Antibiotic- 
Resistant  Escherichia  coli  to  Incremental  Doses 
of  Ozone    During    Disinfection    of   Activated 
Sludge  Effluent, 
W88-02006  5D 


SMITH,  F.  A. 

Dredge  Environ  Protection  Assembly, 
W88-01784 


5G 


SMITH,  G.  B. 

Field  Evaluation  of  a  Simple  Microcosm  Simu- 
lating the  Behavior  of  Volatile  Organic  Com- 
pounds in  Subsurface  Materials, 
W88-01687  5B 

SMITH,  J. 

Autothermal  Thermophilic  Aerobic  Digestion  in 

the  Federal  Republic  of  Germany, 

W88-02226  5D 

SMITH,  J.  A. 

Estimating  the  Upper  Tail  of  Flood  Frequency 

Distributions, 

W88-01697  2E 

SMITH,  J.  D. 

Calculations   of  the  Critical   Shear   Stress   for 
Motion  of  Uniform  and   Heterogeneous   Sedi- 
ments, 
W88-01680  2J 

SMITH,  L. 

Simultaneous  Inversion  of  Hydrogeologic  Data 
and  Thermal  Data:  1.  Theory  and  Application 
Using  Hydraulic  Head  Data, 
W88-01691  2F 

SMITH,  L.  M. 

Residues  of  2,3,7,8-Tetrachlorodibenzo-p-Dioxin 

in  the  Spring  River,  Missouri, 

W88-02491  5B 

SMITH,  M.  P.  W. 

Aeration  and  Control  of  Slurry  Odours  by  He- 

terotrophs, 

W88-02067  5D 

Nitrogen  and  Aerobic  Treatment  of  Slurry, 
W88-02068  5D 

SMITH,  R. 

Two-Equation  Model  for  Contaminant  Disper- 
sion in  Natural  Streams, 
W88-02328  5B 

SMITH,  R.  C.  G. 

Physiological  Responses  of  Cotton  to  a  Single 
Waterlogging  at  High  and  Low  N-Levels, 
W88-01992  3F 


SMITH,  V.  H. 

Predicting  the  Summer  Peak  Biomass  of  Four 
Species    of    Blue-Green    Algae    (Cyanophyta/ 
Cyanobacteria)  in  Swedish  Lakes, 
W88-02379  2H 

SMITH,  V.  R. 

Chemical     Composition     of     Precipitation     at 

Marion  Island  (Sub-Antarctic), 

W88-02410  2K 

SNEATH,  R.  W. 

One  Solution  to  the  Problem  of  Handling  and 
Treating  Slurry  from  a  Pig  Fattening  House, 
W88-02070  5D 

SNIDER,  J.  B. 

Field  Evaluation  of  a  Dual-Channel  Microwave 
Radiometer  Designed  for  Measurements  of  Inte- 
grated Water  Vapor  and  Cloud  Liquid  Water  in 
the  Atmosphere, 
W88-02053  7B 

SNOEYINK,  V.  L. 

Reactions   of  Chlorine   and   Chlorine   Dioxide 
with  Resorcinol  in  Aqueous  Solution  and  Ad- 
sorbed on  Granular  Activated  Carbon, 
W88-01847  5F 

SOARES,  H.  M. 

Technical  Aspects  and  Cost  Estimations  for  An- 
aerobic Systems  Treating  Vinasse  and  Brewery/ 
Soft  Drink  Wastewaters, 
W88-02116  5D 

SOBEK,  A.  A. 

Use  of  Controlled  Release  Bactericides  for  Rec- 
lamation and  Abatement  of  Acid  Mine  Drain- 


age, 
W88-01572 


5G 


SOKULINA,  N.  V. 

Study  of  Formation  of  Fissure-Karst  Water  In- 
flows into  Mine  Workings, 
W88-01590  2F 

SOMMERS,  L.  E. 

Effect  of  COD  Loading  as  Glucose  on  Critical 
Design  Parameters  in  Land  Treatment  Systems, 
W88-02151  5D 

Monitoring  the  Response  of  Soils  and  Crops  to 

Sludge  Applications, 

W88-01517  5C 


SOPPER,  W.  E. 

Greening  of  Blue  Mountain, 
W88-02126 


5E 


SMITH,  V.  C. 

Distillation  System  and  Process, 
W88-OI796 


3A 


SORBER,  C.  A. 

Method  for  Evaluating  the  Mixing  Characteris- 
tics  of  U.V.   Reactors   with   Short   Detention 
Times, 
W88-01836  5D 

SORENSEN,  D.  L. 

Influence  of  Photoreactivation  and  Water  Qual- 
ity  on    Ultraviolet   Disinfection   of  Secondary 
Municipal  Wastewater, 
W88-01827  5D 

SOUZA,  M.  E. 

Criteria  for  the  Utilization,  Design  and  Oper- 
ation of  UASB  Reactors, 
W88-02111  5D 

Development  of  Technology  for  the  Use  of  the 
UASB  Reactor  in  Domestic  Sewage  Treatment, 
W88-02115  5D 

SPARACINO,  C. 

TEAM    Study:    Personal    Exposures   to   Toxic 
Substances  in  Air,  Drinking  Water,  and  Breath 
of  400  Residents  of  New  Jersey,  North  Carolina, 
and  North  Dakota, 
W88-01881  5C 

SPARLING,  E. 

Regional    Economic   Growth    From    Irrigation 
Development:  Evidence  From  Northern  High- 
Plains  Ogallala  Groundwater  Resource, 
W88-01911  6D 


SPEECE,  R.  E. 

Modelling  Toxic  Response  of  Anaerobic  Treat- 
ment, 
W88-02109  5D 

SPEIRS,  G.  W. 

Field  Verification  of  On-I.ine  Instrumentation  at 
a  Municipal  Wastewater  Treatment  Plant, 
W88-01960  5D 

SPRAGUE,  R.  B. 

Reverse-Osmosis      Purifier      Apparatus      and 

Method, 

W88-01788  3A 

SPRAGUE,  R.  T. 

Municipal  Wastewater  Treatment  Plant  Sludge, 
W88-01501  5E 

SPREHE,  T.  G. 

Process  Considerations  in   Land  Treatment  of 

Refinery  Sludges, 

W88-02185  5D 

SPRINGER,  S. 

Bennett's  Quarry:  A  Case  Study  of  an  Immedi- 
ate Removal  of  PCB  Wastes  under  Superfund, 
W88-01741  5E 

Liquid  Disposal,  Incorporated:  A  $2.2  Million 
Superfund  Immediate  Removal  Action, 
W88-01743  5E 

SPURRIER,  J.  D. 

Nitrogen    Exchange    Between    a    Southeastern 

USA  Salt  Marsh   Ecosystem  and  the  Coastal 

Ocean, 

W88-01995  2L 

SRIVASTAVA,  S.  K. 

Adsorption  of  Copper,  Zinc  and  Lead  by  Bed 
Sediments  of  River  Ganges  in  India, 
W88-02021  5B 

STALLARD,  R.  F. 

Geochemistry  of  the  Amazon:   3.   Weathering 
Chemistry  and  Limits  to  Dissolved  Inputs, 
W88-01809  2J 

STAMM,  J.  W. 

Reverse  Osmosis  Membrane  Fouling  by  Sanitary 
Landfill  Leachate  and  Copper  Plating  Solutions, 
W88-02179  5D 

STANFORD,  R.  M. 

Biomass  and  Compositional  Changes  in  the  Peri- 
phytic   Community  of  an  Artificial   Stream  in 
Response  to  Lowered  pH, 
W88-02468  5C 

STANTON,  C.  A. 

Bacterial  Mutagenicity  and  Chemical  Analysis 
of    Polycyclic     Aromatic    Hydrocarbons    and 
Some  Nitro  Derivatives  in  Environmental  Sam- 
ples Collected  in  West  Germany, 
W88-02057  5C 

STAUBER,  J.  L. 

Mechanism   of  Toxicity   of  Ionic  Copper  and 

Copper  Complexes  to  Algae, 

W88-02369  5C 

STEINBERG,  M.  P. 

Efficiency  of  Electrochemical  Oxidation  of  Sul- 
fite and  Oxygenation  of  Water, 
W88-02148  5D 

STENSEL,  H.  D. 

Biological  Treatment  with  Granular  Activated 

Carbon, 

W88-02298  5D 

STENSTROM,  M.  K. 

Nitrification  Enhancement  in  the  Powdered  Ac- 
tivated Carbon-Activated  Sludge  Process  for  the 
Treatment  of  Petroleum  Refinery  Wastewaters, 
W88-01853  5D 


PA-36 


AUTHOR  INDEX 


TAVAKOLI,  A. 


STENSTROM,  T.  A. 

Waterborne  Outbreaks  in  Sweden  -  Causes  and 

Etiology, 

W88-01951  5C 

STEPHENSON,  D. 

Computer  Analysis  Justifies  Desalination, 
W88-02433  3A 

STEPHENSON,  M. 

Effects  of  2,4-D  Treatment  on  Natural  Benthic 
Macroinvertebrate    Communities    in    Replicate 
Artificial  Ponds, 
W88-02036  5C 

STEPHENSON,  R.  L. 

Biokinetic  Models  to  Optimize  Aerated  Stabili- 
zation Basins, 
W88-02164  5D 

Relationship  Between  Winter  Lake  Cover,  Radi- 
ation Receipts  and  the  Oxygen  Deficit  in  Tem- 
perate Lakes, 
W88-020O5  2H 

STTEGLTTZ,  R.  D. 

Capability  Mapping  for  Sanitary  Landfill  Using 

Computer  Graphics, 

W88-01754  5E 

STIMPSON,  K. 

Bennett's  Quarry:  A  Case  Study  of  an  Immedi- 
ate Removal  of  PCB  Wastes  under  Superfund, 
W88-01741  5E 

STOLZENBURG,  T.  R. 

Analysis  and  Treatment  of  Reactive  Waste:  A 
Case  Study  in  the  Ductile  Iron  Foundry  Indus- 
try, 
W88-02146  5D 

STONE,  W.  J. 

Assessing   Impact   of  Surface   Mining   on   Re- 
charge, 
W88-01573  4C 


STOUT,  G.  E. 

Changing  Illinois  River, 
W88-02244 


5C 


STOVER,  E.  L. 

Shock  Load  Capabilities  of  Anaerobic  Systems 
Treating  High  Strength  Wastewaters, 
W88-02203  5D 

STRAIN,  J. 

Biological  Nitrification  and  Hydantoin  Removal 

in  Coal  Gasification  Wastewater, 

W88-02137  5D 

STREEBIN,  L.  E. 

Process  Considerations  in  Land  Treatment  of 

Refinery  Sludges, 

W88-02185  5D 

STREILE,  G.  P. 

Subsurface    Flow    and    Transport    of   Organic 
Chemicals:  An  Assessment  of  Current  Modeling 
Capability  and  Priority  Directions  for  Future 
Research  (1987-1995), 
W88-02264  5B 

STRICKLAND,  R.  C. 

Soil  Nutrient  Leaching  in  Response  to  Simulated 

Acid  Rain  Treatment, 

W88-02458  5C 

STROBEL,  K. 

Aliphatic  and  Aromatic  Halocarbons  as  Poten- 
tial Mutagens  in  Drinking  Water.  III.  Halogenat- 
ed  Ethanes  and  Ethenes, 
W88-01811  5C 

STROM,  P.  F. 

Analysis  of  EPA  Guidance  on  Composting 
Sludge:  Part  IV  -  Facility  Design  and  Operation, 
W88-02127  5D 

STROMGREN,  T. 

Effect  of  Oil  and  Dispersants  on  the  Growth  of 

Mussels, 

W88-O20O0  5C 


STRONG,  G.  S. 

METEOR:  An  Artificial  Intelligence  System  for 

Convective  Storm  Forecasting, 

W88-02048  7B 

STURM,  B. 

Coastal-Zone-Color-Scanner    (CZCS)    Imagery 
from  Northwest  African  Upwelling, 
W88-01634  7B 

SUDO,  R. 

Effect  of  Carbohydrate  in  the  Sediment  on  the 
Musty  Odor  Production  by  Actinomycetes, 
W88-02013  2H 

SUGIMOTO,  N. 

Reflection  of  a  Shallow-Water  Soliton.  Part  2. 

Numerical  Evaluation, 

W88-02327  8B 

SUGIURA,  N. 

Effect  of  Carbohydrate  in  the  Sediment  on  the 
Musty  Odor  Production  by  Actinomycetes, 
W88-02013  2H 

SUIDAN,  M.  T. 

Criteria  Establishing  Biofilm-Kinetic  Types, 
W88-02349  5D 

SULLIVAN,  K.  M. 

Pilot  Testing  and  Design  of  a  High  Temperature 
Air  Stripping  System  for  MEK  Removal, 
W88-02199  5D 

SULLY,  M.  J. 

Macroscopic  and  Microscopic  Capillary  Length 
and  Time  scales  From  Field  Infiltration, 
W88-01684  2G 

SUMERI,  A. 

Capped    In-Water    Disposal    of   Contaminated 
Dredged  Material  by  the  US  Army  Engineer 
District,  Seattle, 
W88-01541  5E 

SURKOV,  F.  A. 

Structure  and  Function  of  Detritus  in  Aquatic 

Ecological  Systems, 

W88-01817  2H 

SUZUKI,  N. 
Total  Organic  Halogen  (TOX)  Formation  Po- 
tentials   in    Activated    Sludge    Treatment    and 
Small  Rivers, 
W88-01825  5D 

SUZUKI,  S. 

Chemical  Changes  of  Organic  Compounds  in 
Chlorinated  Water:  XIII.  Gas  Chromatographic- 
Mass  Spectrometric  Studies  of  the  Reactions  of 
Irgasan  DP  300  (5-Chloro-2-(2,4-Dichloro- 
phenoxy)Phenol)  with  Chlorine  in  Dilute  Aque- 
ous Solution, 
W88-02361  5B 

SVASEK,  J.  N. 

Introduction    to    Sand    Closures    and    Related 

Computation  Methods, 

W88-01553  2L 

SVOBODA,  I.  F. 

Aeration  and  Control  of  Slurry  Odours  by  He- 

terotrophs, 

W88-02067  5D 

Nitrogen  and  Aerobic  Treatment  of  Slurry, 
W88-02068  5D 

SWIFT,  R.  S. 

Effect  of  Trickle  Fertigation  with  Three  Forms 
of  Nitrogen  on  Soil  pH,  Levels  of  Extractable 
Nutrients  Below  the  Emitter  and  Plant  Growth, 
W88-01993  3F 


SWITZENBAUM,  M.  S. 

Analysis  of  Anaerobic  Biofilms, 
W88-02008 


5D 


SZAL,  G.  M. 

Comparison  of  Acute  Toxicity  Evaluations  and 
EPA  Water  Quality  Criteria  with  Macroinverte- 


brate Community  Analysis  at  Sites  of  Electrofin- 

ishing  Discharges  to  Streams, 

W88-02192  5  A 

SZILAGYI,  G. 

Rebuilding  of  Original  Water  Balance  in  Karstic 

Reservoirs, 

W88-01574  4B 

TABUCANON,  M. 

Characterization  and  Determination  of  Lipophi- 
lic  Hydrocarbons   in   the   Chao   Phraya,   Bang 
Pakong  and  Tha-Chin   Rivers  and   the  Upper 
Gulf  of  Thailand, 
W88-02362  5B 

TAFURI,  A.  N. 

Improved  Techniques  for  Removal  of  Sediments 
Contaminated  with  Hazardous  Materials, 
W88-01543  5G 

TAI,  F.-K. 

Stochastic   Dynamic   Programming   Based   Ap- 
proach to  the  Operation  of  a  Multi-Reservoir 
System, 
W88-02376  2H 

TAKAHASHI,  I.  T. 

Comparison   of  Ethanol   Toxicity   to   Daphnia 
magna  and  Ceriodaphnia  dubia  Tested  at  Two 
Different  Temperatures:  Static  Acute  Toxicity 
Test  Results, 
W88-01721  5C 

TAKEMOTO,  B.  K. 

Physiological   Responses  of  Soybean   (Glycine 
max  L.  Merr)  to  Simulated  Acid  Rain  and  Ambi- 
ent Ozone  in  the  Field, 
W88-02473  5C 

TAKEUCHI,  K. 

Three-Compartment  Photoreactor  for  Laser  Iso- 
tope Separation  of  Tritium, 
W88-02128  5D 

TALBOT,  V. 

Relationship  Between  Lead  Concentrations  in 
Seawater  and  in  the  Mussel  Mytilus  edulis:  A 
Water-Quality  Criterion, 
W88-02370  5B 

TAMMELIN,  L.  E. 

Occurrence  of  Precursors  and  N-Alkyl-N-Nitro- 

so  Compounds, 

W88-01821  5C 

TAN,  S.  G. 

Mathematical  Modeling  of  Ship  Operations  in 
Relation  to  the  Design  of  Large  Harbours, 
W88-01547  8A 

TANAKA,  H. 

Levels  and   Ages  of  Selenium   and   Metals  in 
Sedimentary  Cores  of  Ise  Bay  as  Determined  by 
210-Pb  Dating  Technique, 
W88-01719  5B 

TANAKA,  K. 

Performance  Evaluation  of  Rotating  Biological 

Contactor  Process, 

W88-01942  5D 

TANO,  T. 

Acidophilic  Heterotrophic  Bacteria  Isolated 
from  Acidic  Mine  Drainage,  Sewage,  and  Soils, 
W88-02367  5B 

TASSOULAS,  J.  L. 

Technique  for  the  Analysis  of  the  Response  of 

Dams  to  Earthquakes, 

W88-02061  8  A 

TAVAKOLI,  A. 

Nationalization    and    Efficient    Management   of 

Water  Resources  in  Iran, 

W88-02417  6E 


■•'•■'.".':':'■:'•: 


PA-37 


TAWA,  A.  J. 


AUTHOR  INDEX 


TAWA,  A.  J. 

Full-Scale     Demonstration     of    Textile     Dye 

Wastewater  Reuse, 

W88-02150  5D 

TAYLOR,  G.  L. 

Institutional    Barriers    to    Land    Treatment    of 

Metal  Finishing  Wastewaters, 

W88-02187  5D 

TCHOBANOGLOUS,  G. 

Improved     Industrial     Wastewater     Treatment 
Through     Particle     Size     Management     Using 
Leachate  Treatment  as  a  Case  Study, 
W88-02218  5D 

TEDLOCK,  R.  R. 

Critical  Assessment  of  the  Influence  of  Manage- 
ment Practices  on  Water  Quality,  Water  Treat- 
ment, and  Sport  Fishing  in  Multipurpose  Reser- 
voirs in  Kansas, 
W88-01764  6G 

TELESH,  I.  V. 

Transformation  of  Lake  Zooplankton  in  Rivers, 
W88-01818  2H 


TELLES,  R.  W. 

Contaminant  Fixation  Process, 
W88-02200 


5E 


TENNIER,  A.  M. 

Pilot-Scale   Anaerobic   Treatment   of  Peroxide 
Bleachery  Waste,  Paper  Machine  Effluent  and 
Waste  Activated  Sludge, 
W88-02166  5D 

TEPOORTEN,  M. 

Design  and  Operation  of  Wet  Corn  Milling  Pre- 

treatment  Facilities, 

W88-02161  5D 

TERNAN,  J.  L. 

Quantity  and  Quality  of  Bracken  Throughfall, 
Stemflow  and  Litterflow  in  a  Dartmoor  Catch- 
ment, 
W88-02365  21 

TESSITORE,  J.  L. 

Pretreatment  and  Land  Disposal  of  Industrial 

Waste, 

W88-01732  5E 

TESTUD,  J. 

Retrieval  of  Horizontal  Wind  Field  and  Mesos- 
cale  Vertical  Vorticity  in  Stratiform  Precipita- 
tion by  Conical  Scannings  with  Two  Doppler 
Radars, 
W88-02047  7B 

THACKER,  F.  E. 

Aeration  and  Control  of  Slurry  Odours  by  He- 

terotrophs, 

W88-O2067  5D 

Nitrogen  and  Aerobic  Treatment  of  Slurry, 
W88-02068  5D 

THACKSTON,  E.  L. 

Design  and  Management  of  Dredged  Material 
Containment  Areas  to  Improve  Hydraulic  Per- 
formance, 
W88-01602  5E 

THAMPI,  ML  V. 

Method  for  Evaluating  the  Mixing  Characteris- 
tics  of  U.V.    Reactors   with    Short    Detention 
Times, 
W88-01836  5D 

THENABADU,  M.  W. 

Nitrogen  and  Water  Balance  Studies  in  Relation 
to  Farmyard  Manure  and  N-Fertilizer  Applica- 
tions to  Sri  Lankan  Luvisols, 
W88-0208I  5B 

THIBAUD,  H. 

Chloropicrin   Formation   in   Aqueous  Solution: 
Effect    of    Nitrites    on    Precursors    Formation 


During  the  Oxidation  of  Organic  Compounds 

(Formation  de  Chloropicrine  en  Milieu  Aqueux: 

Influence  des  Nitrites  sur  la  Formation  de  Pre- 

curseurs  par  Oxydation  de  Composes  Organi- 

ques), 

W88-01842  5F 

THIBODEAUX,  L.  J. 

Convective  Transport  Within  Stable  River  Sedi- 
ments, 
W88-01916  2J 

THOMAS,  W. 

Bacterial  Mutagenicity  and  Chemical  Analysis 
of    Polycyclic    Aromatic    Hydrocarbons    and 
Some  Nitro  Derivatives  in  Environmental  Sam- 
ples Collected  in  West  Germany, 
W88-02057  5C 

THORNTON,  J.  A. 

German  Technical  Standard  for  the  Assessment 
of  Lake  Water  Quality  and  its  Application  to 
Hartbeespoort  Dam  (South  Africa), 
W88-02091  2H 

THRELFALL,  D. 

Use  of  Multi-Level  Gas  Driven  Samplers  and 
Conventional  Monitoring  Wells  for  Evaluation 
of  Groundwater  Contamination  at  an  Uncon- 
trolled Hazardous  Waste  Site, 
W88-01726  5E 

TICKANEN,  L.  D. 

Analysis  and  Treatment  of  Reactive  Waste:  A 
Case  Study  in  the  Ductile  Iron  Foundry  Indus- 
try, 
W88-02146  5D 

TIEMER,  K. 

Submodels  of  Groundwater-Surface  Water 
Interaction  for  the  Analysis  of  Regional  Water 
Policies  in  Open-Pit  Lignite  Mining  Areas, 

W88-01575  2A 

TILSWORTH,  T. 

Fish  Passage  Through  Poplar  Grove  Creek  Cul- 
vert, Alaska, 
W88-02357  81 

TINCHER,  W.  C. 

Full-Scale     Demonstration     of     Textile     Dye 

Wastewater  Reuse, 

W88-02150  5D 

TIWARI,  G.  N. 

Comparison  of  Various  Designs  of  Solar  Stills, 
W88-02455  3A 

TJEERDEMA,  R.  S. 

Biotransformation  of  Molinate  (Ordram)  in  the 

Striped  Bass  (Morone  Saxatilis), 

W88-02029  5B 

TOEI,  K. 

Fluorimetric  Determination  of  Nitrate  in  Natu- 
ral Waters  with  3-Amino-l,5-Naphthalenedisul- 
phonic  Acid  in  a  Flow-Injection  System, 
W88-01870  5A 


TOERNENG,  E. 

Biodegradation  of  Oil  on  Drilled  Cuttings, 
W88-01930 


5D 


TOKUZ,  R.  Y. 

Response  of  Phthalate  Esters-Acclimated  Acti- 
vated Sludge  to  2,4-Dinitrophenol, 
W88-01940  5D 

TOLEDO,  A.  C. 

Utilization  of  Vinasse  Effluents  from  an  Anaero- 
bic Reactor, 
W88-02117  5D 

TOLONEN,  K. 

History  of  Airborne  Polycyclic  Aromatic  Hy- 
drocarbons (PAH)  and  Perylene  as  Recorded  in 
Dated  Lake  Sediments, 
W88-02488  5B 


TOMASKO,  D. 

Effects  of  a  Biomodal  Pore  Distribution  on 
Matrix  Diffusion  in  a  Fractured  Porous  Medium, 
W88-01658  5B 

TONN,  W.  M. 

Habitat  Use  of  the  Central  Mudminnow  (Umbra 
limi)  and  Yellow  Perch  (Perca  flavescens)  in 
Umbra-Perca  Assemblages:  the  Roles  of  Compe- 
tition, Predation,  and  the  Abiotic  Environment, 
W88-02425  2H 

TORANZOS,  G.  A. 

Distribution  and  In  situ  Survival  and  Activity  of 
Klebsiella  pneumoniae  and  Escherichia  coli  in  a 
Tropical  Rain  Forest  Watershed, 
W88-01986  5A 

TORT,  L. 

Effects  of  Zinc  Sulphate  on  Haematological  Pa- 
rameters in  the  Dogfish   Scyliorhinus  canicula 
and  Influences  of  MS222, 
W88-02002  5C 

TRAEGNER,  U.  K. 

Criteria  Establishing  Biofilm-Kinetic  Types, 
W88-02349  5D 

TRAVIS,  M.  D. 

Fish  Passage  Through  Poplar  Grove  Creek  Cul- 
vert, Alaska, 
W88-02357  81 

TRAWLE,  M.  J. 

Advance  Maintenance  in  Navigation  Channels, 
W88-01549  8A 

TRAYNER,  H.  H. 

Design  and  Operation  of  Wet  Corn  Milling  Pre- 
treatment Facilities, 
W88-02161  5D 

TREFRY,  J.  H. 

Sediment   Trace   Metal   Contamination   in   the 

Ivory  Coast,  West  Africa, 

W88-02487  5B 

TREMBLAY,  R.  J. 

Sodium  Borohydride  Reduces  Hazardous  Waste, 
W88-02180  5D 

TREMP,  J. 

Determination  of  Trace  Levels  of  Phenol  and 
Cresols  in  Rain  by  Continuous  Liquid-Liquid 
Extraction  and  High-Performance  Liquid  Chro- 
matography, 
W88-01984  5A 

TRICK,  L.  C. 

Wastewater    Treatment    by    Spray    Irrigation, 

Quality  of  Effluent  and  Impacts  on  Soils  and 

Groundwater, 

W88-02153  5D 

TROE,  D. 

In-Basin  Chlorination  for  Control  of  Activated 

Sludge  Bulking  in  Industrial  Waste  Treatment 

Plants, 

W88-02207  5D 

TROFE,  T.  W. 

Cyanide      Removal      in      Coal      Gasification 

Wastewater  Using  Polysulfide, 

W88-02134  5D 

TSEZOS,  M. 

Removal  of  Hazardous  Organic  Pollutants  by 

Adsorption  on  Microbial  Biomass, 

W88-01935  5D 

Removal  of  Hazardous  Organic  Pollutants  by 

Biomass  Adsorption, 

W88-01852  5D 


PA-38 


AUTHOR  INDEX 


VENKATAPPAIAH,  A. 


TUCKER,  C.  S. 

Acute  Toxicity  of  Potassium  Permanganate  to 

Channel  Catfish  Fingerlings, 

W88-02038  5C 

Short-term  Effects  of  Propanil  on  Oxygen  Pro- 
duction by  Plankton  Communities  from  Catfish 
Ponds, 
W88-01723  5C 

TURGEON,  A. 

Nonconvexity  of  the  Reservoir  Design  Problem, 
W88-01701  8A 

TURK,  J.  T. 

Estimates  of  Acidification  of  Lakes  in  the  Mt. 

Zirkel  Wilderness  Area,  Colorado, 

W88-01915  5A 

TURNER,  C.  D. 

Biological  Nitrification  and  Hydantoin  Removal 

in  Coal  Gasification  Wastewater, 

W88-02137  5D 

TURPIN,  D.  H. 

Photosynthetic  Kinetics  Determine  the  Outcome 
of  Competition  for  Dissolved  Inorganic  Carbon 
by    Freshwater    Microalgae:    Implications    for 
Acidified  Lakes, 
W88-01988  2H 

TURPIN,  S.  A. 

Buried   in   the   Bottoms:   The   Archaeology   of 

Lake   Creek   Reservoir,   Montgomery    County, 

Texas, 

W88-01663  6G 

TWINCH,  A.  J. 

Ecosystem  Model  of  Phosphorus  Cycling  in  a 
Warm    Monomictic,    Hypertrophic     Impound- 
ment, 
W88-01978  2H 

TYAGI,  N.  K. 

Managing  Rotational  Canal  Water  Supplies  on 

the  Farm, 

W88-02384  3F 


TYLER,  T.  V. 

Reverse-Osmosis 

Method, 

W88-01788 


Purifier      Apparatus      and 


3A 


UEMATSU,  T. 

Effect  of  Biphenyl  Ether  Herbicides  on  the  For- 
mation of  Mutagenic  Intermediates  from  Procar- 
cinogens  by  Rainbow  Trout, 
W88-01715  5C 

UMPHRES,  M.  B. 

Evaluation  of  Activated  Biofiltration  and  Acti- 
vated  Biofiltration/Activated   Sludge  Technol- 
ogies, 
W88-01851  5D 

UNDERWOOD,  J.  E. 

Containment  of  Iron  Sulfate  from  Abandoned 
Pickle  Liquor  Ponds  Investigation,   Feasibility 
Study  Design  and  Construction, 
W88-01742  5E 

UNDERWOOD,  J.  K. 

Acidification  of  Nova  Scotia  Lakes:  III  Atmos- 
pheric Deposition  of  S04  and  N03  and  Effects 
on  Urban  and  Rural  Lakes, 
W88-02484  5B 

UNGER,  M.  T. 

Evaluation  of  Percent  Removal  Variability  for 

Priority  Pollutants  in  POTWs, 

W88-02222  5D 


UNGER,  S.  L. 

Contaminant  Fixation  Process, 
W88-O2200 


UNWIN,  R.  J. 

Effect  of  Rate  and  Time  of  Application  of  Nitro- 
gen in  Cow  Slurry  on  Grass  Cut  for  Silage, 
W88-02069  5E 

UTLEY,  D.  K. 

Buried   in   the   Bottoms:   The   Archaeology   of 

Lake   Creek   Reservoir,    Montgomery   County, 

Texas, 

W88-01663  6G 

UYTTENDAELE,  M. 

Case  Study:  Hydrogeochemical  Prospection  in  a 

Lead-Zinc  Mine  (Vedrin,  Belgium), 

W88-01591  2F 

VAISHNAV,  D.  D. 

Comparison  of  Occurrence  and  Rates  of  Chemi- 
cal Biodegradation  in  Natural  Waters, 
W88-01722  5B 

VALLESPINOS,  F. 

Nitrogen  Fixation  by  Trichodesmium  thiebautii 
in  the  Upwelling  Region  off  Northwest  Africa, 
W88-01633  2L 


VAN  DE  KAA,  E.  J. 

Safety  Criteria  for  Channel  Depth  Design, 
W88-01545 


8A 


5E 


UNITES,  D.  F. 

Fly  Ash  Disposal  in  a  Limestone  Quarry:  Hy- 
drogeochemical Considerations, 
W88-01740  5E 


VAN  DEN  AVYLE,  M.  J. 

Sensitivity   of  High-Elevation    Streams   in   the 
Southern  Blue  Ridge  Province  to  Acidic  Depo- 
sition, 
W88-02377  5C 

VAN  DEN  BOS,  D.  J. 

Development  of  the  Dutch  Policy  Concerning 

Dredged  Material  Disposal, 

W88-01538  6E 

VAN  DER  VALK,  A.  G. 

Impact  of  Litter  and  Annual  Plants  on  Recruit- 
ment from  the  Seed  Bank  of  a  Lacustrine  Wet- 
land, 
W88-02077  2H 

VAN  DILLEN,  J.  P. 

Engineering  and  Design  of  a  Wastewater  Treat- 
ment System  for  a  Vibrobot  Plating  Operation, 
W88-02181  5D 

VAN  ERNE,  E.  H.  W. 

Profiency  Testing  of  Water  Microbiology  Lab- 
oratories in  The  Netherlands, 
W88-01710  5G 

VAN  HAANDEL,  A.  C. 

Activated  Sludge  Settlers:  Design  and  Optimiza- 
tion, 
W88-01955  5D 

VAN  NTEKERK,  A. 

Application  of  Batch  Kinetic  Data  to  the  Sizing 
of  Continuous-Row  Activated  Sludge  Reactors, 
W88-01944  5D 

VAN  NOORDT,  W. 

Analogy  and  Differences  Between  Coal  Slurry 
Transport  Systems  and  Hydraulic  Dredging, 
W88-01528  8H 

VAN  STEENDEREN,  R.  A. 

Characterization  of  Adsorbates  from  Activated 
Carbon  Columns  Part  I:  The  Effect  of  Raw 
Water  Pretreatment  on  the  Sorption  of  Organo- 
halogen  Compounds, 
W88-02085  5F 

VAN  VLIET,  B.  M. 

Characterization  of  Adsorbates  from  Activated 
Carbon  Columns   Part  I:  The  Effect  of  Raw 
Water  Pretreatment  on  the  Sorption  of  Organo- 
halogen  Compounds, 
W88-02085  5F 

VAN  VOAST,  W.  A. 

Ground-Water     Reactions     to     Surface     Coal 

Mining  in  Semiarid  Lands, 

W88-01576  4C 


VANDERLAAN,  G.  A. 

Federal    Regulatory    Considerations   in    Sludge 

Utilization, 

W88-01521  5G 

VANTOAI,  T.  T. 

Anaerobic  Metabolism  Enzymes  as  Markers  of 

Flooding  Stress  in  Maize  Seeds, 

W88-01998  21 

VARELLA,  R.  F. 

Anaerobic  Digestion  of  Municipal  Solid  Wastes, 
W88-02120  5E 

VARRIN,  R.  D. 

Fiscal   Year    1986  Program   Report   (Delaware 

Water  Resources  Center), 

W88-01766  9D 

VARSANIK,  R.  G. 

Precipitation   Equilibrium   During   Evaporation 
of  Water  Containing  High  Dissolved  Salts, 
W88-02443  3A 

VARTIAINEN,  T. 

Comparison  of  Solvent  Extractions  and  Resin 
Adsorption  for  Isolation  of  Mutagenic  Com- 
pounds from  Chlorinated  Drinking  Water  with 
High  Humus  Content, 

W88-01837  5A 

VASIL'EV,  Y.  S. 

Passage  of  Waste  Discharges  through   Blocks 

with  Vertical  Units, 

W88-01901  5B 

VASILIEV,  O.  F. 

System  Modelling  of  the  Interaction  Between 
Surface  and  Ground  Waters  in  Problems  of  Hy- 
drology, 
W88-01962  2A 

VAUGHN,  H.  H. 

Acidification  of  Nova  Scotia  Lakes:  III  Atmos- 
pheric Deposition  of  S04  and  N03  and  Effects 
on  Urban  and  Rural  Lakes, 
W88-02484  5B 

VAZQUEZ,  A. 

Relationship    Between    the   Decrease    in    Solar 
Constant  and  the  North-South  flow  in  the  Cali- 
fornia Current, 
W88-01630  2L 

VELASCO,  A.  A. 

Full  Scale  Anaerobic-Aerobic  Biological  Treat- 
ment of  a  Semichemical  Pulping  Waste  Water, 
W88-02162  5D 

VELEZ,  O.  R. 

Low-Cost  Wastewater  Treatment  with  the  Use 

of    an     Intrachannel     Clarifier     in     Oxidation 

Ditches, 

W88-01956  5D 

VELLINGA,  T. 

Development  of  Criteria  for  the  Dredging  and 
Disposal  of  Contaminated  Dredged  Material, 
W88-01540  5E 

VELTMAN,  M. 

Filling  in  of  Harbour  Basins  which  Contain  Con- 
taminated Silt, 
W88-01526  5C 

VEMULAKONDA,  S.  R. 

Coastal  and  Inlet  Processes  Numerical  Modeling 

System, 

W88-01546  8B 

VENKATAPPAIAH,  A. 

Hot  Water  Seepage  into  Shallow  Coal  Mines  of 
Manuguru  Coalbelt,  Godavari  Valley  Coalfield 
Andhra  Pradesh,  India, 
W88-01585  2F 


•••.■.'■ 
■'•'■•■ 


PA-39 


VERBECK,  P.  R.  H. 


AUTHOR  INDEX 


VERBECK,  P.  R.  H. 

Analogy  and  Differences  Between  Coal  Slurry 
Transport  Systems  and  Hydraulic  Dredging, 
W88-01528  8H 

VERHEIJEN,  J. 

Disinfection  of  Anion  Exchange  Resins  in  the 
Combined  Ion  Exchange/Biological  Denitrifica- 
tion  Process,  Part  I:  Effect  on  Water  Quality, 
W88-01973  5F 

VERHOEVEN,  J.  T.  A. 

Nutrient  Dynamics  in  Small  Mesotrophic  Fens 

Surrounded  by  Cultivated  Land,  II.:  N  and  P 

Accumulation  in  Plant  Biomass  in  Relation  to 

the  Release  of  Inorganic  N  and  P  in  the  Peat 

Soil, 

W88-01848  2H 

VERMETTE,  S.  J. 

Climatology  of  Storm  Precipitation  in  the  De- 
troit-Windsor Area, 
W88-01926  2B 

VERRY,  M. 

239,  240Pu  Levels  in  Mussels  Mytilus  Sp.  Col- 
lected from  the  French  Coasts  (1983-1984):  A 
Radiochemical  and  Microanalytical  Study  (Suivi 
des  Niveaux  de  Plutonium  239-240  dans  des 
Moules  Mytilus  Sp.  Prevelees  sur  le  Littoral 
Francais  (1983-1984):  Etudes  Radiochimique  et 
Microanalytique), 
W88-02105  5B 

VERSHINSKIJ,  N.  V. 

Some  Ways  of  Increasing  Water  Biological  Pro- 
ductivity, 
W88-01639  2L 

VIANA,  C.  E. 

Utilization  of  Vinasse  Effluents  from  an  Anaero- 
bic Reactor, 
W88-02117  5D 

VICE,  D.  L. 

Process  and  Environmental  Considerations  In- 
volved in  the  Selection  of  Hydraulic  and  Lubri- 
cation Fluids  for  a  Modern  Hot  Strip  Mill, 
W88-02145  5D 

VTEIRA,  S.  M.  M. 

Development  of  Technology  for  the  Use  of  the 
UASB  Reactor  in  Domestic  Sewage  Treatment, 
W88-02115  5D 


VIRARAGHAVAN,  T. 

Kinetics  of  an  Activated  Biofilter  Process, 
W88-02017 


5D 


Treatment    of    Distillery    Wastewater    (Spent 

Wash)  -  Indian  Experience, 

W88-02138  5D 

VIS,  P.  I.  M. 

Disinfection  of  Anion  Exchange  Resins  in  the 
Combined  Ion  Exchange/Biological  Denitrifica- 
tion  Process,  Part  I:  Effect  on  Water  Quality, 
W88-01973  5F 

VISTE,  D.  R. 

Migration  and  Degradation  Patterns  of  Volatile 

Organic  Compounds, 

W88-01727  5B 

VIVES,  F. 

Zooplankton  Populations  from  the  West  Coast 
of  Africa  (Sobre  las  Poblaciones  del  Zooplanc- 
ton  del  Atlantico  Africano), 
W88-01644  2L 

VLIET,  B.  M. 

Synthetic  Adsorbents  in  Wastewater  Treatment, 
W88-02296  5D 

VOGEL,  R.  M. 

Reliability  Indices  for  Water  Supply  Systems, 
W88-O2420  5F 

VOGT,  G. 

Demonstration    of   Landfill    Gas   Enhancement 

Techniques  in  Landfill  Simulators, 

W88-01755  5E 


Long-Term  Impacts  of  Industrial  Waste  Codis- 

posal  in  Landfill  Simulators, 

W88-01738  5E 

VOHRA,  B.  B. 

Importance  of  Soil  Conservation  in  the  Context 

of  River  Basin  Realities, 

W88-02233  6A 

VOLKOV,  G.  A. 

Biogenic  Nature  of  Corrosivity  of  Sulphide  De- 
posits Mine  Water  and  Some  of  Its  Geochemical 
and  Mining-Technical  Impacts, 
W88-01568  5C 

VONDRACEK,  J.  E. 

Analysis  and  Treatment  of  Reactive  Waste:  A 
Case  Study  in  the  Ductile  Iron  Foundry  Indus- 
try, 
W88-02146  5D 

VOROVICH,  1. 1. 

Structure  and  Function  of  Detritus  in  Aquatic 

Ecological  Systems, 

W88-01817  2H 

VYDRA,  J. 

Liquidation  of  Abandoned  Mine  Excavations  by 

Flooding, 

W88-01583  4B 

WAGENAAR,  W.  J. 

New,  Rapid  Clean-up  Procedure  for  the  Simul- 
taneous Determination  of  Different  Groups  of 
Organic  Micropollutants  in  Sediments;  Applica- 
tion in  Two  European  Estuarine  Sediment  Stud- 
ies, 
W88-02007  5A 

WAGNER,  H. 

Process  of  Safely  Disposing  of  Waste  Materials, 
W88-01782  5E 

WAGNER,  K. 

Application  of  a  Suspension-Airlift-Loop-Reac- 
tor to  the  Purification  of  Difficult  Wastewater 
(Einsatz  eines  Suspensions-Airlift-Schlaufen 
Reaktors  zur  Reinigung  Problematischer  Ab- 
waesser), 
W88-01814  5D 

WAGNER,  M. 

Determination  of  Parts-per-Billion  Concentra- 
tions of  Dioxane  in  Water  and  Soil  by  Purge  and 
Trap  Gas  Chromatography/Mass  Spectrometry 
or  Charcoal  Tube  Enrichment  Gas  Chromatog- 
raphy, 
W88-01868  5  A 

WAKASUGI,  K. 

Direct  Method  for  Deriving  Drop-Size  Distribu- 
tion  and   Vertical   Air   Velocities   from   VHF 
Doppler  Radar  Spectra, 
W88-02045  7B 

Further  Discussion  on  Deriving  Drop-Size  Dis- 
tribution and  Vertical  Air  Velocities  Directly 
from  VHF  Doppler  Radar  Spectra, 
W88-02052  7B 

WALCEK,  C.  J. 

Theoretical  Assessment  of  Pollutant  Deposition 
to  Individual  Land  Types  During  A  Regional- 
Scale  Acid  Deposition  Episode, 
W88-02404  5B 

WALKER,  I. 

Biology  of  Streams  as  Part  of  Amazonian  Forest 

Ecology, 

W88-01888  2E 

WALL,  D.  J. 

Regional  Rainfall  Intensity-Duration-Frequency 

Curves  for  Pennsylvania, 

W88-02387  2B 

WALLACE,  A.  T. 

Design,   Operational,   and   Cost   Considerations 

for  Vacuum  Assisted  Sludge  Dewatering  Bed 

Systems, 

W88-01856  5D 


WALLACE,  L.  A. 

TEAM    Study:    Personal    Exposures   to   Toxic 
Substances  in  Air,  Drinking  Water,  and  Breath 
of  400  Residents  of  New  Jersey,  North  Carolina, 
and  North  Dakota, 
W88-01881  5C 

WALRAFEN,  G.  E. 

Low-Frequency  Raman  Scattering  from  Water 
and  Aqueous  Solutions:  A  Direct  Measure  of 
Hydrogen  Bonding, 
W88-01595  IB 

WALSH,  J. 

Demonstration   of  Landfill   Gas   Enhancement 

Techniques  in  Landfill  Simulators, 

W88-01755  5E 

Long-Term  Impacts  of  Industrial  Waste  Codis- 

posal  in  Landfill  Simulators, 

W88-01738  5E 

WALTON,  J.  R. 

Pretreatment     Through     Chemical     Oxidation. 
General  Considerations  and  a  Case  Study  In- 
volving  a  Thiosulfate/Sulfide   Laden   Wastes- 
tream, 
W88-02184  5D 

WANG,  Q.  H. 

Study  on  the  Use  of  Bipolar-Particles-Electrodes 

in  Decolorization  of  Dyeing  Effluents  and  its 

Principle, 

W88-01933  5D 

WARD,  R.  C. 

Subsurface  Water  Flow  Simulated  for  Hillslopes 
With  Spatially  Dependent  Soil  Hydraulic  Char- 
acteristics, 
W88-01685  2G 

WARD,  T.  J. 

Temporal  Variation  of  Metals  in  the  Seagrass 
Posidonia  australis  and  Its  Potential  as  a  Sentinel 
Accumulator  Near  a  Lead  Smelter, 
W88-01997  5B 

WARMAN,  P.  R. 

Effect  of  Fertilizer,  Chicken  Manure  and  Dairy 
Manure  on  Timothy  Yield,  Tissue  Composition 
and  Soil  Fertility, 
W88-02075  5E 

WARWICK,  R.  M. 

Detection  of  Pollution  Effects  on  Marine  Ma- 
crobenthos:  Further  Evaluation  of  the  Species 
Abundance/Biomass  Method, 
W88-01996  5C 

WATKIN,  G. 

Liquid  Disposal,  Incorporated:  A  $2.2  Million 
Superfund  Immediate  Removal  Action, 
W88-01743  5E 

WATKINS,  W.  D. 

Enumeration  of  Fecal  Coliforms  and  E.  Coli  in 
Marine  and  Estuarine  Waters:  an  Alternative  to 
the  APHA-MPN  Approach, 
W88-01829  5A 

WATSON,  E. 

Storage  Pond, 

W88-01783  5E 

WATSON,  J.  E. 

Predicting    the    Occurrence    of   Radon-222    in 

North  Carolina  Groundwater, 

W88-01760  5B 

WATSON,  L.  R. 

Measurement  of  the  Mass  Accommodation  Co- 
efficient of  S02  (g)  on  Water  Droplets, 
W88-01859  5B 


PA-W 


AUTHOR  INDEX 


WILLIAMS,  A. 


WATSON,  S.  J. 

Thiocyanate  Toxicity  to  Daphnia  magna:  Modi- 
fied by  pH  and  Temperature, 
W88-02026  5C 

WATT,  A.  W. 

Long-Term    Changes    in    Fish    Populations    of 
Acid   Streams  and   Lochs  in  Galloway   South 
West  Scotland, 
W88-02485  2H 

WAITERS,  J.  C. 

Rejection   Spectra   of  Reverse   Osmosis  Mem- 
branes  Degraded    by    Hydrolysis   or   Chlorine 
Attack, 
W88-02448  3A 

WAYLEN,  P.  R. 

Annual  Low  Flows  Generated  by  Mixed  Proc- 
esses, 
W88-01967  2E 

WEARE,  J.  H. 

Prediction  of  Borate  Mineral  Equilibria  in  Natu- 
ral Waters:  Application  to  Searles  Lake,  Califor- 
nia, 
W88-01971  2K 

WEATHERLEY,  N.  S. 

Impact  of  Acidification  on  Macroinvertebrate 
Assemblages  in  Welsh  Streams:  Towards  an  Em- 
pirical Model, 
W88-01865  5C 

WEAVER,  D.  M. 

Effectiveness  of  Lime-based  Amendments  and 
Bauxite  Residues  at  Removing  Phosphorus  from 
Piggery  Effluent, 
W88-01861  5D 

WEBER  JR,  W.  J. 

Diffusional     Transport    of    Hazardous    Waste 

Leachate  Across  Clay  Barriers, 

W88-01751  5B 

WEBER,  W.  J. 

Concepts  and  Principles  of  Carbon  Applications 

in  Wastewater  Treatment, 

W88-02285  5D 

Fate  of  Toxic  Organic  Compounds  in  Activated 
Sludge  and  Integrated  PAC  Systems, 
W88-01941  5D 

Pretreatment  of  Industrial  Wastes  with  GAC  for 

Removal  of  Priority  Pollutants, 

W88-02292  5D 

Synthetic  Adsorbents  in  Wastewater  Treatment, 
W88-02296  5D 

WEBSTER,  R.  P. 

In  Situ  Repair  of  Deteriorated  Concrete  in  Hy- 
draulic Structures:  Feasibility  Studies, 
W88-01656  8A 

WEIL,  L. 

Characterization  of  Adsorbates  from  Activated 
Carbon  Columns  Part  I:  The  Effect  of  Raw 
Water  Pretreatment  on  the  Sorption  of  Organo- 
halogen  Compounds, 
W88-02085  5F 

WEINREB,  H.  G. 

Development  of  an  Anaerobic  Treatment  Proc- 
ess for  Wastewaters  Containing  High  Sulfates, 
W88-02217  5D 

WEINSTEIN,  M.  P. 

Uptake   of  Kepone   by   the   Estuarine   Bivalve 
Rangia  Cuneata,  During  the  Dredging  of  Con- 
taminated Sediments  in  the  James  River,  Virgin- 
ia, 
W88-02339  5B 

WEIS,  J.  S. 

Effects  of  the  Pesticide  Diflubenzuron  on  Larval 
Horseshoe  Crabs,  Limulus  polyphemus, 
W88-01720  5C 


WENGERT,  N. 

River  Basin  Concept  as  Seen  from  a  Manage- 
ment Perspective  in  USA, 
W88-02257  6B 

WERSHANA,  K. 

Effect  of  Sodium  Chloride  and  Calcium  Chlo- 
ride on  Nitrite  Induced  Methemoglobinemia  In 
Clarias  Lazera, 
W88-02466  5C 

WESSELINGH,  J.  A. 

Impacts  Against  the  Wall  of  a  Scaled-Up  Fluid- 

ized  Bed, 

W88-02434  3A 

WESTERHOFF,  G.  P. 

Management  of  Water  Treatment  Plant  Sludges, 
W88-01502  5E 

WESTERMAN,  P.  W. 

Laboratory   Methods  for  Estimating  Available 

Nitrogen  in  Manures  and  Sludges, 

W88-02072  5E 

WETZEL,  R.  S. 

Improved  Techniques  for  Removal  of  Sediments 
Contaminated  with  Hazardous  Materials, 
W88-01543  5G 

WHINHAM,  W.  N. 

Effect  of  Rate  and  Time  of  Application  of  Nitro- 
gen in  Cow  Slurry  on  Grass  Cut  for  Silage, 
W88-02069  5E 

WHITE,  D.  C. 

Sedimentation  and  the  Economics  of  Selecting 

an  Optimum  Reservoir  Size, 

W88-01676  2J 

WHITE,  E.  L. 

Regional  Rainfall  Intensity-Duration-Frequency 

Curves  for  Pennsylvania, 

W88-02387  2B 

WHITE,  I. 

Macroscopic  and  Microscopic  Capillary  Length 
and  Time  scales  From  Field  Infiltration, 
W88-01684  2G 

WHITE,  T.  M. 

Prevention    and    Containment    of    Hazardous/ 
Toxic  Materials  Spills  in  Department  of  Defense 
Storage  and  Handling  Areas, 
W88-01736  5E 

WHITING,  G.  J. 

Nitrogen    Exchange    Between    a    Southeastern 

USA   Salt  Marsh   Ecosystem  and  the  Coastal 

Ocean, 

W88-01995  2L 

WHITMORE,  R. 

TFAM    Study:    Personal    Exposures   to   Toxic 
Substances  in  Air,  Drinking  Water,  and  Breath 
of  400  Residents  of  New  Jersey,  North  Carolina, 
and  North  Dakota, 
W88-01881  5C 

WHITTAKER,  B.  N. 

Ground    Fractures   Due   to    Longwall    Mining 

Subsidence, 

W88-01592  8E 

WIBERG,  P.  L. 

Calculations   of  the   Critical    Shear   Stress   for 
Motion  of  Uniform   and   Heterogeneous   Sedi- 
ments, 
W88-01680  2J 

WICKMAN,  F.  E. 

Variations    in    the    87Sr/86Sr    Ratio    in    Lake 

Waters  from  Central  Sweden, 

W88-02439  2K 

Variations  of  87Sr/86Sr  in  Water  from  Streams 
Discharging  in  the  Bothnian  Bay,  Baltic  Sea, 
W88-02440  2K 


WICKSTROM,  K. 

History  of  Airborne  Polycyclic  Aromatic  Hy- 
drocarbons (PAH)  and  Perylene  as  Recorded  in 
Dated  Lake  Sediments, 
W88-02488  5B 

WIEGAND-ROSINUS,  M. 

Application  of  Enzyme  Assays  for  Toxicological 
Water  Testing  (Anwendung  enzymatischer  Ver- 
fahren  in  der  Wasser-Toxikologie), 
W88-01972  5A 

WIERSMA,  J.  H. 

Introduction  to  Environmental  Science, 
W88-02321  5  A 

WILDERER,  P. 

Specific   Analysis   of  Oil   Emulsions   in   Water 
(Differenzierte  Bestimmung  von  Oelemulsionen 
in  Wasser), 
W88-02082  5A 

WILDERER,  P.  A. 

Effects  of  Periodic  Feast/Famine  Conditions  on 

the  Growth  of  Biofilms, 

W88-02012  5D 

WILF,  M. 

Desalination  of  High  Salinity  Brackish  Water  — 

Low  Pressure  Reverse  Osmosis, 

W88-02437  3A 

WILHELM,  R.  G. 

Bioavailability     of    Sediment-Sorbed     Organic 

Chemicals:  A  Review, 

W88-02492  5B 

WILHELMS,  S.  C. 

Improvement  of  Hydropower  Release  Dissolved 

Oxygen  with  Turbine  Venting, 

W88-02280  5G 

Scour   Protection   for   Locks  and   Dams   2-10, 

Upper  Mississippi  River, 

W88-02283  8A 

WILK,  J. 

Surface   Protection   Problem   in   Conditions  of 

Water  Hazard  in  Diapir  Salt  Mines, 

W88-01564  4B 

WILKERSON,  F.  P. 

Primary  Production  in  the  Cap  Blanc  Region, 
W88-01632  2L 

WILKS,  D.  S. 

Decision-Analytic  Study  of  the  Joint  Value  of 
Seasonal  Precipitation  and  Temperature  Fore- 
casts in  a  Choice-of-Crop  Problem, 
W88-02004  2B 

WILLEMOT,  J.  M. 

239,  240Pu  Levels  in  Mussels  Mytilus  Sp.  Col- 
lected from  the  French  Coasts  (1983-1984):  A 
Radiochemical  and  Microanalytical  Study  (Suivi 
des  Niveaux  de  Plutonium  239-240  dans  des 
Moules  Mytilus  Sp.  Prevelees  sur  le  Littoral 
Francais  (1983-1984):  Etudes  Radiochimique  et 
Microanalytique), 
W88-02105  5B 

WILLEN,  E. 

Predicting  the  Summer  Peak  Biomass  of  Four 
Species    of    Blue-Green    Algae    (Cyanophyta/ 
Cyanobacteria)  in  Swedish  Lakes, 
W88-02379  2H 

WILLIAMS,  A. 

Legal,  Administrative  and  Economic  Tools  for 
Conflict  Resolution,  Perspectives  on  River  Basin 
Management  in  Industrialized  Countries, 
W88-02247  6E 


PA-41 


WILLIAMS,  A.  G. 


AUTHOR  INDEX 


WILLIAMS,  A.  G. 

Quantity  and  Quality  of  Bracken  Throughfall, 
Stemflow  and  Litterflow  in  a  Dartmoor  Catch- 
ment, 
W88-02365  21 


WILLIAMS,  B.  J. 

Generalized  Kinematic  Catchment  Model, 
W88-01702 


2E 


WILLIAMS,  R.  E. 

Hydrogeologic  Aspects  of  the  Abandonment  of 

an  Underground  Lead-Zinc  Mine, 

W88-01570  4B 

WILLIAMS,  T.  G. 

Photosynthetic  Kinetics  Determine  the  Outcome 
of  Competition  for  Dissolved  Inorganic  Carbon 
by    Freshwater    Microalgae:    Implications    for 
Acidified  Lakes, 
W88-01988  2H 

WILLIS,  C. 

Transport   of  Reacting   Solutes   Subject   to   a 
Moving  Dissolution  Boundary:  Numerical  Meth- 
ods and  Solutions, 
W88-01689  5B 

WILSON,  J.  T. 

Field  Evaluation  of  a  Simple  Microcosm  Simu- 
lating the  Behavior  of  Volatile  Organic  Com- 
pounds in  Subsurface  Materials, 
W88-01687  5B 

WINGER,  P.  V. 

Sensitivity   of  High-Elevation   Streams   in   the 
Southern  Blue  Ridge  Province  to  Acidic  Depo- 
sition, 
W88-02377  5C 

WINKLER,  G. 

Method  of  Pretreating  Raw  Water  for  Reverse 

Osmosis  Units, 

W88-01797  3A 

WINNICKI,  T. 

Decolorization  of  Dye  Solutions  by  Continuous 

Ultrafiltration, 

W88-02446  5D 

WISE,  D.  L. 

Procedure  for  Determining  Potential  Gas  Quan- 
tities in  an  Existing  Sanitary  Landfill, 
W88-02119  5E 

WTTAYA,  Y. 

Application   of  Anaerobic   Fluidized    Bed   for 
Treatment  of  Highly  Polluted  Effluents  (Appli- 
cation de  Lit  Fluidise  Anaerobie  au  Traitement 
des  Effluents  a  Forte  Charge  Organique), 
W88-02009  5D 

WTTHAM,  J.  W. 

Biomass  and  Species  Richness  of  Aquatic  Ma- 
crophytes  in  Four  Maine  (U.S.A.)  Lakes  of  Dif- 
ferent Acidity, 
W88-02079  5C 

WITMAYER,  G. 

Effects  of  Salinity  on  a  Rendering-Meat  Packing 

Hide    Curing    Wastewater    Activated    Sludge 

Process, 

W88-02141  5D 

WITT,  M.  D. 

Groundwater  Impacts  from  Wastewater  Land 

Disposal  Systems  in  Wisconsin, 

W88-02152  5C 

WOBBER,  F.  J. 

DOE  Deep  Probe  -  Field  Evaluation  and  Plan- 
ning Workshop, 
W88-O1607  5B 

Transport    of    Energy-Related    Organic    Com- 
pounds  and    Mixtures   in    Subsurface   Environ- 
ments, 
W88-02263  5B 


WOELFEL,  G.  C. 

Effects  of  Alkalinity  and  Hardness  on  Anaerobic 

Digestion  of  Landfill  Leachate, 

W88-02194  5D 

WOJCIECHOWSKI,  J. 

Land   Subsidence   Effected   by   Dewatering  of 

Open-Pits, 

W88-01577  4C 

WOLF,  D.  A. 

Case-Control  Study  of  Colon  Cancer  and  Drink- 
ing Water  Trihalomethanes  in  Wisconsin, 
W88-02426  5C 

WOLF,  F. 

Persistence  of  Synthetic  Solvent  Contaminants 
in  a  Glacial  Outwash  Aquifer,  Washington  State, 
W88-01734  5B 

WONG,  K.  C. 

Subtidal  Volume  Exchange  Through  the  Chesa- 
peake and  Delaware  Canal, 
W88-01858  2L 

WOO,  M.  K. 

Annual  Low  Flows  Generated  by  Mixed  Proc- 
esses, 
W88-01967  2E 

WOOD,  D. 

Development  of  an  Expert  System  for  the  Anal- 
ysis of  Urban  Drainage  Using  'SWMM'  (Storm 
Water  Management  Model), 
W88-01759  6A 

WOODBURY,  A.  D. 

Simultaneous  Inversion  of  Hydrogeologic  Data 
and  Thermal  Data:  1.  Theory  and  Application 
Using  Hydraulic  Head  Data, 
W88-01691  2F 

WOOMBS,  M. 

Seasonal  Species  Composition,  Density  and  Role 
of    Nematodes    in    Activated-Sludge    Effluent 
Treatment  Works, 
W88-02345  5D 

WRIGHT,  D.  A. 

Manual  for  Design  and  Operation  of  a  Solenoid- 
Based   Delivery   System  for  Aquatic  Toxicity 
Testing, 
W88-02014  7B 

WU,  K.-B. 

Nitrification  in  Refinery  Wastewater  Treatment, 
W88-02183  5D 

WU,  w. 

Cultivation  of  Anaerobic  Granular  Sludge  in 
UASB  Reactors  with  Aerobic  Activated  Sludge 
as  Seed, 
W88-01839  5D 

WYOSNICK,  D.  R. 

Land  Treatment  Example  of  an  Integrated  Man- 
agement System, 
W88-01729  5E 

YADAV,  Y.  P. 

Comparison  of  Various  Designs  of  Solar  Stills, 
W88-02455  3A 

YAGI,  O. 

Effect  of  Carbohydrate  in  the  Sediment  on  the 
Musty  Odor  Production  by  Actinomycetes, 
W88-02013  2H 

YANG,  P.  Y. 

Hybrid  Bioliquefaction  and  Biogasification  for 
Papaya  Processing  Wastes  in  the  Tropics, 
W88-02159  5D 

YAZICIGIL,  H. 

Optimal  Management  of  a  Regional  Aquifer  in 

Eastern  Saudi  Arabia, 

W88-02381  4B 


YEH,  G.  T. 

Subsurface  Water  Flow  Simulated  for  Hillslopes 
With  Spatially  Dependent  Soil  Hydraulic  Char- 
acteristics, 
W88-01685  2G 

YEH,  Y. 

Investigation  of  Growth  Instabilities  of  the  Ice- 
Water  Interface  by  Light  Scattering  Spectrosco- 
py. 
W88-02275  2C 

YEN,  T.  F. 

Molasses  Promoted  Biological  Sulfur  Recovery 

from  High  Sulfate  Wastes, 

W88-02219  5D 

YOSHIDA,  T. 

Evaluation  of  the  Effect  of  Chemicals  on  Aquat- 
ic Ecosystem  by  Observing  the  Photosynthetic 
Activity  of  a  Macrophyte,  Porphyra  Yezoensis, 
W88-02033  5C 

YOUNG,  D.  P. 

Critical  Assessment  of  the  Influence  of  Manage- 
ment Practices  on  Water  Quality,  Water  Treat- 
ment, and  Sport  Fishing  in  Multipurpose  Reser- 
voirs in  Kansas, 
W88-01764  6G 

YOUNG,  G.  K. 

Evaluation  of  Alternative  Hydrograph  Methods 
for  Hydraulic  Design, 

W88-02355  7C 

YOUNG,  J.  C. 

Two-Stage  Cyclic  Operation  of  Anaerobic  Fil- 
ters, 
W88-01828  5D 

YOUNG,  R.  A. 

Regional   Economic   Growth   From   Irrigation 
Development:  Evidence  From  Northern  High- 
Plains  Ogallala  Groundwater  Resource, 
W88-01911  6D 

YOUNG,  T.  B. 

Case-Control  Study  of  Colon  Cancer  and  Drink- 
ing Water  Trihalomethanes  in  Wisconsin, 
W88-02426  5C 

YUKSEL,  A. 

Properties  of  Hydraulic  Stowing  Material  with 
Particular  Reference  to  Drainage  Requirements, 
W88-01579  3E 

YUSUPOV,  D.  A. 

Turbulence  Intensity  in  Transition  Sections  of 

Pools  in  Trapezoidal  Canals, 

W88-01908  8B 


ZACHARA,  .1.  M. 

DOE  Deep  Probe 
ning  Workshop, 
W88-01607 


Field  Evaluation  and  Plan- 


SB 


Transport    of   Energy-Related    Organic    Com- 
pounds  and   Mixtures   in   Subsurface   Environ- 
ments, 
W88-02263  5B 

ZAIROV,  K.  I. 

Prediction    of   Wind    Wave    Characteristics   in 

Large  Canals, 

W88-01910  8B 

ZAKARYA,  D. 

Use  of  Autocorrelation  Molecular  Descriptors  in 
Quantitative  Structure-Ecotoxicity  Relatioships 
Studies  (Utilisation  des  Descripteurs  Molecu- 
laires  d'Autocorrelation  dans  les  Etudes  Quanti- 
tatives  du  Type  Structure-Ecotoxicite), 
W88-02104  5C 


PA-42 


AUTHOR  INDEX 


ZUIKOV,  A.  L. 


ZALL.R.  R. 

Dairy  Processing  Wastewater  Bioaugmentation  - 

An  Evaluation  of  Effectiveness, 

W88-02168  5D 

ZAMMIT,  J. 

Beach   Restoration  on   Sandy   Hook,   Gateway 
National    Recreation   Area,    from    Maintenance 
Dredging  of  Ambrose  and  Sandy  Hook  Federal 
Navigation  Channels, 
W88-01534  8A 

ZARBA.M. 

Aeolian    Contributions    of    Trace    Metals    to 

Marine  Sediments  of  Kuwait, 

W88-O2024  5B 

ZEIGLER,  E.  R. 

Hydraulic  Model  Study  of  Brantley  Dam  Spill- 
way, 
W88-01666  8B 

ZELIBOR,  J.  L. 

Bacteria   in   Deep  Coastal   Plain   Sediments  of 

Maryland:    A     Possible    Source    of    C02    to 

Groundwater, 

W88-01694  2F 

ZENZ.D.  R. 

Studies  of  the  Uptake  of  Heavy  Metals  by  Acti- 
vated Sludge, 
W88-02182  5D 

ZHANG,  F.  L. 

Studies  on  the  Ecological  Effects  of  Varying  the 

Size  of  Fish  Ponds  Loaded  with  Manures  and 

Feeds, 

W88-O2039  81 


ZHANG,  H. 

Cultivation   of  Anaerobic   Granular   Sludge   in 
UASB  Reactors  with  Aerobic  Activated  Sludge 
as  Seed, 
W88-01839  5D 

ZHAO,  Y. 

Cultivation   of  Anaerobic   Granular   Sludge   in 
UASB  Reactors  with  Aerobic  Activated  Sludge 
as  Seed, 
W88-01839  5D 

ZHDANOV,  Y.  A. 

Structure  and  Function  of  Detritus  in  Aquatic 

Ecological  Systems, 

W88-01817  2H 

ZHELANKIN,  V.  G. 

Estimation  of  the  Reliability  of  a  High  Earth- 
Rock  Dam, 
W88-01902  8D 

ZHOU,  D. 

Study  on  the  Use  of  Bipolar-Particles-Electrodes 

in  Decolorization  of  Dyeing  Effluents  and  its 

Principle, 

W88-01933  5D 

ZHOU,  X.  Y. 

Studies  on  the  Ecological  Effects  of  Varying  the 

Size  of  Fish  Ponds  Loaded  with  Manures  and 

Feeds, 

W88-O2039  81 

ZHU,  Y. 

Studies  on  the  Ecological  Effects  of  Varying  the 

Size  of  Fish  Ponds  Loaded  with  Manures  and 

Feeds, 

W88-02039  81 


ZIEGLER,  M. 

Influence  of  Ultrasound  on  the  Settling  Rate  of 

Filamentous  Bacteria  in  Activated  Sludge  (Der 

Einfluss  von  Ultraschall  auf  das  Absetzverhalten 

von    Fadenfoermigen    Bakterien    im    Blaehsch- 

lamm), 

W88-02083  5D 

ZIMMERMAN,  R. 

Rational  Program  to  Control  Unaccounted-For 

Water, 

W88-01820  3D 

ZIYUN,  F. 

Some  Strategic  Principles  for  Long-Term  River 
Basin  Development  -  The  Case  of  Han  River, 
W88-02241  4A 

ZOHARY,  T. 

Ecosystem  Model  of  Phosphorus  Cycling  in  a 
Warm    Monomictic,     Hypertrophic    Impound- 
ment, 
W88-01978  2H 

ZUBILLAGA,  H.  V. 

Organochlorine  Pesticide  Contents  of  Tributar- 
ies into  Blanca  Bay,  Argentina, 
W88-02483  5B 

ZUIKOV,  A.  L. 

Model  of  a  High-Head  Bottom  Spillway  with 
Interaction  of  Concentric  Swirled  Flows, 
W88-01906  8B 


:XX/.:;-.T2 


PA-43 


ORGANIZATIONAL  INDEX 


ABTEILUNG  UMWELTSCHUTZ  DES 
KANTONS  AARGAU,  AARAU 
(SWITZERLAND). 

Groundwater   Flow    Paths   and    Hydrogeoche- 
mistry  in  Deep  Granites  and  Gneisses  (Grund- 
wasserfliesswege  und  Hydrogeochemie  in  Tiefen 
Graniten  and  Gneisen), 
W88-02097  2F 

ADI  LTD.,  FREDERICTON  (NEW 
BRUNSWICK). 

Pilot-Scale   Anaerobic   Treatment   of  Peroxide 
Bleachery  Waste,  Paper  Machine  Effluent  and 
Waste  Activated  Sludge, 
W88-02166  5D 

AGENCY  FOR  INTERNATIONAL 
DEVELOPMENT,  WASHINGTON,  DC. 

Operation  and  Maintenance  of  Water  Systems  in 

Developing  Countries, 

W88-01890  5F 

AGRICULTURAL  AND  FOOD  RESEARCH 
COUNCIL  (ENGLAND).  BRISTOL  LAB. 

Effect  of  Rate  and  Time  of  Application  of  Nitro- 
gen in  Cow  Slurry  on  Grass  Cut  for  Silage, 
W88-O2069  5E 

AGRICULTURAL  RESEARCH  SERVICE, 
COLUMBUS,  OH. 

Anaerobic  Metabolism  Enzymes  as  Markers  of 

Flooding  Stress  in  Maize  Seeds, 

W88-01998  21 

AGRICULTURAL  RESEARCH  SERVICE, 
KJMBERLY,  H>.  SNAKE  RIVER 
CONSERVATION  RESEARCH  CENTER. 

New  Method  for  Calculating  Frost  Heave  In- 
cluding Solute  Effects, 
W88-01693  2C 

AGRICULTURAL  UNIV.,  WAGENINGEN 
(NETHERLANDS).  DEFT.  OF 
MICROBIOLOGY. 

Granulation  in  UASB  Reactors, 

W88-O2108  5D 

AGRICULTURAL*  UNIV.,  WAGENINGEN 
(NETHERLANDS).  DEFT.  OF  WATER 
POLLUTION  CONTROL. 

Survival  of  Indicator  Organisms  in  a  Detention 
Pond  Receiving  Combined  Sewer  Overflow, 
W88-01948  5B 

Disinfection  of  Anion  Exchange  Resins  in  the 
Combined  Ion  Exchange/Biological  Denitrifica- 
tion  Process,  Part  I:  Effect  on  Water  Quality, 
W88-01973  5F 

New  Technologies  for  Anaerobic  Wastewater 

Treatment, 

W88-02110  5D 

Advanced  Reactor  Design,  Operation  and  Econ- 
omy, 
W88-02114  5D 

AKADEMIE  DER  WISSENSCHAFTEN  DER 
DDR,  ROSTOCK-WARNEMUENDE.  INST. 
FUER  MEERESKUNDE. 

About   Inter-Annual   Coastal   Upwelling   Vari- 
ations    off    NW-Africa     with     Reference     to 
Changes  of  'Southern  Oscillation', 
W88-01623  2L 


AKADEMIYA  NAUK  SSSR,  LENINGRAD. 
ZOOLOGICHESKII  INST. 

Transformation  of  Lake  Zooplankton  in  Rivers, 
W88-01818  2H 

AKADEMIYA  NAUK  URSR,  SEVASTOPOL. 
MARINE  HYDROPHYSICS  INST. 

Variability  of  the  Temperature   Field  Off  the 

North- Western  Coast  of  Africa, 

W88-01622  2L 

AKADEMIYA  NAVUK  BSSR,  MINSK.  INST. 
OF  ZOOLOGY. 

Relationship  of  Upper  Lethal  Temperatures  to 
Silicon  Content  in  Ecologically  Different  Hy- 
drobiont  Species  from  Continental  Waters, 
W88-01819  6G 

AKRON  UNIV.,  OH.  DEFT.  OF  CHEMISTRY. 

Copper  Uptake  by  the  Water  Hyacinth, 
W88-02400  5B 

AL-NAJAH  NATIONAL  UNIV.,  NABLUS 
(JORDAN).  DEPT.  OF  CHEMISTRY. 

Effect  of  Adsorption  on  Calibration  Graphs  Ob- 
tained for  Lead,  Cadmium  and  Copper  in  Natu- 
ral Water  Samples, 
W88-02399  5A 

ALABAMA  DEPT.  OF  ENVIRONMENTAL 
MANAGEMENT,  MONTGOMERY. 

Nickel       Removal       from       Nickel       Plating 
Wastewater  Using  Iron,  Carbonate,  and  Poly- 
mers for  Precipitation  and  Coprecipitation, 
W88-02174  5D 

ALASKA  DEPT.  OF  TRANSFORATION  AND 
PUBLIC  FACILITIES,  FAIRBANKS. 
ENVIRONMENTAL  SECTION. 

Fish  Passage  Through  Poplar  Grove  Creek  Cul- 
vert, Alaska, 
W88-02357  81 

ALBERTA  UNIV.,  EDMONTON.  DEPT.  OF 
CIVIL  ENGINEERING. 

Response   of  Fecal   Coliforms   and   Antibiotic- 
Resistant  Escherichia  coli  to  Incremental  Doses 
of   Ozone    During    Disinfection    of   Activated 
Sludge  Effluent, 
W88-O20O6  5D 

Anaerobic  Biodegradation  of  Monochlorophen- 

ols, 

W88-02011  5D 

ALBERTA  UNIV.,  EDMONTON.  DEPT.  OF 
COMPUTING  SCIENCE. 

METEOR:  An  Artificial  Intelligence  System  for 

Convective  Storm  Forecasting, 

W88-02048  7B 

ALBERTA  UNIV.,  EDMONTON.  DEFT.  OF 
ZOOLOGY. 

Habitat  Use  of  the  Central  Mudminnow  (Umbra 
limi)  and  Yellow  Perch  (Perca  flavescens)  in 
Umbra-Perca  Assemblages:  the  Roles  of  Compe- 
tition, Predation,  and  the  Abiotic  Environment, 
W88-02425  2H 

ALEXANDRIA  UNIV.  (EGYPT).  DEPT.  OF 
OCEANOGRAPHY. 

Water  Exchange  Between  the  Red  Sea  and  Gulf 

of  Aden, 

W88-01629  2L 


ALLIED  WATER  CORP.,  SAN  FRANCISCO, 
CA. 

Water  Purification  Process  and  System, 
W88-01798  3A 

AMT  FUER  ARBEITSSCHUTZ,  HAMBURG 
(GERMANY,  F.R.). 

Specific   Analysis  of  Oil   Emulsions   in   Water 
(Differenzierte  Bestimmung  von  Oelemulsionen 
in  Wasser), 
W88-02082  5A 


ANN  ARBOR  UTILITIES  DEPT.,  MI. 

Calcining  Sludge  -  A  Partial  Solution, 
W88-01513 

ANTIGO  CITY  ENGINEER,  WI. 

Baling:  A  Case  Study, 
W88-01757 


5E 


5E 


ARGONNE  NATIONAL  LAB.,  IL.  ENERGY 
AND  ENVIRONMENTAL  SYSTEMS  DIV. 

Nitrification  Enhancement  in  the  Powdered  Ac- 
tivated Carbon-Activated  Sludge  Process  for  the 
Treatment  of  Petroleum  Refinery  Wastewaters, 
W88-01853  5D 

ARIZONA  STATE  UNIV.,  TEMPE. 

I.  Potential  Effects  of  Partial  Water  Withdraw- 
als from  the  Verde  River  on  Riparian  Vegeta- 
tion, 

W88-01670  6G 

II.  Structure  of  Riparian  Habitats  at  Selected 
Sites  Along  the  Verde  and  East  Verde  Rivers  of 
Central  Arizona, 

W88-01671  6G 

ARIZONA  STATE  UNIV.,  TEMPE.  CENTER 
FOR  ENVIRONMENTAL  STUDIES. 

Response  to  an  Exotic  Habitat  by  Arid  Riparian 
Breeding  Birds  Along  an  Elevational  Gradient, 
W88-01668  2E 

ARIZONA  STATE  UNIV.,  TEMPE.  DEPT.  OF 
ZOOLOGY. 

Nitrogen    Dynamics    During    Succession    in    a 

Desert  Stream, 

W88-01872  2H 

ARIZONA  STATE  UNIV.,  TEMPE.  OFFICE 
OF  CULTURAL  RESOURCE  MANAGEMENT. 

Studies  in  the  Hohokam  Community  of  Marana. 
W88-01661  6G 

Field  Investigations  at  the  Marana  Community 

Complex. 

W88-01662  6G 

ARIZONA  UNIV.,  TUCSON.  DEPT.  OF  CIVIL 
ENGINEERING. 

Developing  Models  for  Predicting  Trihalometh- 
ane  Formation  Potential  and  Kinetics, 
W88-01893  5F 

Molecular  Weight  Distributions  of  Soluble  Or- 
ganic Matter  in  Various  Secondary  and  Tertiary 
Effluents, 
W88-01946  5D 


^ 


H 


Diagnostic  Case  Study  of  Meso-Scale  Upwell- 
ings  within  a  Layer  Near  the  Sea  Surface  off 
Cap  Blanc  in  Summer  1972, 
W88-01624  2L 

Meso-Scale  Upwellings  off  Namibian  Coast, 
W88-01627  2L 

Pelagic  Cross-Shelf  and  Alongshore  Boundaries 
of  the  North  West  African  Upwelling  Region 
and  their  Annual  Variability  in  Terms  of  Zoo- 
plankton  Biomass, 
W88-01646  2L 


ALEXANDRIA  UNIV.  (EGYPT).  DEPT.  OF 
ZOOLOGY. 

Effect  of  Sodium  Chloride  and  Calcium  Chlo- 
ride on  Nitrite  Induced  Methemoglobinemia  In 
Clarias  Lazera, 
W88-02466  5C 

ALL-UNION  RESEARCH  INST.  OF  MARINE 
FISHERIES  AND  OCEANOGRAPHY, 
MOSCOW  (USSR). 

Some  Ways  of  Increasing  Water  Biological  Pro- 
ductivity, 
W88-01639  2L 


ARIZONA  UNIV.,  TUCSON.  DEPT.  OF  CIVIL 
ENGINEERED  AND  ENGINEERING 
MECHANICS. 

Benthal  Interactions  in  a  Kraft  Mill  Wastewater 

Lagoon, 

W88-02165  5D 

ARKANSAS  UNIV.,  FAYETTEVILLE.  DEPT. 
OF  CIVIL  ENGINEERING. 

Two-Stage  Cyclic  Operation  of  Anaerobic  Fil- 
ters, 
W88-01828  5D 


OR-1 


ARMCO  ARGENTINA  S.A.,  BUENOS  AIRES. 


ORGANIZATIONAL  INDEX 


ARMCO  ARGENTINA  S.A.,  BUENOS  AIRES. 

Low-Cost  Wastewater  Treatment  with  the  Use 

of    an     Intrachannel     Clarifier     in     Oxidation 

Ditches, 

W88-01956  5D 

ARMY  ARMAMENT  RESEARCH  AND 
DEVELOPMENT  COMMAND,  WATERVLIET, 
NY.  LARGE  CALIBER  WEAPON  SYSTEMS 
LAB. 

Continuous  Fixation  and  Removal  of  Explosive 
Wastes  from  Pink  Water  Using  Surfactant  Tech- 
nology, 
W88-02198  5D 

ARMY  ENGINEER  DISTRICT,  DETROIT,  MI. 

Summary  of  the  Pointe  Mouillee  Confined  Dis- 
posal Facility, 
W88-01523  5E 

ARMY  ENGINEER  DISTRICT,  MOBILE,  AL. 

Design  and  Construction-Theodore  Ship  Chan- 
nel, 

W88-01524  8A 

ARMY  ENGINEER  DISTRICT,  NEW 
ORLEANS,  LA. 

Accomodating      Environmental      Constraints- 
Modification  of  a  Navigational  Project  in  Coast- 
al Louisiana, 
W88-01532  6G 

ARMY  ENGINEER  DISTRICT,  NEW  YORK. 

Beach  Restoration  on   Sandy   Hook,   Gateway 
National   Recreation   Area,   from   Maintenance 
Dredging  of  Ambrose  and  Sandy  Hook  Federal 
Navigation  Channels, 
W88-01534  8A 

ARMY  ENGINEER  DISTRICT,  SEATTLE,  WA. 
SEATTLE  DISTRICT. 

Dredging  as  a  Cleanup  Method  for  an  Industrial- 
ized Bay, 
W88-01539  5G 

Capped    In-Water  Disposal    of   Contaminated 

Dredged  Material  by  the  US  Army  Engineer 
District,  Seattle, 

W88-01541  5E 

ARMY  ENGINEER  DISTRICT,  ST.  PAUL,  MN. 

Improving  Channel   Reliability  and  Protecting 
the    Environment:    A    Balanced    Approach    at 
Reads  Landing, 
W88-01525  8A 

ARMY  ENGINEER  WATERWAYS 
EXPERIMENT  STATION,  VICKSBURG,  MS. 
ENVIRONMENTAL  LAB. 

Techniques    for    Long-Term    Management    of 

Confined  Disposal  Areas, 

W88-01529  5E 

Benthic   Resources   Assessment   Technique,   A 
Method  for  Quantifying  the  Effects  of  Benthic 
Community  Changes  on  Fish  Resources, 
W88-01531  5C 

Long-Term  Monitoring  of  CE  Habitat  Develop- 
ment on  Dredged  Material  Sites,  1974-84, 
W88-01533  5C 

Capping  Contaminated  Dredged  Material, 
W88-01535  5E 

Prediction  and  Field  Evaluation  of  the  Water 

Quality    of   Effluent  from    Confined    Disposal 

Areas, 

W88-01537  5B 

Management  Strategy  for  Disposal  of  Dredged 

Material, 

W88-OI544  5E 

Design  and  Management  of  Dredged  Material 
Containment  Areas  to  Improve  Hydraulic  Per- 
formance, 
W88-O1602  5E 


Vertical,   Horizontal,  and   Diel   Distribution  of 

Invertebrate    Drift    in    the    Lower    Mississippi 

River, 

W88-02278  2H 

Prediction    of  Surface    Runoff   Water    Quality 
from    Black    Rock    Harbor    Dredged    Material 
Placed  in  an  Upland  Disposal  Site, 
W88-02279  5E 

ARMY  ENGINEER  WATERWAYS 
EXPERIMENT  STATION,  VICKSBURG,  MS. 
HYDRAULICS  LAB. 

Hybrid  Modeling  to  Reduce  Maintenance 
Dredging, 

W88-01548  2J 

Advance  Maintenance  in  Navigation  Channels, 
W88-01549  8A 

Study  of  the  Impacts  of  Reduced  Dredging  Pro- 
cedures on  the  Navigability  of  the  Upper  Missis- 
sippi River, 
W88-01550  2J 

Isabella  Dam  Spillway  Kern  River,  California: 

Hydraulic  Model  Investigation, 

W88-01613  8A 

Improvement  of  Hydropower  Release  Dissolved 

Oxygen  with  Turbine  Venting, 

W88-02280  5G 

Safe  Navigation  Speeds  and  Clearance  at  Lower 
Sill,  Temporary  Lock  52,  Ohio  River, 
W88-02281  8B 

Ship  Navigation  Simulator  Study  Savannah 
Harbor  Widening  Project  Savannah,  Georgia, 
W88-02282  8B 

Scour   Protection   for   Locks  and   Dams  2-10, 

Upper  Mississippi  River, 

W88-02283  8A 

ARMY  ENVIRONMENTAL  HYGIENE 
AGENCY,  ABERDEEN  PROVING  GROUND, 
MD. 

Prevention    and    Containment    of    Hazardous/ 
Toxic  Materials  Spills  in  Department  of  Defense 
Storage  and  Handling  Areas, 
W88-01736  5E 

ARTOIS-PICARDIE  WATER  AGENCY,  DOUAI 
(FRANCE). 

Fight  Against  Industrial  and  Urban  Pollution  in 

the  Artois  -  Picardie  Basin, 

W88-01931  5G 

ASIAN  INST.  OF  TECH.,  BANGKOK 
(THAILAND).  DIV.  OF  INDUSTRIAL 
ENGINEERING  AND  MANAGEMENT. 

Two  Adjacent  Pipe  Diameters  at  the  Optimal 

Solution    in   the    Water    Distribution    Network 

Models, 

W88-01678  5F 

ASIAN-PACIFIC  REGIONAL  RESEARCH 
CENTER  FOR  INTEGRATED  FISH 
FARMING,  WUXI  (CHINA). 

Studies  on  the  Ecological  Effects  of  Varying  the 
Size  of  Fish  Ponds  Loaded  with  Manures  and 

W88-02039  81 

ASSOCIACION  NACIONAL  DE  INGENIEROS 

DE  MINAS,  GRANADA  (SPAIN). 

Water  in  Mining  and  Underground  Works  (El 
Agua  en  la  Mineria  y  Trabajos  Subterraneos). 
W88-01601  4B 

ASSOCIATE  QUAD  CONSULTANTS, 
VISALIA,  CA. 

Socio-Technological  Aspects  of  Automation  in 

Public  Works  Activities, 

W88-01957  6B 


ASSOCIATED  CONSULTANTS,  KHARTOUM 
(SUDAN). 

Integrated  River  Basin  Development;  The  Chal- 
lenges to  the  Nile  Basin  Countries, 
W88-02242  6A 

ATMOSPHERIC  ENVIRONMENT  SERVICE, 
DOWNSVIEW  (ONTARIO). 

Acidic  Deposition  to  Forests:  The  1985  Chemis- 
try of  High  Elevation  Fog  (CHEF)  Project, 
W88-02003  5B 

Concentration  of  Trace  Metals  in  Precipitation, 
W88-02407  5A 

AUBURN  UNIV.,  AL.  WATER  RESOURCES 
RESEARCH  INST. 

Fiscal    Year    1986    Program    Report   (Alabama 
Water  Resources  Research  Institute). 
W88-01770  9D 

AUCKLAND  UNIV.  (NEW  ZEALAND).  DEPT. 
OF  THEORETICAL  AND  APPLIED 
MECHANICS. 

Two-  and  Three-Dimensional  Steady  Quasi- 
Linear  Infiltration  From  Buried  and  Surface 
Cavities  Using  Boundary  Element  Techniques, 
W88-01695  2G 

AWARE,  INC.,  NASHVILLE,  TN. 

Practical  Application  of  Adsorbent  Resins, 
W88-02295  5D 

BANARAS  HINDU  UNTV.,  VARANASI 
(INDIA).  POLLUTION  RESEARCH  LAB. 

Application  of  Solar  Energy  in  Water  Reuse, 
W88-01807  5D 

BARCELONA  UNTV.  (SPAIN).  DEPT.  DE 
ECOLOGIA. 

Primary     Production     in     Upwelling     Areas. 
Energy,  Global  Ecology  and  Resources, 
W88-01631  2L 

BATTELLE  NEW  ENGLAND  MARINE 
RESEARCH  LAB.,  DUXBURY,  MA. 

Lignin   Geochemistry   of  Sediments   from   the 

Narragansett  Bay  Estuary, 

W88-01970  2L 

BATTELLE  PACIFIC  NORTHWEST  LABS., 
RICHLAND,  WA. 

Transport    of   Energy-Related    Organic    Com- 
pounds and   Mixtures   in   Subsurface   Environ- 
ments, 
W88-02263  5B 

Subsurface    Flow    and    Transport    of   Organic 
Chemicals:  An  Assessment  of  Current  Modeling 
Capability  and   Priority   Directions  for  Future 
Research  (1987-1995), 
W88-02264  5B 

Groundwater     Temperature     Fluctuations     at 
Lyons  Ferry  Fish  Hatchery,  Washington, 
W88-02388  2F 

BAYER  A.G.,  LEVERKUSEN  (GERMANY, 
F.R.). 

Tower-Biology  (R)  and  Its  Application  for  the 

Nitrification/Denitrification    of  Ammonia-Rich 

Wastewater, 

W88-02186  5D 

BAYREUTH  UNIV.  (GERMANY,  F.R.). 
LEHRSTUHL  FUER  HYDROLOGIE. 

pH-Response  on  Leaves  and  Isolated  Cuticles  of 

Hedera  Helix  L.  After  Wetting  with  Artificial 

Rainwater, 

W88-01885  5C 


OR-2 


ORGANIZATIONAL  INDEX 

CALIFORNIA  UNIV.,  DAVIS.  DEPT.  OF  CIVIL  ENGINEERING. 


Behavior  of  Hydrophobic,  Organic  Micropollu- 
tants  in  Different  Karst  Water  Systems:  I.  Trans- 
port of  Micropollutants  and  Contaminant  Bal- 
ances During  the  Melting  of  Snow, 
W88-02480  5B 

Behavior  of  Hydrophobic,  Organic  Micropollu- 
tants in  Different  Karst  Water  Systems:  II.  Fil- 
tration Capacity  of  Karst  Systems  and  Pollutant 
Sinks, 
W88-02481  5B 

BERNARD  M.  BARUCH  COLL.,  NEW  YORK. 
DEPT.  OF  PUBLIC  ADMINISTRATION. 

Recent    Developments    in    Methane    Recovery 

from  Municipal  Landfills, 

W88-01756  5E 

BIHAR  UNIV.,  MUZAFFARPUR  (INDIA). 
DEPT.  OF  ZOOLOGY. 

Toxicity   of  Crude   Oil   to   the   Metabolism   of 
Freshwater  Minor  Carp,  Puntius  sophore, 
W88-01716  5C 

BIO  GRO  SYSTEMS,  INC.,  ANNAPOLIS,  MD. 

Design  of  Land  Application  Programs  for  Large 
Municipal  Systems  via  Contractual  Services:  A 
Case  Study  -  Washington,  D.C., 
W88-01730  5E 

BIOTHANE  CORP.,  CAMDEN,  NJ. 

Anaerobic  Pretreatment  of  Brewery  Wastewater 

on  the  Industrial  Scale, 

W88-02139  5D 

Anaerobic  Pretreatment  of  Corn  Ethanol  Pro- 
duction Wastewater, 
W88-02221  5D 

BIRMINGHAM  UNTV.  (ENGLAND).  DEPT.  OF 
CIVIL  ENGINEERING. 

Some  Hydrological  Aspects  of  Weather  Radar 

Research  in  the  United  Kingdom, 

W88-01964  7C 

Stable  Foams  in  Activated  Sludge  Plants, 
W88-02055  5D 

BISWAS  AND  ASSOCIATES,  OXFORD 
(ENGLAND). 

Methodology  for  Monitoring  and  Evaluation  of 
Integrated  Land  and  Water  Development, 
W88-02232  6B 

BLACK  AND  VEATCH,  KANSAS  CITY,  MO. 

Effects  of  Alkalinity  and  Hardness  on  Anaerobic 

Digestion  of  Landfill  Leachate, 

W88-02194  5D 

BLASLAND  AND  BOUCK  ENGINEERING, 

SYRACUSE,  NY. 
Comparison  of  Earth  Resistivity  and  Electro- 
magnetic Survey  Methods, 
W88-01713  7B 

BOSTON  COLL.,  CHESTNUT  HTLL,  MA. 
DEPT.  OF  CHEMISTRY. 

Measurement  of  the  Mass  Accommodation  Co- 
efficient of  S02  (g)  on  Water  Droplets, 
W88-01859  5B 

BOWLING  GREEN  STATE  UNIV.,  OH. 

Tidal  Power  Generation  in  the  Fundy  Region, 
W88-01925  8C 

BOWLING  GREEN  STATE  UNIV.,  OH.  DEPT. 
OF  BIOLOGICAL  SCIENCES. 

Biomass  and  Compositional  Changes  in  the  Peri- 
phytic  Community  of  an  Artificial   Stream  in 
Response  to  Lowered  pH, 
W88-02468  5C 

Physiological   Responses  of  Soybean   (Glycine 
max  L.  Merr)  to  Simulated  Acid  Rain  and  Ambi- 
ent Ozone  in  the  Field, 
W88-02473  5C 


BOYLE  ENGINEERING  CORP.,  ORLANDO, 
FL. 

Impacts  of  Multi-Jurisdictional  Agreements  and 
Effluent   Disposal   by  Citrus   Irrigation  on  the 
Development  of  an  Industrial  Waste  Pretreat- 
ment Program, 
W88-02160  6E 

BRITISH  COLUMBIA  UNIV.,  VANCOUVER. 
DEPT.  OF  GEOLOGICAL  SCIENCES. 

Simultaneous  Inversion  of  Hydrogeologic  Data 
and  Thermal  Data:  1.  Theory  and  Application 
Using  Hydraulic  Head  Data, 
W88-01691  2F 

BRITISH  NUCLEAR  FUELS  LTD., 
WARRINGTON  (ENGLAND). 

Storage  Pond, 

W88-01783  5E 

BROOKHAVEN  NATIONAL  LAB.,  UPTON, 
NY.  PROCESS  SCIENCES  DIV. 

In  Situ  Repair  of  Deteriorated  Concrete  in  Hy- 
draulic Structures:  Feasibility  Studies, 
W88-01656  8A 

BROWN  AND  CALDWELL,  WALNUI  CREEK, 
CA. 

Effectiveness  of  Residential  Water  Conservation 

Measures, 

W88-02316  3D 

BROWN  AND  ROOT  DEVELOPMENT,  INC., 
HOUSTON,  TX. 

Biokinetic  Models  to  Optimize  Aerated  Stabili- 
zation Basins, 
W88-02164  5D 

BURDWAN  UNIV.  (INDIA).  DEPT.  OF 
BOTANY. 

Influence  of  Domestic  Sewage  on  Growth  and 
Nitrogen  Fixation  of  Azolla  pinnata  R.  Br., 
W88-02078  5E 

BUREAU  OF  ENVIRONMENTAL 

PROTECTION,  TAIPEI  (TAIWAN). 

Biological  Treatment  of  Soy  Sauce  Fermenta- 
tion Waste  -  Computer  Simulation  of  Fill-and- 
Draw  Activated  Sludge  System, 
W88-02216  5D 

BUREAU  OF  RECLAMATION,  AUBURN,  CA. 
SIERRA  COOPERATIVE  PILOT  PROJECT. 

Field  Evaluation  of  a  Dual-Channel  Microwave 
Radiometer  Designed  for  Measurements  of  Inte- 
grated Water  Vapor  and  Cloud  Liquid  Water  in 
the  Atmosphere, 
W88-02053  7B 

BUREAU  OF  RECLAMATION,  DENVER,  CO. 
APPLIED  SCIENCES  BRANCH. 

Blue  Mesa  Reservoir,  Colorado:  A  Historical 
Review  of  Its  Limnology,  1965-1985, 
W88-01665  2H 

BUREAU  OF  RECLAMATION,  DENVER,  CO. 
ENGINEERING  AND  RESEARCH  CENTER. 

Cement    Grout    Flow    Behavior    in    Fractured 

Rock. 

W88-01603  8G 

Tests  of  Soil-Fly  Ash  Mixtures  for  Soil  Stabiliza- 
tion and  Canal  Lining, 
W88-01604  8G 

Characteristics  of  Big   Sandy   River   Drainage 
Basin  Water  and  of  Salty  Aquifer  Water, 
W88-01614  5E 

Long-Term  Changes  in  the  Properties  of  Soil 

Linings  for  Canal  Seepage  Control, 

W88-01664  8D 

Dynamic  Testing  of  Homogeneous  Embankment 

Models, 

W88-01669  8D 


BUREAU  OF  RECLAMATION,  DENVER,  CO. 
HYDRAULICS  BRANCH. 

Hydraulic  Model  Study  of  Brantley  Dam  Spill- 
way, 
W88-01666  8B 

BUREAU  OF  RECLAMATION,  MONTROSE, 
CO. 

Colorado   River   Augmentation   Demonstration 

Program. 

W88-01609  3B 

BUREAU  OF  RECLAMATION, 
SACRAMENTO,  CA.  MID-PACIFIC 
REGIONAL  OFFICE. 

Trace  Metal  Distribution  in  Drowned   Plants, 

Shasta  Reservoir,  California, 

W88-02333  5B 

BUREAU  OF  RECLAMATION, 
WASHINGTON,  DC.  OFFICE  OF  WATER 
RESEARCH. 

Mount  St.  Helens:  The  Aftermath, 

W88-02272  5G 

CAL  RECOVERY  SYSTEMS,  INC., 
RICHMOND,  CA. 

Composting  and  The  Limiting  Factor  Principle, 
W88-02122  5E 

CALGON  CORP.,  PITTSBURGH,  PA. 

Thermal    Reactivation   of  Granular   Activated 

Carbon, 

W88-02299  5D 

Precipitation   Equilibrium   During   Evaporation 
of  Water  Containing  High  Dissolved  Salts, 
W88-02443  3A 

CALIFORNIA  REGIONAL  WATER  QUALITY 
CONTROL  BOARD,  OAKLAND.  SAN 
FRANCISCO  BAY  REGION. 

Regulation  of  Underground  Chemical  Storage 
Tanks  in  the  San  Francisco  Bay  Area, 
W88-01748  5B 

CALIFORNIA  UNIV.,  BERKELEY.  DEPT.  OF 
SANITARY  AND  ENVIRONMENTAL 
ENGINEERING. 

Application  of  Batch  Kinetic  Data  to  the  Sizing 
of  Continuous-Flow  Activated  Sludge  Reactors, 
W88-01944  5D 

CALIFORNIA  UNIV.,  BERKELEY.  INST.  OF 
URBAN  AND  REGIONAL  DEVELOPMENT. 

Applying  Lessons  from  Housing  to  Meeting  the 

Challenge  of  Water  and  Sanitation  for  the  Urban 

Poor, 

W88-02062  5F 

CALIFORNIA  UNIV.,  DAVIS. 

Investigation  of  Growth  Instabilities  of  the  Ice- 
Water  Interface  by  Light  Scattering  Spectrosco- 
py. 
W88-02275  2C 

CALIFORNIA  UNIV.,  DAVIS.  DEPT.  OF 
AGRICULTURAL  ECONOMICS. 

Balancing  Public  Trust  Resources  of  Mono  Lake 

and  Los  Angeles'  Water  Right:  An  Economic 

Approach, 

W88-01677  6E 

CALIFORNIA  UNIV.,  DAVIS.  DEPT.  OF 
CIVIL  ENGINEERING. 

Improved     Industrial     Wastewater     Treatment 
Through     Particle     Size     Management     Using 
Leachate  Treatment  as  a  Case  Study, 
W88-02218  5D 


OR-3 


ORGANIZATIONAL  INDEX 
CALIFORNIA  UNIV.,  DAVIS.  DEPT.  OF  ENVIRONMENTAL  TOXICOLOGY. 


CALIFORNIA  UNIV.,  DAVIS.  DEPT.  OF 
ENVIRONMENTAL  TOXICOLOGY. 

Biotransformation  of  Molinate  (Ordram)  in  the 

Striped  Bass  (Morone  Saxatilis), 

W88-02029  5B 

CALIFORNIA  UNIV.,  DAVIS.  DEPT.  OF 
LAND,  AIR  AND  WATER  RESOURCES. 

Kinetics  of  Water  Vapor  Adsorption  on  Soils, 
W88-02329  2G 

Optimal    Aqueduct   Capacity   and    Distribution 

Policy:  Continuous  Approach, 

W88-02418  5F 

CALIFORNIA  UNIV.,  DAVIS.  DEPT.  OF 
WATER  SCIENCE  AND  ENGINEERING. 

Optimal    Aqueduct   Capacity   and   Distribution 

Policy:  Discrete  Approach, 

W88-02419  5F 

CALIFORNIA  UNIV.,  IRVINE.  DEPT.  OF 
MECHANICAL  ENGINEERING. 

Calibration  of  an  Airborne  Lyman-Alpha  Hy- 
grometer  and    Measurement   of  Water   Vapor 
Flux  Using  a  Thermoelectric  Hygrometer, 
W88-02043  7B 

CALIFORNIA  UNIV.,  LOS  ANGELES. 
SCHOOL  OF  ENGINEERING  AND  APPLIED 
SCIENCE. 

Conflict  Between  Flood  and  Drought  Prepared- 
ness in  the  Colorado  River  Basin, 
W88-02250  6D 

CALIFORNIA  UNIV.,  SAN  DIEGO,  LA 
JOLLA.  DEPT.  OF  CHEMISTRY. 

Prediction  of  Borate  Mineral  Equilibria  in  Natu- 
ral Waters:  Application  to  Searles  Lake,  Califor- 
nia, 
W88-01971  2K 

CAMBRIDGE  UNIV.  (ENGLAND).  DEPT.  OF 
APPLIED  MATHEMATICS  AND 
THEORETICAL  PHYSICS. 

Two-Equation  Model  for  Contaminant  Disper- 
sion in  Natural  Streams, 
W88-02328  5B 

CAMP,  DRESSER  AND  MCKEE,  INC., 
BOSTON,  MA. 

Impact  of  Sludge  Incineration  on  the  Environ- 
ment, 
W88-01515  5C 

CANADA  CENTRE  FOR  INLAND  WATERS, 
BURLINGTON  (ONTARIO). 

Nitrogen    and    Contaminant    Control    of  Coke 

Plant    Effluents    in    an    Upgraded    Biological 

System, 

W88-02307  5G 

CANONIE  ENGINEERS,  INC.,  DENVER,  CO. 

Issues  of  Aquifer  Leakage  in  In-Situ  Uranium 

Mining, 

W88-01587  2F 

CAPE  TOWN  UNIV.  (SOUTH  AFRICA).  DEPT. 
OF  APPLIED  MATHEMATICS. 

Preliminary    Carbon    Budget    of  the    Southern 

Benguela  Pelagic  Ecosystem, 

W88-01635  2L 

CAPE  TOWN  UNIV.  (SOUTH  AFRICA).  DEPT. 
OF  CHEMICAL  ENGINEERING. 

Hypothesis  for  Pelletisation  in  the  Upflow  An- 
aerobic Sludge  Bed  Reactor, 
W88-02089  5D 

CARLETON  UNIV.,  OTTAWA  (ONTARIO). 
INST.  OF  CIVIL  ENGINEERING. 

Migration  and  Containment  of  Leachants  from 

Uranium  Tailings  Ponds, 

W88-01557  5E 


CEA  CENTRE  D'ETUDES  NUCLEAIRES  DE 
FONTENAY-AUX-ROSES  (FRANCE). 

239,  240Pu  Levels  in  Mussels  Mytilus  Sp.  Col- 
lected from  the  French  Coasts  (1983-1984):  A 
Radiochemical  and  Microanalytical  Study  (Suivi 
des  Niveaux  de  Plutonium  239-240  dans  des 
Moules  Mytilus  Sp.  Prevelees  sur  le  Littoral 
Francais  (1983-1984):  Etudes  Radiochimique  et 
Microanalytique), 
W88-02105  5B 

CENTRAL  ELECTRICITY  GENERATING 
BOARD,  LEATHERHEAD  (ENGLAND). 
CENTRAL  ELECTRICITY  RESEARCH  LABS. 

Wet  Deposition  of  Sulfate  and  Its  Relationship 

to  Sulphur  Dioxide  Emissions, 

W88-02406  5B 

CENTRAL  INST.  FOR  MINING 
DEVELOPMENT,  BUDAPEST  (HUNGARY). 

Rebuilding  of  Original  Water  Balance  in  Karstic 

Reservoirs, 

W88-01574  4B 

CENTRAL  SOIL  SALINITY  RESEARCH 
INST.,  KARNAL  (INDIA).  DIV.  OF 
AGRICULTURAL  ENGINEERING. 

Managing  Rotational  Canal  Water  Supplies  on 

the  Farm, 

W88-02384  3F 

CENTRE  DE  RECHERCHES  EN  PHYSIQUE 
DE  L'ENVIRONNEMENT,  ISSY-LES- 
MOULINEAUX  (FRANCE). 

Retrieval  of  Horizontal  Wind  Field  and  Mesos- 
cale  Vertical  Vorticity  in  Stratiform  Precipita- 
tion by  Conical  Scannings  with  Two  Doppler 
Radars, 
W88-02047  7B 

CENTRE  FOR  DEVELOPMENT  RESEARCH, 
HYDERABAD  (INDIA). 

Delaware  River  Basin:  Water  Pricing  and  Fi- 
nancing Issues, 
W88-01867  6C 

CENTRE  FOR  WATER  RESOURCES 
DEVELOPMENT  AND  MANAGEMENT, 
CALICUT  (INDIA). 

Digital  Simulation  Model  for  Brine  Coning  in 

Unconfmed  Anisotropic  Aquifers, 

W88-02441  2F 

CENTRE  FOR  WATER  RESOURCES 
DEVELOPMENT  AND  MANAGEMENT, 
KUNNAMANGALAM  (INDIA).  WATER 
QUALITY  AND  ENVIRONMENT  DIV. 

Analysis  of  Sub-Microgram  Levels  of  Palladium 
(II)  in  Environmental  Samples  by  Selective  Ex- 
traction and  Spectrophotometric  Determination 
with  N-p-Methoxyphenyl-2-Furylacrylohydrox- 
amic  Acid  and  5-(Diethylamino)-2-(2- 
Pyridylazo)Phenol, 
W88-01832  5A 

CENTRE  NATIONAL  DE  LA  RECHERCHE 
SCIENTIFIQUE,  GIF-SUR-YVETTE  (FRANCE). 
INST.  DE  PHYSIOLOGIE  VEGETALE. 

Effect  of  a  Rapid  and  a  Slow  Drought  Cycle 
Followed  by  Rehydration  on  Stomatal  and  Non- 
Stomatal  Components  of  Leaf  Photosynthesis  in 
Phaseolus  Vulgaris  L., 
W88-01703  21 

CENTRO  DE  CALCULO  ELECTRONICO, 

MADRID  (SPAIN). 

Some  Effects  of  Longshore  Bottom  Variability 

on  NW  African  Upwelling  Dynamics  (Algunos 

Efectos  de  la  Influencia  de  la  Variacion  de  Pro- 

fundidad   de   Costa   y   Fondo  en   Sentido   N-S 

Sobre  la  Dinamica  del  Afloramiento  del  NO  de 

Africa), 

W88-0162I  2L 


CENTRO  DE  TECNOLOGIA  PESQUERA, 

CANARIAS  (SPAIN). 

Nutrient  Distributions  in  the  Central  Water 
Mass  Front  near  Cabo  Blanco,  October  1981, 
W88-01618  2L 

Identified   Phytoplanktonic  Species  in  Shallow 
Waters  off  Eastern  Canary  Islands  (Especies  Fi- 
toplanctonicas  Identificadas  en  Aguas  Litorales 
de  las  Islas  Canarias  Orientales), 
W88-01641  2L 

CESKOSLOVENSKA  AKADEMIE  VED, 
PRAGUE.  USTAV  GEOLOGIE  A 
GEOTECHNIKY. 

Liquidation  of  Abandoned  Mine  Excavations  by 

Flooding, 

W88-01583  4B 

CH2M  HILL,  INC.,  GAINESVILLE,  FL. 

Performance  of  a  Natural  Wetland  Treatment 
System  for  Wastewater  Management, 
W88-01822  5D 

CH2M/HILL,  RESTON,  VA. 

Evaluation  of  Industrial  Process  Modifications 

to   Reduce   Hazardous   Wastes   in   the   Armed 

Services, 

W88-02191  5D 

CH2M,  INC.,  PORTLAND,  OR. 

Using  Peaking  Factors  to  Update  Water  Rates, 
W88-02391  6C 

CHINA  STEEL  CORP.,  KAOHSIUNG 
(TAIWAN).  DEPT.  OF  RESEARCH  AND 
DEVELOPMENT. 

PAC-Activated  Sludge  Treatment  of  Coke-Plant 

Wastewater, 

W88-02136  5D 

CHIYODA  CHEMICAL  ENGINEERING  AND 

CONSTRUCTION  CO.  (JAPAN). 
Method  for  Strengthening  Soft  Soil, 
W88-01779  2G 

CINCINNATI  UNIV.,  OH.  DEPT.  OF  CIVIL 
AND  ENVIRONMENTAL  ENGINEERING. 

Reverse  Osmosis  Membrane  Fouling  by  Sanitary 
Landfill  Leachate  and  Copper  Plating  Solutions, 
W88-02179  5D 

CLAYTON  ENVIRONMENTAL 
CONSULTANTS,  INC.,  NOVI,  MI. 

Determination  of  Parts-per-Billion  Concentra- 
tions of  Dioxane  in  Water  and  Soil  by  Purge  and 
Trap  Gas  Chromatography/Mass  Spectrometry 
or  Charcoal  Tube  Enrichment  Gas  Chromatog- 
raphy, 
W88-01868  5A 

CLEMSON  UNIV.,  SC.  DEPT.  OF 
ENVIRONMENTAL  SYSTEMS 
ENGINEERING. 

Defluoridation  of  Black  Creek  Aquifer  Waters, 
W88-01769  5F 

CLEMSON  UNIV.,  SC.  DEPT.  OF  PHYSICS 
AND  ASTRONOMY. 

Observations  of  Thunderstorm  Reflectivities  and 
Doppler  Velocities  Measured  at  VHF  and  UHF, 
W88-02051  7B 

CLEMSON  UNIV.,  SC.  WATER  RESOURCES 
RESEARCH  INST. 

Fiscal  Year  1986  Program  Report  (South  Caroli- 
na Water  Resources  Research  Institute). 
W88-01774  9D 


OR-4 


ORGANIZATIONAL  INDEX 


CORVALLIS  ENVIRONMENTAL  RESEARCH  LAB.,  OR. 


COASTAL  ENGINEERING  RESEARCH 
CENTER,  VICKSBURG,  MS. 

Coastal  and  Inlet  Processes  Numerical  Modeling 


System, 
W88-01546 


SB 


Unique  Design  Aspects  of  a  Large-Scale  Experi- 
mental Sand  Bypassing  System, 
W88-01551  8A 

COLORADO  SPRINGS  DEPT.  OF  UTILITIES, 

CO. 

Impact    of    EPA's    Biomonitoring    Policy    on 

POTWs, 

W88-01823  5G 

COLORADO  STATE  UNIV.,  FORT  COLLINS. 
DEPT.  OF  AGRICULTURAL  AND  NATURAL 
RESOURCE  ECONOMICS. 

Regional    Economic   Growth    From    Irrigation 
Development:  Evidence  From  Northern  High- 
Plains  Ogallala  Groundwater  Resource, 
W88-01911  6D 

COLORADO  STATE  UNIV.,  FORT  COLLINS. 
DEPT.  OF  CIVIL  ENGINEERING. 

Macroscale  Analysis  of  Upland  Erosion, 
W88-01965  2J 

COLORADO  STATE  UNTV.,  FORT  COLLINS. 
DEPT.  OF  PLANT  PATHOLOGY  AND  WEED 
SCIENCE. 

Presence    of    Erwinia    carotovora    in    Surface 

Water  in  North  America, 

W88-01711  2H 

COLORADO  STATE  UNIV.,  FORT  COLLINS. 
DEPT.  OF  POLITICAL  SCIENCE. 

River  Basin  Concept  as  Seen  from  a  Manage- 
ment Perspective  in  USA, 
W88-02257  6B 

COLORADO  UNIV.  AT  BOULDER.  DEPT.  OF 
CIVIL,  ENVTRONMENTAL,  AND 
ARCHITECTURAL  ENGINEERING. 

Public  Attitudes  toward  Water  Conservation, 
W88-02315         -  3D 

COLORADO  UNTV.  AT  BOULDER.  DEPT.  OF 
ENVIRONMENTAL,  POPULATION,  AND 
ORGANTSMIC  BIOLOGY. 

Natural  Selection  on  the  Plant-Water  Relations 
of  Cleome  Serrulata  Growing  Along  Natural 
Moisture  Gradients, 
W88-01705  21 

COLORADO  UNIV.,  BOULDER.  DEPT.  OF 
CIVIL,  ENVTRONMENTAL,  AND 
ARCHITECTURAL  ENGINEERING. 

Strength   Design   of  Reinforced-Concrete   Hy- 
draulic Structures.  Report  6:  Analytical  Study  of 
the   Ultimate   Behavior  of  Model   Reinforced- 
Concrete  Circular  Conduits, 
W88-01657  8F 

COLORADO  WATER  RESOURCES 
RESEARCH  INST.,  FORT  COLLINS. 

Groundwater  Quality  Protection  Policies  for 
The  Rocky  Mountain  Region  and  the  Nation. 
W88-02269  5G 

COMMISSION  OF  THE  EUROPEAN 
COMMUNITIES,  ISPRA  (ITALY).  JOINT 
RESEARCH  CENTRE. 

Coastal-Zone-Color-Scanner    (CZCS)    Imagery 
from  Northwest  African  Upwelling, 
W88-01634  7B 

Measurement  of  Cadmium  Adsorption  on  Sedi- 
ments of  Lake  Comabbio  -  North  Italy  (Mesures 
D" Adsorption  du  Cadmium  sur  les  Sediments  du 
lac  de  Comabbio  -  Italie  du  Nord), 
W88-O2016  SB 

Biomphalaria  Glabrata  (SAY),  A  Suitable  Orga- 
nism for  a  Biotest, 
W88-02020  5A 


COMMONWEALTH  SCIENTIFIC  AND 
INDUSTRIAL  RESEARCH  ORGANIZATION, 
CANBERRA  (AUSTRALIA).  DIV.  OF 
ENVIRONMENTAL  MECHANICS. 

Macroscopic  and  Microscopic  Capillary  Length 
and  Time  scales  From  Field  Infiltration, 
W88-01684  2G 

COMMONWEALTH  SCIENTIFIC  AND 
INDUSTRIAL  RESEARCH  ORGANIZATION, 
GRIFFITH  (AUSTRALIA).  CENTRE  FOR 
IRRIGATION  RESEARCH. 

Physiological  Responses  of  Cotton  to  a  Single 
Waterlogging  at  High  and  Low  N-Levels, 
W88-01992  3F 

COMMONWEALTH  SCIENTIFIC  AND 
INDUSTRIAL  RESEARCH  ORGANIZATION, 
HOBART  (AUSTRALIA).  MARINE  LABS. 

Temporal  Variation  of  Metals  in  the  Seagrass 
Posidonia  australis  and  Its  Potential  as  a  Sentinel 
Accumulator  Near  a  Lead  Smelter, 
W88-01997  5B 

COMMONWEALTH  SCIENTIFIC  AND 
INDUSTRIAL  RESEARCH  ORGANIZATION, 
SUTHERLAND  (AUSTRALIA).  DIV.  OF 
ENERGY  CHEMISTRY. 

Mechanism  of  Toxicity  of  Ionic   Copper  and 

Copper  Complexes  to  Algae, 

W88-02369  5C 

COMMONWEALTH  SCIENTIFIC  AND 
INDUSTRIAL  RESEARCH  ORGANIZATION, 
WEMBLEY  (AUSTRALIA).  DIV.  OF 
GROUNDWATER  RESEARCH. 

Subsurface  Water  Flow  Simulated  for  Hillslopes 
With  Spatially  Dependent  Soil  Hydraulic  Char- 
acteristics, 
W88-01685  2G 

COMMUNICATIONS  RESEARCH  CENTRE, 
OTTAWA  (ONTARIO). 

Influence    of    Raingage    Integration    Time    on 
Measured  Rainfall-Intensity  Distribution  Func- 
tions, 
W88-02046  ?B 

COMPAGNIE  GENERALE  DES  EAUX,  PARIS 
(FRANCE). 

Oxidation-Reduction    Potential   (ORP)   Regula- 
tion: A  Way  to  Optimize  Pollution  Removal  and 
Energy   Savings  in   the   Low   Load   Activated 
Sludge  Process, 
W88-01958  5D 

COMPANHIA  DE  SANEAMENTO  BASICO 
DO  ESTADO  DE  SAO  PAULO  (BRAZIL). 

Biogas  Clean-Up  and  Utilization, 

W88-02118  5D 

COMPANHIA  DE  TECHNOLOGIA  DE 
SANEAMENTO  AMBIENTAL,  SAO  PAULO 
(BRAZIL). 

Microbiology  of  Anaerobic  Digestion, 
W88-02107  5D 

Criteria  for  the  Utilization,  Design  and  Oper- 
ation of  U ASB  Reactors, 
W88-02111  5D 

COMPANHIA  DE  TECNOLOGIA  DE 
SANEAMENTO  AMBIENTAL,  SAO  PAULO 
(BRAZIL). 

Development  of  Technology  for  the  Use  of  the 
UASB  Reactor  in  Domestic  Sewage  Treatment, 
W88-02115  5D 

COMPANIA  GENERAL  DE  SONDEOS  S.A., 

MADRID  (SPAIN). 

Geophysical  Prospecting  for  Mined  Areas  Iden- 
tification. 'San  Jose'  Mine  Case  History  (Caceres 
-  Spain), 
W88-01582  4B 


CONCORDIA  UNIV.,  LOYOLA  CAMPUS, 
MONTREAL  (QUEBEC).  ECOTOXICOLOGY 
RESEARCH  LAB. 

Thiocyanate  Toxicity  to  Daphnia  magna:  Modi- 
fied by  pH  and  Temperature, 
W88-02026  5C 

CONCORDIA  UNIV.,  LOYOLA  CAMPUS, 
MONTREAL  (QUEBEC).  WATER 
POLLUTION  RESEARCH  LAB. 

Effect  of  Avoidance  on  the  Plasma-cation  Con- 
centration of  Brook  Trout  (Salvelinus  fontinalis) 
Subjected  to  Varying  Levels  of  Acidity, 
W88-02028  5C 

CONESTOGA-ROVERS  AND  ASSOCIATES, 
WATERLOO  (ONTARIO). 

Monitoring  an  Implemented  Remedial  Action, 
W88-01745  5E 

CONNECTICUT  COLL.,  NEW  LONDON. 
DEPT.  OF  ZOOLOGY. 

Low  Salinity  Induces  Reversible  Tissue  Regres- 
sion in  the  Estuarine  Sponge  Microciona  Proli- 
fera  (Ellis  and  Solander), 
W88-02129  2L 

Low  Salinity  Induces  Reversible  Tissue  Regres- 
sion in  the  Estuarine  Sponge  Microciona  proli- 
fera  (Ellis  and  Solander), 
W88-02368  2L 

CONNECTICUT  DEPT.  OF 
ENVIRONMENTAL  PROTECTION, 
HARTFORD. 

Implementation  of  a  Water  Quality-Based  Strat- 
egy for  Protection  of  Aquatic  Life, 
W88-01824  5G 

COOK  COLL.,  NEW  BRUNSWICK,  NJ. 

Influence  of  Industrial  Wastes  on  the  Formation 
of  Volatile  Halogenated  Organics  During  Efflu- 
ent Chlorination, 
W88-02195  5D 

COOK  COLL.,  NEW  BRUNSWICK,  NJ.  DEPT. 
OF  ENVIRONMENTAL  SCIENCE. 

Analysis  of  EPA  Guidance  on  Composting 
Sludge:  Part  IV  -  Facility  Design  and  Operation, 
W88-02127  5D 

COOPERATIVE  REGIONAL  DOS 
PRODUCTORES  DE  ACUCAR  DE  ALAGOAS, 
MACEIO  (BRAZIL). 

Utilization  of  Vinasse  Effluents  from  an  Anaero- 
bic Reactor, 
W88-02117  5D 

COPENHAGEN  UNIV.  (DENMARK). 

Computerized  Soil  Data  Used  in  Agricultural 

Water  Planning,  Denmark. 

W88-01921  7C 

CORNELL  UNIV.,  ITHACA,  NY. 

Uptake    of  Cadmium    and    Zinc   by    Corn    on 

Sludge-Treated  Soils, 

W88-02124  5E 

CORNELL  UNIV.,  ITHACA,  NY.  DEPT.  OF 
ENTOMOLOGY. 

Preference  of  the  Green  Peach  Aphid,  Myzus 
persicae,  for  Plants  Grown  in  Sewage  Sludges, 
W88-01724  3C 

CORVALLIS  ENVIRONMENTAL  RESEARCH 
LAB.,  OR. 

Total  Alkalinity  of  Surface  Waters:  A  Map  of 

the  Western  Region. 

W88-01884  7C 


OR-5 


ORGANIZATIONAL  INDEX 


COVENTRY  (LANCHESTER)  POLYTECHNIC  (ENGLAND). 


COVENTRY  (LANCHESTER)  POLYTECHNIC 
(ENGLAND). 

Lake  Perched  on  Piscine  Peril, 

W88-01989  2G 

CROSS/TESSITOR  AND  ASSOCIATES, 
ORLANDO,  FL. 

Pretreatment  and   Land   Disposal  of  Industrial 

Waste, 

W88-01732  5E 

CWC-HDR,  INC.,  EDMONDS,  WA. 

Alerting  Engineers  to  New  EPA   Safe  Water 

Regulations, 

W88-01812  5G 

DAMES  AND  MOORE,  GOLDEN,  CO. 

Reactions   of  Chlorine   and   Chlorine   Dioxide 
with  Resorcinol  in  Aqueous  Solution  and  Ad- 
sorbed on  Granular  Activated  Carbon, 
W88-01847  5F 

DAMES  AND  MOORE,  PHOENIX,  AZ. 

Plan  for  Archaeological  Investigations  at  Histor- 
ic Dam  Construction  Camps  in  Central  Arizona. 
W88-01673  6G 

DANIEL  INTERNATIONAL,  GREENVALE, 
SC. 

Design  and  Operation  of  Wet  Corn  Milling  Pre- 
treatment Facilities, 
W88-02161  5D 

DARTMOUTH  COLL.,  HANOVER,  NH.  DEPT. 
OF  BOLOGICAL  SCIENCES. 

Quantitative   Comparison   of  Food   Niches   in 
Some  Freshwater  Zooplankton:  A  Multi-Tracer- 
Cell  Approach, 
W88-01704  2H 

DELAWARE  UNIV.,  NEWARK.  COLL.  OF 
MARINE  STUDIES. 

Subtidal  Volume  Exchange  Through  the  Chesa- 
peake and  Delaware  Canal, 
W88-01858  2L 

DELAWARE  UNIV.,  NEWARK.  DEPT.  OF 
CIVIL  ENGINEERING. 

Removal  of  Cadmium  at  High  and  Low  Dosages 

by  an  Extended  Aeration  Process, 

W88-02175  5D 

Modified  Extended  Aeration  Plant  for  Minimiz- 
ing Sludge  Production, 
W88-O2208  5D 

DELAWARE  UNIV.,  NEWARK.  WATER 
RESOURCES  CENTER. 

Fiscal   Year    1986  Program   Report   (Delaware 

Water  Resources  Center), 

W88-01766  9D 

DELTA  BRANCH  EXPERIMENT  STATION, 
STONEVILLE,  MS. 

Short-term  Effects  of  Propanil  on  Oxygen  Pro- 
duction by  Plankton  Communities  from  Catfish 
Ponds, 
W88-01723  5C 

Acute  Toxicity  of  Potassium  Permanganate  to 

Channel  Catfish  Fingerlings, 

W88-02038  5C 

DEPARTMENT  OF  ENERGY,  NEW  YORK. 
ENVIRONMENTAL  MEASUREMENTS  LAB. 

Electrothermal  Atomic-Absorption  Spectromet- 

ric  Analysis  of  Lake  Waters  for  Mn,  Fe,  Pb,  and 

Cd, 

W88-02359  5A 

DEPARTMENT  OF  ENERGY,  WASHINGTON, 
DC.  OFFICE  OF  HEALTH  AND 
ENVIRONMENTAL  RESEARCH. 

DOE  Deep  Probe  -  Field  Evaluation  and  Plan- 
ning Workshop, 
W88-OI607  5B 


DEPARTMENT  OF  FISHERIES  AND 
OCEANS,  ST.  ANDREWS  (NEW 
BRUNSWICK).  BIOLOGICAL  STATION. 

pH  Profiles  from  Diatom  Stratigraphies  in  Sedi- 
ment Cores  of  Selected  Lakes  of  New  Bruns- 
wick and  Nova  Scotia,  Canada, 
W88-02482  5C 

DEPARTMENT  OF  FISHERIES  AND 
OCEANS,  WINNIPEG  (MANITOBA). 
FRESHWATER  INST. 

Herbicide  Levels  in  Rivers  Draining  Two  Prai- 
rie Agricultural  Watersheds  (1984), 
W88-01800  5B 

Chemical  Effects  of  Spring  and  Summer  Alum 

Additions   to   a   Small,    Northwestern   Ontario 

Lake, 

W88-02462  5G 

DETOX,  INC.,  DAYTON,  OH. 

Groundwater  Treatment  Technology, 
W88-02322  5G 

DETROIT  EDISON  CO.,  MI. 

Fly  Ash  Disposal  in  a  Limestone  Quarry:  Hy- 

drogeochemical  Considerations, 

W88-01740  5E 

DIREKTORATET  FOR  VILT  OG 
FERSKVANNSFISK,  TRONDHEIM 
(NORWAY).  FISH  RESEARCH  DIV. 

Addition  of  NaOH,  Limestone  Slurry  and  Fine- 
grained Limestone  to  Acidified  Lake  Water  and 
the  Effects  on  Smolts  of  Atlantic  Salmon  (Salmo 
Salar  L.), 
W88-02342  5G 

DISTRICT  OF  COLUMBIA  DEPT.  OF 
ENVIRONMENTAL  SERVICES, 
WASHINGTON. 

Sewage  Sludge  Composting  at  the  Blue  Plains 
Wastewater  Treatment  Plant,  Washington,  DC, 
W88-01512  5E 

DOME  PETROLEUM  LTD.,  CALGARY 
(ALBERTA). 

Method  for  Containing  Oil  and/or  Gas  Within  a 

Blow-Out  Cover  Dome, 

W88-01785  5G 

DONOHUE  AND  ASSOCIATES,  INC., 
SHEBOYGAN,  WI. 

Containment  of  Iron  Sulfate  from  Abandoned 
Pickle  Liquor  Ponds  Investigation,   Feasibility 
Study  Design  and  Construction, 
W88-01742  5E 

Wastewater    Treatment  by    Spray    Irrigation, 

Quality  of  Effluent  and  Impacts  on  Soils  and 

Groundwater, 

W88-02153  5D 

DORR-OLIVER,  INC.,  STAMFORD,  CT. 

Scale-Up  of  the  Membrane  Anaerobic  Reactor 

System, 

W88-02172  5D 

DOW  CHEMICAL  CO.,  MIDLAND,  MI. 
HEALTH  AND  ENVIRONMENTAL 
SCIENCES. 

Comparison   of  Ethanol   Toxicity   to   Daphnia 
magna  and  Ceriodaphnia  dubia  Tested  at  Two 
Different  Temperatures:  Static  Acute  Toxicity 
Test  Results, 
W88-01721  5C 

DOW  CHEMICAL  U.S.A.,  MIDLAND,  MI. 
HEALTH  AND  ENVIRONMENTAL 
SCIENCES. 

2,2-Dibromo-3-Nitriloproprionamide    (DBNPA) 
Chemical  Degradation  in  Natural  Waters:  Ex- 
perimental  Evaluation  and   Modeling  of  Com- 
petitive Pathways, 
W88-01840  5B 


DREXEL  UNIV.,  PHILADELPHIA,  PA. 

Modelling  Toxic  Response  of  Anaerobic  Treat- 
ment, 
W88-02109  5D 

DU  PONT  DE  NEMOURS  (E.I.)  AND  CO., 
WILMINGTON,  DE. 

In-Basin  Chlorination  for  Control  of  Activated 

Sludge  Bulking  in  Industrial  Waste  Treatment 

Plants, 

W88-02207  5D 

Priority  Pollutant  Removal:  Comparison  of  the 
DuPont  PACT(R)  Process  with  Activated 
Sludge  Followed  by  Granular  Carbon  Columns, 
W88-02304  5D 

Improved  Nitrification  with  the  PACT(R)  Proc- 
ess, 
W88-02306  5D 

Thermal    Regeneration    of   PACT(R)    Process 

Powdered  Activated  Carbon, 

W88-02308  5D 

DUKE  UNIV.,  DURHAM,  NC.  SCHOOL  OF 
FORESTRY  AND  ENVIRONMENTAL 
STUDIES. 

Comparative  Toxicity,  Cholinergic  Effects,  and 
Tissue  Levels  of  S,S,S,-Tri-n-Butyl  Phosphoro- 
trithioate  (DEF)  to  Channel  Catfish  (Ictalurus 
Punctatus)  and  Blue  Crabs  (Callinectes  Sapidus), 
W88-02040  5C 

Mercury  in  Soils,  Sediments,  and  Clams  from  a 

North  Carolina  Peatland, 

W88-02470  5B 

DUNCAN,  LAGNESE  AND  ASSOCIATES, 
INC.,  PITTSBURGH,  PA. 

Development  of  an  Anaerobic  Treatment  Proc- 
ess for  Wastewaters  Containing  High  Sulfates, 
W88-02217  5D 

DYNATECH  CORP.,  CAMBRIDGE,  MA. 

Procedure  for  Determining  Potential  Gas  Quan- 
tities in  an  Existing  Sanitary  Landfill, 
W88-02119  5E 

ECOLE  NATIONALE  SUPERIEURE  DES 
MINES  DE  PARIS,  FONTAINEBLEAU 
(FRANCE).  CENTRE  D'INFORMATION 
GEOLOGIQUE. 

Comparison  of  Geostatistical  Methods  for  Esti- 
mating Transmissivity  Using  Data  on  Transmis- 
sivity  and  Specific  Capacity, 
W88-01912  2F 

ECONOMIC  AND  SOCIAL  COMMISSION 
FOR  ASIA  AND  THE  PACIFIC  (UN), 
BANGKOK  (THAILAND). 

Ecosystem  Modelling  of  a  River  Basin, 
W88-02230  6A 

ECONOMIC  RESEARCH  SERVICE, 
WASHINGTON,  DC.  NATURAL  RESOURCE 
ECONOMICS  DIV. 

Erodible   Land   and   State  Water  Quality   Pro- 
grams: A  Linkage, 
W88-01883  5G 

EIDGENOESSISCHE  ANSTALT  FUER 

WASSERVERSORGUNG, 

ABWASSERREINIGUNG  UND 

GEWAESSERSCHULTZ,  DUEBENDORF 

(SWITZERLAND). 

Behaviour  of  Alkylphenol  Polyethoxylate  Sur- 
factants   and    of    Nitrilotriacetate    in    Sewage 
Treatment, 
W88-01939  5A 


OR-6 


ORGANIZATIONAL  INDEX 

FOREST  PEST  MANAGEMENT  INST.,  SAULT  SAINTE  MARIE  (ONTARIO). 


Significance  of  Segregation  of  Biomass  in  Bio- 
films, 
W88-01943  5B 

Determination  of  Trace  Levels  of  Phenol  and 
Cresols  in   Rain  by  Continuous   Liquid-Liquid 
Extraction  and  High-Performance  Liquid  Chro- 
matography, 
W88-01984  5A 

EIDGENOESSISCHE  TECHNISCHE 
HOCHSCHULE,  ZURICH  (SWITZERLAND). 

Experimental   Study  of  Solute  Transport  in  a 

Stony  Field  Soil, 

W88-01919  5B 

EIDGENOESSISCHE  TECHNISCHE 
HOCHSCHULE,  ZURICH  (SWITZERLAND). 
GEOGRAPHISCHES  INST. 

Short-Range  Runoff  Forecasting  for  the  River 

Rhine  at  Rheinfelden:  Experiences  and  Present 

Problems, 

W88-01968  2E 

ELECTRIC  POWER  RESEARCH  INST.,  PALO 
ALTO,  CA. 

Monitoring  Methods  Assessed  for  Power  Plant 

Waste  Streams, 

W88-01815  5D 

ELECTRIC  POWER  RESEARCH  INST.,  PALO 
ALTO,  CA.  ENVIRONMENTAL  ASSESSMENT 
DEPT. 

Response  of  Two  Adirondack   Watersheds  to 

Acidic  Deposition, 

W88-02465  5C 

ELECTRICITY  SUPPLY  COMMISSION, 
JOHANNESBURG  (SOUTH  AFRICA). 

Wind  Shear  and  Upwelling  Along  the  SW  Tip 

of  Africa, 

W88-01626  2L 

ENGINEERING-SCIENCE,  FAIRFAX,  VA. 

Evaluation  of  Biodegradation  Kinetics  for  Prior- 
ity Pollutants,       - 
W88-O2210  5D 

ENGINEERING-SCIENCE,  INC.,  AUSTIN,  TX. 

Application  of  Combined   Powdered   Carbon/ 
Activated  Sludge  Treatment  to  Lurgi  Process 
Coal  Gasification  Wastewaters, 
W88-O2303  5D 


Economics  of  Adsorption  in  Wastewater  Treat- 

5D 


ment, 
W88-O2310 


ENVTRO  ENTERPRISES,  INC.,  SALT  LAKE 
CITY,  UT. 

Control  of  Bulking   Sludges:   From   the  Early 

Innovators  to  Current  Practice, 

W88-01850  5D 

ENVIRONMENTAL  CONTROL 
TECHNOLOGY  CORP.,  ANN  ARBOR,  MI. 

Case  History  of  Sampling  Problems  in  a  Sludge 

Lagoon, 

W88-O1507  5A 

ENVIRONMENTAL  CRISIS  ENGINEERS,  ST. 
LOUIS,  MO.  RYCKMAN'S  EMERGENCY 
CONSULTING  TEAM. 

Emergency  Stabilization  and  Cleanup  of  Dioxin 

Sites, 

W88-02190  5G 

ENVIRONMENTAL  DATA,  INC.,  GRAND 
RAPIDS,  MI. 

Discussion  of  Groundwater  Monitoring, 
W88-01518  7  A 

ENVIRONMENTAL  ENGINEERING  AND 
TECHNOLOGY,  INC.,  NEWPORT  NEWS,  VA. 

Testing  of  Alum  Recovery  for  Solids  Reduction 

and  Reuse, 

W88-02395  5F 


ENVIRONMENTAL  HEALTH 
DIRECTORATE,  OTTAWA  (ONTARIO). 

Mutagenicity  Studies  in  Salmonella:  Residues  of 
Ozonated    and/or    Chlorinated    Water    Fulvic 

W88-02058  5C 

ENVIRONMENTAL  MONITORING  AND 
SUPPORT  LAB.-CINCINNATI,  OH. 

Automatic  Bottle  Sealing  Mechanism  for  Se- 
quential Sampling  of  Volatile  Organics  in  Water, 
W88-02390  5A 

ENVIRONMENTAL  POLLUTION  CONTROL 
CENTER,  OSAKA  (JAPAN). 

Liquid  Chromatographic  Determination  of  Ali- 
phatic  Diamines   in   Water   Via   Derivatization 
with  Acetylacetone, 
W88-02363  5A 

ENVIRONMENTAL  PROTECTION  AGENCY, 
ATHENS,  GA.  ENVIRONMENTAL  SERVICES 
DIV. 

Use  of  the  Algal  Growth  Potential  Test  for  Data 

Assessment, 

W88-01855  5A 

ENVIRONMENTAL  PROTECTION  AGENCY, 
CHICAGO,  IL.  WATER  DIV. 

Federal    Regulatory   Considerations   in   Sludge 

Utilization, 

W88-01521  5G 

ENVIRONMENTAL  PROTECTION  AGENCY, 
CINCINNATI,  OH.  WATER  ENGINEERING 
RESEARCH  LAB. 

Removal  of  Azo  Dyes  by  the  Activated  Sludge 

Process, 

W88-02215  5D 

ENVIRONMENTAL  PROTECTION  AGENCY, 
SEATTLE,  WA.  REGION  X. 

Persistence  of  Synthetic  Solvent  Contaminants 
in  a  Glacial  Outwash  Aquifer,  Washington  State, 
W88-01734  5B 

ENVIRONMENTAL  PROTECTION  AGENCY, 
WASHINGTON,  DC. 

TEAM    Study:    Personal    Exposures   to   Toxic 
Substances  in  Air,  Drinking  Water,  and  Breath 
of  400  Residents  of  New  Jersey,  North  Carolina, 
and  North  Dakota, 
W88-01881  5C 

ENVIRONMENTAL  PROTECTION  AGENCY, 
WASHINGTON,  DC.  OFFICE  OF  DRINKING 
WATER. 

Development  of  Quantitative  Estimates  of  Un- 
certainty in  Environmental  Risk  Assessments 
When  the  Scientific  Data  Base  is  Inadequate, 
W88-02025  7C 

ENVIRONMENTAL  PROTECTION  AGENCY, 
WASHINGTON,  DC.  OFFICE  OF  WATER 
ENFORCEMENT. 

Environmental    Regulations    and    Technology, 
The  National  Pretreatment  Program. 
W88-02267  5D 

ENVIRONMENTAL  PROTECTION 
POLYMERS,  INC.,  HAWTHORNE,  CA. 

Contaminant  Fixation  Process, 

W88-02200  5E 

ENVIRONMENTAL  PROTECTION  SERVICE, 
BURLINGTON  (ONTARIO).  WASTE  WATER 
TECHNOLOGY  CENTRE. 

Field  Verification  of  On-Line  Instrumentation  at 
a  Municipal  Wastewater  Treatment  Plant, 
W88-01960  5D 

ENVIRONMENTAL  RESEARCH  GROUP, 
INC.,  ANN  ARBOR,  MI. 

Concepts,  Costs  and  Uses  of  Gas  Chromatogra- 
phy and  Gas  Chromatography/Mass  Spectros- 
copy in  the  Analysis  of  Sludge, 
W88-01506  5  A 


ENVIRONMENTAL  SCIENCE  AND 
ENGINEERING,  INC.,  GAINESVILLE,  FL. 

Removal  of  Toxic  or  Priority  Pollutants  from 

Process  Wastewater  by  GAC, 

W88-02291  5D 

EPTISA-GHESA-TRSA-EMPRESARIOS 
AGRUPADOS,  MADRID  (SPAIN). 

Prevention  of  Water  Pollution  and  Plan  for  the 

Exploitation  of  the  Ash  Tip  of  the  La  Robla 

Conventional  Power  Station, 

W88-01555  5E 

ERM-SOUTHEAST,  INC.,  BRENTWOOD,  TN. 

Methodology    of   Industrial    Wastewater    PAC 

Evaluations, 

W88-023O0  5D 

FAYETTEVILLE  STATE  UNIV.,  NC.  SCHOOL 
OF  BUSINESS  AND  ECONOMICS. 

Nationalization    and    Efficient   Management   of 

Water  Resources  in  Iran, 

W88-02417  6E 

FICHTNER,  BERATENDE  INGENIEURE 
FUER  ENERGIE-  UND 

WAERMEWIRTSCHAFT  G.M.B.H.  UND  CO. 
K.G.,  STUTTGART  (GERMANY,  F.R.) 

Treatment   of  Distillates   and   Permeates   from 
Seawater  Desalination  Plants, 

W88-02432  3A 

FLORIDA  INST.  OF  TECH.,  MELBOURNE. 
DEPT.  OF  OCEANOGRAPHY  AND  OCEAN 
ENGINEERING. 

Sediment   Trace    Metal    Contamination    in   the 

Ivory  Coast,  West  Africa, 

W88-02487  5B 

FLORIDA  UNIV.,  GAINESVILLE.  DEPT.  OF 
AGRICULTURAL  ENGINEERING. 

Using  Crop  Yield  and  Evapotranspiration  Rela- 
tions for  Regional  Water  Requirement  Estima- 
tion, 
W88-02382  2D 

FLORIDA  UNIV.,  GAINESVILLE.  DEPT.  OF 
ENVIRONMENTAL  ENGINEERING 
SCIENCES. 

Reduction  of  Microbial  Indicators  and  Viruses 

in  a  Cypress  Strand, 

W88-01947  5B 

FLORIDA  UNIV.,  GAINESVILLE.  DEFT.  OF 
FOOD  AND  RESOURCE  ECONOMICS. 

Optimizing  Nonpoint  Source  Controls  in  Water 

Quality  Regulation, 

W88-02378  5G 

FLORIDA  UNIV.,  GAINESVILLE.  DEPT.  OF 
GEOGRAPHY. 

Annual  Low  Flows  Generated  by  Mixed  Proc- 
esses, 
W88-01967  2E 

FLYGT  A.B.,  SOLNA  (SWEDEN). 

Main  Dewatering  of  Mines  New  Cost  Saving 

Techniques, 

W88-01578  4B 

FOOD  AND  AGRICULTURE  ORGANIZATION 
OF  THE  UNITED  NATIONS,  ROME  (ITALY). 

Different  Types  of  River   Basin   Entities   -   A 

Global  Outlook, 

W88-02256  6E 

FOREST  PEST  MANAGEMENT  INST.,  SAULT 
SAINTE  MARIE  (ONTARIO). 

Use  of  Bioassays  to  Assess  Aquatic  Arthropod 
Mortality  from  Permethrin  Drift  Deposits, 
W88-02037  5C 


mm 


m 


•'•''.•'."■*.■■ 


OR-7 


ORGANIZATIONAL  INDEX 
FORSCHUNGSINSTITUT  FUER  MIKROBIOLOGIE  UND  HYGIENE,  BAD  ELSTER  (GERMAN 


FORSCHUNGSINSTITUT  FUER 
MIKROBIOLOGIE  UND  HYGIENE,  BAD 
ELSTER  (GERMAN  D.R.). 

Aliphatic  and  Aromatic  Halocarbons  as  Poten- 
tial Mutagens  in  Drinking  Water.  III.  Halogenat- 
ed  Ethanes  and  Ethenes, 
W88-01811  5C 

FOTH  AND  VAN  DYKE  AND  ASSOCIATES, 
INC.,  GREEN  BAY,  WI. 

Nitrogen    Transformations    and    Reduction    by 

Ridge  and  Furrow  Land  Treatment  of  Dairy 

Waste, 

W88-02173  5D 

FRESHWATER  FISHERIES  LAB., 
PITLOCHRY  (SCOTLAND). 

Long-Term    Changes    in    Fish    Populations    of 
Acid   Streams  and   Lochs  in  Galloway   South 
West  Scotland, 
W88-02485  2H 

GEMEINNUTZIGE  G.M.B.H.,  ALGAU 
(GERMANY,  F.R.). 

Headspace  Technique  to  Determine  the  Pres- 
ence of  Volatile  Halocarbons  in  Drinking  Water. 
The  Problematic  Arising  from  the  Preparation 
of  a  Blank  Sample  as  Well  as  the  Cleansing  of 
the  Sampling  Apparatuses  (Headspace-Technik 
zur  Bestimmung  von  fluchtingen  Chlorkohlen- 
wasserstoffen  in  Trinkwasser.  Problematik  der 
Erstellung  von  Nullwasser  sowie  Reinigung  der 
Probenahmegefasse), 
W88-01977  5A 

GENERAL  AUTHORITY  FOR  FISH 
RESOURCES  DEVELOPMENT,  CAIRO 
(EGYPT). 

Culture  of  Mullet  Species  in  Ponds  Receiving 
Iron  Crush  Effluents  at  El-Baharia  Oasis,  Egypt, 
W88-02041  81 

GEO/RESOURCE  CONSULTANTS,  INC., 
WASHINGTON,  DC. 

Site  Safety  at  the  Middletown  Road  Removal, 
W88-01744  5E 

GEOLOGICAL  SURVEY,  ALBANY,  NY. 
WATER  RESOURCES  DIV. 

Geochemical    Evolution    of    Groundwater    in 
Stratified-Drift  and  Arkosic  Bedrock  Aquifers  in 
North  Central  Connecticut, 
W88-01686  2F 

GEOLOGICAL  SURVEY,  ATLANTA,  GA. 
WATER  RESOURCES  DIV. 

New  Studies  of  Urban  Flood  Frequency  in  the 

Southeastern  United  States, 

W88-02352  4C 

GEOLOGICAL  SURVEY,  COLUMBIA,  SC. 
WATER  RESOURCES  DIV. 

Bacteria  in  Deep  Coastal  Plain   Sediments  of 

Maryland:     A     Possible     Source    of    C02    to 

Groundwater, 

W88-01694  2F 

GEOLOGICAL  SURVEY,  DENVER,  CO. 

Theoretical  Analysis  of  the  Transient  Pressure 
Response  From  a  Constant  Flow  Rate  Hydrau- 
lic Conductivity  Test, 
W88-01679  2G 

Paleodischarge  of  the  Late  Pleistocene  Bonne- 
ville Flood,  Snake  River,  Idaho,  Computed  from 
New  Evidence, 
W88-O1808  2E 

GEOLOGICAL  SURVEY,  DORAVILLE,  GA. 
WATER  RESOURCES  DIV. 

Simulation  of  Flood  Hydrographs  for  Georgia 

Streams, 

W88-02353  2E 

GEOLOGICAL  SURVEY,  LAKEWOOD,  CO. 

Estimates  of  Acidification  of  Lakes  in  the  Mt. 

Zirkel  Wilderness  Area,  Colorado, 

W88-OI915  5A 


GEOLOGICAL  SURVEY,  MENLO  PARK,  CA. 

Toxic    Element    Composition    of   Acid    Mine 

Waters  from  Sulfide  Ore  Deposits, 

W88-01567  5A 

GEOLOGICAL  SURVEY,  MENLO  PARK,  CA. 
WATER  RESOURCES  DIV. 

Transport   of   Reacting    Solutes    Subject    to    a 
Moving      Dissolution      Boundary:      Numerical 
Methods  and  Solutions, 
W88-01689  5B 

GEOLOGICAL  SURVEY,  RESTON,  VA. 
WATER  RESOURCES  DIV. 

Storm-Sewer  Flow  Measurement  and  Recording 

System, 

W88-02351  7B 

GEOLOGICKY  PRIESKUM,  SPISSKA  NOVA 
VES  (CZECHOSLOVAKIA). 

Water  Problem  in  Relation  to  Mining  at  Magne- 

site  Deposits  in  Slovakia, 

W88-01580  4B 

GEORGIA  INST.  OF  TECH.,  ATLANTA. 
SCHOOL  OF  CIVIL  ENGINEERING. 

Examination  of  the  Zinc  Cementation  of  Cadmi- 
um in  Aqueous  Solutions, 
W88-01928  5D 

Co-Disposal  of  Municipal  Refuse  and  Industrial 

Waste  Sludge  in  Landfills, 

W88-02121  5E 

GEORGIA  UNIV.,  ATHENS.  DEPT.  OF 
SOCIOLOGY  AND  ANTHROPOLOGY. 

Sensitivity   of  High-Elevation    Streams   in   the 
Southern  Blue  Ridge  Province  to  Acidic  Depo- 
sition, 
W88-02377  5C 

GEOTRANS,  INC.,  HERNDON,  VA. 

Approximate  Semianalytical  Solution  for  Tracer 
Injection  Tests  in  a  Confined  Aquifer  With  a 
Radially    Converging    Flow    Field    and    Finite 
Volume  of  Tracer  and  Chase  Fluid, 
W88-01692  5B 

Remedial    Action    Assessment    for    Hazardous 
Waste  Sites  via  Numerical  Simulation, 
W88-01735  5B 

GESAMTHOCHSCHULE  PADERBORN 
(GERMANY,  F.R.).  FACHBEREICH  13  - 
CHEMIE  UND  CHEMIETECHNIK. 

Application  of  a  Suspension-Airlift-Loop-Reac- 
tor to  the  Purification  of  Difficult  Wastewater 
(Einsatz  eines  Suspensions-Airlift-Schlaufen 
Reaktors  zur  Reinigung  Problematischer  Ab- 
waesser), 
W88-01814  5D 

Comparison  of  Stationary  HPLC-phases  for  the 
Separation  and  Determination  of  Polycyclic  Ar- 
omatic Hydrocarbons  (16  PAH's  off  NBS-stand- 
ard)  (Vergleich  Stationarer  HPLC-Phasen  fur 
die  Trennung  und  Bestimmung  polycyclischer 
aromatischer  Kohlenwasserstoffe  (16  PAH's  um- 
fassender  Standard  nach  NBS)), 
W88-01976  5A 

GILLETTE,  WY. 

Biological   Treatment  of  Phenolic   Paint-Strip- 
ping Wastewater, 
W88-02149  5D 

GKSS  -  FORSCHUNGSZENTRUM 
GEESTHACHT  G.M.B.H.,  GEESTHACHT- 
TESPERHUDE  (GERMANY,  F.R.) 

Testing  RO  Desalination  at  Very  High  Recover- 
ies in  the  Arabian  Gulf  (GKSS  Plate  System), 
W88-02450  3A 


GKSS  -  FORSCHUNGSZENTRUM 
GEESTHACHT  G.M.B.H.,  HAMBURG 
(GERMANY,  F.R.). 

Effect  of  Cell  Thickness  and  Flow  Velocity  on 
Water  Cost  in  Desalination  by  Electrodialysis, 
W88-02435  3A 

GKY  AND  ASSOCIATES,  INC., 
SPRINGFIELD,  VA. 

Evaluation  of  Alternative  Hydrograph  Methods 

for  Hydraulic  Design, 

W88-02355  7C 

GLOWNY  INST.  GORNICTWA,  KATOWICE 
(POLAND). 

Surface   Protection   Problem   in   Conditions  of 

Water  Hazard  in  Diapir  Salt  Mines, 

W88-01564  4B 

GOETEBORG  UNIV.  (SWEDEN).  DEPT.  OF 
ZOOPHYSIOLOGY. 

Increased  Hepatic  Metallothionein  Content  Cor- 
relates to  Cadmium  Accumulation  in  Environ- 
mentally Exposed  Perch  (Perca  Fluviatilis), 
W88-02035  5B 

GOODRICH  (B.F.)  CO.,  AKRON,  OH. 

Use  of  Controlled  Release  Bactericides  for  Rec- 
lamation and  Abatement  of  Acid  Mine  Drain- 


W88-01572 


5G 


Scale  Inhibitor  for  Reverse  Osmosis  Water  Puri- 
fication System, 
W88-01787  3A 

GOVERNMENT  INDUSTRIAL 
DEVELOPMENT  LAB.,  SAPPORO  (JAPAN). 

Effect  of  Ozone  on  Plasmid  DNA  of  Escheri- 
chia coli  In  Situ, 
W88-01843  5F 

GOVERNMENT  OF  INDIA,  NEW  DELHI. 
ADVISORY  BOARD  ON  ENERGY. 

Importance  of  Soil  Conservation  in  the  Context 

of  River  Basin  Realities, 

W88-02233  6A 

GREELEY  AND  HANSEN,  CHICAGO,  IE. 

Rational  Program  to  Control  Unaccounted-For 

Water, 

W88-01820  3D 

GROENLANDS  FISKERI-  OG 
MILJOEUNDERSOEGELSER,  COPENHAGEN 
(DENMARK). 

Heavy  Metal  Pollution  from  Mining  in  Green- 
land, 
W88-01562  5C 

GUELPH  UNIV.  (ONTARIO).  DEPT.  OF 
VETERINARY  MICROBIOLOGY  AND 
IMMUNOLOGY. 

Virological  Studies  on  an  Anaerobic  Digestion 

System  for  Liquid  Pig  Manure, 

W88-02076  5D 

GUELPH  UNIV.  (ONTARIO).  DEPT.  OF 
ZOOLOGY. 

Effects  of  2,4-D  Treatment  on  Natural  Benthic 
Macroinvertebrate    Communities    in    Replicate 
Artificial  Ponds, 
W88-02036  5C 

GUTTERIDGE,  HASKINS  AND  DAVEY, 
MELBOURNE  (AUSTRALIA). 

Infiltration  Rates  for  Separate  Sewage  Collec- 
tion Systems, 
W88-01953  5D 


OR-S 


ORGANIZATIONAL  INDEX 

INLAND  WATERS  DIRECTORATE,  OTTAWA  (ONTARIO).  WATER  PLANNING  AND 


HAGER  UND  ELSAESSER  G.M.B.H., 
STUTTGART  (GERMANY,  F.R.). 

Demonstration  Plant  for  Seawater  Desalination 
by    Reverse    Osmosis    (RO-2    Hollow    Fibre 
Module  Line), 
W88-02445  3A 

HAKODATE  JUNIOR  COLL.  (JAPAN). 

Effect  of  Biphenyl  Ether  Herbicides  on  the  For- 
mation of  Mutagenic  Intermediates  from  Procar- 
cinogens  by  Rainbow  Trout, 
W88-01715  5C 

HANOVER  UNIV.  (GERMANY,  F.R.).  INST. 
FUER  WASSERWIRTSCHAFT,  HYDROLOGIE 
UND  LANDWIRTSCHAFTLICHEN 
WASSERBAU. 

Dimensioning  of  Combined  Sewer  System  De- 
tention  Basins   by    Long   Term   Simulation   of 
Storm  Water  Runoff, 
W88-01952  5D 

HARBIN  INST.  OF  TECH.  (CHINA).  DEFT. 
OF  APPLIED  CHEMISTRY. 

Study  on  the  Use  of  Bipolar-Particles-Electrodes 

in  Decolorization  of  Dyeing  Effluents  and  its 

Principle, 

W88-01933  5D 

HARVARD  UNTV.,  PETERSHAM,  MA. 
HARVARD  FOREST. 

Mire  Development,  Pool  Formation  and  Land- 
scape Processes  on  Patterned  Fens  in  Dalarna, 
Central  Sweden, 
W88-01708  2H 

HAWAII  UNTV.  AT  MANOA,  HONOLULU. 
DEFT.  OF  AGRICULTURAL  ENGINEERING. 

Hybrid  Bioliquefaction  and  Biogasification  for 
Papaya  Processing  Wastes  in  the  Tropics, 
W88-02159  5D 

HEALTH  EFFECTS  RESEARCH  LAB., 
CINCINNATI,  OH. 

Use  of  a  Vacuum  Filtration  Technique  to  Study 
Leaching    of    Indigenous    Viruses    from    Raw 
Wastewater  Sludge, 
W88-01841  5B 

HEBREW  UNTV.  JERUSALEM  (ISRAEL). 
GRADUATE  SCHOOL  OF  APPLIE  SCIENCE 
AND  TECHNOLOGY. 

Pretreatment  of  Seawater  by  Flocculation  and 

Settling  for  Particulates  Removal, 

W88-02429  3A 

HELSINKI  UNTV.,  LAMMI  (FINLAND). 
LAMMI  BIOLOGICAL  STATION. 

Epizooic  Ciliates  (Vorticella  sp.)  Compete  for 
Food  with  their  Host  Daphnia  longispina  in  a 
Small  Polyhumic  Lake, 
W88-01987  2H 

HTMSLEY  ENGINEERING  LTD.,  TORONTO 
(ONTARIO). 

Removal  of  Toxic  Elements  in  Mine  Effluents 

by  CCIX, 

W88-01560  5D 

HOOFDGROEP  MAATSCHAPPELIJKE 
TECHNOLOGIE  TNO,  APELDOORN 
(NETHERLANDS). 

Use  of  a  Bioassay  to  Evaluate  the  Bioaccumula- 

tion  of  Contaminants  by  Animals  Colonizing  a 

Wetland  Created  with  Contaminated  Dredged 

Material, 

W88-01536  5B 

HOWARD  UNIV.,  WASHINGTON,  DC.  DEFT. 
OF  CHEMISTRY. 

Low-Frequency  Raman  Scattering  from  Water 
and  Aqueous  Solutions:  A  Direct  Measure  of 
Hydrogen  Bonding, 
W88-01595  IB 


HULL  UNIV.  (ENGLAND).  DEPT.  OF  PLANT 
BIOLOGY. 

Evaluation  of  the  saturation  approach  to  meas- 
urement of  Vmax  for  Glucose  Mineralization  by 
Epilithic  Freshwater  Bacteria, 
W88-01803  2H 

HYDRO  GROUP,  INC.,  LINDEN,  NJ. 
ENVIRONMENTAL  PRODUCTS  DIV. 

Pilot  Testing  and  Design  of  a  High  Temperature 
Air  Stripping  System  for  MEK  Removal, 
W88-02199  5D 

HYDRO-QUEBEC,  MONTREAL. 

Nonconvexity  of  the  Reservoir  Design  Problem, 
W88-01701  8A 

HYDROCONSULT  INTERNATIONAL,  NEW 
DELHI  (INDIA). 

Relevance  of  River  Basin  Approach  for  Coordi- 
nated Land  and  Water  Conservation  and  Man- 
agement, 
W88-02259  6E 

HYDROLOGIC  ENGINEERING  CENTER, 
DAVIS,  CA. 

Dredged  Material  Disposal  Management  Model, 
W88-01530  5E 

ICI  AMERICAS,  INC.,  WILMINGTON,  DE. 

Principles  of  Liquid-Phase  Adsorption, 
W88-02286  5D 

Application  of  GAC  to  Municipal  Wastewaters, 
W88-02289  5D 

IDAHO  NATIONAL  ENGINEERING  LAB., 
IDAHO  FALLS. 

Laboratory   and   Simulation   Studies   of  Solute 

Transport  in  Fracture  Networks, 

W88-01683  5B 

IDAHO  UNIV.,  MOSCOW.  COLL.  OF  MINES 
AND  EARTH  RESOURCES. 

Hydrogeologic  Aspects  of  the  Abandonment  of 

an  Underground  Lead-Zinc  Mine, 

W88-01570  4B 

IDAHO  UNTV.,  MOSCOW.  DEPT.  OF 
CHEMICAL  ENGINEERING. 

Evaluation  of  a  Wastewater  Treatment  Process 

by  a  New  Technique, 

W88-02167  5D 

IDAHO  WATER  RESOURCES  RESEARCH 
INST.,  MOSCOW. 

Evaluation    of   Irrigation    Management    Proce- 
dures for  Geothermal  Effluent, 
W88-02268  3C 

IHC  HOLLAND  N.V.,  PAPENDRECHT 
(NETHERLANDS). 

Analogy  and  Differences  Between  Coal  Slurry 
Transport  Systems  and  Hydraulic  Dredging, 
W88-01528  8H 

ILLINOIS  INST.  OF  TECH.,  CHICAGO. 

Treatment  of  Priority  Pollutants  with  Resins, 
W88-02294  5D 

ILLINOIS  INST.  OF  TECH.,  CHICAGO. 
PRITZKER  DEPT.  OF  ENVIRONMENTAL 
ENGINEERING. 

Industrial   Wastewater  Treatment  Technology, 
W88-01598  5D 

ILLINOIS  STATE  GEOLOGICAL  SURVEY 
DIV.,  CHAMPAIGN. 

Soil-An  Uncertain  Medium  for  Waste  Disposal, 
W88-01746  5B 

Development  and  Application  of  Batch  Adsorp- 
tion Procedures  for  Designing  Earthen  Landfill 
Liners, 
W88-01752  5B 


ILLINOIS  STATE  GEOLOGICAL  SURVEY, 
URBANA. 

Hydrogeologic  Evaluation  of  the  Effects  of  Sur- 
face Application  of  Sewage  Sludge  to  Agricul- 
tural Land  Near  Rockton,  Illinois, 
W88-01672  5B 

Comparison   of   Laboratory  and    Field   Deter- 
mined Values  of  Hydraulic  Conductivity  at  a 
Waste  Disposal  Site, 
W88-01728  5E 

ILLINOIS  STATE  WATER  SURVEY  DIV., 
CHAMPAIGN.  ANALYTICAL  CHEMISTRY 
LAB. 

Determination  of  Organic  Acid  Anions  in  Pre- 
cipitation by  Ion  Chromatography  Exclusion, 
W88-02469  5A 

ILLINOIS  UNIV.  AT  URBANA-CHAMPAIGN. 
DEPT.  OF  CIVIL  ENGINEERING. 

Critical  Evaluation  of  Microbial  Product  For- 
mation in  Biological  Processes, 
W88-01945  5D 

Criteria  Establishing  Biofilm-Kinetic  Types, 
W88-02349  5D 

ILLINOIS  UNIV.  AT  URBANA-CHAMPAIGN. 
DEPT.  OF  FOOD  SCIENCE. 

Efficiency  of  Electrochemical  Oxidation  of  Sul- 
fite and  Oxygenation  of  Water, 
W88-02148  5D 

ILLINOIS  UNIV.  AT  URBANA-CHAMPAIGN. 
INST.  FOR  ENVIRONMENTAL  STUDIES. 

Sedimentation  and  the  Economics  of  Selecting 

an  Optimum  Reservoir  Size, 

W88-01676  2J 

ILLINOIS  UNTV.  AT  URBANA-CHAMPAIGN. 
WATER  RESOURCES  CENTER. 

Changing  Illinois  River, 

W88-02244  5C 

IMPERIAL  COLL.  OF  SCIENCE  AND 
TECHNOLOGY,  LONDON  (ENGLAND). 
DEPT.  OF  CIVIL  ENGINEERING. 

Water  Quality  Modeling:  A  Review  of  the  Anal- 
ysis of  Uncertainty, 
W88-01675  5G 

Assessment  of  the  Interactions  of  Metals  and 
Nitrilotriacetic  Acid  in  Soil/Sludge  Mixtures, 
W88-02478  5E 

INDIAN  INST.  OF  TECH.,  NEW  DELHI. 
CENTRE  OF  ENERGY  STUDIES. 

Comparison  of  Various  Designs  of  Solar  Stills, 
W88-02455  3A 

INDIAN  INST.  OF  TROPICAL 
METEOROLOGY,  POONA. 

Influence   of  Alkaline   Particulates   on   pH   of 

Cloud  and  Rain  Water  in  India, 

W88-02408  2K 

Influence  of  Alkaline  Particulates  on  the  Chem- 
istry of  Fog  Water  at  Delhi,  North  India, 
W88-02459  5A 

INDIANA  UNIV.  NORTHWEST,  GARY.  LAB. 
FOR  ENVIRONMENTAL  RESEARCH. 

Evaluation  of  Percent  Removal  Variability  for 

Priority  Pollutants  in  POTWs, 

W88-02222  5D 

INLAND  WATERS  DIRECTORATE,  OTTAWA 
(ONTARIO).  WATER  PLANNING  AND 
MANAGEMENT  BRANCH. 

Ecosystem  Approaches  to  River  Basin  Planning, 
W88-02231  6A 


OR-9 


ORGANIZATIONAL  INDEX 
INSTITUT  FRESENIUS  CHEMISCHE  UND  BIOLOGISCHE  LABORATORIEN  G.M.B.H., 


INSTITUT  FRESENIUS  CHEMISCHE  UND 
BIOLOGISCHE  LABORATORIEN  G.M.B.H., 
TAUNUSSTEIN-NEUHOF  (GERMANY,  F.R.). 

Reaction  Mechanisms  of  Polychlorinated  Di- 
benzo-p-Dioxins  and  Polychlorinated  Dibenzo- 
furans  during  Ozonation  of  Water  Samples 
(Reaktionsverhalten  Polychlorierter  Dibenzo-p- 
Dioxine  und  Polychlorierter  Dibenzofurane  bei 
der  Ozonung  von  Waessern), 
W88-02084  5D 

INSTTTUT  FUER  WASSERWIRTSCHAFT, 
BERLIN  (GERMAN  D.R.). 

Submodels     of     Groundwater-Surface     Water 
Interaction  for  the  Analysis  of  Regional  Water 
Policies  in  Open-Pit  Lignite  Mining  Areas, 
W88-01575  2A 

INSTITUT  GIDRODINAMIKI,  NOVOSIBIRSK 

(USSR). 

System  Modelling  of  the  Interaction  Between 
Surface  and  Ground  Waters  in  Problems  of  Hy- 
drology, 
W88-01962  2A 

Methods  of  Limiting  Pollutant  Washout  from 

Farming    Areas    by    Nonpoint  and    Drainage 

Flows, 

W88-01966  5G 

INSTITUT  MAX  VON  LAUE  -  PAUL 
LANGEVTN,  GRENOBLE  (FRANCE). 

Methods  for  the  Study  of  Water  in  Ice  Phases, 
W88-01596  1A 

Diffraction  Techniques  for  the  Study  of  Pure 

Water  and  Aqueous  Solutions, 

W88-01597  IB 

INSTTTUT  NATIONAL  DE  LA  SANTE  ET  DE 
LA  RECHERCHE  MEDICALE,  PARIS 
(FRANCE). 

Epidemiological  Survey  of  a  Major  Outbreak  of 

Nosocomial  Legionellosis, 

W88-01920  5C 

INSTITUT  PASTEUR  DE  LILLE, 
VILLENEUVE  D'ASCQ  (FRANCE).  SERVICE 
DES  EAUX. 

Study  by  Epifluorescence  of  the  Fate  of  the 

Total  Bacterial  Flora  in  a  Bottled  Mineral  Water 

(Etude  par  Epifluorescence  de  L'Evolution  de  la 

Microflore  Totale  dans  une  Eau  Minerale  Em- 

bouteillee), 

W88-02346  5B 

INSTITUT  PASTEUR  DE  LYON  (FRANCE). 
LAB.  OF  APPLIED  HYGIENE. 

Use  of  Autocorrelation  Molecular  Descriptors  in 
Quantitative  Structure-Ecotoxicity  Relatioships 
Studies  (Utilisation  des  Descripteurs  Molecu- 
laires  d'Autocorrelation  dans  les  Etudes  Quanti- 
tatives  du  Type  Structure-Ecotoxicite), 
W88-02104  5C 

INSTITUTE  FOR  MARINE 
ENVIRONMENTAL  RESEARCH,  PLYMOUTH 
(ENGLAND). 

Detection  of  Pollution  Effects  on  Marine  Ma- 
crobenthos:  Further  Evaluation  of  the  Species 
Abundance/Biomass  Method, 
W88-01996  5C 

INSTITUTE  FOR  SOIL  FERTILITY,  HAREN 
(NETHERLANDS). 

New,  Rapid  Clean-up  Procedure  for  the  Simul- 
taneous Determination  of  Different  Groups  of 
Organic  Micropollutants  in  Sediments;  Applica- 
tion in  Two  European  Estuarine  Sediment  Stud- 
ies. 
W88-02007  5A 

INSTITUTE  OF  GEOLOGY  AND 
EXPLORATION,  XIAN  (CHINA). 

Problems  of  Mud  Solid  Intrusions  into  Mining 

Pits, 

W88JJI584  8D 


INSTITUTE  OF  PHYSICAL  AND  CHEMICAL 
RESEARCH,  SAITAMA  (JAPAN). 

Three-Compartment  Photoreactor  for  Laser  Iso- 
tope Separation  of  Tritium, 
W88-02128  5D 

INSTITUTE  OF  SCIENCE,  BOMBAY  (INDIA). 
DEPT.  OF  ANALYTICAL  CHEMISTRY. 

Separation  Studies  of  As(III),  Sb(III)  and  Bi(III) 

by     Reversed-Phase     Paper    Chromatographic 

Technique, 

W88-01833  5A 

INSTITUTE  OF  TERRESTRIAL  ECOLOGY, 
GRANGE  OVER  SANDS  (ENGLAND). 
MERLEWOOD  RESEARCH  STATION. 

Effects  of  Artificial  Acid  Precipitation  on  the 
Mycorrhizas  of  Scots  Pine  Seedlings, 
W88-01991  5C 

INSTITUTO  ARGENTINO  DE 
OCEANOGRAFIA,  BUENOS  AIRES.  LAB.  DE 
QUIMICA  MARINA. 

Organochlorine  Pesticide  Contents  of  Tributar- 
ies into  Blanca  Bay,  Argentina, 
W88-02483  5B 

INSTITUTO  DE  INVESTIGACIONES 
PESQUERAS  DE  BARCELONA  (SPAIN). 

International  Symposium  on  the  Most  Important 

Upwelling    Areas    off   Western    Africa    (Cape 

Blanco    and    Benguela)(Simposio    Internacional 

Sobre  las  Areas  de  Afloramiento  mas  Impor- 

tantes  del  Oeste  Africano  (Cabo  Blanco  y  Ben- 

guela)). 

W88-01615  2L 

Nitrogen  Fixation  by  Trichodesmium  thiebautii 
in  the  Upwelling  Region  off  Northwest  Africa, 
W88-01633  2L 

Phytoplankton  Assemblages  in  Coastal  Upwell- 
ing Areas, 
W88-01640  2L 

Particulate  Carbon  and  Nitrogen  and  Plankton 
Biomass  in  Oligotrophic  and  Upwelling  Systems, 
W88-01643  2L 

Zooplankton  Populations  from  the  West  Coast 
of  Africa  (Sobre  las  Poblaciones  del  Zooplanc- 
ton  del  Atlantico  Africano), 
W88-01644  2L 

Zooplankton  Biomass  in  Upwelling  Regions  off 

Northwest  and  Southwest  Africa, 

W88-01645  2L 

Distribution  and  Abundance  of  Myctophid  and 
Gonostomatid  Larvae  off  NW  Africa  (Distribu- 
cion  y  Abundancia  de  Larvas  de  Mictofidos  y 
Gonostomatidos  en  el  Noroeste  de  Africa), 
W88-01648  2L 

Zoogeography  of  the  Lanternfishes  (Osteichth- 
yes,  Myctophidae)  of  Southwest  Africa, 
W88-01652  2L 

INSTITUTO  DE  INVESTIGACIONES 

PESQUERAS  DE  VIGO  (SPAIN). 

Culture  of  Endomyces  fibuliger  in  Mussel  Proc- 
essing Wastes  and  Precipitation  with  PEGs  of  its 
Extracellular  Amylolytic  System, 
W88-02060  5C 

INSTITUTO  DE  INVESTIGACONES 

PESQUERAS  DE  VIGO  (SPAIN). 

Relationship    Between    the    Decrease    in    Solar 
Constant  and  the  North-South  flow  in  the  Cali- 
fornia Current, 
W88-01630  2L 

INSTITUTO  DE  PESQUISAS 
TECNOLOGICAS,  SAO  PAULO  (BRAZIL). 

Technical  Aspects  and  Cost  Estimations  for  An- 
aerobic Systems  Treating  Vinasse  and  Brewery/ 
Soft  Drink  Wastewaters, 
W88-02116  5D 


INSTITUTO  DEL  MAR  DEL  PERU,  CALLAO. 

Effects  of  the  'El  Nino*  1982-83  on  the  Phyto- 
plankton Off  Peru  (Efectos  del  Fenomeno  'El 
Nino'  1982-83  Sobre  el  Fitoplancton  de  la  Costa 
Peruana), 
W88-01642  2L 

INSTITUTO  NACIONAL  DE  PESQUISAS  DA 
AMAZONIA,  MANAUS  (BRAZIL). 

Biology  of  Streams  as  Part  of  Amazonian  Forest 

Ecology, 

W88-01888  2E 

INSTYTUT  GEOLOGICZNY,  SOSNOWIEC 
(POLAND).  UPPER  SILESIAN  BRANCH. 

Influence  of  Mining  on  the  Groundwater  Miner- 
alization in  the  Upper  Silesian  Coal  Basin, 
W88-01588  4C 

INTERAGENCY  ADVISORY  COMMITTEE 
ON  WATER  DATA,  RESTON,  VA. 
HYDROLOGY  SUBCOMMITTEE. 

Feasibility   of  Assigning   a   Probability   to  the 

Probable  Maximum  Flood. 

W88-01612  2E 

INTERNATIONAL  JOINT  COMMISSION- 
UNITED  STATES  AND  CANADA,  WINDSOR 
(ONTARIO).  GREAT  LAKES  SCIENCE 
ADVISORY  BOARD. 

1985  Annual  Report,  Committee  on  the  Asses- 
ment  of  Human  Health  Effects  of  Great  Lakes 
Water  Quality. 
W88-02266  5C 

INTERNATIONAL  MFG.  AND  WATER 
VENDING  CO.,  MESA,  AZ. 

Water  Purifying  and  Vending  Apparatus, 
W88-01793  5F 

INTERNATIONAL  MINE  WATER 
ASSOCIATION. 

Mine  Water. 

W88-01554  4B 

INTEROX  AMERICA,  HOUSTON,  TX. 

Pretreatment    Through    Chemical    Oxidation. 
General  Considerations  and  a  Case  Study  In- 
volving  a   Thiosulfate/Sulfide    Laden    Wastes- 
tream, 
W88-02184  5D 

INTERSTATE  COMMISSION  ON  THE 
POTOMAC  RIVER  BASIN,  ROCKVILLE,  MD. 

Estimating  the  Upper  Tail  of  Flood  Frequency 

Distributions, 

W88-01697  2E 

IOWA  STATE  GEOLOGICAL  SURVEY,  IOWA 
CITY. 

From    Hoes    to    Herbicides:    Agriculture    and 

Groundwater  Quality, 

W88-01882  5B 

IOWA  STATE  UNIV.,  AMES.  DEPT.  OF 
BOTANY. 

Impact  of  Litter  and  Annual  Plants  on  Recruit- 
ment from  the  Seed  Bank  of  a  Lacustrine  Wet- 
land, 
W88-02077  2H 

IOWA  STATE  UNIV.,  AMES.  DEPT.  OF  CIVIL 
ENGINEERING. 

Gabions    Used    in    Stream    Grade-Stabilization 

Structures:  A  Case  History, 

W88-02356  4D 

ISL  VENTURES,  INC.,  SAN  FRANCISCO,  CA. 

Method  of  In-Situ  Leaching  of  Ores, 
W88-01778  5G 


OR-10 


ORGANIZATIONAL  INDEX 


LEEDS  UNIV.  (ENGLAND).  DEPT.  OF  FUEL  AND  ENERGY. 


ISTITUTO  DI  RICERCA  SULLE  ACQUE, 
ROME  (ITALY). 

Biological  Treatment  for  Low-Activity  Nuclear 

Wastewaters, 

W88-01929  5D 

JACKSON  CITY  WASTE  WATER 
TREATMENT  PLANT,  MI. 

Low-Rate  Cropland  Application:  A  Case  Histo- 
ry in  Jackson,  Michigan, 
W88-01511  5E 

JADAVPUR  UNIV.  (INDIA).  DEPT.  OF 
GEOLOGY. 

Mercury  in  the  Ecosystem:  Its  Dispersion  and 

Pollution  Today, 

W88-02323  5B 

JAMES  COOK  UNIV.  OF  NORTH 
QUEENSLAND,  TOWNSVILLE  (AUSTRALIA). 
DEPT.  OF  BOTANY. 

Copper  as  an  Algicide  in  a  Tropical  Reservoir, 
W88-02347  5G 

JAPAN  SEWAGE  WORKS  AGENCY,  TODA. 
RESEARCH  AND  TECHNOLOGY 
DEVELOPMENT  DD7. 

Performance  Evaluation  of  Rotating  Biological 

Contactor  Process, 

W88-01942  5D 

JOENSUU  UNTV.  (FINLAND).  DEPT.  OF 
BIOLOGY. 

Tracing  of  Xenobiotic  Contamination  in  Water 

with  the  Aid  of  Fish  Bile  Metabolites:  A  Field 

Study  with  Caged  Rainbow  Trout  (Salmo  gaird- 

neri), 

W88-02031  5  A 

JONES  AND  HENRY  ENGINEERS  LTD., 
TOLEDO,  OH. 

Landfilling  and  Renovation  with  Sludges, 
W88-01509  5E 

JRB  ASSOCIATES,  INC.,  MCLEAN,  VA. 

Improved  Techniques  for  Removal  of  Sediments 
Contaminated  with-  Hazardous  Materials, 
W88-01543  5G 

KANSAS  STATE  UNTV.,  MANHATTAN.  INST. 
FOR  ENVIRONMENTAL  RESEARCH. 

Agricultural  Chemicals  in  Ground  Water:  Sug- 
gestions   for    The    Environmental    Protection 
Agency  Strategy, 
W88-01714  5B 

KANSAS  WATER  RESOURCES  RESEARCH 
INST.,  MANHATTAN. 

Critical  Assessment  of  the  Influence  of  Manage- 
ment Practices  on  Water  Quality,  Water  Treat- 
ment, and  Sport  Fishing  in  Multipurpose  Reser- 
voirs in  Kansas, 
W88-01764  6G 

KARNATAK  UNTV.,  DHARWAD  (INDIA). 
WATER  POLLUTION  RESEARCH  LAB. 

Performance  of  Wastewater  Stabilization  Ponds 

at  Different  Depths, 

W88-02460  5D 

KENTUCKY  UNIV.,  LEXINGTON.  DEPT.  OF 
CIVIL  ENGINEERING. 

Design    of    Dual-Purpose    Detention    Systems 

Using  Dynamic  Programming, 

W88-02413  4A 

KEURINGSINSnTUUT  VOOR 
WATERLEIDINGARTIKELEN,  RIJSWIJK 
(NETHERLANDS). 

Groundwater   Flow   to   a   Well   in   a   Layered 

Porous  Medium:  1.  Steady  Flow, 

W88-01699  2F 

Groundwater   Flow   to   a   Well   in   a   Layered 

Porous  Medium:  2.  Nonsteady  Multiple-Aquifer 

Flow, 

W88-O1700  2F 


KHARTOUM  UNIV.  (SUDAN).  FACULTY  OF 
AGRICULTURE. 

Microbial  Pollution  of  the  Blue  and  White  Niles 

at  Khartoum, 

W88-02023  5A 

KIEL  UNIV.  (GERMANY,  F.R.).  INST.  FUER 
PFLANZENERNAEHRUNG  UND 
BODENKUNDE. 

Deposition  of  Nitrate-N  and  Sulfate-S  by  Pre- 
cipitations in  Schleswig-Holstein, 
W88-0241 1  2B 

KING  ABDULAZIZ  UNIV.,  JEDDAH  (SAUDI 
ARABIA).  DEPT.  OF  CIVIL  ENGINEERING. 

Conditioning  of  Pulp  and  Paper  Sludge  Using 

Direct  Slurry  Freezing, 

W88-02398  5D 

KING  ABDULAZIZ  UNIV.,  JEDDAH  (SAUDI 
ARABIA).  DEFT.  OF  MECHANICAL 
ENGINEERING. 

Rational  Bases  for  Designing  Vapour  Compres- 
sion Water  Desalination  Systems, 
W88-02428  3A 

Combined  RO/VC  Desalination  System, 
W88-02430  3A 

Efficient  Energy  Utilization  in  Single  Purpose 

Desalination  Plants, 

W88-02431  3  A 

KING  ABDULAZIZ  UNIV.,  JEDDAH  (SAUDI 
ARABIA).  DEPT.  OF  NUCLEAR 
ENGINEERING. 

Supply    of   Desalted    Water    to    Remote    Arid 

Zones, 

W88-02453  3A 

Selection    of    Solar    Desalination    System    for 
Supply  of  Water  in  Remote  Arid  Zones, 
W88-02454  3A 

KINNERET  LIMNOLOGICAL  LAB., 
TIBERIAS  (ISRAEL). 

Trophic    Relations    between    Two    Agents    of 
Sewage  Purification  Systems:  Algae  and  Mos- 
quito Larvae, 
W88-02065  5D 

KINSEALY  RESEARCH  CENTRE,  DUBLIN 
(IRELAND). 

Use  of  Soil  and  Climatic  Data  to  Predict  Hy- 
draulic Loading  Behaviour  of  Irish  Soils, 
W88-01922  2G 

KLAERANLAGEN  WINTER  AND  CO., 
G.M.B.H.,  DUISBURG  (GERMANY,  F.R.). 

Development  of  a  Carrier-Biological  Three- 
Phase  Airlift  Reactor  with  Circulating  Eddy 
Layer  for  Industrial  Wastewater  Purification 
(Entwicklung  eines  Traegerbiologischen  Drei- 
phasen-Airlift-Reaktors  mit  Zirkulierender  Wir- 
belschicht  fuer  die  Reinigung  von  Industrieab- 
waessern), 
W88-02103  5D 

KOOMEY,  INC.,  BROOKSHIRE,  TX. 
ENGINEERING  DEPT. 

Some    Experience    in    Softening    the    Oilfield 
Waters  by  Ion  Exchange  for  Steamflood  Oper- 
ation, 
W88-02156  5D 

KURITA  WATER  INDUSTRIES  LTD., 
YOKOHAMA  (JAPAN).  KURITA  CENTAL 
LABS. 

Biological    Decomposition    of   Trace    Organic 

Compounds, 

W88-01936  5D 

KUWAIT  INST.  FOR  SCIENTIFIC 
RESEARCH,  SAFAT.  AGRO-PRODUCTION 
DEPT. 

Feeding  Processed  Hatchery  Wastes  to  Poultry, 
W88-02066  5E 


KUWAIT  INST.  FOR  SCIENTIFIC 
RESEARCH,  SAFAT.  ENVIRONMENTAL  AND 
EARTH  SCIENCES  DIV. 

Aeolian    Contributions    of    Trace    Metals    to 

Marine  Sediments  of  Kuwait, 

W88-02024  5B 

KUWAIT  UNIV.,  SAFAT.  DEPT.  OF  CIVIL 
ENGINEERING. 

Effluent  Quality  Variations  in  Relation  to  Water 

Reuse  for  Irrigation, 

W88-02401  5E 

KUWAIT  UNIV.,  SAFAT.  DEPT.  OF 
MECHANICAL  ENGINEERING. 

Multi-Effect  Boiling  Desalting  System  and  its 
Comparison  with  the  Multi-Stage  Flash  System, 
W88-02457  3A 

KUWAIT  UNIV.,  SAFAT.  DEPT.  OF  PHYSICS. 

Measurement  of  Fluorescence  Decay  of  Crude 

Oil:    A    Potential    Technique    to    Identify    Oil 

Slicks, 

W88-01864  5B 

KYOTO  INST.  OF  TECH.  (JAPAN).  DEPT.  OF 
ELECTRICAL  ENGINEERING. 

Direct  Method  for  Deriving  Drop-Size  Distribu- 
tion  and   Vertical    Air   Velocities   from   VHF 
Doppler  Radar  Spectra, 
W88-02045  7B 

Further  Discussion  on  Deriving  Drop-Size  Dis- 
tribution and  Vertical  Air  Velocities  Directly 
from  VHF  Doppler  Radar  Spectra, 
W88-02052  7B 

KYUNG  HEE  UNIV.,  SEOUL  (REPUBLIC  OF 
KOREA).  DEPT.  OF  PARASITOLOGY. 

Influence  of  Stagnation  of  Water  Pathways  on 
Mosquito    Population    Density    in    Connection 
with  Malaria  Transmission  in  the  Solomon  Is- 
lands, 
W88-01712  6G 

LANCASTER  UNIV.  (ENGLAND).  DEPT.  OF 
BIOLOGICAL  SCIENCES. 

Seasonal  Species  Composition,  Density  and  Role 
of    Nematodes    in    Activated-Sludge    Effluent 
Treatment  Works, 
W88-02345  5D 

LAND  AND  LAKES  CO.,  PARK  RIDGE,  IL. 

Sanitary  Landfill  Liners  -  An  Overview  of  Reg- 
ulatory   Requirements    and    Engineering    Prac- 
tices, 
W88-01750  5E 

LAPPEENRANNAN  TEKNILLINEN 
KORKEAKOULU  (FINLAND). 

Application  of  Partial  Least-Squares  Modelling 

in  the  Optimization  of  a  Waste-Water  Treatment 

Plant, 

W88-01869  5D 

LAWRENCE  LIVERMORE  NATIONAL  LAB., 
CA.  ENVIRONMENTAL  SCIENCES  DIV. 

Bioavailability     of    Sediment-Sorbed     Organic 

Chemicals:  A  Review, 

W88-02492  5B 

LEEDS  UNIV.  (ENGLAND).  DEPT.  OF  CIVIL 
ENGINEERING. 

Removal  of  Excreted  Bacteria  and  Viruses  in 

Deep  Waste  Stabilization   Ponds  in  Northeast 

Brazil, 

W88-01950  5D 

LEEDS  UNIV.  (ENGLAND).  DEPT.  OF  FUEL 
AND  ENERGY. 

Oxidation  of  S02  in  Rainwater  and  its  Role  in 

Acid  Rain  Chemistry, 

W88-02405  5B 


OR-U 


ORGANIZATIONAL  INDEX 


LEEDS  UNIV.  (ENGLAND).  SCHOOL  OF  GEOGRAPHY. 


LEEDS  UNIV.  (ENGLAND).  SCHOOL  OF 
GEOGRAPHY. 

Influence  of  Rainfall  Distribution  in  Numerical 
Simulation  of  Evapotranspiration  From  a  Multi- 
layer Model  Pine  Canopy, 
W88-01696  2D 

LENINGRAD  MINING  INST.  (USSR). 

Hydrogeological  Investigations  in  Mining  (with 

Reference  to  USSR  Experience), 

W88-01586  4B 

LIEGE  UNIV.  (BELGIUM).  LAB.  DE 
GEOLOGIE  APPLIQUEE. 

Case  Study:  Hydrogeochemical  Prospection  in  a 

Lead-Zinc  Mine  (Vedrin,  Belgium), 

W88-01591  2F 

LINKOEPING  UNIV.  (SWEDEN).  DEPT.  OF 
WATER  IN  ENVIRONMENT  AND  SOCIETY. 

River  Basin  Strategy  for  Coordinated  Land  and 
Water  Conservation:  Synthesis  and  Conclusions, 
W88-02228  6A 

Water-Course  Monitoring  in  a  Swedish  River 
Basin:  Growth,  Development  and  Future, 
W88-02245  5G 

Environmental  Conflicts:  Structure  and  Manage- 
ment, 
W88-02248  6D 

Water  Resources  Conflicts  in  Integrated  River 
Basin  Development:  The  Case  of  Kavlinge 
River, 

W88-02251  6D 

LISEC  VZW,  GHENT  (BELGIUM). 

Toxicity  of  Vanadium  to  Different  Freshwater 

Organisms, 

W88-01717  5C 

LITTLE  (ARTHUR  D.),  INC.,  CAMBRIDGE, 
MA.  HAZARDOUS  WASTE  MANAGEMENT 
UNIT. 

Avoiding  Failure  of  Leachate  Collection  Sys- 
tems at  Hazardous  Waste  Landfills, 
W88-01749  5E 

LIVERPOOL  UNIV.  (ENGLAND).  DEPT.  OF 
OCEANOGRAPHY. 

Interactions  of  Phthalate  Esters  with  Suspended 

Particulate     Material     in     Fresh     and     Marine 

Waters, 

W88-01862  5B 

LOCKWOOD  GREENE  ENGINEERS,  INC., 
ATLANTA,  GA. 

Thermal   Sludge   Drying   -   A   Look  at   Drum 

Dryer  Systems, 

W88-02157  5D 

Design  of  an  Enclosed  Composting  Reactor, 
W88-02158  5D 

LOS  ANGELES  COUNTY  SANITATION 
DISTRICTS,  WHITTIER,  CA. 

Toxic  Pollutant  Removals  and  Removal  Credits 

at  a  Major  POTW, 

W88-02196  5D 

LOUGHBOROUGH  UNIV.  OF  TECHNOLOGY 
(ENGLAND).  DEPT.  OF  CIVIL 
ENGINEERING. 

Slow   Sand   Filtration  as  a  Technique  for  the 
Tertiary  Treatment  of  Municipal  Sewages, 
W88-02338  5D 

LOUISIANA  STATE  UNIV.,  BATON  ROUGE. 
DEPT.  OF  CHEMICAL  ENGINEERING. 

Convective  Transport  Within  Stable  River  Sedi- 
ments, 
W88-OI916  2J 

LOUISIANA  STATE  UNIV.,  BATON  ROUGE. 
DEPT.  OF  CIVIL  ENGINEERING. 

Isolation  as  a  Restoration  Strategy  for  Nutrient 
Reduction  in  a  Small  Hypereutrophic  Lake, 
W88-02336  5G 


LOUISIANA  STATE  UNIV.,  BATON  ROUGE. 
DEPT.  OF  ZOOLOGY  AND  PHYSIOLOGY. 

Interaction  of  Trace  Metals  Zn,  Cd,  and  Mn, 
with  Ca  Concretions  in  the  Gills  of  Freshwater 
Unionid  Mussels, 
W88-02424  5C 

LOUISIANA  WATER  RESOURCES 
RESEARCH  INST.,  BATON  ROUGE. 

Fiscal   Year    1985   Program   Report  (Louisiana 
Water  Resources  Research  Institute). 
W88-01773  9D 

LOUISVILLE  UNIV.,  KY.  DEPT.  OF 
CHEMICAL  AND  ENVIRONMENTAL 
ENGINEERING. 

Rejection   Spectra  of  Reverse  Osmosis   Mem- 
branes  Degraded    by    Hydrolysis   or   Chlorine 
Attack, 
W88-02448  3A 

LOWER  COLORADO  RIVER  AUTHORITY, 
AUSTIN,  TX.  WATER  POLICY  AND 
PROGRAMS  DIV. 

Optimal  Daily  Operation  of  Surface- Water  Sys- 
tems, 
W88-02412  6D 

Optimal  Canal  Location  Using  Environmental 

Mapping, 

W88-02416  6A 

LULEAA  UNIV.  (SWEDEN).  DIV.  OF  WATER 
RESOURCES  ENGINEERING. 

Mine  Water  -  A  Resource  for  Transportation  of 

Ores  from  Underground  Mines, 

W88-01589  3C 

LUND  UNIV.  (SWEDEN).  DEPT.  OF  WATER 
RESOURCES  ENGINEERING. 

Application  of  Infiltration  Equations  to  a  Catch- 
ment with  Large  Spatial  Variability  in  Infiltra- 
tion, 
W88-01969  2A 

Problems  Related  to  Growing  Urban  Systems 
from  a  River  Basin  Perspective, 

W88-02262  4A 

MACDONALD  COLL.,  STE.  ANNE  DE 
BELLEVUE  (QUEBEC).  DEPT.  OF 
RENEWABLE  RESOURCES. 

Effect  of  Fertilizer,  Chicken  Manure  and  Dairy 
Manure  on  Timothy  Yield,  Tissue  Composition 
and  Soil  Fertility, 
W88-02075  5E 

MAHIDOL  UNIV.,  BANGKOK  (THAILAND). 
FACULTY  OF  PUBLIC  HEALTH. 

Application    of  Anaerobic    Fluidized    Bed    for 
Treatment  of  Highly  Polluted  Effluents  (Appli- 
cation de  Lit  Fluidise  Anaerobie  au  Traitement 
des  Effluents  a  Forte  Charge  Organique), 
W88-02009  5D 

MAINE  DEPT.  OF  TRANSPORTATION, 
BANGOR.  MATERIALS  AND  RESEARCH 
DIV. 

Pilot  Study  of  Small-Scale  Monitoring  Methods 
of  Herbicide  Residues  in  Soil  and  Water, 
W88-02358  5B 

MAINE  UNIV.  AT  ORONO.  DEPT.  OF 
WILDLIFE. 

Biomass  and  Species  Richness  of  Aquatic  Ma- 
crophytes  in  Four  Maine  (U.S.A.)  Lakes  of  Dif- 
ferent Acidity, 
W88-02079  5C 

MALAGA  UNIV.  (SPAIN).  DEPT.  OF 
MICROBIOLOGY. 

Design  and  Performance  of  a  New  Medium  for 
the  Quantitative   Recovery   of  Staphylococcus 
aureus  from  Recreational  Waters, 
W88-01985  5A 


MALTA  UNIV.,  MSIDA.  DEPT.  OF 
MATHEMATICS  AND  SCIENCE. 

Effects  of  Exposure  to  Petroleum  Hydrocarbons 
on  the  Gill  Functions  and  Ciliary  Activities  of  a 
Marine  Bivalve, 
W88-01804  5C 

MANHATTAN  COLL.,  BRONX,  NY. 
ENVIRONMENTAL  ENGINEERING  AND 
SCIENCE  PROGRAM. 

Nitrification  in  Refinery  Wastewater  Treatment, 
W88-02183  5D 

MANITOBA  UNIV.,  WINNIPEG.  DEPT.  OF 
CIVIL  ENGINEERING. 

Equity  Issues  in  the  Implementation  of  River 

Basin  Planning, 

W88-02255  6C 

Stochastic   Dynamic   Programming   Based   Ap- 
proach to  the  Operation  of  a  Multi-Reservoir 
System, 
W88-02376  2H 

MANNESMANN  A.G.,  DUESSELDORF 
(GERMANY,  F.R.). 

Discharge  of  Gases  from  Submarine  Desalina- 
tion Plants, 
W88-01789  3A 

MANSOURA  UNIV.  (EGYPT).  FACULTY  OF 
PHARMACY. 

Colorimetric  Determination  of  Phenols  in  Water 

Samples, 

W88-02063  5A 

MARINE  BIOLOGICAL  ASSOCIATION  OF 
THE  UNITED  KINGDOM,  PLYMOUTH 
(ENGLAND). 

Impact  of  a  Gyrodinium  Aureolum  Bloom  on 

Inshore  Young  Fish  Populations, 

W88-02373  2L 

MARITIEM  RESEARCH  INST.  NEDERLAND, 
WAGENINGEN. 

Mathematical  Modeling  of  Ship  Operations  in 
Relation  to  the  Design  of  Large  Harbours, 
W88-01547  8A 

MARYLAND  UNIV.,  COLLEGE  PARK. 
WATER  RESOURCES  RESEARCH  CENTER. 

Fiscal   Year   1986  Program   Report  (Maryland 
Water  Resources  Research  Center), 
W88-01772  9D 

MARYLAND  UNIV.,  SOLOMONS. 
CHESAPEAKE  BIOLOGICAL  LAB. 

Nutrient   Enrichment   of  the  Chesapeake   Bay, 
W88-01802  2L 

Manual  for  Design  and  Operation  of  a  Solenoid- 
Based   Delivery   System   for   Aquatic   Toxicity 
Testing, 
W88-02014  7B 

MASS  TRANSFER  SYSTEMS,  INC.,  FALL 
RIVER,  MA. 

Performance  of  an   Anaerobic   Filter  Treating 

Soluble  Carbohydrate  Waste, 

W88-02209  5D 

MASSACHUSETTS  DEPT.  OF 
ENVIRONMENTAL  QUALITY 
ENGINEERING,  WESTBOROUGH.  DIV.  OF 
WATER  POLLUTION  CONTROL. 

Comparison  of  Acute  Toxicity  Evaluations  and 
EPA  Water  Quality  Criteria  with  Macroinverte- 
brate  Community  Analysis  at  Sites  of  Electrofin- 
ishing  Discharges  to  Streams, 
W88-02192  5A 


OR-12 


ORGANIZATIONAL  INDEX 

MISSISSIPPI  STATE  UNIV.,  MISSISSIPPI  STATE.  WATER  RESOURCES  RESEARCH 


MASSACHUSETTS  UNIV.,  AMHERST. 

Influence  of  Biological  Activity  on  GAC  Per- 
formance, 
W88-02297  5D 

MASSACHUSETTS  UNIV.,  AMHERST.  DEPT. 
OF  CIVIL  ENGINEERING. 

Analysis  of  Anaerobic  Biofilms, 

W88-02008  5D 

MASSACHUSETTS  UNIV.,  AMHERST.  DEPT. 
OF  ENTOMOLOGY  AND  PLANT 
PATHOLOGY. 

Acid    Rain    Affects    Egg-Laying    Behavior    of 

Apple  Maggot  Flies, 

W88-01879  5C 

MASSACHUSETTS  UNIV.,  AMHERST. 
SCHOOL  OF  MANAGEMENT. 

Long-Run  Forecasting  of  Regional   Economic 

Activity   for   Use   in   Water   Resource   Project 

Evaluations, 

W88-02277  6D 

MASSACHUSETTS  WATER  RESOURCES 
AUTHORITY,  BOSTON.  WATERWORKS  DIV. 

Considerations  Involved  in  the  Reactivation  of 

an  Existing  Water  Supply, 

W88-01898  5F 

MCGILL  UNIV.,  MONTREAL  (QUEBEC). 
DEPT.  OF  BIOLOGY. 

Weight-Density    Relationships    in    Submerged 
Macrophytes:    The    Importance   of  Light   and 
Plant  Geometry, 
W88-01849  2H 

Light  and  Nutrients  in  the  Control  of  Aquatic 
Plant  Community  Structure.  I.  In  Situ  Experi- 
ments, 
W88-01980  2H 

Light  and  Nutrients  in  the  Control  of  Aquatic 
Plant  Community  Structure.  II.  In  situ  Observa- 
tions, 
W88-01981  21 

Resistance  of  the  Caribou  Lichen  Cladina  stel- 
laris  (Opiz.)  Brodo  to  Growth  Reduction  by 
Simulated  Acidic  Rain, 
W88-02479  5C 

MCMASTER  UNTV.,  HAMILTON  (ONTARIO). 

Climatology  of  Storm  Precipitation  in  the  De- 
troit-Windsor Area, 
W88-01926  2B 

Effect    of    Operating    Parameters    on    Carbon 

Usage, 

W88-02288  5D 

MCMASTER  UNTV.,  HAMILTON  (ONTARIO). 
DEPT.  OF  CHEMICAL  ENGINEERING. 

Removal  of  Hazardous  Organic  Pollutants  by 

Biomass  Adsorption, 

W88-01852  5D 

Removal  of  Hazardous  Organic  Pollutants  by 

Adsorption  on  Microbial  Biomass, 

W88-01935  5D 

MCNAMEE,  PORTER  AND  SEELEY,  ANN 
ARBOR,  MI. 

Impact  of  Septic  Tank   Sludge   on   Municipal 

Wastewater  Treatment  Plants, 

W88-01503  5E 

Use  of  ATP  as  a  Measure  for  Control  of  Micro- 
bial Contamination  in  Metalworking  Fluids, 
W88-02189  5G 


Removal    of   Total 
Motor  Company, 
W88-O2202 


Toxic    Organics    at    Ford 


5D 


MEAT  INDUSTRY  RESEARCH  INST.  OF 
NEW  ZEALAND,  HAMILTON. 

Irrigation  of  Primary  Treated  and  Anaerobically 
Treated  Meat-Processing  Wastes  onto  Pasture: 
Lysimeter  Trials, 
W88-02074  5E 

MEKOROTH  WATER  CO.,  TEL-AVIV 
(ISRAEL). 

Current  and  Long  Term  Considerations  for  the 

Application  of  Reverse  Osmosis  Technology  in 

Israel, 

W88-02436  3A 

Desalination  of  High  Salinity  Brackish  Water  - 
Low  Pressure  Reverse  Osmosis, 

W88-02437  3A 

METROPOLITAN  SANITARY  DISTRICT  OF 
GREATER  CHICAGO,  IL.  DEPT.  OF 
RESEARCH  AND  DEVELOPMENT. 

Studies  of  the  Uptake  of  Heavy  Metals  by  Acti- 
vated Sludge, 
W88-02182  5D 

MICHIGAN  DEPT.  OF  NATURAL 
RESOURCES,  LANSING. 

Municipal  Wastewater  Treatment  Plant  Sludge, 
W88-01501  5E 

MICHIGAN  DEPT.  OF  NATURAL 
RESOURCES,  LANSING.  WATER  QUALITY 
DIV. 

Industrial  Sludge  Disposal  in  Michigan, 
W88-01500  5E 

MICHIGAN  DEPT.  OF  PUBLIC  HEALTH, 
LANSING.  BUREAU  OF  ENVIRONMENTAL 
OCCUPATIONAL  HEALTH. 

Land  Disposal  Effects  on  Groundwater, 
W88-01519  5C 

MICHIGAN  STATE  UNIV.,  EAST  LANSING. 
CENTER  FOR  REMOTE  SENSING. 

Spatial  Distribution  and  Analysis  of  Groundwat- 
er Nitrate  Contamination  in  Kalamazoo  County, 
Michigan, 
W88-01763  5B 

MICHIGAN  STATE  UNIV.,  EAST  LANSING. 
COLL.  OF  ENGINEERING. 

Management  of  Water  Treatment  Plant  Sludges, 
W88-01502  5E 

MICHIGAN  STATE  UNIV.,  EAST  LANSING. 
DEPT.  OF  AGRICULTURAL  ECONOMICS. 

Water  and  the  Michigan  Economy:  Managing 

Water  Quality, 

W88-01758  5G 

MICHIGAN  STATE  UNIV.,  EAST  LANSING. 
DEPT.  OF  CROP  AND  SOIL  SCIENCES. 

Agricultural  Application  of  Sewage  Sludge, 
W88-01508  5E 

MICHIGAN  STATE  UNIV.,  EAST  LANSING. 
INST.  OF  WATER  RESEARCH. 

Fiscal   Year    1986   Program   Report   (Michigan 

Institute  of  Water  Research). 

W88-01765  9D 

MICHIGAN  TECHNOLOGICAL  UNIV., 
HOUGHTON.  INST.  OF  MINERAL 
RESEARCH. 

Synergetic   Approach    to   Control   Acid   Mine 
Drainage:  A  Michigan  Case  History, 
W88-01563  5G 

MICHIGAN  UNIV.,  ANN  ARBOR. 

Concepts  and  Principles  of  Carbon  Applications 

in  Wastewater  Treatment, 

W88-02285  5D 

Pretreatment  of  Industrial  Wastes  with  GAC  for 

Removal  of  Priority  Pollutants, 

W88-02292  5D 


Synthetic  Adsorbents  in  Wastewater  Treatment, 
W88-02296  5D 

MICHIGAN  UNIV.,  ANN  ARBOR.  DEPT.  OF 
CIVIL  ENGINEERING. 

Cadmium  Effects  on  Mycorrhiage:  A  Research 
Need  in  Forestland  Application  of  Sludge, 
W88-01520  5C 

Diffusional    Transport    of    Hazardous     Waste 

Leachate  Across  Clay  Barriers, 

W88-01751  5B 

Fate  of  Toxic  Organic  Compounds  in  Activated 
Sludge  and  Integrated  PAC  Systems, 
W88-01941  5D 

Technology  of  Small  Community  Water  Supply 

Systems  in  Developing  Countries, 

W88-02414  5F 

MICHIGAN  UNIV.,  ANN  ARBOR.  SCHOOL 
OF  PUBLIC  HEALTH. 

Survival  of  Father  Rhine, 

W88-01891  5B 

MILJOESTYRELSEN,  SILKEBORG 
(DENMARK).  FRESHWATER  LAB. 

Two  Simple  Models  for  Estimating  Daily  Mean 
Water  Temperatures  and  Diel  Variations  in  a 
Danish  Low  Gradient  Stream, 
W88-01830  2H 

MIMASAKA  WOMEN'S  JUNIOR  COLL., 
OKAYAMA  (JAPAN). 

Acidophilic  Heterotrophic  Bacteria  Isolated 
from  Acidic  Mine  Drainage,  Sewage,  and  Soils, 
W88-02367  5B 

MINISTRY  OF  AGRICULTURE  AND 
FISHERIES,  CANTERBURY  (NEW 
ZEALAND).AGRICULTURAL  RESEARCH 
DIV. 

Effect  of  Trickle  Fertigation  with  Three  Forms 
of  Nitrogen  on  Soil  pH,  Levels  of  Extractable 
Nutrients  Below  the  Emitter  and  Plant  Growth, 
W88-01993  3F 

MINISTRY  OF  TRANSPORT  AND  PUBLIC 
WORKS,  THE  HAGUE  (NETHERLANDS). 

Development  of  the  Dutch  Policy  Concerning 

Dredged  Material  Disposal, 

W88-01538  6E 

MINISTRY  OF  WATER  RESOURCES  AND 
ELECTRIC  POWER,  BEIJING  (CHINA). 

Methods  of  Land  and  Water  Conservation  in  the 

Wuding  River  Basin, 

W88-02235  3B 

MINNESOTA  MINING  AND  MFG.  CO.,  ST. 
PAUL. 

Performance  of  Buoyant  Media  Filter  in  Metal 
Plating  Shop  Wastewater  Treatment, 
W88-02178  5D 

MINNESOTA  UNIV.,  MINNEAPOLIS.  DEPT. 
OF  CIVIL  AND  MINING  ENGINEERING. 

Impact  of  Select  Industrial  Waste  Components 
on  Biological  Phosphorus  Removal, 
W88-02220  5D 

MINNESOTA  WASTE  MANAGEMENT 
BOARD,  CRYSTAL. 

Hazardous  Waste  Disposal  in  Crystalline  Rock, 
W88-01747  5E 

MISSISSIPPI  STATE  UNIV.,  MISSISSIPPI 
STATE.  WATER  RESOURCES  RESEARCH 
INST. 

Fiscal  Year   1986  Program  Report  (Mississippi 
Water  Resources  Research  Institute). 
W88-01776  9D 


OR-13 


ORGANIZATIONAL  INDEX 
MISSOURI  COOPERATIVE  FISHERY  RESEARCH  UNIT,  COLUMBIA. 


MISSOURI  COOPERATIVE  FISHERY 
RESEARCH  UNIT,  COLUMBIA. 

Residues  of  2,3,7,8-Tetrachlorodibenzo-p-Dioxin 

in  the  Spring  River,  Missouri, 

W88-02491  5B 

MISSOURI  WATER  RESOURCES  RESEARCH 
CENTER,  COLUMBIA. 

Fiscal   Year    1986   Program    Report   (Missouri 

Water  Resources  Research  Center). 

W88-01768  9D 

MONTANA  BUREAU  OF  MINES  AND 
GEOLOGY,  BUTTE. 

Ground-Water     Reactions     to     Surface     Coal 

Mining  in  Semiarid  Lands, 

W88-01576  4C 


MONTANA  STATE  UNIV.,  BOZEMAN.  DEPT. 
OF  CIVIL  ENGINEERING  AND 
ENGINEERING  MECHANICS. 

Evaluation  of  the  Fluid  Dynamic  Properties  of 

Mud  Flows  on  Mount  St  Helens, 

W88-02270  2J 

MONTGOMERY  (JAMES  M.),  INC., 
PASADENA,  CA. 

Evaluation  of  Activated  Biofiltration  and  Acti- 
vated  Biofiltration/ Activated   Sludge  Technol- 
ogies, 
W88-01851  5D 

Design,   Operational,   and  Cost  Considerations 

for  Vacuum  Assisted  Sludge  Dewatering  Bed 

Systems, 

W88-01856  5D 

Data  Bases:  Getting  the  Most  for  Your  Money, 
W88-02392  7c 

MONTPELLIER-2  UNIV.  (FRANCE).  LAB. 
D'HYDROGEOLOGIE. 

Analysis  of  Pumping  Tests  in  Wells  with  Capac- 
ity Effect  Taking  into  Consideration  the  En- 
trance Well  Loss  (Prise  en  Compte  de  la  Perte 
de  Charge  a  l'Entree  lors  de  l'Etude  des  Nappes 
d'Eau  Souterraines  par  Pompage  dans  des  Puits 
a  Effet  de  Capacite), 
W88-02099  2F 

MOREHOUSE  COLL.,  ATLANTA,  GA.  DEPT. 
OF  BIOLOGY. 

Effects  of  Supplements  on  the  Bioaccumulation 

of  Lead  in  Anabaena  Spp., 

W88-01718  5C 

MORSKI  INST.  RYBACKI,  GDYNIA 
(POLAND). 

Physical  and  Chemical  Parameters  in  the  Ben- 
guela  and  Cape  Blanc  Regions  During  First  and 
Second  r/v  'Professor  Siedlecki'  Cruises,  Con- 
ducted in  Nov.-Dec.  1972  and  Aug.-Sept.  1973, 
W88-01617  2L 

MORTON  THIOKOL,  INC.,  DANVER,  MA 
VENTRON  DIV. 

Sodium  Borohydride  Reduces  Hazardous  Waste, 
W88-O2180  5D 

MOYER  PACKING  CO.,  SOUDERTON,  PA. 

Effects  of  Salinity  on  a  Rendering-Meat  Packing 

Hide    Curing    Wastewater    Activated    Sludge 

Process, 

W88-02141  5D 

MURDOCH  UNIV.  (WESTERN  AUSTRALIA). 
SCHOOL  OF  ENVIRONMENTAL  AND  LIFE 
SCIENCE. 

Influence   of  Environmental   Variables  on   the 
Finn  Fauna  of  the  Deeper  Waters  of  a  Large 
Australian  Estuary, 
W88-02371  2L 


MUSEUME  NATIONAL  D'HISTOIRE 
NATURELLE,  PARIS  (FRANCE). 

Influences  of  Tidal  Water  Position  and  Sedi- 
ments Physical  Properties  on  the  Meiofauna  of 
an  Atlantic  Mud-Flat  (Loire  Estuary,  France) 
(Influences  de  la  Position  Intertidale  et  des  Pro- 
prietes  Physiques  des  Sediments  sur  la  Meio- 
faune  d'une  Vasiere  Atlantique  (Estuaire  de  la 
Loire,  France)), 
W88-02100  2L 

NAGOYA  CITY  ENVIRONMENTAL 
POLLUTION  RESEARCH  INST.  (JAPAN). 

Levels  and  Ages  of  Selenium  and   Metals  in 
Sedimentary  Cores  of  Ise  Bay  as  Determined  by 
210-Pb  Dating  Technique, 
W88-01719  5B 

NANTES  UNIV.  (FRANCE).  CENTRE  DE 
DOSAGE  DES  ELEMENTS  TRACES. 

In  Situ  Studies  and  Experiments  of  the  Ecotoxi- 
cology  of  Four  Metals  (Cd,  Pb,  Cu,  Zn)  on 
Algae  and  grazing  mollusks  (gastropoda) 
(Etudes  in  situ  Et  Experimentales  De  L'Ecotoxi- 
cologie  De  Quatre  Metaux  (Cd,  Pb,  Cu,  Zn) 
Chez  Des  Algues  Et  Des  Mollusques  Gastero- 
podes  Brouteurs), 
W88-02476  5c 

NATIONAL  BACTERIOLOGICAL  LAB., 
STOCKHOLM  (SWEDEN). 

Waterborne  Outbreaks  in  Sweden  -  Causes  and 

Etiology, 

W88-01951  5C 

NATIONAL  CENTER  FOR  ATMOSPHERIC 
RESEARCH,  BOULDER,  CO. 

Theoretical  Assessment  of  Pollutant  Deposition 
to  Individual  Land  Types  During  A  Regional- 
Scale  Acid  Deposition  Episode, 
W88-02404  5B 

NATIONAL  CENTER  FOR  ATMOSPHERIC 
RESEARCH,  BOULDER,  CO.  RESEARCH 
AVIATION  FACILITY. 

New  Technique  for  the  Study  of  Cloud  Micros- 

tructure, 

W88-02044  7B 

NATIONAL  CHENG  KUNG  UNIV.,  TAINAN 
(TAIWAN).  DEPT.  OF  ENVIRONMENTAL 
ENGINEERING. 

Performance  Evaluation  of  the  Anaerobic  Fluid- 
ized  Bed  Biofilm  Reactor:  Methane  Production 
from  Glucose, 
W88-02223  50 

NATIONAL  CHUNGHSING  UNIV., 
TAICHUNG  (TAIWAN).  DEPT.  OF  SOIL 
SCIENCE. 

Modeling   the   Flow   of  Immiscible   Fluids   in 

Soils, 

W88-02360  2G 

NATIONAL  CHUNGHSING  UNIV., 
TAICHUNG  (TAIWAN).  GRADUATE  INST.  OF 
URBAN  PLANNING. 

Hydrologic  Simulation  of  the  Brandywine  Basin, 
W88-02380  2E 

NATIONAL  FISHERIES  CONTAMINANT 
RESEARCH  CENTER,  YANKTON,  SD.  FIELD 
RESEARCH  STATION. 

Effect  of  Cultivation  on  Sediment  Composition 
and  Deposition  in  Prairie  Pothole  Wetlands, 
W88-02477  2J 

NATIONAL  HYDROLOGY  RESEARCH  INST., 
SASKATOON  (SASKATCHEWAN). 

Relationship  Between  Winter  Lake  Cover,  Radi- 
ation Receipts  and  the  Oxygen  Deficit  in  Tem- 
perate Lakes, 
W88-02005  2H 


NATIONAL  INST.  FOR  ENVIRONMENTAL 
STUDIES,  TSUKUBA  (JAPAN).  DIV.  OF 
CHEMISTRY  AND  PHYSICS. 

Identification      and      Determination      of      4- 
(Chloromethylsulfonyl)bromobenzene,    a    New 
Herbicide  Additive,  in  Lake  Waters, 
W88-01846  5A 

NATIONAL  INST.  FOR  ENVIRONMENTAL 
STUDIES,  YATABE  (JAPAN). 

Effect  of  Carbohydrate  in  the  Sediment  on  the 
Musty  Odor  Production  by  Actinomycetes, 
W88-02013  2H 

NATIONAL  INST.  FOR  WATER  RESEARCH, 
PRETORIA  (SOUTH  AFRICA). 

Ecosystem  Model  of  Phosphorus  Cycling  in  a 
Warm     Monomictic,     Hypertrophic     Impound- 
ment, 
W88-01978  2H 


Biological  Treatment  of  Mining  Effluents, 
W88-02010 


5D 


Characterization  of  Adsorbates  from  Activated 
Carbon  Columns   Part   I:   The   Effect  of  Raw 
Water  Pretreatment  on  the  Sorption  of  Organo- 
halogen  Compounds, 
W88-02085  5F 

German  Technical  Standard  for  the  Assessment 
of  Lake  Water  Quality  and  its  Application  to 
Hartbeespoort  Dam  (South  Africa), 
W88-02091  2H 

NATIONAL  INST.  OF  AGRICULTURAL 
ENGINEERING,  SILSOE  (ENGLAND).  FARM 
BUILDINGS  DIV. 

One  Solution  to  the  Problem  of  Handling  and 
Treating  Slurry  from  a  Pig  Fattening  House, 
W88-02070  5D 

NATIONAL  MARITIME  RESEARCH 
CENTER-KINGS  POINT,  NY.  COMPUTER 
AIDED  OPERATIONS  RESEARCH  FACILITY. 

Simulation   Study   of  the   Navigability   of  the 
Main  Ship  Channel  in  Mobile  Harbor, 
W88-01552  8A 

NATIONAL  OCEANIC  AND  ATMOSPHERIC 
ADMINISTRATION,  ANN  ARBOR,  MI. 
GREAT  LAKES  ENVIRONMENTAL 
RESEARCH  LAB. 

Use  of  Current  Meters  for  Continuous  Measure- 
ment of  Flows  in  Large  Rivers, 
W88-01914  2E 

NATIONAL  OCEANIC  AND  ATMOSPHERIC 
ADMINISTRATION,  BOULDER,  CO. 
ENVIRONMENTAL  RESEARCH  LABS. 

Technique  to  Measure  Entrainment  in  Cloud  by 
Dual-Polarization  Radar  and  Chaff, 
W88-02050  7B 

NATIONAL  PUBLIC  HEALTH  INST., 
KUOPIO  (FINLAND).  DEPT.  OF 
ENVIRONMENTAL  HYGIENE  AND 
TOXICOLOGY. 

Comparison  of  Solvent  Extractions  and  Resin 
Adsorption   for   Isolation   of  Mutagenic   Com- 
pounds from  Chlorinated  Drinking  Water  with 
High  Humus  Content, 
W88-01837  5A 

NATIONAL  RESEARCH  CENTRE,  CAIRO 
(EGYPT).  WATER  POLLUTION  CONTROL 
LAB. 

Incidence   of  Antibiotic    Resistant    Bacteria   in 

Drinking  Water  in  Cairo, 

W88-02486  5B 


OR-14 


ORGANIZATIONAL  INDEX 

NORTH  DAKOTA  UNIV.,  GRAND  FORKS.  ENERGY  RESEARCH  CENTER. 


v.v 


NATIONAL  RESEARCH  COUNCIL  OF 
CANADA,  OTTAWA  (ONTARIO). 

Kinetics    of    Downflow    Anaerobic    Attached 

Growth  Reactors, 

W88-01854  5D 

NATIONAL  RESEARCH  COUNCIL  OF 
CANADA,  OTTAWA  (ONTARIO).  DIV.  OF 
BIOLOGICAL  SCIENCES. 

Anaerobic   Upflow    Bed-Filter   -   Development 

and  Application, 

W88-02112  5D 

NATIONAL  RESEARCH  DEVELOPMENT 
CORP.,  LONDON  (ENGLAND). 

Method  of  Reverse  Osmosis  Employing  an  Im- 
proved Porous  Glass  Membrane, 
W88-01786  3A 

NATIONAL  RESEARCH  INST.  OF 
AGRICULTURAL  ENGINEERING,  YATABE 

(JAPAN). 

Water  Uptake  by  Roots  in  Cracks  and  Water 

Movement  in  Clayey  Subsoil, 

W88-02330  21 

NATIONAL  SWEDISH  ENVIRONMENT 
PROTECTION  BOARD,  NYKOEPING. 
BRACKISH  WATER  TOXICOLOGY  LAB. 

Vertebra]  Deformities  and  Physiological  Effects 
in  Fourhorn  Sculpin  (Myoxocephalus  Quadri- 
cornis)  after  Long-Term  Exposure  to  a  Simulat- 
ed Heavy  Metal-Containing  Effluent, 
W88-O2034  5C 

NATIONAL  SWEDISH  ENVIRONMENT 
PROTECTION  BOARD,  SOLNA. 

Occurrence  of  Precursors  and  N-Alkyl-N-Nitro- 

so  Compounds, 

W88-01821  5C 

NATIONAL  UNTV.  OF  SINGAPORE.  DEPT. 
OF  CTVTL  ENGINEERING. 

Optimizing  the  Design  of  an  Activated  Sludge/ 
Secondary     Clarifier     System     via    Univariate 
Search  Technique, 
W88-02475  7C 

NATIONAL  WETLANDS  RESEARCH 
CENTER,  SLTDELL,  LA. 

St.  Marys  River,  Michigan:  An  Ecological  Pro- 
file, 
W88-01660  2E 

NATURAL  RESOURCES  DEVELOPMENT 
CONSERVATORY,  NAIROBI  (KENYA). 

Problems  of  Land  Use  and  Water  Resources 

Management  in  the  Upper  Tana  Catchment  in 

Kenya, 

W88-02239  4D 

NEBRASKA  UNTV.-LESCOLN. 
CONSERVATION  AND  SURVEY  DIV. 

Relationship  Between  Summer-Season  Rainfall 

Events  and  Lake-Surface  Area, 

W88-02389  2A 

NEBRASKA  UNTV.-LESCOLN.  DEPT.  OF 
CIVIL  ENGINEERING. 

Pilot  Plant  Study  of  an  Anaerobic  Filter  for 
Treating   Wastes   from   a   Complex   Slaughter- 
house, 
W88-02142  5D 

NEVADA  DIV.  OF  HEALTH,  CARSON  CITY. 

Water  Supply  in  Micronesia, 

W88-01889  5F 

NEW  HAMPSHIRE  UNIV.,  DURHAM.  DEPT. 
OF  CTVTL  ENGINEERING. 

Development  of  Protozoan  and  Metazoan  Com- 
munities in  Rotating  Biological  Contactor  Bio- 
films, 
W88-02348  5D 


NEW  MEXICO  BUREAU  OF  MINES  AND 
MINERAL  RESOURCES,  SOCORRO. 

Assessing   Impact   of  Surface   Mining   on    Re- 
charge, 
W88-01573  4C 

NEW  MEXICO  STATE  UNIV.,  LAS  CRUCES. 
DEPT.  OF  CROP  AND  SOIL  SCIENCES. 

Toxic    Organic    Behavior    in   Sludge-Amended 

Soils, 

W88-01737  5B 

NEW  SOUTH  WALES  INST.  OF  TECH., 
BROADWAY  (AUSTRALIA).  SCHOOL  OF 
CIVIL  ENGINEERING. 

Prediction  of  Soluble  Nickel  Removal  by  Acti- 
vated Sludge  Using  Free  Metal  Ion  Concentra- 
tions, 
W88-01938  5D 

NEW  YORK  STATE  COLL.  OF 
AGRICULTURE  AND  LIFE  SCIENCES, 
ITHACA. 

Environmental  Impacts  of  Sludge  Disposal, 
W88-01514  5C 

NEW  YORK  STATE  COLL.  OF 
AGRICULTURE  AND  LIFE  SCIENCES, 
ITHACA.  DEPT.  OF  AGRICULTURAL 
ENGINEERING. 

Dairy  Processing  Wastewater  Bioaugmentation  - 

An  Evaluation  of  Effectiveness, 

W88-02168  5D 

Waste  Activated  Sludge  Digestion  with  Ther- 
mophilic Attached  Films, 
W88-02206  5D 

Generalized  Watershed  Loading  Functions  for 

Stream  Flow  Nutrients, 

W88-02386  5B 

NEWCASTLE  UNIV.  (AUSTRALIA).  DEPT.  OF 
CIVIL  ENGINEERING. 

Generalized  Kinematic  Catchment  Model, 
W88-01702  2E 

NEWCASTLE  UPON  TYNE  POLYTECHNIC 
(ENGLAND).  SCHOOL  OF  MATHEMATICS 
AND  STATISTICS. 

Multivariate  Stochastic  Modelling  of  Grass  Flu- 
oride and  Airborne  Fluorides, 
W88-02422  5B 

NEWCASTLE  UPON  TYNE  UNTV. 
(ENGLAND).  DEPT.  OF  CIVIL 
ENGINEERING. 

Oil/Water    Separation    with   Surface    Modified 

Membranes, 

W88-02018  5D 

Membrane  Technique  for  Biomass  Retention  in 
Anaerobic  Waste  Treatment  Processes, 
W88-02211  5D 

Application  of  the  Spinning  Disc  Reactor  as  an 

Ozone  Contactor, 

W88-02212  5D 

NIGERIA  UNIV.,  NSUKKA.  DEPT.  OF 
GEOLOGY. 

Analysis  of  Stratigraphic  Control  on  River  Bank 

Failure, 

W88-01994  8D 

NOLTE  (GEORGE  S.)  AND  ASSOCIATES, 
SACRAMENTO,  CA. 

Land  Application  of  Sludge  in  San  Diego, 
W88-OI826  5E 

NORTH  ATLANTIC  TREATY 
ORGANIZATION,  BRUSSELS  (BELGIUM). 

Methodologies    for    Water    Resources    Policy 

Analysis  in  River  Basins, 

W88-02261  6B 


NORTH  CAROLINA  STATE  UNIV.  AT 
RALEIGH.  DEPT.  OF  BIOLOGICAL  AND 
AGRICULTURAL  ENGINEERING. 

Laboratory   Methods  for  Estimating  Available 

Nitrogen  in  Manures  and  Sludges, 

W88-02072  5E 

NORTH  CAROLINA  STATE  UNIV.  AT 
RALEIGH.  SCHOOL  OF  AGRICULTURE  AND 
LIFE  SCIENCES. 

Prediction  of  Nitrogen  and  Phosphorus  Losses 

as   Related    to    Agricultural    Drainage    System 

Design, 

W88-02071  2G 

NORTH  CAROLINA  UNIV.  AT  CHAPEL 
HILL.  DEPT.  OF  BIOLOGY. 

Predicting  the  Summer  Peak  Biomass  of  Four 
Species    of    Blue-Green    Algae    (Cyanophyta/ 
Cyanobacteria)  in  Swedish  Lakes, 
W88-02379  2H 

NORTH  CAROLINA  UNIV.  AT  CHAPEL 
HILL.  DEPT.  OF  CITY  AND  REGIONAL 
PLANNING. 

Emerging    State   Roles    in   Urban    Stormwater 

Management, 

W88-02383  6E 

NORTH  CAROLINA  UNIV.  AT  CHAPEL 
HILL.  DEPT.  OF  ENVIRONMENTAL 
SCIENCES  AND  ENGINEERING. 

Predicting    the    Occurrence    of   Radon-222    in 

North  Carolina  Groundwater, 

W88-01760  5B 

Bayesian  Analysis  or  Scientific  Judgment  of  Un- 
certainties in  Estimating  Risk  Due  to  Rn-222  in 
U.S.  Public  Drinking  Water  Supplies, 
W88-01810  5G 

NORTH  CAROLINA  UNIV.  AT  CHAPEL 
HILL.  INST.  OF  MARINE  SCIENCES. 

Dynamics    of   Blue-Green    Algal    (Microcystis 

Aeruginosa)  Blooms  in  the  Lower  Neuse  River, 

North  Carolina:  Causative  Factors  and  Potential 

Controls, 

W88-01761  5C 

NORTH  CAROLINA  UNIV.  AT  CHAPEL 
HILL.  SCHOOL  OF  PUBLIC  HEALTH. 

Role  for  Water  Supply  and  Sanitation  in  the 

Child  Survival  Revolution, 

W88-01990  5F 

NORTH  CAROLINA  UNIV.,  MOREHEAD 
CITY.  INST.  OF  MARINE  SCIENCES. 

In   Vitro   Induction   of  Sister   Chromatid   Ex- 
changes and  Chromosomal  Aberrations  in  Pe- 
ripheral Lymphocytes  of  the  Oyster  Toadfish 
and  American  Eel, 
W88-02059  5C 

NORTH  CENTRAL,  INC.,  PALATINE,  IL. 

Institutional    Barriers    to    Land    Treatment    of 

Metal  Finishing  Wastewaters, 

W88-02187  5D 

NORTH  DAKOTA  UNIV.,  GRAND  FORKS. 
ENERGY  RESEARCH  CENTER. 

Process  Performance  of  Pilot-Scale  Activated 
Sludge  Treatment  of  Pretreated  Coal  Gasifica- 
tion Wastewater, 
W88-02133  5D 

Biological  Nitrification  and  Hydantoin  Removal 

in  Coal  Gasification  Wastewater, 

W88-02137  5D 

Accumulation  of  Mutagenic  Polycyclic  Aromat- 
ic Hydrocarbons  in  Biological  Sludge, 
W88-02224  5D 


ran 


mm 


OR-15 


ORGANIZATIONAL  INDEX 
NORTH  MARIN  COUNTY  WATER  DISTRICT,  NOVATO,  CA. 


NORTH  MARIN  COUNTY  WATER  DISTRICT, 
NOVATO,  CA. 

Water  Conserving  Landscapes  Show  Impressive 

Savings, 

W88-02313  3D 

NORTHEASTERN  UNIV.,  BOSTON,  MA. 
DEPT.  OF  CIVIL  ENGINEERING. 

Treatment  of  Dairy  Wastewater  by  the  Anaero- 
bic Up-Flow  Packed  Bed  Reactor, 
W88-02169  5D 

Development  of  Biofilm  in  the  Anaerobic  Rotat- 
ing Biological  Contactor  Process, 
W88-02225  5D 

NORTHERN  FOREST  RESEARCH  CENTRE, 
EDMONTON  (ALBERTA). 

Microwave  Remote  Sensing  of  Snowpack  Prop- 
erties: Potential  and  Limitations, 
W88-02438  7B 

NORTHERN  KENTUCKY  UNIV.,  HIGHLAND 
HEIGHTS.  DEPT.  OF  BIOLOGICAL 
SCIENCES. 

Colorectal  Cancer  Mortality  and  Incidence  in 

Campbell  County,  Kentucky, 

W88-01999  5C 

NORTHERN  TESTING  LAB.,  INC., 
FAIRBANKS,  AK. 

Water     Conservation     and      Management     in 

Barrow,  Alaska, 

W88-02312  3D 

NORTHLAND  RESEARCH,  INC., 
FLAGSTAFF,  AZ. 

Archaeological  Analysis  of  the  Proposed  Flor- 
ence Water  Treatment  Plant, 
W88-01608  6G 

NOTRE  DAME  UNIV.,  IN.  DEPT.  OF  CIVIL 
ENGINEERING. 

Laboratory  Evidence  of  the  Scale  Effect  in  Dis- 
persion of  Solutes  in  Porous  Media, 
W88-01698  5B 

NOTTINGHAM  UNIV.  (ENGLAND).  DEPT. 
OF  MINING  ENGINEERING. 

Effect  of  Groundwater  Re-Establishment  on  the 
Settlement  of  Opencast  Mine  Backfills  in  the 
United  Kingdom, 
W88-01571  4B 

Ground    Fractures    Due   to    Longwall    Mining 

Subsidence, 

W88-01592  8E 

NOVA  SCOTIA  DEPT.  OF  THE 
ENVIRONMENT,  HALIFAX. 

Acidification  of  Nova  Scotia  Lakes:  III  Atmos- 
pheric Deposition  of  S04  and  N03  and  Effects 
on  Urban  and  Rural  Lakes, 
W88-02484  5B 

NUCLEAR  DEVELOPMENT  CORP.  OF 
SOUTH  AFRICA  PTY  LTD.,  PELINDABA, 
PRETORIA. 

Behaviour  of  Radium  in  Tailings  Dams  and  En- 
vironmental Waters  in  the  Witwatersrand  (South 
Africa)  Gold/Uranium  Mining  Area, 
W88-01558  5B 

NUS  CORP.,  PITTSBURGH,  PA. 

Use  of  Multi-Level  Gas  Driven  Samplers  and 
Conventional  Monitoring  Wells  for  Evaluation 
of  Groundwater  Contamination  at  an   Uncon- 
trolled Hazardous  Waste  Site, 
W88-01726  5E 

OAK  RIDGE  NATIONAL  LAB.,  TN. 
ENGINEERING  TECHNOLOGY  DIV. 

Analysis  of  Adduct  Formation  in  the  Bluegill 
Sunfish       (I^epomis       macrochirus)       Between 
Benzo(a)Pyrenc  and  DNA  of  the  Liver  and  He- 
moglobin of  the  Erythrocyte, 
W88-02030  5C 


OAK  RIDGE  NATIONAL  LAB.,  TN. 
ENVIRONMENTAL  SCIENCES  DIV. 

Field   Facilities   for   Subsurface  Transport   Re- 
search, 

W88-01605  2F 

Transport  of  Contaminants  in  the  Subsurface: 

The  Role  of  Organic  and  Inorganic  Colloidal 

Particles. 

W88-01674  5B 

OCCIDENTAL  COLL.,  LOS  ANGELES,  CA. 

Selective  Removal  of  Reef  Fish  Associated  with 
an  Offshore  Cooling-Water  Intake  Structure, 
W88-02364  5C 

OFFICE  OF  TECHNOLOGY  ASSESSMENT, 
WASHINGTON,  DC. 

Wastes  in  Marine  Environments. 

W88-01667  2L 

OHIO  DEPT.  OF  TRANSPORTATION, 
COLUMBUS. 

Effect  of  Main-Channel  Orientation  on  Flood 

Peaks  for  Streams  in  Ohio, 

W88-02354  2E 

OHIO  STATE  UNIV.,  COLUMBUS.  CENTER 
FOR  LAKE  ERIE  AREA  RESEARCH. 

Ecology   of  the   Coastal   Marshes   of  Western 

Lake  Erie:  A  Community  Profile, 

W88-01610  2H 

OKAYAMA  UNIV.  (JAPAN).  DEPT.  OF 
CHEMISTRY. 

Fluorimetric  Determination  of  Nitrate  in  Natu- 
ral Waters  with  3-Amino-l,5-Naphthalenedisul- 
phonic  Acid  in  a  Flow-Injection  System, 
W88-01870  5A 

OKLAHOMA  STATE  UNTV.,  STILLWATER. 

Application      of      PACT(R)      to      Industrial 

Wastewaters, 

W88-02302  5D 

OKLAHOMA  STATE  UNIV.,  STILLWATER. 
SCHOOL  OF  CIVIL  ENGINEERING. 

Microbial  Degradation  of  Hazardous  Wastes  by 

Land  Treatment, 

W88-02193  5D 

Shock  Load  Capabilities  of  Anaerobic  Systems 
Treating  High  Strength  Wastewaters, 
W88-02203  5D 

OKLAHOMA  UNIV.,  NORMAN. 
ENVIRONMENTAL  AND  GROUND  WATER 
INST. 

Ground  Water  Quality  Protection, 

W88-01655  5G 

ONTARIO  MINISTRY  OF  THE 
ENVIRONMENT,  TORONTO  (ONTARIO). 
ENVIRONMENTAL  APPROVALS  AND 
PROJECT  ENGINEERING  BRANCH. 

Illegal   Liquid   Industrial  Waste  Site  Clean-Up 

and  Restoration, 

W88-02197  5G 

ONTARIO  MINISTRY  OF  THE 
ENVIRONMENT,  TORONTO.  WASTE 
MANAGEMENT  BRANCH. 

Implementing   Ontario's   Guidelines   for   Using 
Municipal  Sewage  Sludge  in  Agriculture, 
W88-01731  5E 

OPEN  UNIV.,  MILTON  KEYNES  (ENGLAND). 

Making  and  the  Breaking  of  Agreement  on  the 

Ganges, 

W88-02252  6E 

ORANGE  FREE  STATE  UNIV., 
BLOEMFONTEIN  (SOUTH  AFRICA).  DEPT. 
OF  BOTANY. 

Chemical     Composition     of     Precipitation     at 

Marion  Island  (Sub-Antarctic), 

W88-02410  2K 


ORANGE  FREE  STATE  UNIV., 
BLOEMFONTEIN  (SOUTH  AFRICA).  DEPT. 
OF  MICROBIOLOGY. 

Isolation  and  Characterization  of  Acinetobacter 
Strains  Present  in  the  Liquid  Phase  of  an  Aero- 
bic Fixed  Bed  Digester,  while  Treating  a  Petro- 
chemical Effluent, 
W88-02087  5D 

Performance  and  Mixing  Characteristics  of  an 
Anaerobic  Hybrid  Reactor  Treating  a  Synthetic 
Fatty  Acid  Containing  Substrate, 
W88-02088  5D 

OREGON  STATE  UNIV.,  CORVALLIS.  DEPT. 
OF  ATMOSPHERIC  SCIENCES. 

Decision-Analytic  Study  of  the  Joint  Value  of 
Seasonal   Precipitation  and  Temperature  Fore- 
casts in  a  Choice-of-Crop  Problem, 
W88-02004  2B 

OREGON  STATE  UNIV.,  CORVALLIS.  DEPT. 
OF  CHEMISTRY. 

Hydrospheric  Trace  Elements  and  Their  Appli- 
cation in  Tracing  Water  Pollutants, 
W88-02271  5B 

ORGANISATIE  VOOR  TOEGEPAST 
NATUURWETENSCHAPPELIJK 
ONDERZOEK,  DELFT  (NETHERLANDS). 

Impacts  Against  the  Wall  of  a  Scaled-Up  Fluid- 

ized  Bed, 

W88-02434  3A 

OSAKA  UNIV.  (JAPAN).  DEPT.  OF  PHYSICS. 

Entropy  Balance  in  Lake  Biwa, 

W88-01979  2H 

OSAKA  UNTV.  (JAPAN).  FACULTY  OF 
ENGINEERING. 

Reflection  of  a  Shallow-Water  Soliton.  Part  2. 

Numerical  Evaluation, 

W88-02327  8B 

OTAGO  UNIV.,  DUNEDEN  (NEW  ZEALAND). 
DEPT.  OF  BOTANY. 

Observations  on  Water  Potential  and  Drought 
Resistance  of  Trees  and  Shrubs  After  a  Period  of 
Summer  Drought  Around  Dunedin,  New  Zea- 
land, 
W88-01806  21 

PARIS-6  UNIV.  (FRANCE). 

Long-Term  (1978-1986)  Population  Trends  of 
Black  Fin  Amphipods  of  Pierre  Noire  (Bay  of 
Morlaix,  Westerm  English  Channel)  After  the 
Amoco  Cadiz  Disaster  (Evolution  a  Long 
Terme  (1978-1986)  des  Populations  d'Amphi- 
podes  des  Sables  Fins  de  la  Pierre  Noire  (Baie  de 
Morlaix,  Manche  Occidentale)  Apres  la  Catas- 
trophe de  l'Amoco  Cadiz, 
W88-02001  5C 

PARIS-6  UNIV.  (FRANCE).  INST. 
D'HYDROLOGIE  ET  DE  CLIMATOLOGIE. 

Evaluation  of  the  Repartition  of  PCBs  between 
Dissolved  and  Particulate  Matter  in  River  Seine 
(France)  (Evaluation  de  la  Repartition  Particu- 
laire/Aqueuse  des  PCB  (Polychlorobiphenyles) 
en  Seine), 
W88-02106  5B 

PCB   Pollution   Behaviour  in  the  River  Seine, 
W88-02341  5B 

PARIS-7  UNIV.  (FRANCE).  LAB.  DE 
PHYSICO-CHIMIE  DE  L' ATMOSPHERE. 

Sequential  Sampling  of  Snow  in  a  Rural  Area. 
Experimentation  and  Identification  of  the  Acidi- 
fying Agents, 
W88-02409  5B 


OR-16 


ORGANIZATIONAL  INDEX 
ROCKY  MOUNTAIN  FOREST  AND  RANGE  EXPERIMENT  STATION,  TEMPE,  AZ.  FORESTRY 


PENNSYLVANIA  STATE  UNIV.,  UNIVERSITY 
PARK.  DEPT.  OF  CIVIL  ENGINEERING. 

Regional  Rainfall  Intensity-Duration-Frequency 

Curves  for  Pennsylvania, 

W88-02387  2B 

PENNSYLVANIA  STATE  UNIV.,  UNIVERSITY 
PARK.  ENVIRONMENTAL  RESOURCES 
RESEARCH  INST. 

Greening  of  Blue  Mountain, 

W88-02126  5E 

PENNSYLVANIA  UNIV.,  PHILADELPHIA. 
DEPT.  OF  MECHANICAL  ENGINEERING 
AND  APPLIED  MECHANICS. 

Formulas  for  Calculating  the  Approach  to  Equi- 
librium in  Open  Channel  Flash  Evaporators  for 
Saline  Water, 
W88-02456  3A 

PENNSYLVANIA  UNTV.,  PHILADELPHIA. 
DEPT.  OF  SYSTEMS  ENGINEERING. 

Environmental  Impact  Analysis  as  Related  to 

River  Basin  Management, 

W88-01886  6G 

PIRNIE  (MALCOLM),  INC.,  NEWPORT 

NEWS,  VA. 

Removing  Trihalomethane   Precursors  by   Co- 
agulation, 
W88-01894  5F 

PLYMOUTH  POLYTECHNIC  (ENGLAND). 
DEPT.  OF  GEOGRAPHICAL  SCIENCES. 

Quantity  and  Quality  of  Bracken  Throughfall, 
Stemflow  and  Litterflow  in  a  Dartmoor  Catch- 
ment, 
W88-02365  21 

POITIERS  UNTV.  (FRANCE).  LAB.  DE 
CHTMIE  DE  L'EAU  ET  DES  NUISANCES. 

Chloropicrin  Formation  in  Aqueous  Solution: 
Effect  of  Nitrites  on  Precursors  Formation 
During  the  Oxidation  of  Organic  Compounds 
(Formation  de  Chloropicrine  en  Milieu  Aqueux: 
Influence  des  Nitrites  sur  la  Formation  de  Pre- 
curseurs  par  Oxydation  de  Composes  Organi- 
ques), 
W88-01842  5F 

POLITECHNIKA  WARSZAWSKA  (POLAND). 

Coordinated  Management  of  Land  and  Water 
Resources;  Regionalization  and  Institutions, 
W88-02254  6A 

POLTEGOR,  WROCLAW  (POLAND). 

Land   Subsidence   Effected   by   Dewatering   of 

Open-Pits, 

W88-01577  4C 


POLYMETRICS,  INC.,  SUNNYVALE,  CA. 

Malta  Seawater  RO  Facility, 
W88-02451 


3A 


Malta  Seawater  RO  Facility  -  Update  on  the 

First  Two  Years  Operation, 

W88-02452  3A 

POLYTECHNIC  INST.  OF  NEW  YORK, 
BROOKLYN. 

Computers  and  Water  Resources  Education:  A 

Projection, 

W88-02415  7C 

POLYTECHNIC  OF  WALES,  PONTYPRIDD. 
DEPT.  OF  MECHANICAL  AND 
PRODUCTION  ENGINEERING. 

Review  of  Full-Scale  Anaerobic  Digestion  in 

China, 

W88-02073  5D 

PORTO  UNTV.  (PORTUGAL).  FACULDADE 
DE  ENGENHARIA. 

Study  of  Zinc  and  Copper  Removal  by  Iron 

(III)  and  (II)  Oxyhydroxides, 

W88-01559  5D 


POST,  BUCKLEY,  SCHUH  AND  JERNIGAN, 
INC.,  WEST  PALM  BEACH,  FL.  SOLID  AND 
HAZARDOUS  WASTE  DIV. 

Process  Considerations  in   Land  Treatment  of 

Refinery  Sludges, 

W88-02185  5D 

PRINCETON  UNIV.,  NJ.  DEPT.  OF 
GEOLOGICAL  AND  GEOPHYSICAL 
SCIENCES. 

Geochemistry   of  the  Amazon:   3.   Weathering 
Chemistry  and  Limits  to  Dissolved  Inputs, 
W88-01809  2J 

PROCTER  AND  GAMBLE  CO.,  CINCINNATI, 
OH.  IVORYDALE  TECHNICAL  CENTER. 

Removal    of    Taste-and    Odor-Causing    Com- 
pounds  by    Biofilms    Grown   on    Humic    Sub- 
stances, 
W88-01895  5F 

PUBLIC  HEALTH  SERVICE,  DAVISVILLE, 
RI.  TECHNICAL  SERVICES  UNIT. 

Enumeration  of  Fecal  Coliforms  and  E.  Coli  in 
Marine  and  Estuarine  Waters:  an  Alternative  to 
the  APHA-MPN  Approach, 
W88-01829  5A 

PUERTO  RICO  UNIV.,  MAYAGUEZ.  DEPT. 
OF  CIVIL  ENGINEERING. 

Adsorption  of  Heavy  Metals  with  Inert  Biologi- 
cal Sludges  at  Neutral  pH's, 
W88-02177  5D 

PUERTO  RICO  UNIV.,  RIO  PIEDRAS.  DEPT. 
OF  BIOLOGY. 

Distribution  and  In  situ  Survival  and  Activity  of 
Klebsiella  pneumoniae  and  Escherichia  coli  in  a 
Tropical  Rain  Forest  Watershed, 
W88-01986  5A 

PURDUE  UNIV.,  LAFAYETTE,  IN. 

Proceedings  of  the  40th  Industrial  Waste  Con- 
ference. 
W88-02132  5D 

PURDUE  UNIV.,  LAFAYETTE,  IN.  DEPT.  OF 
AGRONOMY. 

Monitoring  the  Response  of  Soils  and  Crops  to 

Sludge  Applications, 

W88-01517  5C 

Effect  of  COD  Loading  as  Glucose  on  Critical 
Design  Parameters  in  Land  Treatment  Systems, 
W88-02151  5D 

PURDUE  UNIV.,  LAFAYETTE,  IN.  DEPT.  OF 
EARTH  AND  ATMOSPHERIC  SCIENCES. 

Modeling  Groundwater  Flow  by  Means  of  a 
Hybrid   Trajectory   Image,   Boundary   Integral 
Equation  Method, 
W88-01762  2F 

PURDUE  UNIV.,  LAFAYETTE,  IN.  SCHOOL 
OF  CIVIL  ENGINEERING. 

Light  Induced  Nitrosomonas  Inhibition, 
W88-02350  5D 

PURDUE  UNIV.,  LAFAYETTE,  IN.  WATER 
RESOURCES  RESEARCH  CENTER. 

Development  of  an  Expert  System  for  the  Anal- 
ysis of  Urban  Drainage  Using  'SWMM'  (Storm 
Water  Management  Model), 
W88-01759  6A 

QATAR  UNIV.,  DOHA.  DEPT.  OF  CIVIL 
ENGINEERING. 

Development    of    Environmental    Engineering 
Education  in  Developing  Countries, 
W88-01934  5G 

QED  CORP.,  ANN  ARBOR,  MI. 

Application  of  GAC  to  Industrial  Wastewaters, 
W88-02290  5D 


QUEEN'S  UNIV.,  KINGSTON  (ONTARIO). 
DEPT.  OF  BIOLOGY. 

Photosynthetic  Kinetics  Determine  the  Outcome 
of  Competition  for  Dissolved  Inorganic  Carbon 
by    Freshwater    Microalgae:    Implications    for 
Acidified  Lakes, 
W88-01988  2H 


RADIAN  CORP.,  AUSTIN,  TX. 

Cyanide      Removal      in      Coal 
Wastewater  Using  Polysulfide, 
W88-02134 


Gasification 


5D 


RAMIREZ  ASSOCIATES,  FAR  HILLS,  NJ. 

Engineering  and  Design  of  a  Wastewater  Treat- 
ment System  for  a  Vibrobot  Plating  Operation, 
W88-02181  5D 

RECYCLE  METALS,  GLASTONBURY,  CT. 

Metals  Recovery  from  Waste  Acids, 
W88-02188  5D 

REGINA  UNIV.  (SASKATCHEWAN). 
FACULTY  OF  ENGINEERING. 

Kinetics  of  an  Activated  Biofilter  Process, 
W88-02017  5D 

RESEARCH  TRIANGLE  INST.,  RESEARCH 
TRIANGLE  PARK,  NC. 

Reclamation  and  Redevelopment  of  Contaminat- 
ed Land:  Volume  I,  U.S.  Case  Studies, 
W88-01606  5E 

RESIDUALS  MANAGEMENT  TECHNOLOGY, 
INC.,  MADISON,  WI. 

Analysis  and  Treatment  of  Reactive  Waste:  A 
Case  Study  in  the  Ductile  Iron  Foundry  Indus- 
try, 
W88-02146  5D 

REXNORD,  INC.,  MILWAUKEE,  WI. 
ENVIROENERGY  TECHNOLOGY  CENTER. 

Enhanced  COD  Removal  from  Pharmaceutical 
Wastewater  Using  Powdered  Activated  Carbon 
Addition  to  an  Activated  Sludge  System, 
W88-02204  5D 

RHODES  UNIV.,  GRAHAMSTOWN  (SOUTH 
AFRICA).  HYDROLOGICAL  RESEARCH 
UNIT. 

Soluble  Salt  Content  of  the  Alluvial  Banks  of  a 
Semi-Arid  Tributary  Catchment  of  the  Great 
Fish  River, 
W88-02090  2G 

RIJKSINSTITUUT  VOOR  DE 
VOLKSGEZONDHEID  EN  MILIEUHYGIENE, 
BILTHOVEN  (NETHERLANDS).  LAB.  FOR 
WATER  AND  FOOD  MICROBIOLOGY. 

Profiency  Testing  of  Water  Microbiology  Lab- 
oratories in  The  Netherlands, 
W88-01710  5G 

RIJKSWATERSTAAT,  THE  HAGUE 
(NETHERLANDS). 

Safety  Criteria  for  Channel  Depth  Design, 

W88-01545  8A 

ROBERT  S.  KERR  ENVIRONMENTAL 
RESEARCH  LAB.,  ADA,  OK. 

Field  Evaluation  of  a  Simple  Microcosm  Simu- 
lating the  Behavior  of  Volatile  Organic  Com- 
pounds in  Subsurface  Materials, 
W88-01687  5B 

ROCKY  MOUNTAIN  FOREST  AND  RANGE 
EXPERIMENT  STATION,  TEMPE,  AZ. 
FORESTRY  SCIENCES  LAB. 

Enhancement    of    Riparian    Ecosystems    with 

Channel  Structures, 

W88-02385  4A 


■■■'■■•': 

'    .-   ■' 


OR-17 


ORGANIZATIONAL  INDEX 


ROGALANDSFORSKNING,  STAVANGER  (NORWAY). 


ROGALANDSFORSKNING,  STAVANGER 
(NORWAY). 

Biodegradation  of  Oil  on  Drilled  Cuttings, 
W88-01930  5D 

ROME  UNIV.  (ITALY).  DEPT.  OF  ANIMAL 
AND  HUMAN  BIOLOGY. 

Profundal  Macrobenthos  Structure  as  a  Measure 
of  Long-Term  Environmental  Stress  in  a  Pollut- 
ed Lake, 
W88-02474  5C 

ROMEC  ENVIRONMENTAL  RESEARCH 
AND  DEVELOPMENT,  INC.,  COLLEGE 
STATION,  TX. 

Process  and  Apparatus  for  Recovering  Usable 
Water  and  Other  Materials  from  Oil  Field  Mud/ 
Waste  Pits, 
W88-01795  5D 

ROORKEE  UNIV.  (INDIA).  DEPT.  OF 
BIOSCIENCE  AND  BIOTECHNOLOGY. 

Determination  of  Residues  of  Furadan  (Carba- 
furan)  in  Water  by  Spectrophotometric  Method. 
W88-02064  5A 

ROORKEE  UNTV.  (INDIA).  DEPT.  OF  CIVIL 
ENGINEERING. 

Adsorption  of  Copper,  Zinc  and  Lead  by  Bed 
Sediments  of  River  Ganges  in  India, 
W88-02021  5B 

ROSENSTIEL  SCHOOL  OF  MARINE  AND 
ATMOSPHERIC  SCIENCE,  MIAMI,  FL. 

94-GHz  Doppler  Radar  for  Cloud  Observations, 
W88-02049  7B 

Studies  of  Humic  and  Fulvic  Acid  Dynamics  in 
Coastal  Marine  Waters  of  South  Florida, 
W88-02056  2L 

ROTTERDAM  PUBLIC  WORKS  DEPT. 
(NETHERLANDS). 

Filling  in  of  Harbour  Basins  which  Contain  Con- 
taminated Silt, 
W88-01526  5C 


Silt  Concentration  Measurements, 
W88-01527 


7A 


Development  of  Criteria  for  the  Dredging  and 
Disposal  of  Contaminated  Dredged  Material, 
W88-01540  5E 

ROYAL  INST.  OF  TECH.,  STOCKHOLM 
(SWEDEN).  INSTITUTIONEN  FOER 
KULTURTEKNIK. 

Soil  and  Water  Conservation  on  the  Chinese 
Loess  Plateau  -  The  Example  of  the  Xio  Shi 
Guo  Brigade, 
W88-02236  3B 

Variations  of  87Sr/86Sr  in  Water  from  Streams 
Discharging  in  the  Bothnian  Bay,  Baltic  Sea, 
W88-02440  2K 

ROYAL  SIGNALS  AND  RADAR 
ESTABLISHMENT,  MALVERN  (ENGLAND). 

Reduction  of  Errors  Caused  by  Bright  Bands  in 

Quantitative  Rainfall  Measurements  Made  Using 

Radar, 

W88-02054  7B 

RUBEL  AND  HAGER,  INC.,  TUCSON,  AZ. 

Source  Treatment  of  Industrial  Wastewater  with 

Granular  Activated  Carbon, 

W88-02293  5D 

RUHR  UNIV.,  BOCHUM  (GERMANY,  F.R.). 
LEHRSTUHL  FUER  WASSERWIRTSCHAFT 
UND  UMWELTTECHNIK  II. 

Computer  Aided  Control  of  Nitrogen  Removal 
in  Small  Activated   Sludge  Wastewater  Treat- 
ment Plants, 
W88-OI959  5D 


RUTGERS  -  THE  STATE  UNIV.,  NEW 
BRUNSWICK,  NJ.  DEPT.  OF  BIOLOGICAL 
SCIENCES. 

Effects  of  the  Pesticide  Diflubenzuron  on  Larval 
Horseshoe  Crabs,  Limulus  polyphemus, 
W88-01720  5C 

SANDIA  NATIONAL  LABS.,  ALBUQUERQUE, 
NM.  EARTH  SCIENCES  DIV. 

Effects  of  a  Biomodal  Pore  Distribution  on 
Matrix  Diffusion  in  a  Fractured  Porous  Medium, 
W88-01658  5B 

SAO  PAULO  UNIV.  (BRAZIL).  ESCOLA 
POLITECNICA. 

Anaerobic  Digestion  of  Municipal  Solid  Wastes, 
W88-02120  5E 

SAO  PAULO  UNIV.,  SAO  CARLOS  (BRAZIL). 
DEPT.  DE  HIDRAULICA  E  SANEAMENTO. 

Anaerobic  Wastewater  Treatment  in  the  Food 
Processing  Industry:  Two  Case  Studies, 
W88-02113  5D 

SASKATCHEWAN  RESEARCH  COUNCIL, 
SASKATOON. 

Response  of  Two  Western  Canadian  Conifers  to 

Simulated  Acidic  Precipitation, 

W88-02464  5C 

SCHMIDTKE  (NORBERT  W.)  AND 
ASSOCIATES  LTD.,  KITCHENER  (ONTARIO). 

Pollution  Control  through  By-Product  Recov- 
ery Using  Hyperfiltration.  Case  Study  of  a  Spe- 
cialty Cheese  Producer, 
W88-02171  5D 

SCS  ENGINEERS,  INC.,  COVINGTON,  KY. 

Long-Term  Impacts  of  Industrial  Waste  Codis- 

posal  in  Landfill  Simulators, 

W88-01738  5E 

Demonstration   of  Landfill   Gas   Enhancement 

Techniques  in  Landfill  Simulators, 

W88-01755  5E 

SEA  FISHERIES  RESEARCH  INST.,  CAPE 
TOWN  (SOUTH  AFRICA). 

Seasonal  Trends  in  the  Longshore  Distribution 
of  Surface  Temperatures  off  Southwestern 
Africa  18-34  S,  and  their  Relation  to  Subsurface 
Conditions  and  Currents  in  the  Area  21-24  S, 
W88-01625  2L 

Analysis  of  the  Recent  Environmental  Perturba- 
tion in  the  South  East  Atlantic  and  Latest  Find- 
ings on  its  Impact  on  Fisheries  of  the  Southern 
Benguela  Region  (Un  Analisis  de  las  Recientes 
Perturbaciones  en  el  Atlantico  Sudeste  y  los 
Ultimos  Hallazgos  Sobre  su  Impacto  en  la  Pes- 
queria  de  la  Region  sur  de  Benguela), 
W88-01628  2L 

Distribution  and  Cycling  of  Nutrients  at  Four 

Sites  in  the  Benguela  System, 

W88-01636  2L 

Phytoplankton  Distribution  and  Dynamics  in  the 

Southern  Benguela  Current, 

W88-01637  2L 

Development  of  Phytoplankton  Communities  in 
Terms  of  their  Particle  Size  Frequency  Distribu- 
tion, in  Newly  Upwelled  Waters  of  the  Southern 
Benguela  Current, 
W88-01638  2L 

Influence  of  Environmental  Factors  on  the  Cape 

Pelagic  Fishery, 

W88-01649  2L 

Environmental  Basin  Model  for  West  Coast  Pe- 
lagic Fish  Distribution, 
W88-01650  2L 


Population   Genetics  of  the   Southern   African 
Pilchard,   Sardinops  ocellata,   in   the  Benguela 
Upwelling  System, 
W88-01651  2L 

SEAGOLD  INDUSTRIES  CORP.,  BURNABY 
(BRITISH  COLUMBIA). 

Reverse  Osmosis  Apparatus  and  Method  Incor- 
porating External  Fluid  Exchange, 
W88-01791  3A 

SHEAFFER  AND  ROLAND,  INC.,  CHICAGO, 
IL. 

Land  Treatment  Example  of  an  Integrated  Man- 
agement System, 
W88-01729  5E 

SHELLFISH  RESEARCH  LAB.,  CARNA 
(IRELAND). 

Hydrography  and   the  Distribution  of  Phyto- 
plankton in  Killary  Harbour:  A  Fjord  in  West- 
ern Ireland, 
W88-02374  2L 

SIMON  FRASER  UNIV.,  BURNABY  (BRITISH 
COLUMBIA).  DEPT.  OF  BIOLOGICAL 
SCIENCES. 

Animal   Decision   Making   and   Its   Ecological 
Consequences:  The  Future  of  Aquatic  Ecology 
and  Behavior, 
W88-02423  2H 

SINGARENI  COLLIERIES  CO.  LTD., 
KOTHAGUDEM  (INDIA). 

Hot  Water  Seepage  into  Shallow  Coal  Mines  of 
Manuguru  Coalbelt,  Godavari  Valley  Coalfield 
Andhra  Pradesh,  India, 
W88-01585  2F 

SITE  PLANNING  DEVELOPMENT  INC., 
CHARLEVOX,  MI. 

Aesthetic  Renovation, 

W88-01510  5E 

SOCIEDAD  ANONIMA  INDUSTRIAS 
CELULOSA  ARAGONESA,  ZARAGOZA 

(SPAIN). 

Full  Scale  Anaerobic-Aerobic  Biological  Treat- 
ment of  a  Semichemical  Pulping  Waste  Water, 
W88-02162  5D 

SOUTH  CAROLINA  UNIV.,  COLUMBIA. 
BELLE  W.  BARUCH  INST.  FOR  MARINE 
BIOLOGY  AND  COASTAL  RESEARCH. 

Nitrogen    Exchange    Between    a    Southeastern 

USA  Salt  Marsh  Ecosystem  and  the  Coastal 

Ocean, 

W88-01995  2L 

SOUTH  CENTRAL  CONNECTICUT 
REGIONAL  WATER  AUTHORITY,  NEW 
HAVEN. 

Silvicultural  Application  of  Alum  Sludge, 
W88-02396  5E 

SOUTH  DAKOTA  STATE  UNIV., 
BROOKINGS.  WATER  RESOURCES  INST. 

Fiscal    Year     1985    Program    Report    (South 

Dakota  Water  Resources  Institute). 

W88-01775  9D 

SOUTHEAST  ASIAN  FISHERIES 
DEVELOPMENT  CENTER,  ILOILO 
(PHILIPPINES). 

Acute  Nitrite  Toxicity  and  Methemoglobinemia 
in  Juvenile  Milkfish  (Chanos  chanos  Forsskal), 
W88-02O42  5C 


OR-18 


ORGANIZATIONAL  INDEX 

TECHNISCHE  UNIV.  HAMBURG-HARBURG  (GERMANY,  F.R.).  ARBEITSBEREICH 


SRI  LANKA  UNIV.,  PERADENIYA.  DEPT.  OF 
GEOGRAPHY. 

Catchment  Ecosystems  and  Village  Tank  Cas- 
cades in  the  Dry  Zone  of  Sri  Lanka:  A  Time- 
Tested   System  of  Land  and  Water  Resource 
Management, 
W88-02237  3F 

Mahaweli  Strategy  of  Sri  Lanka  -  Great  Expec- 
tation of  a  Small  Nation, 
W88-02253  6B 

SRI  LANKA  UNIV.,  PERADENIYA. 
POSTGRADUATE  INST.  OF  AGRICULTURE. 

Nitrogen  and  Water  Balance  Studies  in  Relation 
to  Farmyard  Manure  and  N-Fertilizer  Applica- 
tions to  Sri  Lankan  Luvisols, 
W88-O2081  5B 

SRI  VENKATESWARA  UNIV.,  TTRUPATI 
(INDIA).  DEPT.  OF  ZOOLOGY. 

Bioconcentration  and  Metabolism  of  DDT,  Fen- 
itrothion  and  Chlorpyrifos  by  the  Blue-Green 
Algae  Anabaena  sp.  and  Aulosira  fertilissima, 
W88-01863  5B 

STADTWERKE  MAINZ  A.G.  (GERMANY, 
F.R.). 

Application  of  Enzyme  Assays  for  Toxicological 
Water  Testing  (Anwendung  enzymatischer  Ver- 
fahren  in  der  Wasser-Toxikologie), 
W88-01972  5A 

STANFORD  UNIV.,  CA.  DEPT.  OF 
CHEMICAL  ENGINEERING. 

Molecular    and    Marcomolecular    Sieving    by 
Asymmetric  Ultrafiltration  Membranes, 
W88-01771  5D 

STANFORD  UNIV.,  CA.  DEPT.  OF  CIVIL 
ENGINEERING. 

Using    the    Method    of   Moments    to    Analyze 
Three-Dimensional     Diffusion-Limited     Solute 
Transport  From  Temporal  and  Spatial  Perspec- 
tives, 
W88-01690  5B 

STATE  POLLUTION  CONTROL 
COMMISSION,  LIDCOMBE  (AUSTRALIA). 

Disinfection  Efficiency  and  Problems  Associat- 
ed with  Maturation  Ponds, 
W88-01949  5D 

STATE  UNIV.  OF  NEW  YORK  AT  ALBANY. 
DEPT.  OF  CHEMISTRY. 

Systematic  Approach  to  the  Detection  and  Re- 
moval of  Toxic  Organic  Pollutants  in  Drinking 
Water, 
W88-02274  5F 

STATE  UNIV.  OF  NEW  YORK  AT  STONY 
BROOK.  DEPT.  OF  CHEMISTRY. 

Methods  to  Determine  Structure  in  Water  and 

Aqueous  Solutions, 

W88-01594  IB 

STATE  UNIV.  OF  NEW  YORK  COLL.  AT 
PLATTSBURGH.  DEPT.  OF  BIOLOGICAL 
SCIENCES. 

Effects  of  Atrazine  on  Dissolved  Oxygen  and 
Nitrate  Concentrations  in  Aquatic  Systems, 
W88-02022  5C 

STATION  ZOOLOGIQUE,  VILLEFRANCHE- 
SUR-MER  (FRANCE). 

Modelling  of  a  Planktonic  Ecosystem  in  an  En- 
closed Water  Column, 
W88-02375  2L 

STEFFEN,  ROBERTSON  AND  KIRSTEN, 
INC.,  VANCOUVER  (BRITISH  COLUMBIA). 

Aspects  of  Phosphogypsum  Waste  Disposal, 
W88-01733  5E 

STEINMUELLER  (L.  UND  C.)  G.M.B.H., 
GUMMERSBACH  (GERMANY,  F.R.). 

Method  of  Pretreating  Raw  Water  for  Reverse 

Osmosis  Units, 

W88-01797  3A 


Reverse  Osmosis  Desalinization  Utilizing  Plural 

Flow  Work  Exchange  Vessels, 

W88-01799  3A 

STELCO,  INC.,  HAMILTON  (ONTARIO). 
WATER  TECHNOLOGY  GROUP. 

Process  and  Environmental  Considerations  In- 
volved in  the  Selection  of  Hydraulic  and  Lubri- 
cation Fluids  for  a  Modern  Hot  Strip  Mill, 
W88-02145  5D 

STOCKHOLM  UNIV.  (SWEDEN).  DEPT.  OF 
GEOLOGY. 

Variations    in    the    87Sr/86Sr    Ratio    in    Lake 

Waters  from  Central  Sweden, 

W88-02439  2K 

STUTTGART  UNIV.  (GERMANY,  F.R.).  INST. 
FUER  SIEDLUNGSWASSERBAU, 
WASSERGUTEWIRTSCHAFT  UND 
ABFALLTECHNIK. 

Microbial  Growth  on  Ion  Exchangers, 
W88-01834  5D 

SVASEK  (B.V.)  ROTTERDAM 
(NETHERLANDS). 

Introduction    to    Sand    Closures    and    Related 

Computation  Methods, 

W88-01553  2L 

SVERDRUP  AND  PARCEL  AND 
ASSOCIATES,  INC.,  ST.  LOUIS,  MO. 

Full-Scale     Demonstration     of     Textile     Dye 

Wastewater  Reuse, 

W88-02150  5D 

SYRACUSE  UNIV.,  NY.  DEPT.  OF  GEOLOGY. 

Groundwater  Flow  in  a  Bog-Fen  Complex,  Lost 
River  Peatland,  Northern  Minnesota, 
W88-01982  2F 

TAMIL  NADU  AGRICULTURAL  UNIV., 
COIMBATORE  (INDIA).  WATER 
TECHNOLOGY  CENTRE. 

Control    and    Management    of   Land    Use   and 
Water   Resources   of  Bhavani   River   Basin   in 
Tamil  Nadu,  India, 
W88-02238  3F 

TAMIL  NADU  WATER  SUPPLY  AND 
DRAINAGE  BOARD,  MADRAS  (INDIA). 

Treatment    of    Distillery    Wastewater    (Spent 

Wash)  -  Indian  Experience, 

W88-02138  5D 

TASMANIA  UNTV.,  HOBART  (AUSTRALIA). 
DEPT.  OF  GEOGRAPHY. 

Relations  Between  Aquatic  Plant  Communities 
and  Lake  Characteristics  on  Macquarie  Island, 
W88-01805  2H 

TECHNICAL  UNIV.  OF  ISTANBUL 
(TURKEY).  DEPT.  OF  CIVIL  ENGINEERING. 

Dimensionless  Solution  of  Lag  Time  for  Diverg- 
ing Surface, 
W88-02442  2A 

TECHNICAL  UNIV.  OF  ISTANBUL 
(TURKEY).  FACULTY  OF  MINING. 

Properties  of  Hydraulic  Stowing  Material  with 
Particular  Reference  to  Drainage  Requirements, 
W88-01579  3E 

TECHNION  -  ISRAEL  INST.  OF  TECH., 
HAIFA.  DEPT.  OF  CHEMICAL 
ENGINEERING. 

Analysis  of  Laminar  Flow  Precipitation  Fouling 

on  Reverse  Osmosis  Membranes, 

W88-02444  3A 

TECHNISCHE  HOCHSCHULE  AACHEN 
(GERMANY,  F.R.).  INST.  FUER 
SIEDLUNGSWASSERWIRTSCHAFT. 

Chlorinated  Hydrocarbons  in  Biological  Sewage 
Purification  -  Fate  and  Difficulties  in  Balancing, 
W88-01937  5D 


TECHNISCHE  HOCHSCHULE  AACHEN 
(GERMANY,  F.R.).  INST.  FUER 
VERFAHRENSTECHNIK. 

Membrane  Processes  in  Environmental  Protec- 
tion (Membranverfahren  in  der  Umwelttechnik), 
W88-02102  5D 

TECHNISCHE  UNIV.  BERLIN  (GERMANY, 
F.R.).  INST.  FUER  TECHNISCHE  AKUSTIK. 

Influence  of  Ultrasound  on  the  Settling  Rate  of 

Filamentous  Bacteria  in  Activated  Sludge  (Der 

Einfluss  von  Ultraschall  auf  das  Absetzverhalten 

von    Fadenfoermigen    Bakterien    im    Blaehsch- 

lamm), 

W88-02083  5D 

TECHNISCHE  UNIV.  BRAUNSCHWEIG 
(GERMANY,  F.R.).  INST.  FUER 
MIKROBIOLOGIE. 

Influence  of  Acid  Precipitation  on  the  Develop- 
ment of  Erysiphe  Graminis  DC  f.  sp.  Tritici 
Marchal  (Einfluss  Saeurehaltiger  Niederschlaege 
auf  die  Entwicklung  von  Erysiphe  Graminis 
DC.  f.  sp.  Marchal), 
W88-02098  5C 

TECHNISCHE  UNIV.,  BRUNSWICK 
(GERMANY,  F.R.). 

Effective  Treatment  of  Wastewater  from  Ren- 
dering Plants, 
W88-02140  5D 

TECHNISCHE  UNIV.,  DRESDEN  (GERMAN 
D.R.).  INST.  OF  LIGNITE  MINING. 

Submodels  of  Water  Quality  for  the  Analysis  of 
Regional   Water   Policies   in   Open-Pit   Lignite 
Mining  Areas, 
W88-01561  5G 

Modeling  of  Migration  Processes  with  Coupled 

Migrants    and    Their  Reduction    to    Control 

Models, 

W88-01566  5G 

Groundwater  Flow  Submodel  for  the  Analysis 
of  Regional  Water  Policies  in  Open-Pit  Lignite 
Mining  Areas, 
W88-01569  4B 

TECHNISCHE  UNIV.,  DRESDEN  (GERMAN 
D.R.).  SEKTION  WASSERWESEN. 

Control  of  Eutrophication  of  Lakes  and  Reser- 
voirs by  Means  of  Pre-Dams.  I.  Mode  of  Oper- 
ation and  Calculation  of  the  Nutrient  Elimina- 
tion Capacity, 
W88-01844  5G 

Control  of  Eutrophication  of  Lakes  and  Reser- 
voirs by  Means  of  Pre-Dams.  II.  Validation  of 
the  Phosphate  Removal  Model  and  Size  Optimi- 
zation, 
W88-01845  5G 

TECHNISCHE  UNIV.  HAMBURG-HARBURG 
(GERMANY,  F.R.). 

Effects  of  Periodic  Feast/Famine  Conditions  on 

the  Growth  of  Biofilms, 

W88-02012  5D 

TECHNISCHE  UNIV.  HAMBURG-HARBURG 
(GERMANY,  F.R.).  ARBEITSBEREICH 
UMWELTSCHUTZTECHNIK. 

Sediment  Quality  Criteria  -  General  Aspects  and 

International  State  of  Discussion  (Qualitaetskri- 

terien   fuer   Gewaessersedimente   -   Allgemeine 

Problematik  und  Internationaler  Stand  der  Dis- 

kussion), 

W88-02086  5A 


■/••■■.■.:;•: 


mm 

IP 


OR-19 


ORGANIZATIONAL  INDEX 
TECHNISCHE  UNIV.  MUENCHEN  (GERMANY,  F.R.).  INST.  FUER  OEKOLOGISCHE 


TECHNISCHE  UNIV.  MUENCHEN 
(GERMANY,  F.R.).  INST.  FUER 
OEKOLOGISCHE  CHEMIE. 

Influence  of  Oxygen  on  the  Direct  Photolysis  of 
Simple  Aromatics  in  Aqueous  Systems  (Einfluss 
von    Sauerstoff  auf  die   Direktphotolyse   Ein- 
facher  Aromaten  in  Waessrigen  Systemen), 
W88-02101  5B 

TEHRAN  UNIV.  (IRAN).  SCHOOL  OF 
PHARMACY. 

Bacterial  Survey  of  Well  Water  -  Tehran,  Iran, 
W88-01880  7B 

TEL-AVIV  UNIV.  (ISRAEL).  DEPT.  OF 
BOTANY. 

Removal  of  Metal  Ions  from  Aqueous  Solutions 
by  Penicillium  Biomass:  Kinetic  and  Uptake  Pa- 
rameters, 
W88-02472  5B 

TEMEL  BILIMLER  ARASTIRMA 
ENSTTTUSU,  GEBZE  (TURKEY).  CHEMICAL 
ENGINEERING  DEPT. 

Fluorine    Pollution    in    the    Marmara    Region, 
Turkey.  Production  Methods  for  Fluorine  Re- 
moval and  Recovery, 
W88-01838  5D 

TENNESSEE  TECHNOLOGICAL  UNIV., 
COOKEVILLE.  CENTER  FOR  THE 
MANAGEMENT,  UTILIZATION  AND 
PROTECTION  OF  WATER  RESOURCES. 

Photocatalysed  Oxidation  of  Toxic  Organics, 
W88-01932  5D 

Dye  Sensitized  Photo-Oxidation  of  Bromacil  in 

Wastewater, 

W88-02201  5D 

TENNESSEE  TECHNOLOGICAL  UNIV., 
COOKEVILLE.  DEPT.  OF  CIVIL 
ENGINEERING. 

Removal  of  Color  from  Kraft  Pulp  Mill  Efflu- 
ent, 
W88-02163  5D 

Evaluation  of  Vermiculite,  Iron  Filings,  Lime, 
Sulfide,  and  Lime  Sulfide  in  the  Treatment  of 
Plating  Rinsewaters, 
W88-02176  5D 

TENNESSEE  UNIV.,  KNOXVILLE. 

Effects  of  Feeding  and  Temperature  on  Uptake, 
Elimination  and  Metabolism  of  Benzo(a)pyrene 
in  the  Bluegill  Sunfish  (Lepomis  macrochirus), 
W88-02027  5C 

Nonlinear  Programming  Methods  in  Reservoir 

System  Management, 

W88-02273  2H 

TENNESSEE  UNIV.,  KNOXVILLE.  DEPT.  OF 
CIVIL  ENGINEERING. 

Effects  of  Several  Ions  on  Iron  Treatment  by 

Sodium  Silicate  and  Hypochlorite, 

W88-01897  5F 

TENNESSEE  VALLEY  AUTHORITY, 
CHATTANOOGA.  DIV.  OF  AIR  AND  WATER 
RESOURCES. 

Soil  Nutrient  Leaching  in  Response  to  Simulated 

Acid  Rain  Treatment, 

W88-02458  5C 

TENNESSEE  VALLEY  AUTHORITY, 
KNOXVILLE. 

Treatability   Studies  for   Koppers-Totzek   Coal 

Gasification  Wastewater, 

W88-02135  5D 

TEXAS  A  AND  I  UNIV.,  KINGSVILLE.  DEPT. 
OF  CIVIL  AND  MECHANICAL 
ENGINEERING. 

Response  of  Phthalate  Esters-Acclimated  Acti- 
vated Sludge  to  2,4-Dinitrophenol, 
W88-0194O  5D 


TEXAS  A  AND  M  UNIV.,  COLLEGE 
STATION.  DEPT.  OF  SOIL  AND  CROP 
SCIENCES. 

Heavy  Metals  in  Drilling  Muds:  Sequential  Ex- 
tractability  and  Effect  of  a  Solidification  Proc- 

W88-01739  5B 

TEXAS  ARCHEOLOGICAL  SURVEY,  AUSTIN. 

Buried   in   the   Bottoms:   The   Archaeology   of 

Lake   Creek    Reservoir,    Montgomery   County, 

Texas, 

W88-01663  6G 

TEXAS  UNIV.  AT  AUSTIN.  BUREAU  OF 
ECONOMIC  GEOLOGY. 

Regional     Underpressuring     in     Deep     Brine 
Aquifers,  Palo  Duro  Basin,  Texas:  1.  Effects  of 
Hydrostratigraphy  and  Topography, 
W88-01681  2F 

Regional     Underpressuring     in     Deep     Brine 
Aquifers,  Palo  Duro  Basin,  Texas:  2.  The  Effect 
of  Cenozoic  Basin  Development, 
W88-01682  2F 

Regional  Hydrogeologic  Research  in  the  Palo 

Duro     Basin     for     Nuclear-Waste     Repository 

Siting, 

W88-02331  5E 

TEXAS  UNIV.  AT  AUSTIN.  DEPT.  OF  CIVIL 
ENGINEERING. 

Method  for  Evaluating  the  Mixing  Characteris- 
tics  of  U.V.    Reactors   with   Short   Detention 
Times, 
W88-01836  5D 

Technique  for  the  Analysis  of  the  Response  of 

Dams  to  Earthquakes, 

W88-02061  8  A 

TEXAS  UNIV.  AT  DALLAS,  RICHARDSON. 
GRADUATE  PROGRAM  IN 
ENVIRONMENTAL  SCIENCES. 

Aeromonas  Hydrophila  Densities  in  Thermally- 
Altered  Reservoir  Water  and  Sediments, 
W88-02461  5C 

TEXAS  UNIV.  HEALTH  SCIENCE  CENTER 
AT  HOUSTON.  SCHOOL  OF  PUBLIC 
HEALTH. 

Health  Significance  of  Chlorination  Byproducts 
in  Drinking  Water:  The  Houston  Experience, 
W88-02427  5C 

TOKYO  UNIV.  (JAPAN).  DEPT.  OF  URBAN 
ENGINEERING. 

Total  Organic  Halogen  (TOX)  Formation  Po- 
tentials   in    Activated    Sludge    Treatment    and 
Small  Rivers, 
W88-01825  5D 

TOKYO  UNIV.  OF  FISHERIES  (JAPAN). 
DEPT.  OF  MARINE  ENVIRONMENTAL 
SCIENCE  AND  TECHNOLOGY. 

Evaluation  of  the  Effect  of  Chemicals  on  Aquat- 
ic Ecosystem  by  Observing  the  Photosynthetic 
Activity  of  a  Macrophyte,  Porphyra  Yezoensis, 
W88-02033  5C 

TOKYO  UNIV.  OF  SCIENCE  (JAPAN). 
FACULTY  OF  PHARMACEUTICAL 
SCIENCES. 

Chemical  Changes  of  Organic  Compounds  in 
Chlorinated  Water:  XIII.  Gas  Chromatographic- 
Mass  Spectrometric  Studies  of  the  Reactions  of 
Irgasan  DP  300  (5-Chloro-2-(2,4-Dichloro- 
phenoxy)Phenol)  with  Chlorine  in  Dilute  Aque- 
ous Solution, 
W88-02361  5B 

Characterization  and  Determination  of  Lipophi- 
lic  Hydrocarbons   in   the   Chao   Phraya,    Bang 
Pakong  and  Tha-Chin   Rivers  and   the   Upper 
GulfofThailand, 
W88-02362  5B 


TOLEDO  UNIV.,  OH.  DEPT.  OF  CIVIL 
ENGINEERING. 

Critical  Chemical  Reaction  Rates  for  Multicom- 
ponent  Groundwater  Contamination  Models, 
W88-01918  5B 

TRANSKEI  UNIV.,  UMTATA  (SOUTH 
AFRICA).  DEPT.  OF  ZOOLOGY. 

Investigations  into  the  Feasibility  of  a  Duck- 
Fish-Vegetable  Integrated  Agriculture-Aquacul- 
ture   System   for   Developing   Areas   in   South 
Africa, 
W88-02093  81 

Use  of  Sheep   Manure  as   Nutrient   with   Fish 
Feed  in  Pond  Fish  Polyculture  in  Transkei, 
W88-02094  81 

Growth  of  the  Chinese  Grass  Carp  Ctenophar- 
yngodon   Idella   Fed   on   Cabbage   Wastes  and 
Kikuyu  Grass, 
W88-02095  81 

Utilisation  of  Chicken  Offal  in  the  Production  of 
the  African   Sharptooth  Catfish  Clarias  Garie- 
pinus  in  the  Transkei, 
W88-02096  81 

TRONDHEIM  UNIV.  (NORWAY).  MUSEUM. 

Effect  of  Oil  and  Dispersants  on  the  Growth  of 

Mussels, 

W88-02000  5C 

TSINGHUA  UNIV.,  BEIJING  (CHINA).  DEPT. 
OF  ENVIRONMENTAL  ENGINEERING. 

Cultivation   of  Anaerobic   Granular   Sludge  in 
UASB  Reactors  with  Aerobic  Activated  Sludge 
as  Seed, 
W88-01839  5D 

TUFTS  UNIV.,  MEDFORD,  MA.  DEPT.  OF 
CIVIL  ENGINEERING. 

Reliability  Indices  for  Water  Supply  Systems, 
W88-02420  5F 

UKAEA  ATOMIC  ENERGY  RESEARCH 
ESTABLISHMENT,  HARWELL  (ENGLAND). 

Computer  Modelling  Study  of  the  Chemistry 
Occurring  During  Cloud  Formation  over  Hills, 
W88-02402  2K 

UMEA  UNIV.  (SWEDEN).  DEPT.  OF 
ECOLOGICAL  BOTANY. 

Distribution  of  Stream-Edge  Vegetation  along  a 

Gradient  of  Current  Velocity, 

W88-01709  2H 

UNITED  NATIONS  ENVIRONMENT 
PROGRAMME,  NAIROBI  (KENYA). 

River  Basin  Development  Strategies  in  the  Tisza 

Valley, 

W88-02229  6B 

UNIVERSIDAD  AUTONOMA  DE 
BARCELONA  (SPAIN).  FACULTY  OF 
SCIENCES. 

Effects  of  Zinc  Sulphate  on  Haematological  Pa- 
rameters in  the  Dogfish  Scyliorhinus  canicula 
and  Influences  of  MS222, 
W88-02002  5C 

UNIVERSIDAD  DE  ORIENTE,  CUMANA 
(VENEZUELA).  INST.  OCEANOGRAFICO. 

Physiological  Effects  of  Metal  Toxicity  on  the 
Tropical    Freshwater    Shrimp    Macrobrachium 
carcinus  (Linneo,  1758), 
W88-02335  5C 


OR-20 


ORGANIZATIONAL  INDEX 

VENICE  UNIV.  (ITALY).  DEPT.  OF  SPECTROSCOPY,  ELECTROCHEMISTRY  AND 


UNIVERSIDAD  NACIONAL  AUTONOMA  DE 
MEXICO,  MEXICO  CITY.  INST.  DE 
BIOLOGIA. 

Diurnal  and   Seasonal  Variation   in   the  Water 
Relations  of  Some   Deciduous  and   Evergreen 
Trees  of  a  Deciduous  Dry  Forest  of  the  Western 
Coast  of  Mexico, 
W88-02366  21 

UNIVERSIDAD  NACIONAL  AUTONOMA  DE 
MEXICO,  MEXICO  CITY.  INST.  DE 
INGENIERIA. 

Mathematical  Model  for  Unsteady  Supercritical 

Flow  on  a  Mobile  Sandy  Bed, 

W88-01963  2E 

UNIVERSIDAD  POLXTECNICA  DE  MADRID 
(SPAIN).  ESCUELA  TECNICA  SUPERIOR  DE 
UMGENIEROS  DE  MINAS. 

Mine  Dewatering  Design  in  Surface  Mining  to 
Improve  the  Quality  of  Ground  Water, 
W88-01581  4B 

UNTVERSIDADE  ESTADUAL  PAULISTA, 
BOTUCATU  (BRAZIL).  FACULDADE  DE 
CIENCIAS  AGRONOMICAS. 

Towards  a  Water  Balance  in  the  Central  Amazo- 
nian Region, 
W88-01887  4C 

UNTVERSIDADE  FEDERAL  DA  PARAIBA, 
CAMPINA  GRANDE  (BRAZIL).  DEPT.  OF 
CIVIL  ENGINEERING. 

Activated  Sludge  Settlers:  Design  and  Optimiza- 
tion, 
W88-01955  5D 

UNIVERSIDADE  FEDERAL  DE  SANTA 
MARIA  (BRAZIL).  DEPT.  ZOOTECHNICA. 

Water  Re-use  System  for  Production  of  Fingerl- 

ing  Fishes  in  Brazil  with  Emphasis  on  South 

American  Catfishes  (Rhamdia  quelens  and  R. 

sapo), 

W88-O2O80  5F 

UNTVERSBDADE  NOVA  DE  LISBOA 
(PORTUGAL).  ENVIRONMENTAL  SYSTEMS 
ANALYSIS  GROUP. 

Maintenance  Strategies  for  Sewerage  Systems, 
W88-01954  5D 

UNTVERSLTE  DE  BRETAGNE- 
OCCIDENTALE,  BREST  (FRANCE).  LAB.  DE 
BIOLOGIE  ANTMALE. 

Reproductive    Biology    and    the    Pathological 
Changes  of  the  Plaice  Pleuronectes  Platessa  (L.) 
After  the  'Amoco  Cadiz'  Oil  Spill  Along  the 
North- West  Coast  of  Brittany, 
W88-02372  5C 

UNTVERSITE  LIBRE  DE  BRUXELLES 
(BELGIUM).  GROUPE  DE  MICROBIOLOGIE 
DES  MILIEUX  AQUATIQUES. 

Determination  of  the  Biodegradable  Fraction  of 
Dissolved  Organic  Matter  in  Waters, 
W88-02343  5A 

UNIVERSITY  COLL.  OF  NORTH  WALES, 
MENAI  BRIDGE.  MARINE  SCIENCE  LABS. 

Structure  and  Variability  of  the  Central  Water 
Mass  Front  Off  Cabo  Blanco.   October   1981- 
April  1982, 
W88-01619  2L 

UNIVERSITY  COLL.  OF  SWANSEA  (WALES). 
DEPT.  OF  GEOGRAPHY. 

Effect  of  Hydrological  Factors  on  Trace  Metal 
Contamination  in  the  River  Tawe,  South  Wales, 
W88-02334  5B 

UNIVERSITY  COLL.  OF  WALES,  LLANELLY. 
FIELD  LAB. 

Statistical  Evaluation  of  Drainage  Treatments  in 
Simple  Field  Trials  with  Special  Reference  to 
Former  Opencast  Coal  Mining  Land, 
W88-01923  2G 


Field    Drainage    Experiments    and    Design    on 
Former  Opencast  Coal  Mining  Land, 
W88-01924  2G 

UNIVERSITY  OF  EAST  ANGLIA,  NORWICH 
(ENGLAND).  SCHOOL  OF  MATHEMATICS 
AND  PHYSICS. 

Models  of  Coastal  Upwelling  Driven  by  JOINT- 

1  and  AUFTRIEB-77  Data, 

W88-01620  2L 

UNIVERSITY  OF  PETROLEUM  AND 
MINERALS,  DHAHRAN  (SAUDI  ARABIA). 
DEPT.  OF  EARTH  SCIENCES. 

Optimal  Management  of  a  Regional  Aquifer  in 

Eastern  Saudi  Arabia, 

W88-02381  4B 

UNIVERSITY  OF  SOUTHERN  CALIFORNIA, 
LOS  ANGELES.  ALLAN  HANCOCK 
FOUNDATION. 

Primary  Production  in  the  Cap  Blanc  Region, 
W88-01632  2L 

UNIVERSITY  OF  SOUTHERN  CALIFORNIA, 
LOS  ANGELES.  DEPT.  OF  CIVIL 
ENGINEERING. 

Molasses  Promoted  Biological  Sulfur  Recovery 

from  High  Sulfate  Wastes, 

W88-02219  5D 

UNIVERSITY  OF  THE  WITWATERSRAND, 
JOHANNESBURG  (SOUTH  AFRICA).  WATER 
SYSTEMS  RESEARCH  PROGRAMME. 

Water  Quality  Aspects  of  Artificial  Aquifer  Re- 
charge with  Treated  Wastewater, 
W88-02092  5G 


Computer  Analysis  Justifies  Desalination, 
W88-02433 


3A 


UNIVERSITY  OF  WALES  INST.  OF  SCIENCE 
AND  TECHNOLOGY,  CARDIFF.  DEPT.  OF 
APPLIED  BIOLOGY. 

Impact  of  Acidification  on  Macroinvertebrate 
Assemblages  in  Welsh  Streams:  Towards  an  Em- 
pirical Model, 
W88-01865  5C 

UNIVERSITY  OF  WESTERN  ONTARIO, 
LONDON.  DEFI.  OF  CHEMICAL  AND 
BIOCHEMICAL  ENGINEERING. 

Economic    and    Environmental    Benefits    from 
Froth  Flotation  Recovery  of  Titanium,  Zirconi- 
um, Iron  and  Rare  Earth  Minerals  from  Oils  and 
Tailings, 
W88-01927  5D 

UPPSALA  GEOSYSTEM  A.B.  (SWEDEN). 

Hydrogeological  Conditions  for  Leachate  Pro- 
duction Control  in  a  Sulfide  Mine  Tailing, 
W88-01556  5G 

UPSTATE  FRESHWATER  INST.,  INC., 
SYRACUSE,  NY. 

Importance  of  Whiting  as  a  Component  of  Raw 

Water  Turbidity, 

W88-02320  5F 

Potential  Contribution  of  Sulfate  Production  in 
Cumulus  Cloud  Droplets  to  Ground  Level  Par- 
ticle Sulfur  Concentrations, 
W88-02403  5B 

Impact  of  a  Chlor-Alkali  Plant  on  Onondaga 

Lake  and  Adjoining  Systems, 

W88-02467  5C 

Modifications  in  Phosphorus  Loading  to  Onon- 
daga Lake,  U.S.A.,  Associated  with  Alkali  Man- 
ufacturing, 
W88-02489  5B 


UTAH  AGRICULTURAL  EXPERIMENT 
STATION,  LOGAN.  INTERNATIONAL 
IRRIGATION  CENTER. 

Problems  of  Water  Reallocation  in  the  Colorado 
-  America's  Most  Fully  Utilized  River, 
W88-02249  6D 

UTAH  STATE  UNIV.,  LOGAN.  DEPT.  OF 
FISHERIES  AND  WILDLIFE. 

Are   Snails   Important   Competitors   in    Stream 

Ecosystems, 

W88-01831  2H 

UTAH  STATE  UNIV.,  LOGAN.  DIV.  OF 
ENVIRONMENTAL  ENGINEERING. 

Influence  of  Photoreactivation  and  Water  Qual- 
ity  on   Ultraviolet    Disinfection   of  Secondary 
Municipal  Wastewater, 
W88-01827  5D 

UTAH  UNIV.,  SALT  LAKE  CITY. 

Biological  Treatment  with  Granular  Activated 

Carbon, 

W88-02298  5D 

UTRECHT  RIJKSUNIVERSITEIT 
(NETHERLANDS).  DEPT.  OF  PLANT 
ECOLOGY. 

Nutrient  Dynamics  in  Small  Mesotrophic  Fens 

Surrounded  by  Cultivated  Land,  II.:  N  and  P 

Accumulation  in  Plant  Biomass  in  Relation  to 

the  Release  of  Inorganic  N  and  P  in  the  Peat 

Soil, 

W88-01848  2H 

VALTION  TEKNILLINEN 
TUTKIMUSKESKUS,  ESPOO  (FINLAND). 
ELINTARVIKELABORATORIO. 

History  of  Airborne  Polycyclic  Aromatic  Hy- 
drocarbons (PAH)  and  Perylene  as  Recorded  in 
Dated  Lake  Sediments, 
W88-02488  5B 

VANDERBILT  UNIV.,  NASHVILLE,  TN. 

Mass    Transfer    Characteristics    of    Activated 

Carbon  Adsorption, 

W88-02287  5D 

Biological/ Adsorption  Interactions  with  PAC, 
W88-02305  5D 

VANDERBILT  UNIV.,  NASHVILLE,  TN. 
DEPT.  OF  CIVIL  AND  ENVIRONMENTAL 
ENGINEERING. 

Role  of  Fe(III)  in  Metal  Complex  Adsorption  by 

Hydrous  Solids, 

W88-01835  2K 

Sludge  Bulking  Control  for  Highly  Degradable 

Wastewaters  Using  the  Cyclic  Activated  Sludge 

System, 

W88-02170  5D 


VAPONICS,  INC.,  PLYMOUTH,  MA. 

Distillation  System  and  Process, 
W88-01796 


3A 


VBB/SWECO  CONSULTING  GROUP, 
STOCKHOLM  (SWEDEN). 

Approach  to  Eutrophication  Problems  Close  to 
an  Expanding  Metropolis  in  Australia, 
W88-02243  5G 

VENICE  UNIV.  (ITALY).  DEPT.  OF 
SPECTROSCOPY,  ELECTROCHEMISTRY 
AND  PHYSICAL  CHEMISTRY. 

Development  of  a  Mathematical  Eutrophication 

Model  of  the  Lagoon  of  Venice, 

W88-01873  5B 


OR-21 


ORGANIZATIONAL  INDEX 
VENICE  UNIV.  (ITALY).  DEPT.  OF  SPECTROSCOPY,  ELECTROCHEMISTRY  AND 


Two-Dimensional     Diffusion  Model     of     the 

Venice  Lagoon  and   Relative  Open  Boundary 

Conditions, 

W88-01874  5B 

Advection-Diffusion    Pollution    Model    of   the 

Lagoon  of  Venice, 

W88-01875  5B 

Steady-State   Achievement  by   Introduction   of 
True  Tidal  Velocities  in  a  Pollution  Model  of 
the  Venice  Lagoon, 
W88-01876  5B 

Tidal  Three-Dimensional  Diffusion  in  a  Model 
of  the  Lagoon  of  Venice  and  Reliability  Condi- 
tions for  Its  Numerical  Integration, 
W88-01877  5B 

Eutrophication   Model  of  the  Venice  Lagoon: 
Statistical  Treatment  of  'In  Situ'  Measurements 
of  Phytoplankton  Growth  Parameters, 
W88-01878  5C 

VICTORIA  COLL.,  CLAYTON  (AUSTRALIA). 
RUSDEN  CAMPUS. 

Relationship   Between   Lead  Concentrations  in 
Seawater  and  in  the  Mussel  Mytilus  edulis:  A 
Water-Quality  Criterion, 
W88-02370  5B 

VICTORIA  UNIV.  (BRITISH  COLUMBIA). 
DEPT.  OF  BIOLOGY. 

Concept  and  Design  of  a  Substrata  Container  for 

Sampling  Periphyton, 

W88-02337  7B 

VIRGINIA  INST.  OF  MARINE  SCIENCE, 
GLOUCESTER  POINT. 

Unavailability  of  Polynuclear  Aromatic  Hydro- 
carbons   from    Coal    Particles    to    the    Eastern 
Oyster, 
W88-02421  5B 

VIRGINIA  MILITARY  INST.,  LEXINGTON. 
DEPT.  OF  CIVIL  ENGINEERING. 

Activated  Sludge  Treatment  of  a  High  Strength 

Nitrogenous  Waste, 

W88-02214  5D 

VIRGINIA  POLYTECHNIC  INST.  AND  STATE 
UNIV.,  BLACKSBURG.  CENTER  FOR 
ENVIRONMENTAL  STUDIES. 

Using  Asiatic  Clams  as  a  Biomonitor  for  Chryso- 
tile  Asbestos  in  Public  Water  Supplies, 
W88-02318  5  A 

VIRGINIA  POLYTECHNIC  INST.  AND  STATE 
UNTV.,  BLACKSBURG.  DEPT.  OF  CIVIL 
ENGINEERING. 

Evaluation   of  an   Acidic   Waste   Site  Cleanup 

Effort, 

W88-02144  5D 

Sorption/Desorption     of     Various     Inorganic 

Agents  on  Oil  Shale, 

W88-02154  5E 

Using    Alternative   Oxidants    to    Remove    Dis- 
solved Manganese  from  Waters  Laden  with  Or- 
ganics, 
W88-02319  5F 

Effects  of  Storage  and  Preoxidation  on  Sludge 

and  Water  Quality, 

W88-02394  5D 

Effects  of  Coagulation  on   Sludge  Thickening 

and  Dewatering, 

W88-02397  5D 

VIRGINIA  POLYTECHNIC  INST.  AND  STATE 
UNIV.,  BLACKSBURG.  WATER  RESOURCES 
RESEARCH  CENTER. 

Fiscal    Year    1986    Program    Report    (Virginia 

Water  Resources  Research  Center). 

W88-01767  9D 


VIRGINIA  STATE  WATER  CONTROL 
BOARD,  RICHMOND. 

Uptake   of  Kepone   by   the   Estuarine   Bivalve 
Rangia  Cuneata,  During  the  Dredging  of  Con- 
taminated Sediments  in  the  James  River,  Virgin- 
ia, 
W88-02339  5B 

VIRGINIA  UNIV.,  CHARLOTTESVILLE. 
DEPT.  OF  ENVIRONMENTAL  SCIENCES. 

Biogenic  Hydrogen  Sulfide  Emissions  From  Se- 
lected Florida  Wetlands, 
W88-02463  5B 

VIRGINIA  WATER  RESOURCES  RESEARCH 
CENTER,  BLACKSBURG. 

Land  Application  of  Municipal  Wastewater:  Im- 
pacts of  Water  Rights  and  Land-Use  Controls, 
W88-02276  5E 

VOLKER  (ADRIAAN)  DREDGING  CO., 
ROTTERDAM  (NETHERLANDS). 

Dredging  of  Polluted  Sediment  in  the  First  Pe- 
troleum Harbor,  Rotterdam, 
W88-01542  5E 

VSESOYUZNYI  NAUCHNO- 

ISSLEDOVATEL'SKII  INST. 

GIDROGEOLOGII  I  INZHENERDOI 

GEOLOGII,  MOSCOW  (USSR). 

Biogenic  Nature  of  Corrosivity  of  Sulphide  De- 
posits Mine  Water  and  Some  of  Its  Geochemical 
and  Mining-Technical  Impacts, 
W88-01568  5C 

Study  of  Formation  of  Fissure-Karst  Water  In- 
flows into  Mine  Workings, 
W88-01590  2F 

WARZYN  ENGINEERING,  INC.,  MADISON, 
WI. 

Migration  and  Degradation  Patterns  of  Volatile 

Organic  Compounds, 

W88-01727  5B 

WASHINGTON  STATE  UNIV.,  PULLMAN. 
OFFICE  OF  APPLIED  ENERGY  STUDIES. 

Socioeconomic  Factors  Affecting  Water  Con- 
servation in  Southern  Texas, 
W88-02317  3D 

WASHINGTON  SUBURBAN  SANITARY 
COMMISSION,  HYATTSVILLE,  MD. 

Water  Utility  Makes  Use  of  National  Weather 

Service  Radar, 

W88-02393  7B 

WASHINGTON  UNIV.,  SEATTLE.  DEPT.  OF 
GEOGRAPHY. 

Simulation  Model  of  Competition  for  Water  Re- 
sources Among  Industries  in  a  River  Basin, 
W88-01866  6D 

WASHINGTON  UNIV.,  SEATTLE. 
GEOPHYSICS  PROGRAM. 

Calculations   of  the   Critical   Shear   Stress   for 
Motion   of  Uniform   and   Heterogeneous   Sedi- 
ments, 
W88-01680  2J 

WASSERWIRSCHAFTS  AMT 
KAISERLAUTERN  (GERMANY,  F.R.). 

Report  About  Experiences  in  Intercomparison 
Studies  in  the  Administration  for  Water  Econo- 
my of  Rheinland-Pfalz  (Erfahrungsbericht  uber 
Ringversuche  in  der  Wasserwirtschaftsverwal- 
tung  von  Rheinland-Pfalz), 
W88-01975  5A 

WATER  AND  ELECTRICITY  DEPT.,  ABU 
DHABI  (UNITED  ARAB  EMIRATES). 

Problem  of  'Red  Waters':  A  New  Approach  to 

its  Solution, 

W88-02447  2K 


WATER  RESEARCH  CENTRE, 
MEDMENHAM  (ENGLAND). 

Toxicology     of    Organic     Micropollutants    in 
Drinking  Water:  Estimating  the  Risk, 
W88-01899  5G 

WATERLOO  UNIV.  (ONTARIO).  DEPT.  OF 
BIOLOGY. 

Influence  of  Diet  and  Preexposure  on  the  Toler- 
ance of  Sodium  Pentachlorophenate  by  Rain- 
bow Trout  (Salmo  gairdneri), 
W88-02032  5C 

WATERLOO  UNIV.  (ONTARIO).  DEPT.  OF 
CIVIL  ENGINEERING. 

Nonlinear  Optimization  Modeling  of  Coliform 

Bacteria, 

W88-02490  5G 

WAYNE  STATE  UNIV.,  DETROIT,  MI.  DEPT. 
OF  CHEMISTRY. 

Preparation  of  Environmental  Samples  for  the 
Determination  of  Polycyclic  Aromatic  Hydro- 
carbons by  Thin-Layer  Chromatography, 
W88-01983  5A 

WEIZMANN  INST.  OF  SCIENCE, 
REHOVOTH  (ISRAEL).  DEPT.  OF  ISOTOPE 
RESEARCH. 

Anthropogenic  Anoxification  ('Eutrophication') 

of  the  Water  Table  Region  of  a  Deep  Phreatic 

Aquifer, 

W88-01688  5B 

WEST  JAVA  PROVINCIAL  PLANNING 
OFFICE,  BAPPEDA  (INDONESIA). 

Seeking  a  New   Balance  in  the  Deteriorating 

Upper  Citarum  Basin, 

W88-02234  6F 

WEST  OF  SCOTLAND  AGRICULTURAL 
COLL.,  AUCHINCRUIVE. 

Aeration  and  Control  of  Slurry  Odours  by  He- 

terotrophs, 

W88-02067  5D 


Nitrogen  and  Aerobic  Treatment  of  Slurry, 
W88-02068 


5D 


WEST  VIRGINIA  UNIV.,  MORGANTOWN. 
COLL.  OF  BUSINESS  AND  ECONOMICS. 

Reform  in  Costing  and  Pricing  Water, 
W88-02314  6C 

WEST  VIRGINIA  UNIV.,  MORGANTOWN. 
DEPT.  OF  BIOLOGY. 

Role  of  Aluminium  Contamination  in  Determin- 
ing Phytoplankton  and  Zooplankton  Responses 
to  Acidification, 
W88-02471  '  5C 

WEST  VIRGINIA  UNIV.,  MORGANTOWN. 
DEPT.  OF  CIVIL  ENGINEERING. 

Recovery  of  Waste  Brines  for  Highway  Appli- 
cations, 
W88-02155  3C 

WESTERN  AUSTRALIA  SCHOOL  OF  MINES, 
KALGOORLIE. 

Variation  in  Apparent  Trace  Metal  Complexing 
Capacity  of  Natural  Waters  with  Plating  Poten- 
tial Using  Anodic  Stripping  Voltammetry, 
W88-02015  2H 

WESTERN  AUSTRALIA  UNIV.,  NEDLANDS. 
DEPT.  OF  SOIL  SCIENCE  AND  PLANT 
NUTRITION. 

Effectiveness  of  Lime-based  Amendments  and 
Bauxite  Residues  at  Removing  Phosphorus  from 
Piggery  Effluent, 
W88-01861  5D 


OR-22 


ORGANIZATIONAL  INDEX 

ZULULAND  UNIV.,  EMPANGENI  (SOUTH  AFRICA).  DEPT.  OF  ZOOLOGY. 


WESTERN  MICHIGAN  ENVIRONMENTAL 
SERVICES,  INC.,  HOLLAND,  MI. 

Establishing  a  Sludge  Sampling  Program, 
W88-O1505  5D 

WESTERN  WASHINGTON  UNIV., 
BELLTNGHAM.  DEPT.  OF  GEOLOGY. 

Stochastic  Model  for  the  Long-Term  Transport 
of  Stored  Sediment  in  a  River  Channel, 
W88-01913  2J 

WESTON  (ROY  F.),  INC.,  NORTHBROOK,  IL. 
SPER  DIV. 

Bennett's  Quarry:  A  Case  Study  of  an  Immedi- 
ate Removal  of  PCB  Wastes  under  Superfund, 
W88-01741  5E 

Liquid  Disposal,  Incorporated:  A  $2.2  Million 
Superfund  Immediate  Removal  Action, 
W88-01743  5E 

WESTON  (ROY  F.),  INC.,  WEST  CHESTER, 
PA. 

Autothermal  Thermophilic  Aerobic  Digestion  in 

the  Federal  Republic  of  Germany, 

W88-02226  5D 

WESTON  (ROY  F.),  INC.,  WOBURN,  MA. 

Ultimate  Disposal  of  Hazardous  Sludge  via  So- 
lidification, 
W88-01516  5E 

WESTVACO  CORP.,  COVINGTON,  VA. 
BLEACHED  BOARD  DIV. 

Fluidization  and  Reactor  Biomass  Characteris- 
tics of  the  Denitrification  Fluidized  Bed  Biofilm 
Reactor, 
W88-02344  5D 

WILKINS  AND  WHEATON  ENGINEERING 
CO.,  KALAMAZOO,  MI. 

Sludge  Characteristics, 

W88-015O4  5A 

WISCONSIN  DEPT.  OF  NATURAL 
RESOURCES,  MADISON. 

Groundwater  Impacts  from  Wastewater  Land 

Disposal  Systems  in  Wisconsin, 

W88-02152  5C 

WISCONSIN  DEPT.  OF  NATURAL 
RESOURCES,  MADISON.  BUREAU  OF 
SOLID  WASTE  MANAGEMENT. 

Evaluation  of  the  Performance  of  Four  Clay- 
Lined  Landfills  in  Wisconsin, 
W88-01753  5E 

WISCONSIN  UNIV.-GREEN  BAY. 

Capability  Mapping  for  Sanitary  Landfill  Using 

Computer  Graphics, 

W88-01754  5E 


Introduction  to  Environmental  Science, 
W88-02321 


5A 


WISCONSIN  UNTV.-MADISON.  CENTER  FOR 
LIMNOLOGY. 

Inferences  from  Spatial  and  Temporal  Variabili- 
ty   in    Ecosystems:    Long-Term    Zooplankton 
Data  from  Lakes, 
W88-01816  2H 

WISCONSIN  UNTV.-MADISON.  DEPT.  OF 
CIVIL  AND  ENVIRONMENTAL 
ENGINEERING. 

Improved  Alkalimetric  Monitoring  for  Anaero- 
bic Digestion  of  Poultry  Manure, 
W88-02147  5D 


Regulation  of  the  Synthesis  of  the  Denitrifying 

Enzymes  in  Activated  Sludge, 

W88-02213  5D 

WISCONSIN  UNIV.-MADISON.  DEPT.  OF 
ENGINEERING  AND  APPLIED  SCIENCE. 

Seventh    Annual    Madison    Waste    Conference: 

Municipal  and  Industrial  Waste. 

W88-01725  5E 

WISCONSIN  UNIV.-MADISON.  DEPT.  OF 
PREVENTIVE  MEDICINE. 

Case-Control  Study  of  Colon  Cancer  and  Drink- 
ing Water  Trihalomethanes  in  Wisconsin, 
W88-02426  5C 

WISCONSIN  UNIV.-MADISON.  WATER 
RESOURCES  CENTER. 

Effect  of  Ash  Disposal  Ponds  on  Groundwater 
Quality  at  a  Coal-fired  Power  Plant, 
W88-02340  5E 

WISCONSIN  UNIV.-SUPERIOR.  CENTER 
FOR  LAKE  SUPERIOR  ENVIRONMENTAL 
STUDIES. 

Comparison  of  Occurrence  and  Rates  of  Chemi- 
cal Biodegradation  in  Natural  Waters, 
W88-01722  5B 

WOODS  HOLE  OCEANOGRAPHIC 
INSTITUTION,  MA. 

Some  Aspects  of  Physical  Processes  in  Coastal 

Upwelling, 

W88-01616  2L 

Longitudinal  Patterns  of  Ecosystem  Processes 

and  Community  Structure  in  a  Subarctic  River 

Continuum, 

W88-01871  2H 

WOODWARD-CLYDE  CONSULTANTS, 
HOUSTON,  TX. 

Geotechnical  Considerations  for  the  Design  of 
an  Exploratory  Shaft  Facility  for  a  Nuclear 
Waste  Repository  in  Deaf  Smith  County,  Texas, 
W88-02332  5E 

WOODWARD-CLYDE  CONSULTANTS, 
WALNUT  CREEK,  CA. 

Alpha,    Beta,    Gamma    of   Evaporation    From 

Saline  Water  Bodies, 

W88-01917  2D 

WORLD  DATA  CENTER  A  FOR 
GLACIOLOGY,  BOULDER,  CO. 

Snow  Cover  Data  Management:  The  Role  of 

WDC-A  for  Glaciology, 

W88-01961  2C 

WRC,  INC/GUARINO  ENGINEERS  LTD., 
PHILADELPHIA,  PA. 

Sludge  Management  in  the  United  Kingdom, 
W88-02130  5E 

WROCLAW  TECHNICAL  UNIV.  (POLAND). 
INST.  OF  ENVIRONMENT  PROTECTION 
ENGINEERING. 

Decolorization  of  Dye  Solutions  by  Continuous 

Ultrafiltration, 

W88-02446  5D 

WUHAN  INST.  OF  URBAN  CONSTRUCTION 
ENGINEERING  (CHINA). 

Treatment     of     Phenol-Formaldehyde     Resin 
Wastewaters  Using  Rotating  Biological  Contac- 
tors, 
W88-O2205  5D 


WYOMING  UNIV.,  LARAMIE.  DEPT.  OF 
GEOGRAPHY  AND  RECREATION. 

Chemical  Composition  of  Fresh  Snow  on  Mount 

Everest, 

W88-01860  5  A 

YANGTZE  VALLEY  PLANNING  OFFICE, 
WUHAN  (CHINA). 

Some  Strategic  Principles  for  Long-Term  River 
Basin  Development  -  The  Case  of  Han  River, 
W88-02241  4A 

YARMOLK  UNIV.,  IRBID  (JORDAN).  DEPT. 
OF  CIVIL  ENGINEERING. 

Wastes  from  Processing  of  Phosphate  Industry, 
W88-02143  5D 

YORK  UNIV.  (ENGLAND).  CANCER 
RESEARCH  UNIT. 

Bacterial  Mutagenicity  and  Chemical  Analysis 
of    Polycyclic    Aromatic    Hydrocarbons    and 
Some  Nitro  Derivatives  in  Environmental  Sam- 
ples Collected  in  West  Germany, 
W88-02057  5C 

YORK  UNIV.  (ENGLAND).  DEPT.  OF 
ECONOMICS. 

Legal,  Administrative  and  Economic  Tools  for 
Conflict  Resolution,  Perspectives  on  River  Basin 
Management  in  Industrialized  Countries, 
W88-02247  6E 

YUGOSLAV  ACADEMY  OF  SCIENCES  AND 
ARTS,  DUBROVNIK.  INST.  FOR  THE 
PROTECTION  OF  MATERIALS  FROM  THE 
INFLUENCE  OF  SEA  WATER  AND 
DESALINATION. 

Calculation  of  Stream  Concentrations  in  Reverse 

Osmosis  Processes, 

W88-02449  3A 

ZIMPRO,  INC.,  ROTHSCHILD,  WI. 

Application      of      PACT(R)      to      Municipal 


Wastewaters, 
W88-02301 

Wet  Air  Regeneration  of  PAC, 
W88-02309 


5D 


5D 


ZOOLOGISCHES  INST.  UND  MUSEUM, 
HAMBURG  (GERMANY,  F.R.). 

Horizontal  and  Vertical  Distribution  Patterns  of 

Fish  Larvae  off  NW  Africa  in  Relation  to  the 

Environment, 

W88-01647  2L 

ZULULAND  UNIV.,  EMPANGENI  (SOUTH 
AFRICA).  DEPT.  OF  ZOOLOGY. 

Influence  of  Turbidity  on  Juvenile  Marine 
Fishes  in  Estuaries.  Part  1.  Field  Studies  at  Lake 
St.  Lucia  on  the  Southeastern  Coast  of  Africa, 
W88-01706  2L 

Influence  of  Turbidity  on  Juvenile  Marine 
Fishes  in  Estuaries.  Part  2.  Laboratory  Studies, 
Comparisons  with  Field  Data  and  Conclusions, 
W88-01707  2L 


OR-23 


ACCESSION  NUMBER  INDEX 


W88-01499  5E 

W88-O1500  5E 

W88-O1501  5E 

W88-01502  5E 

W88-O1503  5E 

W88-01504  5A 

W88-O1505  5D 

W88-01506  5A 

W88-01507  5A 

W88-01508  5E 

W88-01509  5E 

W88-01510  5E 

W88-01511  5E 

W88-01512  5E 

W88-01513  5E 

W88-01514  5C 

W88-01515  5C 

W88-01516  5E 

W88-01517  5C 

W88-01518  7A 

W88-01519  5C 

W88-01520  5C 

W88-01521  5G 

W88-01522  5G 

W88-01523  5E 

W88-01524  8A 

W88-01525  8A 

W88-01526  5C 

W88-01527  7A 

W88-01528  8H 

W88-01529  5E 

W88-O1530  5E 

W88-01531  5C 

W88-01532  6G 

W88-01533  5C 

W88-01534  8A 

W88-01535  5E 

W88-01536  5B 

W88-01537  5B 

W88-01538  6E 

W88-01539  5G 

W88-01540  5E 

W88-01541  5E 

W88-01542  5E 

W88-01543  5G 

W88-01544  5E 

W88-01545  8A 

W88-01546  8B 

W88-01547  8A 

W88-01548  2J 

W88-01549  8A 

W88-O1550  2J 

W88-01551  8A 

W88-01552  8A 

W88-01553  2L 

W88-01554  4B 

W88-01555  5E 

W88-01556  5G 

W88-01557  5E 

W88-01558  5B 

W88-01559  5D 

W88-01560  5D 

W88-01561  5G 

W88-01562  5C 

W88-01563  5G 

W88-01564  4B 

W88-01565  5G 

W88-01566  5G 

W88-01567  5A 

W88-01568  5C 

W88-01569  4B 

W88-01570  4B 

W88-01571  4B 
W88-01572     5G 

W88-01573  4C 

W88-01574  4B 
W88-01575  2A 
W88-01576  4C 
W88-01577  4C 
W88-01578  4B 
W88-01579  3E 
W88-O1580  4B 
W88-01581  4B 
W88-01582     4B 


W88-01583 

4B 

W88-01584 

8D 

W88-01585 

2F 

W88-01586 

4B 

W88-01587 

2F 

W88-01588 

4C 

W88-01589 

3C 

W88-01590 

2F 

W88-01591 

2F 

W88-01592 

8E 

W88-01593 

IB 

W88-01594 

IB 

W88-01595 

IB 

W88-01596 

1A 

W88-01597 

IB 

W88-01598 

5D 

W88-01599 

5A 

W88-01600 

5A 

W88-01601 

4B 

W88-01602 

5E 

W88-01603 

8G 

W88-016O4 

8G 

W88-01605 

2F 

W88-01606 

5E 

W88-01607 

5B 

W88-01608 

6G 

W88-01609 

3B 

W88-01610 

2H 

W88-01611 

3A 

W88-01612 

2E 

W88-01613 

8A 

W88-01614 

5E 

W88-01615 

2L 

W88-01616 

2L 

W88-01617 

2L 

W88-01618 

2L 

W88-01619 

2L 

W88-01620 

2L 

W88-01621 

2L 

W88-01622 

2L 

W88-01623 

2L 

W88-01624 

2L 

W88-01625 

2L 

W88-01626 

2L 

W88-01627 

2L 

W88-01628 

2L 

W88-01629 

2L 

W88-01630 

2L 

W88-01631 

2L 

W88-01632 

2L 

W88-01633 

2L 

W88-01634 

7B 

W88-01635 

2L 

W88-01636 

2L 

W88-01637 

2L 

W88-01638 

2L 

W88-01639 

2L 

W88-0164O 

2L 

W88-01641 

2L 

W88-01642 

2L 

W88-01643 

2L 

W88-01644 

2L 

W88-01645 

2L 

W88-01646 

2L 

W88-01647 

2L 

W88-01648 

2L 

W88-01649 

2L 

W88-01650 

2L 

W88-01651 

2L 

W88-01652 

2L 

W88-01653 

5D 

W88-01654 

5G 

W88-01655 

5G 

W88-01656 

8A 

W88-01657 

8F 

W88-01658 

5B 

W88-01659 

5D 

W88-01660 

2E 

W88-01661 

6G 

W88-01662 

6G 

W88-01663 

6G 

W88-01664 

8D 

W88-01665 

2H 

W88-01666 

8B 

W88-01667 

2L 

W88-01668 

2E 

W88-01669 

8D 

W88-01670 

6G 

W88-01671 

6G 

W88-01672 

5B 

W88-01673 

6G 

W88-01674 

5B 

W88-01675 

5G 

W88-01676 

2J 

W88-01677 

6E 

W88-01678 

5F 

W88-01679 

2G 

W88-01680 

2J 

W88-01681 

2F 

W88-01682 

2F 

W88-01683 

5B 

W88-01684 

2G 

W88-01685 

2G 

W88-01686 

2F 

W88-01687 

5B 

W88-01688 

5B 

W88-01689 

5B 

W88-01690 

5B 

W88-01691 

2F 

W88-01692 

5B 

W88-01693 

2C 

W88-01694 

2F 

W88-01695 

2G 

W88-01696 

2D 

W88-01697 

2E 

W88-01698 

5B 

W88-01699 

2F 

W88-O170O 

2F 

W88-01701 

8A 

W88-01702 

2E 

W88-01703 

21 

W88-01704 

2H 

W88-01705 

21 

W88-01706 

2L 

W88-01707 

2L 

W88-01708 

2H 

W88-01709 

2H 

W88-01710 

5G 

W88-01711 

2H 

W88-01712 

6G 

W88-01713 

7B 

W88-01714 

5B 

W88-01715 

5C 

W88-01716 

5C 

W88-01717 

5C 

W88-01718 

5C 

W88-01719 

5B 

W88-01720 

5C 

W88-01721 

5C 

W88-01722 

5B 

W88-01723 

5C 

W88-01724 

3C 

W88-01725 

5E 

W88-01726 

5E 

W88-01727 

5B 

W88-01728 

5E 

W88-01729 

5E 

W88-01730 

5E 

W88-01731 

5E 

W88-01732 

5E 

W88-01733 

5E 

W88-01734 

5B 

W88-01735 

5B 

W88-01736 

5E 

W88-01737 

5B 

W88-01738 

5E 

W88-01739 

5B 

W88-01740 

5E 

W88-01741 

5E 

W88-01742 

5E 

W88-01743 

5E 

W88-01744 

5E 

W88-01745 

5E 

W88-01746 

5B 

W88-01747 

5E 

W88-01748 

5B 

W88-01749 

5E 

W88-01750 

5E 

W88-01751  5B 

W88-01752  5B 

W88-01753  5E 

W88-01754  5E 

W88-01755  5E 

W88-01756  5E 

W88-01757  5E 

W88-01758  5G 

W88-01759  6A 

W88-01760  5B 

W88-01761  5C 

W88-01762  2F 

W88-01763  5B 

W88-01764  6G 

W88-01765  9D 

W88-01766  9D 

W88-01767  9D 

W8801768  9D 

W88-01769  5F 

W88-01770  9D 

W88-01771  5D 

W88-01772  9D 

W88-01773  9D 

W88-01774  9D 

W88-01775  9D 

W88-01776  9D 

W88-01777  5E 

W88-01778  5G 

W88-01779  2G 

W88-01780  5E 

W88-01781  8F 

W88-01782  5E 

W88-01783  5E 

W88-01784  5G 

W88-01785  5G 

W88-01786  3A 

W88-01787  3A 

W88-01788  3A 

W88-01789  3A 

W88-01790  3A 

W88-01791  3A 

W88-01792  3A 

W88-01793  5F 

W88-01794  5F 

W88-01795  5D 

W88-01796  3A 

W88-01797  3A 

W88-01798  3  A 

W88-01799  3  A 

W88-01800  5B 

W88-01801  6E 

W88-01802  2L 

W88-01803  2H 

W88-01804  5C 

W88-01805  2H 

W88-01806  21 

W88-01807  5D 

W88-01808  2E 

W88-01809  2J 

W88-01810  5G 

W88-01811  5C 

W88-01812  5G 

W88-01813  6E 

W88-01814  5D 

W88-01815  5D 

W88-01816  2H 

W88-01817  2H 

W88-01818  2H 

W88-01819  6G 

W88-01820  3D 

W88-01821  5C 

W88-01822  5D 

W88-01823  5G 

W88-01824  5G 

W88-01825  5D 

W88-01826  5E 

W88-01827  5D 

W88-01828  5D 

W88-01829  5A 

W88-01830  2H 

W88-01831  2H 

W88-01832  5A 

W88-01833  5A 


A-l 


W88-01834 

W88-01834 

5D 

W88-01835 

2K 

W88-01836 

5D 

W88-01837 

5A 

W88-01838 

5D 

W88-01839 

5D 

W88-01840 

5B 

W88-01841 

5B 

W88-01842 

5F 

W88-01843 

5F 

W88-01844 

5G 

W88-01845 

5G 

W88-01846 

5A 

W88-01847 

5F 

W88-01848 

2H 

W88-01849 

2H 

W88-01850 

5D 

W88-01851 

5D 

W88-01852 

5D 

W88-01853 

5D 

W88-01854 

5D 

W88-01855 

5A 

W88-01856 

5D 

W88-01857 

5C 

W88-01858 

2L 

W88-01859 

5B 

W88-01860 

5A 

W88-01861 

5D 

W88-01862 

5B 

W88-01863 

5B 

W88-01864 

5B 

W88-01865 

5C 

W88-01866 

6D 

W88-01867 

6C 

W88-01868 

5A 

W88-01869 

5D 

W88-01870 

5A 

W88-01871 

2H 

W88-01872 

2H 

W88-01873 

5B 

W88-01874 

5B 

W88-01875 

5B 

W88-01876 

5B 

W88-01877 

5B 

W88-01878 

5C 

W88-01879 

5C 

W88-01880 

7B 

W88-01881 

5C 

W88-01882 

5B 

W88-01883 

5G 

W88-01884 

7C 

W88-01885 

5C 

W88-01886 

6G 

W88-01887 

4C 

W88-01888 

2E 

W88-01889 

5F 

W88-O1890 

5F 

W88-01891 

5B 

W88-01892 

6D 

W88-01893 

5F 

W88-01894 

5F 

W88-01895 

5F 

W88-01896 

5F 

W88-01897 

5F 

W88-01898 

5F 

W88-01899 

5G 

W88-01900 

8C 

W88-O1901 

SB 

W88-01902 

8D 

W88-01903 

8C 

W88-01904 

8B 

W88-01905 

8D 

W88-01906 

8B 

W88-01907 

8B 

W88-01908 

8B 

W88-O1909 

8A 

W88-O1910 

8B 

W88-01911 

6D 

W88-OI912 

2F 

W88-01913 

2J 

W88-019I4 

2E 

W88-01915 

5A 

W88-OI916 

2J 

W88-019I7 

2D 

W88-01918 

5B 

W88-01919 

5B 

W88-01920 

5C 

W88-01921 

7C 

W88-01922 

2G 

W88-01923 

2G 

W88-01924 

2G 

W88-01925 

8C 

W88-01926 

2B 

W88-01927 

5D 

W88-01928 

5D 

W88-01929 

5D 

W88-01930 

5D 

W88-01931 

5G 

W88-01932 

5D 

W88-01933 

5D 

W88-01934 

5G 

W88-01935 

5D 

W88-01936 

5D 

W88-01937 

5D 

W88-01938 

5D 

W88-01939 

5A 

W88-01940 

5D 

W88-01941 

5D 

W88-01942 

5D 

W88-01943 

5B 

W88-01944 

5D 

W88-01945 

5D 

W88-01946 

5D 

W88-01947 

5B 

W88-01948 

5B 

W88-01949 

5D 

W88-01950 

5D 

W88-01951 

5C 

W88-01952 

5D 

W88-01953 

5D 

W88-01954 

5D 

W88-01955 

5D 

W88-01956 

5D 

W88-01957 

6B 

W88-01958 

5D 

W88-01959 

5D 

W88-01960 

5D 

W88-01961 

2C 

W88-01962 

2A 

W88-01963 

2E 

W88-01964 

7C 

W88-01965 

2J 

W88-01966 

5G 

W88-01967 

2E 

W88-01968 

2E 

W88-01969 

2A 

W88-01970 

2L 

W88-01971 

2K 

W88-01972 

5A 

W88-01973 

5F 

W88-01974 

5B 

W88-01975 

5A 

W88-01976 

5A 

W88-01977 

5A 

W88-01978 

2H 

W88-01979 

2H 

W88-01980 

2H 

W88-01981 

21 

W88-01982 

2F 

W88-01983 

5A 

W88-01984 

5A 

W88-01985 

5A 

W88-01986 

5A 

W88-01987 

2H 

W88-01988 

2H 

W88-01989 

2G 

W88-01990 

5F 

W88-01991 

5C 

W88-01992 

3F 

W88-01993 

3F 

W88-01994 

8D 

W88-01995 

2L 

W88-01996 

5C 

W88-01997 

5B 

W88-01998 

21 

W88-01999 

5C 

W88-O200O 

5C 

W88-02001 

5C 

ACCESSION  NUMBER  INDEX 


W88-02002  5C 

W88-02003  5B 

W88-02004  2B 

W88-02005  2H 

W88-02006  5D 

W88-02007  5A 

W88-020O8  5D 

W88-02009  5D 

W88-02010  5D 

W88-02011  5D 

W88-02012  5D 

W88-02013  2H 

W88-02014  7B 

W88-02015  2H 

W88-02016  5B 

W88-O2017  5D 

W88-02018  5D 

W88-02019  5A 

W88-02020  5A 

W88-02021  5B 

W88-02022  5C 

W88-02023  5A 

W88-02024  5B 

W88-02025  7C 

W88-02026  5C 

W88-02027  5C 

W88-02028  5C 

W88-02029  5B 

W88-02030  5C 

W88-02031  5  A 

W88-02032  5C 

W88-02033  5C 

W88-02034  5C 

W88-02035  5B 

W88-02036  5C 

W88-02037  5C 

W88-02038  5C 

W88-02039  81 

W88-02040  5C 

W88-02041  81 

W88-02042  5C 

W88-02043  7B 

W88-02O44  7B 

W88-02045  7B 

W88-02046  7B 

W88-02047  7B 

W88-02048  7B 

W88-02049  7B 

W88-O205O  7B 

W88-02051  7B 

W88-02052  7B 

W88-02053  7B 

W88-02054  7B 

W88-O2055  5D 

W88-02056  2L 

W88-02057  5C 

W88-02058  5C 

W88-02059  5C 

W88-02060  5C 

W88-02061  8A 

W88-02062  5F 

W88-02063  5A 

W88-02064  5A 

W88-02065  5D 

W88-02066  5E 

W88-02067  5D 

W88-02068  5D 

W88-02069  5E 

W88-02070  5D 

W88-02071  2G 

W88-02072  5E 

W88-02073  5D 

W88-02074  5E 

W88-02075  5E 

W88-02076  5D 

W88-02077  2H 

W88-02078  5E 

W88-02079  5C 

W88-02080  5F 

W88-02081  5B 

W88-02082  5A 

W88-02083  5D 

W88-02084  5D 

W88-O2085  5F 


W88-02086  5A 

W88-02087  5D 

W88-02088  5D 

W88-02089  5D 

W88-02090  2G 

W88-02091  2H 

W88-02092  5G 

W88-02093  81 

W88-02094  81 

W88-02095  81 

W88-02096  81 

W88-02097  2F 

W88-02098  5C 

W88-02099  2F 

W88-02100  2L 

W88-02101  5B 

W88-02102  5D 

W88-02103  5D 

W88-02104  5C 

W88-02105  5B 

W88-02106  5B 

W88-02107  5D 

W88-02108  5D 

W88-02109  5D 

W88-02110  5D 

W88-02111  5D 

W88-02112  5D 

W88-02113  5D 

W88-02114  5D 

W88-02115  5D 

W88-02116  5D 

W88-02117  5D 

W88-02118  5D 

W88-02119  5E 

W88-02120  5E 

W88-02121  5E 

W88-02122  5E 

W88-02123  5E 

W88-02124  5E 

W88-02125  5D 

W88-02126  5E 

W88-02127  5D 

W88-02128  5D 

W88-02129  2L 

W88-02130  5E 

W88-02131  5D 

W88-02132  5D 

W88-02133  5D 

W88-02134  5D 

W88-02135  5D 

W88-02136  5D 

W88-02137  5D 

W88-02138  5D 

W88-02139  5D 

W88-02140  5D 

W88-02141  5D 

W88-02142  5D 

W88-02143  5D 

W88-02144  5D 

W88-02145  5D 

W88-02146  5D 

W88-02147  5D 

W88-02148  5D 

W88-02149  5D 

W88-02150  5D 

W88-02151  5D 

W88-02152  5C 

W88-02153  5D 

W88-02154  5E 

W88-02155  3C 

W88-02156  5D 

W88-02157  5D 
W88-02158  5D 
W88-02159     5D 

W88-02160  6E 
W88-02161  5D 
W88-02162  5D 
W88-02163  5D 
W88-02164  5D 
W88-02165  5D 
W88-02166  5D 
W88-02167  5D 
W88-02168     5D 
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ACCESSION  NUMBER  INDEX 


W88-02492 


W88-02169  5D 

W88-02170  5D 

W88-02171  5D 

W88-02172  5D 

W88-02173  5D 

W88-02174  5D 

W88-02175  5D 

W88-02176  5D 

W88-02177  5D 

W88-02178  5D 

W88-02179  5D 

W88-O2180  5D 

W88-02181  5D 

W88-02182  5D 

W88-02183  5D 

W88-02184  5D 

W88-02185  5D 

W88-02186  5D 

W88-02187  5D 

W88-02188  5D 

W88-02189  5G 

W88-02190  5G 

W88-02191  5D 

W88-02192  5A 

W88-02193  5D 

W88-02194  5D 

W88-02195  5D 

W88-02196  5D 

W88-02197  5G 

W88-02198  5D 

W88-02199  5D 

W88-O220O  5E 

W88-O2201  5D 

W88-02202  5D 

W88-02203  5D 

W88-02204  5D 

W88-02205  5D 

W88-02206  5D 

W88-02207  5D 

W88-O2208  5D 

W88-02209  5D 

W88-02210  5D 

W88-02211  5D 

W88-02212  5D  .. 

W88-02213  5D 

W88-02214  5D 

W88-02215  5D 

W88-02216  5D 

W88-02217  5D 

W88-02218  5D 

W88-02219  5D 

W88-02220  5D 

W88-02221  5D 

W88-02222  5D 

W88-02223  5D 

W88-02224  5D 

W88-02225  5D 

W88-02226  5D 

W88-02227  6A 

W88-02228  6A 

W88-02229  6B 

W88-02230  6A 

W88-02231  6A 

W88-02232  6B 

W88-02233  6A 

W88-02234  6F 

W88-02235  3B 

W88-02236  3B 

W88-02237  3F 

W88-02238  3F 

W88-02239  4D 

W88-02240  4D 

W88-02241  4A 

W88-02242  6A 

W88-02243  5G 

W88-02244  5C 

W88-02245  5G 

W88-02246  6E 

W88-02247  6E 

W88-02248  6D 

W88-02249  6D 


W88-02250  6D 

W88-0225I  6D 

W88-02252  6E 

W88-02253  6B 

W88-02254  6A 

W88-02255  6C 

W88-02256  6E 

W88-02257  6B 

W88-02258  6E 

W88-02259  6E 

W88-02260  6E 

W88-02261  6B 

W88-02262  4A 

W88-02263  5B 

W88-02264  5B 

W88-02265  5B 

W88-02266  5C 

W88-02267  5D 

W88-02268  3C 

W88-02269  5G 

W88-02270  2J 

W88-02271  5B 

W88-02272  5G 

W88-02273  2H 

W88-02274  5F 

W88-02275  2C 

W88-02276  5E 

W88-02277  6D 

W88-02278  2H 

W88-02279  5E 

W88-02280  5G 

W88-02281  8B 

W88-02282  8B 

W88-02283  8A 

W88-02284  5D 

W88-02285  5D 

W88-02286  5D 

W88-02287  5D 

W88-02288  5D 

W88-02289  5D 

W88-02290  5D 

W88-02291  5D 

W88-02292  5D 

W88-02293  5D 

W88-02294  5D 

W88-02295  5D 

W88-02296  5D 

W88-02297  5D 

W88-02298  5D 

W88-02299  5D 

W88-02300  5D 

W88-02301  5D 

W88-02302  5D 

W88-02303  5D 

W88-02304  5D 

W88-02305  5D 

W88-02306  5D 

W88-02307  5G 

W88-02308  5D 

W88-02309  5D 

W88-02310  5D 

W88-02311  5D 

W88-02312  3D 

W88-02313  3D 

W88-02314  6C 

W88-02315  3D 

W88-02316  3D 

W88-02317  3D 

W88-02318  5  A 

W88-02319  5F 

W88-O2320  5F 

W88-02321  5A 

W88-02322  5G 

W88-02323  5B 

W88-02324  81 

W88-02325  5D 

W88-02326  4C 

W88-02327  8B 

W88-02328  5B 

W88-02329  2G 

W88-02330  21 


W88-02331  5E 

W88-02332  5E 

W88-02333  5B 

W88-02334  5B 

W88-02335  5C 

W88-02336  5G 

W88-02337  7B 

W88-02338  5D 

W88-02339  5B 

W88-02340  5E 

W88-02341  5B 

W88-02342  5G 

W88-02343  5A 

W88-02344  5D 

W88-02345  5D 

W88-02346  5B 

W88-02347  5G 

W88-02348  5D 

W88-02349  5D 

W88-0235O  5D 

W88-02351  7B 

W88-02352  4C 

W88-02353  2E 

W88-02354  2E 

W88-02355  7C 

W88-02356  4D 

W88-02357  81 

W88-02358  5B 

W88-02359  5A 

W88-02360  2G 

W88-02361  5B 

W88-02362  5B 

W88-02363  5A 

W88-02364  5C 

W88-02365  21 

W88-02366  21 

W88-02367  53 

W88-02368  2L 

W88-02369  5C 

W88-02370  5B 

W88-02371  2L 

W88-02372  5C 

W88-02373  2L 

W88-02374  2L 

W88-02375  2L 

W88-02376  2H 

W88-02377  5C 

W88-02378  5G 

W88-02379  2H 

W88-02380  2E 

W88-02381  4B 

W88-02382  2D 

W88-02383  6E 

W88-02384  3F 

W88-02385  4A 

W88-02386  5B 

W88-02387  2B 

W88-02388  2F 

W88-02389  2A 

W88-02390  5A 

W88-02391  6C 

W88-02392  7C 

W88-02393  7B 

W88-02394  5D 

W88-02395  5F 

W88-02396  5E 

W88-02397  5D 

W88-02398  5D 

W88-02399  5A 

W88-02400  5B 

W88-02401  5E 

W88-02402  2K 

W88-02403  5B 

W88-02404  5B 

W88-02405  5B 

W88-02406  5B 

W88-02407  5A 

W88-024O8  2K 

W88-02409  5B 

W88-02410  2K 

W88-02411  2B 


W88-02412  6D 

W88-02413  4A 

W88-02414  5F 

W88-02415  7C 

W88-02416  6A 

W88-02417  6E 

W88-02418  5F 

W88-02419  5F 

W88-02420  5F 

W88-02421  5B 

W88-02422  5B 

W88-02423  2H 

W88-02424  5C 

W88-02425  2H 

W88-02426  5C 

W88-02427  5C 

W88-02428  3A 

W88-02429  3A 

W88-02430  3A 

W88-02431  3A 

W88-02432  3A 

W88-02433  3A 

W88-02434  3A 

W88-02435  3A 

W88-02436  3A 

W88-02437  3A 

W88-02438  7B 

W88-02439  2K 

W88-02440  2K 

W88-02441  2F 

W88-02442  2A 

W88-02443  3A 

W88-02444  3A 

W88-02445  3A 

W88-02446  5D 

W88-02447  2K 

W88-02448  3A 

W88-02449  3A 

W88-02450  3A 

W88-02451  3  A 

W88-02452  3A 

W88-02453  3A 

W88-02454  3A 

W88-02455  3A 

W88-02456  3A 

W88-02457  3A 

W88-02458  5C 

W88-02459  5A 

W88-02460  5D 

W88-02461  5C 

W88-02462  5G 

W88-02463  5B 

W88-02464  5C 

W88-02465  5C 

W88-02466  5C 

W88-02467  5C 

W88-02468  5C 

W88-02469  5A 

W88-02470  5B 

W88-02471  5C 

W88-02472  5B 

W88-02473  5C 

W88-02474  5C 

W88-02475  7C 

W88-02476  5C 

W88-02477  2J 

W88-02478  5E 

W88-02479  5C 

W88-02480  5B 

W88-02481  5B 

W88-02482  5C 

W88-02483  5B 

W88-02484  5B 

W88-02485  2H 

W88-02486  5B 

W88-02487  5B 

W88-02488  5B 

W88-02489  5B 

W88-02490  5G 

W88-02491  5B 

W88-02492  5B 


mm 

mm 
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Subject  Fields 


NATURE  OF  WATER 


WATER  CYCLE 

WATER  SUPPLY  AUGMENTATION 
AND  CONSERVATION 

WATER  QUANTITY  MANAGEMENT 
AND  CONTROL 

WATER  QUALITY  MANAGEMENT 
AND  PROTECTION 

WATER  RESOURCES  PLANNING 


RESOURCES  DATA 


NORTH  AMERICAN  CONTINENT  PRICE  SCHEDULE 

Customers  in  Canada,  United  States,  and  Mexico 
please  use  this  price  schedule;  other  addressees, 
write  for  PR-360-4. 


»  I  i 


MICPOFICHt  PAPER  COPT 


AOI.  V.95 

AO?  9  95 

A03  12  95 

A04A05       14  95 
A06A09 19  95 

AI0AI3 2595 

AI4AI7 32  95 

AI8A7I 38  95 

A22  A25      44  95 
A99 .... 


NO  I 
N02 


49  50 
48  00 


INI 

H50 

HI? 

MOO 

F01 

1200 

E04   .... 

1450 

F05 

16.50 

F06 

.      19,00 

f07 

2150 

F08 

2400 

E09 

2650 

flO 

2900 

ill 

3150 

FI7 

34.00 

m 

36  50 

F 1-4 

39  50 

F 1 S 

43  00 

FU 

47  00 

FI7 

5100 

FIR 

5500 

F19 

6100 

F70 

71.00 

E99    ... 

' 

'Conrad  NTIS  for  price  quote 
PRICES  EFFECTIVE  JANUARY  I,  1988 


0ISKF1TES 

Ml  $5000 

002  7500 

003  12500 

004 175  00 

005  22500 

006 275.00 

007  32500 

008  375  00 

009  47500 

010  475.00 
Oil  52500 
DI2  575.00 
013  625.00 

DI4 675.00 

DI5  725  00 

016  775  00 

017  ,  825  00 

DI8 87500 

DI9  925  00 
D99 


MAGNETIC  TAPE 

T01  $15000 

TO?  200  00 

T03  30000 

T04  400  00 

T05  50000 

T06  60000 

T07  70000 

T08  800  00 

T09  90000 

TIO  1.00000 

Til  1. 100.00 

TI7  1.20000 

TI3  U0000 

T 14  1.40000 

TI5  1,50000 

T16 1.600.00 

117..  1.70000 

TI8  1.800  00 

TI9  I.9O000 
T99 
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The  Secretary  of  the  Interior  has  determined  that  the  publication  of  this  periodical  is  necessary  in  the 
transaction  of  the  public  business  required  by  law  of  this  Department.  Use  of  funds  for  printing  this  periodical 
has  been  approved  by  the  Office  of  Management  and  Budget  through  September  30,  1988  . 


•  s  the  Nation's  principal  conservation  agency,  the  Department  of  the  Interior  has  respon- 
/V  sibility  for  most  of  our  nationally  owned  public  lands  and  natural  resources.  This  in- 
cludes fostering  the  wisest  use  of  our  land  and  water  resources,  protecting  our  fish  and 
wildlife,  preserving  the  environmental  and  cultural  values  of  our  national  parks  and  historical 
places,  and  providing  for  the  enjoyment  of  life  through  outdoor  recreation.  The  Department 
assesses  our  energy  and  mineral  resources  and  works  to  assure  that  their  development  is  in 
the  best  interests  of  all  our  people.  The  Department  also  has  a  major  responsibility  for 
American  Indian  reservation  communities  and  for  people  who  live  in  Island  Territories  under 
U.S.  administration. 


PREFACE 


Selected  Water  Resources  Abstracts,  a  monthly 
journal,  includes  abstracts  of  current  and  earlier 
pertinent  monographs,  journal  articles,  reports,  and 
other  publication  formats.  These  documents  cover 
water  resources  as  treated  in  the  life,  physical,  and 
social  sciences  and  the  related  engineering  and  legal 
aspects  of  the  characteristics,  supply  condition,  con- 
servation, control,  use,  or  management  of  water 
resources.  Each  abstract  includes  a  full  bibliographic 
citation  and  a  set  of  descriptors  which  are  listed  in 
the  Water  Resources  Thesaurus.  The  abstract 
entries  are  classified  into  10  fields  and  60  groups 
similar  to  the  water  resources  research  categories 
established  by  the  Committee  on  Water  Resources 
Research  of  the  then  Federal  Council  for  Science  and 
Technology. 

Selected  Water  Resources  Abstracts  is  designed 
to  serve  the  scientific  and  technical  information  needs 
of  scientists,    engineers,  and  managers  as  one  of 


several  services  of  the  Water  Resources  Scientific 
Information  Center.  The  cumulative  SWRA  file  from 
1968  and  monthly  updates  are  available  also  in 
magnetic  tape  through  lease  from  NTIS. 

THE  WATER  RESOURCES  SCIENTIFIC  INFOR- 
MATION CENTER  DOES  NOT  PROVIDE  COPIES  OF 
DOCUMENTS  ABSTRACTED  IN  THIS  JOURNAL. 
Sufficient  bibliographic  information  is  given  to  en- 
able readers  to  order  the  desired  documents  from 
local  libraries  or  other  sources. 

Comments  and  suggestions  concerning  the  contents 
and  arrangement  of  this  bulletin  are  welcome. 

Water  Resources  Scientific 

Information  Center 

U.S.  Geological  Survey 

MS  425  National  Center 

Reston,  VA  22092 
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t  Couplages. 

or   primary   bibliographic   entry   see   Field    5D. 
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ON  AND  TEMPERATURE  DEPENDENCE  OF 
LECTRICAL  CONDUCTANCE  FOR  NATU- 
RAL WATERS, 

linnesota  Univ.,  Duluth.  Dept.  of  Chemistry, 
or  primary  bibliographic  entry  see  Field  7B. 
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HCROPROCESSORS  IN  OPERATIONAL  HY- 
>ROLOGY. 

:or  primary  bibliographic  entry  see  Field  7B. 
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CAL  NETWORK  IN  MENDOZA,  ARGENTINA: 
ONE  YEAR  OF  EXPERIMENTS  AND  RE- 
SEARCH, 

Andean  Regional  Centre  of  INCYTH,  Mendoza 

(Argentina). 

For  primary  bibliographic  entry  see  Field  7B. 

W88-02624 


LARGE  SCALE  ENVIRONMENTAL  DATA 
COLLECTION  -  DISSEMINATION  SYSTEM 
USING  A  MINICOMPUTER  NETWORK, 

Central  Inst,  for  Management  and  Informatics,  Bu- 
charest (Romania). 

For  primary  bibliographic  entry  see  Field  7B. 
W88-02625 


INTELLIGENT  MEASURING  STATION  OPER- 
ATIONAL FOR  FLOOD  WARNING  IN  BEL- 
GIUM, 

Vrije  Univ.,  Brussels  (Belgium).  Lab.  of  Hydrolo- 
gy- 

For  primary  bibliographic  entry  see  Field  7B. 
W88-02626 


PRIMRY  PROCESSING  OF  HYDROLOGICAL 
DATA  ON  MICROCOMPUTERS, 

Vizgazdalkodasi  Tudomanyos  Kutato  Intezet,  Bu- 
dapest (Hungary). 

For  primary  bibliographic  entry  see  Field  7C. 
W88-02627 


SHORT    TERM    SNOWMELT    FLOW    FORE- 
CAST SYSTEM, 

For  primary  bibliographic  entry  see  Field  2B. 
W88-02630 


COMPREHENSIVE    HYDROLOGICAL    DATA 
SYSTEM, 

Ministry  of  Works  and  Development,  Wellington 

(New  Zealand). 

For  primary  bibliographic  entry  see  Field  7B. 

W88-02634 


Ohio  Univ.,  Athens.  Dept.  of  Civil  Engineering. 
T.  J.  Chang,  J.  W.  Delleur,  and  M.  L.  Kavvas. 
Journal  of  Hydrology  JHYDA7,  Vol.  91,  No.  1/2, 
p    119-135,   May    15,    1987.   5   fig,   2   tab,   23   ref, 
append.  USDI  Grant  OWRT-B-1 12-IND. 

Descriptors:  *Rainfall-runoff  relationships, 
'Runoff,  'Runoff  forecasting,  'DARMA  models, 
•Discrete  autoregressive  moving  average  models, 
•Model  studies,  *Data  interpretation,  'Estimating, 
Precipitation,  Transfer  function,  Statistical  meth- 
ods, Indiana,  Transfer  model,  Rainfall,  Stream  dis- 
charge. 

Daily  precipitation  was  successfully  modeled  by 
the  Discrete  Autoregressive  Moving  Average 
(DARMA)  family  of  models.  One  of  these  models 
is  used  in  the  estimation  of  daily  streamflows  by 
means  of  a  linear  transfer  function.  The  statistical 
properties  of  the  chosen  DARMA  precipitation 
process  and  the  first-  and  second-order  statistics  of 
the  relationship  between  daily  precipitation  and 
the  corresponding  streamflow  are  used  in  the  de- 
termination of  the  transfer  function  parameters. 
The  constructed  process  is  applied  to  a  watershed 
located  in  Indiana.  The  model  identification,  the 
parameter  estimation,  and  the  diagnostic  checking 
are  illustrates.  This  transfer  model  has  the  merit 
that  it  couples  the  first-  and  second-order  statistics 
of  the  rainfall  input  and  runoff  output.  The  model 
limitations  stem  from  the  stationarity  of  the 
DARMA  models  used  for  the  description  for  the 
daily  rainfall  sequences.  This  requires  the  division 
of  the  year  into  stationary  seasons  and  introduces 
minor  inaccuracies  at  the  season  crossings.  (Au- 
thor's abstract) 
W88-02771 


DEVELOPMENT  AND  TESTING  OF  A  WATER 
BALANCE  MODEL  FOR  CLIMATE  IMPACT 
ASSESSMENT:  MODELING  THE  SACRAMEN- 
TO BASIN, 

California  Univ.,  Berkeley.  Energy  and  Resources 

Group. 

For  primary  bibliographic  entry  see  Field  5C. 

W88-02783 


lPPLICATION  OF  MICROCOMPUTER  TECH- 
NOLOGY TO  OPERATIONAL  HYDROLOGY 
N  CANADA, 

nland  Waters  Directorate,  Ottawa  (Ontario).  Hy- 
Irometric  Methods  Section. 
:or  primary  bibliographic  entry  see  Field  7B. 
V88-02618 


MICROPROGRAM  RECORDING  OF  HYDRO- 
LOGICAL  DATA  ON  READ-ONLY  MEMORY, 

)ffice  de  la  Recherche  Scientifique  et  Technique 

)utre-Mer,  Cayenne  (French  Guiana). 

-or  primary  bibliographic  entry  see  Field  7B. 

V88-02619 


APPLICATIONS  OF  MICROPROCESSORS 
AND  COMPUTERS  FOR  SOME  HYDROLOGI- 
CAL OBSERVATIONS, 

/izgazdalkodasi  Tudomanyos  Kutato  Intezet,  Bu- 

lapest  (Hungary). 

-or  primary  bibliographic  entry  see  Field  7B. 

W88-O2620 


RELIABILITY  OF  MICROPROCESSOR- 
BASED  FLOOD-WARNING  SYSTEMS; 
CHOICE  OF  ARCHITECTURE  AND  DEGRAD- 
ED MODE  PROCEDURES;  FRENCH  EXPERI- 
ENCE, 

For  primary  bibliographic  entry  see  Field  7B. 
W88-02621 


DEVELOPMENT  AND  SUPPORT  OF  MICRO- 
PROCESSOR TECHNOLOGY  FOR  HYDRO- 
LOGIC  DATA  COLLECTION  BY  THE  U.S.  GE- 
OLOGICAL SURVEY, 

Geological  Survey,  Reston,  VA.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  7B. 

W88-02623 


EXPERIENCE  ON  THE  USE  OF  AN  AUTO- 
MATIC DATA  COLLECTION  AND  TRANSMIS- 
SION SYSTEM  IN  A  HYDROLOGICAL  RE- 
SEARCH BASIN, 

Eidgenoessische  Technische   Hochschule,   Zurich 

(Switzerland). 

For  primary  bibliographic  entry  see  Field  7B. 

W88-02635 


TESTS  OF  ARMA  MODEL  FORMS  FOR  RAIN- 
FALL-RUNOFF MODELLING, 

Queensland  Water  Resources  Commission,  Bris- 
bane (Australia). 

W.  D.  Weeks,  and  W.  C.  Boughton. 
Journal  of  Hydrology  JHYDA7,  Vol.  91,  No.  1/2, 
p  29-47,  May  15,  1987.  1  fig,  17  tab,  28  ref. 

Descriptors:  *Rainfall-runoff  relationships,  'Math- 
ematical models,  'Model  studies,  'Data  interpreta- 
tion, 'ARMA  models,  'Rainfall,  'Runoff,  Mathe- 
matical equations,  Model  testing,  Hydrologic  as- 
pects, Australia. 

Mathematical  rainfall-runoff  models  of  the  Auto- 
Regressive  Moving  Average  (ARMA)  type  are 
used  in  many  different  hydrologic  analyses.  While 
the  general  form  of  this  type  of  model  is  well 
accepted,  there  are  some  questions  on  model  form 
identification,  parameter  estimation,  and  the  effects 
of  different  time  increments.  Some  of  these  aspects 
were  examined  with  reference  to  recorded  hydro- 
logic  data  for  a  catchment  of  375  sq  km  in  eastern 
Australia.  A  selected  modelling  procedure  was 
presented  that  can  represent  the  relationship  be- 
tween rainfall  and  runoff  in  a  simple  and  effective 
way.  (Author's  abstract) 
W88-02765 


APPLICATION  OF  DISCRETE  AUTOREGRES- 
SIVE MOVING  AVERAGE  MODELS  FOR  ES- 
TIMATION OF  DAILY  RUNOFF, 


DROUGHT,  RAIN,  AND  MOVEMENT  OF  A 
RECURRENT  EARTHFLOW  COMPLEX  IN 
NEW  ZEALAND, 

Ministry    of    Works    and    Development,    Christ- 
church  (New  Zealand). 
For  primary  bibliographic  entry  see  Field  8E. 
W88-02838 


COMPUTATION  OF  INFLOWS  AND  OUT- 
FLOWS OF  EIGHT  REGULATED  LAKES  IN 
THE  OSWEGO  RIVER  BASIN,  NEW  YORK, 
1930-79, 

Geological  Survey,  Ithaca,  NY.  Water  Resources 

Div. 

R.  Lumia,  and  R.  B.  Moore. 

Available  from  USGS,  OFSS,  Box  25425,  Denver, 

CO  80225.  USGS  Water-Resources  Investigations 

Report  82-4112,  1983.  51  p,  6  fig,  9  tab. 

Descriptors:  'Hydrologic  budget,  'Water  budget, 
'Finger  Lakes,  'New  York,  Lake  levels,  Data 
collection,  Streamflow. 

Estimates  of  daily  inflows  and  outflows  of  eight 
regulated  lakes  in  the  Oswego  River  basin  and 
discharges  of  three  rivers  draining  these  lakes  were 
computed  and  compiled  for  use  in  evaluated  lake- 
regulation  procedures  in  the  basin's  stream  and 
reservoir  system  and  are  stored  on  computer.  This 
report  includes  a  table  of  monthly  flows  at  these 
sites  from  1930-79.  Computations  were  based  on 
records  from  the  1930-79  water  years.  Daily  net 
inflow  estimates  (lake  inflow  minus  evaporation 
and  possible  groundwater  seepage)  were  computed 
from  the  outflows  and  changes  in  lake  storage. 
Lake  storage  was  estimated  from  lake  level  data 
and  elevation-capacity  curves  for  each  lake.  A 
smoothing  technique  was  applied  to  plots  of  daily 
lake  levels  before  net  inflows  were  computed. 
Where  lake  level  or  outflow  data  were  missing,  net 
flows  were  estimated  from  linear  regression  equa- 
tions. Analysis  of  results  indicates  that:  (1)  smooth- 


Field  2— WATER  CYCLE 


Group  2A — General 


ing  the  plots  of  daily  lake  levels  significantly  re- 
duces random  fluctuations  resulting  from  seiche  or 
wind  action;  (2)  continuous  lake  storage  recorders 
provide  a  more  reliable  record  than  staff  gages 
(once-daily,  lake  level  readings)  for  computing 
daily  changes  in  lake  storage;  and  (3)  the  effect  of 
smoothing  decreases  as  the  computational  period  is 
increased.  (USGS) 
W88-03010 


ESTIMATION  OF  GROUND-WATER  RE- 
CHARGE IN  SANTA  MARIA  VALLEY,  CALI- 
FORNIA, 1978-80, 

Geological  Survey,  San  Diego,  CA.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  2F. 
W88-03019 


SELECTED  HYDROGRAPHS  AND  STATISTI- 
CAL ANALYSES  CHARACTERIZING  THE 
WATER  RESOURCES  OF  THE  ARKANSAS 
RIVER  BASIN,  COLORADO, 

Geological  Survey,  Lakewood,  CO.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  2E. 
W88-03022 


EVALUATION  OF  SIX  METHODS  FOR  ESTI- 
MATING MAGNITUDE  AND  FREQUENCY  OF 
PEAK  DISCHARGES  ON  URBAN  STREAMS 
IN  NEW  YORK, 

Geological  Survey,  Albany,  NY.  Water  Resources 
Div. 

D.  A.  Stedfast. 

Available  from  USGS,  OFFSS,  Box  25425, 
Denver,  CO  80225.  USGS  Water-Resources  Inves- 
tigations Report  84-4350,  1986.  24  p,  4  fig,  5  tab,  27 
ref. 

Descriptors:  *Urban  hydrology,  'Urban  runoff, 
*Flood  frequency,  *Rainfall-runoff  relationships, 
*New  York,  Model  studies,  HEC-1  model,  Basin 
characteristics,  Error  analysis. 

Six  methods  of  estimating  peak  discharges  of  urban 
streams  were  compared  and  evaluated  for  applica- 
bility to  urban  streams  in  New  York.  Discharge 
and  frequency  values  developed  from  a  series  of 
synthesized  annual  flood  records  were  compared 
with  values  obtained  from  the  six  methods.  The 
synthesized  flood  records  were  computed  from 
rainfall-runoff  models  of  1 1  urban  basins  in  three 
counties  across  the  State.  Four  of  these  basins  had 
a  sufficient  period  of  record  to  enable  rainfall- 
runoff  modeling  of  two  different  5-year  periods  so 
that  increases  in  peak  flow  due  to  increased  urban- 
ization could  also  be  used  for  comparison  of  the  six 
methods.  A  graphical  analysis  and  three  types  of 
mathematical  analyses  were  made  to  evaluate  the 
closeness  of  fit  and  bias  of  the  methods.  All  meth- 
ods showed  a  tendency  to  overestimate  synthetic 
urban  flood-magnitude  values,  but  the  two  adjust 
rural  flood-frequency  estimates  on  a  nationwide 
basis  showed  smallest  standard  errors  of  estimate 
and  bias.  The  standard  errors  for  these  two  meth- 
ods ranged  from  44  to  57  percent  over  the  six 
recurrence  intervals  (2,  5,  10,  25,  50,  and  100  year), 
and  the  bias  ranged  from  +28  to  +53  percent. 
The  bias,  however,  is  probably  due  to  errors  inher- 
ent in  using  synthetic  records  and  in  applying  the 
New  York  rural  flood-frequency  equations  to 
urban  basins  with  small  drainage  areas.  (USGS) 
W88-03036 


GEOHYDROLOGY  OF  THE  IRONDEQUOIT 
CREEK  BASIN  NEAR  ROCHESTER,  NEW 
YORK, 

Geological  Survey,  Ithaca,  NY.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  2F. 
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RUNOFF  CHARACTERISTICS  AND  WA- 
SHOFF  LOADS  FROM  RAINFALL-SIMULA- 
TION EXPERIMENTS  ON  A  STREET  SUR- 
FACE AND  A  NATIVE  PASTURE  IN  THE 
DENVER  METROPOLITAN  AREA,  COLORA- 
DO, 


Geological   Survey,   Lakewood,   CO.   Water   Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  5B. 
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1983  DROUGHT  IN  THE  WESTERN  PACIFIC, 

Geological    Survey,    Honolulu,    HI.    Water    Re- 
sources Div. 
O.  Van  der  Brug. 

Available  from  USGS,  OFSS,  Box  25425,  Denver, 
CO  80225.  USGS  Water-Supply  Paper  85-418, 
1986.  89  p,  28  fig,  23  tab,  49  ref. 

Descriptors:  *Droughts,  'Rainfall  data,  'Hydro- 
logic  data,  'Hawaii,  Agricultural  losses,  Pacific 
Islands,  Western  Pacific. 

At  the  end  of  1982  and  during  the  first  half  of  1983, 
the  weather  in  much  of  the  world  was  unusual.  In 
the  Pacific,  El  Nino,  a  phenomenon  that  occurs 
when  the  lack  of  trade  winds  allows  warm  West- 
ern Pacific  waters  to  flow  to  the  west  coast  of  the 
Americas,  was  the  worst  in  100  years.  This  phe- 
nomenon is  thought  to  be  the  cause  of  severe 
drought  in  the  Western  Pacific.  Half  of  the  month- 
ly rainfall  totals  recorded  during  January  to  May 
1983  at  long-term  rainfall  stations  in  the  Western 
Pacific,  were  the  lowest  on  record.  Total  rainfall  in 
the  Western  Pacific  for  this  six-month  period  was 
27-29  percent  of  normal  west  of  155  degrees  E 
longitude  and  12-13  percent  of  normal  east  of  this 
longitude.  The  recurrence  interval  for  the  drought 
in  the  Caroline  and  Marshall  Islands  was  estimated 
at  125  years  for  Koror  (Palau  Islands),  Yap  Island, 
Moen  (Truk  Islands),  and  Majuro  (Marshall  Is- 
lands), and  250  years  for  Ponape  and  Kosrae.  Av- 
erage monthly  streamflow  for  most  streams  in  the 
Caroline  Islands  was  the  lowest  on  record  each 
month  from  January  to  May  1983.  On  Ponape  and 
Kosrae,  the  streamflow  for  the  first  five  months  of 
1983  was  3-7  percent  of  normal,  on  Moen  (Truk 
Islands)  8  percent.  The  average  chloride  concen- 
tration of  groundwater  on  Moen,  the  main  source 
of  water  for  the  island,  increased  from  78  to  410 
milligrams  per  liter  between  February  10  and  April 
20,  1983.  On  Saipan,  the  yield  of  springs  decreased 
by  80  percent  and  the  chloride  concentration  of 
groundwater  from  most  wells  exceeded  1,000  milli- 
grams per  liter.  Water  conservation  measures  were 
taken  on  all  islands  ranging  from  voluntary  conser- 
vation on  Guam  to  a  water  rationing  of  one  hour 
every  third  day  on  Majuro  and  one  gallon  per  day 
per  person  on  Jaluit  atoll  (Marshall  Islands).  Agri- 
cultural losses  of  taro,  coconut,  and  breadfruit  (the 
staple  food  of  most  islands)  were  severe;  especially 
on  Ponape,  Kosrae,  and  in  the  Marshall  Islands.  At 
least  half  the  population  of  the  Caroline  and  Mar- 
shall Islands  were  receiving  U.S.  Department  of 
Agriculture  food  supplements.  No  cost  estimates 
for  the  drought  losses  have  been  made.  (USGS) 
W88-03103 


ESTIMATING  STREAM-AQUIFER  INTERAC- 
TIONS IN  COAL  AREAS  OF  EASTERN 
KANSAS  USING  STREAMFLOW  RECORDS, 

Geological    Survey,    Lawrence,    KS.    Water    Re- 
sources Div. 
H.  E.  Bevans. 

Available  from  USGS,  OFFSS,  Box  25425, 
Denver,  CO  80225.  Supt  Doc,  USGPO,  Wash,  DC 
20402.  In:  USGS  Water-Supply  Paper  2290,  1986. 
p  51-64,  8  fig,  1  tab,  9  ref. 

Descriptors:  'Surface-groundwater  relations,  'Aq- 
uifer characteristics,  'Kansas,  Recession  curves, 
Base  flow,  Correlation  analysis,  Regression  analy- 
sis, Groundwater  storage,  Groundwater  recharge, 
Evapotranspiration,  Pennsylvanian  coal. 

Stream-aquifer  interactions  for  drainage  basins  in 
coal  areas  of  eastern  Kansas  were  estimated  from 
streamflow  records  and  are  presented  as  an  alterna- 
tive or  supplement  to  digital  modeling.  Streams 
draining  coal-mined  parts  of  this  area  usually  are 
contaminated  during  low  flow  by  groundwater 
containing  large  concentrations  of  sulfate  dis- 
charged from  the  mines.  The  capacity  of  a  stream 
to  assimilate  the  coal-mine  drainage  is  governed  by 
the  availability  of  base  flow  for  dilution.  Although 
digital  models  simulating  interactions  between 
streams  and  aquifers  are  available,  representative 


values  of  aquifer  properties  necessary  to  calibrate 
the  models  commonly  are  unavailable  and  are  ex- 
pensive to  obtain.  Values  of  the  stream-aquifer 
property  T/a  sq  S  (where  T  is  the  transmissivity  of 
the  aquifer,  a  is  the  average  distance  from  the 
stream  to  the  groundwater  divide,  and  S  is  the 
storage  coefficient  of  the  aquifer)  ranging  from 
0.012  to  0.049  per  day  were  determined  from  the 
slopes  of  base-flow  regression  curves  recorded  at 
18  selected  streamflow-gaging  stations.  Correlation 
and  regression  analysis  was  used  to  develop  an 
equation  for  predicting  the  stream-aquifer  property 
for  ungaged  streams  in  the  study  area.  The  correla- 
tion coefficient  for  this  relationship  is  -0.99,  and  the 
standard  error  of  estimate  is  0.001  per  day.  Exam- 
ples of  procedures  for  estimating  groundwater 
storage,  recharge,  discharge,  and  evapotranspira- 
tion by  means  of  streamflow  records  are  presented. 
(USGS) 
W88-03116 


RECENT  GROWTH  OF  GULKANA  GLACIER, 
ALASKA  RANGE,  AND  ITS  RELATION  TO 
GLACIER-FED  RIVER  RUNOFF, 

Geological    Survey,    Fairbanks,    AK.    Water   Re- 
sources Div. 
For  primary  bibliographic  entry  see  Field  2C. 

W88-03119 


COASTAL-A  DISTRIBUTED  HYDROLOGIC 
SIMULATION  MODEL  FOR  LOWER  COAST- 
AL PLAIN  WATERSHEDS  IN  GEORGIA, 

Georgia  Univ.,  Athens.  Dept.  of  Geography. 
For  primary  bibliographic  entry  see  Field  2E. 
W88-03154 


DEVELOPMENT  OF  GENERAL  GUIDELINES 
FOR  THE  PLANNING  OF  STORMWATER 
MANAGEMENT  FACILITIES:  APPLICATION 
TO  URBAN  WATERSHEDS  IN  KENTUCKY, 

Kentucky  Water  Resources  Research  Inst.,  Lex- 
ington. 

For  primary  bibliographic  entry  see  Field  4A. 
W88-03176 


ANALYSIS  AND  GENERATION  OF  LOW 
FLOW  SEQUENCES  FOR  IDAHO  STREAMS 
USING  DISAGGREGATION  MODELING, 

Idaho  Univ.,  Moscow.  Water  Resources  Research 

Inst. 

For  primary  bibliographic  entry  see  Field  2E. 

W88-03189 


MODEL  STUDY  OF  THE  EFFECT  OF  TEMPO- 
RAL STORM  DISTRIBUTIONS  ON  PEAK  DIS- 
CHARGES AND  VOLUMES, 

University  of  the  Witwatersrand,  Johannesburg 
(South  Africa).  Water  Systems  Research  Pro- 
gramme. 

For  primary  bibliographic  entry  see  Field  2B. 
W88-03279 


STRUCTURE  OF  A  SEMI-DISTRIBUTED 
ADAPTIVE  MODEL  FOR  FLOOD  FORECAST- 
ING, 

Consiglio     Nazionale     delle     Ricerche,     Perugia 

(Italy).  1st.  di  Ricerca  per  la  Protezione  Idrogeolo- 

gica  nell'  Italia  Centrale. 

For  primary  bibliographic  entry  see  Field  2E. 

W88-03280 


SIMULATED  FLOOD  DISCHARGES  AND 
ELEVATIONS  FOR  THE  SAVANNAH  RIVER, 
SOUTH  CAROLINA  AND  GEORGIA,  USING 
AN  UNSTEADY  STREAMFLOW  MODEL, 

Geological  Survey,  Columbia,  SC.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  2E. 
W88-03443 


EFFECTS  OF  OCTOBER  1981  FLOOD  ON  THE 
QUANTITY  AND  QUALITY  OF  WATER  IN  SE- 
LECTED STREAMS  AND  RESERVOIRS  IN 
THE  BRAZOS  RIVER  BASIN,  TEXAS, 


WATER  CYCLE— Field  2 


-.  C.  Wells.  T.  L.  Schertz,  and  M.  W.  Flugrath. 
Available  from  USGS,  OFSS,  Box  25425,  Denver, 
;0  80225.  USGS  Water-Resources  Investigations 
Report  84-4055,  1984.  1 19  p,  28  fig,  4  ref. 

descriptors:  'Excess  rainfall,  'Water  quality, 
Rainfall-runoff  relationships,  'Texas,  'Brazos 
liver  basin.  Water  temperature,  Lakes,  Reservoirs, 
lubbard  Creek  Reservoir,  Possum  Kingdom  Lake, 
^ake  Granbury,  Lake  Whitney. 

[Tie  storm  that  moved  across  north-central  Texas 
luring  October  11-13,  1981,  produced  intense  rain- 
all  along  a  line  extending  from  east  of  Abilene, 
["exas  to  Breckenridge,  Texas  to  north  of  Mineral 
Veils,  Texas.  Rainfall  in  excess  of  20  inches  was 
ecorded  near  Clyde,  Texas  and  in  several  loca- 
ions  near  Breckenndge.  Results  of  water  quality 
urveys  conducted  before  and  after  the  storm,  in- 
cluding temperature  data,  dissolved  oxygen  data, 
ind  specific  conductance,  dissolved  solids,  dis- 
olved  chloride,  dissolved  sulfate  and  hardness 
vere  analyzed  for  Hubbard  Creek  Reservoir, 
'ossum  Kingdom  Lake,  Lake  Grandbury,  and 
^ake  Whitney.  A  record  peak  discharge  of  96,600 
:u  ft/sec  was  recorded  at  the  gaging  station  Brazos 
liver  near  Dennis,  Texas  on  October  14.  The 
lischarge-weighted  average  concentration  of  dis- 
olved  solids  decreased  from  1,630  mg/L  on  Octo- 
>er  6,  to  103  mg/L  on  October  13.  The  monthly 
lischarge-weighted  average  concentration  of  dis- 
.olved  solids  for  October  1981  was  782  mg/L  and 
he  monthly  dissolved  solids  load  was  1,143,000 
ons.  The  peak  discharge  recorded  at  the  gaging 
station  Brazos  River  near  Glen  Rose,  Texas  was 
!6,400  cu  ft/sec  on  October  15.  Water  flowing  past 
his  gaging  station  flowed  into  Lake  Whitney  caus- 
ng  the  water  level  to  rise  18.85  ft  and  the  storage 
:ontents  to  increase  from  538,000  to  1,050,000 
icre-ft  during  10  days.  The  net  change  in  storage 
:ontents  of  512,000  acre-ft  is  nearly  equal  to  1/2 
he  1,098,000  acre-ft  recorded  at  the  Brazos  river 
lear  Glen  Rose  for  the  month  of  October.  The 
arge  volume  of  runoff  associated  with  the  floods 
sn  the  upper  Brazos  River  basin  had  a  pronounced 
:ffect  on  the  quality  of  water  in  Hubbard  Creek 
Reservoir,  Possum  Kingdom  Lake,  Lake  Gran- 
jury,  and  Lake  Whitney.  The  volume-weighted 
iverage  concentrations  of  dissolved  solids  de- 
ceased by  more  than  50%  between  the  August 
ind  October  water  quality  surveys  on  Hubbard 
Creek  Reservoir,  Possum  Kingdom  Lake,  and 
Lake  Granbury.  The  volume-weighted  average 
concentrations  of  dissolved  solids  decreased  from 
570  to  281  mg/L  in  Hubbard  Creek  Reservoir, 
From  1,560  to  665  mg/L  in  Possum  Kingdom  Lake 
ind  from  1,520  to  750  mg/L  in  Lake  Granbury. 
Similar  decreases  were  noted  in  the  volume- 
weighted  average  concentrations  of  dissolved 
chloride,  sulfate,  and  hardness  in  each  of  the  reser- 
voirs. The  decrease  in  volume-weighted-average 
concentrations  can  be  attributed  directly  to  the 
inflow  of  relatively  dilute  floodwaters  into  each  of 
the  reservoirs.  (USGS) 
W88-03446 


PRELIMINARY  ASSESSMENT  OF  CLIMATIC 
CHANGE  DURING  LATE  WISCONSIN  TIME, 
SOUTHERN  GREAT  BASIN  AND  VICINITY, 
ARIZONA,  CALIFORNIA,  AND  NEVADA, 

Geological  Survey,  Denver,  CO.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  2B. 

W88-03453 


2B.  Precipitation 


ORGANOCHLORINE  INSECTICIDE  RESI- 
DUES IN  THE  RAIN  WATER  IN  DELHI, 
INDIA, 

Delhi  Univ.  (India).  Dept.  of  Zoology. 

For  primary  bibliographic  entry  see  Field  5B. 

W88-02494 


SOURCE  OF  PB,  CU,  AND  ZN  IN  FOGWATER, 

California  State  Univ. -Stanislaus,  Turlock.  Dept. 

of  Chemistry. 

For  primary  bibliographic  entry  see  Field  5B. 

W88-02497 


REAL-TIME  RAINFALL  DATA  ACQUISITION 
SYSTEM, 

Royal  Observatory  (Hong  Kong). 

For  primary  bibliographic  entry  see  Field  7B. 

W88-02622 


SHORT  TERM  SNOWMELT  FLOW  FORE- 
CAST SYSTEM, 

H.  Pena,  and  B.  Nazarala. 

IN:  Microprocessors  in  Operational  Hydrology. 
Proceedings  of  the  Technical  Conference  on  the 
Use  of  Microprocessors  and  Microcomputers  in 
Operational  Hydrology,  Geveva,  Switzerland, 
September  4-5,  1984.  D.  Reidel  Publishing  Co., 
Dordrecht,  The  Netherlands,  1986.  p  155-161,  4 
fig- 

Descriptors:  'Snowmelt,  'Forecasting,  'Data  ac- 
quisition, 'Chile,  'Computer  models  'Hydrologic 
data  collections,  Runoff,  Seasonal  variation,  Pre- 
cipitation, Satellite  technology,  Flow  profiles, 
Model  studies. 

The  river  regime  in  the  central  part  of  Chile  is 
greatly  affected  by  the  accumulation  of  snow  and 
ice  in  the  Andes  Cordillera  during  the  winter 
months  (April-September)  and  its  subsequent  melt- 
ing during  the  spring-summer  period.  The  heavier- 
than-normal  precipitation  of  1982  made  it  advisable 
during  the  months  of  snowmelt  to  set  up  a  river 
flow  telemetering  and  flood  forecasting  system. 
For  this  purpose,  data  collection  platforms  based 
on  the  GOES  satellite  were  installed  at  river  gaug- 
ing stations.  Because  weather  forecasts  are  not 
available  more  than  24  hours  in  advance,  the  fore- 
cast gave  the  maximum  discharge  to  be  expected 
for  the  three  following  days  assuming  the  most 
favorable  conditions  for  snowmelt.  THus  the  range 
of  possible  variations  in  future  flows  was  obtained. 
Flows  were  obtained  through  the  use  of  a  very 
simplified  hydrological  simulation  model.  This 
model  subdivided  the  catchment  area  into  areas  of 
equal  elevation  and  considered  as  input  data  the 
flow  of  the  day  prior  to  the  forecast,  maximum 
daily  temperature  at  a  point  in  the  catchment  are 
and  the  snow  line.  In  addition,  an  adjustment  algo- 
rithm was  incorporated  into  the  model  to  take 
account  of  the  previous  day's  results.  This  particu- 
larly simple  forecasting  procedure  was  successfully 
used  during  the  1982/83  snowmelt  season.  The 
simulation  model  was  developed  in  APL  language 
and  programmed  into  a  64  K  microcomputer. 
(W88-02617)  (Author's  abstract) 
W88-02630 


ACID  RAIN  SOURCEBOOK. 

For   primary   bibliographic   entry   see   Field   5G. 
W88-02650 


CANADIAN  ACID  RAIN  PROGRAM, 

Ontario  Ministry  of  the  Environment,  Rexdale. 
For  primary  bibliographic  entry  see  Field  5G. 
W88-02656 


SCIENTIFIC     ISSUES     ASSOCIATED     WITH 
ACID  RAIN, 

Environmental    Protection   Agency,   Washington, 
DC.  Office  of  Research  and  Development. 
For  primary  bibliographic  entry  see  Field  5C. 
W88-02658 


DETERMINATION  OF  ALKALI  AND  ALKA- 
LINE EARTH  IONS  IN  RAIN  WATER  BY  ION 
CHROMATOGRAPHY  (BESTIMMUNG  VON 
ALKALI-  UND  ERDALKALIIONEN  IN  RE- 
GENWASSERPROBEN  MIT  DER  IONEN- 
CHROMATOGRAPHIE), 

Technische  Hochschule  Darmstadt  (Germany, 
F.R.).  Fachbereich  Anorganische  Chemie  und 
Kernchemie. 

For  primary  bibliographic  entry  see  Field  5A. 
W88-02671 


ARRIVAL    RATE    OF   RAINDROPS    AT   THE 
GROUND, 

Auckland  Univ.  (New  Zealand). 
J.  G.  Hosking,  and  C.  D.  Stow. 


Precipitation — Group  2B 

Journal  of  Climate  and  Applied  Meteorology 
JCAMEJ,  Vol.  26,  No.  4,  p  433-442,  April  1987.  6 
fig,  14  ref. 

Descriptors:  'Rainfall  intensity,  'Rainfall,  'Rain, 
'Statistical  analysis,  'Clustering,  Air  masses. 

Examination  of  the  arrival-rate  distribution  of  rain- 
drops from  disturbed,  post-cold-front  air  masses 
using  the  statistic  k,  the  ratio  of  the  variance  of  the 
drop  rate  to  the  mean,  shows  strong  deviation 
from  Poisson  behavior  toward  clustering  of  drops. 
Clustering  occurs  predominantly  for  drops  smaller 
than  about  0.25  mm  radius  and  correlates  strongly 
with  the  small-drop  arrival  rate  and,  to  a  lesser 
extent,  with  rainfall  intensity  but  does  not  appear 
to  be  caused  by  drop  splashing,  breakup  or  local 
turbulence.  There  is  evidence  to  suggest  that,  if 
rapid  intensity  fluctuations  are  causing  clustering, 
these  fluctuations  occur  with  a  characteristic 
period  of  less  than  10  s.  (Author's  abstract) 
W88-02680 


ATTEMPT  TO  NORMALIZE  THE  HAIL- 
STORM VARIABILITY  FOR  THE  EVALUA- 
TION OF  CLOUD  SEEDING, 

Research  Council  of  Alberta,  Edmonton.  Atmos- 
pheric Sciences  Dept. 

For  primary  bibliographic  entry  see  Field  3B. 
W88-02681 


NIGHT-TIME   N20S/N03   CHEMISTRY   AND 
NITRATE  IN  DEW  WATER, 

Ford  Motor  Co.,  Dearborn,  MI.  Research  Staff. 
For  primary  bibliographic  entry  see  Field  5B. 

W88-02682 


RAIN  CHEMISTRY  AT  A  MIDCONTINENT 
SITE,  U.S.A.,  1980-1984, 

Arkansas  Univ.,  Fayetteville.  Dept.  of  Geology. 
G.  H.  Wagner,  and  K.  F.  Steele. 
Atmospheric  Environment  ATENBP,  Vol.  21,  No. 
6,  p  1353-1362,  June  1987.  4  fig,  6  tab,  32  ref. 
Agricultural  Experiment  Station  of  Arkansas 
Project  NC-141  and  Project  IR-7. 

Descriptors:  'Rain  chemistry,  'Water  chemistry, 
'Rainfall,   'Ions,  Minerals,  Carbonates,  Aerosols. 

Normal  rains  at  Fayetteville,  corrected  for  sea-salt 
contributions,  are  characterized  by  the  following 
stoichiometrics:  (NH4(  +  )  +  H(  +  )  =  S04(2-)  and 
(Ca(2  +  )  +  Mg(2  +  )  +  K(  +  )  +  Na(  +  ))  =  N03(- 
)  where  the  ionic  symbols  represent  equivalents. 
Small  variations  to  these  equalities  are  caused  by 
sequestering  of  NH4N03  and/or  HN03,  and  min- 
eral carbonate  aerosols.  Excessive  amounts  of  the 
latter  cause  anomalous  rains  which  are  outside 
these  stoichiometrics.  The  three  main  aerosols  re- 
sponsible for  normal  rain  compositions  at  Fayette- 
ville are:  1.37  (NH4)2S04.H2S04  (52%), 
Ca(N03)2  (28%)  and  NaCl(6.3%).  The  NaCl  is 
from  sea-salt  and  the  Ca(N03)2  from  the  reaction 
of  HN03  and  limestone  aerosols.  (Alexander-PTT) 
W88-02683 


SUPERSATURATION    OF    CARBONYL    SUL- 
FIDE (OCS)  IN  RAIN  WATERS, 

Centre   des   Faibles   Radioactives,   Gif-sur-Yvette 

(France). 

For  primary  bibliographic  entry  see  Field  2K. 

W88-02684 


VARIATION  OF  WET  DEPOSITION  CHEMIS- 
TRY IN  SEQUOIA  NATIONAL  PARK,  CALI- 
FORNIA, 

Sequoia  and  Kings  Canyon  National  Parks,  Three 

Rivers,  CA. 

For  primary  bibliographic  entry  see  Field  5B. 

W88-02685 


INTERACTION  BETWEEN  A  NATURAL 
SNOWFALL  AND  A  COOLING  TOWER 
PLUME:  AN  EXPERIMENTAL  STUDY  WITH 
A  MILLIMETRIC  DOPPLER  RADAR, 

Clermont-Ferrand-2  Univ.,  Lannemezan  (France). 


Field  2— WATER  CYCLE 


Group  2B — Precipitation 

Center  of  Atmospheric  Research. 

For   primary   bibliographic   entry   see   Field   6G. 

W88-02686 


TREATING  UNCERTAINTY  IN  MODELS  OF 
THE  ATMOSPHERIC  CHEMISTRY  OF  NI- 
TROGEN COMPOUNDS, 

UKAEA  Atomic  Energy  Research  Establishment, 

Harwell   (England).    Modelling   and    Assessments 

Group. 

For  primary  bibliographic  entry  see  Field  2K. 

W88-02687 


DEPOSITION  OF  RADIONUCLIDES  FROM 
CHERNOBYL  TO  A  FOREST  IN  BELGIUM, 

Louvain  Univ.  (Belgium). 

For  primary  bibliographic  entry  see  Field  5B. 

W88-02688 

VARIATIONS  IN  DIFFERENT  SIZED  WATER 
INSOLUBLE  PARTICULATE  MATTER  IN 
RAIN  WATER, 

National  Inst,  for  Environmental  Studies,  Tsukuba 

(Japan). 

Y.  Ambe,  and  M.  Nishikawa. 

Atmospheric  Environment  ATENBP,  Vol.  21,  No. 

6,  p   1469-1471,  June   1987.   2  fig,    1   tab,   8  ref. 

Descriptors:  *Particulate  matter,  *Rainfall,  *Rain, 
•Temporal  variation,  Particle  size,  Distribution, 
Rainfall  intensity. 

Temporal  variations  in  different  sized  water  insolu- 
ble particles  in  rain  water  during  five  rainfall 
events  were  investigated  in  a  suburban  area.  The 
mass  of  particles  ranged:  45-88%  (particle  size  >  8 
micron),  12-43%  (1-8  micron)  and  0-13%(0.4-l 
micron).  A  high  concentration  and  following  sharp 
decrease  of  the  particles  larger  than  8  micron  were 
observed  at  the  initial  stage  of  rainfall;  the  rate  of 
the  decrease  was  higher  in  the  heavier  rain.  In 
many  cases,  the  mass  concentration  of  particles  in 
rain  water  showed  an  inverse  correlation  with 
rainfall  intensity.  The  variation  of  the  smaller  size 
particles  was  less  significant  compared  to  the 
larger  ones.  (Author's  abstract) 
W88-02689 


PESTICIDES      IN      RAINWATER      IN     THE 
NORTHEASTERN  UNITED  STATES, 

Heidelberg  Coll.,  Tiffin,  OH.  Water  Quality  Lab. 
For  primary  bibliographic  entry  see  Field  5B. 
W88-02790 


ENSO  SIGNAL  IN  CONTINENTAL  TEMPERA- 
TURE AND  PRECIPITATION  RECORDS, 

Massachusetts  Univ.,  Amherst. 

R.  S.  Bradley,  H.  F.  Diaz,  G.  N.  Kiladis,  and  J.  K. 

Eischeid. 

Nature  NATUAS,  Vol.  327,  No.  6122,  p  497-501, 

Jun  11,  1987.  5  fig,  32  ref. 

Descriptors:  *ENSO  events,  *E1  Nino,  'Precipita- 
tion, 'Air  temperature,  'Weather  data  collections, 
•Northern  hemisphere,  'Temperature  effects, 
Southern  Oscillation,  Temperature,  Pacific  Ocean, 
Air  circulation. 

Warm  events  in  the  tropical  Pacific  Ocean,  associ- 
ated with  one  extreme  of  the  Southern  Oscillation 
(generally  known  as  El  Nino  -  Southern  Oscilla- 
tion or  ENSO  events)  are  now  known  to  be  of 
global  significance  in  perturbing  the  general  circu- 
lation of  the  atmosphere.  It  is  also  apparent  that 
episodes  of  enhanced  cold-water  upwelling  ('cold 
events')  have  an  impact  on  large-scale  atmospheric 
circulation  patterns.  The  effects  of  warm  and  cold 
events  on  short-term  fluctuations  of  continental 
surface  air  temperature  and  precipitation  through- 
out the  Northern  Hemisphere  were  examined  using 
a  newly  compiled  set  of  high-quality  temperature 
and  precipitation  data.  The  data  were  in  the  form 
of  gridded  anomalies  from  a  1951-70  reference 
mean  for  temperature  and  a  1921-60  reference 
mean  for  precipitation.  (Author's  abstract) 
WSS8-0279I 


COMPARATIVE  ABILITIES  OF  LEAF  SUR- 
FACES TO  NEUTRALIZE  ACIDIC  RAIN- 
DROPS: I.  THE  INFLUENCE  OF  CALCIUM 
NUTRITION  AND  CHARCOAL-FILTERED 
AIR, 

Toronto  Univ.  (Ontario).  Dept.  of  Botany. 
For  primary  bibliographic  entry  see  Field  21. 
W88-02794 


DETERMINATION  OF  ALKALI  AND  ALKA- 
LINE EARTH  IONS  IN  RAIN  WATER  BY  ION 
CHROMATOGRAPHY  (BESTIMMUNG  VON 
ALKALI-  UND  ERDALKALIIONEN  IN  RE- 
GENWASSERPROBEN  MIT  DER  IONEN- 
CHROMATOGRAPHIE), 

Technische  Hochschule  Darmstadt  (Germany, 
F.R.).  Fachbereich  Anorganische  Chemie  und 
Kernchemie. 

For  primary  bibliographic  entry  see  Field  5A. 
W88-02816 


RELATION    BETWEEN   MEASURED    RADAR 
REFLECTIVITY  AND  SURFACE  RAINFALL, 

For  primary  bibliographic  entry  see  Field  7B. 
W88-02839 


PRECIPITATION  FLUCTUATIONS  OVER 
NORTHERN  HEMISPHERE  LAND  AREAS 
SINCE  THE  MID-19TH  CENTURY, 

Massachusetts  Univ.,  Amherst.  Dept.  of  Geology 

and  Geography. 

R.  S.  Bradley,  H.  F.  Diaz,  J.  K.  Eischeid,  P.  D. 

Jones,  and  P.  M.  Kelly. 

Science  SCIEAS,  Vol.  237,  No.  4811,  p  171-175, 

July  1987.  7  fig,  26  ref. 

Descriptors:  'Weather  data  collections,  'Model 
studies,  'Rainfall,  Rainfall  patterns,  Weather, 
Storms,  Precipitation,  Carbon  dioxide,  Climate. 

An  extensive  array  of  measurements  extending 
back  to  the  mid- 19th  century  was  used  to  investi- 
gate large-scale  changes  in  precipitation  over 
Northern  Hemisphere  land  areas.  Significant  in- 
creases in  mid-latitude  precipitation  and  concur- 
rent decreases  in  low-latitude  precipitation  have 
occurred  over  the  last  30  to  40  years.  Although 
these  large-scale  trends  are  consistent  with  general 
circulation  model  projections  of  precipitation 
changes  associated  with  doubled  concentrations  of 
atmospheric  carbon  dioxide,  they  should  be 
viewed  as  defining  large-scale  natural  climatic  var- 
iability. Additional  work  to  refine  regional  vari- 
ations and  address  potential  network  inhomogenei- 
ties  is  needed.  This  study  attempts  to  show  secular 
precipitation  fluctuations  over  hemispheric-  and 
continental-scale  areas  of  the  Northern  Hemi- 
sphere. (Author's  abstract) 
W88-02840 


ELECTROMETRIC  DETERMINATION  OF 
THE  PH  OF  ATMOSPHERIC  PRECIPITA- 
TION, 

Kernforschungsanlage  Juelich  G.m.b.H.  (Germa- 
ny, F.R.).  Inst,  fuer  Angewandte  Physikalische 
Chemie. 

For  primary  bibliographic  entry  see  Field  5A. 
W88-02854 


ANALYSIS  OF  WIND  AND  PRECIPITATION 

DATA  FOR  ASSESSMENTS  OF  TRANSBOUN- 

DARY  TRANSPORT  AND  ACID  DEPOSITION 

BETWEEN     CANADA     AND     THE     UNITED 

STATES, 

Illinois  Univ.  at  Urbana-Champaign. 

For  primary  bibliographic  entry  see  Field  5B. 

W88-02908 


SATELLITE  SUPPORT  TO  THE  SIERRA  CO- 
OPERATIVE PILOT  PROJECT:  1979/80  AND 
1980/81, 

Colorado  State  Univ.,  Fort  Collins.  Dept.  of  At- 
mospheric Science. 

For  primary  bibliographic  entry  see  Field  7B. 
W88-02943 


SURVEY  OF  POTENTIAL  FLOOD  PRODUC- 
ING RAINFALL  IN  NATAL, 

Natal  Univ.,  Pietermaritzburg  (South  Afncaj 
R.  E.  Schulze. 

University  of  Natal  Agricultural  Catchments  Re- 
search Unit  Report  No  7,  Part  1  -  Field  Studies, 
Data  Processing,  Techniques  and  Models  for  Ap- 
plied Hydrological  Research  -  Vol  1,  p  365-424, 
1979.  19  fig,  2  tab,  14  ref. 

Descriptors:  'Rainfall  rate,  'Rainfall  intensity, 
'Flood  forecasting,  Catchment  areas,  Data  acquisi- 
tion, Rain  gayges,  Networks,  Mapping,  Probability 
distribution,  Systems  analysis,  Least  Squares 
method,  Linear  programming,  Flood  recurrence 
interval,  Spatial  distribution,  Systems  analysis, 
South  Africa,  NATAL. 

Chapter  16  of  Section  D:  Hydrological  Studies  of 
Soil  Loss,  surveys  potential  flood  producing  rain- 
fall in  Natal  analyzing  data  from  256  rainstations  in 
and  immediately  adjacent  to  Natal.  A  probalistic 
approach  was  used  but  presented  from  a  spatial 
point  of  view.  Maps  were  produced  depicting  the 
distribution  of  sustained  heavy  rains,  the  probable 
maximum  rainfalls  at  selected  return  periods,  the 
occurrence  of  annual  extreme  rainfalls  by  season  as 
well  as  ratios  and  associations  of  longer  duration  to 
one-day  annual  extreme  events.  (USGS) 
W88-03107 


AVAILABILITY  OF  SELECTED  METEROLO- 
GICAL  DATA  IN  COMPUTER-BASED  FILES 
OF  THE  U.S.  GEOLOGICAL  SURVEY,  MON- 
TANA, NORTH  DAKOTA,  SOUTH  DAKOTA, 
AND  WYOMING, 

Geological  Survey,  Helena,  MT.  Water  Resources 
Div. 

B.  L.  Groskinsky-Link,  and  L.  E.  Cary. 
Available  from  USGS,  OFSS,  Box  25425,  Denver, 
CO  80225.  USGS  Open-File  Report  85-693,  1986. 
36  p,  5  fig,  14  tab,  24  ref. 

Descriptors:  'Meteorological  data  collection, 
'Weather  data  collections,  Air  temperature,  At- 
mospheric pressure,  Relative  humidity,  Solar  radi- 
ation, Wind  velocity,  Precipitation,  Rainfall,  Evap- 
oration, Total  evaporation,  Montana,  North 
Dakota,  South  Dakota,  Wyoming. 

Meteorological  data  were  located,  acquired,  and 
stored  from  selected  stations  in  Montana  and 
North  Dakota  coal  regions  and  adjacent  areas  in- 
cluding South  Dakota  and  Wyoming.  Data  that 
were  acquired  have  potential  use  in  small  water- 
shed modeling  studies.  Emphasis  was  placed  on 
acquiring  data  that  was  collected  during  the  period 
1970  to  the  present  (1984).  A  map  shows  the 
location  and  type  of  stations  selected.  A  narration 
summarizing  conventions  used  in  acquiring  and 
storing  the  meteorological  data  is  provided  along 
with  the  various  retrieval  options  available.  Indi- 
vidual station  descriptions  are  followed  by  tables 
listing  the  meteorological  variables  collected, 
period  of  obtained  record,  percentage  of  data  re- 
covery, and  the  instruments  used  and  their  descrip- 
tion. (USGS) 
W88-03139 


SIMULATION  OF  ATMOSPHERIC  ACID  DEP- 
OSITION ON  A  REGIONAL  SCALE, 

Institute  for  Atmospheric  Physics,  Budapest  (Hun- 
gary)- 

K.  E.  Fekete,  and  D.  S.  Szepesi. 
Journal         of        Environmental         Management 
JEVMAW,  Vol.  24,  No.  1,  p  17-28,  January  1987. 
4  fig,  4  tab,  1 1  ref. 

Descriptors:  'Simulation,  'Acid  rain,  'Regional 
analysis,  'Air  pollution,  Path  of  pollutants,  Fate  of 
pollutants,  Model  studies,  Simulation  analysis, 
Rainfall,  Chemistry  of  precipitation,  Sulfur  com- 
pounds, Nitrogen  compounds,  Oxides,  Wind,  At- 
mospheric physics,  Sulfates,  Nitrates,  Sulfur  diox- 
ide, Particulate  matter,  Precipitation. 

A  regional  scale  operational  model  is  described  for 
the  simulation  of  air  and  precipitation  quality.  The 
aim  is  to  determine  quantitatively  the  complex 
effects  of  the  following:  source  strength  of  sulfur 
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and  nitrogen  oxides,  effective  source  height,  wind 
pattern  in  the  transport  layer,  mixed  layer  height, 
precipitation,  transformation,  wet  and  dry  deposi- 
tion, and  hemispheric  background  values  of  air  and 
precipitation  quality.  The  model  presents  a  region- 
al scale  territorial  distribution  of  sulfur  dioxide, 
nitrogen  dioxide,  particulate  sulfate  and  nitrate, 
nitric  acid  gas,  and  precipitation  sulfate  and  nitrate. 
The  total  deposition  is  also  expressed  as  maximal 
atmospheric  acid  stress.  This  first-generation 
model  estimates  annual  average  concentrations  and 
depositions,  and  is  validated  by  five  years  of  data 
from  the  Regional  Background  Pollution  Station  in 
Hungary.  (Author's  abstract) 
W88-03212 


MODEL  STUDY  OF  THE  EFFECT  OF  TEMPO- 
RAL STORM  DISTRIBUTIONS  ON  PEAK  DIS- 
CHARGES AND  VOLUMES, 

University  of  the  Witwatersrand,  Johannesburg 
(South  Africa).  Water  Systems  Research  Pro- 
gramme. 

J.  J.  Lambourne,  and  D.  Stephenson. 
Hydrological  Sciences  Journal  HSJODN,  Vol.  32, 
No.  2,  p  215-226,  June  1987.  4  fig,  4  tab,  11  ref. 

Descriptors:  'Storm  runoff,  'Runoff  volume, 
•Runoff,  *Model  studies,  *Depth-area-duration 
analysis,  'Rainfall-runoff  relationships,  'Hydro- 
graph  analysis,  'Runoff  forecasting,  *Hyetographs, 
Hydrologic  models,  Storm  water,  Mathematical 
equations,  Mathematical  studies,  Flood  peak, 
Model  testing,  Catchment  areas,  Storms,  Hydro- 
graphs. 

A  series  of  synthetic  five-year  return  period  storms 
having  rectangular,  triangular  and  bimodal  (trian- 
gular) temporal  profiles  was  compiled  from  depth- 
duration-frequency  (D-D-F)  relationships  based  on 
(a)  standard  sorted  clock  time  depths  and  (b)  com- 
plete storms  only.  These  were  used  as  inputs  to  a 
catchment  runoff  model  to  simulate  the  peaks  and 
volumes  of  runoff  from  an  actual  and  a  hypotheti- 
cal catchment  respectively.  The  hypothetical 
catchment  was  used  to  prove  the  adequacy  of  the 
simplified  hyetographs  and  the  real  catchment  to 
demonstrate  the  difference  in  runoff  hydrographs 
for  the  various  hyetographs.  The  results  were  com- 
pared to  establish  the  effect  of  storm  profiles  on 
peak  and  volume  ofrunoff  as  well  as  to  indicate 
the  shortcomings  of  D-D-F  relationships  derived 
by  conventional  methods.  In  general,  on  the  as- 
sumption that  the  model  correctly  converts  storm 
input  to  runoff,  triangular,  and  in  particular  bimod- 
al, profiles  were  shown  to  reproduce  adequately 
runoff  peaks  and  volumes.  (Author's  abstract) 
W88-03279 


THERMAL  DEVICE  FOR  AIRCRAFT  MEAS- 
UREMENT OF  THE  SOLID  WATER  CONTENT 
OF  CLOUDS, 

Commonwealth  Scientific  and  Industrial  Research 
Organization,  Sydney  (Australia).  Div.  of  Atmos- 
pheric Research. 

For  primary  bibliographic  entry  see  Field  7B. 
W88-03282 


For  primary  bibliographic  entry  see  Field  7B. 
W88-03286 


IMPROVED  HIGH-RESOLUTION  RAINGAGE, 

Auckland  Univ.  (New  Zealand).  Dept.  of  Physics. 
For  primary  bibliographic  entry  see  Field  7B. 
W88-03287 

QUANTITY  AND  QUALITY  OF  STORM 
RUNOFF  IN  THE  IRONDEQUOIT  CREEK 
BASIN  NEAR  ROCHESTER,  NEW  YORK, 
PART  I,  DATA-COLLECTION  NETWORK  AND 
METHODS,  QUALITY-ASSURANCE  PRO- 
GRAM, AND  DESCRIPTION  OF  AVAILABLE 
DATA, 

Geological  Survey,  Ithaca,  NY.  Water  Resources 
Div. 

For  primary  bibliographic  entry  see  Field  5B. 
W88-03381 


PRELIMINARY  ASSESSMENT  OF  CLIMATIC 
CHANGE  DURING  LATE  WISCONSIN  TIME, 
SOUTHERN  GREAT  BASIN  AND  VICINITY, 
ARIZONA,  CALIFORNIA,  AND  NEVADA, 

Geological  Survey,  Denver,  CO.  Water  Resources 

Div. 

W.  G.  Spaulding,  S.  W.  Robinson,  and  F.  L. 

Paillet. 

Available  from  USGS,  OFSS,  Box  25425,  Denver, 

CO  80225.  USGS  Water-Resources  Investigations 

Report  84-4328,   1984.  40  p,  8  fig,  5  tab,  93  ref. 

Descriptors:  *Paleoclimates,  *Paleoclimatology, 
•Arizona,  "California,  'Nevada,  Great  Basin 
Desert,  Middens,  Mojave,  Nevada  Test  Site,  Pack- 
rats,  Quaternary. 

Nine    plant    macrofossil    assemblages    from    the 
Eleana   Range-2   packrat   (Neotoma   sp.)   midden 
span  6,500  radiocarbon  years  and  record  local  ve- 
getational  changes  in  the  southern  Great  Basin  of 
Nevada  during  the  last  one-half  of  the  Late  Wis- 
consin glacial  age.  Climatic  reconstructions  were 
developed  to  account  for  these  changes.  During 
the  late  full  glacial  episode  (17,000  to  15,000  radio- 
carbon years  before  the  present),  winter  precipita- 
tion was  about  70%  greater  than  present  winter 
precipitation,   and  summer  rainfall   was  minimal. 
Average  annual  precipitation  probably  exceeded 
present   annual   precipitation   by   less   than   40%. 
Annual  temperatures  were  about  6  to  7  C  lower 
than  the  present  average,  and  evidence  exists  for 
winter  temperatures  much  lower  than  those  of  the 
present.  A  major  warming  trend  occurred  between 
about  16,000  and  12,000  radiocarbon  years  before 
present.  By  the  latest  Wisconsin  (12,000  to  10,000 
radiocarbon  years  before  present),  annual  tempera- 
tures  were   within   2   C  of  temperatures   of  the 
present.  During  the  latest  Wisconsin,  precipitation 
was   greater   during   the   winter,    relative   to   the 
present.   The   climate   of  this   pluvial   event   was 
much  different   from  that  of  the  preceding   full 
glacial    episode    and    is    consistent    with    current 
models     of     astronomically      induced     climatic 
changes.  (USGS) 
W88-03453 


NEAR-INFRARED  EXTINCTION  IN  RAIN 
MEASURED  USING  A  SINGLE  DETECTOR 
SYSTEM, 

University  of  Western  Ontario,  London.  Faculty 

of  Engineering  Science. 

For  primary  bibliographic  entry  see  Field  7B. 

W88-03283 

RESOLUTION  ENHANCEMENT  OF  MULTI- 
CHANNEL MICROWAVE  IMAGERY  FROM 
THE  NIMBUS-7  SMMR  FOR  MARITIME 
RAINFALL  ANALYSIS, 

Wisconsin  Univ.,  Madison.  Dept.  of  Meteorology. 
For  primary  bibliographic  entry  see  Field  7C. 
W88-03284 


VINDICATION     OF     THE     TWOMEY-TYPE 
CLOUD  CONDENSATION  NUCLEUS 

COUNTER, 

Missouri   Univ.-Rolla.   Dept.   of  Mechanical   and 
Aerospace  Engineering. 
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RESERVOIR  BANK  EROSION  CAUSED  AND 
INFLUENCED  BY  ICE  COVER, 

Cold  Regions  Research  and  Engineering  Lab., 
Hanover,  NH. 

L.  W.  Gatto.  ,  .  , 

Available  from  the  National  Technical  Information 
Service,  Springfield,  V A  22161,  as  ADA- 124508 
A03  in  paper  copy,  A01  in  microfiche.  Special 
Report  82-31,  December  1982.  26  p,  16  fig,  84  ref. 

Descriptors:  *Ice,  'Reservoirs,  'Lake  ice,  Ice 
cover,  Iced  lakes,  Erosion,  Bank  erosion,  Sediment 
erosion,  Sediments,  Sand,  Silt. 

The  importance  of  reservoir  bank  erosion  caused 
by  ice  cover  is  evaluated.  This  evaluation  is  based 
on  a  literature  review  and  on  inferences  made  from 
field  observations  and  experience.  Very  little  is 
known  about  the  amount  of  reservoir  bank  erosion 
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caused  by  the  actions  of  an  ice  cover,  although 
considerable  information  is  available  on  the  proc- 
esses of  ice-related  erosion  along  the  shorelines  or 
beaches  of  oceans,  rivers,  or  lakes.  The  importance 
of  ice-related  erosion  along  a  reservoir  bank  seems 
to  be  determined  primarily  by  water  level.  If  the 
reservoir  water  level  is  high  enough  for  ice  to  act 
directly  on  the  bank  face,  the  amount  of  erosion 
caused  by  ice  could  be  substantial.  If  the  water 
level  is  below  the  bank,  ice  would  have  no  direct 
effects  on  it.  However,  ice  could  indirectly  in- 
crease bank  instability  by  disrupting  and  eroding 
nearshore  and  beach  zones,  which  could  lead  to 
bank  erosion.  (Author's  abstract) 
W88-02889 


SMALL-AREA  SNOW  SURVEYS  ON  THE 
NORTHERN   PLAINS   OF  NORTH   DAKOTA, 

Geological  Survey,  Bismarck,  ND.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  7A. 
W88-03057 

RECENT  GROWTH  OF  GULKANA  GLACIER, 
ALASKA  RANGE,  AND  ITS  RELATION  TO 
GLACIER-FED  RIVER  RUNOFF, 

Geological  Survey,  Fairbanks,  AK.  Water  Re- 
sources Div. 

L.  R.  Mayo,  and  D.  C.  Trabant. 
Available     from     USGS,     OFFSS,     Box     25425, 
Denver,  CO  80225.  Supt  Doc,  USGPO,  Wash,  DC 
20402.  In:  USGS  Water-Supply  Paper  2290,  1986. 
p  91-100,  7  fig,  1  tab,  12  ref. 

Descriptors:  'Glaciers,  'Climatology,  'Runoff, 
'Alaska,  Melt  water,  Water  sources,  Glacier  histo- 
ry, Glacier  stability. 

A  hydrologically  important  shift  in  climate  within 
the  past  10  years  is  indicated  for  a  region  of 
relatively  high  river  runoff  rates.  From  1910  to 
1976  Gulkana  Glacier,  Alaska  Range,  thinned  and 
receded  after  a  change  in  climate  that  occurred 
probably  about  1875.  Water  released  from  glacier 
storage  during  this  period  augmented  river  runoff. 
Since  1976  the  glacier  has  thickened  in  the  accu- 
mulation zone,  thinned  slightly  in  the  ablation 
zone,  and  is  approaching  a  state  of  glacier  mass 
balance  and  ice-flow  equilibrium.  Recent  glacier 
moraines  indicate  that  the  other  glaciers  in  the 
Alaska  Range  have  receded  similar  amounts  during 
the  same  period,  which  suggests  that  the  climatic 
variations  that  affect  Gulkana  are  widespread. 
River  flow  from  the  Alaska  Range  decreased 
during  the  period  when  the  glaciers  were  thinned. 
This  decline  has  ceased  even  though  the  flow  is  no 
longer  augmented  by  glacier  ice-storage  losses, 
because  the  glacier  growth  was  caused  by  increas- 
ing precipitation.  The  hypotheses  that  glacier 
growth  in  Alaska  could  signal  a  period  of  dimin- 
ished streamflow  is  not  supported.  (USGS) 
W88-03119 

STORAGE  AND  RELEASE  OF  WATER  IN  A 
LARGE  GLACIER-DAMMED  LAKE:  RUSSELL 
LAKE  NEAR  YAKUTAT,  ALASKA,  1986, 

Geological  Survey,  Juneau,  AK.  Water  Resources 

Div. 

H  R  Seitz,  D.  S.  Thomas,  and  B.  Thomhnson. 

Available  from  USGS,  OFSS,  Box  25425,  Denver, 

CO  80225.  USGS  Open-File  Report  86-545,  1986. 

10  p,  9  fig,  2  tab,  6  ref. 

Descriptors:  'Glaciers,  *Ice-dammed  lakes,  'Gla- 
cier surges,  'Lake  breakout,  'Alaska,  Water  levels, 
Floods,  Russell  Fiord,  Hubbard  Glacier. 

In  May  1986,  the  entrance  to  Russell  Fiord, 
Alaska,  was  blocked  by  the  advancing  Hubbard 
Glacier,  forming  a  34-mile  long  ice-dammed  lake. 
Runoff  to  the  lake,  mainly  runoff  from  melting 
snow  and  glacier  ice,  filled  the  lake  to  an  elevation 
of  83  feet  above  sea  level  by  October  8,  when  the 
ice  dam  failed.  The  lake  level  rose  at  an  average 
rate  of  0.6  ft/day,  and  average  daily  inflow  to  the 
lake  was  calculated  to  be  16,500  cu  ft/sec.  After 
failure  of  the  ice  dam,  the  water  level  fell  to  the 
former  high  tide  level  of  Russell  Fiord  within  24 
hours.  Average  discharge  through  the  breach  in 
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the  ice  dam  during  a  4-hr  period  of  maximum 
water  level  decline  is  estimated  to  have  been  3.8 
million  cu  ft/sec.  The  formation  and  breakout  of 
the  lake  is  expected  to  be  repeated  as  the  Hubbard 
Glacier  continues  to  advance,  though  the  timing  of 
the  phenomenon  cannot  be  predicted  with  certain- 
ty. (USGS) 
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2D.  Evaporation  and  Transpiration 


SURFACE  GEOMETRY  AND  STOMATAL 
CONDUCTANCE  EFFECTS  ON  EVAPORA- 
TION FROM  AQUATIC  MACROPHYTES, 

Arizona  State  Univ.,  Tempe. 

M.  G.  Anderson,  and  S.  B.  Idso. 

Water  Resources  Research  WRERAQ,  Vol.  23, 

No.  6,  p  1037-1042,  June  1987.  7  fig,  1  tab,  18  ref. 

Descriptors:  'Plant  physiology,  *Plant  tissues, 
*Stomatal  transpiration,  'Surface  geometry, 
'Evaporation,  Stomata,  Transpiration,  Aquatic 
plants,  Floating  plants,  Water  loss,  Evaporation 
rate,  Evaporation  area,  Canopy,  Water  hyacinth, 
Cattails,  Leaves,  Evapotranspiration. 

Evaporative  water  loss  rates  of  several  floating  and 
emergent  aquatic  macrophytes  were  studied  over  a 
4-year  period  through  comparison  of  daily  evapo- 
rative water  losses  from  similar-sized  vegetated  (E) 
and  open  water  (E  sub  O)  surfaces.  Two  species 
with  planate  floating  leaves  (water  fern  and  water 
lily)  yielded  E/E  sub  O  values  of  0.90  for  one  and 
four  growing  seasons,  respectively,  and  displayed 
stomatal  regulation  of  potential  evaporation.  Water 
hyacinths  grown  in  ponds  with  different  diameters 
exhibited  E/E  sub  O  ratios  which  decreased  with 
increasing  pond  diameter  for  both  short  (0.06-0.36 
m)  and  tall  (0.63-0.81  m)  plants,  producing  higher 
linear  correlations  with  amount  of  peripheral  vege- 
tative surface  area.  The  latter  relationships  suggest- 
ed that  E/E  sub  O  value  less  than  unity  for  a 
relatively  extensive  canopy  of  short  water  hya- 
cinths and  a  value  of  the  order  of  1.4  for  a  tall 
canopy  possessing  similar  two-dimensional  surface 
area  characteristics.  The  latter  results  were  also 
demonstrated  in  a  separate  study  using  polyure- 
thane  foam  to  insulate  the  peripheral  exposure  of 
tall  water  hyacinth  canopies  from  advective 
energy.  Finally,  simultaneous  stomatal  conduct- 
ance and  daily  E/E  sub  O  measurements  on  cattail 
and  water  hyacinth  canopies  with  identical  tank 
diameters  indicated  that  although  the  mean  stoma- 
tal conductance  of  the  peripheral  exposure  of  the 
cattail  canopy  was  72%  less  than  that  of  the  water 
hyacinth  canopy,  its  total  evaporative  water  loss 
was  nearly  equivalent,  due  to  its  great  height. 
Reducing  the  surface  area  of  the  peripheral  cattail 
exposure  by  the  fractional  amount  suggested  by 
the  stomatal  conductance  measurements  harmo- 
nized its  surface  geometry-evaporation  relationship 
with  that  of  the  water  hyacinth  canopy  and  once 
again  demonstrated  the  reality  of  stomatal  control 
of  potential  evaporation.  (Author's  abstract) 
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ESTIMATION  OF  EVAPORATION  FROM  NED 
WILSON  LAKE,  FLAT  TOPS  WILDERNESS 
AREA,  COLORADO, 

Geological  Survey,  Lakewood,  CO.  Water  Re- 
sources Div. 

N.  E.  Spahr,  and  J.  T.  Turk. 

Available  from  USGS,  OFFSS,  Box  25425, 
Denver,  CO  80225.  USGS  Water-Resources  Inves- 
tigation Report  85-4244,  1985.  13  p,  1  fig,  3  tab,  9 
ref. 

Descriptors:  'Evaporation,  'Lakes,  'Colorado, 
Water  budget,  Mass  balance,  Flat  Tops  Wilder- 
ness, Ned  Wilson  Lake. 

As  part  of  an  effort  to  define  the  hydrology  and 
water  quality  of  Ned  Wilson  Lake,  evaporation 
rates  were  estimated  for  the  summer  periods  of 
1983  and  1984.  Mass-transfer  and  energy-budget 
lechniques  and  the  Morton  model  were  used  to 
estimate  evaporation  using  data  collected  at  the 
lake  and  data  collected  at  a  meteorological  station 
0  1  mile  from  the  lake.  The  estimate  of  evaporation 
for  July  29  through  September  27,  1983,  using  the 


mass-transfer  technique,  was  9.50  inches;  the  esti- 
mate using  the  energy-budget  technique  was  8.10 
inches;  the  estimate  using  the  Morton  model  was 
9.90  inches.  The  evaporation  estimate  for  July  18 
through  September  25,  1984,  using  the  mass-trans- 
fer technique  was  8.71  inches;  the  estimate  using 
the  energy-budget  technique  was  7.88  inches;  the 
estimate  using  the  Moron  model  was  10.49  inches. 
These  estimates  will  provide  values  to  be  used  in 
future  analyses  of  the  interaction  of  lake  and 
groundwater;  however,  refinement  of  data  collec- 
tion will  be  necessary  to  determine  specifically  the 
rate  of  evaporation.  (USGS) 
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SELECTED  WATER-QUALITY  DATA  FOR 
THE  SAN  JOAQUIN  RIVER  AND  ITS  TRIBU- 
TARIES, CALIFORNIA,  JUNE  TO  SEPTEM- 
BER 1985, 

Geological  Survey,  Sacramento,  CA.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  2K. 
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DYNAMIC  RESPONSE  OF  THE  FINE  WIRE 
PSYCHROMETER  FOR  DIRECT  MEASURE- 
MENT OF  WATER  VAPOR  FLUX, 

Okayama  Univ.  (Japan). 

For  primary  bibliographic  entry  see  Field  7C. 
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2E.  Streamflow  and  Runoff 


INDICATOR  BACTERIA  CONCENTRATIONS 
AS  AFFECTED  BY  HYDROLOGIC  VARIA- 
BLES IN  THE  APALACHICOLA  RIVER, 
FLORIDA, 

Geological  Survey,  Tallahassee,  FL. 

For  primary  bibliographic  entry  see  Field  5B. 
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OPERATIONAL  FLOOD  FORECASTINNG 
MODELS  FOR  MICROCOMPUTERS, 

Vizgazdalkodasi  Tudomanyos  Kutato  Intezet,  Bu- 
dapest (Hungary). 

P.  Bartha,  A.  Szollosi-Nagy,  and  K.  Harkanyi. 
IN:  Microprocessors  in  Operational  Hydrology. 
Proceedings  of  the  Technical  Conference  on  the 
Use  of  Microprocessors  and  Microcomputers  in 
Operational  Hydrology,  Geveva,  Switzerland, 
September  4-5,  1984.  D.  Reidel  Publishing  Co., 
Dordrecht,  The  Netherlands,  1986.  p  163-178,  7 
fig,  12  ref. 

Descriptors:  'Flood  forecasting,  'Computer 
models,  'Microcomputers,  'Model  studies,  'Com- 
puters, 'Computer  programs,  Floods,  Data  acquisi- 
tion, DCLM,  Forecasting,  Stochastic  processes, 
Time  series  analysis. 

In  the  computerized  operational  forecasting  system 
developed  at  the  Hungarian  National  Hydrological 
Forecasting  Service,  the  data  collection  and  com- 
munication system  is  telexbased  and  partly  auto- 
matic through  the  TELEXDAT  system.  Data 
processing  and  forecasting  are  performed  on  a  64 
Kbyte  computer  in  an  interactive  mode.  This  man- 
machine  interaction  benefits  from  the  speed  of 
computer  as  well  as  the  experience  of  the  forecast- 
er. Two  numerical  models  are  run  in  parallel  as 
decision  aids  for  the  forecaster.  The  first  model 
(DCLM)  is  based  on  the  adequate  discretization  of 
the  continuous  Kalinin-Milyukov-Nash  cascade. 
The  residuals  of  the  discrete  deterministic  model 
are  described  by  ARMA  models  of  varying  order. 
The  discrete  cascade  and  the  time  series  model  are 
then  entered  in  a  structural-stochastic  model 
whose  forecasts  are  recursively  updated  by  the 
linear  Kalman-filter  algorithms.  The  second  model 
that  acts  as  a  back-up  is  an  entirely  stochastic  time 
series  model  based  upon  the  adaptive  self-tuing 
principle.  In  summary,  it  is  felt  that  models  and 
microcomputers  are  excellent  decision  aids  for  the 
operational  forecaster,  yet  the  experiences  of  the 
forecaster  should  never  be  excluded  from  the  proc- 
ess of  hydrological  forecasting.  (See  also  W88- 
02617)  (Lantz-PTT) 
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FLOOD  FORECASTING  FOR  A  LARGER 
CATCHMENT  USING  RECORDS  FOR  SMALL- 
ER CATCHMENTS, 

Ministry    of   Works    and    Development,    Christ- 
church  (New  Zealand).  Hydrology  Centre. 
D.  E.  Goring,  R.  P.  Ibbit,  and  M.  E  U.  Taylor. 
IN:   Microprocessors  in  Operational   Hydrology. 
Proceedings  of  the  Technical  Conference  on  the 
Use  of  Microprocessors  and   Microcomputers  in 
Operational     Hydrology,     Geveva,     Switzerland, 
September  4-5,   1984.  D.   Reidel  Publishing  Co., 
Dordrecht,  The  Netherlands,   1986.  p   179-182,  2 
fig- 
Descriptors:  'Flood  routing,  'Flood  forecasting, 
'Catchment    areas,    'Data    evaluation,    'Floods, 
Data   acquisition,   Hydrology,   Transfer   function, 
Hydraulic  studies,  Hydrographs. 

Two  classes  of  flood  routing  techniques  may  be 
distinguished.  Hydraulic  methods  involve  the  solu- 
tion of  the  St  Venant  equations  or  approximating 
the.  Hydrological  methods  use  a  system  or  'black 
box'  approach.  The  hydraulic  method  has  two 
practical  drawbacks.  One  is  the  necessity  to  have 
some  relationship  between  flow  and  stage,  which  is 
not  always  available  in  the  catchments  concerned. 
More  seriously  it  is  difficult,  if  not  impossible,  to 
account  for  ungaged  tributary  flow.  It  was  there- 
fore decided  to  use  a  hydrological  method  which 
treated  the  river  system  as  a  'black  box'  in  which 
the  output  and  some  of  the  inputs  could  be  meas- 
ured, and  to  derive  a  relationship  between  these, 
the  'Transfer  Function'.  The  more  data  available 
the  better  the  estimates  which  can  be  made  of  the 
transfer  functions.  Over  a  number  of  implementa- 
tions it  has  been  found  that  10  years  of  records 
produce  enough  large  floods  to  satisfactorily  iden- 
tify the  transfer  functions.  In  general,  use  of  any 
more  than  six  floods  does  not  change  the  transfer 
functions.  This  procedure  gives  a  good  estimate  of 
the  time  of  arrival  of  the  flood  peak  and  the  shape 
of  the  hydrograph.  (See  also  W88-02617)  (Lantz- 
PTT) 
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USE  OF  MICROCOMPUTERS  IN  OPER- 
ATIONAL HYDROLOGY  IN  JAPAN, 

Public  Works  Research  Inst.,  Tsukuba  (Japan). 
F.  Yoshino. 

IN:  Microprocessors  in  Operational  Hydrology. 
Proceedings  of  the  Technical  Conference  on  the 
Use  of  Microprocessors  and  Microcomputers  in 
Operational  Hydrology,  Geveva,  Switzerland, 
September  4-5,  1984.  D.  Reidel  Publishing  Co., 
Dordrecht,  The  Netherlands,  1986.  p  183-193,  5 
fig,  6  tab. 

Descriptors:  'Microcomputers,  'Japan,  'Hydrolo- 
gy, 'Data  processing,  'Flood  forecasting,  Data 
evaluation,  Mathematical  studies,  Rivers,  Data 
storage  and  retrieval,  Correlation  analysis. 

Of  the  many  flood  prediction  systems  currently 
used  in  109  water  systems  in  Japan,  those  in  which 
microcomputers  are  used  are  described.  With 
regard  to  calculation  technique,  almost  all  of  the 
systems  adopt  the  correlation  methods  such  as  the 
R-H  and  H-H  methods,  and  the  storage  function 
method;  The  storage  function  system  is  utilized  for 
84  rivers,  with  42  rivers  having  large  computers, 
while  the  remaining  rivers  adopt  microcomputers. 
In  2  rivers  the  storage  function  and  the  unsteady 
flow  estimation  (unsteady  channel)  technique  is 
applied.  As  to  data  input,  approximately  40%  of 
the  storage  function  systems  adopt  on-line  systems. 
With  respect  to  necessary  time  for  calculation  69% 
of  the  storage  function  systems  perform  estimation 
within  1 5  minutes,  yet  take  a  longer  time  for  rivers 
with  complex  models.  (See  also  W88-02617) 
(Lantz-PTT) 
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APPLICATION  OF  MICROCOMPUTERS  TO 
THE  CALCULATION  OF  DESIGN  FLOWS 
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MENTS), 

Ecole  Polytechnique  Federale  de  Lausanne  (Swit- 
zerland). Inst,  de  Genie  Rural. 
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For  primary  bibliographic  entry  see  Field  7C. 
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HYDROLOGY  AND  DATA  PROCESSING  IN 
THE  MEMBER  STATES  OF  THE  COMITE  IN- 
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(CIEH), 

Comite  Interafricain  d'Etudes  Hydrauhques,  Oua- 
gadougou (Burkina  Faso). 
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COMPUTATION  OF  DESIGN  FLOOD  LEVELS 
ON  MICROCOMPUTERS, 
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dapest (Hungary). 
S.  Bognar,  and  L.  Somlyody. 
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Proceedings  of  the  Technical  Conference  on  the 
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September  4-5,  1984.  D.  Reidel  Publishing  Co., 
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fig,  3  ref. 

Descriptors:  'Design  flood,  'Design  flow,  'Com- 
puter programs,  'Flood  levels,  'Microcomputers, 
•Flood  control,  Mathematical  studies,  Channel 
flow,  Model  studies. 

The  most  important  type  of  information  for  plan- 
ning flood  control  projects  is  the  design  flood 
level,  which  is  generally  determined  either  on  the 
basis  of  observations  or  by  calculating  the  steady 
water  surface  profile.  The  flood  levels  are,  howev- 
er, rarely  associated  with  steady  flow  since  at  the 
time  of  flood  peak  the  water  level  is  also  affected 
by  the  variation  of  discharge.  Unsteady  flow  com- 
putations are,  therefore,  necessary  to  derive  design 
flood  level  and  changes  in  flood  levels.  In  the 
present  case  a  small  HP-85  microcomputer  of  32 
kByte  RAM  was  available,  thus  necessitating  to 
employ  an  effective  solution  procedure  for  the 
Saint-Venant  equations.  The  requirements  of  the 
calculations  were  as  follows:  (1)  the  irregularity  of 
the  natural  channel  had  to  be  taken  into  account; 
(2)  the  boundary  conditions  of  the  model  had  to  be 
consistent  with  the  available  geometric  and  hydro- 
logic  data;  and  (3)  the_procedure  had  to  lead  to  an 
acceptable  execution  time  on  the  microcomputer 
employed.  Based  on  advanced  numerical  methods, 
a  software  was  developed  for  microcomputers  for 
calculating  unsteady  river  flow.  The  application  of 
this  software  allows  the  determination  of  design 
flood  levels  for  different  wtaer  projects,  and  the 
evaluation  of  alternative  projects  for  a  given  pur- 
pose. The  software  outlined  here,  and  others  simi- 
lar in  character  are  expected  to  have  a  growing 
interest  in  the  hydrologic  practice  in  the  future. 
The  major  reasons  are  the  extremely  fast  propaga- 
tion of  microcomputers  outside  the  scientific 
world,  the  friendly  nature  of  such  machines  and 
economic  efficiency.  (See  also  W88-02617)  (Lantz- 
PTT) 
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FLUORIDE  DISTRIBUTION  AND  TRANS- 
PORT ALONG  RIVERS  IN  THE  FRENCH 
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National    Research   Council   of  Canada,   Ottawa 

(Ontario).  Div.  of  Biological  Sciences. 
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TION AMONG  RIVER  POINTS, 

George    Washington    Univ.,     Washington,     DC. 

International  Water  Resources  Inst. 

N.  Harmancioglu,  and  V.  Yevjevich. 

Journal  of  Hydrology  JHYDA7,  Vol.  91,  No.  1/2, 
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Descriptors:  'Rivers,  'Hydrologic  data,  'Data  in- 
terpretation, 'Data  acquisition,  'Streamflow  fore- 
casting, 'Data-value  studies,  Hydrologic  data  col- 
lections, Data  collections,  Correlation  coefficient, 
Entropy  coefficient,  Comparison  studies,  Turkey, 
Esencay  River,  Transferable  information,  Trans- 
ferred information,  Mathematical  equations. 


Concepts  of  transferable  and  transferred  informa- 
tion are  used  in  tranferring  hydrologic  information 
between  the  river  points.  The  former  is  measured 
by  the  square  of  entropy  coefficient  and  the  latter 
by  the  square  of  correlation  coefficient.  The  entro- 
py coefficient  measures  the  maximum  transferable 
information.  The  transfer  of  information  along 
rivers  has  two  cases.  One  case  is  when  the  flows  of 
upstream  stations  pass  through  downstream  sta- 
tions. These  upstream  flows  are  conceived  as 
throughflow,  which  along  with  the  intermediate 
flow  constitutes  the  downstream  flow.  The  other 
case  is  when  the  correlation  is  carried  out  between 
upstream  flow  and  the  intermediate  flow  of  down- 
stream stations  only.  Daily  flows  of  three  gauging 
stations  of  the  Esencay  River,  Turkey,  are  used  for 
demonstration  purpose.  Series  are  further  structur- 
ally decomposed  (original  data,  trends  removed, 
periodicity  removed,  stochastic  dependence  re- 
moved), in  order  to  see  effects  of  these  characteris- 
tics on  the  transferable  and  transferred  informa- 
tion. Some  basic  similarities  in  deterministic  com- 
ponents of  river  flows  are  the  main  contributors  to 
transferable  and  transferred  information.  The  study 
of  lag  cross-correlation  showed  a  significant  in- 
crease in  transferred  information.  (Author's  ab- 
stract) 
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APPLICATION  OF  DISCRETE  AUTOREGRES- 
SIVE  MOVING  AVERAGE  MODELS  FOR  ES- 
TIMATION OF  DAILY  RUNOFF, 

Ohio  Univ.,  Athens.  Dept.  of  Civil  Engineering. 
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Earth  Sciences. 
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ods, Estimating,  Poisson  ratio,  Mathematical  equa- 
tions. 

The  application  of  the  asymptotic  extreme  value 
theory  to  flood  maxima  requires  the  assumption 
that  the  asymptotic  condition  has  in  fact  been 
achieved.  An  alternate  anproach  is  to  assume  that 
non-Gumbel  distributions  of  annual  flood  maxima 
are  subasymptotic  with  respect  to  a  Gumbel  limit. 
Given  this  assumption,  a  power  transformation  and 
an  exponential  transformation  are  proposed  to  im- 
prove the  convergence  to  the  limit  Gumbel  distri- 
bution. An  estimation  procedure  is  given  for  ob- 
taining the  transformation  constants.  The  transfor- 
mations are  particularly  helpful  if  the  flood  genera- 
tion process  can  be  approximates  by  a  truncated 
Weibull  exceedance  distribution  combined  with  a 
Poisson  exceedance  frequency.  (Author's  abstract) 
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NONLINEAR  FLOOD  ROUTING  WITH  MUL- 
TILINEAR MODELS, 

California  Univ.,  Berkeley.  Energy  and  Resources 

Group. 
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Water  Resources  Research  WRERAQ,  Vol.  23, 
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Descriptors:  'Flood  routing,  'Nonlinear  flood 
routing,  'Multilinear  models,  'Model  studies, 
•Data  interpretation,  Mathematical  equations, 
Routing,  Floods,  Hydrologic  models. 

The  category  of  multilinear  models  embraces  sev- 
eral approaches  developed  in  apparently  independ- 
ent references.  Multilinear  modeling  is  a  means  of 
describing  a  nonlinear  system  with  a  set  of  linear 
models.  This  is  performed  by  distributing  the 
inflow  to  the  system  (river  reach)  into  inflows  to 
submodels  and  treating  these  inflows  with  a  family 
of  different  operators.  The  models  considered  are 
nearly  as  simple  as  linear  models  and  almost  as 
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accurate    as    nonlinear    hydrodynamical    models. 

(Author's  abstract) 
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Sediment  sorting,  Geology,  Canyons. 

The  Katherine  Gorge  is  a  narrow,  deep  canyon 
system  developed  in  resistant  sandstone.  The  tropi- 
cal monsoonal  climate  results  in  rare  flood  events 
of  very  large  magnitude.  These  floods  flush  sand- 
sized  sediment  as  washload  through  the  gorge,  but 
local  accumulations  are  preserved  as  slack-water 
deposits  at  tributary  mouths.  Paleoflood  hydrolog- 
ic analysis  of  the  deposits,  employing  step-backwa- 
ter flow  modeling,  allows  quantitative  estimates  to 
be  made  of  geomorphically  significant  flows.  For 
an  annual  exceedence  probability  of  0.01,  the  gorge 
may  experience  discharges  of  6,000  cu  m/sec, 
mean  velocities  of  7.5  m/sec,  flow  depths  of  15-45 
m,  stream  powers  per  unit  area  as  great  as  10000 
watts/sq  m,  and  bed  shear  stresses  of  1500  N/sq  m. 
Such  flows  are  required  to  transport  boulders  3  m 
or  more  in  intermediate  diameter  that  occur  in 
large-scale  riffles.  At  maximum  stage,  pools  reach 
depths  of  45  m  and  are  preferentially  developed  at 
vertical  joint  intersections  in  the  rock,  probably 
through  intense  hydraulic  action.  Pool-and-riffle 
development  thus  reflects  the  channel  boundary 
characteristics  for  extreme  flow  conditions.  Addi- 
tional indicators  of  especially  intense  flow  phe- 
nomena include  potholes,  flutes,  abraded  facets  on 
rock  bar  surfaces,  and  scabland  development  on 
upland  bedrock  surfaces.  (Author's  abstract) 
W88-02793 


GAS-CHROMATOGRAPHIC  ELEMENTAL 

ANALYSIS  VIA  DKTRIFLUOROETHYL) 
DITHIOCARBAMATO  CHELATES:  X.  CAPIL- 
LARY GAS  CHROMATOGRAPHY  AT  THE  PG- 
LEVEL  -  DETERMINATION  OF  CO  AND 
CR(VI)  BESIDES  CR(III)  IN  RIVER  WATER, 
Mainz  Univ.  (Germany,  F.R.).  Inst,  fuer  Anorgan- 
ische  Chemie  und  Analytische  Chemie. 
For  primary  bibliographic  entry  see  Field  5A. 
W88-02817 


EFFECT  OF  ENVIRONMENTAL  FACTORS  ON 
COLIPHAGES  IN  THE  WELSH  RIVER  DEE, 

University  Coll.,  Galway  (Ireland).  Dept.  of  Mi- 

crobioloby. 

For  primary  bibliographic  entry  see  Field  2H. 

W88-02876 

WORLD    CATALOGUE    OF    MAXIMUM    OB- 
SERVED FLOODS, 

Office  de  la  Recherche  Scientifique  et  Technique 

Outre-Mer,  Bondy  (France). 

For  primary  bibliographic  entry  see  Field  7C. 

W88-02926 


EVALUATION  OF  PHYSICAL  AND  NUMERI- 
CAL HYDRAULIC  MODELS,  MASONBORO 
INLET,  NORTH  CAROLINA, 

Coastal  Engineering  Research  Center,  Fort  Bel- 

voir,  VA. 

For  primary  bibliographic  entry  see  Field  8B. 

W88-02939 


USE  OF  THE  ROUTING  PROCEDURE  TO 
STUDY  DYE  AND  GAS  TRANSPORT  IN  THE 
WEST  FORK  TRINITY  RIVER,  TEXAS, 

Geological  Survey,  Bay  Saint  Louis,  MS.  Water 
Resources  Div. 


Field  2— WATER  CYCLE 

Group  2E — Streamflow  and  Runoff 


For  primary  bibliographic  entry  see  Field  5B. 
W88-02953 


STREAMFLOW  AND  SPECIFIC-CONDUCT- 
ANCE DATA  FOR  BEAR  CREEK,  AUGUST  13, 

1985,  THE  OAK  RIDGE  RESERVATION,  TEN- 
NESSEE, 

Geological    Survey,    Knoxville,    TN.    Water    Re- 
sources Div. 
R.  D.  Evaldi. 

Available  from  OFSS,  USGS,  Box  25425,  Lake- 
wood,  CO  80225.  USGS  Open-File  Report  85-682, 

1986.  8  p,  3  fig,  1  tab,  3  ref. 

Descriptors:  'Water  quality,  'Specific  conduct- 
ance, 'Discharge  measurement,  'Tennessee,  Base 
flow,  Groundwater  flow,  Oak  Ridge,  Bear  Creek. 

Discharge  and  specific  conductance  were  meas- 
ured August  13,  1985,  during  low  base  flow  of 
Bear  Creek  in  the  vicinity  of  the  Y-12  Plant  on  the 
Oak  Ridge  Reservation,  Tennessee.  Discharge  of 
Bear  Creek  and  its  tributaries  measured  at  specific 
sites  ranged  from  0  to  1.0  cubic  foot  per  second. 
Specific  conductance  ranged  from  225  to  7600 
microsiemens  per  centimeter  at  25  degrees  Celsius. 
During  the  time  of  instantaneous  discharge  meas- 
urements, flow  of  Bear  Creek  at  the  continuous- 
record  station  at  Highway  95  near  Oak  Ridge 
ranged  from  0.59  to  0.63  cubic  foot  per  second. 
(USGS) 
W88-02954 


STEADY-STATE  COMPUTER  MODEL  OF  THE 
WATER-TABLE  AQUIFER  IN  THE  MULLICA 
RIVER  BASIN,  THE  PINE  BARRENS,  NEW 
JERSEY, 

Geological  Survey,  Trenton,  NJ.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  2F. 

W88-02972 


LOW-FLOW  FREQUENCY  ANALYSES  FOR 
STREAMS  IN  WEST-CENTRAL  FLORIDA, 

Geological  Survey,  Tampa,  FL.  Water  Resources 
Div. 

K.  M.  Hammett. 

Available  from  OFSS,  USGS,  Box  25425,  Lake- 
wood,  CO  80225.  USGS  Water-Resources  Investi- 
gations Report  84-4299,  1985.  1 16  p,  8  fig,  6  tab,  39 
ref. 

Descriptors:  'Low  flow,  'Frequency  analysis, 
'Regression  analysis,  Base  flow,  Water  supply, 
Surface-groundwater  relations,  Florida. 

The  log-Pearson  type  III  distribution  was  used  for 
defining  low-flow  frequency  at  116  continuous- 
record  streamflow  stations  in  west-central  Florida. 
Frequency  distributions  were  calculated  for  1,  3,  7, 
14,  30,  60,  90,  120,  and  183  consecutive-day  periods 
for  recurrence  intervals  of  2,  5,  10,  and  20  years. 
Discharge  measurements  at  more  than  100  low- 
flow  partial-record  stations  and  miscellaneous  dis- 
charge-measurement stations  were  correlated  with 
concurrent  daily  mean  discharge  at  continuous- 
record  stations.  Estimates  of  the  7-day,  2-year;  7- 
day,  10-year;  30-day,  2-year;  and  30-day,  10-year 
discharges  were  made  for  most  of  the  low-flow 
partial-record  and  miscellaneous  discharge-meas- 
urement stations  based  on  those  correlations.  Mul- 
tiple linear-regression  analysis  was  used  in  an  at- 
tempt to  mathematically  relate  low-flow  frequency 
data  to  basin  characteristics.  The  resulting  equa- 
tions showed  an  apparent  bias  and  were  considered 
unsatisfactory  for  use  in  estimating  low-flow  char- 
acteristics. Maps  of  the  7-day,  10-year  and  30-day, 
10-year  low  flows  are  presented.  Techniques  that 
can  be  used  to  estimate  low-flow  characteristics  at 
an  ungaged  site  are  also  provided.  (USGS) 
W88-02979 


HYDROLOGY  AND  WATER  QUALITY  OF 
THE  ELK  CREEK  BASIN,  WEST-CENTRAL 
WISCONSIN-AN  ASSESSMENT  OF  NON- 
POINT  DISCHARGES, 

Geological  Survey,  Madison,  WI.  Water  Re- 
sources Div. 

nmary  bibliographic  entry  see  Field  5B. 


W88-03016 


SELECTED  HYDROGRAPHS  AND  STATISTI- 
CAL ANALYSES  CHARACTERIZING  THE 
WATER  RESOURCES  OF  THE  ARKANSAS 
RIVER  BASIN,  COLORADO, 

Geological    Survey,   Lakewood,   CO.   Water   Re- 
sources Div. 
A.  W.  Burns. 

Available  from  USGS,  OFFSS,  Box  25425, 
Denver,  CO  80225.  USGS  Water-Resources  Inves- 
tigations Report  85-4264,  1985.  199  p,  136  fig,  143 
tab,  1  plate  (map). 

Descriptors:  'Hydrograph  analysis,  'Hydrographs, 
'Statistical  analysis,  'Arkansas  River  basin,  'Colo- 
rado, 'Rainfall-runoff  relationships,  Streamflow, 
Water  yield. 

Hydrographs  of  annual  precipitation  from  30  sta- 
tions, April  1  snowpack  readings  from  18  snow- 
survey  courses,  annual  discharge  from  46  stream- 
flow  gaging  stations,  and  instantaneous  water 
levels  from  37  wells  are  presented  to  illustrate  the 
temporal  and  spatial  variability  of  the  water  re- 
sources of  the  Arkansas  River  basin  in  Colorado. 
Statistical  analyses  indicate  no  apparent  time  trends 
in  annual  precipitation  or  April  1  snowpack,  but 
they  do  indicate  declines  in  annual  discharge  for 
locations  in  the  eastern  part  of  the  basin.  A  com- 
posite hydrograph  indicates  a  negligible  change  in 
groundwater  levels  between  1930  and  1980  in  the 
alluvial  aquifer  downstream  from  Pueblo.  General- 
ly poor  correlation  occurs  between  precipitation 
data  and  snowpack  data  (less  than  0.40  for  monthly 
data  and  less  than  0.61  for  annual  data).  In  addi- 
tion, precipitation  data  did  not  correlate  very  well 
with  discharge  (less  than  0.57  for  monthly  data), 
leading  to  the  conclusion  that  the  typical  stream- 
flow  conditions  are  affected  little  by  direct  precipi- 
tation. Main-stem  discharge  correlates  quite  well 
with  snow-pack  (as  much  as  0.85  for  annual  data), 
indicating  its  dependence  on  snowmelt  runoff. 
(USGS) 
W88-03022 


INVESTIGATION  OF  THE  NEED  FOR  DIS- 
CHARGE ADJUSTMENTS  FOR  UNSTEADY 
FLOW  AT  SELECTED  GAGING  STATIONS  ON 
TENNESSEE  STREAMS, 

Geological  Survey,  Memphis,  TN.  Water  Re- 
sources Div. 

B.  L.  Neely,  and  R.  H.  Bingham. 
Available  from  USGS,  OFSS,  Box  25425,  Denver, 
CO  80225.  USGS  Water-Resources  Investigations 
Report  84-4144,   1986.  21  p,  22  fig,  2  tab,  3  ref. 

Descriptors:  'Streamflow,  'Stage,  'Stage-dis- 
charge relations,  'Channel  storage,  'Slope,  'Ten- 
nessee, Gaging  stations,  Slope  gages,  Wave  veloci- 
ty, Constant  flow,  Constant  stage,  Constant  slope. 

Measured  discharges  made  during  rising  or  falling 
stages  generally  require  adjustments  to  refine  con- 
stant-stage rating  curves  (stage-discharge  relations) 
for  gaged  sites.  Measurements  at  42  gaging  stations 
on  Tennessee  streams  were  selected  for  adjust- 
ment. Two  methods,  generally  accepted  by  the 
U.S.  Geological  Survey,  were  tested:  (1)  the  slope 
method  adjusts  the  discharge  for  changing  slope 
during  the  measurement,  and  (2)  the  storage 
method  adjusts  for  change  in  channel  storage.  Both 
methods  are  related  to  the  rate  of  change  in  stage. 
The  initial  results  of  the  storage  method  of  adjust- 
ments were  unsatisfactory  because  of  uncertainty 
in  determining  channel  storage  at  each  site,  and  a 
specific  trend  in  the  results  could  not  be  defined. 
Consequently,  the  storage  method  of  adjustment 
was  deleted  from  successive  analyses.  Maximum 
adjustments  in  measured  discharge  using  the  slope 
method  were  less  than  5  percent  at  28  of  the  42 
stations  and  less  than  10  percent  at  39  of  the  42 
stations  used  in  the  analyses.  The  adjustments  were 
small  because  most  of  the  measurements  were 
made  during  nearly  stable  stage.  Adjustments  of 
measurements  made  during  stage  changes  of  sever- 
al feet  per  hour  could  be  considerably  larger  than 
10  percent.  Stage  records  at  10  stations  showed 
that  maximum  change  in  stage  during  rises  were 
considerably  higher  than  the  change  in  stage  ob- 
served  during   the   measurements.    Large   adjust- 


ments are  usually  required  for  a  short  period  of 
time  on  the  rising  side  of  a  hydrograph  and  smaller 
adjustments  are  required  for  a  longer  period  of 
time  on  the  falling  side.  Maximum  adjustments  in 
discharge  using  the  slope  method  were  less  than  5 
percent  at  three  of  the  10  stations  and  less  than  30 
percent  at  eight  of  the  10  stations  used  in  the 
analyses.  The  mean  discharge  for  the  adjusted  and 
unadjusted  hydrographs  are  about  the  same 
(USGS) 
W88-03026 


ESTIMATED  MONTHLY  PERCENTILE  DIS- 
CHARGES AT  UNGAGED  SITES  IN  THE 
UPPER  YELLOWSTONE  RIVER  BASIN  IN 
MONTANA, 

Geological  Survey,  Helena,  MT.  Water  Resources 
Div. 

C.  Parrett,  and  J.  A.  Hull. 

Available  from  USGS,  OFFSS,  Box  25425, 
Denver,  CO  80225.  USGS  Water-Resources  Inves- 
tigations Report  86-4009,  1986.  34  p,  4  fig,  1 1  tab,  6 
ref. 

Descriptors:  'Discharge  measurement,  'Stream- 
flow,  'Yellowstone  River,  'Montana,  Flow  dura- 
tion, Regression  analysis. 

Once-monthly  streamflow  measurements  were 
used  to  estimate  selected  percentile  discharges  on 
flow-duration  curves  of  monthly  mean  discharge 
for  40  ungaged  stream  sites  in  the  upper  Yellow- 
stone River  basin  in  Montana.  The  estimation  tech- 
nique was  a  modification  of  the  concurrent-dis- 
charge method  previously  described  and  used  by 
H.C.  Riggs  to  estimate  annual  mean  discharge.  The 
modified  technique  is  based  on  the  relationship  of 
various  mean  seasonal  discharges  to  the  required 
discharges  on  the  flow-duration  curves.  The  mean 
seasonal  discharges  are  estimated  from  the  monthly 
streamflow  measurements,  and  the  percentile  dis- 
charges are  calculated  from  regression  equations. 
The  regression  equations,  developed  from  stream- 
flow  record  at  nine  gaging  stations,  indicated  a 
significant  log-linear  relationship  between  mean 
seasonal  discharge  and  various  percentile  dis- 
charges. The  technique  was  tested  at  two  discon- 
tinued streamflow-gaging  stations;  the  differences 
between  estimated  monthly  discharges  and  those 
determined  from  the  discharge  record  ranged  from 
-31  to  +27  percent  at  one  site  and  from  -14  to  +85 
percent  at  the  other.  The  estimates  at  one  site  were 
unbiased,  and  the  estimates  at  the  other  site  were 
consistently  larger  than  the  recorded  values.  Based 
on  the  test  results,  the  probable  average  error  of 
the  technique  was  +  or  -  30  percent  for  the  21  sites 
measured  during  the  first  year  of  the  program  and 
+  or  -  50  percent  for  the  19  sites  measured  during 
the  second  year.  (USGS) 
W88-03037 


WATER  QUALITY  OF  STREAMS  IN  SANTA 
CLARA  VALLEY,  SANTA  CLARA  COUNTY, 
CALIFORNIA, 

Geological  Survey,  Sacramento,  CA.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  5B. 
W88-03038 


SURFACE-WATER  QUALITY  OF  COAL-MINE 
LANDS  IN  RACCOON  CREEK  BASIN,  OHIO, 

Geological    Survey,   Columbus,   OH.    Water   Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  5B. 
W88-03041 


WATER-QUALITY  CONDITIONS  AND  AN 
EVALUATION  OF  GROUND-  AND  SURFACE- 
WATER  SAMPLING  PROGRAMS  IN  THE 
LIVERMORE-AMADOR  VALLEY,  CALIFOR- 
NIA, 

Geological  Survey,  Sacramento,  CA.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  5B. 
W88-03058 


WATER  CYCLE— Field  2 


COST-EFFECTIVENESS  OF  THE  U.S.  GEO- 
LOGICAL SURVEY'S  STREAM-GAGING  PRO- 
GRAMS IN  MASSACHUSETTS  AND  RHODE 
ISLAND, 

Geological  Survey,  Boston.  MA.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  7A. 

W88-03059 

COST  EFFECTIVENESS  OF  THE  STREAM- 
GAGING  PROGRAM  IN  PENNSYLVANIA, 

Geological  Survey,  Harrisburg,  PA.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  7A. 
W88-03061 


OPERATING  MANUAL  FOR  THE  DIGITAL 
DATA-COLLECTION  SYSTEM  FOR  FLOW 
CONTROL  STRUCTURES, 

Geological  Survey,  NSTL  Station,  MS.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  7B. 
W88-03067 


ANNOTATED  BIBLIOGRAPHY  OF  THE  GE- 
OLOGY, HYDROLOGY,  AND  GEOTHERMAL 
RESOURCES  OF  THE  JEMEZ  MOUNTAINS 
AND  VICINITY  NORTH  CENTRAL  NEW 
MEXICO, 

Geological  Survey,  Albuquerque,  NM.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  IOC. 
W88-03068 


WATER   RESOURCES    ACTIVITIES   IN   NEW 
YORK  1985-86, 

Geological  Survey,  Albany,  NY.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  2F. 

W88-03073 


USE  AND  AVAILABILITY  OF  CONTINUOUS 
STREAMFLOW  RECORDS  IN  WYOMING, 

Geological   Survey,   Cheyenne,   WY.   Water   Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  7C. 
W88-03079 


WATER-RESOURCES  ACTIVITIES  OF  THE 
U.S.  GEOLOGICAL  SURVEY  IN  WYOMING, 
FISCAL  YEAR  1985, 

Geological  Survey,  Cheyenne,  WY.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  7C. 
W88-03081 


DRAINAGE-AREA    DATA    FOR    WISCONSIN 
STREAMS, 

Geological    Survey,    Madison,    WI.    Water    Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  7A. 
W88-03082 


minimum,  and  mean  discharges  are  shown  for  the 
14  streamflow  stations  used  in  computing  annual 
yield.  Water-quality  data  are  shown  for  four  sites 
in  the  compact  area.  (USGS) 
W88-03085 


DISCHARGE  AND  WATER  QUALITY  OF 
HORSE  CREEK,  SOUTHEASTERN  WYO- 
MING, MAY-NOVEMBER  1985, 

Geological  Survey,  Casper,  WY.  Water  Resources 
Dib 

J.  F.  Meyer,  and  L.  W.  Lenfest. 
Available  from  USGS,  OFSS,  Box  25425,  Lake- 
wood,  CO  80225.  USGS  Open-File  Report  86-69, 
1986.  16  p,  12  fig,  6  tab,  3  ref. 

Descriptors:  *Stream  discharge,  *Water  quality, 
♦Wyoming,  Hydrogen  ion  concentration,  Specific 
conductivity,  Water  temperature,  Horse  Creek. 

This  report  presents  stream-discharge  and  water- 
quality  data  collected  at  five  sites  in  the  lower 
Horse  Creek  drainage  of  southeastern  Wyoming, 
May  through  November,  1985.  Data  include 
stream-discharge  measurements;  field  measure- 
ments of  specific  conductance,  pH,  and  water  tem- 
perature; and  computer  changes  in  stream  dis- 
charge. Measured  discharge  in  Horse  Creek 
ranged  from  0.91  to  172  cu  ft/sec.  Values  of  pH 
averaged  8.4.  Water  temperature  ranged  from  0  to 
27  C.  The  data  are  presented  in  graphs  and  tables. 
A  map  of  the  study  reach  shows  the  location  of  the 
data  collection  sites.  (USGS) 
W88-03086 


ANNUAL  YIELD  AND  SELECTED  HYDRO- 
LOGIC  DATA  FOR  THE  ARKANSAS  RIVER 
BASIN  COMPACT,  ARKANSAS-OKLAHOMA, 
1985  WATER  YEAR, 

Geological  Survey,  Little  Rock,  AR.  Water  Re- 
sources Div. 

M.  A.  Moore,  and  T.  E.  Lamb. 
Available  from  USGS,  OFSS,  Box  25425,  Lake- 
wood,  CO  80225.  USGS  Open-File  Report  86-66, 
1986.  39  p,  1  fig,  3  tab,  2  ref. 

Descriptors:  *Interstate  compacts,  'Stream  dis- 
charge, *Arkansas,  *Oklahoma,  'Arkansas  River 
Basin,  Reservoir  storage,  Water  quality,  Water 
yield,  Annual  yield,  River  basins. 

The  computed  annual  yield  and  deficiency  of  the 
subbasins  as  defined  in  the  Arkansas  River  Com- 
pact, Arkansas-Oklahoma,  are  given  in  tables. 
Actual  runoff  from  the  subbasins  and  depletion 
caused  by  major  reservoirs  in  the  compact  area  are 
also  given  in  tabular  form.   Monthly,   maximum, 


HYDROLOGIC  DATA  FROM  ROAN  CREEK 
AND  PARACHUTE  CREEK  BASINS,  NORTH- 
WESTERN COLORADO, 

Geological  Survey,  Grand  Junction,  CO.  Water 
Resources  Div. 

D.  B.  Adams,  K.  E.  Goddard,  R.  O.  Patt,  and  K. 
C.  Galyean. 

Available  from  USGS,  OFSS,  Box  25425,  Lake- 
wood,  CO  80225.  USGS  Open-File  Report  83-859, 
1986.  115  p,  3  plates  (maps),  35  fig,  12  tab,  28  ref. 

Descriptors:  *Hydrologic  data,  'Colorado,  Hy- 
drology, Water  quality,  Surface  water,  Ground- 
water, Springs,  Water  levels,  Stream  biota,  Pi- 
ceance  Creek  structural  basin,  Oil  shale,  Garfield 
County. 

Hydrologic  data  obtained  from  a  comprehensive 
study  of  the  Roan  Creek  and  Parachute  Creek 
basins  are  presented  in  this  report.  The  purpose  of 
this  study  was  to  inventory  and  appraise  the  prede- 
velopment  hydrologic  conditions  in  these  basins. 
The  study  was  conducted  from  October  1975 
through  September  1981  and  was  one  of  several 
studies  of  oil-shale  areas  in  the  Western  United 
States  conducted  by  the  U.S.  Geological  Survey. 
Data  collected  prior  to  October  1975  are  present- 
ed, and  references  to  other  reports  covering  this 
area  are  given.  Data  collected  include  information 
from  58  wells,  286  springs,  14  streamflow-gaging 
stations  and  24  miscellaneous  surface  water  sites. 
Surface-water  discharge,  chemical-quality,  and 
sediment  data  from  streamflow-gaging  stations  in 
the  basin  are  published  in  other  reports  listed  in  the 
references.  (USGS) 
W88-03092 


Streamflow  and  Runoff — Group  2E 

20402.  In:  USGS  Water-Supply  Paper  2290,  1986. 
p  101-106,  6  fig,  8  ref. 

Descriptors:  "Open-channel  flow,  *Flood  routing, 
Unsteady  flow,  Sinuous  flow,  Flood  plains,  Mathe- 
matical models,  Meanders,  One-dimensional  flow 
equations. 

Unsteady  flow  simulation  in  natural  rivers  is  com- 
plicated by  significant  variation  in  hydraulic  prop- 
erties as  a  meandering  river  innundates  a  flood 
plain.  The  unsteady,  one-dimensional,  open-chan- 
nel flow  equations  are  generalized  to  include  varia- 
tion in  channel  length  with  depth  of  flow.  Hydrau- 
lic properties  of  complex  channel  cross  sections  are 
repesented  through  variation  of  momentum  coeffi- 
cients and  conveyance  with  depth  flow.  Flood 
peaks  were  numerically  routed  through  hypotheti- 
cal rivers  with  and  without  meanders,  and  down- 
stream hydrographs  were  compared  at  equivalent 
main-channel  distance.  Flood-plain  innundation 
during  high  flow  reduced  effective  channel  length 
of  the  meandering  river  and  resulted  in  nearly  a 
one-third  reduction  in  flood-peak  travel  time.  The 
governing  equations  were  solved  using  an  orthogo- 
nal-collocation, finite-element  method,  formulated 
in  terms  of  cross-sectional  area  and  discharge. 
Though  the  main-channel  and  flood  plain  are  treat- 
ed as  a  continuous  cross-sectional  area,  top  width 
does  not  appear  directly  in  the  governing  equa- 
tions or  numerical  computations.  Consequently, 
the  sudden  expansion  in  top  width  as  flow  spills 
onto  the  flood  plain  does  not  cause  this  method  to 
fail  as  it  commonly  has  other  methods  formulated 
in  terms  of  depth  of  flow  or  stage,  top  width,  and 
discharge.  (USGS) 
W88-03120 


1980  POLLALLIE  CREEK  DEBRIS  FLOW  AND 
SUBSEQUENT  DAM-BREK  FLOOD,  EAST 
FORK  HOOD  RIVER,  OREGON, 

Geological  Survey,  Vancouver,  WA.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  2J. 
W88-03104 

EXTENSION  OF  THE  UNSTEADY  ONE-DI- 
MENSIONAL OPEN-CHANNEL  FLOW  EQUA- 
TIONS FOR  FLOW  SIMULATION  IN  MEAN- 
DERING CHANNELS  WITH  FLOOD  PLAINS, 

Geological  Survey,  Bay  Saint  Louis,  MS.  Water 

Resources  Div. 

L.  L.  DeLong. 

Available     from     USGS,     OFFSS,     Box     25425, 

Denver,  CO  80225.  Supt  Doc,  USGPO,  Wash,  DC 


COMPARISON  OF  TWO  STREAM-DIS- 
CHARGE RECORD  RECONSTRUCTION 
TECHNIQUES  FOR  EIGHT  GAGING  STA- 
TIONS IN  MAINE, 

Geological  Survey,  Augusta,  ME.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  7B. 
W88-03121 


COMPARISON  OF  VELOCITY-AREA  INTER- 
POLATION METHODS  FOR  COMPUTING 
OPEN-CHANNEL  DISCHARGE, 

Geological  Survey,  Atlanta,  GA.  Water  Resources 

Div. 

J.  M.  Fulford,  and  V.  B.  Sauer. 

Available     from     USGS,    OFFSS,     Box     25425, 

Denver,  CO  80225.  Supt  Doc,  USGPO,  Wash,  DC 

20402.  In:  USGS  Water-Supply  Paper  2290,  1986. 

p  139-144,  4  fig,  1  tab,  2  ref. 

Descriptors:  'Surface  water,  'Discharge  computa- 
tion, 'Streamflow  measurement,  'Flow  measure- 
ment, Rivers,  Mississippi  River,  Ohio  River. 

The  Dutch  have  suggested  the  use  of  the  ratio  of 
velocity  to  the  square  root  of  depth  in  velocity- 
area  computations  of  open-channel  discharge  to 
minimize  the  number  of  velocity  measurements 
needed.  This  study  tested  the  Dutch  method  as 
well  as  three  other  discharge  computation  methods 
on  data  from  the  Mississippi  and  Ohio  Rivers  and 
seven  smaller  rivers  in  Georgia  and  South  Caroli- 
na. Results  from  all  the  methods  are  compared 
with  a  'true'  discharge  computed  by  the  standard 
mid-section  method.  Mean  absolute  error  for  the 
methods  using  all  the  measured  cross  section 
depths  with  a  velocity  approximation  scheme 
ranged  from  10.2  percent  to  1.1  percent.  For  the 
method  using  only  depths  measured  with  the  ve- 
locity, the  mean  absolute  error  ranged  from  51.2 
percent  to  4.4  percent.  Results  from  the  study 
indicated  that  the  use  of  five  velocity  measure- 
ments in  a  known  cross  section  might  be  adequate 
to  compute  discharges  using  the  Dutch  method  or 
a  more  simple  linear  interpolation  scheme.  (USGS) 
W88-03124 


PRELIMINARY  EVALUATION  OF  A  DIS- 
CHARGE COMPUTATION  TECHNIQUE 
THAT  USES  A  SMALL  NUMBER  OF  VELOCI- 
TY OBSERVATIONS, 


Field  2— WATER  CYCLE 


Group  2E — Streamflow  and  Runoff 


Geological  Survey,  Columbia,  SC.  Water  Re- 
sources Div. 

L.  R.  Bohman,  and  W.  J.  Carswell. 
Available     from     USGS,     OFFSS,     Box     25425, 
Denver,  CO  80225.  Supt  Doc,  USGPO,  Wash,  DC 
20402.  In:  USGS  Water-Supply  Paper  2290,  1986. 
p  145-154,  6  fig,  4  tab,  4  ref. 

Descriptors:  *Discharge  measurement,  ♦Stream- 
flow  measurement,  "Velocity  distribution,  *Flow 
measurement  research,  Flow  discharge,  Tidal 
rivers,  Steady  flow,  Unsteady  flow,  Midsection 
method. 

A  preliminary  evaluation  was  made  of  a  method 
for  discharge  computation  that  uses  a  small 
number  of  vertical  velocity  observations  and  a 
known  channel  cross  section  to  synthesize  a  lateral 
velocity  distribution.  The  technique  is  discussed 
and  discharges  from  25  current  meter  measure- 
ments computed  by  the  midsection  method  were 
compared  to  the  new  technique  when  using  three, 
five,  and  seven  velocity  observations.  Results  indi- 
cate the  new  technique  may  overestimate  dis- 
charge. Percent  differences  ranged  from  -38.3  to 
+  28.5  and  decieased  as  either  the  number  of  ve- 
locity observations  or  of  discharge  increased.  It 
may  be  possible  to  optimize  the  number  and  loca- 
tion of  observed  verticals.  The  results  of  this  inves- 
tigation indicate  that  further  analysis  of  the  new 
technique  is  warranted.  (USGS) 
W88-03125 


HYDROLOGIC  RECONNAISSANCE  AND 
SUMMARY  OF  EXISTING  DATA  ON  SUR- 
FACE AND  GROUNDWATER  RESOURCES  IN 
THE  MISSOURI  RIVER  VALLEY  IN  WOOD- 
BURY AND  MONONA  COUNTIES,  IOWA, 
1985, 

Geological    Survey,    Iowa   City,    IA.    Water   Re- 
sources Div. 
R.  C.  Buchmiller. 

Available  from  USGS,  OFSS,  Box  25425,  Denver, 
CO  80225.  USGS  Open-File  Report  86-144,  1986. 
21  p,  11  fig,  3  tab,  17  ref. 

Descriptors:  'Alluvial  aquifers,  ♦Surface-ground- 
water  relations,  *Water  level  fluctuations,  'Mis- 
souri River,  *Iowa,  Groundwater  recharge, 
Groundwater  movement,  Woodbury  County, 
Monona  County. 

A  hydrologic  reconnaissance  of  the  Missouri  River 
valley  in  western  Iowa  was  begun  in  1985.  The 
study  area  is  about  400  sq  mi  of  Missouri  River 
flood  plain  used  mainly  for  agricultural  purposes 
and  is  located  mostly  in  parts  of  Woodbury  and 
Monona  Counties,  Iowa.  The  reconnaissance  was 
conducted  to  determine  the  extent  of  hydrologic 
information  available  for  the  study  area  and  to 
determine  if  the  existing  data  base  is  sufficient  to 
support  an  interpretive  investigation  to  quantify 
the  groundwater/surface  water  relationships  in  the 
area.  Extensive  information  concerning  the  surface 
water  resources  of  the  area,  particularly  the  Mis- 
souri River,  is  available.  Very  little  information 
concerning  the  geometry,  hydraulic  characteristics 
and  groundwater  flow  relationships  in  the  alluvial 
aquifer  is  available.  Information  needs  to  be  col- 
lected to  create  an  adequate  data  base  for  future 
simulation  of  groundwater  flow  and  to  calibrate 
any  estimates  of  flow.  (USGS) 
W88-03129 


HYDROLOGIC  DATA  FROM  NAVAL  OIL 
SHALE  RESERVES,  PARACHUTE  CREEK 
BASIN,  NORTHWESTERN  COLORADO, 
WATER  YEARS  1982-83, 

Geological   Survey,  Grand  Junction,  CO.   Water 

Resources  Div. 

For  primary  bibliographic  entry  see  Field  7C. 

W88-03131 


FLOODS  IN  SOUTH-CENTRAL  IOWA, 

Geological    Survey,    Iowa   City,    IA.    Water   Re- 

v>urces  Div. 

A.  J.  Heinitz. 

Available  from  USGS,  OFSS,  Box  25425,  Denver, 

CO  80225.  USGS  Open-File  Report  85-100,  1986. 

20  p,  30  fig,  4  tab,  8  ref. 


Descriptors:  *Floods,  *Iowa,  'Surface  runoff, 
'Historic  floods,  'Flood  profiles,  River  flow,  Hy- 
drology, Water  resources  development,  Flooding, 
Cedar  Creek  basin,  Chariton  River  basin,  South 
River  basin,  White  Breast  Creek  basin,  Highwater 
marks. 

Flood  profiles  and  discharges  for  the  great  floods 
of  1981  and  1982  in  south-central  Iowa  are  given. 
The  profiles  cover  the  South  River,  Squaw  Creek, 
Otter  Creek,  White  Breast  Creek,  Cedar  Creek, 
North  Cedar  Creek,  Chariton  River  and  the  South 
Fork  Chariton  River.  The  July  3,  1982,  flood-peak 
discharge  at  the  Cedar  Creek  gaging  stations 
(05489000)  near  Bussey  was  4.4  times  that  of  the 
regional  100-year  flood  to  rank  as  one  of  the 
greatest  floods  ever  recorded  in  the  state.  Flood 
peak  discharges  determined  on  other  streams 
ranged  up  to  2.4  times  that  of  the  regional  100-year 
flood  discharge.  Flood-frequency  discharges  for 
the  Cedar  Creek  basin  are  greater  than  2  times 
those  defined  by  regional  relations.  These  high 
flood  peaks  are  probably  caused  from  basin  charac- 
teristics not  yet  defined.  (USGS) 
W88-03132 


SELECTED  PUBLICATIONS  ON  THE  WATER 
RESOURCES  OF  VIRGINIA, 

Geological   Survey,   Richmond,   VA.   Water   Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field    IOC. 
W88-03135 


STAGE-DISCHARGE  RELATIONS  FOR  TOM- 
BIGBEE  RIVER  AT  ALICEVILLE  LOCK  AND 
DAM,  NEAR  PICKENSVILLE,  ALABAMA-UP- 
DATED 1985, 

Geological  Survey,  Montgomery,  AL.  Water  Re- 
sources Div. 

G.  H.  Nelson,  and  C.  O.  Ming. 
Available  from  USGS,  OFSS,  Box  25425,  Denver, 
CO  80225.  USGS  Open-File  Report  86-284,  1986. 
8  p,  3  fig,  1  tab,  3  ref. 

Descriptors:  'Stage-discharge  relations,  'Floods, 
♦Rating  curves,  'Control  structures,  'Backwater, 
'Tennessee-Tombigbee  Waterway,  'Tombigbee 
River,  'Aliceville  Lock  and  Dam,  Streamflow, 
Water  levels,  Pickens  County,  Alabama. 

Preliminary  stage-discharge  relations  (limit  curves) 
have  been  defined  for  Aliceville  Lock  and  Dam 
covering  the  period  February  1980  to  May  1983 
(Nelson  and  Ming,  1983).  Subsequent  data  collect- 
ed at  the  dam  indicates  a  need  for  a  revision  to  the 
preliminary  curves.  Due  to  channel  instability  in 
the  vicinity,  periodic  review  and  possible  update 
will  be  needed  to  keep  the  curves  current.  Using 
48  data  points  defined  by  the  flood  of  December 
1983,  the  curves  have  been  updated  and  are  shown 
in  this  1985  report.  (USGS) 
W88-03136 


WATER-RESOURCES  DATA  FOR  THE 
MOUNT  SHASTA  AREA,  NORTHERN  CALI- 
FORNIA, 

Geological  Survey,  Sacramento,  CA.  Water  Re- 
sources Div. 

K.  R.  Poeschel,  T.  G.  Rowe,  and  J.  C.  Blodgett. 
Available  from  USGS,  OFSS,  Box  25425,  Denver, 
CO  80225.  USGS  Open-File  Report  86-65,   1986. 
73  p,  13  fig,  12  tab,  15  ref. 

Descriptors:  'Water  quality,  'Spring  waters,  'Sur- 
face waters,  Stream  discharge,  Sediment  concen- 
tration, Groundwater  levels,  California,  Mount 
Shasta. 

This  report  presents  water  quantity  and  water 
quality  data  for  samples  collected  at  wells,  springs, 
streams,  and  lakes  in  the  vicinity  of  Mount  Shasta 
in  northern  California.  The  data  are  presented  in 
graphs  and  tables.  Groundwater  data  include  water 
level  measurements  made  at  24  wells,  analyses  of 
water  samples  collected  at  12  wells,  discharge 
measurements  made  at  14  springs,  and  analyses  of 
water  samples  collected  at  17  springs.  Surface 
water  data  include  streamflow  measurements  and/ 
or  analyses  of  suspended  sediment  collected  at  36 
stream  sites;  analyses  of  water  samples  collected  at 


1 1  streamflow  sites;  profiles  of  temperature,  specif- 
ic conductance,  dissolved  oxygen,  and  pH  for 
water  samples  from  6  lake  sites;  and  analyses  of 
water  samples  collected  at  7  lake  sites.  Maps  of  the 
area  show  the  location  of  data-collection  sites. 
(USGS) 
W88-03138 


CURRENT  WATER  RESOURCES  ACTIVITIES 
IN  ALABAMA,  FISCAL  YEAR  1986, 

Geological   Survey,  Tuscaloosa,   AL.   Water  Re- 
sources Div. 
For  primary  bibliographic  entry  see  Field  7B. 

W88-03140 


COASTAL-A  DISTRIBUTED  HYDROLOGIC 
SIMULATION  MODEL  FOR  LOWER  COAST- 
AL PLAIN  WATERSHEDS  IN  GEORGIA, 

Georgia  Univ.,  Athens.  Dept.  of  Geography. 
C.  Sun,  and  G.  A.  Brook. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  PB86-164209/ 
AS.  Price  codes:  A06  in  paper  copy,  A01  in  micro- 
fiche. Report  No.  ERC  06-85.  Environmental  Re- 
sources Center,  Georgia  Institute  of  Technology, 
Atlanta.  August  1985.  100  p,  1  tab,  1  fig,  55  ref. 
Project  No.  USGS  G-900-03. 

Descriptors:  'Simulation,  'Georgia,  'Coastal 
Plain,  'Surface-groundwater  relationships,  'Math- 
ematical models,  Hydrology,  Groundwater, 
Streamflow,  Watersheds,  Model  studies. 

Overland  flow  to  streams  is  rare  in  the  Lower 
Coastal  Plain  watersheds  of  Georgia.  As  a  result, 
commonly-used  watershed  hydrologic  simulation 
models  can  not  be  used  to  predict  streamflow 
accurately.  Therefore,  a  distributed  watershed  hy- 
drologic simulation  model,  named  COASTAL,  has 
been  developed  specifically  for  the  Lower  Coastal 
Plain  regions  of  Georgia,  Florida,  and  South  Caro- 
lina. A  basic  assumption  of  the  model,  which  can 
be  run  on  a  personal  computer,  is  that  all  stream- 
flow  results  from  groundwater  discharge  into 
stream  channels.  COASTAL  was  developed  by 
combining  surface  and  groundwater  simulation 
models.  In  modelling,  the  watershed  is  divided  into 
rectangular  grid  elements.  Input  data  for  each  grid 
element  can  be  obtained  easily  from  topographic 
maps,  soil  surveys,  aerial  photographs,  and  gener- 
alized published  tables.  At  least  one  year  of  meas- 
ured daily  streamflow  data  is  needed  to  calibrate 
the  model.  Outputs  from  the  model  include  daily 
stream  discharge,  a  water  budget,  and  average 
daily  groundwater  level  for  each  grid  element 
within  the  watershed.  The  model  has  been  tested 
using  data  for  the  Hurricane  Creek  watershed  of 
Georgia.  Correlation  coefficients  between  simulat- 
ed and  measured  streamflow  were  in  the  range  0.8 
to  0.9.  Work  is  presently  underway  to  improve 
COASTAL  by  installing  an  automatic  calibration 
module.  (Sun-U.  GA) 
W88-03154 


BASINWIDE  INSTREAM  FLOW  ASSESSMENT 
MODEL  TO  EVALUATE  INSTREAM  FLOW 
NEEDS, 

Illinois  State  Water  Survey  Div.,  Champaign. 
K.  P.  Singh,  and  S.  M.  Broeren. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  PB86-151693/ 
AS.  Price  codes:  A06  in  paper  copy,  A01  in  micro- 
fiche. Illinois  Water  Resources  Center,  Urbana. 
Final  Project  Completion  Report  197.  November 
1985.  97  p,  94  fig,  12  tab,  27  ref.  Contract  No.  14- 
08-000 1-G904.  Project  No.  USGS  G904-06. 

Descriptors:  Description:  'Illinois,  'Instream  flow 
requirements,  'Model  studies,  'Water  allocation, 
Water  resources,  Water  resources  research. 

Quantification  of  sufficient  or  minimum  flows 
needed  to  sustain  the  aquatic  habitat  is  necessary 
for  satisfactory  resolution  of  water  use  conflicts 
and  planning  of  water  allocation  strategies.  The 
Instream  Flow  Group  (IFG)  of  the  U.S.  Fish  and 
Wildlife  Service  has  developed  a  methodology  to 
gage  the  quantity  of  suitable  habitat  in  a  stream. 
Application  of  the  methodology  requires  informa- 
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tion  on  the  local  variations  of  depth  and  velocity  in 
a  stream  reach.  Convenient  flow  models  are  inad- 
equate for  this  application,  and  evaluation  of  aquat- 
ic habitats  requires  extensive  field  work.  Results 
obtained  in  a  study  reach  cannot  be  applied  to 
other  reaches  with  dissimilar  areas.  To  address  the 
problem  of  defining  the  local  variation  of  depths 
and  velocities  for  regional  habitat  evaluation,  a 
probabilistic  flow  model  is  developed.  The  prob- 
abilistic model  incorporates  hydraulic  geometry 
relationships  to  evaluate  average  flow  parameter 
values  without  the  necessity  of  field  observations. 
Local  variations  of  depth  and  velocity  values  are 
evaluated  from  probability  distribution  models  de- 
veloped from  field  data  collected  on  the  Sangamon 
and  South  Fork  Sangamon  River  Basins.  The  flow 
model  simulation  for  calculating  stream  habitat 
suitability  with  the  IFG  methodology  is  illustrated. 
(Singh-U  IL) 
W88-03164 


APPLICATION  OF  THE  PRINCIPLE  OF  MAX- 
IMUM ENTROPY  (POME)  TO  HYDROLOGIC 
FREQUENCY  ANALYSIS, 

Louisiana  State  Univ.,  Baton  Rouge.  Dept.  of  Civil 
Engineering. 

V.  P.  Singh,  K.  Singh,  and  A.  K.  Rajagopal. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  PB86-170420/ 
AS.  Price  codes:  A08  in  paper  copy,  A01  in  micro- 
fiche. Louisiana  Water  Resources  Research  Insti- 
tute Project  Completion  Report.  1985.  144  p,  8  fig, 
12  tab,  68  ref.  Contract  No.  14-08-0001-G-909. 
Project  No.  USGS  G909-05. 

Descriptors:  'Instantaneous  unit  hydrographs, 
•Principle  of  maximum  entropy,  'Unit  hydro- 
graphs,  'Hydrologic  frequency  analysis,  Cumula- 
tive density  function,  Entropy,  Frequency  curves, 
Lagrange  multipliers,  Probability  density  function, 
Shannon  entropy  functional,  Watersheds. 

The  principle  of  maximum  entropy  (POME)  was 
employed  to  develop  a  procedure  for  derivation  of 
a  number  of  frequency  distributions  used  in  hydrol- 
ogy for  performing  flood  frequency  and  risk  analy- 
sis. The  procedure  required  specification  of  con- 
straints and  maximization  of  entropy,  and  was  thus 
a  solution  of  the  classical  optimization  problem. 
The  POME  led  to  a  unique  technique  for  parame- 
ter estimation.  Two  caSes  were  considered  to  illus- 
trate application  of  POME:  (1)  representation  of 
the  instantaneous  unit  hydrograph  (IUH)  and  eval- 
uation of  methods  of  its  fitting,  and  (2)  performing 
flood    frequency    analysis    using    two-parameter 
gamma  distribution  and  Pearson  type  III  distribu- 
tion. Data  on  four  rainfall-runoff  events  from  a 
large  outdoor  rainfall-runoff  experimental  facility 
were  used  for  fitting  the  IUH  by  five  different 
methods.  POME  yielded  either  comparable  or  su- 
perior IUH's.  For  six  selected  river  gaging  stations, 
parameters  of  the  gamma  distribution,   fitted   to 
annual  maximum  discharges,  were  evaluated  by 
POME   and   compared    with    those   obtained   by 
using  the  methods  of  moments  (MOM)  and  maxi- 
mum likelihood  estimation  (MLE).  The  concept  of 
entropy,  used  as  a  measure  of  uncertainty  associat- 
ed  with   a  specified   distribution,   facilitated   this 
comparison.  POME  was  found  to  be  identical  to 
MLE  and  superior  to  MOM.  The  same  was  done 
for   Pearson   type   III   distribution.    In   this   case, 
POME  and  MLE  yielded  almost  identical  parame- 
ter  estimates,    and    were   comparable    to   MOM. 
(Singh-LA.  St.  U.) 
W88-03181 


ANALYSIS  AND  GENERATION  OF  LOW 
FLOW  SEQUENCES  FOR  IDAHO  STREAMS 
USING  DISAGGREGATION  MODELING, 

Idaho  Univ.,  Moscow.  Water  Resources  Research 
Inst. 

D.  R.  Horn,  and  D.  Dieziger-Kim. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  PB86-198124/ 
AS.  Price  codes:  A15  in  paper  copy,  A01  in  micro- 
fiche. Idaho  Water  Resources  Research  Institute 
Completion  Report,  Moscow.  September  1985.  314 
p,  94  fig,  118  tab,  43  ref,  6  append.  Project  No. 
USGS  G903-03. 

Descriptors:  'Stochastic  hydrology,  'Streamflow 
forecasting,  'Lowflow,  'Idaho,  Stochastic  models, 


Planning,  Droughts,  Mathematical  models,  Statisti- 
cal models,  Disaggregation  models,  Model  studies. 

Stochastic  models  of  streamflow  were  developed 
for  two  rivers  in  Idaho,  and  the  results  analyzed  to 
assess  model  performance  and  the  characteristics 
of  droughts.  Multivariate  modeling  methods  were 
applied  to  both  historical  records  to  extend  their 
length,  based  on  nearby  longer-term  records,  and 
the  unextended  and  extended  data  were  then  used 
to  determine  subsequent  model  parameters.  Annual 
flow  models,  coupled  with  condensed  parameter 
disaggregation  models,  were  applied  to  generate 
40,000  years  of  annual/monthly  streamflow 
records.  The  statistics  and  probability  distributions 
of  the  annual  and  monthly  flows  comprising 
drought  sequences  are  presented,  and  the  theory  of 
runs  is  used  to  estimate  return  periods  of  historical 
drought  events.  It  is  concluded  that  the  assignment 
of  probabilities  to  droughts  based  on  historical 
record  length  yields  inconsistent  results  when  com- 
pared to  the  long-term  stochastic  process,  and  that 
data  extension  has  a  significant  effect  on  critical 
model  and  run-definition  parameters,  providing  im- 
proved estimates  of  population  statistics.  Proce- 
dures are  suggested  for  using  the  modeling  results 
for  storage  reservoir  design,  and  for  developing 
regionalized  drought  characteristics  for  Idaho 
streams.  (Horn-IWRRI) 
W88-03189 


HYDROLOGICAL  MODELLING  OF  THE 
SUDD  AND  JONGLEI  CANAL, 

Institute  of  Hydrology,  Wallingford  (England). 
J.  V.  Sutcliffe,  and  Y.  P.  Parks. 
Hydrological  Sciences  Journal  HSJODN,  Vol.  32, 
No.  2,  p  143-159,  June  1987.  8  fig,  4  tab,  13  ref. 

Descriptors:  'Hydrologic  budget,  'Flood  profiles, 
'Hydrologic  models,  'Floods,  'Canals,  'Model 
studies,  'Sudd  canal,  'Sudan,  'Jonglei  Canal, 
Africa,  Mathematical  studies,  Mathematical  equa- 
tions, Flooding,  Historic  floods,  Swamps. 

The  water  balance  of  the  Sudd,  Sudan  is  represent- 
ed by  a  hydrological  model  which  uses  measured 
inflows  and  outflows  and  estimates  of  rainfall  and 
evaporation  to  reproduce  volumes  and  areas  of 
flooding  over  the  historical  period  1905-1980.  Pre- 
dicted outflows  based  on  inflows  are  then  substitut- 
ed for  measured  outflows  so  that  the  proposed 
diversions  through  the  Jonglei  Canal  can  be  incor- 
porated in  the  model  in  order  to  predict  the  effects 
of  the  canal  on  areas  of  flooding.  (Author's  ab- 
stract) 
W88-03274 


SIMULATION  OF  RUNOFF  AND  NITROGEN 
LEACHING  FROM  TWO  FIELDS  IN  SOUTH- 
ERN SWEDEN, 

Sveriges  Meteorologiska  och  Hydrologiska  Inst., 

Norrkoeping. 

S.  Bergstrom,  M.  Brandt,  and  A.  Gustafson. 

Hydrological  Sciences  Journal  HSJODN,  Vol.  32, 

No.  2,  p  191-205,  June  1987.  12  fig,  11  ref. 

Descriptors:  'Runoff,  'Nitrogen  leaching,  'Hy- 
drologic models,  'Model  studies,  'Simulation  anal- 
ysis, 'Path  of  pollutants,  'Data  interpretation, 
•Leaching,  Nitrogen,  Infiltration,  Percolation, 
Water  pollution  sources,  Mathematical  studies, 
Mathematical  equations,  Agricultural  runoff. 

A  conceptual  model  for  the  simultaneous  computa- 
tion of  runoff  and  inorganic  nitrogen  leaching  is 
described.  The  model  is  semi-empirical  with  coeffi- 
cients that  are  calibrated  against  observed  data. 
Two  applications  of  the  model,  using  well-con- 
trolled data  from  small  fields  of  arable  land  in 
southern  Sweden,  are  demonstrated.  These  show 
that  a  major  part  of  the  variations  of  concentra- 
tions of  inorganic  nitrogen  in  runoff  water  can  be 
explained  by  this  model  approach.  Finally,  the 
sensitivity  and  limitations  of  this  type  of  model  are 
discussed.  (Author's  abstract) 
W88-03277 


STRUCTURE  OF  A  SEMI-DISTRIBUTED 
ADAPTIVE  MODEL  FOR  FLOOD  FORECAST- 
ING, 


Consiglio  Nazionale  delle  Ricerche,  Perugia 
(Italy).  1st.  di  Ricerca  per  la  Protezione  Idrogeolo- 
gica  nell'  Italia  Centrale. 
C.  Corradini,  F.  Melone,  and  V.  P.  Singh. 
Hydrological  Sciences  Journal  HSJODN,  Vol.  32, 
No.  2,  p  227-242,  June  1987.  1  fig,  5  tab,  17  ref. 
NSF  Project  NSF-INT  84-00205. 

Descriptors:  'Flood  forecasting,  'Rainfall-runoff 
relationships,  'Model  studies,  Forecasting,  Mathe- 
matical models,  Mathematical  studies,  Mathemati- 
cal equations,  Model  testing,  Runoff,  Storm  runoff, 
Infiltration,  Surface  detention. 

Eight  different  versions  of  a  simple  rainfall-runoff 
adaptive  model  for  on-line  flood  forecasting  are 
formulated  in  a  framework  characterized  by  an 
ensemble  of  spatially  uniform  units.  The  main  loss 
from  rainfall  is  considered  to  be  infiltration  which 
is  represented  by  an  extended  formulation  of  a 
point  approach  utilizing  a  two-branched  scheme 
for  time  to  ponding  and  soil  infiltration  capacity. 
The  differences  among  the  model  versions  are  due 
to  the  computation  of  effective  rainfall,  the  treat- 
ment of  the  transformation  process  from  effective 
rainfall  to  direct  runoff,  and  the  estimation  of  sur- 
face retention.  The  various  model  versions  were 
tested  by  their  application  to  events  observed  on  a 
large  Italian  basin.  By  a  comparison  of  their  fore- 
casts with  those  of  a  no-model  approach  and  the 
estimation  of  errors  in  peak  runoff,  it  was  found 
that  two  of  the  models  were  more  appropriate  and 
provided  flow  forecasts  sufficiently  accurate  for 
forecast  lead  times  up  to  6  hours.  (Author's  ab- 
stract) 
W88-03280 


NUMERICAL  SIMULATION  OF  STORM 
SURGES  IN  BANGLADESH  USING  A  BAY- 
RIVER  COUPLED  MODEL, 

Indian  Inst,  of  Tech.,  New  Delhi.  Centre  for  At- 
mospheric and  Fluids  Sciences. 
For  primary  bibliographic  entry  see  Field  7C. 
W88-03296 


SUPPLEMENT  TO  INVENTORY  AND  ANALY- 
SES OF  INFORMATION  FOR  FLOOD  PLAIN 
MANAGEMENT  IN  NORTH  DAKOTA, 

Geological  Survey,  Bismarck,  ND.  Water  Re- 
sources Div. 

D.  G.  Emerson,  and  J.  D.  Wald. 
Available  from  USGS,  OFSS,  Box  25425,  Denver, 
CO  80225.  USGS  Open-File  Report  85-700,  1985. 
80  p,  1  fig,  2  tab,  63  ref. 

Descriptors:  'Flood  data,  'Flood  hazard  informa- 
tion,  'North   Dakota,   Flood   plain   management. 

Governmental  units  that  have  been  identified  as 
having  flood  hazard  areas  but  do  not  have  detailed 
base  flood  information  are  required  to  use  the  'best 
available  data'  to  regulate  new  development  or 
expansion  of  existing  development  in  flood  prone 
areas.  Information  for  flood  plain  management  has 
been  identified  for  31  governmental  units  in  North 
Dakota  and  includes  the  determination  of  what 
data  are  available  regarding  flood  hazards,  hydrau- 
lics, and  hydrology,  and  a  review  of  these  data  to 
determine  their  adequacy  for  use  in  flood  plain 
management.  (USGS) 
W88-03299 


STREAMFLOW  STATISTICS  AND  DRAINAGE 
BASIN  CHARACTERISTICS  FOR  THE 
SOUTHWESTERN  AND  EASTERN  REGIONS, 
WASHINGTON,  VOLUME  I.  SOUTHWEST- 
ERN WASHINGTON;  VOLUME  II.  EASTERN 
WASHINGTON, 

Geological  Survey,  Tacoma,  WA.  Water  Re- 
sources Div. 

J.  R.  Williams,  and  H.  E.  Pearson. 
Available  from  USGS,  OFSS,  Box  25425,  Denver, 
CO  80225.  USGS  Open-File  Report  84- 145- A  and 
-B,  1985.  1086  p,  2  fig,  2  pi. 

Descriptors:  'Streamflow,  'Washington,  Stream 
discharge,  Mean  discharge,  Flow  duration,  Low 
flow,  High  flow,  Flood  frequency. 
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Field  2— WATER  CYCLE 


Group  2E — Streamflow  and  Runoff 


Monthly  and  annual  mean  discharges  and  statistics, 
low-flow  and  high-flow  analyses,  flow  duration, 
and  flood  frequency  data  are  tabulated  for  eastern 
and  southwestern  Washington  State  for  all  gaging 
stations  with  5  or  more  years  of  record,  through 
1979.  The  sites  are  in  the  area  draining  to  the 
Pacific  Ocean  from  Cape  Flattery  to  the  mouth  of 
the  Columbia  River  and  also  the  drainage  of  the 
lower  Columbia  River  from  its  mouth  upstream 
through  the  Little  White  Salmon  River  basin  and 
all  drainage  areas  east  of  the  Cascade  Mountains. 
(USGS) 
W88-03301 


WATER-RESOURCES  ACTIVITIES  IN  UTAH 
BY  THE  U.S.  GEOLOGICAL  SURVEY,  JULY  1, 
1985  TO  JUNE  30, 1986, 

Geological   Survey,   Salt   Lake  City,   UT.   Water 

Resources  Div. 

For  primary  bibliographic  entry  see  Field  7B. 

W88-03302 


ANALYSIS  OF  FLOOD-FLOW  FREQUENCY 
FOR  SELECTED  GAGING  STATIONS  IN 
SOUTH  DAKOTA  THROUGH  SEPTEMBER 
1985, 

Geological  Survey,  Huron,  SD.  Water  Resources 

Div. 

E.  B.  Hoffman,  M.  E.  Freese,  and  D.  R.  Winter. 

Available  from  USGS,  OFSS,  Box  25425,  Denver, 

CO  80225.  USGS  Open-File  Report  86-496,  1986. 

137  p,  2  fig,  186  tab,  6  ref. 

Descriptors:  'Surface  waters,  'Stream  gages, 
♦Maximum  probable  flood,  'South  Dakota,  'Flood 
frequency,  'Flood  forecasting,  Streamflow  fore- 
casting, Rainfall-runoff  relationships. 

Analyses  of  flood-flow  frequency  were  made  for 
80  active  continuous-record  gaging  stations  and 
105  discontinued  crest-stage  partial-record  stations 
in  South  Dakota  with  10  or  more  years  of  record. 
The  analyses  were  developed  using  the  log-Pear- 
son Type  III  procedure  recommended  by  the  U.S. 
Water  Resources  Council  (Interagency  Advisory 
Committee  on  Water  Data,  1981.)  (USGS) 
W88-03303 


FLOOD  OF  NOVEMBER  1985  IN  WEST  VIR- 
GINIA, PENNSYLVANIA,  MARYLAND,  AND 
VIRGINIA, 

Geological    Survey,   Pittsburgh,    PA.    Water   Re- 
sources Div. 
J.  B.  Lescinsky. 

Available  from  USGS,  OFSS,  Box  25425,  Denver, 
CO  80225.  USGS  Open-File  Report  86-486,  1987. 
33  p,  3  fig,  2  tab,  10  ref. 

Descriptors:  'Flood  data,  'Flood  frequency, 
•Flood  hydrographs,  Surface  waters,  Floods, 
Rainfall-runoff  relationships,  West  Virginia,  Penn- 
sylvania, Maryland,  Virginia,  Rainfall. 

Rainfall  in  excess  of  10  in  occurred  during  the  first 
5  days  of  November  1985,  resulting  in  devastating 
flooding  in  the  Mid-Atlantic  States  of  West  Virgin- 
ia, Pennsylvania,  Maryland,  and  Virginia. 
Throughout  the  area,  many  streams  exceeded  pre- 
viously known  stages  and  discharges  and,  in  many 
areas,  the  recurrence  interval  of  peak  discharges 
exceeded  100  years.  The  peak  stage  and  discharge 
for  the  maximum  previously  known  flood  and  the 
November  1985  flood  are  compared.  Flood  hydro- 
graphs  for  selected  locations  also  are  presented. 
(USGS) 
W88-03305 


TIME-OF-TRAVEL  AND  REAERATION  DATA 
FOR  SEVEN  SMALL  STREAMS  IN  ALABAMA, 
JUNE  1983  TO  AUGUST  1984, 

Geological  Survey,  Montgomery,  AL.  Water  Re- 
sources Div. 
R.  A.  Gardner. 

Available  from  USGS,  OFSS,  Box  25425,  Denver, 
CO  80225  USGS  Open-File  Report  86-312,  1986. 
17  p,  1  fig,  Stab,  5  ref. 

Descriptors:  'Travel  time,  'Reaeration,  'Stream- 
flow  tracers,  'Streams,  'Alabama,  Tracers,  Pro- 
pane, Desorption. 


Time-of-travel  and  reaeration  data  were  collected 
between  June  1983  and  August  1984  for  seven 
small  streams  in  Alabama.  Rhodamine  WT  was 
used  as  a  tracer  for  all  the  studies  and  propane  was 
used  in  the  reaeration  studies.  Mean  velocities 
through  the  study  reaches  ranged  from  0.06  to  0.67 
ft/sec.  Computed  reaeration  coefficients,  corrected 
to  20  C,  ranged  from  1.7  to  45.8  days-1.  (USGS) 
W88-03307 


TRAVELTIME     AND     LONGITUDINAL     DIS- 
PERSION IN  ILLINOIS  STREAMS, 

Geological  Survey,  Urbana,  IL.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  5B. 

W88-03308 


WATER-RESOURCES  ACTIVITIES  OF  THE 
U.S.  GEOLOGICAL  SURVEY  IN  NEW- 
MEXICO-FISCAL  YEAR  1986, 

Geological  Survey,  Albuquerque,  NM.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  7C 
W88-03309 


WATER   RESOURCES   ACTIVITIES   IN   ILLI- 
NOIS, 1985, 

Geological  Survey,  Urbana,  IL.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  7C 

W88-03311 


ESTIMATING  AVERAGE  BASE  FLOW  AT 
LOW-FLOW  PARTIAL-RECORD  STATIONS 
ON  SOUTH-SHORE  STREAMS  OF  LONG 
ISLAND,  NEW  YORK, 

Geological  Survey,  Syosset,  NY.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  2F. 

W88-03312 


HYDROLOGY  OF  AREA  21,  EASTERN  COAL 
PROVINCE,  TENNESSEE,  ALABAMA,  AND 
GEORGIA, 

Geological    Survey,    Nashville,    TN.    Water    Re- 
sources Div. 
For  primary  bibliographic  entry  see  Field  4C. 

W88-03315 


WATER    RESOURCES    OF   YANKTON 
COUNTY,  SOUTH  DAKOTA, 

Geological  Survey,  Huron,  SD.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  2F. 

W88-03322 


BENTHIC  INVERTEBRATES  IN  SELECTED 
STREAMS  OF  THE  PICEANCE  CREEK  BASIN, 
NORTHWESTERN  COLORADO,  WATER 
YEARS  1977-81, 

Geological  Survey,  Meeker,  CO.  Water  Resources 

Div. 

K.  J.  Covay,  H.  E.  Stranathan,  and  R.  L.  Tobin. 

Available  from  USGS,  OFSS,  Box  25425,  Denver, 

CO  80225.  USGS  Water-Resources  Investigations 

Report  84-4138,  1985.  99  p,  13  fig,  10  tab,  30  ref. 

Descriptors:  'Colorado,  'Benthic  invertebrates, 
♦Benthic  fauna,  'Biological  analyses,  'Piceance 
Creek  basin,  Energy,  Water  resources. 

Data  from  the  periodic  collection  of  benthic  inver- 
tebrates at  six  streamflow  stations  in  the  basin 
during  water  years  1977-81  are  presented  and  sum- 
marized. A  total  of  162  genera  from  8  insect  orders 
and  8  non-insect  orders  were  documented.  Num- 
bers of  organisms  per  sample  ranged  from  0  to 
3,700.  Counts  generally  were  greater  during  low 
streamflow.  Diptera  (two-winged  flies)  were  the 
most  numerous  organisms  and  the  percent  compo- 
sition of  Diptera  increased  downstream.  Organisms 
associated  with  both  unpolluted  and  polluted 
streams  were  collected.  The  assignment  of  taxa 
into  trophic  groups  placed  most  taxa  into  the  bur- 
rowers-sprawlers-clingers  (habits)  groups  and  pri- 
mary and  secondary  consumer  (food-web)  groups. 


General  community  structure,  however,  remained 
balanced  and  stable.  Mean  diversity  indices  ranged 
from  2.21  to  2.82  and  similarity  indices  indicate 
better  than  50%  consistency  of  composition.  Mean 
diversity  indices  were  greatest  in  the  middle  part 
of  the  Piceance  Creek  basin.  The  distribution  of 
benthic  invertebrates  collected  indicated  that  no 
deleterious  water  quality  conditions  existed  during 
the  study  period.  Differences  in  benthos  communi- 
ties within  and  between  sites  are  attributed  to 
differences  in  water  discharge,  water  temperature, 
substrate,  and  chemical  quality  of  water.  (USGS) 
W88-03323 


INVESTIGATION  OF  POSSIBLE  EFFECTS  OF 
SURFACE  COAL  MINING  ON  HYDROLOGY 
AND  LANDSCAPE  STABILITY  IN  PART  OF 
THE  POWDER  RIVER  STRUCTURAL  BASIN, 
NORTHEASTERN  WYOMING, 
Geological  Survey,  Cheyenne,  WY.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  4C. 
W88-03325 


CHANNEL-STORAGE/DISCHARGE  RELA- 
TIONS FOR  THE  PEORIA  AND  LA  GRANGE 
DAMS  ON  THE  ILLINOIS  RIVER  IN  ILLI- 
NOIS, 

Geological  Survey,  Urbana,  IL.  Water  Resources 

Div. 

G.  Garklavs,  A.  R.  Klinger,  and  D.  M.  Mades. 

Available  from  USGS,  OFSS,  Box  25425,  Denver, 

CO  80225.  USGS  Water-Resources  Investigations 

Report  86-4112,   1986.   14  p,  5  fig,  4  tab,  2  ref. 

Descriptors:  'Channel  storage,  'Flow  discharge, 
'Illinois  River,  'Illinois,  'Peak  discharge,  Dams, 
Streamflow. 

The  relations  between  channel  storage  and  dis- 
charge at  the  Peoria  and  La  Grange  Dams  on  the 
Illinois  River  are  defined.  The  relations  were  de- 
veloped by  regressing  channel  storage  against  peak 
discharge  at  the  dams.  Peak  discharges  at  the 
Peoria  Dam  ranged  from  19,700  to  79,500  cu  ft/ 
sec,  whereas  those  at  the  La  Grange  Dam  ranged 
from  27,200  to  122,000  cu  ft/sec.  The  storage- 
discharge  relations  are  linear  for  the  range  of  dis- 
charges used  in  the  analyses.  For  a  given  dis- 
charge, the  channel  storage  upstream  from  the 
Peoria  Dam  is  2.4  to  4  times  greater  than  that 
upstream  from  the  La  Grange  Dam.  (USGS) 
W88-03326 


HYDROLOGIC  MAPS  OF  THE  PRICE  30  X  60 
MINUTE  QUADRANGLE,  UTAH, 

Geological   Survey,   Salt   Lake  City,   UT.   Water 

Resources  Div. 

For  primary  bibliographic  entry  see  Field  7C 

W88-03328 


WATER  RESOURCES  OF  CLALLAM  COUNTY, 
WASHINGTON:  PHASE  I  REPORT, 

Geological    Survey,    Tacoma,    WA.    Water    Re- 
sources Div. 
For  primary  bibliographic  entry  see  Field  7C. 

W88-03331 


STREAMFLOW  SIMULATION  FOR  THE  KEN- 
TUCKY RIVER  NEAR  LEXINGTON  AND 
FRANKFORT,  KENTUCKY, 

Geological    Survey,    Louisville,    KY.    Water   Re- 
sources Div. 
C,  J.  Sholar. 

Available  from  USGS,  OFSS,  Box  25425,  Denver, 
CO  80225.  USGS  Water-Resources  Investigations 
Report  85-4052,  1986.  31  p,   19  fig,  9  tab,  5  ref. 

Descriptors:  'Hydrologic  models,  'Flow  charac- 
teristics, 'Streamflow,  'Simulation  models,  'Ken- 
tucky, Potential  water  supply,  Water  use. 

A  streamflow-routing  model  was  developed  to 
simulate  flows  that  could  be  used  to  evaluate 
stresses  on  the  streamflow  characteristics  of  the 
Kentucky  River  near  Lexington  and  Frankfort. 
The  study  area  was  divided  into  four  reaches,  and 
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WATER  CYCLE— Field  2 


the  model  simulated  daily  streamflows  at  the 
downstream  ends  of  each  reach.  Statistical  analyses 
on  the  observed  and  simulated  flows  between  Oc- 
tober 1,  1940  and  September  30.  1981,  were  com- 
pared to  evaluate  the  model.  Observed  and  simu- 
lated annual  minimum  7-day  average  discharges 
compared  satisfactorily.  Frequency  analyses 
showed  the  7-day,  10-year  simulated  low  flow 
values  to  be  about  7  to  29  percent  less  than  the 
observed  flows.  Flow  duration  curves  showed 
very  close  comparison  between  observed  and  sim- 
ulated discharges.  These  statistical  results  indicate 
the  model  was  calibrated  sufficiently  to  give  rea- 
sonable simulated  values.  (USGS) 
W88-03334 


HYDRAULIC  GEOMETRY  AND  STREAM- 
FLOW  OF  CHANNELS  IN  THE  PICEANCE 
BASIN,  RIO  BLANCO  AND  GARFIELD  COUN- 
TIES, COLORADO, 

Geological  Survey,  Lakewood,  CO.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  2J. 
W88-03338 


REAERATION  COEFFICIENTS  OF  SIX 
STREAMS  IN  NEW  YORK-A  COMPARISON 
OF  RESULTS  OBTAINED  BY  A  HYDROCAR- 
BON-GAS TRACER  METHOD  WITH  THOSE 
OBTAINED  BY  RADIOACTIVE-TRACERS 
AND  PREDICTIVE  EQUATIONS, 
Geological  Survey,  Albany,  NY.  Water  Resources 
Div. 

For  primary  bibliographic  entry  see  Field  5B. 
W88-03341 


COST    EFFECTIVENESS    OF   THE    STREAM- 
GAGING  PROGRAM  IN  OHIO, 

Geological   Survey,   Columbus,   OH.   Water   Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  7A. 
W88-03342 


METHODS  FOR  ESTIMATING  LOW-FLOW 
STATISTICS  FOR  UNGAGED  STREAMS  IN 
THE  LOWER   HUDSON   RIVER   BASIN,   NY, 

Geological  Survey,  Albany,  NY.  Water  Resources 

Div 

C.  R.  Barnes. 

Available  from  USGS,  OFSS,  Box  25425,  Denver, 

CO  80225.  USGS  Water-Resources  Investigations 

Report  85-4070,   1986.  22  p,  5  fig,  3  tab,  41  ref. 

Descriptors:  'Low  flow,  'Regional  analysis,  *Base 
flow,  *Surface-groundwater  relations,  *New  York, 
•Stratified  drift,  Stream  discharge,  Glacial  drift, 
Unconsolidated  aquifers,  Ungaged  streams,  Basin 
characteristics. 

Seven-day,  10-year  and  7-day,  2-year  low  flow 
statistics  were  related  to  selected  basin  characteris- 
tics by  multiple-regression  analysis  for  53  sites  with 
watershed  areas  of  less  than  100  sq  mi  in  the  lower 
Hudson  River  basin.  A  common  20-year  period  of 
record  was  selected  to  ensure  comparability  of 
results.  The  most  significant  variable  was  the  per- 
centage of  drainage  basin  underlain  by  stratified 
drift.  The  lowest  standard  errors  of  estimate  were 
obtained  from  equations  giving  results  in  terms  of 
discharge/sq  mi  during  low-flow  conditions.  The 
statistically  significant  basin  characteristics  needed 
for  estimating  low  flow  were  percentage  of  basin 
containing  stratified  drift,  mean  basin  elevation, 
and  mean  annual  precipitation.  The  smallest  stand- 
ard errors  for  7-day,  10-year  and  7-day,  2-year  low 
flows  obtained  were  51%  of  the  mean  and  39%  of 
the  mean,  respectively.  (USGS) 
W88-03343 


WATER      QUALITY      OF      STREAMS      AND 
SPRINGS,  GREEN  RIVER  BASIN -WYOMING, 

Geological   Survey,   Cheyenne,   WY.   Water   Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  2K. 
W88-03353 


HYDROLOGIC  DESCRIPTION  OF  THE  TAM- 
ARACK WILDLIFE  AREA  AND  VICINITY, 
LOGAN  COUNTY,  COLORADO,  AND  SIMU- 
LATED EFFECTS  OF  POSSIBLE  WATER- 
MANAGEMENT  ACTIVITIES, 
Geological  Survey,  Lakewood,  CO.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  2F. 
W88-03355 


WATER-RESOURCES  DATA  NETWORK 
EVALUATION  FOR  MONTEREY  COUNTY, 
CALIFORNIA-PHASE  1:  SOUTH  COUNTY, 

Geological  Survey,  Sacramento,  CA.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  7A. 
W88-03356 


EFFECT  OF  URBANIZATION  ON  STREAM- 
FLOW,  SEDIMENT  LOADS,  AND  CHANNEL 
MORPHOLOGY  IN  PHEASANT  BRANCH 
BASIN  NEAR  MIDDLETON,  WISCONSIN, 

Geological  Survey,  Madison,  WI.  Water  Re- 
sources Div. 

W.  R.  Krug.  and  G.  L.  Goddard. 
Available  from  USGS,  OFSS,  Box  25425,  Denver, 
CO  80225.  USGS  Water-Resources  Investigations 
Report  85-4068,  1986.  82  p,  38  fig,  7  tab,  19  ref. 

Descriptors:  *Model  studies,  "Channel  erosion, 
•Sediment  load,  *Urban  hydrology,  'Rainfall- 
runoff  relationships,  *Storm  runoff,  Channel  mor- 
phology, Computer  models,  Urbanization,  Stream 
gradient,  Pheasant  Branch,  Middleton,  Distribut- 
ed-Routing  Rainfall-Runoff  Model,  Channel 
charges,  Channel  surveys,  Hydrograph  simulation, 
Wisconsin. 

A  5-year,  data  collection  and  modeling  study  was 
conducted  on  Pheasant  Branch  basin  in  and  near 
Middleton,  Wisconsin.  The  objectives  of  the  study 
were  (1)  to  describe  the  streamflow  characteristics, 
sediment  transport,  and  stream  channel  morpholo- 
gy in  the  Pheasant  Branch  basin  and  (2)  to  relate 
the  above  factors  to  changes  caused  by  urbaniza- 
tion and  project  the  effect  that  urbanization  will 
have  on  the  hydrology  and  channel  morphology  of 
the  study  area.  Suspended-sediment  yields  from  the 
South  Fork  basin  were  the  highest  of  all  basins 
monitored.  A  comparison  of  storm  suspended  sedi- 
ment loads  between  Century  Avenue  and  the 
mouth  indicated  deposition  of  about  4,000  tons  of 
sediment  in  the  marsh  between  the  two  sites. 
Downstream  from  the  fully  urbanized  part  of  the 
basin,  the  mean  streambed  elevation  was  lowered 
by  almost  2  ft  between  1971  and  1977,  while  the 
mean  channel  width  increased  by  more  than  35%. 
In  other  reaches  of  the  stream,  the  mean  streambed 
elevation  was  lowered  by  more  than  1  foot.  A 
rainfall-runoff  model  was  used  to  simulate  68  years 
of  summer  flood  hydrographs  for  (1)  current  land 
use,  (2)  projected  urban  development,  and  (3)  com- 
plete urban  development.  The  simulated  mean 
annual  flood  peaks  at  U.S.  Highway  12  would  be 
increased  by  factors  of  2.0  and  2.4  by  projected 
and  complete  urban  development,  respectively. 
This  would  cause  the  channel  width  to  increase  by 
40  to  50%  and  the  channel  depth  to  increase  by  30 
to  40%.  (USGS) 
W88-03357 


Streamflow  and  Runoff — Group  2E 

Geological   Survey,   Columbus,   OH.    Water   Re- 
sources Div. 
M.  Eberle. 

Available  from  USGS,  OFSS,  Box  25425,  Denver, 
CO  80225.  USGS  Open-File  Report  85-555,  1985. 
59  p,  2  fig,  174  ref. 

Descriptors:  *Hydrologic  data  collections,  'Sur- 
face waters,  'Groundwater,  'Ohio,  Data  aquisi- 
tion,  Groundwater  levels. 

This  report  summarizes  the  U.  S.  Geological  Sur- 
vey's Water  Resources  Division's  program  in  Ohio 
in  1985.  The  work  of  the  Ohio  District  is  carried 
out  through  the  District  office  in  Columbus  and  a 
field  office  in  New  Philadelphia.  Collection  of 
basic  data  needed  for  continuing  determination  and 
evaluation  of  the  quantity,  quality,  and  use  of 
Ohio's  water  resources  is  the  responsibility  of  the 
District's  Hydrologic  Surveillance  Section.  The 
Hydrologic  Investigations  Section  conducts  ana- 
lytical and  interpretive  water-resource  appraisals 
describing  the  occurrence,  availability,  and  the 
physical,  chemical,  and  biological  characteristics 
of  surface  and  groundwater.  In  addition  to  intro- 
ductory material  describing  the  structure  of  the 
Ohio  District,  information  is  presented  on  current 
projects,  sites  at  which  basic  surface-  and  ground- 
water data  are  collected,  and  reports  of  Ohio's 
water  resources  published  by  the  U.S.  Geological 
Survey  and  cooperating  agencies.  (USGS) 
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RECONNAISSANCE  OF  THE  WATER  RE- 
SOURCES AND  POTENTIAL  EFFECTS  OF 
MINING  OF  THE  JOLIET-FROMBERG  COAL 
TRACT,  CARBON  COUNTY,  MONTANA, 

Geological  Survey,  Helena,  MT.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  4C. 
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TRAVELTIME  AND  DISPERSION  OF  A  SOLU- 
BLE DYE  IN  THE  SOUTH  BRANCH  POTO- 
MAC RIVER,  WEST  VIRGINIA, 

Geological  Survey,  Charleston,  WV.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  5B. 
W88-03362 


INDEX    OF   CURRENT   WATER-RESOURCES 
ACTIVITIES  IN  OHIO,  1985, 


WATER-RESOURCES  ACTIVITIES  IN  UTAH 
BY  THE  U.S.  GEOLOGICAL  SURVEY,  JULY  1, 
1984  TO  JUNE  30, 1985, 

Geological   Survey,   Salt  Lake  City,  UT.   Water 

Resources  Div. 

For  primary  bibliographic  entry  see  Field  7C. 

W88-03375 

PRELIMINARY  EVALUATION  OF  REGRES- 
SION EQUATIONS  FOR  PREDICTING  MAG- 
NITUDE AND  FREQUENCY  OF  FLOOD 
PEAKS  IN  SELECTED  SMALL  DRAINAGE 
BASINS  IN  OHIO, 

Geological    Survey,   Columbus,   OH.   Water   Re- 
sources Div. 
J.  R.  Kolva. 

Available  from  USGS,  OFSS,  Box  25425,  Denver, 
CO  80225.  USGS  Open-File  Report  85-194,  1985. 
30  p,  13  fig,  3  tab,  16  ref. 

Descriptors:  'Flood  peak,  'Small  watersheds,  'Re- 
gression analysis,  'Ohio,  Agricultural  watersheds, 
Forest  watersheds,  Strip  mines,  Peak  flow. 

Published  regionalized  flood  equations  may  not  be 
adequate  for  predicting  peak  flows  in  small  basins 
that  are  heavily  forested,  surface  mined,  or  in 
northwestern  Ohio.  In  order  to  provide  a  larger 
data  base  for  improving  estimation  of  flood  peaks 
in  these  basins,  30  crest-stage  gages  were  installed 
in  1977  to  provide  10  years  of  flood  data.  Annual 
peaks  were  recorded  or  estimated  for  all  30  sites 
for  the  water  years  1978-82;  an  additional  year  of 
peak  discharges  was  available  at  four  sites.  The 
observed  2-year  (Q2)  and  5-year  (Q5)  flood  peaks 
were  determined  by  graphical  methods,  and  'pre- 
dicted' Q2  and  Q5  values  were  calculated  using 
regionalized  regression  equations.  The  ratios  of  the 
observed  to  predicted  2-year  (R2)  and  5-year  (R5) 
values  were  then  calculated.  The  observed  peaks 
are  lower  than  predicted  peaks  by  a  significant 
amount  in  surface-mined  basins.  Predicted  peaks 
from  forested  agree  with  the  observed  values  fairly 
well.  Predicted  peaks  are  lower  than  the  observed 
peaks  in  the  northwestern  Ohio  sites.  Some  prelim- 
inary regression  analyses  indicate  that  revisions 
and  flood-prediction  equations  described  in  this 
report  might  be  appropriate  after  a  longer  period 
of  data  collection.  (USGS) 
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BASE  FLOW  MEASUREMENTS  AT  PARTIAL- 
RECORD  SITES  ON  SMALL  STREAMS  IN 
SOUTH  CAROLINA, 

Geological  Survey,  Columbia,  SC.  Water  Re- 
sources Div. 
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Field  2— WATER  CYCLE 


Group  2E — Streamflow  and  Runoff 


A.  C.  Barker. 

Available  from  USGS,  OFSS,  Box  25425,  Denver, 
CO  80225.  USGS  Open-File  Report  86-143,  1986. 
97  p,  2  fig,  1  tab,  3  ref. 

Descriptors:  'Base  flow,  *Stream  discharge, 
•Streamflow,  *Data  collections,  *Discharge  meas- 
urements, *South  Carolina,  'Headwater  streams, 
Streams,  Blue  Ridge  province,  Piedmont  province, 
Upper  Coastal  Plain  province,  Climatic  year. 

This  report  contains  site  descriptions  and  base-flow 
data  collected  at  362  partial-record  sites  in  South 
Carolina.  These  data  include  site  name,  site  de- 
scription, latitude,  longitude,  drainage  area,  instan- 
taneous streamflow,  and  date  of  the  streamflow 
measurement.  The  base-flow  data  can  be  used  as  an 
aid  to  estimate  low  flow  characteristics  at  ungaged 
locations  on  streams  in  South  Carolina.  Partial 
record  data  collection  sites  were  established  in  all 
physiographic  provinces  except  the  lower  Coastal 
Plain.  Data  collection  sites  were  not  established  in 
the  lower  Coastal  Plain  because  of  the  widespread 
occurrence  of  zero  during  drought  periods  in  all 
but  the  larger  streams.  (USGS) 
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FLOODS  OF  JUNE-JULY  1982,  IN  IOWA, 

Geological    Survey,    Iowa   City,   IA.   Water   Re- 
sources Div. 
A.  J.  Heinitz. 

Available  from  USGS,  OFSS,  Box  25425,  Denver, 
CO  80225.  USGS  Open-File  Report  85-151,  1986. 
18  p,  6  fig,  1  tab,  4  ref. 

Descriptors:  'Floods,  *Iowa,  'Surface  runoff, 
'Historic  floods,  Regional  floods,  River  flow,  Hy- 
drology, Water  resources  development,  Flooding, 
Rainfall,  Indian  Creek,  Cedar  Creek,  Highwater 
marks. 

Record  flood-peak  discharges  in  June  and  July, 
1982,  in  southwestern,  south-central  and  east-cen- 
tral Iowa  resulted  from  rainstorms  with  officially 
recorded  amounts  of  6  to  8  inches  of  rain  on  soil 
saturated  from  persistent  moderate  to  heavy  rain- 
falls that  began  in  May  and  continued  through 
mid-July.  May  was  the  wettest  across  Iowa  since 
1959,  averaging  just  over  7  inches  statewide  to 
rank  as  Iowa's  6th  wettest  May  in  100  years  of 
State  records.  Statewide  rainfall  for  July  averaged 
in  excess  of  6  inches  to  rank  among  the  3rd  wettest 
July  in  Iowa  since  1958.  One  of  the  greatest  floods 
ever  recorded  in  the  State  occurred  on  Cedar 
Creek  in  south-central  Iowa  on  July  3,  1982.  The 
flood  peak  discharge  at  the  gaging  station  near 
Bussey  (05489000)  was  4.4  times  that  of  a  regional 
100-year  flood.  The  gage  height  exceeded  the 
record  flood  stage  of  July  4,  1981,  by  5.78  ft. 
(USGS) 
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FLOODS    IN    THE    FLOYD    RIVER    BASIN, 
IOWA, 

Geological   Survey,    Iowa   City,    IA.   Water   Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  4A. 
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CHANNEL  GEOMETRY  AND  HYDROLOGIC 
DATA  FOR  SIX  ERUPTION-AFFECTED  TRIB- 
UTARIES OF  THE  LEWIS  RIVER,  MOUNT  ST. 
HELENS,  WASHINGTON,  WATER  YEARS 
1983-84, 

Geological  Survey,  Portland,  OR.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  2J. 
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STORAGE  AND  RELEASE  OF  WATER  IN  A 
LARGE  GLACIER-DAMMED  LAKE:  RUSSELL 
LAKE  NEAR  YAKUTAT,  ALASKA,  1986, 

Geological  Survey,  Juneau,  AK   Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  2C. 
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EVALUATION  OF  THE  PRECIPITATION- 
RUNOFF  MODELING  SYSTEM,  BEAVER 
CREEK,  KENTUCKY, 

Geological    Survey,    Louisville,    KY.    Water   Re- 
sources Div. 
D.  E.  Bower. 

Available  from  USGS,  OFSS,  Box  25425,  Denver, 
CO  80225.  USGS  Water-Resources  Investigations 
Report  84-4316,  1985.  39  p,  12  fig,  24  tab,  15  ref. 

Descriptors:  'Coal  mining,  'Computer  models, 
'Hydrologic  models,  'Model  testing,  'Kentucky, 
Hydrology,  Mine  drainage,  Model  studies,  Rain- 
fall-runoff relations,  Sediment  load,  Sediment 
yield,  Surface  runoff,  Appalachian  coal  region, 
Beaver  Creek  basin,  Coal  hydrology,  PRMS 
model,  Surface  mining  hydrology. 

The  Precipitation  Runoff  Modeling  System 
(PRMS)  was  evaluated  with  data  from  Cane 
branch  and  Helton  Branch  in  the  Beaver  Creek 
basin  of  Kentucky.  Because  of  previous  studies, 
10.6  years  of  record  were  available  to  establish  a 
data  base  for  the  basin  including  60  storms  for 
Cane  Branch  and  50  storms  for  Helton  Branch. 
The  model  was  calibrated  initially  using  data  from 
the  1956-58  water  years.  Runoff  predicted  by  the 
model  was  94.7%  of  the  observed  runoff  at  Cane 
Branch  (mined  area)  and  96.9%  at  Helton  Branch 
(unmined  area).  After  the  model  and  data  base 
were  modified,  the  model  was  refitted  to  the  1956- 
58  data  for  Helton  Branch.  It  then  predicted  98.6% 
of  the  runoff  for  the  10.6-year  period.  The  model 
parameters  from  Helton  Branch  were  then  used  to 
simulate  the  Cane  Branch  runoff  and  discharge. 
The  model  predicted  102.6%  of  the  observed 
runoff  at  Cane  Branch  for  the  10.6  years.  The 
simulations  produced  reasonable  storm  volumes 
and  peak  discharges.  Sensitivity  analysis  of  model 
parameters  indicated  the  parameters  associated 
with  soil  moisture  are  the  most  sensitive.  The 
model  was  used  to  predict  sediment  concentration 
and  daily  sediment  load  for  selected  storm  periods. 
The  sediment  computations  indicated  the  model 
can  be  used  to  predict  sediment  concentrations 
during  storm  events.  (USGS) 
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FLOOD  OF  SEPTEMBER  12-13,  1982  IN 
GIBSON,  CARROLL,  AND  MADISON  COUN- 
TIES, WEST  TENNESSEE, 

Geological  Survey,  Nashville,  TN.  Water  Re- 
sources Div. 

C.  H.  Robbins,  C.  R.  Gamble,  and  R.  H.  Bingham. 
Available  from  USGS,  OFSS,  Box  25425,  Denver, 
CO  80225.  USGS  Water-Resources  Investigations 
Report  85-4037,  1986.  1  sheet  (map),  12  fig,  2  tab,  5 
ref. 

Descriptors:  'Floods,  'Flood  frequency,  'Peak 
discharge,  'Tennessee,  Precipitation,  Runoff,  His- 
toric flood,  Recurrence  interval. 

Intense  rainfall  on  September  12-13,  1982,  caused 
severe  local  flooding  along  many  streams  in 
Gibson  County  in  western  Tennessee.  The  rainfall 
resulted  from  remnants  of  Hurricane  Chris  com- 
bining with  a  cool  front  moving  across  the  western 
half  of  the  State.  A  maximum  1-hr  rainfall  intensity 
of  3.3  in  was  recorded  at  Humboldt.  Peak  dis- 
charge exceeded  the  100-yr  flood  on  many  small 
streams.  The  floods  caused  three  deaths  and  about 
15.3  million  dollars  damage  to  crops,  roads  and 
bridges,  businesses,  and  residential  areas.  Long- 
time residents  of  Gibson  County  reported  that 
stream  stages  have  not  been  as  high  since  at  least 
1922.  (USGS) 
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EVALUATION  OF  THE  U.S.  GEOLOGICAL 
SURVEY'S  GAGING-STATION  NETWORK  IN 
ILLINOIS, 

Geological  Survey,  Urbana,  IL.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  7A. 
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FLOODFLOW  CHARACTERISTICS  OF  CUR- 
RENT RIVER  AT  ARKANSAS  STATE  HIGH- 
WAY 328  NEAR  REYNO,  ARKANSAS, 


Geological  Survey,  Little  Rock,  AR  Water  Re- 
sources Div. 

R.  C.  Gilstrap,  and  B.  L.  Neely. 
Available  from  USGS,  OFSS,  Box  25425,  Denver, 
CO  80225.  USGS  Water-Resources  Investigations 
Report  86-4061,   1986.   15  p,  6  fig,  2  tab,   1   ref. 

Descriptors:  'Flood  profiles,  'Discharge,  'Arkan- 
sas, 'Flood  data,  Frequency,  Elevations,  Highway 
construction,  Reyno. 

Arkansas  State  Highway  328  in  Randolph  County 
crosses  Current  River  about  1.5  mi  northwest  of 
Reyno,  Arkansas.  A  main  channel  bridge  with  a 
relief  bridge  on  each  side,  five  culverts,  and  a 
bridge  on  the  west  side  of  the  valley  were  the 
existing  flow  structures  prior  to  a  December  1982 
flood.  After  the  December  1982  flood,  34  addition- 
al culverts  were  installed  along  the  highway.  The 
flood  of  December  3,  1982,  which  had  a  computed 
peak  discharge  of  85,300  cu  ft/sec  and  a  recur- 
rence interval  of  about  8  years,  caused  consider- 
able damage  to  the  highway  being  reconstructed. 
The  flood  of  April  1985,  which  had  a  discharge  of 
48,000  cu  ft/sec  and  a  recurrence  interval  of  about 
2  years,  also  caused  damage  to  fill  areas  of  the 
reconstructed  highway.  A  hydraulic  analysis  was 
conducted  for  the  5-,  10-,  25-,  50-  and  100-year 
flood  and  the  floods  of  December  1982  and  April 
1985  to  determine  the  river  stages  before  and  after 
Highway  328  was  reconstructed.  Results  of  the 
study  indicate  that  the  water  surface  along  the 
upstream  water  surface  elevations  less  than  0.1  ft. 
(USGS) 
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HYDROLOGY  OF  THE  LAKE  MIONA  AREA, 
NORTHEAST  SUMTER  COUNTY,  FLORIDA, 

Geological  Survey,  Orlando,  FL.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  2H. 
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VARIABILITY  IN  BASE  STREAMFLOW  AND 
WATER  QUALITY  OF  STREAMS  AND 
SPRINGS  IN  OTTER  AND  ROSEBUD  CREEK 
BASINS,  SOUTHEASTERN  MONTANA, 

Geological  Survey,  Helena,  MT.  Water  Resources 

Div. 

J.  H.  Lambing,  and  R.  F.  Ferreira. 

Available  from  USGS,  OFSS,  Box  25425,  Denver, 

CO  80225.  USGS  Water-Resources  Investigations 

Report  85-4302,  1986.  49  p,  14  fig,  10  tab,  9  ref. 

Descriptors:  'Base  flow,  'Springs,  'Water  quality, 
'Montana,  Dissolved  solids,  Otter  Creek,  Rosebud 
Creek. 

The  results  of  three  base-flow  studies  conducted 
on  Otter  and  Rosebud  Creeks  during  1977,  1978, 
and  1983  are  summarized  and  compared  to  assess 
the  variability  of  base-flow  magnitude  and  water 
quality  during  years  of  widely  different  precipita- 
tion. Chemical  analyses  for  springs  in  these  basins 
also  are  presented  to  provide  and  indication  of  the 
areal  and  temporal  variability  of  groundwater 
quality.  Base-flow  magnitudes  in  Otter  and  Rose- 
bud Creeks  vary  considerably  in  response  to  pre- 
cipitation of  the  previous  year.  Maximum  observed 
differences  in  base-flow  magnitudes  between  the 
study  years  were  3.8  cu  ft/sec  in  Otter  Creek  and 
53  cu  ft/sec  in  Rosebud  Creek.  Predominant  ions 
of  base  streamflow  are  sodium,  magnesium,  and 
sulfate  in  Otter  Creek  and  magnesium,  calcium, 
sodium,  sulfate,  and  bicarbonate  in  Rosebud  Creek. 
Dissolved  solids  concentrations  varied  consider- 
ably, with  maximum  differences  between  study 
years  of  about  1,200  mg/L  in  Otter  Creek  and 
about  3,200  mg/L  in  Rosebud  Creek.  The  ionic 
composition  of  springs  in  the  Otter  and  Rosebud 
Creek  basins  is  generally  similar  to  that  of  the 
streams.  Dissolved  solids  concentrations  of  the 
springs  vary  largely  throughout  each  basin;  how- 
ever, there  was  little  variability  between  sampling 
years  at  individual  springs.  (USGS) 
W88-03440 


RECONNAISSANCE    OF    THE    WATER    RE- 
SOURCES OF  THE  HOH  INDIAN  RESERVA- 
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WATER  CYCLE— Field  2 
Groundwater — Group  2F 


HON  AND  THE  HOH  RIVER  BASIN,  WASH- 
INGTON, 

Geological    Survey,    Tacoma,    WA.    Water    Re- 
sources Div. 
W.  E.  Lum. 

Available  from  USGS,  OFSS,  Box  25425,  Denver, 
CO  80225.  USGS  Water-Resources  Investigations 
Report  85-4018,   1986.  56  p,  9  fig,  8  tab,   12  ref. 

Descriptors:  *Water  supply,  *Soil  absorption  ca- 
pacity, 'Water  quality,  'Fluvial  sediments,  'Wash- 
ington, Water  resources  data,  Groundwater  re- 
charge, Indian  reservations,  Hoh  River  basin. 

Ground-  and  surface-water  resources  of  the  Hoh 
Indian  Reservation  and  the  Hoh  River  basin  were 
studied  from    1977  to   1980  under  a  cooperative 
agreement  between  the  U.S.   Geological   Survey 
and  the  Hoh  Indian  Tribe.  It  was  determined  that 
moderate  quantities  of  groundwater  can  be  ob- 
tained from  near-surface,  river-deposited  sands  and 
gravels  on  the  northeastern  part  of  the  reservation. 
Groundwater  recharge  (induced  by  pumping  from 
a  nearby  oxbow  lake)  could  supply  numerous  wells 
indefinitely  with  yields  of  25  to  50  gallons/min. 
Geologic  units  in  other  areas  of  the  reservation 
appear  to  have  a  low  hydraulic  conductivity  and 
would  yield  little,  if  any,  water  to  wells.  At  seven 
sites  where  housing  construction  is  planned,  soils 
were  tested  for  infiltration  rates  and  it  was  deter- 
mined that  soils  are  adequate  for  waste  disposal  in 
septic  tanks  and  associated  drain  fields  at  those 
locations.  Chalaat  Creek,  which  flows  across  the 
reservation,    provides    water    for    salmon-rearing 
ponds.  Except  for  moderately  high  bacteria  con- 
centrations (fecal  coliform  bacteria  concentrations 
were  as  high  as  33  colonies/100  mL),  results  of 
water    quality    analyses    indicate    no    unusual    or 
harmful  concentrations  of  any  chemical  constituent 
or  physical  properties  of  the  water  that  would 
restrict  its  use  for  most  purposes.  Chemical  and 
bacteriological  analyses  of  the  Hoh  River  and  its 
major  tributaries  downstream  from  the  Olympic 
Park  boundary   revealed  no  unusual  or  harmful 
levels  of  constituents,  with  some  minor  exceptions. 
Small  increases  in  concentrations  of  sodium,  chlo- 
ride, nitrite  plus  nitrate,  and  turbidity  were  meas- 
ured  in   water  samples  collected   from  the   Hoh 
River  in  a  downstream  direction.  These  increases 
are  probably  the  result  of  natural  weathering  of 
rocks  and  soils  in  the  basin.  Fluvial-sediment  trans- 
port of  the  Hoh  River  was  82,000  tons  from  March 
1978  to  February   1979  and   1,510,000  tons  from 
March  1979  to  February  1980.  Mean  annual  trans- 
port was  estimated  to  be  630,000  tons.  About  60% 
of  the  sediment  transported  by  the   Hoh   River 
originates  from  within  the  boundaries  of  the  Olym- 
pic National  Park,  which  includes  about  70%  of 
the  area  of  the  Hoh  River  drainage  basin.  (USGS) 
W88-03441 


SIMULATED  FLOOD  DISCHARGES  AND 
ELEVATIONS  FOR  THE  SAVANNAH  RIVER, 
SOUTH  CAROLINA  AND  GEORGIA,  USING 
AN  UNSTEADY  STREAMFLOW  MODEL, 

Geological    Survey,    Columbia,    SC.    Water    Re- 
sources Div. 
B.  B.  McDonald. 

Available  from  USGS,  OFSS,  Box  25425,  Denver, 
CO  80225.  USGS  Water-Resources  Research  Insti- 
tute, Publication  No.  121,  Clemson  Univ.,  S.C. 
August  1986.  83  p,  36  fig,  3  tab,  36  ref. 

Descriptors:  'Annual  floods,  'Computer  models, 
•Flood  hydrographs,  'Flood  profiles,  'Frequency 
analysis,  'Stage-discharge  relations,  'Simulated 
streamflow,  'Savannah  River,  Calibrations, 
Boundary  conditions,  Continuity  equation,  Dis- 
charge hydrographs,  Finite  difference  methods, 
Gaging  stations,  Momentum  equation,  Courant 
equation,  Cross-sectional  analysis,  Lateral  inflow, 
South  Carolina,  Georgia. 

A  linear  implicit  finite-difference  model  that  uses 
the  continuity  and  momentum  equations  was  used 
to  simulate  unsteady  streamflow  along  a  126-mile 
reach  of  the  Savannah  River.  Streamflow  records 
from  the  gaging  stations  at  Augusta,  Georgia,  the 
upstream  boundary,  and  Clyo,  Georgia,  the  down- 
stream boundary,  for  the  years  1952-79,  were  used 
as  input  data.  Data  from  the  stream  gage  at  Millha- 
ven,  74  miles  downstream  from  Augusta,  along 


with  discharge  data  from  the  stream  gage  at  Clyo, 
were  used  to  calibrate  and  verify  the  accuracy  of 
the  model.  Maximum  annual  flood  discharges  and 
elevations  for  intermediate  locations  along  the 
reach  were  computed  by  the  model.  Simulated 
annual  peak  discharge  data  were  used  in  a  frequen- 
cy analysis  to  obtain  the  10-,  50-,  100-,  and  500- 
year  flood  profiles.  (USGS) 
W88-03443 


DETERMINATION  OF  ROUGHNESS  COEFFI- 
CIENTS FOR  STREAMS  IN  COLORADO, 

Geological   Survey,   Lakewood,   CO.   Water   Re- 
sources Div. 
R.  D.  Jarrett. 

Available  from  USGS,  OFSS,  Box  25425,  Denver, 
CO  80225.  USGS  Water-Resources  Investigations 
Report  85-4004,  1985.  54  p,  14  fig,  7  tab,  28  ref. 

Descriptors:  'Flow  resistance,  'Hydraulic  rough- 
ness, 'Values,  'Roughness  coefficient,  'Colorado, 
Channels,  Floods,  Froude  number,  Open  channels, 
Open-channel  flow. 

Most  hydraulic  calculations  of  flow  in  channels 
and  overbank  areas  require  an  evaluation  of  flow 
resistance,  generally  expressed  as  Manning's 
roughness  coefficient.  The  degree  of  roughness 
depends  on  many  factors.  The  report  summarizes 
and  relates  several  methods  of  estimating  rough- 
ness and  presents  additional  channel-roughness 
verification  data  on  higher-gradient  streams  with 
slopes  greater  than  0.002.  A  procedure  is  outlined 
that  enables  the  user  to  systematically  evaluate  the 
factors  affecting  natural,  agricultural,  and  urban 
channel  and  overbank  roughness.  Two  prediction 
equations  are  presented  to  aid  in  the  calculation  of 
coefficients  for  natural  stable  channels  in  which 
roughness  changes  dramatically  with  depth  of 
flow.  Roughness  coefficients  can  be  determined 
from  low-to-high  flow  conditions  as  long  as  the 
channel  remains  fairly  stable,  sediment  concentra- 
tions are  not  so  great  as  to  result  in  mudflows  or 
debris  flows,  and  stream  slopes  are  less  than  0.05. 
Because  of  extreme  turbulence,  large  energy  losses, 
and  hence  large  roughness  coefficients,  flow  in 
high-gradient,  cobble-  and  boulder-bed  mountain 
streams  generally  is  subcritical.  (USGS) 
W88-03463 


For  primary  bibliographic  entry  see  Field  5B. 

W88-03482 


2F.  Groundwater 


GROUND  WATER  QUALITY. 

For   primary   bibliographic   entry   see   Field    5G. 

W88-02533 


CALMING  THE  RESTLESS  NATIVE:  HOW 
GROUND  WATER  QUALITY  WILL  ULTI- 
MATELY ANSWER  THE  QUESTIONS  OF 
GROUND  WATER  POLLUTION, 

National   Water   Well   Association,   Worthington, 

OH. 

For   primary   bibliographic   entry   see   Field   5G. 

W88-02534 


OVERVIEW   OF   CONTAMINANTS   IN 
GROUND  WATER, 

Rijksinstituut  voor  de  Volksgezondheid  en  Milieu- 
hygiene,  Leidschendam  (Netherlands). 
For  primary  bibliographic  entry  see  Field  5B. 

W88-02535 


CHEMICAL  CONTAMINATION  OF  GROUND 
WATER, 

Geraghty  and  Miller,  Inc.,  Syosset,  NY. 
For  primary  bibliographic  entry  see  Field  5B. 
W88-02536 


MICROBIAL     CONTAMINATION     OF     THE 
SUBSURFACE, 

Arizona  Univ.,  Tucson.   Dept.   of  Microbiology. 
For  primary  bibliographic  entry  see  Field  5B. 

W88-02537 


EFFECTS  OF  LOCAL  SOURCES  OF  POLLU- 
TION ON  GROUND  WATER  QUALITY  IN 
THE  NETHERLANDS, 

Rijksinstituut  voor  de  Volksgezondheid  en  Milieu- 
hygiene,  Leidschendam  (Netherlands). 
For  primary  bibliographic  entry  see  Field  5B. 

W88-02538 


LOW  FLOWS  AND  FLOW  DURATION  OF 
TENNESSEE  STREAMS  THROUGH  1981, 

Geological    Survey,    Nashville,    TN.    Water   Re- 
sources Div. 
R.  H.  Bingham. 

Available  from  USGS,  OFSS,  Box  25425,  Denver, 
CO  80225.  USGS  Water-Resources  Investigations 
Report  84-4347,   1985.  325  p,  6  fig,  2  tab,  6  ref. 

Descriptors:  'Low  flow,  'Flow  duration,  'Stream- 
flow,  'Tennessee,  'Recurrence,  Gaging  stations, 
Hydrologic  data. 

Estimates  of  low-flow  characteristics  and  flow  du- 
ration for  the  period  of  record  at  continuous- 
record  streamflow  gages  are  essential  in  hydrolog- 
ic studies  and  water-resources  management.  This 
report  provides  estimates  of  low  flow  for  1,  3,  7, 
14,  30,  60,  and  90  consecutive  days  for  recurrence 
intervals  of  2,  5,  10,  and  20  years  for  continuous- 
record  streamflow  gages  in  Tennessee.  These  esti- 
mates were  used  in  correlation  methods  to  estimate 
low  flow  at  partial-record  streamflow  sites  for  1,  3, 
and  7  consecutive  days  for  a  recurrence  interval  of 
10  years;  and  3  consecutive  days  for  a  recurrence 
interval  of  20  years.  (USGS) 
W88-03471 

CHEMICAL  AND  ECOLOGICAL  EFFECTS  OF 
A  PENNINE  PEAT-SLIDE, 

University  of  Wales  Inst,  of  Science  and  Technolo- 
gy, Cardiff.  Dept.  of  Applied  Biology. 
For  primary  bibliographic  entry  see  Field  2H. 
W88-03481 

FATE  OF  METAL  CONTAMINATED  SEDI- 
MENTS IN  FOUNDRY  COVE,  NEW  YORK, 

State  Univ.  of  New  York  at  Stony  Brook.  Dept.  of 
Ecology  and  Evolution. 


REDOX    REACTIONS,    MINERAL    EQUILIB- 
RIA,  AND   GROUND   WATER   QUALITY   IN 
NEW  ZEALAND  AQUIFERS, 
Department  of  Scientific  and  Industrial  Research, 
Petone  (New  Zealand).  Chemistry  Div. 
For  primary  bibliographic  entry  see  Field  5B. 
W88-02539 


BEHAVIOR  OF  ORGANIC  POLLUTANTS  IN 
PRETREATED  RHINE  WATER  DURING 
DUNE  INFILTRATION, 

Rijksinstituut  voor  de  Volksgezondheid  en  Milieu- 
hygiene,  Leidschendam  (Netherlands). 
For  primary  bibliographic  entry  see  Field  5B. 
W88-02540 


EFFECTS  OF  DISCHARGING  A  PRIMARY 
SEWAGE  EFFLUENT  ON  THE  TRIASSIC 
SANDSTONE  AQUIFER  AT  A  SITE  IN  THE 
ENGLISH  WEST  MIDLANDS, 

Water  Research  Centre,  Medmenham  (England). 

Medmenham  Lab. 

For  primary  bibliographic  entry  see  Field  5B. 

W88-02541 


LAND       APPLICATION       OF      MUNICIPAL 
WASTE  WATER, 

National    Center    for    Ground    Water    Research, 

Norman,  OK. 

For  primary  bibliographic  entry  see  Field  5E. 

W88-02542 


OVERVIEW    OF    METHODS    FOR    GROUND 
WATER  INVESTIGATIONS, 

Water  Research  Centre,  Medmenham  (England). 
Medmenham  Lab. 


15 


Field  2— WATER  CYCLE 


Group  2F — Groundwater 


C.  P.  Young,  and  K.  M.  Baxter. 

IN:  Ground  Water  Quality,  John  Wiley  and  Sons, 

New  York,  NY.   1985.  p  219-240,  9  fig,  2  tab,  26 

ref. 

Descriptors:  'Groundwater  quality,  'Water  sam- 
pling, Geohydrology,  Borehole  drilling,  Tracers, 
Groundwater  movement,  Porosity,  Groundwater. 

A  wide  range  of  investigating  techniques  have 
been  developed  to  suit  the  predominant  hydrogeo- 
logical  conditions  present  in  the  United  Kingdom. 
The  high  capital  costs  of  borehole  drilling  have 
encouraged  the  development  of  more  sophisticated 
sampling  methods  and  of  the  increased  use  of 
repeatable,  geophysical  borehole  logging  tech- 
niques. The  use  of  artificial  tracers  in  groundwater 
studies  is  increasing  and  promises  to  be  a  useful 
tool  in  elucidating  the  groundwater  flow  relation- 
ships in  dual  porosity  (matrix  vs.  fractures)  media. 
(See  also  W88-02533)  (Lantz-PTT) 
W88-02543 


MICROCOSM    FOR    GROUND    WATER    RE- 
SEARCH, 

National    Center    for    Ground    Water    Research, 

Norman,  OK. 

For  primary  bibliographic  entry  see  Field  5B. 

W88-02547 


SUBSURFACE  CHARACTERIZATION  IN  RE- 
LATION TO  GROUND  WATER  POLLUTION, 

Water  Research  Centre,  Medmenham  (England). 

Medmenham  Lab. 

For  primary  bibliographic  entry  see  Field  5B. 

W88-02548 


STRATEGY  FOR  SUBSURFACE  CHARACTER- 
IZATION RESEARCH, 

Oklahoma  State  Univ.,  Stillwater.  Dept.  of  Geolo- 
gy- 

For  primary  bibliographic  entry  see  Field  5B. 
W88-02549 


Kiel  Univ.  (Germany,  F.R.).  Geologisch-Palaeon- 

tologisches  Inst,  und  Museum. 

For  primary  bibliographic  entry  see  Field  5B. 

W88-02555 


BIODEGRADATION  OF  CONTAMINANTS  IN 
THE  SUBSURFACE, 

Robert    S.    Kerr    Environmental    Research    Lab., 

Ada,  OK. 

For  primary  bibliographic  entry  see  Field  5B. 

W88-02556 


ANAEROBIC  TRANSFORMATION,  TRANS- 
PORT, AND  REMOVAL  OF  VOLATILE 
CHLORINATED  ORGANICS  IN  GROUND 
WATER, 

Florida    International    Univ.,    Miami.    School    of 

Technology. 

For  primary  bibliographic  entry  see  Field  5B. 

W88-02557 


BIOCHEMICAL  METHODS  FOR  DETECTION 
OF  SUBSURFACE  CONTAMINATION/BIO- 
MASS, 

Oklahoma  State  Univ.,  Stillwater.  Dept.  of  Bio- 
chemistry. 

For  primary  bibliographic  entry  see  Field  5A. 
W88-02544 


METHODS     FOR     THE     ASSESSMENT     OF 
GROUND  WATER  POLLUTION  POTENTIAL, 

National    Center    for    Ground    Water    Research, 

Norman,  OK. 

For  primary  bibliographic  entry  see  Field  7A. 

W88-02545 


BIOCHEMICAL  MEASURES  OF  THE  BIO- 
MASS,  COMMUNITY  STRUCTURE,  AND 
METABOLIC  ACTIVITY  OF  THE  GROUND 
WATER  MICROBIOTA, 

Florida  State  Univ.,  Tallahassee.  Dept.  of  Biologi- 

D.  C.  White,  J.  S.  Nickels,  J.  H.  Parker,  R.  H. 

Findlay,  and  M.  J.  Gehron. 

IN:  Ground  Water  Quality,  John  Wiley  and  Sons, 

New  York,  NY.  1985.  p  307-329,  3  fig,  3  tab,  53 

ref.   Dept.  of  Navy  Contract  No.   N00014-75-C- 

0201. 

Descriptors:  'Groundwater,  'Microbiological 
studies,  'Biomass,  'Metabolism,  'Biochemical 
analysis,  Chemical  analysis,  Biological  studies, 
Groundwater  quality,  Bacteria,  Lipids,  Algae, 
Fungi,  Protozoa,  Microorganisms. 

Experiments  based  on  one  site  and  two  samplings 
of  contaminated  groundwater  lead  to  these  conclu- 
sions. (1)  The  microbiota  in  the  groundwater  sedi- 
ments is  sparse  compared  to  the  surface  microbiota 
by  four  measures  of  microbial  biomass;  (2)  This 
microbiota  is  clearly  different  by  a  number  of 
criteria  from  the  surface  microbiota.  There  is  a 
large  proportion  of  gram-positive  bacteria.  The 
microbiota  is  greatly  enriched  in  sulfate  reducing 
and  fermentative  bacteria  that  contain  different 
lipid  'fingerprints'  compared  to  the  microbiota 
found  at  the  surface  or  deep  sea;  (3)  There  is  an 
absence  of  microeukaryotes  such  as  algae,  fungi, 
protozoa,  and  micrometazoa  in  the  groundwater 
microbiota;  (4)  The  microbiota  of  the  groundwater 
system  exists  under  conditions  of  unbalanced 
growth  in  which  the  cells  are  metabolizing  but  not 
dividing.  This  is  reflected  in  the  20-fold  higher 
content  of  PHB/cell  and  the  large  amount  of 
uronic  acid-rich  extracellular  polysaccharide  gly- 
cocalyx  seen  in  the  electron  microscope.  These 
microbes  not  only  constitute  a  different  community 
but  exist  in  different  metabolic  status;  (5)  Methods 
exist  or  can  be  readily  adapted  by  which  the  activi- 
ty of  this  unique  bacterial  community  can  be  corre- 
lated to  its  distinctive  biodegradative  activities. 
This  will  be  essential  in  the  management  decisions 
necessary  to  protect  the  water  resource.  Ground- 
water aquifer  sediments  from  410  m  below  the 
surface  were  analyzed  with  these  methods  and 
quite  similar  microbiota  was  detected.  (See  also 
W88-02533)  (Lantz-PTT) 
W88-02546 


INTERACTION  BETWEEN  ORGANIC  MOLE- 
CULES AND  MINERAL  SURFACES, 

Michigan  State  Univ.,  East  Lansing.  Dept.  of  Crop 

and  Soil  Sciences. 

For  primary  bibliographic  entry  see  Field  5B. 

W88-02550 


MICROBIOLOGICAL     CHARACTERIZATION 
OF  SUBSURFACE  ENVIRONMENTS, 

Cornell  Univ.,  Ithaca,  NY. 

For  primary  bibliographic  entry  see  Field  5A. 

W88-02551 


REGIONAL  APPROACH  TO  GROUND 
WATER  INVESTIGATIONS, 

Oklahoma  State  Univ.,  Stillwater. 

W.  A.  Pettyjohn. 

IN:  Ground  Water  Quality,  John  Wiley  and  Sons, 

New   York,   NY.    1985.   p  402-417,   7   fig,   7  ref. 

Descriptors:  'Groundwater  movement,  'Ground- 
water budget,  'Regional  analysis,  Geohydrology, 
Remote  sensing,  Stream  hydrographs,  Hydro- 
graphs,  Mathematical  studies,  Graphical  analysis, 
Flow  profiles,  Seepage. 

Commonly  a  research  plan  is  not  formulated  prior 
to  the  initiation  of  hydrogeological  field  studies. 
Such  a  plan,  if  based  on  sound  hydrogeologic 
principles,  should  lead  the  investigator  down  a 
logical  path  toward  a  solution  that  minimizes  costs 
and  maximizes  efficiency.  Generally  hydrogeolo- 
gists  depend  on  the  very  expensive  and  locally 
seasonal  process  of  drilling  test  holes  and  wells  to 
obtain  basic  data.  Such  drilling  is  usually  essential, 
but  a  variety  of  techniques  are  available  to  asses 
hydrogeologic  conditions  from  a  regional  perspec- 
tive that  can  substantially  reduce  field  costs. 
Remote  sensing  and  stream  hydrographs  are  two 
such  methods,  as  well  as  the  calculation  of  flow- 
duration  curves,  flow  ratios,  and  the  measurement 
of  seepage  or  dry-weather  values.  Generally,  this 
data  is  needed  for  regional  studies  and  can  be 
easily  and  inexpensively  obtained.  (See  also  W88- 
02533)  (Lantz-PTT) 
W88-02552 


ADVECTION-DISPERSION-SORPTION 
MODELS    FOR    SIMULATING    THE   TRANS- 
PORT OF  ORGANIC  CONTAMINANTS, 

Stanford  Univ.,  CA.  Terman  Engineering  Center. 
For  primary  bibliographic  entry  see  Field  5B. 
W88-02553 


BEHAVIOR  AND  FATE  OF  HALOGENATED 
HYDROCARBONS  IN  GROUND  WATER, 

Eidgenoessische   Anstalt   fuer   Wasserversorgung, 
Abwasserreinigung   und   Gewaesserschultz,    Due- 
bendorf  (Switzerland). 
For  primary  bibliographic  entry  see  Field  5B. 

W88-02554 


SURVIVAL  AND  TRANSPORT  OF  PATHO- 
GENIC BACTERIA  AND  VIRUSES  IN 
GROUND  WATER, 


BASIC    CONCEPTS    FOR    GROUND    WATER 
TRANSPORT  MODELING, 

National    Center    for    Ground    Water    Research, 

Norman,  OK. 

For  primary  bibliographic  entry  see  Field  5B. 

W88-02558 


GROUNDWATER  CONTAMINATION. 

National  Research  Council,  Washington,  DC. 
For  primary  bibliographic  entry  see  Field  5E. 
W88-02602 


EXTENT  OF  GROUNDWATER  CONTAMINA- 
TION IN  THE  UNITED  STATES, 

Academy  of  Natural  Sciences  of  Philadelphia,  PA. 
For  primary  bibliographic  entry  see  Field  5B. 
W88-02603 


MOVEMENT  OF  CONTAMINANTS  IN 
GROUNDWATER:  GROUNDWATER  TRANS- 
PORT -  ADVECTION  AND  DISPERSION, 

Wisconsin  Univ. -Madison. 

For  primary  bibliographic  entry  see  Field  5B. 

W88-02604 


CONTAMINANTS        IN        GROUNDWATER: 
CHEMICAL  PROCESSES, 

Waterloo  Univ.  (Ontario). 

For  primary  bibliographic  entry  see  Field  5B. 

W88-02605 


SHALLOW   LAND  BURIAL  OF  MUNICIPAL 
WASTES, 

Illinois  State  Geological  Survey  Div.,  Champaign. 
For  primary  bibliographic  entry  see  Field  5E. 
W88-02606 


DEEP  BURIAL  OF  TOXIC  WASTES, 

Arizona  Univ.,  Tucson. 

For  primary  bibliographic  entry  see  Field  5E. 

W88-02607 


GROUNDWATER  CONTAMINATION  AND 
AQUIFER  RECLAMATION  AT  THE  ROCKY 
MOUNTAIN  ARSENAL,  COLORADO, 

Geological  Survey,  Reston,  VA. 

For  primary  bibliographic  entry  see  Field  5B. 

W88-02608 


GEOLOGIC  PROBLEMS  AT  LOW-LEVEL  RA- 
DIOACTIVE WASTE-DISPOSAL  SITES, 

Geological  Survey,  Reston,  VA. 

For  primary  bibliographic  entry  see  Field  5E. 

W88-02609 


GROUNDWATER  FLOW  MODELING  STUDY 
OF  THE  LOVE  CANAL  AREA,  NEW  YORK, 

GeoTrans,  Inc.,  Reston,  VA. 

J.  W.  Mercer,  C.  R.  Faust,  and  L.  R.  Silka. 
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WATER  CYCLE— Field  2 


Groundwater  Contamination,  National  Academy 
Press,  Washington,  DC.  February  1984.  p  109-119, 
6  fig.  3  tab,  20  ref.  EPA  Subcontract  No.  1-619- 
O26-222-0O3D.  EPA  Contract  No.  68-02-3168. 

Descriptors:  'Hazardous  wastes,  'Model  studies, 
•Love  Canal,  *New  York,  'Groundwater  move- 
ment, 'Groundwater  pollution,  'Hydrologic 
models,  'Aquifer  testing,  'Path  of  pollutants, 
Water  pollution  sources.  Landfills,  Leaching,  Lea- 
chates.  Hazardous  materials. 

Increasing  awareness  of  the  problems  presented  by 
hazardous  waste  sites  is  leading  toward  an  in- 
creased interest  in,  and  application  of,  groundwater 
models.  During  the  fall  of  1980,  a  groundwater 
modeling  study  was  conducted  at  the  Love  Canal 
area,  Niagara  Falls,  New  York.  Flow  models  were 
used  to  aid  in  data  reduction  and  analysis  and  to 
attempt  prediction  of  groundwater  movement. 
Both  slug  tests  and  aquifer  tests  were  analyzed. 
The  conceptual  framework  for  the  hydrogeologic 
units  underlying  Love  Canal  consists  of  a  shallow 
water-table  system  of  silts  and  fine  sands  and  a 
deeper  confined  system  in  the  Lockport  Dolomite. 
The  intervening  confining  layers  consist  of  lacus- 
trine and  glacial  clays.  Modeling  in  the  dolomite 
focused  on  characterizing  the  aquifer  and  assessing 
the  potential  for  its  contamination.  Best  judgement 
indicates  that  for  the  Lockport  to  be  contaminated, 
the  confining  bed  would  have  to  be  breached. 
Analysis  of  remedial  action  for  the  Lockport  Dolo- 
mite indicates  that  three  interceptor  wells  at  the 
south  end  of  the  canal,  pumped  at  only  32.3  cu  m/ 
day,  would  reverse  the  flow  of  groundwater  to  the 
river  and  provide  an  adequate  halt  to  migration  of 
potential  contaminants  to  the  river.  (See  also  W88- 
02602)  (Author's  abstract) 
W88-02610 


NONPOINT  CONTAMINATION  OF  GROUND- 
WATER ON  LONG  ISLAND,  NEW  YORK, 

Environmental    Protection   Agency,   Washington, 

DC 

For  primary  bibliographic  entry  see  Field  5B. 

W88-02611 


HYDROGEOCHEMICAL      STUDIES      AT 
LANDFILL  IN  DELAWARE, 

Geological  Survey,  Reston,  VA. 

For  primary  bibliographic  entry  see  Field  5B. 

W88-02612 


ASSESSMENT  OF  THE  POTENTIAL  FOR  RA- 
DIONUCLIDE MIGRATION  FROM  A  NUCLE- 
AR EXPLOSION  CAVITY, 

Los  Alamos  National  Lab.,  NM. 

For  primary  bibliographic  entry  see  Field  5B. 

W88-02613 


GROUNDWATER    RESTORATION    WITH    IN 
SITU  URANIUM  LEACH  MINING, 

Texas  Univ.  at  Austin. 

For   primary   bibliographic   entry   see   Field   5G. 

W88-02614 


SELECTED  VARIABLES  AFFECTING  THE 
CHOICE  BETWEEN  FEDERAL  AND  STATE 
REGULATORY  RESPONSIBILITY:  GROUND- 
WATER QUALITY  AS  AN  ILLUSTRATIVE 
CASE, 

Utah  State  Univ.,  Logan. 
For  primary  bibliographic  entry  see  Field  6E. 
W88-02615 


RISK  ASSESSMENT  FOR  THE  PREVENTION 
OF  GROUNDWATER  CONTAMINATION, 

Case  Western  Reserve  Univ.,  Cleveland,  OH. 
Y.  Y.  Haimes. 

Groundwater  Contamination,  National  Academy 
Press,  Washington,  DC.  February  1984.  p  166-179, 
3  fig,  52  ref.  NSF  Grant  No.  ENG-79-03605  and 
DOE  Grant  No.  DEACO-180-RA050256. 

Descriptors:  'Groundwater  pollution,  'Water  law, 
'Water  pollution  prevention,  'Risks,  'Groundwat- 
er management,  Public  policy,  Water  quality  con- 


trol. Water  policy,  Economic  aspects.  Evaluation, 
Cost-benefit  analysis. 

Groundwater,  which  is  a  major  source  of  water 
supply  in  the  United  States  is  facing  severe  quanti- 
ty and  quality  problems.  Once  contaminated,  the 
options  available  for  its  use  are  both  limited  and 
costly.  The  immense  risks  and  costs  to  the  public 
associated  with  groundwater  contamination  neces- 
sitate the  formulation  of  public  policy  that  is  con- 
ducive to  the  prevention  of  this  contamination. 
This  chapter  addresses  the  prevention  of  ground- 
water contamination  through  the  use  of  risk  assess- 
ment, which  embraces  both  the  determination  of 
costs,  benefits,  and  levels  of  risks  and  the  process 
of  their  social  evaluation.  Since  the  U.  S.  Environ- 
mental Protection  Agency  (EPA),  mandated  by 
present  laws,  will  eventually  promulgate  national 
effluent  guidelines  that  should  be  scientifically  and 
technologically  sound,  economically  efficient,  and 
socially  equitable,  the  adoption  of  risk  assessment 
for  this  purpose  seems  imperative.  Several  recently 
developed  risk-assessment  methodologies  that  inte- 
grate multiobjective  trade-off  analysis  are  evaluat- 
ed in  terms  of  their  effective  use  in  the  formulation 
of  public  policies  leading  to  the  prevention  of 
groundwater  contamination.  Two  risk-assessment 
methodologies  -  the  multiobjective  statistical 
method  (MSM)  and  the  partitioned  multiobjective 
risk  method  (PMRM)  -  are  also  evaluated  in  terms 
of  their  specific  usefulness  to  the  EPA's  ongoing 
effort  in  promulgating  national  effluent  guidelines 
to  limit  toxic  pollutants.  Finally,  the  applicability 
of  'economic  incentives'  discussed  in  the  report  by 
the  NRC  Committee  on  Ground  Water  Resources 
in  Relation  to  Coal  Mining  (1981)  is  also  evaluated 
within  the  framework  of  risk  assessment.  (See  also 
W88-02602)  (Author's  abstract) 
W88-02616 


ANALYTICAL  MODEL  FOR  MULTIDIMEN- 
SIONAL TRANSPORT  OF  A  DECAYING  CON- 
TAMINANT SPECIES, 

Texas  A  and  M  Univ.,  College  Station.  Dept.  of 

Geology. 

For  primary  bibliographic  entry  see  Field  5B. 

W88-02766 


APPLICATION  OF  THE  TRITIUM  INTER- 
FACE METHOD  FOR  DETERMINING  RE- 
CHARGE RATES  TO  UNCONFINED  DRIFT 
AQUIFERS:  I.  HOMOGENEOUS  CASE, 

Michigan  State  Univ.,  East  Lansing.  Dept.  of  Geo- 
logical Sciences. 

G.  J.  Larson,  M.  R.  Delcore,  and  S.  Offer. 
Journal  of  Hydrology  JHYDA7,  Vol.  91,  No.  1/2, 
p  59-72,  May  15,  1987.  6  fig,  1  tab,  57  ref.  Geologi- 
cal Society  of  America  Grant  2890-81. 

Descriptors:  'Groundwater  recharge,  'Tritium 
interface  method,  'Aquifers,  'Glacial  aquifers, 
'Tracers,  'Infiltration,  'Tritium,  'Groundwater, 
Aquifer  characteristics,  Aquifer  testing,  Saturation 
zone,  Homogeneity,  Cape  Cod,  Massachusetts, 
Groundwater  movement,  Water  table,  Hydrologic 
budget. 

The  depth  of  penetration  of  bomb  tritium  into  the 
saturated  zone  was  used  to  calculate  the  rate  of 
groundwater  recharge  to  an  unconfined  homoge- 
neous drift  aquifer  in  Cape  Cod,  Massachusetts 
(U.S.A.).  The  aquifer  is  of  glaciofluvial  origin  and 
is  composed  of  well  sorted  sand  and  gravel.  Triti- 
um concentration  in  groundwater  ranged  from  0  to 
85  T.U.  Bomb  tritium  (>  5  T.U.)  was  found  in  45 
groundwater  samples  collected  from  1.5  to  27.1  m 
below  the  water  table;  prebomb  tritium  concentra- 
tions (<  5  T.U.)  were  identified  in  4  samples 
collected  from  25.6  to  41.1  m  below  the  water 
table.  Assuming  piston-type  flow  beneath  ground- 
water divides,  the  rate  of  recharge  to  the  aquifer 
was  found  to  range  from  33.7  to  40.6  cm/year. 
This  range  agrees  favorably  with  recharge  esti- 
mates previously  determined  from  water  budget 
analysis.  (See  also  W88-02768)  (Author's  abstract) 
W88-02767 


APPLICATION  OF  THE  TRITIUM  INTER- 
FACE METHOD  FOR  DETERMINING  RE- 
CHARGE RATES  TO  UNCONFINED  DRIFT 
AQUIFERS:  II.  NON-HOMOGENEOUS  CASE, 


Groundwater — Group  2F 

Michigan  State  Univ.,  East  Lansing.  Dept.  of  Geo- 
logical Sciences. 

M.  R.  Delcore,  and  G.  J.  Larson. 
Journal  of  Hydrology  JHYDA7,  Vol.  91,  No.  1/2, 
p  73-81,  May  15,  1987.  5  fig,  31  ref. 

Descriptors:  'Groundwater  recharge,  'Tritium 
interface  method,  'Aquifers,  'Glacial  aquifers, 
•Tracers,  'Infiltration,  'Groundwater  movement, 
•Tritium,  'Groundwater,  Aquifer  characteristics, 
Aquifer  testing,  Saturation  zone,  Nonhomogeneity, 
Michigan,  Water  table,  Hydrologic  budget. 

The  depth  of  penetration  of  bomb  tritium  into  the 
saturated  zone  was  used  to  calculate  the  rate  of 
groundwater  recharge  to  an  unconfined  non-ho- 
mogeneous drift  aquifer  in  southwestern  Michigan 
(U.S.A.).  The  aquifer  is  of  glaciofluvial  origin  and 
is  composed  of  sand  and  gravel  and  interstratified 
lenses  of  S'U.  Bomb  tritium  (>5  T.U.)  was  found  in 
40  groundwater  samples,  collected  from  1.7  to  29.6 
m  below  the  water  table;  prebomb  tritium  (<5 
T.U.)  was  identified  in  5  samples  collected  from 
21.3  to  33.2  m  below  the  water  table.  Assuming 
piston-type  flow  beneath  groundwater  divides,  the 
rate  of  recharge  to  the  aquifer  was  found  to  range 
from  17.6  to  35.1  cm/year.  This  range  agrees  fa- 
vorably with  recharge  estimates  previously  deter- 
mined from  water  budget  analysis.  (See  also  W88- 
02767)  (Author's  abstract) 
W88-02768 


COMPARING  A  THREE-DIMENSIONAL  AND 
A  DUPUIT-FORCHHEIMER  SOLUTION  FOR 
A  CIRCULAR  RECHARGE  AREA  IN  A  CON- 
FINED AQUIFER, 

Indiana  Univ.,  Bloomington.  School  of  Public  and 

Environmental  Affairs. 

For  primary  bibliographic  entry  see  Field  5B. 

W88-02769 


NOTE  ON  THE  ANALYSIS  OF  SLUG  TESTS, 

Ministry  of  Agriculture,  Jerusalem  (Israel).  Hydro- 
logical  Service. 

For  primary  bibliographic  entry  see  Field  7C. 
W88-02773 


STOCHASTIC  MODELING  OF  VERTICALLY 
AVERAGED  CONCENTRATION  UNCERTAIN- 
TY IN  A  PERFECTLY  STRATIFIED  AQUIFER, 

Stanford  Univ.,  CA.  Dept.  of  Civil  Engineering. 
For  primary  bibliographic  entry  see  Field  6A. 

W88-02777 


GROUNDWATER  GEOCHEMISTRY  OF 
SHORT-TERM  AQUIFER  THERMAL  ENERGY 
STORAGE  TEST  CYCLES, 

Illinois  State  Water  Survey  Div.,  Champaign. 

T.  R.  Holm,  S.  J.  Eisenreich,  H.  L.  Rosenberg,  and 

N.  P.  Holm. 

Water  Resources  Research  WRERAQ,  Vol.  23, 

No.  6,  p  1005-1019,  June  1987.  9  fig,  12  tab,  69  ref. 

Descriptors:  'Groundwater  geochemistry, 
'Aquifers,  'Thermal  capacity,  'Water  chemistry, 
'Injection  wells,  *Geothermal  wells,  *Chemical 
properties,  'Geochemistry,  *Model  studies,  *Data 
interpretation,  Groundwater,  Chemical  reactions, 
Thermal  energy,  Geothermal  resources,  Water 
temperature,  Mathematical  equations,  Ion  ex- 
change. 

The  changes  in  the  concentrations  of  Ca,  dissolved 
silica,  and  alkalinity  of  the  recovery  waters  of  four 
short-term  aquifer  thermal  energy  storage  test 
cycles  with  respect  to  the  injection  waters  and  the 
correlation  of  these  concentrations  with  recovery 
water  temperatures  indicate  that  quartz  and  calcite 
dissolved  during  hot  water  storage.  This  hypothe- 
sis was  supported  by  chemical  equilibrium  model- 
ing and  mass  balance  calculations.  Magnesium  con- 
centrations were  lower  in  recovery  waters  than  in 
injection  waters.  Chemical  equilibrium  modeling 
indicated  that  a  Mg  silicate  (talc)  could  have  preci- 
pitated. Potassium  concentrations  correlated  well 
with  temperatures,  probably  because  of  ion  ex- 
change involving  potassium  feldspars  in  the  aqui- 
fer. (Author's  abstract) 
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Field  2— WATER  CYCLE 
Group  2F — Groundwater 


W88-02778 


PARAMETER  ESTIMATION  IN  GROUND- 
WATER: CLASSICAL,  BAYESIAN,  AND  DE- 
TERMINISTIC ASSUMPTIONS  AND  THEIR 
IMPACT  ON  MANAGEMENT  POLICIES, 

Wright  State  Univ.,  Dayton,  OH. 

For  primary  bibliographic  entry  see  Field  4B. 

W88-02780 


PERTURBATION  BOUNDARY  ELEMENT 
CODE  FOR  STEADY  STATE  GROUNDWATER 
FLOW  IN  HETEROGENEOUS  AQUIFERS, 

Delaware  Univ.,  Newark.  Dept.  of  Civil  Engineer- 
ing. 

O.  E.  Lafe,  and  A.  H.-D.  Cheng. 
Water  Resources  Research  WRERAQ,  Vol.  23, 
No.  6,  p  1079-1084,  June  1987.  6  fig,  1  tab,  11  ref. 

Descriptors:  'Groundwater  movement,  'Aquifers, 
•Data  interpretation,  *Darcys  Law,  'Mathemati- 
cal equations,  Steady  state  flow,  Boundary  element 
code,  Porous  media,  Piezometric  head,  Laplace 
equation,  Mathematical  studies,  Poisson  equations. 

A  boundary  element  code  for  the  steady  state 
Darcy's  flow  in  heterogeneous  porous  media  is 
based  on  the  expansion  of  the  piezometric  head 
into  perturbation  series.  The  governing  equation  is 
decomposed  into  a  Laplace  equation  and  a  se- 
quence of  Poisson  equations  with  known  right 
sides.  Regular  boundary  element  procedure  is  ap- 
plied for  their  solutions.  Three  numerical  examples 
with  moderate  hydraulic  conductivity  variations 
are  provided  to  demonstrate  the  applicability  of 
the  code.  The  convergence  of  the  perturbation 
solution  is  discussed  using  a  one-dimensional  prob- 
lem. (Author's  abstract) 
W88-02785 


ANALYTICAL  AND  EXPERIMENTAL  SOLU- 
TIONS FOR  DRAINAGE  OF  SLOPING  LANDS 
WITH  TIME- VARYING  RECHARGE, 

Govind   Ballabh   Pant  Univ.   of  Agriculture  and 

Technology,  Pantnagar  (India). 

S.  Ram,  and  H.  S.  Chauhan. 

Water  Resources  Research  WRERAQ,  Vol.  23, 

No.  6,  p  1090-1096,  June  1987.  5  fig,  4  tab,  19  ref. 

Descriptors:  'Subsurface  drainage,  'Phreatic 
aquifers,  'Groundwater  recharge,  'Aquifers, 
'Data  interpretation,  Model  studies,  Mathematical 
equations,  Mathematical  studies,  Slopes,  Drainage 
systems,  Design  criteria,  Differential  equations, 
Water  table,  Boussinesq  equation,  Drains,  Ground- 
water. 

M.  J.  Boussinesq's  (1904)  nonlinear  partial  differen- 
tial equation  for  unsteady  state  flow  of  water 
through  a  phreatic  aquifer  resting  on  a  sloping 
impervious  barrier  and  receiving  time-varying  re- 
charge was  solved.  Two  patterns  of  recharge  rates, 
i.e.,  linearly  increasing  and  exponentially  declining 
with  time  were  considered.  The  initial  conditions 
of  the  water  table  were  taken  at  the  drain  level. 
Transformations  were  devised  to  transform  the 
resulting  approximate  linearized  Boussinesq  equa- 
tion to  the  form  of  a  one-dimensional  heat  flow 
equation  for  each  case  of  recharge  pattern,  and 
analytical  solutions  for  the  height  of  the  water 
table  between  parallel  drains  were  obtained  in  the 
form  of  a  convergent  series.  The  analytical  solu- 
tions were  experimentally  verified  with  a  Hele- 
Shaw  model.  A  reasonably  close  agreement  was 
found  in  the  computed  and  observed  phreatic  sur- 
faces. The  results  showed  that  the  analytical  solu- 
tions presented  can  be  used  with  reasonable  accu- 
racy for  designing  subsurface  drainage  in  sloping 
aquifers.  (Author's  abstract) 
W88-02787 


FLOW  EQUATIONS  IN  TERMS  OF  PIEZOME- 
TER LEVELS  FOR  NONISOTHERMAL  FLUID 
IN  LOW-PERMEABILITY  POROUS  MEDIUM, 

Rockwell  International,  Richland,  WA.  Rockwell 

Hanford  Operations 

For  primary  bibliographic  entry  see  Field  5E. 

W88-02788 


FLUID  FLOW  IN  CRYSTALLINE  ROCKS:  RE- 
LATIONSHIPS BETWEEN  GROUNDWATER 
SPRING  ALIGNMENTS  AND  OTHER  SUR- 
FACE LINEATIONS  AT  ALTNABREAC, 
UNITED  KINGDOM, 

British  Geological  Survey,  Keyworth  (England). 
N.  R.  Brereton,  T.  J.  McEwen,  and  M.  K.  Lee. 
Journal  of  Geophysical  Research  JJGBDU,  Vol. 
92,  No.  B8,  p  7797-7806,  July  1987.  6  fig,  19  ref. 

Descriptors:  'Groundwater  movement,  'Geologic 
fractures,  'Radioactive  waste  disposal,  'Fault 
springs,  'Path  of  pollutants,  'Surface-groundwater 
relations,  'Granites,  Surveys,  Groundwater, 
Springs,  Mapping. 

The  Strath  Halladale  Granite  in  the  region  around 
Altnabreac,  northern  Scotland,  United  Kingdom, 
has  been  studied  for  use  in  disposing  of  radioactive 
wastes  by  establishing  a  relationship  between  the 
regional  distribution  of  faults  and  fracture  zones, 
surface  discharges  of  groundwater,  and  ground- 
water flow  systems.  A  major  component  of  the 
groundwater  flow  is  through  the  rock  fractures. 
Because  of  the  extensive  superficial  cover  the  sur- 
face expression  of  major  fractures  was  difficult  to 
identify  from  the  limited  surface  exposures.  Geo- 
physical surveys  and  aerial  photography  enabled 
the  authors  to  define  lineations  which  could  be 
related  to  the  presence  of  fractures.  The  areal 
distribution  of  groundwater  spring  discharges  was 
mapped  using  thermal  infrared  line  scan  tech- 
niques. The  distribution  of  these  springs  has  been 
studied  to  assess  their  relationships  to  surface  linea- 
ments and  to  correlations  with  geophysical  and 
fracture  mapping  data.  (Author's  abstract) 
W88-02834 


HYDROLOGICAL  PROPERTIES  OF  TOPO- 
PAH  SPRING  TUFF:  LABORATORY  MEAS- 
UREMENTS, 

Lawrence  Livermore  National  Lab.,  CA. 
For  primary  bibliographic  entry  see  Field  5E. 
W88-02836 


HYDROSEISMICITY  -  A  HYPOTHESIS  FOR 
THE  ROLE  OF  WATER  IN  THE  GENERATION 
OF  INTRAPLATE  SEISMICITY, 

Virginia  Polytechnic  Inst,  and  State  Univ.,  Blacks- 
burg.  Dept.  of  Geological  Sciences. 
J.  K.  Costain,  G.  A.  Bollinger,  and  J.  A.  Speer. 
Geology  GLGYB,  Vol.  15,  No.  7,  p  618-621,  July 
1987.  2  fig,  33  ref. 

Descriptors:  'Model  studies,  'Hydroseismicity, 
'Interplate  seismicity,  'Geohydrology,  'Earth- 
quakes, 'Seismic  properties,  'Groundwater,  'Geo- 
logic fractures,  Water  table,  Hydraulic  head,  Re- 
charge, Hydrology,  Tectonics. 

A  new  hypothesis,  termed  hydroseismicity,  sug- 
gests that  in  crustal  volumes  with  fracture  perme- 
ability, natural  increases  in  hydraulic  head  caused 
by  transient  increases  in  the  elevation  of  the  water 
table  in  recharge  areas  of  groundwater  basins  can 
be  transmitted  to  depths  of  10-20  km  and  thereby 
trigger  earthquakes.  The  flow-path  geometry  re- 
sembles, except  for  scale,  the  model  familiar  to 
groundwater  hydrologists  for  near-surface  flow. 
Possible  trigger  mechanisms  for  hydroseismicity 
include  small  increases  in  fluid  pressure  at  hypo- 
central  depths  caused  by  such  transient  increases, 
the  dissolution  of  minerals  in  water,  and  the  solu- 
bility of  water  in  minerals  (hydrolytic  weakening) 
that  leads  to  structural  weakening.  A  change  in 
water  level  of  less  than  1  m  (<  0.1  bar)  is  suffi- 
cient, in  principle,  to  trigger  seismicity  along  a 
preexisting  fault  in  a  crust  already  tectonically 
stressed  close  to  failure.  Flow  lines  in  the  hydro- 
seismicity model  are  over  distances  of  tens  of  kilo- 
meters. Implicit  in  the  model  is  a  primarily  diffuse 
distribution  of  epicenters  (as  is  observed  in  the 
region)  rather  than  concentrations  along  discrete 
geologic  (faults)  or  geomorphic  (rivers)  elements. 
(Author's  abstract) 
W88-02837 


HYDROGEOCHEMICAL  STUDY  OF  THE 
DRINKING  WATER  FROM  THE  KHAYBAR 
VILLAGE,  SW  SAUDI  ARABIA, 


King  Saud  Univ.,  Riyadh  (Saudi  Arabia). 

A.  A.  Almohandis. 

Toxicological     and     Environmental     Chemistry 

TXECBP,  Vol.  15,  No.  3,  p  197-206,  1987.  4  fig,  3 

tab,  10  ref. 

Descriptors:  'Hydrogeochemistry,  'Drinking 
water,  'Wells,  'Groundwater,  Saudi  Arabia, 
Water  quality,  Odors,  Tastes,  Alkalinity. 

The  results  of  chemical  analysis  of  four  drinking 
waters  from  the  Khaybar  village,  SW  Saudi  Arabia 
are  presented.  Four  main  water-wells  in  the  Khay- 
bar village  were  investigated.  The  Khaybar 
ground  water  is  clear  without  odor  but  its  taste 
differs  according  to  the  amount  of  total  dissolved 
solids  (T.D.S.).  The  pH  values  of  such  water  are 
slightly  alkaline.  T.D.S.  of  the  Khaybar  water  is 
higher  than  the  Saudi  highest  desired  level,  but  it  is 
generally  within  the  Saudi  maximum  permissible 
level.  Good  drinking  quality  water  can  be  found  in 
Al  Mazaab  and  Al  Tilah  water-wells  in  the  Khay- 
bar village.  The  other  two  water-wells  can  be  used 
for  irrigation  purposes  only.  The  geological  fea- 
tures of  the  Khaybar  area  suggest  a  meteoric  origin 
for  the  Khaybar  groundwater  which  has  been 
stored  in  the  fractured  metamorphic  and  igneous 
rocks  and  in  alluvial  deposits.  (Author's  abstract) 
W88-02883 


COMPUTED  SOLID  PHASES  LIMITING  THE 
CONCENTRATION  OF  DISSOLVED  CON- 
STITUENTS IN  BASALT  AQUIFERS  OF  THE 
COLUMBIA  PLATEAU  IN  EASTERN  WASH- 
INGTON, 

Battelle  Pacific  Northwest  Labs.,  Richland,  WA. 
For  primary  bibliographic  entry  see  Field  2K. 
W88-02894 


HYDRO-GEOCHEMICAL  STUDIES  OF  URA- 
NIUM MILL-TAILING  Pn.ES  AT  RD/ERTON, 
WYOMING  AND  MAYBELL,  COLORADO, 

California   Univ.,    Berkeley.    Lawrence    Berkeley 

Lab. 

For  primary  bibliographic  entry  see  Field  5B. 

W88-02897 


GROUND-WATER  DAMS  FOR  RURAL 
WATER  SUPPLY  IN  DEVELOPING  COUN- 
TRIES, 

Royal  Inst,  of  Tech.,  Stockholm  (Sweden).  Institu- 

tionen  foer  Kulturteknik. 

For  primary  bibliographic  entry  see  Field  8A. 

W88-02924 


GROUND-WATER  QUALITY  DATA  FROM 
THE  NORTHERN  MISSISSIPPI  EMBAYMENT 
-  ARKANSAS,  MISSOURI,  KENTUCKY,  TEN- 
NESSEE AND  MISSISSIPPI, 

Geological  Survey,  Nashville,  TN.  Water  Re- 
sources Div. 

J.  V.  Brahana,  T.  O.  Mesko,  J.  F.  Busby,  and  T.  F. 
Kraemer. 

Available  from  OFSS,  USGS,  Box  25425,  Lake- 
wood,  CO  80225.  USGS  Open-File  Report  85-683, 
1985.  15  p,  2  fig,  6  tab,  21  ref. 

Descriptors:  'Groundwater  quality  data,  'Ground- 
water sampling,  'Arkansas,  'Missouri,  'Illinois, 
♦Kentucky,  'Tennessee,  'Mississippi,  Major  con- 
stituents, Trace  constituents,  Dissolved  gases, 
Stable  isotopes,  Unstable  isotopes,  Northern  Mis- 
sissippi Embayment,  New  Madrid  Seismic  Zone, 
New  Madrid  Earthquake  Region,  McNairy  Sand, 
Nacatoch  Sand,  Ripley  formation. 

Groundwater  quality  data  were  collected  from  42 
selected  wells  in  the  McNairy-Nacatoch-Ripley 
and  the  lower  Wilcox  aquifers  of  the  northern 
Mississippi  embayment.  The  study  is  part  of  the 
Gulf  Coast  Regional  Aquifer  System  Analysis  (GC 
RASA)  study;  the  data  will  be  used  for  geochemi- 
cal  modeling  of  mineral  saturation  and  mass  trans- 
fer in  the  McNairy-Nacatoch-Ripley  aquifer.  The 
report  contains  two  figures  showing  the  location  of 
sampling  sites  for  each  of  the  two  aquifers,  six 
tables  of  data  which  contain  (1)  well  descriptions 
and  (2)  concentrations  of  major  constituents,  trace 
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constituents,  dissolved  gases,  stable  and  unstable 
isotopes  of  low  mass  (C,  H,  O,  and  S),  and  unstable 
isotopes  of  high  mass  (Rn,  Ra,  and  U),  and  a  brief 
documentation  of  the  methods  used  for  sample 
collection  and  analysis.  (USGS) 
W88-02955 


WATER-QUALITY  DATA  FOR  AQUIFERS  IN 
EAST-CENTRAL  NEW  JERSEY,  1981-82, 

Geological  Survey,  Trenton,  NJ.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  7C. 

W88-02956 


GEOHYDROLOGIC  DATA  FOR  TEST  WELL 
UE-25P  1,  YUCCA  MOUNTAIN  AREA,  NYE 
COUNTY,  NEVADA, 

Geological  Survey,  Denver,  CO.  Water  Resources 
Div. 

R.  W.  Craig,  and  K.  A.  Johnson. 
Available  from  OFSS,  USGS,  Box  25425,  Lake- 
wood,  CO  80225.  USGS  Open-File  Report,  Basic 
Data   84-450,    1984.   63   p,   49   fig,   6   tab,   9   ref. 

Descriptors:  *Hydrologic  data,  'Groundwater  hy- 
drology, 'Pumping  tests,  'Nevada  Test  Site, 
•Nevada,  Water  quality,  Water  level,  Nye  County, 
Yucca  Mountain. 

This  report  presents  the  following  data  for  test 
well  UE-25p  1  in  Nye  County,  Nevada:  drilling 
operations,  lithology,  availability  of  borehole  geo- 
physical logs,  water  levels,  future  availability  of 
core  analyses,  water  chemistry,  pumping  tests, 
borehole-flow  surveys,  and  packer-injection  tests. 
The  well  is  one  of  a  series  of  test  wells  drilled  in 
and  near  Yucca  Mountain  adjacent  to  the  Nevada 
Test  Site  in  cooperation  with  the  U.S.  Department 
of  Energy.  These  investigations  are  part  of  the 
Nevada  Nuclear  Waste  Storage  Investigations  to 
identify  suitable  sites  for  underground  storage  of 
high-level  radioactive  wastes.  Test  well  UE-25p  1 
was  the  first  in  the  Yucca  Mountain  area  to  pene- 
trate rocks  of  Paleozoic  age.  To  a  depth  of  1,244 
meters,  the  rocks  are  predominantly  ash-flow  tuffs 
of  Tertiary  age.  From  1,244  meters  to  a  total  depth 
of  1,805  meters,  the  rock  is  dolomite  of  Paleozoic 
age.  (USGS) 
W88-02957 


WATER     RESOURCES     MANAGEMENT     IN 
LOWNDES  COUNTY,  MISSISSIPPI, 

Mississippi  State  Univ.,  Mississippi  State.  Dept.  of 

Civil  Engineering. 

For   primary  bibliographic   entry   see   Field   6D. 

W88-02961 


WATER     RESOURCES     MANAGEMENT     IN 
ALCORN  COUNTY,  MISSISSIPPI, 

Mississippi  State  Univ.,  Mississippi  State.  Dept.  of 

Civil  Engineering. 

For   primary   bibliographic   entry   see   Field   6D. 

W88-02962 


GROUND  WATER  QUALLTY  IN  SOUTHEAST- 
ERN MINNESOTA, 

Minnesota  Univ.,  Minneapolis.   School  of  Public 

Health. 

For  primary  bibliographic  entry  see  Field  5A. 

W88-02968 


NITRATE  IN  THE  COLUMBIA  AQUIFER, 
CENTRAL  DELMARVA  PENINSULA,  MARY- 
LAND, 

Geological  Survey,  Towson,  MD.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  5B. 
W88-02969 


GROUND-WATER  SYSTEM  IN  THE  LA 
GRANGE  AQUIFER  NEAR  LA  GRANGE, 
SOUTHEASTERN  WYOMING, 

Geological   Survey,   Cheyenne,   WY.   Water   Re- 
sources Div. 
W.  B.  Borchert. 
Available  from  OFSS,  USGS,  Box  25425,  Lake- 


wood,  CO  80225.  USGS  Water-Resources  Investi- 
gations Report  83-4024,  1985.  56  p,  26  fig,  6  tab,  21 
ref. 

Descriptors:  'Wyoming,  'Model  studies,  'Com- 
puter models,  'Groundwater  movement, 
'Aquifers,  Geologic  formations,  Potentiometric 
level,  Hydrographs,  Irrigation  wells,  Surface  irri- 
gation, La  Grange  aquifer,  Sensitivity  analysis. 

Groundwater  is  being  developed  from  the  La 
Grange  aquifer  in  southeastern  Wyoming.  It  con- 
sists of  saturated  permeable  alluvium  that  is  hy- 
draulically  connected  with  most  of  the  underlying 
White  River  Group.  In  the  area  of  principal  inter- 
est east  of  Horse  Creek.  Hawk  Springs  Reservoir 
and  14  adjacent  wells  used  to  supplement  surface- 
water  supply  in  the  reservoir  are  in  a  natural 
discharge  area.  Upgradient  of  the  reservoir  there 
are  28  irrigation  wells  in  about  a  6-square-mile 
area.  In  this  area,  water  levels  declined  between  3 
and  12  feet  from  1973  to  1978  causing  concern 
about  the  effects  of  well  pumpage  on  the  hydrolog- 
ic  system.  A  digital  model  was  developed  and  used 
to  simulate  the  two-dimensional  groundwater  flow 
system  in  the  unconfined  La  Grange  aquifer.  Tran- 
sient simulations  were  made  for  1973-78  using  12 
time  periods  and  for  1978-80  using  25  time  periods. 
The  calibrated  digital  model  was  used  to  simulate 
four  6-month  pumping  alternatives  including  three 
hypothetical  alternatives  for  the  area  of  principal 
interest  east  of  Horse  Creek.  The  reservoir  altitude 
was  held  constant,  approximating  a  reservoir 
volume  7,000  acre-feet.  Pumping  alternative  1  sim- 
ulated historic  conditions  for  1973-78  including 
monthly  recharge  from  precipitation  which  was 
included  in  the  next  three  pumping  alternatives. 
For  pumping  alternative  1,  the  calculated  rate  of 
discharge  at  the  end  of  the  6-month  simulation  was 
5.2  cubic  feet  per  second  from  the  aquifer  to  the 
reservoir.  At  the  end  of  the  6-month  simulations 
for  pumping  alternatives  2  and  3,  the  calculated 
rate  of  discharge  to  the  reservoir  was  decreased  to 
0.4  cubic  feet  per  second  by  pumpage  from  the  14 
wells  and  to  3.8  cubic  feet  per  second  by  pumpage 
from  the  28  irrigation  wells.  For  pumping  alterna- 
tive 4,  pumpage  from  the  total  42  wells  resulted  in 
a  1.0  cubic  feet  per  second  loss  from  the  reservoir 
to  the  aquifer.  (USGS) 
W88-02970 


MAP  SHOWING  OUTCROPS  OF  PRE-QUA- 
TERNARY  ASH-FLOW  TUFFS  AND  VOLCANI- 
CLASTIC  ROCKS,  BASIN  AND  RANGE  PROV- 
INCE, NORTHERN  CALIFORNIA, 

Geological  Survey,  Lakewood,  CO.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  7C. 
W88-02971 


STEADY-STATE  COMPUTER  MODEL  OF  THE 
WATER-TABLE  AQUIFER  IN  THE  MULLICA 
RIVER  BASIN,  THE  PINE  BARRENS,  NEW 
JERSEY, 

Geological  Survey,  Trenton,  NJ.  Water  Resources 
Div. 

A.  W.  Harbaugh,  and  C.  L.  Tilley. 
Available  from  OFSS,  USGS,  Box  25425,  Lake- 
wood,  CO  80225.  USGS  Water-Resources  Investi- 
gations Report  84-4295,  1984.  33  p,  9  fig,  4  tab,  10 
ref. 

Descriptors:  'Computer  models,  'Groundwater- 
surface  relationships,  'Surface-ground water  rela- 
tionships, 'New  Jersey,  Groundwater,  Streams, 
Pine  Barrens. 

A  two-dimensional  steady-state  model  of  the 
water-table  aquifer  of  the  Mullica  River  basin  was 
made  to  evaluate  the  flow  system  and  data  re- 
quired to  simulate  it.  The  Mullica  River  basin 
covers  570  sq  mi  and  is  drained  by  numerous 
shallow  streams.  The  water-table  aquifer  consists 
of  sand  and  gravel  intermixed  with  clay  and  silt. 
The  computer  model  is  based  on  a  finite-difference 
method  with  stream-seepage  equations  coupled  to 
the  groundwater  equation.  The  model  was  applied 
to  the  approximately  steady-state  conditions  of 
March  1979.  Initial  estimates  of  streambed  hydrau- 
lic conductance  and  aquifer  hydraulic  conductivity 
were  adjusted   until   model   water  level   matched 


measured  water  level  within  5  ft  for  41  of  42  wells. 
Also,  model  streamflow  was  within  20  percent  of 
measured  streamflow  at  12  of  15  sites.  The  5,000-ft 
grid  spacing  should  be  adequate  for  a  future  pre- 
dictive model.  The  natural  flow  system  is  ade- 
quately simulated  by  a  two-dimensional  model. 
(USGS) 
W88-02972 


HYDROGEOLOGY  OF  THE  CROSS  BAR 
RANCH  WELL-FIELD  AREA  AND  PROJECT- 
ED IMPACT  OF  PUMPING,  PASCO  COUNTY, 
FLORIDA, 

Geological  Survey,  Tampa,  FL.  Water  Resources 
Div. 

C.  B.  Hutchinson. 

Available  from  OFSS,  USGS,  Box  25425,  Lake- 
wood,  CO  80225.  USGS  Water- Resources  Investi- 
gations Report  85-4001,  1985.  89  p,  36  fig,  10  tab, 
44  ref. 

Descriptors:  'Computer  models,  'Groundwater 
movement,  'Hydrogeology,  'Florida,  Water  man- 
agement, Pumping,  Evapotranspiration,  Pasco 
County. 

The  hydrogeology  and  development  of  a  ground- 
water flow  model  are  described  for  a  121-square- 
mile  area  in  Pasco  County,  Florida.  The  hydrogeo- 
logic  framework  consists  of  the  surficial  aquifer-a 
thin  blanket  of  sand-and  the  underlying  carbonates 
of  the  upper  Floridian  aquifer.  The  aquifers  are 
separated  by  a  leaky  sand  and  clay  confining  unit. 
The  Cross  Bar  Ranch  well  field  occupies  13  square 
miles  and  contains  17  production  wells  averaging 
about  700  feet  deep  and  tapping  the  upper  Florida 
aquifer.  Procedures  to  calibrate,  test  sensitivity  to 
input  parameters,  and  validate  the  model's  accura- 
cy are  described.  Pumping  at  30  million  gallons  per 
day  should  result  in  5  feet  of  decline  in  the  water 
table  of  the  surficial  aquifer  over  an  8-square-mile 
area  and  in  the  potentiometric  surface  of  the  Upper 
Florida  aquifer  over  a  15-square-mile  area.  Under 
the  45-million-per-day  maximum  permitted  rate, 
drawdown  should  be  5  feet  or  more  in  the  water 
table  and  potentiometric  surface  over  areas  of  16 
and  28  square  miles,  respectively.  At  the  center  of 
pumping,  water  levels  could  decline  15  to  25  feet. 
The  surficial  aquifer  could  possibly  be  completely 
dewatered  in  a  small  area  of  the  well  field  when 
pumping  is  at  the  maximum  rate.  (USGS) 
W88-02973 


HYDROGEOLOGY  OF  EASTERN  MICHAUD 
FLATS,  FORT  HALL  INDIAN  RESERVATION, 
IDAHO, 

Geological  Survey,  Idaho  Falls,  ID.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  5B. 
W88-02976 


STIMULATED  EFFECTS  OF  INCREASED  RE- 
CHARGE ON  THE  GROUND-WATER  FLOW 
SYSTEM  OF  YUCCA  MOUNTAIN  AND  VICIN- 
ITY, NEVADA-CALIFORNIA, 

Geological  Survey,  Denver,  CO.  Water  Resources 
Div. 

J.  B.  Czarnecki. 

Available  from  OFSS,  USGS,  Box  25425,  Lake- 
wood,  CO  80225.  USGS  Water-Resources  Investi- 
gations Report  84-4344,  1985.  33  p,  16  p,  16  fig,  3 
tab,  15  ref. 

Descriptors:  'Groundwater  flow  model,  'Finite- 
element  simulation,  'Nevada,  'California,  Ground- 
water recharge,  Sensitivity  analysis,  Simulated 
water  table  change,  Nuclear  waste  repository,  Pa- 
leoclimatology,  Groundwater  movement,  Path  of 
pollutants,  Radioactive  wastes. 

A  study  was  performed  to  assess  the  potential 
effects  of  changes  in  future  climatic  conditions  on 
the  groundwater  system  in  the  vicinity  of  Yucca 
Mountain,  the  site  of  a  potential  mined  geologic 
repository  for  high-level  nuclear  wastes.  These 
changes  probably  would  result  in  greater  rates  of 
precipitation  and,  consequently,  greater  rates  of 
recharge.  The  study  was  performed  by  simulating 
the  groundwater  system,  using  a  two-dimensional, 
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finite-element,  groundwater  flow  model.  The  simu- 
lated position  of  the  water  table  rose  as  much  as 
130  meters  near  the  U.S.  Department  of  Energy's 
preferred  repository  area  at  Yucca  Mountain  for  a 
simulation  involving  a  100-percent  increase  in  pre- 
cipitation compared  to  modern-day  conditions. 
Despite  the  water  table  rise,  no  flooding  of  the 
potential  repository  would  occur  at  its  current 
proposed  location.  According  to  the  simulation, 
springs  would  discharge  south  and  west  of  Timber 
Mountain,  along  Fortymile  Canyon,  in  the  Amar- 
gosa  Desert  near  Lathrop  Wells  and  Franklin  Lake 
playa,  and  near  Furnace  Creek  Ranch  in  Death 
Valley,  where  they  presently  discharge.  Simulated 
directions  of  groundwater  flow  paths  near  the  po- 
tential repository  area  generally  would  be  the  same 
for  the  baseline  (modern-day  climate)  and  the  in- 
creased-recharge  simulations,  but  the  magnitude  of 
flow  would  increase  by  2  to  4  times  that  of  the 
baseline-simulation  flow.  (USGS) 
W88-02977 


MAPS  SHOWING  GROUND-WATER  UNITS, 
WITHDRAWAL,  AND  LEVELS;  SPRINGS; 
AND  DEPTH  TO  GROUND  WATER,  BASIN 
AND  RANGE  PROVINCE,  NORTHERN  CALI- 
FORNIA, 

Geological  Survey,  Lakewood,  CO.  Water  Re- 
sources Div. 

J.  E.  Reed,  M.  S.  Bedinger,  W.  H.  Langer,  R.  L. 
Ireland,  and  D.  A.  Mulvihill. 

Available  from  OFSS,  USGS,  Box  25425,  Lake- 
wood,  CO  80225.  USGS  Water-Resources  Investi- 
gations 83-41 15-A,  1984.  11  p,  5  fig,  17  ref,  4  maps. 

Descriptors:  'Groundwater,  'Groundwater  move- 
ment, *Basin  and  Range  province,  Selected 
groundwater  withdrawal,  Groundwater  levels, 
Springs,  Maps,  Northern  California. 

This  map  report  is  part  of  a  U.S.  Geological 
Survey  project  to  characterize  the  geology  and 
hydrology  of  the  Basin  and  Range  province.  The 
report  consists  of  four  maps  describing  hydrologic 
properties  of  the  northern  California  part  of  the 
Basin  and  Range  province.  The  first  map,  at  a  scale 
of  1:500,000,  shows  groundwater  units,  consolidat- 
ed rock  or  basin  fill,  generalized  groundwater  flow 
directions,  and  natural  discharge  areas.  A  second 
map,  at  a  scale  of  1:1,000,000,  shows  groundwater 
withdrawal  in  the  area  for  1970.  The  third  map,  at 
a  scale  of  1:500,000,  shows  the  approximate  alti- 
tude of  the  water  table  and  the  location,  tempera- 
ture, and  flow  of  selected  springs  of  10  gallons  per 
minute  or  more.  The  altitude  of  the  water  table  is 
shown  by  contours  where  sufficient  data  exists; 
otherwise  it  is  shown  by  data  points.  The  fourth 
map,  at  a  scale  1:1,000,000,  shows  the  depth  to 
groundwater  and  areas  of  basin  fill  or  consolidated 
rock.  In  areas  where  the  depth  to  the  water  table  is 
less  than  500  feet,  the  depth  is  shown  by  lines  of 
equal  depth  to  water  or  data  points  where  data  are 
insufficient  to  draw  lines.  Areas  where  the  depth  to 
the  water  table  is  generally  greater  than  500  feet 
are  shown  as  shaded  areas.  (USGS) 
W88-02981 


MAPS  SHOWING  DISTRIBUTION  OF  DIS- 
SOLVED SOLIDS  AND  DOMINANT  CHEMI- 
CAL TYPE  IN  GROUND  WATER,  BASIN  AND 
RANGE  PROVINCE,  NORTHERN  CALIFOR- 
NIA, 

Geological  Survey,  Lakewood,  CO.  Water  Re- 
sources Div. 

T.  H.  Thompson,  and  R.  Chappell. 
Available  from  OFSS,  USGS,  Box  25425,  Lake- 
wood,  CO  80225.  USGS  Water-Resources  Investi- 
gations Report  83-41 15-B. 

Descriptors:  'Groundwater,  'Water  quality  data, 
•California,  'Maps,  Hydrogeology,  Basin  and 
Range  province. 

This  map  report  is  part  of  a  U.S.  Geological 
Survey  project  to  characterize  the  geology  and 
hydrology  of  the  Basin  and  Range  province.  The 
report  consists  of  two  maps  at  a  scale  of  1:500,000 
that  describe  the  ground  water  quality  of  the 
northern  California  part  of  the  Basin  and  Range 
province.  The  first  map  shows  the  arcal  distribu- 
tion  of  dissolved   solids   of  groundwater   in    the 


basin-fill  deposits.  The  second  map  shows  the  area! 
distribution   of  the   dominant   chemical    type   of 
groundwater  in  the  basin-fill  deposits.  (USGS) 
W88-02983 


MAPS  SHOWING  DISTRIBUTION  OF  DIS- 
SOLVED SOLIDS  AND  DOMINANT  CHEMI- 
CAL TYPE  IN  GROUND  WATER,  BASIN  AND 
RANGE  PROVINCE,  TEXAS, 

Geological  Survey,  Lakewood,  CO.  Water  Re- 
sources Div. 

T.  H.  Thompson,  and  J.  A.  Nuter. 
Available  from  OFSS,  USGS,  Box  25425,  Lake- 
wood,  CO  80225.  USGS  Water-Resources  Investi- 
gations Maps  83-4121-C,  1984.  6  p,  4  fig,  8  ref,  2 
maps. 

Descriptors:  'Groundwater,  'Water  quality  data, 
'Maps,  'Texas,  Hydrogeology,  Basin  and  Range 
province. 

This  map  report  is  part  of  a  U.S.  Geological 
Survey  project  to  characterize  the  geology  and 
hydrology  of  the  Basin  and  Range  province.  The 
report  consists  of  two  maps  at  a  scale  of  1:500,000 
that  characterize  the  groundwater  quality  of  the 
Texas  part  of  the  Basin  and  Range  province.  The 
first  map  shows  the  areal  distribution  of  dissolved 
solids  of  groundwater  in  the  basin-fill  deposits.  The 
second  map  shows  the  areal  distribution  of  the 
dominant  chemical  type  of  groundwater  in  the 
basin-fill  deposits.  (USGS) 
W88-02984 


MAPS  SHOWING  DISTRIBUTION  OF  DIS- 
SOLVED SOLIDS  AND  DOMINANT  CHEMI- 
CAL TYPE  IN  GROUND  WATER  BASIN  AND 
RANGE  PROVINCE,  SOUTHERN  CALIFOR- 
NIA, 

Geological  Survey,  Lakewood,  CO.  Water  Re- 
sources Div. 

T.  H.  Thompson,  J.  A.  Nuter,  W.  R.  Moyle,  and 
L.  R.  Woolfenden. 

Available  from  OFSS,  USGS,  Box  25425,  Lake- 
wood,  CO  80225.  USGS  Water-Resources  Investi- 
gations Report  83-41 16-C,  1984.  8  p,  4  fig,  28  ref,  2 
maps. 

Descriptors:  'Groundwater,  'Water  quality  data, 
'Maps,  'California,  Hydrogeology,  Basin  and 
Range  province. 

This  map  report  is  part  of  a  U.S.  Geological 
Survey  project  to  characterize  the  geology  and 
hydrology  of  the  Basin  and  Range  province.  The 
report  consists  of  two  maps  at  a  scale  of  1 :500,000 
describing  the  groundwater  quality  of  the  southern 
California  part  of  the  Basin  and  Range  province. 
The  first  map  shows  the  areal  distribution  of  dis- 
solved solids  of  groundwater  in  the  basin-fill  de- 
posits. Data  from  selected  points  are  also  shown  in 
both  basin-fill  and  consolidated  rock.  The  second 
map  shows  the  areal  distribution  of  the  dominant 
chemical  type  of  groundwater  in  the  basin-fill  de- 
posits. Selected  data  points  are  also  shown  in  both 
basin-fill  and  consolidated  rock.  (USGS) 
W88-02985 


MAPS  SHOWING  DISTRIBUTION  OF  DIS- 
SOLVED SOLIDS  AND  DOMINANT  CHEMI- 
CAL TYPE  IN  GROUND  WATER  BASIN  AND 
RANGE  PROVINCE,  IDAHO, 

Geological  Survey,  Lakewood,  CO.  Water  Re- 
sources Div. 

T.  H.  Thompson,  and  R.  Chappell. 
Available  from  OFSS,  USGS,  Box  25425,  Lake- 
wood,  CO  80225.  USGS  Water-Resources  Investi- 
gations Report  83-41 17-B,  6  p,  4  fig,  10  ref,  2  maps. 

Descriptors:  'Groundwater,  'Water  quality  data, 
'Maps,  'Idaho,  Hydrogeology,  Basin  and  Range 
province. 

This  map  report  is  part  of  a  U.S.  Geological 
Survey  project  to  characterize  the  geology  and 
hydrology  of  the  Basin  and  Range  province.  The 
report  consists  of  two  maps  at  a  scale  of  1:500,000 
describing  the  groundwater  quality  of  the  Idaho 
portion  of  the  Basin  and  Range  province.  The  first 
map  shows  the  areal  distribution  of  dissolved  solids 


in    groundwater    in    the    basin-fill    deposits.    The 
second   map  shows  the  areal  distribution  of  the 
dominant   chemical   type  of  groundwater   in   the 
basin-fill  deposits.  (USGS) 
W88-02986 


MAP  SHOWING  OUTCROPS  OF  PRE-QUAN- 
TERNARY  ASH-FLOW  TUFFS  AND  VOLCANI- 
CLASTIC  ROCKS,  BASIN  AND  RANGE,  PROV- 
INCE,  UTAH, 

Geological  Survey,  Lakewood,  CO.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  8E. 
W88-02988 


MAP  SHOWING  OUTCROPS  OF  GRANITIC 
ROCKS  AND  SILICIC  SHALLOW-INTRUSIVE 
ROCKS,  BASIN  AND  RANGE  PROVINCE, 
NEW  MEXICO, 

Geological  Survey,  Lakewood,  CO.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  8E. 
W88-02989 


MAP  SHOWING  OUTCROPS  OF  TERTIARY 
BASALTIC  ROCKS,  BASIN  AND  RANGE 
PROVINCE,  NORTHERN  CALIFORNIA, 

Geological  Survey,  Lakewood,  CO.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  8E. 
W88-02990 


MAP  SHOWING  OUTCROPS  OF  BASALTIC 
ROCKS  OF  EARLY  QUATERNARY  AND  TER- 
TIARY AGE,  BASIN  AND  RANGE  PROVINCE, 
SOUTHERN  CALIFORNIA, 

Geological  Survey,  Lakewood,  CO.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  8E. 
W88-02991 


MAP  SHOWING  OUTCROPS  AND  LITHOLO- 
GY  OF  INTRUSIVE  ROCKS,  BASIN  AND 
RANGE  PROVINCE  AND  VICINITY,  TRANS- 
PECOS  TEXAS, 

Geological  Survey,  Lakewood,  CO.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  8E. 
W88-02992 


MAP  SHOWING  OUTCROPS  OF  PRE-QUA- 
TERNARY  ASH-FLOW  TUFFS,  BASIN  AND 
RANGE  PROVINCE,  SOUTHERN  CALIFOR- 
NIA, 

Geological  Survey,  Lakewood,  CO.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  8E. 
W88-02995 


MAP  SHOWING  OUTCROPS  OF  GRANITIC 
ROCKS  AND  SILICIC  SHALLOW-INTRUSIVE 
ROCKS,  BASIN  AND  RANGE  PROVINCE, 
NORTHERN  CALIFORNIA, 

Geological  Survey,  Lakewood,  CO.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  8E. 
W88-02996 


MAP  SHOWING  OUTCROPS  OF  THICK, 
DOMINANTLY  ARGILLACEOUS  SEDIMEN- 
TARY AND  METASEDIMENTARY  ROCKS, 
BASIN  AND  RANGE  PROVINCE,  IDAHO, 

Geological   Survey,   Lakewood,   CO.   Water   Re- 
sources Div. 
For  primary  bibliographic  entry  see  Field  8E. 

W88-02997 


HYDROLOGY  OF  THE  FERRON  SANDSTONE 
AQUIFER  AND  EFFECTS  OF  PROPOSED 
SURFACE-COAL  MINING  IN  CASTLE 
VALLEY,  UTAH, 

Geological  Survey,  Salt  Lake  City,  UT.  Water 
Resources  Div. 
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WATER  CYCLE— Field  2 
Groundwater — Group  2F 


For  primary  bibliographic  entry  see  Field  4C. 
W88-O30OO 


PRELIMINARY  ASSESSMENT  OF  LAND-SUR- 
FACE SUBSIDENCE  IN  THE  EL  PASO  AREA, 
TEXAS, 

Geological  Survey,  Austin,  TX.  Water  Resources 

Div. 

For   primary   bibliographic   entry   see   Field   6G. 

W88-03009 


HYDROGEOLOGIC  AND  WATER-QUALITY 
CHARACTERISTICS  OF  THE  UPPER  CAR- 
BONATE AQUIFER,  SOUTHEAST  MINNESO- 
TA, 

Geological  Survey,  St.  Paul,  MN.  Water  Re- 
sources Div. 

J.  F.  Ruhl,  and  R.  J.  Wolf. 

Available  from  USGS,  OFSS,  Box  25425,  Denver, 
CO  80225.  USGS  Water-Resources  Investigations 
Report  84-4150,  1984.  2  sheets  (map),  14  fig,  2  tab, 
12  ref. 

Descriptors:  'Aquifer  characteristics,  *Water  qual- 
ity, 'Underground  waste  disposal,  'Geohydro- 
logy,  'Minnesota,  Karst  hydrology,  Hollandale 
embayment,  Upper  Carbonate  aquifer. 

The  Upper  Carbonate  aquifer  is  part  of  a  sequence 
of  sedimentary  bedrock  units.  It  was  deposited 
from  Paleozoic  seas  which  occupied  a  depression 
known  as  the  Hollandale  embayment.  The  aquifer 
comprises  four  formations,  which,  in  ascending 
order,  are  the  Galena  Dolomite,  Dubuque  Forma- 
tion, Maquoketa  Shale,  and  Cedar  Valley  Lime- 
stone. Total  thickness  of  the  aquifer  is  as  much  as 
650  feet.  Water  flows  mostly  through  fractures  and 
solution  channels.  Regional  groundwater  move- 
ment is  toward  the  periphery  of  the  aquifer  and 
locally  toward  river  and  bedrock  valleys.  Yields 
from  wells  in  the  aquifer  range  from  about  100  to 
500  gallons  per  minute.  Water  in  the  Upper  Car- 
bonate aquifer  is  of  acceptable  quality  for  most 
uses,  but  sinkholes  and  disappearing  streams  local- 
ly provide  direct  passageways  for  entry  of  con- 
taminants into  the  aquifer.  Calcium  magnesium  bi- 
carbonate type  water  is  most  common  in  the  aqui- 
fer. Concentrations  of- dissolved  solids  and  some 
major  ions,  specifically  magnesium,  sodium,  bicar- 
bonate, and  sulfate,  are  generally  highest  in  the 
southwest  part.  (USGS) 
W88-O3011 


PRELIMINARY  ASSESSMENT  OF  THE 
GROUND-WATER  RESOURCES  OF  THE  AL- 
LUVIAL AQUIFER,  WHITE  RIVER  VALLEY, 
RIO  BLANCO  COUNTY,  COLORADO, 

Geological  Survey,  Lakewood,  CO.  Water  Re- 
sources Div. 

W.  P.  Van  Liew,  and  M.  L.  Gesink. 
Available     from     USGS,    OFFSS,     Box     25425, 
Denver,  CO  80225.  USGS  Water-Resources  Inves- 
tigations Report  84-4307,  1985.  82  p,  30  fig,  10  tab, 
61  ref. 

Descriptors:  "Groundwater,  'Colorado,  'Alluvial 
aquifers,  Alluvium,  Energy,  White  River  Valley, 
Water  quality.  Water  yield. 

A  preliminary  study  of  the  alluvial  aquifer  in  the 
White  River  Valley  was  conducted  to  assess  aqui- 
fer extent  and  the  occurrence,  availability,  and 
chemical  quality  of  water  in  the  aquifer.  The  aqui- 
fer in  the  study  area  underlies  35  square  miles. 
Aquifer  width  ranges  from  0.1  to  1.5  miles  and 
averages  0.5  miles.  Saturated  thickness  ranges  from 
zero  to  more  than  140  feet  and  averages  22  feet. 
The  aquifer  is  unconfined  except  west  of  the 
Grand  Hogback,  where  artesian  conditions  were 
observed  at  several  locations.  Well  yields  usually 
are  less  than  25  gallons  per  minute.  At  the  Meeker 
municipal  well  field  in  Agency  Park,  wells  report- 
edly could  yield  more  than  1,000  gallons  per 
minute  each.  Based  on  nine  aquifer  tests,  transmis- 
sivity  ranges  from  860  to  93,000  feet  squared  per 
day,  and  hydraulic  conductivity  ranges  from  70  to 
1,550  feet  per  day.  The  estimated  total  volume  of 
water  in  storage  in  the  aquifer  in  the  study  area  is 
103,000  acre-feet.  Groundwater  type  in  the  eastern 
part  of  the  study  area  is  calcium  bicarbonate;  to  the 


west,  water  type  is  sodium  sulfate.  Water  in  the 
aquifer  is  classified  as  very  hard  throughout  the 
study    area.    Specific    conductance    generally    in- 
creases from  east  to  west.  (USGS) 
W88-03012 


APPROXIMATE  POTENTIOMETRIC  SUR- 
FACE FOR  AQUIFER  UNIT  A2,  CRETA- 
CEOUS-TERTIARY SAND  AQUIFER  SYSTEM, 
SOUTHEASTERN  UNITED  STATES,  PRIOR 
TO  DEVELOPMENT, 

Geological  Survey,  Atlanta,  GA.  Water  Resources 
Div. 

V.  A.  Strieker,  W.  R.  Aucott,  R.  E.  Faye,  J.  S. 
Williams,  and  M.  J.  Mallory. 

Available  from  USGS,  OFSS,  Box  25425,  Denver, 
CO  80225.  USGS  Water-Resources  Investigations 
Report  85-4019,  1985.  1  sheet  (map),  2  fig,  47  ref. 

Descriptors:  'Water  levels,  'Aquifers,  'Aquifer 
system,  'Coastal  Plain,  'RASA,  Geohydrology, 
Maps,  South  Carolina,  Georgia,  Alabama,  Missis- 
sippi, Southeastern  United  States,  Cretaceous,  Ter- 
tiary, Sand  aquifer,  Potentiometric  maps. 

A  generalized  potentiometric  surface  map  pre- 
pared as  part  of  the  southeastern  United  States, 
Regional  Sand  Aquifer-System  Analysis  defines 
the  altitude  of  water  levels  under  conditions  prior 
to  development  for  aquifer  unit  A2,  the  upper 
group  of  aquifers  in  the  sand  aquifer  system.  Aqui- 
fer unit  A2,  consisting  of  lower  Tertiary  sands,  is 
under  artesian  conditions  except  locally  in  the  re- 
charge areas.  The  regional  flow  direction  is  to  the 
rivers  in  the  area  where  the  unit  outcrops,  west 
toward  the  Mississippi  River  in  Mississippi,  and 
southward  to  the  Gulf  of  Mexico  in  Alabama  and 
West  Georgia.  In  eastern  Georgia  and  South  Caro- 
lina, the  flow  is  southeast  toward  the  Atlantic 
Ocean.  (USGS) 
W88-03013 


APPROXIMATE  POTENTIOMETRIC  SUR- 
FACE FOR  AQUIFER  UNIT  A3,  CRETA- 
CEOUS-TERTIARY SAND  AQUIFER  SYSTEM, 
SOUTHEASTERN  UNITED  STATES,  PRIOR 
TO  DEVELOPMENT, 

Geological  Survey,  Atlanta,  GA.  Water  Resources 
Div. 

V.  A.  Strieker,  W.  R.  Aucott,  R.  E.  Faye,  J.  S. 
Williams,  and  M.  J.  Mallory. 

Available  from  USGS,  OFFSS,  Box  25425, 
Denver,  CO  80225.  USGS  Water-Resources  Inves- 
tigations Report  85-4031,  1985.  1  sheet  (map),  2  fig, 
46  ref. 

Descriptors:  'Water  level,  'Aquifers,  'Aquifer 
systems,  'Coastal  Plain,  'RASA,  'Cretaceous, 
'Tertiary,  'Sand  aquifer,  Geohydrology,  Maps, 
South  Carolina,  Georgia,  Alabama,  Mississippi, 
Southeastern  United  States. 

A  generalized  potentiometric  surface  map  pre- 
pared as  part  of  the  southeastern  United  States, 
Regional  Sand  Aquifer-System  Analysis  defines 
the  altitude  of  water  levels  under  conditions  prior 
to  development  for  aquifer  unit  A3,  the  middle 
group  of  aquifers  in  the  sand  aquifer  system.  Aqui- 
fer unit  A3,  consisting  of  Upper  Cretaceous  and 
Tertiary  sands,  is  under  artesian  conditions  except 
locally  in  the  recharge  areas.  The  regional  flow 
direction  is  to  the  rivers  in  the  area  where  the  unit 
outcrops,  west  toward  the  Mississippi  River  in 
Mississippi,  and  southward  to  the  Gulf  of  Mexico 
in  Alabama  and  West  Georgia.  In  eastern  Georgia, 
the  flow  is  southeast  toward  the  Atlantic  Ocean, 
and  in  South  Carolina,  the  direction  of  flow  is 
southeast  toward  the  Pee  Dee  River.  (USGS) 
W88-03015 


GEOHYDROLOGIC    UNITS    OF    THE    GULF 
COASTAL  PLAIN  IN  ARKANSAS, 

Geological  Survey,  Little  Rock,  AR.  Water  Re- 
sources Div. 

J  C.  Petersen,  M.  E.  Broom,  and  W.  V.  Bush. 
Available     from     USGS,     OFFSS,     Box     25425, 
Denver,  CO  80225.  USGS  Water-Resources  Inves- 
tigations Report  85-4116,  1985.  20  p,  11  fig,  1  tab, 
26  ref,  9  plates  (maps). 


Descriptors:  'Geohydrologic  units,  'Geohydro- 
logy, 'Geologic  mapping,  'Saline  water,  'Arkan- 
sas, 'Gulf  Coastal  Plain,  Groundwater,  Water 
quality,  Aquifers,  Confining  beds,  Sparta  Sand, 
Cane  River  Formation,  Carrizo  Sand,  Wilcox 
Group,  Midway  Group,  Nacatoch  Sand,  Trinity 
Group,  Tokio  Formation 

This  report  describes  geohydrologic  units  of  the 
Jurassic,  Cretaceous,  Tertiary  and  Quaternary  Sys- 
tems and  of  the  Paleozoic  Era  in  the  Gulf  Coastal 
Plain  in  Arkansas.  Structure  contour  maps  on  top 
of  the  Paleozoic  rocks,  Trinity  Group,  Tokio  For- 
mation, Nacatoch  Sand,  Midway  Group,  Wilcox 
Group,  Carrizo  Sand,  Cane  River  Formation. 
Sparta  Sand,  and  the  Memphis  Sand  are  included. 
Thickness  maps  of  the  Wilcox  Group,  Carrizo 
Sand,  Cane  River  Formation,  Sparta  Sand,  and  the 
Memphis  Sand  and  maps  showing  lines  of  equal 
dissolved-solids  concentrations  of  the  Nacatoch 
Sand,  Wilcox  Group,  Carrizo  Sand,  Cane  River 
Formation,  and  Sparta  Sand  are  also  included.  The 
dissolved-solids  maps  are  at  about  a  1:2  million 
scale.  All  other  maps  are  at  a  1:1  million  scale. 
Brief  descriptions  of  the  geohydrologic  units  men- 
tioned above  and  of  the  Cook  Mountain  and  Cock- 
field  Formations  and  the  Jackson  Group  are  also 
included.  (USGS) 
W88-03018 


ESTIMATION  OF  GROUND-WATER  RE- 
CHARGE IN  SANTA  MARIA  VALLEY,  CALI- 
FORNIA, 1978-80, 

Geological  Survey,   San   Diego,  CA.   Water  Re- 
sources Div. 
P.  Lipinski. 

Available  from  USGS,  OFFSS,  Box  25425, 
Denver,  CO  80225.  USGS  Water-Resources  Inves- 
tigations Report  85-4129,  1985.  17  p,  5  fig,  4  tab,  8 
ref. 

Descriptors:  'Groundwater,  'Recharge,  'Califor- 
nia, Seepage  loss,  Infiltration,  Santa  Maria  Valley. 

Infiltration  from  the  Santa  Maria  River  and  the 
lower  part  of  the  Sisquoc  River  constitutes  most  of 
the  groundwater  recharge  to  the  aquifer  system  of 
Santa  Maria  Valley,  California.  The  annual  re- 
charge volumes  commonly  are  much  greater  or 
smaller  than  the  long-term  average  annual  re- 
charge. A  comparison  of  two  methods  of  estimat- 
ing annual  recharge  indicates  that,  in  Santa  Maria 
Valley,  a  seepage-loss  method  is  comparable  to  a 
water-level-change  method.  Both  methods  indicate 
that  recharge  was  about  600,000  acre-feet  during 
1978-80.  By  the  seepage-loss  method,  annual  re- 
charges for  1978,  1979,  and  1980  are  estimated  as 
290,000,  130,000,  and  190,000  acre-feet.  Using  the 
water-level-change  method,  annual  recharges 
during  1978,  1979,  and  1980  are  estimated  at 
230,000,  190,000,  and  160,000  acre-feet.  A  log- 
Pearson  Type  III  probability  distribution  of  annual 
flows  gaged  on  the  Sisquoc  River  indicates  that 
average  annual  recurrence  intervals  of  recharge 
events  equal  to  those  of  1978,  1979,  and  1980  are 
20,  4,  and  10  years.  (USGS) 
W88-03019 


SUMMARY  OF  NORTHERN  ATLANTIC 
COASTAL  PLAIN  HYDROLOGY  AND  ITS  RE- 
LATION TO  DISPOSAL  OF  NUCLEAR  WASTE 
IN  BURIED  CRYSTALLINE  ROCK, 

Geological  Survey,  Raleigh,  NC.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  5E. 
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APPROXIMATE  POTENTIOMETRIC  SUR- 
FACE FOR  AQUIFER  UNIT  A4,  CRETA- 
CEOUS-TERTIARY SAND  AQUIFER  SYSTEM, 
SOUTHEASTERN  UNITED  STATES,  PRIOR 
TO  DEVELOPMENT, 

Geological  Survey,  Atlanta,  GA.  Water  Resources 
Div. 

V.  A.  Strieker,  W.  R.  Aucott,  R.  E.  Faye,  J.  S. 
Williams,  and  M.  J.  Mallory. 

Available  from  USGS,  OFSS,  Box  25425,  Denver, 
CO  80225.  USGS  Water-Resources  Investigations 
Report  84-4364,  1985.  1  sheet  (map),  2  fig,  26  ref. 
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Field  2— WATER  CYCLE 


Group  2F — Groundwater 

Descriptors:  'Water  levels,  *Aquifers,  *Aquifer 
systems,  *Coastal  Plain,  *RASA,  Geohydrology, 
Maps,  South  Carolina,  Georgia,  Mississippi,  Ala- 
bama, Southeastern  United  States,  Cretaceous, 
Tertiary,  Sand  aquifer. 

A  generalized  potentiometric  surface  map  pre- 
pared as  part  of  a  regional  analysis  of  sand  aquifer 
system  defines  the  altitude  of  water  levels  under 
pre-development  conditions  for  aquifer  unit  A4, 
the  lowermost  group  of  aquifers  in  the  sand  aquifer 
system.  Aquifer  unit  A4,  consisting  of  Upper  and 
Lower  Cretaceous  sands,  is  under  artesian  condi- 
tions except  locally  in  the  recharge  areas.  The 
regional  flow  direction  is  to  the  rivers  in  the  area 
where  the  unit  outcrops  and  southward  to  the  Gulf 
of  Mexico  in  Mississippi,  Alabama,  and  West  Geor- 
gia. In  coastal  Georgia  and  South  Carolina,  the 
direction  of  flow  is  east  northeast  parallel  to  the 
coast  and  into  North  Carolina.  (USGS) 
W88-03024 


GROUND-WATER  LEVELS  AND  USE  OF 
WATER  FOR  IRRIGATION  IN  THE  SARATO- 
GA VALLEY,  SOUTH-CENTRAL  WYOMING, 
1980-81, 

Geological   Survey,   Cheyenne,   WY.   Water   Re- 
sources Div. 
For   primary   bibliographic   entry   see   Field   6G. 

W88-03025 


QUALITY  OF  GROUND  WATER  IN  SOUTH- 
EASTERN-SOUTH CENTRAL  WASHINGTON, 

Geological    Survey,    Tacoma,    WA.    Water    Re- 
sources Div. 
G.  L.  Turney. 

Available  from  USGS,  OFSS,  Box  25425,  Denver, 
CO  80225.  USGS  Water-Resources  Investigations 
Report  84-4262,  1986.  158  p,  2  fig,  5  plates,  4  tab, 
20  ref. 

Descriptors:  *Water  quality,  *Groundwater, 
♦Washington,  Ions,  Metals,  Basalts,  Unconsolidat- 
ed aquifers,  Yakima,  Hanford,  Walla  Walla,  Drink- 
ing water  regulations. 

In  1982  groundwater  was  sampled  at  over  100  sites 
in  the  southeastern-south  central  region  of  Wash- 
ington and  analyzed  for  pH,  specific  conductance, 
and  concentrations  of  fecal-coliform  bacteria, 
major  dissolved  irons,  and  dissolved  iron,  manga- 
nese, and  nitrate.  Twenty  percent  of  the  samples 
were  analyzed  for  concentrations  of  dissolved  alu- 
minum, arsenic,  barium,  cadmium,  chromium, 
cooper,  lead,  mercury,  selenium,  silver,  and  zinc. 
The  predominant  water  type  was  calcium  bicar- 
bonate. Some  sodium  bicarbonate  water  was  found 
in  samples  from  the  Lower  Yakima,  Horse  Heaven 
Hills,  and  Walla  Walla-Tucannon  subregions.  Dis- 
solved solids  concentrations  were  typically  less 
than  500  mg/L  (milligrams  per  liter).  Median  iron 
and  manganese  concentrations  were  less  than  20 
micrograms/L  except  in  the  Palouse  subregion, 
where  the  median  concentration  of  iron  was  200 
micrograms/L  and  the  median  concentrations  of 
manganese  was  45  micrograms/L.  Generally, 
trace-metal  concentrations  were  also  less  than  10 
micrograms/L  except  for  barium,  copper,  and 
zinc.  Nitrate  concentrations  were  less  than  1 .0  rag/ 
L  in  waters  from  half  the  wells  sampled.  Concen- 
trations greater  than  5.0  mg/L  were  found  in  areas 
of  the  Lower  Yakima,  Walla  Walla-Tucannon  and 
Hanford  subregions.  No  fecal-coliform  bacteria 
were  detected.  U.S.  Environmental  Protection 
Agency  drinking  water  regulation  limits  were  gen- 
erally not  exceeded,  except  for  occasional  high 
concentrations  of  nitrate  or  dissolved  solids.  The 
historical  data  for  the  region  were  evaluated  for 
these  same  constituents.  Quantitative  differences 
were  found,  but  the  historical  and  1982  data  led  to 
similar  qualitative  conclusions.  (USGS) 
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HYDROLOGIC    APPRAISAL    OF   THE    PINE 
BARRENS,  SUFFOLK  COUNTY,  NEW  YORK, 

Geological  Survey,  Syosset,  NY.  Water  Resources 

Div. 

R.  K    Krulikas. 

Available  from  USGS,  OFSS,  Box  25425,  Denver, 

CO  80225    USGS  Water-Resources  Investigations 


Report  84-4271,  1986.  53  p,  8  fig,  10  tab,  15  ref. 

Descriptors:  *Geohydrology,  'Aquifers,  'Water 
resources  data,  'Suffolk  County,  Hydrology,  Ge- 
ology, Groundwater,  Recharge,  Water  quality, 
Brookhaven,  Riverhead,  Southhampton,  Upper 
glacial  aquifer,  Magothy  aquifer,  New  York. 

The  groundwater  resources  of  the  Pine  Barrens,  in 
southeastern  Suffolk  County,  were  appraised 
during  1982-83  for  their  potential  for  use  as  a 
supply  of  potable  water.  The  study  area  encom- 
passes approximately  50  square  miles.  The  Precam- 
brian  bedrock  is  overlain  by  Cretaceous,  Pleisto- 
cene, and  Holocene  deposits.  The  surficial  material 
consists  of  morainal  and  outwash  deposits  overlain 
by  recent  beach  and  marsh  deposits.  The  ground- 
water reservoir  consists  of  three  aquifers-the 
Lloyd  and  the  Magothy  of  Cretaceous  age  and  the 
upper  glacial  of  Pleistocene  age.  The  water  is 
generally  of  suitable  quality  for  drinking  and  most 
other  uses  except  in  several  localized  spots  where 
point-source  contamination  has  been  documented. 
Precipitation  is  the  sole  source  of  recharge.  Aver- 
age annual  precipitation  recorded  in  the  area 
during  1943-82  was  43  inches,  about  half  of  which 
reaches  the  groundwater  reservoir.  Overland 
runoff  is  estimated  to  be  0.5  inches  per  year,  and 
evapotranspiration  23  inches  per  year.  Total  public 
water-supply  withdrawal  in  the  area  in  1982  is 
estimated  to  have  been  9.09  million  gallons  per  day 
(Mgal/d).  The  upper  glacial  aquifer  is  the  major 
source  of  public  water;  pumpage  in  1982  was  7.88 
Mgal/d;  pumpage  from  the  Magothy  was  1.02 
Mgal/d,  and  pumpage  from  the  Lloyd  aquifer  was 
0.19  Mgal/d.  Stream  discharge  is  measured  peri- 
odically at  17  streamflow  measurement  sites  on  the 
1 1  streams  in  the  Pine  Barrens.  (USGS) 
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DIVISIONS  OF  POTENTIAL  FRACTURE  PER- 
MEABILITY BASED  ON  DISTRIBUTION  OF 
STRUCTURES  AND  LINEAMENTS,  IN  SEDI- 
MENTARY ROCKS  OF  THE  ROCKY  MOUN- 
TAINS-HIGH PLAINS  REGION,  WESTERN 
UNITED  STATES, 

Geological   Survey,   Cheyenne,   WY.   Water  Re- 
sources Div. 
M.  E.  Cooley. 

Available  from  USGS,  OFSS,  Box  25425,  Denver, 
CO  80225.  USGS  Water-Resources  Investigations 
Report  85-4091,  1986.  1  sheet  (map),  16  ref. 

Descriptors:  'Fracture  permeability,  'Aquifer  sys- 
tems, 'Groundwater  movement,  'Structural  geolo- 
gy, 'Geologic  joints,  'High  Plains  Aquifer,  'Re- 
gional Aquifer  Systems  Analysis,  'Arizona,  'Colo- 
rado, 'Kansas,  'Nebraska,  'New  Mexico,  'Okla- 
homa, 'South  Dakota,  'Texas,  'Utah,  'Wyoming, 
'Landsat  imagery,  Geohydrology,  Groundwater 
availability,  Sedimentary  rocks,  Satellite  technolo- 
gy- 

Fractures-joints  and  faults-affect  the  movement 
of  fluids  in  rocks.  Fracture  permeability  is  impor- 
tant in  sedimentary  rocks  that  otherwise  transmit 
water  slowly,  particularly  limestone,  dolomite,  and 
fine-grained  sandstone.  A  map  of  fracture  traces 
may  be  used  in  assessing  the  spatial  distribution  of 
groundwater.  The  principal  map  in  this  report 
(scale  1:2,500,000)  shows  geologic  structures  and 
lineaments  that  affect  the  distribution  of  fracture 
traces  in  the  sedimentary  rocks  of  the  High  Plains 
and  some  adjacent  areas.  Potential  fracture  perme- 
ability is  indicated  on  the  map  by  5  divisions, 
ranging  from  division  1  (smallest)  to  division  5 
(largest  potential  fracture  permeability).  Geologic 
structure  was  the  basis  for  delineating  division 
boundaries.  Generally,  rocks  in  structurally  uplift- 
ed areas  and  near  conspicuous  lineaments  are  more 
extensively  fractured  and  have  greater  secondary 
permeability  than  rocks  of  structural  basins. 
(USGS) 
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HYDROGEOLOGIC  CONDITIONS  AND 
SALINE-WATER  INTRUSION,  CAPE  CORAL, 
FLORIDA,  1978-81, 

Geological  Survey,  Fort  Meyers,  FL.  Water  Re- 
sources Div. 
D.  J.  Fitzpatrick. 


Available  from  USGS,  OFSS,  Box  25425,  Denver, 
CO  80225.  USGS  Water-Resources  Investigations 
Report  85-4231,  1986.  31  p,  19  fig,  9  ref 

Descriptors:  'Saline  water  intrusion,  'Tidal  ef- 
fects, 'Water  levels,  'Drawdown,  'Florida,  Verti- 
cal flow,  Navigation  canals,  Boreholes,  Geohydro- 
logy, Cape  Coral,  Lee  County,  Hawthorn  Forma- 
tion. 

The  upper  limestone  unit  of  the  intermediate  aqui- 
fer system,  locally  called  the  upper  Hawthorn  aq- 
uifer, is  the  principal  source  of  freshwater  for  Cape 
Coral,  Florida.  The  aquifer  has  been  contaminated 
with  saline  water  by  downward  intrusion  from  the 
surficial  aquifer  system  and  by  upward  intrusion 
from  the  Floridan  aquifer  system.  Much  of  the 
intrusion  has  occurred  through  open  wellbores 
where  steel  casings  are  short  or  where  casings 
have  collapsed  because  of  corrosion.  Saline-water 
contamination  of  the  upper  limestone  unit  due  to 
downward  intrusion  from  the  surficial  aquifer  is 
most  severe  in  the  southern  and  eastern  parts  of 
Cape  Coral;  contamination  due  to  upward  intru- 
sion has  occurred  in  many  areas  throughout  Cape 
Coral.  Intrusion  is  amplified  in  areas  of  heavy 
water  withdrawals  and  large  water-level  declines. 
(USGS) 
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HYDROGEOLOGY    AND    SIMULATION    OF 

WATER    FLOW    IN    STRATA    ABOVE    THE 

BEARPAW  SHALE  AND  EQUIVALENTS  OF 

EASTERN  MONTANA  AND  NORTHEASTERN 

WYOMING, 

Geological  Survey,  Helena,  MT.  Water  Resources 

Div. 

W.  R.  Hotchkiss,  and  J.  F.  Levings. 

Available  from  USGS,  OFSS,  Box  25425,  Denver, 

CO  80225.  USGS  Water-Resources  Investigations 

Report  85-4281,  1986.  72  p,  34  fig,  7  tab,  91  ref. 

Descriptors:  'Computer  models,  'Geohydrology, 
'Groundwater  movement,  'Montana,  'Wyoming, 
Model  studies,  Groundwater,  Northern  Great 
Plains,  Powder  River  basin,  Bull  Mountains  basin, 
Williston  basin. 

The  Powder  River,  Bull  Mountains,  and  Williston 
basins  of  Montana  and  Wyoming  were  investigated 
to  understand  the  geohydrology  and  subsurface 
water  flow.  Rocks  were  separated  into:  Fox  Hills- 
lower  Hell  Creek  aquifer  (layer  1),  upper  Hell 
Creek  confining  layer  (layer  2),  Tullock  aquifer 
(layer  3),  Lebo  confining  layer  (layer  4),  and 
Tongue  River  aquifer  (layer  5).  Aquifer  transmissi- 
vities  were  estimated  from  ratios  of  sand  and  shale 
and  adjusted  for  kinematic  viscosity  and  compac- 
tion. Vertical  hydraulic  conductance  per  unit  area 
between  layers  was  estimated.  Potentiometric  sur- 
face maps  were  drawn  from  limited  data.  A  three- 
dimensional  finite-difference  model  was  used  for 
simulation.  Five  stages  of  simulation  decreased  and 
standard  error  of  estimate  for  hydraulic  head  from 
135  to  110  feet  for  739  observation  nodes.  The 
resulting  mean  transmissivities  for  layers  1-5  were 
443,  191,  374,  217,  and  721  sq  ft/d.  The  corre- 
sponding mean  vertical  hydraulic  conductances 
per  unit  area  between  the  layers  were  simulated; 
they  ranged  from  0.000140  to  0.0000150.  Mean 
annual  recharge  across  the  study  area  was  about 
0.26  percent  of  average  annual  precipitation.  Large 
volumes  of  interlayer  flow  indicate  the  vertical 
flow  may  be  significant.  (USGS) 
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EVALUATION  OF  SIX  METHODS  FOR  ESTI- 
MATING MAGNITUDE  AND  FREQUENCY  OF 
PEAK  DISCHARGES  ON  URBAN  STREAMS 
IN  NEW  YORK, 

Geological  Survey,  Albany,  NY.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  2A. 
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AVAILABILITY  OF  WATER  FOR  IRRIGA- 
TION IN  THE  SOUTH  FORK  SOLOMON 
RIVER  VALLEY,  WEBSTER  RESERVOIR  TO 
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WACONDA  LAKE,  NORTH-CENTRAL 

KANSAS, 

Geological    Survey,    Lawrence,    KS.    Water   Re- 
sources Div. 
R.  D.  Burnett. 

Available  from  USGS,  OFFSS,  Box  25425, 
Denver,  CO  80225.  USGS  Water-Resources  Inves- 
tigations Report  84-4064,  1986.  89  p,  19  fig,  6  tab, 
1 1  ref,  1 1  plates. 

Descriptors:  'Computer  models,  'Groundwater 
movement,  'Base  flow,  'Kansas,  Recharge,  Dis- 
charge, Withdrawals,  Transient  flow  models, 
Water  yield.  Recharge,  South  Fork  Solomon  River 
valley. 

The  availability  of  surface  water  for  irrigation  in 
the  South  Fork  Solomon  River  valley,  Kansas,  has 
become  less  reliable  in  recent  years.  Consequently, 
irrigation  wells  have  been  installed  to  supplement 
surface-water  supplies.  These  events  have  prompt- 
ed a  study,  made  in  cooperation  with  the  U.S. 
Bureau  of  Reclamation  and  the  Kansas  Geological 
Survey,  to  develop  a  model  of  the  stream  aquifer 
system  to  gain  more  understanding  of  the  hydrolo- 
gy and  groundwater  hydraulics.  The  alluvial  aqui- 
fer, which  extends  over  an  area  of  about  100 
square  miles,  has  saturated  thicknesses  ranging 
from  a  few  feet  to  about  50  feet.  Recharge  to  the 
aquifer  is  principally  from  precipitation  and  from 
seasonal  losses  in  irrigation  canals  and  laterals. 
Discharge  from  the  aquifer  is  principally  to  the 
river  and  by  seasonal  pumpage  from  wells.  A 
transient  numerical  flow  model  was  applied  to 
evaluate  the  stream  aquifer  systems.  The  model 
was  calibrated  by  comparing  measured  and  simu- 
lated potentiometric  surfaces  in  the  alluvial  aquifer 
and  by  comparing  measured  and  simulated  poten- 
tiometric surfaces  in  the  alluvial  aquifer  and  by 
comparing  measured  and  simulated  base  flow  in 
the  South  Fork  Solomon  River  from  March  1970 
to  January  1979.  A  model  simulation  indicated  that 
pumpage  could  be  continued  at  the  1978  rate 
through  the  year  2000  if  recharge  from  streamflow 
diversion  was  equal  to  the  1970-78  rate.  (USGS) 
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TRENDS  IN  MUNICIPAL-WELL  INSTALLA- 
TIONS AND  AQUIFER  UTILIZATION  IN 
SOUTHEASTERN  MINNESOTA,  1880-1980, 

Geological  Survey,  St.  Paul,  MN.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  4B. 
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STATISTICAL  EVALUATION  OF  EFFECTS  OF 
IRRIGATION  ON  CHEMICAL  QUALITY  OF 
GROUND  WATER  AND  BASE  FLOW  IN 
THREE  RTVER  VALLEYS  IN  NORTH-CEN- 
TRAL KANSAS, 

Geological  Survey,  Lawrence,  KS.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  5B. 
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Characteristics  of  the  Coastal  Plains  aquifers  of 
South  Carolina  are  being  studied  as  a  part  of  the 
Regional  Aquifer  Systems  Analysis  program  of  the 
U.S.  Geological  Survey.  A  framework  has  been 
developed  to  best  represent  the  hydrology  of  the 
Coastal  Plain  aquifers  by  dividing  them  into  a 
system  of  five  aquifers.  This  framework  includes  a 
surficial  aquifer  consisting  of  coastal  terrace  depos- 
its, a  limestone  and  stratigraphically  equivalent 
sand  aquifer  of  Eocene  age,  and  three  sand  aquifers 
of  Cretaceous  age.  This  report  presents  a  general 
description  of  the  aquifer  framework,  potentiome- 
tric maps  for  the  aquifers  of  Eocene  and  Creta- 
ceous age  prior  to  development,  and  a  general 
description  of  the  flow  system  prior  to  develop- 
ment. In  the  lower  Coastal  Plain,  flow  in  the 
aquifer  of  Eocene  age  is  generally  perpendicular  to 
the  coast  but  is  almost  parallel  to  the  coast  in  the 
aquifers  of  Cretaceous  age.  (USGS) 
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DAKOTA  AQUIFER  NEAR  PUEBLO,  COLO- 
RADO: FAULTS  AND  FLOW  PATTERNS, 

Geological   Survey,   Lakewood,   CO.   Water  Re- 
sources Div. 
E.  R.  Banta. 

Available  from  USGS,  OFFSS,  Box  25425, 
Denver,  CO  80225.  USGS  Water-Resources  Inves- 
tigations Report  85-4186,  1985.  23  p,  10  fig,  1  tab, 
23  ref. 

Descriptors:  'Flow  patterns,  'Groundwater  bar- 
riers, 'Geologic  fractures,  'Groundwater  move- 
ment, 'Colorado,  Groundwater  recharge,  Trans- 
missivity,  Lithology. 

The  Dakota  Sandstone  and  the  underlying  Purga- 
toire  Formation  consisting  of  the  Glencairn  Shale 
and  Lytle  Sandstone  Members  form  a  board  out- 
crop at  the  southeastern  margin  of  the  Canon  City 
Embankment.  The  two  formations  form  the 
Dakota  aquifer,  which  supplies  water  to  many 
domestic,  stock,  and  irrigation  wells  in  addition  to 
a  few  municipal  wells  in  the  12-township  study 
area.  Five  large  faults  and  several  small  faults,  all 
apparently  of  high  angle,  are  found  in  the  study 
area.  Analysis  of  water  levels  and  water  quality 
shows  that  parts  of  some  of  these  faults  restrict  the 
flow  of  groundwater  in  the  Dakota  aquifer.  Lithol- 
ogy of  the  rocks,  particularly  in  the  Dakota  Sand- 
stone and  in  the  Glencairn  Shale  Member,  is  ex- 
tremely variable.  The  lithology  appears  to  affect 
the  flow  regime,  possibly  by  determining  how  a 
particular  segment  of  a  fault  affects  flow.  (USGS) 
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POTENTIAL  EFFECTS  OF  SURFACE  COAL 
MINING  ON  THE  HYDROLOGY  OF  THE 
LITTLE  BEAR  CREEK  AREA,  MOORHEAD 
COAL  FIELD,  SOUTHEASTERN  MONTANA, 

Geological  Survey,  Helena,  MT.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  4C. 
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Geohydrologic  information  on  the  area  within  and 
surrounding  the  Irondequoit  Creek  basin  near 
Rochester,  in  north-central  New  York,  is  presented 
on  five  maps  at  1:24,000  scale  indicating:  (1)  loca- 
tions of  glacial  geomorphic  features,  (2)  surficial 
geology,  (3)  soil  permeability,  (4)  potentiometric- 
surface  altitude  and  directions  of  groundwater 
movement,  and  (5)  groundwater  recharge  and  flow 
patterns.  Also  included  are  20  geologic  sections 
showing  statigraphic  relationships,  aquifer  compo- 
sition, and  depth  to  bedrock.  Each  map  includes  a 
short  text  and  a  list  of  references.  Results  indicate 
that  groundwater  within  the  basin  flows  north- 
ward to  Irondequoit  Bay  and  Lake  Ontario  and 
that  the  groundwater  drainage  system  is  consider- 
ably smaller  than  the  overlying  surface  drainage 
area.  These  maps,  based  on  available  records  and 
published  data,  depict  the  location  of  major  re- 
charge areas,  relative  rates  of  recharge,  and  the 
direction  and  raies  of  groundwater  flow  within  the 
basin  for  use  in  aquifer  management.  (USGS) 
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POTENTIOMETRIC  SURFACES  OF  NOVEM- 
BER 1982  AND  DECLINES  IN  THE  POTEN- 
TIOMETRIC SURFACES  BETWEEN  THE 
PERIOD  PRIOR  TO  DEVELOPMENT  AND 
NOVEMBER  1982  FOR  THE  COASTAL  PLAIN 
AQUIFERS  OF  SOUTH  CAROLINA, 
Geological  Survey,  Columbia,  SC.  Water  Re- 
sources Div. 

W.  R.  Aucott,  and  G.  K.  Speiran. 
Available     from     USGS,     OFFSS,     Box     25425, 
Denver,  CO  80225.  USGS  Water-Resources  Inves- 
tigations Report  84-4215,  1985.  7  sheets  (maps),  9 
fig,  27  ref. 

Descriptors:  'Groundwater,  'Potentiometric 
levels,  'Coastal  Plains,  'South  Carolina,  Draw- 
down, Groundwater  movement,  Piezometric  head, 
Groundwater  levels. 

Characteristics  of  the  Coastal  Plains  aquifer  of 
South  Carolina  are  being  studied  as  a  part  of  the 
Regional  Aquifer  Systems  Analysis  program  of  the 
U.S.  Geological  Survey.  A  framework  has  been 
developed  to  best  represent  the  hydrology  of  the 
State  by  dividing  the  aquifers  into  a  system  of  five 
aquifers.  This  framework  includes  a  surficial  aqui- 
fer consisting  of  coastal  terrace  deposits,  a  lime- 
stone and  stratigraphically  equivalent  sand  aquifer 
of  Eocene  age,  and  three  sand  aquifers  of  Creta- 
ceous age.  (USGS) 
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WATER-QUALITY  CONDITIONS  AND  AN 
EVALUATION  OF  GROUND-  AND  SURFACE- 
WATER  SAMPLING  PROGRAMS  IN  THE 
LIVERMORE-AMADOR  VALLEY,  CALIFOR- 
NIA, 

Geological  Survey,  Sacramento,  CA.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  5B. 
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ALTITUDE  AND  CONFIGURATION  OF  THE 
WATER  TABLE  IN  THE  HIGH  PLAINS  AQUI- 
FER OF  KANSAS,  1975, 

Geological  Survey,  Garden  City,  KS.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  7C. 
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POTENTIOMETRIC  SURFACES  OF  THE 
COASTAL  PLAIN  AQUTFERS  OF  SOUTH 
CAROLINA,  PRIOR  TO  DEVELOPMENT, 

Geological  Survey,  Columbia,  SC.  Water  Re- 
sources Div. 

W.  R.  Aucott,  and  G.  K.  Speiran. 
Available     from     USGS,     OFFSS,     Box     25425, 
Denver,  CO  80225.  USGS  Water-Resources  Inves- 
tigations Report  84-4208,  1985.  5  sheets  (map),  7 
fig,  32  ref. 

Descriptors:  'Groundwater,  'Potentiometric 
levels,  'Coastal  Plains,  'South  Carolina,  Ground- 
water movement.  Groundwater  levels,  Piezometric 
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HYDROLOGY  OF  LAKE  JUNE  IN  WINTER, 
HIGHLANDS  COUNTY,  SOUTH-CENTRAL 
FLORIDA, 

Geological  Survey,  Orlando,  FL.  Water  Resources 

Div. 
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GEOHYDROLOGY  OF  THE  IRONDEQUOIT 
CREEK  BASIN  NEAR  ROCHESTER,  NEW 
YORK, 

Geological  Survey,  Ithaca,  NY.  Water  Resources 
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Descriptors:  'Geohydrology,  'Glacial  geology, 
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Lake  Ontario. 


GEOHYDROLOGY  OF  THE  VALLEY-FILL 
AQUIFER  IN  THE  BATH  AREA,  LOWER  CO- 
HOCTON  RIVER,  STEUBEN  COUNTY,  NEW 
YORK, 

Geological  Survey,  Ithaca,  NY.  Water  Resources 
Div. 
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Available  from  USGS,  OFFSS,  Box  25425, 
Denver,  CO  80225.  USGS  Water-Resources  Inves- 
tigations Report  85-4095,  1985.  7  plates  (map),  5 
ref. 

Descriptors:  'Groundwater,  'Aquifers,  'Ground- 
water movement,  'Geohydrology,  'Groundwater 
levels,  'New  York,  Geologic  mapping  Hydrogeo- 
logy,  Infiltration  capacity,  Land  use,  Well  yield, 
Steuben  County,  Soil  permeability,  Bath  valley-fill 
aquifer,  Geohydrology. 

The  Bath  valley-fill  aquifer,  southern  New  York, 
composed  of  outwash,  ice-contact,  and  ice-disinte- 
gration sand  and  gravel,  is  highly  productive  and  is 
in  many  areas  in  hydraulic  contact  with  the  Co- 
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Field  2— WATER  CYCLE 


Group  2F — Groundwater 

hocton  River.  Potential  well  yields  range  50  to 
more  than  1,000  gallons  per  minute.  Most  of  the 
aquifer  is  under  shallow  water-table  conditions  and 
vulnerable  to  surface  contamination.  Thickness 
ranges  from  20  to  40  feet.  Buried  aquifers  are 
present  locally.  The  aquifer  system  underlies  an 
area  containing  only  a  few  small  communities  and 
therefore  is  not  heavily  pumped.  Geohydrologic 
data  are  compiled  on  six  maps  at  1:24,000  scale  and 
on  a  sheet  of  geologic  sections.  The  maps  depict 
surficial  geology,  soil-infiltration  capacity,  poten- 
tiometric  surface,  aquifer  thickness,  well  yields, 
and  land  use.  This  map  report  set  is  one  in  a  series 
of  four  that  depict  selected  aquifers  in  Wester  New 
York.  It  supplements  a  series  that  is  being  done  by 
the  U.S.  Geological  Survey  in  cooperation  with 
State  agencies.  The  maps  are  based  largely  on 
published  reports,  data  filled  in  several  State  agen- 
cies, and  some  additional  field  data  collection. 
(USGS) 
W88-03060 


DELINEATING  RECHARGE  AREAS  FOR 
STRATIFIED-DRIFT  AQUIFERS  IN  CON- 
NECTICUT WITH  GEOLOGIC  AND  TOPO- 
GRAPHIC MAPS, 

Geological    Survey,    Hartford,    CT.    Water    Re- 
sources Div. 
E.  H.  Handman. 

Available  from  USGS,  OFFSS,  Box  25425, 
Denver,  CO  80225.  USGS  Water-Resources  Inves- 
tigations Report  83-4230,  1986.  39  p,  12  fig,  4  tab, 
41  ref. 

Descriptors:  *Groundwater  pollution,  'Aquifer 
systems,  "Connecticut,  Groundwater,  Groundwat- 
er movement,  Aquifers,  Recharge,  Natural  re- 
charge, Induced  infiltration,  Groundwater  basins, 
Surface-groundwater  relationships,  Unconsolidat- 
ed aquifers,  Glacial  aquifers,  Water  pollution 
sources,  Path  of  pollutants,  Stratified  drift,  Aquifer 
protection,  Drainage-area  maps. 

Stratified-drift  aquifers,  the  major  source  of  large 
quantities  of  groundwater  in  Connecticut,  are  re- 
charged principally  by  (1)  precipitation  that  infil- 
trates the  land  surface  overlying  the  aquifer  and 
percolates  downward  to  the  saturated  zone,  (2) 
subsurface  inflow  of  groundwater  from  adjacent 
till-and-bedrock  uplands,  and  (3)  surface  water  that 
infiltrates  through  streambed  or  lake-bottom  sedi- 
ments. Infiltration  of  surface  water  commonly 
occurs  where  pumping  wells  lower  then  water 
table  sufficiently  to  reverse  the  normal  hydraulic 
gradient  between  the  aquifer  and  nearly  surface- 
water  body  to  which  it  is  hydraulically  connected. 
In  most  parts  of  Connecticut,  groundwater  circula- 
tion in  unconsolidated  deposits  is  probably  con- 
fined within  each  basin  drained  by  a  major  perren- 
nial  stream.  Where  this  is  the  case,  surface  water 
and  groundwater  drainage  divides  commonly  coin- 
cide, and  areas  that  contribute  recharge  under  nat- 
ural conditions  and  under  conditions  of  develop- 
ment can  be  estimated  using  geologic  and  topo- 
graphic maps.  Large  stratified-drift  aquifers  that 
extend  across  surface  water  drainage,  divides  un- 
derlie most  of  north-central  Connecticut  and  parts 
of  the  Quinnipiac  and  Farmington  River  basins. 
Definition  of  recharge  areas  for  these  aquifers  is 
more  complicated  and  requires  more  detailed  hy- 
drologic  information.  (USGS) 
W88-03062 


WATER  RESOURCES  APPRAISAL  OF  THE 
CAMP  SWIFT  LIGNITE  AREA,  CENTRAL 
TEXAS, 

Geological  Survey,  Austin,  TX.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  5B. 

W88-03064 


EFFECTS  OF  HIGH-RATE  WASTEWATER 
SPRAY  DISPOSAL  ON  THE  WATER-TABLE 
AQUIFER,  HILTON  HEAD  ISLAND,  SOUTH 
CAROLINA, 

Geological  Survey,  Columbia,  SC.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  5E. 
W88-03065 


ANNOTATED  BIBLIOGRAPHY  OF  THE  GE- 
OLOGY, HYDROLOGY,  AND  GEOTHERMAL 
RESOURCES  OF  THE  JEMEZ  MOUNTAINS 
AND  VICINITY  NORTH  CENTRAL  NEW 
MEXICO, 

Geological  Survey,  Albuquerque,  NM.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  IOC. 
W88-03068 


GROUNDWATER  LEVELS  IN  ALASKA,  1983, 

Geological   Survey,  Anchorage,  AK.   Water  Re- 
sources Div. 
J.  O.  Brunett. 

Available  from  USGS,  OFSS,  Box  25425,  Denver, 
CO  80225.  USGS  Open-File  Report  86-56,  1986. 
225  p,  190  fig. 

Descriptors:  *Water  levels,  "Aquifers,  "Alaska, 
Wells,  Data  collections,  Groundwater  data. 

Groundwater  level  data  in  Alaska  are  summarized 
for  the  1983  water  year  for  observation  wells  at 
which  levels  are  either  recorded  continuously  or 
measured  intermittently.  For  wells  at  which  water 
levels  are  measured  semi-annually,  10-year  summa- 
ries are  presented.  Water  levels  for  153  observation 
wells  are  shown  on  graphs  and  locations  of  the 
wells  are  shown  on  accompanying  maps.  The  fol- 
lowing information  is  given  for  each  well:  location, 
owner,  type  of  aquifer,  depth  and  casing  informa- 
tion, type  of  measurement,  altitude  datum,  period 
of  record,  and  extremes  for  the  period.  (USGS) 
W88-03069 


GEOHYDROLOGIC  DATA  ALONG  THE  SALT- 
GILA  AQUEDUCT  OF  THE  CENTRAL  ARIZO- 
NA PROJECT  IN  MARICOPA  AND  PINAL 
COUNTIES,  ARIZONA, 

Geological  Survey,  Phoenix,  AZ.  Water  Re- 
sources Div. 

B.  L.  Wallace,  B.  M.  Wrege,  and  H.  H.  Schumann. 
Available  from  USGS,  OFSS,  Box  25425,  Denver, 
CO  80225.  USGS  Open-File  Report  86-236,  1986. 
49  p,  23  fig,  21  tab. 

Descriptors:  "Subsidence,  "Groundwater  deple- 
tion, "Arizona,  "Aquifer  compaction,  Groundwat- 
er, Drill  holes,  Well  data,  Water  levels,  Hazards. 

The  U.S.  Geological  Survey,  in  cooperation  with 
the  U.S.  Bureau  of  Reclamation,  is  conducting  an 
investigation  of  land  subsidence  and  earth  fissures 
along  the  Salt-Gila  aqueduct  to  identify  hazard 
zones  and  to  provide  design  data  for  the  Central 
Arizona  Project  aqueducts.  Thirty-three  test  holes 
were  drilled  along  the  Salt-Gila  aqueduct  of  the 
Central  Arizona  Project  in  Maricopa  and  Pinal 
Counties.  Included  in  the  report  are  maps  showing 
locations  of  test  holes  and  vertical  extensometer 
sites,  records  of  test  holes,  and  tables  and  graphs 
showing  water-level  measurements.  (USGS) 
W88-03070 


HYDROLOGIC  AND  MICROMETEOROLO- 
GIC  DATA  FROM  AN  UNSATURATED  ZONE 
STUDY  AT  A  LOW-LEVEL  RADIOACTIVE 
WASTE  BURIAL  SITE  NEAR  BARNWELL, 
SOUTH  CAROLINA, 

Geological  Survey,  Columbia,  SC.  Water  Re- 
sources Div. 

K.  F.  Dennehy,  and  P.  B.  McMahon. 
Available  from  USGS,  OFSS,  Box  25425,  Denver, 
CO  80225.  USGS  Open-File  Report  85-476,  1985. 
32  p,  2  fig,  8  tab,  6  ref. 

Descriptors:  "Hydrologic  data,  "Water  data,  "Mi- 
crometerology,  "Radioactive  waste  disposal, 
•Groundwater  movement,  Tensiometers,  Thermo- 
couples, Tracers,  Solar  radiation,  Wind,  Soil  tem- 
perature, Soil-moisture  tension,  Backfill  material, 
Undisturbed  sediments,  Waste  burial  trenches, 
Soil-moisture  specific  conductance,  Low-level  ra- 
dioactive waste  site. 

Two  years  of  selected  hydrologic  and  microme- 
teorologic  data  collected  at  a  low-level  radioactive 
waste  burial  site  near  Barnwell,  South  Carolina  are 
available  on  magnetic  tape  in  card-image  format. 
Hydrologic   data   include  daily   measurements  of 


soil-moisture  tension,  soil-moisture  specific  con> 
ductance,  and  soil  temperature  at  four  monitorinj 
site  locations.  Micrometeorlogic  data  includt 
hourly  measurements  for  the  following  parameter* 
dry-  and  wet-bulb  temperatures,  soil  temperatures 
soil  heat  flux,  wind  speeds  and  direction,  incominj 
and  reflected  short-wave  solar  radiation,  incominj 
and  emitted  long-wave  radiation,  net  radiation  ant 
precipitation.  (USGS) 
W88-03071 


POTENTIOMETRIC  SURFACE  OF  THI 
UPPER  FLORIDAN  AQUIFER  IN  THE  ST 
JOHNS  RIVER  WATER  MANAGEMENT  DIS 
TRICT  AND  VICINITY,  FLORIDA,  MAY  198« 

Geological  Survey,  Orlando,  FL.  Water  Resource 

Div. 

G.  R.  Schiner. 

Available  from  USGS,  OFSS,  Box  25425,  Denvei 

CO  80225.  USGS  Open-File  Report  86-408,  198* 

1  plate  (map). 

Descriptors:  "Potentiometric  surface,  "Ground 
water,  "Florida,  "Maps,  Hydrologic  aspect! 
Aquifers,  Geohydrology,  St.  Johns  River  Wate 
Management  District. 

This  map  shows  the  potentiometric  surface  of  th 
Upper  Floridan  aquifer  in  the  St.  Johns  Rive 
Water  Management  District  and  vicinity,  Floridi 
for  May  1986.  The  Upper  Floridan  aquifer  is  th 
principal  source  of  potable  water  in  the  are; 
Water  level  measurements  were  made  on  approx 
mately  1,000  wells  and  on  several  springs.  Th 
potentiometric  surface  is  shown  mostly  by  5-foc 
contour  intervals.  In  the  Fernandina  Beach  area  ( 
Nassau  County,  a  30-ft.  interval  is  used  to  show 
deep  cone  of  depression.  The  potentiometric  su 
face  ranged  from  125  feet  above  sea  level  in  Pol 
County  to  75  feet  below  sea  level  in  Nassa 
County.  Water  levels  in  most  key  wells  range 
from  1  to  9  feet  below  the  May  average  in  respon; 
to  the  lack  of  recharge  from  rainfall  and  an  atteni 
ant  increase  in  pumpage.  Many  levels  in  the  distrii 
were  equal  to  or  lower  than  the  below  averaj 
levels  of  May  1985.  Declines  of  about  a  foot  fro 
May  1985  levels  were  common  in  the  eastern  ha 
of  the  district.  However,  the  largest  declines  fro 
May  1985  levels,  as  much  as  7  to  9  feet,  we 
mostly  in  well  fields  along  the  coastline.  Levels 
many  wells  approached,  and  in  a  few  wells  excee 
ed,  record  lows.  (USGS) 
W88-03072 


WATER  RESOURCES  ACTIVITIES  IN  NE 
YORK  1985-86, 

Geological  Survey,  Albany,  NY.  Water  Resourc 

Div. 

A.  J.  Finch,  and  S.  M.  Durocher. 

Available  from  USGS,  OFSS,  Box  25425,  Denvf 

CO  80225.  USGS  Open-File  Report  86-146,  198 

56  p,  1  fig,  95  ref. 

Descriptors:  "Hydrologic  data,  "Geohydrolog 
"Hydrogeologic  studies,  "New  York,  Groundwi 
er,  Aquifers,  Water  quality,  Streamflow,  Data  c< 
lections. 

The  U.S.  Geologic  Survey  conducts  water-i 
sources  investigations  and  hydrologic  data  colle 
tion  in  all  states  to  provide  the  data  and  undi 
standing  needed  for  optimum  use  and  manageme 
of  the  nation's  surface  water  and  groundwat 
This  is  achieved  through  jointly  funded  prograi 
with  state,  county,  municipal,  and  other  Fede: 
agencies.  The  Geological  Survey  conducted 
water  resources  investigations  in  New  York  duri 
1985-86,  several  of  which  are  continuous.  Tl 
report  describes  each  project  in  terms  of  probler 
objectives,  progress  to  date,  and  future  plans  a 
gives  the  period  of  funding,  project  chief,  princi] 
coordinating  agency,  field  location,  and  complet 
reports.  It  also  lists  all  reports  resulting  from  I 
Survey's  water  resources  studies  in  New  Yc 
during  1982-86.  (USGS) 
W88-03073 


GROUNDWATER-QUALITY  DATA  FOR  PIC 
TINNY  ARSENAL,  NEW  JERSEY,  1958-85, 
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WATER  CYCLE— Field  2 


Geological  Survey,  Trenton,  NJ.  Water  Resources 

Div. 

B.  P.  Sargent,  J.  W.  Green,  P.  T.  Harte,  and  E.  F. 

Vowinkel. 

Available  from  USGS,  OFSS,  Box  25425,  Denver, 

CO  80225.  USGS  Open-File  Report  86-58,   1986. 

66  p,  2  fig,  1  plate,  5  tab,  18  ref. 

Descriptors:  'Water  quality,  *Picatinny  Arsenal, 
•New  Jersey,  Hydrologic  data,  Groundwater,  Or- 
ganic compounds. 

The  water  resources  of  Picatinny  Arsenal  in  north- 
ern New  Jersey  are  described  using  the  results  of 
1,129  analyses  of  groundwater,  including  522  de- 
terminations of  inorganic  constituents  and  607  de- 
terminations of  organic  constituents.  Water  sam- 
ples were  collected  from  56  wells  on  the  site  from 
1958  through  1985.  Of  these  wells,  50  are  screened 
in  stratified  drift  aquifers  and  6  are  in  bedrock. 
Samples  were  collected  and  analyzed  by  a  total  of 
four  agencies:  one  State,  one  Federal,  and  two 
private.  Of  the  1,129  samples,  51  were  collected 
and  analyzed  by  the  U.S.  Geological  Survey.  The 
data  on  inorganic  constituents  exhibit  much  varia- 
bility. Specific  conductance  ranges  from  40  to 
2,150  microsiemens  per  centimeter  at  25  degrees  C, 
pH  ranges  from  2.9  units  to  10  units,  and  dissolved 
solids  ranges  from  51  to  1,210  milligrams  per  liter. 
Trace  elements  that  display  wide  variations  in  con- 
centration ranges  are  iron  (<2  to  540,000  micro- 
grams/L),  manganese  (<1  to  55,000  micrograms/ 
L),  and  zinc  (<3  to  1,900  micrograms/L).  The 
organic  compounds  with  the  widest  variations  in 
concentration  are:  1,2-transdichloroethylene  (<1 
to  542  micrograms/L),  tetrachloroethylene  (<1  to 
386  micrograms/L),  1,1,1-trichloroethane  (<1  to 
1,780  micrograms/L),  and  trichloroethylene  (<1 
to  25,000  micrograms/L).  (USGS) 
W88-03075 


RECORDS  OF  WELLS,  DRILLERS'  LOGS, 
WATER-LEVEL  MEASUREMENTS,  AND 
CHEMICAL  ANALYSES  OF  GW  IN  CHAM- 
BERS, LIBERTY,  AND  MONTGOMERY 
COUNTIES,  TEXAS,  1980-84, 
Geological  Survey,  Austin,  TX.  Water  Resources 
Div. 

J.  F.  Williams,  L.  S.  Coplin,  C.  E.  Ranzau,  and  W. 
B.  :ind. 

Available  from  USGS,  OFSS,  Box  25425,  Denver, 
CO  80225.  USGS  Open-File  Report  86-57,  1986. 
37  p,  3  fig,  1 1  tab,  6  ref. 

Descriptors:  'Groundwater,  'Texas,  Drillers  logs, 
Water  levels,  Chemical  analyses,  Water  quality, 
Chambers  County,  Liberty  County,  Montgomery 
County,  Data  collection. 

Information  on  major  new  water  wells  in  Cham- 
bers, Liberty,  and  Montgomery  Counties  was  com- 
piled by  the  U.S.  Geological  Survey  from  1980 
through  1984.  This  report  presents  the  results  of 
the  hydrologic  data  collection  on  new  large-capac- 
ity and  other  selected  wells,  including  well  loca- 
tion and  completion  data,  drillers'  logs  of  the  strata 
penetrated,  water  levels,  and  chemical  quality  of 
the  produced  water.  These  water-well  data  are 
supplementary  to  similar  data  on  older  wells  in 
these  counties  and  descriptive  evaluations  of  the 
groundwater  resources  which  have  been  published 
previously.  (USGS) 
W88-O3076 


RECORDS    OF    WELLS,    DRILLERS*    LOGS, 

WATER-LEVEL       MEASUREMENTS,        AND 

CHEMICAL  ANALYSES  OF  GROUNDWATER 

IN  BRAZORIA,  FORT  BEND,  AND  WALLER 

COUNTIES,  TEXAS,  1980-84, 

Geological  Survey,  Austin,  TX.  Water  Resources 

Div. 

J.  F.  Williams,  C.  E.  Ranzau,  W.  G.  Lind,  and  L. 

S.  Coplin. 

Available  from  USGS,  OFSS,  Box  25425,  Denver, 

CO  80225.  USGS  Open-File  Report  86-68,   1986. 

51  p,  3  fig,  12  tab. 

Descriptors:  'Groundwater,  'Texas,  Drillers  logs, 
Water  levels,  Chemical  analyses,  Water  quality, 
Data  collections,  Brazoria  County,  Fort  Bend 
County,  Waller  County. 


Information  on  major  new  water  wells  in  Brazoria, 
Fort  Bend,  and  Waller  Counties  was  compiled  by 
the  U.S.  Geological  Survey  from  1980  through 
1984.  This  report  presents  the  results  of  the  hydro- 
logic  data  collection  on  new  large-capacity  and 
other  selected  wells,  including  well  location  and 
completion  data,  drillers'  logs  of  the  strata  pene- 
trated, water  levels,  and  chemical  quality  of  the 
produced  water.  These  water-well  data  are  supple- 
mentary to  similar  data  on  older  wells  in  these 
counties  and  descriptive  evaluations  of  the  ground- 
water resources  which  have  been  published  previ- 
ously. (USGS) 
W88-03077 


APPROXIMATE  WATER-LEVEL  CHANGES  IN 
THE  CHICOT  AND  EVANGELINE  AQUIFERS, 
1977-85  AND  1984-1985  AND  MEASURED  COM- 
PACTION, 1973-85,  IN  HARRIS  AND  GALVES- 
TON COUNTIES,  TEXAS, 

Geological  Survey,  Houston,  TX.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  7C. 
W88-03080 


WATER-RESOURCES  ACTIVITIES  OF  THE 
U.S.  GEOLOGICAL  SURVEY  IN  WYOMING, 
FISCAL  YEAR  1985, 

Geological  Survey,  Cheyenne,  WY.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  7C. 
W88-03081 


GEOPHYSICAL  WELL  LOG  DATA  FOR 
STUDY  OF  WATER  FLOW  IN  FRACTURES 
NEAR  MIRROR  LAKE,  NEW  HAMPSHIRE, 

Geological  Survey,  Denver,  CO.  Water  Resources 
Div. 

F.  L.  Paillet. 

Available  from  USGS,  OFSS,  Box  25425,  Lake- 
wood,  CO  80225.  USGS  Open-File  Report  85-340, 
1985.  27  p,  13  fig,  2  tab,  14  ref. 

Descriptors:  'Borehole  geophysics,  'Fracture  per- 
meability, 'New  Hampshire,  Acoustic  televiewer, 
Acoustic  waveform  logging. 

Four  closely  spaced  boreholes  were  drilled 
through  approximately  20  meters  of  till  into  schist 
bedrock  near  Mirror  Lake,  West  Thornton,  New 
Hampshire.  The  site  was  selected  for  borehole 
geophysical  research  because  it  is  included  in  a 
detailed  groundwater  study  where  the  effects  of 
flow  in  fractures  on  flow  in  overlying  drift  deposits 
is  being  studied.  Three  of  the  boreholes  are  ap- 
proximately 100  meters  in  depth,  and  the  fourth  is 
approximately  230  meters  in  depth.  All  four  bore- 
holes were  logged  with  caliper,  acoustic,  gamma, 
single-point-resistivity,  and  acoustic  televiewer 
logs.  Fracture  sets  dipping  approximately  45  de- 
grees to  the  east  were  detected  in  all  four  bore- 
holes. Two  sets  of  deeper  fractures  were  detected 
near  the  bottom  of  the  deepest  borehole.  Acoustic 
waveform  logs  were  obtained  in  all  boreholes 
using  three  different  source  frequencies,  34,  15,  and 
5  kilohertz,  for  future  comparison  with  surface  to 
borehole  seismic  data.  (USGS) 
W88-03083 


DISSOLVED-SELENIUM  DATA  FOR  WELLS 
IN  THE  WESTERN  SAN  JOAQUIN  VALLEY, 
CALIFORNIA,  FEBRUARY  TO  JUNE  1985, 

Geological  Survey,  Sacramento,  CA.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  5A. 
W88-03084 


GROUNDWATER      DATA,      GREEN      RIVER 
BASIN,  WYOMING, 

Geological   Survey,   Cheyenne,   WY.   Water   Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  7C. 
W88-03089 


WATER-LEVEL  MEASUREMENTS  FOR  THE 
COASTAL  PLAIN  AQUIFERS  OF  SOUTH 
CAROLINA  PRIOR  TO  DEVELOPMENT, 


Groundwater — Group  2F 

Geological  Survey,  Columbia,  SC.  Water  Re- 
sources Div. 

W.  R.  Aucott,  and  G.  K.  Speiran. 
Available  from  USGS,  OFSS,  Box  25425,  Lake- 
wood,  CO  80225.  USGS  Open-File  Report  84-803, 
1984.  36  p,  1  fig,  2  tab,  21  ref. 

Descriptors:  'Groundwater,  'Potentiometric 
levels,  'Coastal  Plains,  'South  Carolina,  Pieziome- 
tric  head,  Groundwater  levels,  Hydrologic  data. 

Characteristics  of  the  Coastal  Plain  aquifers  of 
South  Carolina  are  being  studied  as  a  part  of  the 
Regional  Aquifer  Systems  Analysis  (RASA)  pro- 
gram of  the  U.S.  Geological  Survey.  This  report 
presents  tabulations  of  basic  well  information  and 
water-level  measurements  for  the  Coastal  Plain 
aquifers  of  South  Carolina  representing  water 
levels  prior  to  man-made  development.  These 
measurements  were  used  in  compiling  regional  po- 
tentiometric maps  for  the  Coastal  Plain  aquifers. 
(USGS) 
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HYDROLOGIC  DATA  FROM  ROAN  CREEK 
AND  PARACHUTE  CREEK  BASINS,  NORTH- 
WESTERN COLORADO, 

Geological  Survey,  Grand  Junction,  CO.   Water 

Resources  Div. 
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HYDROGEOLOGIC  FRAMEWORK  OF  THE 
NEW  JERSEY  COASTAL  PLAIN, 

Geological  Survey,  Trenton,  NJ.  Water  Resources 
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Available  from  USGS,  OFSS,  Box  25425,  Lake- 
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Results  are  presented  of  a  water-resources-oriented 
subsurface  mapping  program  within  the  Coastal 
Plain  of  New  Jersey.  The  occurrence  and  configu- 
ration of  15  regional  hydrogeologic  units  are  de- 
fined based  primarily  on  the  interpretation  of  bore- 
hole geophysical  data.  The  nine  aquifers  and  six 
confining  beds  are  composed  of  unconsolidated 
clay,  silt,  sand,  and  gravel  and  range  in  age  from 
Cretaceous  to  Quaternary.  Electric  and  gamma-ray 
logs  from  more  than  1,000  Coastal  Plain  wells 
were  examined.  Of  these,  interpretive  data  for  302 
sites,  selected  for  log  depth,  quality,  and  distribu- 
tion, were  used  to  prepare  structure  contour  and 
thickness  maps  for  each  aquifer,  and  a  thickness 
map  for  each  confining  bed.  These  maps,  along 
with  14  hydrogeologic  sections,  show  the  geome- 
try, lateral  extent,  and  vertical  and  horizontal  rela- 
tionships among  the  15  hydrogeologic  units. 
(USGS) 
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GRAM, 
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•X? 


25 


Field  2— WATER  CYCLE 


Group  2F — Groundwater 

Nonlinear  multiple  regression  methods  are  devel- 
oped to  model  and  analyze  groundwater  flow  sys- 
tems. Complete  descriptions  of  regression  method- 
ology as  applied  to  groundwater  flow  models 
allow  scientists  and  engineers  engaged  in  flow 
modeling  to  apply  the  methods  to  a  wide  range  of 
problems.  Organization  of  the  text  proceeds  from 
an  introduction  that  discusses  the  general  topic  of 
groundwater  flow  modeling,  to  a  review  of  basic 
statistics  necessary  to  properly  apply  regression 
techniques,  and  then  to  the  main  topic:  exposition 
and  use  of  linear  and  nonlinear  regression  to  model 
groundwater  flow.  Statistical  procedures  are  given 
to  analyze  and  use  the  regression  models.  A 
number  of  exercises  and  answers  are  included  to 
exercise  the  student  on  nearly  all  the  methods  that 
are  presented  for  modeling  and  statistical  analysis. 
Three  computer  programs  implement  the  more 
complex  methods.  These  three  are  a  general  two- 
dimensional,  steady-state  regression  model  for  flow 
in  an  anisotropic,  heterogeneous  porous  medium,  a 
program  to  calculate  a  measure  of  model  nonlin- 
earity  with  respect  to  the  regression  parameters, 
and  a  program  to  analyze  model  errors  in  comput- 
ed dependent  variables  such  as  hydraulic  head. 
(USGS) 
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GROUNDWATER  CONDITIONS  IN  UTAH, 
SPRING  OF  1985, 
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R.  L.  Seiler. 
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Descriptors:  'Groundwater,  *Water  use,  "Utah, 
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supply,  Water  resources  development. 

Estimated  total  withdrawal  of  water  from  wells  in 
Utah  during  1984  was  about  614,000  acre-feet.  Of 
the  total  withdrawal,  about  329,000  acre-feet  was 
for  irrigation,  about  225,000  acre-feet  was  for  in- 
dustry and  public  supply,  and  the  remaining  60,000 
acre-feet  was  for  domestic  and  stock  use.  The  total 
1984  withdrawal  was  about  14,000  acre-feet  more 
than  that  estimated  for  1983,  but  was  about  193,000 
acre-feet  less  than  the  average  annual  withdrawal 
estimated  for  1974-83.  The  decrease  from  the  1974- 
83  annual  average  resulted  from  generally  above- 
average  precipitation  and  streamflow  in  1984,  and 
therefore,  a  smaller  need  for  supplemental  ground- 
water supplies.  Groundwater  levels  in  most  parts 
of  Utah  generally  were  higher  during  February- 
March  1985  than  during  February-March  1984. 
This  was  the  third  consecutive  year  that  net  rises 
of  groundwater  levels  were  recorded  in  most  parts 
of  the  State.  The  rises  were  attributed  chiefly  to 
increased  recharge  from  the  generally  above-aver- 
age precipitation  and  streamflow  in  1984,  and  to 
the  relatively  small  withdrawal  of  water  from 
wells  during  the  year  compared  to  the  1974-83 
annual  average  withdrawal.  (USGS) 
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GROUNDWATER     HYDROLOGY     OF     ELK 
RIVER  BASIN,  WEST  VIRGINIA, 

Geological  Survey,  Charleston,  WV.  Water  Re- 
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Transmissivity,  Chemical  analysis,  Dissolved 
solids,  Chloride,  Iron,  Infiltration,  Sparta  aquifer, 
Rayville,  Delhi. 

Principal  aquifers  in  the  Rayville-Delhi  area  are  in 
the  Mississippi  River  valley  alluvium  of  Pleisto- 
cene age  and  the  Cockfield  Formation  of  Eocene 
age.  The  Sparta  Sand  Eocene  age  is  of  lesser 
importance  and  contains  freshwater  only  in  the 
extreme  western  part  of  the  project  area.  The 
Mississippi  River  alluvial  aquifer  contains  freshwa- 
ter throughout  most  of  the  area.  The  water  is  very 
hard  and  iron  concentrations  range  from  300  to 
3,000  micrograms  per  liter.  However,  large  quanti- 
ties of  water  are  available;  yields  of  several  thou- 
sand gallons  per  minute  are  possible.  The  Cock- 
field aquifer  contains  freshwater  except  in  the  ex- 
treme eastern  part  of  the  area  where  Cockfield 
sand  units  contain  salty  water.  Except  where  water 
in  the  Cockfield  is  modified  by  infiltration  from  the 
overlying  alluvial  aquifer,  the  water  generally  is 
soft  and  iron  concentrations  range  from  20  to  770 
micrograms  per  liter.  Hydraulic  conductivities  of 
the  sand  units  range  from  30  to  55  feet  per  day,  and 
optimum  well  yields  are  a  few  hundred  gallons  per 
minute.  The  Cockfield  aquifer  is  best  suited  for 
development  of  small  to  moderate  supplies. 
(USGS) 
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HYDROGEOLOGY,  DIGITAL  SOLUTE- 
TRANSPORT  SIMULATION,  AND  GEOCHEM- 
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MARYLAND  SPRINGS-THEIR  THERMAL 
AND  CHEMICAL  CHARACTER, 

Geological  Survey,  Towson,  MD.  Water  Re- 
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Available  from  USGS,  OFSS,  Box  25425,  Denver, 
CO  80225.  Maryland  Geological  Survey  Report 
Investigations  42,  1985.  151  p,  16  fig,  16  tab,  59  ref. 

Descriptors:  'Springs,  'Geohydrology,  'Energy 
conversion,  'Chemical  properties,  'Maryland, 
Thermal  springs,  Warm  springs,  Trace  elements, 
Groundwater  movement,  Piedmont  province,  Ap- 
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The  flow  and  temperature  of  100  springs  in  an  area 
of  4,500  square  miles,  comprising  the  Piedmont 
and  Appalachian  provinces  of  Maryland  were  in- 
vestigated. The  flow  of  these  springs  ranges  from 
less  than  1  to  nearly  10,000  gallon  per  minute.  The 
largest  flow  is  from  the  Potomac  Blue  Spring  in 
the  Potomac  River  valley  near  Cumberland,  Mary- 
land. The  flow  and  temperature  of  most  springs 
range  widely  during  an  annual  cycle.  Temperature 
variations  of  76  individual  Maryland  springs 
ranged  from  1.5  to  18.9  C.  The  maximum  tempera- 
ture recorded  was  19.9  C.  Mean  annual  water 
temperature  usually  is  within  1  to  2  C  of  the  local 
mean  annual  air  temperature.  Measurements  of 
flow  and  temperature  of  a  large  spring  in  Washing- 
ton County  show  that  an  energy  transfer  involving 
a  reduction  of  the  spring's  mean  temperature  by  5 
C  would  yield  1,320,000  watts  per  hour.  Maryland 
springs  represent  a  large  potential  source  of  ther- 
mal energy.  Chemical  analyses  of  the  water  from 
24  springs  show  that  most  of  the  water  is  calcium- 
magnesium-bicarbonate  water,  or  water  of  a  mixed 
type.  Nearly  all  of  the  water  is  of  a  chemical 
character  suitable  for  most  uses.  Concentrations  of 
the  trace  elements  aluminum,  cadmium,  chromium, 
copper,  lead,  lithium,  mercury,  nickel,  silver,  and 
lead  are  all  below  the  U.S.  Environmental  Protec- 
tion Agency's  maximum  allowable  levels.  (USGS) 
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EFFECTS  OF  GRAVITATIONAL  AND  EARTH- 
QUAKE FORCES  ON  THE  STABILITY  OF  THE 
SOUTH  FORK  CASTLE  CREEK  BLOCKAGE  IN 
THE  MOUNT  ST.  HELENS  AREA,  WASHING- 
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Geological    Survey,    Tacoma,    WA.    Water    Re- 
sources Div. 
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GEOLOGIC  FRAMEWORK  OF  THE  GROUND- 
WATER FLOW  SYSTEM  IN  JURASSIC  AND 
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PLAINS, 
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The  recent  resurgence  of  energy  development  in 
the  Northern  Great  Plains  will  place  new  and 
increased  demands  on  groundwater  development. 
Water  from  Jurassic  and  Cretaceous  rocks  might 
supply  part  of  the  needed  water.  Geologic  frame- 
work of  the  groundwater  flow  system  in  the 
Northern  Great  Plains  is  divided  into  two  parts: 
structural  and  statigraphic.  Jurassic  and  Cretaceous 
rocks  are  divided  into  six  chronostratigraphic  in- 
tervals. Thickness  and  sedimentological  variations 
of  each  interval  shows  distinct  patterns  or  linea- 
ments. These  lineaments  may  reflect  paleogeogra- 
phic  and  paleostructural  trends.  The  tectonic  and 
sedimentation  model  most  appropriate  for  the  lin- 
eaments and  the  orientations  of  these  lineaments 
can  best  be  explained  by  a  horizontal-style  stress 
system.  This  system  created  the  structural  configu- 
ration of  grabens,  half  gradens,  and  horsts,  initiated 
in  Precambrian  time,  that  influenced  the  position  of 
depositional  environments,  subsequently  influenced 
the  lateral  and  vertical  distribution  of  sediments, 
and  was  enhanced  by  eustatic  changes  in  sea  level. 
Orientation  of  tensional  and  compressional  struc- 
tural features  and  lineaments  is  predictable  under 
this  style  of  stress  system.  Tensional  features,  ori- 
ented east-west  and  northeast-southwest,  enhance 
secondary  porosity  or  permeability;  thus,  they 
become  partial  conduits  for  groundwater  flow. 
Compressional  features,  oriented  generally  north- 
south  and  northwest-southeast,  decrease  porosity 
or  permeability,  and  become  barriers  or  partial 
barriers  to  groundwater  flow.  (USGS) 
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The  Floridan  aquifer  system  of  the  southeastern 
United  States  consists  of  a  thick  sequence  of  car- 
bonate rocks,  mostly  Paleocene  to  early  Miocene 
in  age,  that  are  hydraulically  connected  in  varying 
degrees.  The  aquifer  system  consists  of  a  single 
layer  updip  and  is  divided  downdip  into  the  Upper 
and  Lower  Floridan  aquifers,  separated  by  one  of 
seven  middle  confining  units.  The  rocks  that  com- 
prise the  Florida,  its  upper  and  lower  confining 
units,  and  a  surficial  aquifer  have  been  separated 
into  seven  chronostratigraphic  units  whose  tops 
and  bottoms,  like  those  of  the  major  permeability 
units  within  the  aquifer  system  do  not  coincide 
everywhere  with  formation  tops  and  bottoms.  Sub- 
surface data  show  that  modifications  are  necessary 
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in  the  current  stratigraphic  nomenclature  applied 
to  Eocene  and  Paleocene  rocks:  changes  are  pro- 
posed. Major  geologic  structures  have  extensively 
affected  the  thickness  and  type  of  sediment  depos- 
ited in  the  eastern  Gulf  Coast.  Such  structures 
have  also  affected  groundwater  flow  in  the  Flori- 
dan  aquifer  system,  as  shown  on  potentiometric 
surface  maps  of  the  system.  Permeability  variations 
within  the  Floridan  are  complex  and  result  from  a 
combination  of  original  depositional  conditions, 
diagenesis,  large  and  small  geologic  structures,  and 
dissolution  of  carbonate  rocks  or  evaporite  depos- 
its. (USGS) 
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HYDROLOGY  OF  THE  FLORIDAN  AQUIFER 
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A  computer  flow  model  was  calibrated  to  approxi- 
mate predevelopment  and  1976  flow  conditions  in 
a  multilayered  aquifer  system  in  10,600  square 
miles  in  west-central  Florida.  The  Floridan  aquifer 
system  is  confined  in  most  of  the  study  area.  The 
upper  part  of  the  system,  the  fresh  water  bearing 
upper  Floridan  aquifer,  consists  of  carbonate  rocks 
ranging  up  to  1,800  feet  thick.  The  upper  Floridan 
aquifer  is  the  chief  source  for  large  withdrawals 
and  natural  springflow  in  the  study  area.  Daily 
springflows  within  the  study  area  have  averaged 
about  2.3  billion  gallons.  By  1976,  waterwell  devel- 
opment accounted  for  an  additional  average  out- 
flow of  about  950  million  gallons  per  day.  Calibrat- 
ed transmissivities  for  the  upper  Floridan  aquifer 
range  from  less  than  17,000  (offshore  where  the 
aquifer  thins)  to  nearly  13,000,000  sq.  ft.  per  day 
(near  large  springs).  Under  steady-state  conditions, 
total  recharge  to  the  system  was  estimated  to  be 
3,200  million  gallons  per  day;  of  this,  64  percent 
was  discharged  as  springflow,  30  percent  was  dis- 
charged from  wells,  and  6  percent  was  discharged 
as  diffuse  upward  leakage.  Model  simulation  of 
hypothetical  well  fields  illustrates  the  large  differ- 
ence in  the  hydraulics  of  the  flow  system  in  select- 
ed parts  of  the  study  area.  The  simulation  also 
demonstrates  the  applicability  of  modeling  tech- 
niques to  water  management  and  planning. 
(USGS) 
W88-03111 


AQUEOUS  GEOCHEMISTRY  OF  THE 
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This  report,  prepared  by  the  U.S.  Geological 
Survey  in  cooperation  with  the  Arkansas  Soil  and 
Water  Conservation  Commission,  the  U.S.  Soil 
Conservation  Service  and  local  Conservation  Dis- 
tricts, contains  groundwater  level  measurements  in 
485  wells  tapping  the  Mississippi  River  Valley 
alluvial  aquifer  of  eastern  Arkansas.  The  measure- 
ments were  made  by  district  Soil  Conservation 
Service  personnel  during  1985.  The  purpose  of  this 
report  is  to  provide  these  data  to  other  State  and 
Federal  agencies  as  well  as  to  private  landowners. 
The  shallowest  pre-pumping  water  levels  occurred 
in  Clay,  Independence,  and  Mississippi  County 
where  most  water  levels  were  within  20  feet  of 
land  surface.  Counties  where  water  levels  of  100 
feet  below  land  surface  or  greater  were  measured 
included:  Arkansas,  Lonoke,  Poinsett,  and  Prairie. 
Water-level  measurements  made  during  the  post- 
pumping  (recovery)  season  averaged  3.65  feet  less 
than  those  made  during  the  pre-pumping  season.  A 
comparison  of  pre-pumping  water-level  measure- 
ments made  in  1984  to  those  made  in  1985  shows 
an  average  rise  of  1.0  foot  within  the  area  (Edds 
and  Spencer,  1985).  (USGS) 
W88-03127 


HYDROLOGIC  RECONNAISSANCE  AND 
SUMMARY  OF  EXISTING  DATA  ON  SUR- 
FACE AND  GROUNDWATER  RESOURCES  IN 
THE  MISSOURI  RIVER  VALLEY  IN  WOOD- 
BURY AND  MONONA  COUNTIES,  IOWA, 
1985, 

Geological  Survey,  Iowa  City,  IA.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  2E. 
W88-03129 


HYDROLOGIC  DATA  FROM  NAVAL  OIL 
SHALE  RESERVES,  PARACHUTE  CREEK 
BASIN,  NORTHWESTERN  COLORADO, 
WATER  YEARS  1982-83, 

Geological  Survey,  Grand  Junction,  CO.  Water 

Resources  Div. 

For  primary  bibliographic  entry  see  Field  7C. 

W88-03131 


WATER  QUALITY  DATA  FOR  THE  GROUND- 
WATER NETWORK  IN  EASTERN  BROWARD 
COUNTY,  FLORIDA,  1983-1984, 

Geological  Survey,  Miami,  FL.  Water  Resources 

Div. 

B.  G.  Waller,  and  F.  L.  Cannon. 

Available  from  USGS,  OFSS,  Box  25425,  Denver, 

CO  80225.  USGS  Open-File  Report  86-313,  1986. 

68  p,  1  fig,  2  tab,  7  ref. 

Descriptors:  'Water  quality,  'Groundwater  qual- 
ity, "Network  design,  "Biscayne  aquifer,  "Florida, 
Inorganic  compounds,  Nutrients,  Broward 
County,  Water-quality  network. 

During  1983-84,  groundwater  from  63  wells  locat- 
ed at  3 1  sites  throughout  eastern  Broward  County, 
Florida,  was  sampled  and  analyzed  to  determine 
baseline  water  quality  conditions.  The  physical  and 
chemical  parameters  analyzed  included  field  meas- 
urements (pH  and  temperature),  physical  charac- 
teristics (color,  turbidity,  and  specific  conduct- 
ance), major  inorganic  ions,  nutrients,  (nitrogen, 
phosphorus  and  carbon),  selected  metals,  and  total 
phenolic  compounds.  Groundwater  samples  were 
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collected  at  the  end  of  the  dry  season  (April)  and 
during  the  wet  season  (July  and  September).  These 
data  are  tabulated,  by  well,  in  this  report.  (USGS) 
W88-03133 


SELECTED  PUBLICATIONS  ON  THE  WATER 
RESOURCES  OF  VIRGINIA, 

Geological   Survey,   Richmond,   VA.    Water   Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field    IOC. 
W88-03135 


WATER-RESOURCES  DATA  FOR  THE 
MOUNT  SHASTA  AREA,  NORTHERN  CALI- 
FORNIA, 

Geological  Survey,  Sacramento,  CA.  Water  Re- 
sources Div 
For  primary  bibliographic  entry  see  Field  2E. 

W88-03138 


CURRENT  WATER  RESOURCES  ACTIVITIES 
IN  ALABAMA,  FISCAL  YEAR  1986, 

Geological   Survey,  Tuscaloosa,   AL.   Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  7B. 
W88-03140 


GEOLOGIC  AND  GEOPHYSICAL  CHARAC- 
TERISTICS OF  FRACTURE  ZONES  IN  THE 
FLORIDAN  AQUIFER, 

University  of  South  Florida,  Tampa.  Dept.  of  Ge- 
ology. 

M.  T.  Stewart. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  PB86-156999/ 
AS.  Price  codes:  A06  in  paper  copy,  A01  in  micro- 
fiche. Florida  Water  Resources  Research  Center, 
Gainesville,  Technical  Publication  88.  1985.  93  p, 
15  tab,  25  fig,  37  ref.  Contract  No.  14-08-0001- 
G899.  Project  No.  USGS  G899-04;  UF  Project 
125747011. 

Descriptors:  "Florida,  "Karst  hydrology,  "Geohy- 
drology,  "Floridan  aquifer,  Aquifers,  Fracture 
traces,  Karst,  Groundwater,  Applied  geophysics. 

Fracture  traces  in  the  carbonate  bedrock  of  west- 
central  Florida  can  have  very  distinctive  geophysi- 
cal responses.  The  responses  over  the  fracture 
zones  are  associated  with  increased  depth  and 
thickness  of  the  geoelectrical  layers,  microgravity 
lows,  resistivity  lows,  and  conductivity  highs. 
Closely-spaced  vertical  electrical  soundings  yield 
the  most  information  on  the  stratigraphy  and  ge- 
ometry of  the  fracture  zone  and  aid  in  interpreta- 
tion of  the  character  of  the  fractured  limestone. 
The  tri-potential  method  detected  isolated  frac- 
tures not  directly  associated  with  the  principal 
fracture  zone.  The  geologic  character  of  the  two 
fractures  zones  is  very  different.  The  Cross  Bar 
Ranch  feature  is  a  deep,  V-shaped  depression  in 
the  limestone  25m  deep  and  90m  wide.  The  Crystal 
River  Quarry  feature  is  a  linear  ridge  15m  high  and 
60m  wide  with  a  central  depression  5-7m  deep  and 
10m  wide.  The  small,  V-shaped  central  depression 
is  probably  the  major  fracture  zone,  but  fractures 
are  present  on  the  adjacent  ridges  as  well.  Al- 
though photolinears  often  represent  vertical  frac- 
ture zones,  many  hydrogeologically  important 
fractures  may  exist  that  are  not  expressed  on  aerial 
photos  or  the  land  surface.  It  is  recommended  that 
multiple  geophysical  methods  be  used  when  deter- 
mining the  location  of  the  fracture  zone  within  the 
zone  defined  by  the  photolinear  or  when  prospect- 
ing for  unmapped  fractures.  (USGS) 
W88-03152 


SIMPLIFIED  APPROACH  TO  REGIONAL  MU- 
TILAYERED  AQUIFER  ANALYSIS, 

Georgia  Inst,  of  Tech.,  Atlanta.  School  of  Civil 
Engineering. 
M.  M.  Aral. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  PB86-164167/ 
AS.  Price  codes:  A05  in  paper  copy,  A01  in  micro- 
fiche. Report  No.  ERC  02-85.  Environmental  Re- 
sources Center,  Georgia  Institute  of  Technology, 
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Group  2F — Groundwater 

Atlanta.  August  1985.  65  p,  1  tab,  1  fig,  31  ref. 
Project  No.  USGS  G-900-02. 

Descriptors:  'Groundwater  movement,  'Finite 
element  analysis,  'Multilayer  aquifers,  'Mathemat- 
ical models,  Aquifer  management,  Water  levels, 
Regional  analysis. 

In  order  to  effectively  monitor  and  manage 
aquifers  subjected  to  artificial  recharge  as  well  as 
increased  pumping  demands,  it  is  necessary  to  ana- 
lyze their  hydrodynamic  response.  Several  mathe- 
matical numerical  models  were  developed  to  ac- 
complish this  purpose  on  a  regional  scale  for  single 
layer  aquifers.  A  regional  two-dimensional  flow 
analysis  was  formulated  using  finite  element  tech- 
niques for  multilayer  aquifers.  The  advantages  of 
using  finite  element  analysis  for  aquifer  analysis 
becomes  evident  when  attempting  to  model  irregu- 
lar boundaries  and  variable  inputs  such  as  re- 
charge, pumping  and  field  properties  in  multilayer 
systems.  Numerical  solutions  are  also  presented, 
which  when  compared  with  known  analytical  so- 
lutions show  the  accuracy  levels  expected  and  also 
some  limitations  of  the  model.  This  study  is  a 
preliminary  step  toward  the  ultimate  goal  of  pre- 
dicting and  monitoring  water  quality  and  quantity 
in  a  multilayer  aquifer  system.  (Aral-GA  Inst. 
Tech.) 
W88-03153 


COASTAL-A  DISTRIBUTED  HYDROLOGIC 
SIMULATION  MODEL  FOR  LOWER  COAST- 
AL PLAIN  WATERSHEDS  IN  GEORGIA, 

Georgia  Univ.,  Athens.  Dept.  of  Geography. 
For  primary  bibliographic  entry  see  Field  2E. 
W88-03154 


EVALUATION  OF  METHODS  FOR  ESTIMA- 
TION OF  AQUIFER  RECHARGE  FROM  PRE- 
CIPITATION ON  SEMI-ARID  LANDS, 

Idaho  Univ.,  Moscow.  Water  Resources  Research 
Inst. 

G.  S.  Johnson,  C.  E.  Brockway,  and  A.  Coiner. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  PB86-157054/ 
AS.  Price  codes:  A03  in  paper  copy,  A01  in  micro- 
fiche. Completion  Report.  September  1985.  24  p,  7 
fig,  3  tab,  10  ref.  Contract  No.  14-08-0001-G903. 
Project  No.  USGS  G903-07. 

Descriptors:  'Groundwater  recharge,  'Rainfall  in- 
filtration, 'Effective  precipitation,  'Recharge, 
'Idaho,  Groundwater  management. 

Precipitation  falling  on  semi-arid,  non-irrigated 
lands  may  represent  a  significant  percentage  of 
total  aquifer  recharge  in  areas  such  as  the  eastern 
Snake  River  Plain  in  southern  Idaho.  Direct  meas- 
urement of  precipitation  recharge  is  usually  not 
feasible  due  to  large  areal  concerns  and  non-uni- 
formity of  controlling  conditions.  A  water  budget 
may  be  applied  in  several  forms,  but  often  lacks  the 
accuracy  necessary.  Inaccuracy  of  frequently  used 
basic  data  such  as  precipitation  is  a  primary  defi- 
ciency. It  was  estimated  that  measured  annual  pre- 
cipitation on  the  eastern  Snake  River  Plain  is  in 
error  by  15  to  20  percent.  Application  of  sophisti- 
cated recharge  estimation  models  is  not  justified 
due  to  errors  in  primary  data.  (Idaho  WRRI) 
W88-03162 


PREDICTING  THE  ADVECTIVE  FLOW  VE- 
LOCITY IN  A  CONFINED  AQUIFER  USING  A 
SINGLE  WELL  TRACER  TEST, 

Purdue  Univ.,  Lafayette,  IN.  Water  Resources  Re- 
search Center. 
For  primary  bibliographic  entry  see  Field  5B. 
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DISCRETE  KERNEL  MODEL  FOR  SIMULA- 
TION OF  MULTILAYERED  AQUIFERS, 

Louisiana  State  Univ.,  Baton  Rouge.  Dept.  of  Civil 
Engineering. 
T  H.  Illangasekare. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  PB86-170453/ 
AS  Price  codes:  A05  in  paper  copy,  A01  in  micro- 
fiche   Completion   Report,   Louisiana   Water   Re- 


sources Research  Institute.  1985.  72  p,  9  fig,  2  tab, 
3  append,   33  ref.   Project  No.   USGS  G909-03. 

Descriptors:  'Aquifer  models,  'Groundwater 
movement,  'Multilayered  aquifers,  'Computer 
models,  Groundwater  management,  Water  conser- 
vation, Geohydrology,  Mathematical  models. 

The  design  and  development  of  a  special  manage- 
ment oriented  groundwater  mode!  for  the  simula- 
tion of  multilayered  aquifers  are  presented.  Multi- 
layered  aquifers  consist  of  water  bearing  aquifer 
layers  separated  by  sufficiently  permeable  confin- 
ing layers  which  permit  significant  leakage  flow. 
The  discrete  kernel  approach  for  groundwater 
modeling  is  used  as  the  basic  technique.  The  ap- 
proach is  based  on  the  classical  solution  of  partial 
differential  equations  using  Green's  function 
method.  Once  Green's  function  solution  to  a  linear 
partial  differential  equation  is  known  the  response 
to  any  type  of  excitation  can  be  obtained  by  con- 
volving the  excitations  with  Green's  function.  The 
three  dimensional  flow  in  the  multilayered  aquifer 
is  simulated  using  a  quasi-three  dimensional  flow 
model.  The  flow  in  each  aquifer  layer  is  modelled 
as  two  dimensional  flow  in  the  horizontal  direc- 
tion. The  flow  in  the  confining  aquitard  layers  is 
assumed  vertical.  A  discrete  kernel  formulation 
was  developed  to  simulate  these  assumed  flow 
conditions.  The  kernels  for  the  aquifer  layers  are 
generated  by  solving  the  two  dimensional  saturat- 
ed groundwater  flow  equations  using  an  implicit 
finite  difference  scheme.  The  kernels  for  the  aqui- 
tard are  generated  by  solving  the  one  dimensional 
saturated  flow  equation  using  the  Galerkin  finite 
element  method.  The  multiaquifer  simulation 
model  uses  these  kernel  coefficients  to  compute  the 
transient  head  distribution  in  the  aquifer  and  aqui- 
tard layers  and  the  leakage  flux.  The  model  has  the 
capability  to  compute  the  head  with  a  higher  reso- 
lution in  any  specified  sub-regions  of  a  large  re- 
gional aquifer  system.  (Illangasekare-LA.  St.  U.) 
W88-03179 


BASE  LINE  DATA  ANALYSIS  OF  A  DEVEL- 
OPING GEOTHERMAL  SYSTEM,  BOISE, 
IDAHO, 

Boise  State  Univ.,  ID.  Dept.  of  Geology  and  Geo- 
physics. 

C.  J.  Waag,  and  S.  H.  Wood. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  PB86-198074/ 
AS.  Price  codes:  A03  in  paper  copy,  A01  in  micro- 
fiche. Idaho  Water  Resources  Research  Institute, 
Moscow,  Completion  Report.  September  1985.  25 
p,  7  fig,  19  ref.  Project  No.  USGS  G903-09. 

Descriptors:  'Geothermal  resources,  'Idaho, 
'Baseline  studies,  Groundwater  reservoirs,  Geo- 
physics, Hydrologic  data,  Groundwater  potential, 
Aquifer  characteristics. 

Calculated  aquifer  transmissivities  in  the  Boise 
Warm  Springs  Water  District  portion  of  the  geo- 
thermal system  range  from  3500-25,000  gals/day/ 
ft.  Withdrawals  during  the  1984-1985  heating 
season  stabilized  drawdown  at  the  pumpbowls  and 
water  levels  approached  stability  in  observation 
wells  as  distant  as  1675  ft  (507.6  m).  In  this  near 
steady-state  condition,  recharge  and  water  from 
storage  beyond  the  observation  wells  provided  a 
maximum  Q  of  840  gpm.  (Waag-IWWRI) 
W88-03190 


OPTIONS  FOR  MANAGING  UNDERGROUND 
STORAGE  TANKS, 

Virginia     Water     Resources     Research     Center, 

Blacksburg. 

For   primary   bibliographic   entry   see   Field   5G. 
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REGULATION       REVIEW       FOR       UNDER- 
GROUND STORAGE  TANKS, 

Wiley  and  Wilson,  Inc.,  Lynchburg,  VA. 
For  primary  bibliographic  entry  see  Field  6E. 

W88-03225 


New  Hampshire  Univ.,  Durham.   Dept.  of  Civil 

Engineering. 

For  primary  bibliographic  entry  see  Field  5E. 

W88-03239 


ENHANCEMENT  OF  BIODEGRADATION  OF 
ALCOHOLS   IN   GROUNDWATER  SYSTEMS, 

Virginia  Polytechnic  Inst,  and  State  Univ.,  Blacks- 
burg. Dept.  of  Civil  Engineering. 
For   primary   bibliographic   entry   see   Field    5G. 

W88-03255 


THREE  SCREENING  TESTS  FOR  THE  EVAL- 
UATION OF  GROUNDWATER  QUALITY, 

Virginia  Polytechnic  Inst,  and  State  Univ.,  Blacks- 
burg. Dept.  of  Civil  Engineering. 
For   primary   bibliographic   entry   see   Field    5G. 
W88-03260 


THEORETICAL  ASSESSMENT  OF  CASING 
STORAGE  EFFECTS  WHEN  PUMP  SAM- 
PLING A  PARTIALLY  PENETRATING  BORE- 
HOLE, 

Commonwealth  Scientific  and  Industrial  Research 
Organization,     Wembley     (Australia).     Div.     of 
Groundwater  Research. 
For  primary  bibliographic  entry  see  Field  8B. 

W88-03273 


GROUNDWATER  IN  COLUMBIA, 

A.  Lobo-Guerrero,  and  Y.  Gilboa. 

Hydrological  Sciences  Journal  HSJODN,  Vol.  32, 

No.  2,  p  161-178,  June  1987.  6  fig,  1  tab,  8  ref. 

Descriptors:  'Aquifers,  'Groundwater,  'Aquifer 
characteristics,  Columbia,  Groundwater  reservoirs, 
Tropical  regions,  Groundwater  availability, 
Groundwater  budget,  Groundwater  potential, 
Groundwater  recharge. 

In  tropical  Columbia,  where  75%  of  groundwater 
exploitation  is  concentrated  in  two  limited  areas, 
successful  agricultural  ventures  proved  its  econom- 
ic value.  It  is  therefore  imperative  to  assess  the 
development  possibilities  of  this  almost  untouched 
resource  to  complement  surface  water  in  irrigation 
and  water  supply  projects,  and  in  some  cases  to 
replace  contaminated  sources.  The  major  aquifer 
units  in  the  country  and  their  state  of  exploitation 
and  approximate  recharge  values  are  described. 
(Author's  abstract) 
W88-03275 


GROUNDWATER  DATA  FROM  THE  SAN 
MIGUEL  RD7ER  BASIN,  SOUTHWESTERN 
COLORADO, 

Geological  Survey,  Lakewood,  CO.  Water  Re- 
sources Div. 

D.  J.  Ackerman,  and  T.  Brooks. 
Available  from  USGS,  OFSS,  Box  25425,  Denver, 
CO  80225.  USGS  Open-File  Report  85-191,  1985. 
19  p,  2  fig,  1  pi,  4  tab,  1  ref. 

Descriptors:  'Data  collections,  'Water  quality, 
•Colorado,  Springs,  Wells,  San  Miguel  River 
basin. 

Hydrologic  data  were  collected  from  36  wells  and 
80  springs  in  the  San  Miguel  River  basin  from  1977 
to  1979.  Depth  to  water  was  measured  for  22  wells 
and  discharges  were  measured  for  53  springs. 
Chemical  analyses  for  water  samples  collected 
from  23  wells  and  25  springs  indicated  larger  dis- 
solved solids  concentrations  in  bedrock  water  sam- 
ples than  in  alluvial  water  samples.  Drillers' 
records  obtained  from  the  Colorado  State  Engi- 
neer's Office  for  86  wells  indicate  generally  larger 
yields  from  wells  completed  in  alluvium  than  in 
bedrock.  (USGS) 
W88-03300 


PREDICTION  OF  HEAVY  METAL  LEACHING 
RATES  FROM  STABILIZED/SOLIDIFIED 
HAZARDOUS  WASTES, 


WATER-RESOURCES  ACTIVITIES  IN  UTAH 
BY  THE  U.S.  GEOLOGICAL  SURVEY,  JULY  1, 
1985  TO  JUNE  30, 1986, 

Geological  Survey,  Salt  Lake  City,  UT.  Water 
Resources  Div. 
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For  primary  bibliographic  entry  see  Field  7B. 
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HYDROGEOLOGIC  DATA  FOR  THE  DAKOTA 
AQUIFER  SYSTEM  IN  NEBRASKA, 

Geological  Survey,  Lincoln,  NE.  Water  Resources 

Div. 

M.  J.  Ellis. 

Available  from  USGS,  OFSS,  Box  25425,  Denver, 

CO  80225.  USGS  Open-File  Report  86-526,  1986. 

100  p.  6  fig,  4  tab,  3  ref. 

Descriptors:  'Hydrogeologic  data,  'Nebraska, 
•Dakota  aquifer  system,  'Groundwater  data, 
Water  resources  data.  Aquifers,  Data  collections. 

Data  utilized  in  preparing  an  interpretive  hydro- 
geologic  report  on  the  Dakota  aquifer  system  in 
Nebraska  are  summarized.  The  study  area  is  a 
370,000  sq  mi  area  that  includes  all  of  Kansas  and 
Nebraska  and  parts  of  Arkansas,  Colorado,  Mis- 
souri, New  Mexico,  Oklahoma,  and  Texas.  The 
broad  objective  for  each  Regional  Aquifer-System 
analysis  (RASA)  study  is  to  assemble  geologic, 
hydrologic,  and  geochemical  information;  to  ana- 
lyze and  develop  an  understanding  of  the  hydro- 
geologic  system;  and  to  develop  predictive  capa- 
bilities that  will  contribute  to  effective  manage- 
ment of  groundwater  resources.  The  Central  Mid- 
west RASA  project  includes  the  study  of  the 
major  regional  aquifers  that  occur  in  the  strati- 
graphic  interval  between  the  Precambrian  surface 
and  the  top  of  the  Great  Plains  aquifer  system.  The 
Dakota  aquifer  system  in  Nebraska,  which  is  the 
equivalent  of  the  Great  Plains  aquifer  system,  can 
best  be  defined  as  those  sandstones  and  shales 
occurring  in  the  stratigraphic  interval  between  the 
base  of  the  Cretaceous  system  and  the  top  of  the 
first  major  sandstone  bed  below  the  Cretaceous 
Greenhorn  Limestone.  This  aquifer  systems  under- 
lies approximately  94  percent  of  the  State.  Distri- 
bution of  data  sites  is  not  uniform  across  the  State. 
Although  the  aquifer  systems  underlies  all  or  parts 
of  88  of  Nebraska's  93  counties,  hydrogeologic 
data  on  the  Dakota  are  available  only  for  83  coun- 
ties. Individual  data  sites  were  selected  on  the  basis 
of  the  completeness  and  representativeness  of  data 
for  the  site  and  to  provide  an  adequate  areal  distri- 
bution of  data  needed  to  describe  the  hydrogeo- 
logy  of  the  aquifer  system.  Four  tables  are  used  to 
summarize  hydrogeologic  data.  (USGS) 
W88-03306 


WATER-RESOURCES  ACTIVITIES  OF  THE 
U.S.  GEOLOGICAL  SURVEY  IN  NEW- 
MEXICO--FISCAL  YEAR  1986, 

Geological  Survey,  Albuquerque,  NM.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  7C. 
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WATER   RESOURCES   ACTIVITIES   IN   ILLI- 
NOIS, 1985, 

Geological  Survey,  Urbana,  IL.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  7C. 

W88-03311 


data  were  from  1968-75,  a  period  near  hydrologic 
equilibrium  on  Long  Island.  The  average  base  flow 
at  each  partial-record  station  was  estimated  from  a 
regression  equation  and  average  measured  base 
flow  for  the  period  at  the  continuous-record  sta- 
tions. Regression  analyses  are  presented  for  the  20 
streams  with  partial-record  stations.  Average  base 
flow  of  the  nine  streams  with  a  continuous  record 
totaled  90  cu  ft/sec;  the  predicted  average  base 
flow  for  the  20  streams  with  a  partial  record  was 
73  cu  ft/sec  (with  a  95%  confidence  interval  of  63 
to  84  cu  ft/sec.)  Results  indicate  that  this  method 
provides  reliable  estimates  of  average  low  flow  for 
streams  such  as  those  on  Long  Island,  which  con- 
sist mostly  of  base  flow  and  are  geomorphically 
similar.  (USGS) 
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EFFECTS  OF  SANITARY  SEWERS  ON 
GROUNDWATER  LEVELS  AND  STREAMS, 
NASSAU  AND  SUFFOLK  COUNTIES,  NEW 
YORK.  PART  2 -DEVELOPMENT  AND  APPLI- 
CATION OF  SOUTHWEST  SUFFOLK  COUNTY 
MODEL, 

Geological  Survey,  Syosset,  NY.  Water  Resources 
Div. 

H.  T.  Buxton,  and  T.  E.  Reilly. 
Available  from  USGS,  OFSS,  Box  25425,  Denver, 
CO  80225.  USGS  Water-Resources  Investigations 
Report  83-4209,  1985.  39  p,  18  fig,  3  tab,  29  ref. 

Descriptors:  'Groundwater,  'Model  studies,  *Sur- 
face-groundwater  relation,  'New  York,  Long 
Island,  Geohydrology,  Sanitary  sewers, 
Wastewater  disposal. 

By  1990,  sanitary  sewers  in  Nassau  County  Sewage 
Disposal  Districts  2  and  3  and  Suffolk  County 
Southwest  Sewer  District  will  discharge  to  the 
ocean  140  cu  ft  of  water/sec  that  would  otherwise 
be  returned  to  the  groundwater  system  through 
septic  tanks  and  similar  systems.  To  evaluate  the 
effects  of  this  loss  on  groundwater  levels  and 
streamflow,  the  U.S.  Geological  Survey  developed 
a  groundwater  flow  model  that  couples  a  fine-scale 
subregional  model  to  a  regional  model  of  larger 
scale.  The  regional  model  generates  flux  boundary 
conditions  for  the  subregional  model,  and  the  su- 
bregional model  provides  detail  in  the  area  of 
concern.  Results  indicate  that  the  water  table  will 
decline  by  as  much  as  8  ft  along  the  Suffolk-Nassau 
county  line,  with  effects  decreasing  eastward.  Base 
flow  is  predicted  to  decrease  by  as  much  as  73%  in 
a  stream  along  the  county  line,  but  this  effect  will 
decrease  to  zero  just  east  of  the  sewered  area.  This 
report  is  one  of  a  series  describing  the  predicted 
hydrologic  effects  of  sewers  in  southern  Nassau 
and  southwest  Suffolk  Counties.  (USGS) 
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CONCEPTUAL  GROUNDWATER-QUALITY 
MONITORING  NETWORK  FOR  SAN  FER- 
NANDO VALLEY,  CALIFORNIA, 

Geological   Survey,   Laguna  Niguel,  CA.   Water 

Resources  Div. 

For  primary  bibliographic  entiy  see  Field  7 A. 
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ESTTMATTNG  AVERAGE  BASE  FLOW  AT 
LOW-FLOW  PARTIAL-RECORD  STATIONS 
ON  SOUTH-SHORE  STREAMS  OF  LONG 
ISLAND,  NEW  YORK, 

Geological  Survey,  Syosset,  NY.  Water  Resources 

Div. 

H.  T.  Buxton. 

Available  from  USGS,  OFSS,  Box  25425,  Denver, 

CO  80225.  USGS  Water-Resources  Investigations 

Report  84-4240,  1985.  32  p,  6  fig,  4  tab,  22  ref. 

Descriptors:  'Base  flow,  'Surface-ground water  re- 
lations, 'New  York,  'Log  Flow,  Regression  analy- 
sis, Long  Island,  Heohydrology. 

Base  flows  of  the  29  major  streams  in  southeast 
Nassau  and  southwest  Suffolk  Counties,  New 
York,  were  statistically  analyzed  to  discern  the 
correlation  among  flows  of  adjacent  streams.  Con- 
current base-flow  data  from  a  partial-record  and  a 
nearby  continuous-record  station  were  related;  the 


HYDROLOGY  OF  COAL-LEASE  AREAS  NEAR 
DURANGO,  COLORADO, 

Geological  Survey,  Grand  Junction,  CO.  Water 

Resources  Div. 

For  primary  bibliographic  entry  see  Field  5B. 
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WATER  RESOURCES  OF  YANKTON 
COUNTY,  SOUTH  DAKOTA, 

Geological  Survey,  Huron,  SD.  Water  Resources 

Div. 

E.  F.  Bugliosi. 

Available  from  USGS,  OFSS,  Box  25425,  Denver, 

CO  80225.  USGS  Water-Resources  Investigations 

Report  84-4241,  1986.  41  p,  21  fig,  3  tab,  29  ref. 

Descriptors:  'Groundwater,  'Surface  waters, 
•Water  quality,  'Aquifer  characteristics,  'South 
Dakota,  Recharge,  Hydrologic  data,  Yankton 
County. 


The  major  surface-water  sources  in  Yankton 
County,  South  Dakota  are  Lewis  and  Clark  Lake, 
Marindahl  and  Beaver  Lakes,  and  the  Missouri  and 
James  Rivers.  The  James  River  has  an  average 
flow  of  375  cu  ft/sec  and  the  Missouri  River  at 
Yankton  has  an  average  flow  of  26,410  cu  ft/sec. 
Major  aquifers  are  the  Dakota,  the  Niobrara,  and 
the  Lower  James-Missouri  glacial  outwash.  Depth 
to  the  Dakota  aquifer,  which  underlies  the  entire 
county,  ranges  from  about  300  to  more  than  500  ft 
below  land  surface.  Wells  completed  in  this  arte- 
sian aquifer  below  altitudes  of  1,260  ft  will  flow 
from  3  to  60  gallons/min  at  the  land  surface  when 
properly  constructed.  Recharge  is  by  subsurface 
inflow  from  the  west.  The  water  is  a  calcium 
sulfate  type  and  is  suitable  in  most  cases  for  domes- 
tic, livestock,  and  irrigation  uses.  The  Niobrara 
aquifer,  which  underlies  the  northeast  and  south- 
west parts  of  the  county,  may  be  under  artesian  or 
water-table  conditions.  Well  yields  vary  but  usual- 
ly are  suitable  only  for  domestic  use.  Recharge  to 
the  northeast  part  of  the  aquifer  is  from  precipita- 
tion infiltrating  the  overlying  glacial  deposits.  The 
southwest  part  receives  recharge  as  subsurface 
inflow  from  the  west  and  from  precipitation.  The 
water  is  a  magnesium  sulfate  type.  The  Lower 
James-Missouri  aquifer  underlies  almost  50%  of 
the  county.  Water  in  the  aquifer  is  present  under 
both  artesian  and  water-table  conditions.  Wells  can 
be  expected  to  yield  at  least  1,000  gallons/min. 
Recharge  is  from  subsurface  inflow  from  the  north 
and  west,  the  Missouri  River  to  the  south,  and 
from  precipitation.  The  water  is  predominantly 
calcium  sodium  sulfate  type,  and  specific  conduct- 
ance and  hardness  average  1,910  micromhs  and  870 
milligrams/L,  respectively.  (USGS) 
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INVESTIGATION  OF  POSSIBLE  EFFECTS  OF 
SURFACE  COAL  MINING  ON  HYDROLOGY 
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HYDROLOGIC  MAPS  OF  THE  PRICE  30  X  60 
MINUTE  QUADRANGLE,  UTAH, 

Geological   Survey,  Salt  Lake  City,   UT.   Water 

Resources  Div. 

For  primary  bibliographic  entry  see  Field  7C. 
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SOURCES  OF  WATER  AND  NITROGEN  TO 
THE  WIDEFIELD  AQUIFER,  SOUTHWEST- 
ERN EL  PASO  COUNTY,  COLORADO, 

Geological  Survey,  Pueblo,  CO.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  5B. 
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WATER  RESOURCES  OF  CLALLAM  COUNTY, 
WASHINGTON:  PHASE  I  REPORT, 

Geological  Survey,  Tacoma,  WA.  Water  Re- 
sources Div. 
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TECHNIQUE  FOR  PREDICTING  GROUND- 
WATER DISCHARGE  TO  SURFACE  COAL 
MINES  AND  RESULTING  CHANGES  IN 
HEAD, 

Geological  Survey,  Urbana,  IL.  Water  Resources 
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L.  S.  Weiss,  D.  L.  Galloway,  and  A.  L.  Ishii. 

Available  from  USGS,  OFSS,  Box  25425,  Denver, 

CO  80225.  USGS  Water-Resources  Investigations 

Report  86-4156,  1986.  65  p,  36  fig,  5  tab,  36  ref,  5 

append. 

Descriptors:  'Mine  drainage,  'Discharge,  'Subsur- 
face drainage,  'Strip  mines,  'Groundwater, 
'Model  studies,  Aquifers,  Water  levels,  Predictive 
methods. 
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Field  2— WATER  CYCLE 


Group  2F — Groundwater 

Changes  in  seepage  flux  and  head  (groundwater 
level)  from  groundwater  drainage  into  a  surface 
coal  mine  can  be  predicted  by  a  technique  that 
considers  drainage  from  the  unsaturated  zone.  The 
user  applies  site-specific  data  to  precalculated  head 
and  seepage-flux  profiles.  Groundwater  flow 
through  hypothetical  aquifer  cross  sections  was 
simulated  using  the  U.S.  Geological  Survey  finite- 
difference  model,  VS2D,  which  considers  variably 
saturated  two-dimensional  flow.  Conceptual 
models  considered  were  (1)  drainage  to  a  first  cut, 
and  (2)  drainage  to  multiple  cuts,  which  includes 
drainage  effects  of  an  area  surface  mine.  Dimen- 
sionless  head  and  seepage  flux  profiles  from  246 
simulations  are  presented.  Step-by-step  instructions 
and  examples  are  presented.  Users  are  required  to 
know  aquifer  characteristics  and  to  estimate  size 
and  timing  of  the  mine  operation  at  a  proposed  site. 
Calculated  groundwater  drainage  to  the  mine  is 
from  one  excavated  face  only.  First  cut  considers 
confined  and  unconfined  aquifers  of  a  wide  range 
of  permeabilities;  multiple  cuts  considers  uncon- 
fined aquifers  of  higher  permeabilities  only.  The 
technique,  developed  for  Illinois  coal-mining  re- 
gions that  use  area  surface  mining  and  evaluated 
with  an  actual  field  example,  will  be  useful  in 
assessing  potential  hydrologic  impacts  of  mining. 
Application  is  limited  to  hydrogeologic  settings 
and  mine  operations  similar  to  those  considered. 
Fracture  flow,  recharge,  and  leakage  are  nor  con- 
sidered. (USGS) 
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GROUNDWATER  MOVEMENT  IN  THE 
UPPER  GLACIAL  AQUIFER  IN  THE  MANOR- 
VILLE  AREA,  TOWN  OF  BROOKHAVEN, 
LONG  ISLAND,  NEW  YORK,  IN  NOVEMBER 

1983, 

Geological  Survey,  Syosset,  NY.  Water  Resources 

Div. 

D.  A.  Eckhardt,  and  E.  J.  Wexler. 

Available  from  USGS,  OFSS,  Box  25425,  Denver, 

CO  80225.  USGS  Water-Resources  Investigations 

Report  85-4035,  1986.   12  p,  4  fig,  3  tab,  10  ref. 

Descriptors:  *Groundwater  movement,  'Water- 
table  gradient,  'Glacial  aquifers,  *Water  table, 
*New  York,  Aquifers,  Town  of  Brookhaven,  Suf- 
folk County,  Long  Island. 

Water  levels  in  52  wells  near  the  Manorville  scav- 
enger-waste disposal  facility  in  the  Town  of 
Brookhaven  were  measured  in  November  1983  to 
determine  the  direction  and  gradients  of  ground- 
water flow  in  the  upper  glacial  aquifer.  Ground- 
water moves  south-southeastward  (S22  degrees  E) 
from  the  groundwater  divide,  about  6  miles  north 
of  the  facility,  to  discharge  points  near  East  Mor- 
iches and  beneath  Moriches  Bay.  The  hydraulic 
gradient  beneath  the  disposal  facility  is  6.5  ft/mi 
(0.0012  foot/foot),  and  the  rate  of  horizontal  flow 
is  0.9  to  1.7  ft/day.  Vertical  movement  of  ground- 
water since  closure  of  the  disposal  facility  in  1982 
is  probably  negligible  because  the  vertical  gradi- 
ents are  small  and  the  upper  glacial  aquifer  is 
anisotropic.  During  operation  of  the  facility,  how- 
ever, groundwater  mounding  may  have  developed 
beneath  the  unlined  settling  basins,  which  could 
have  induced  downward  movement  of  water  in  the 
upper  glacial  aquifer.  (USGS) 
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GROUND  WATER  AND  POTENTIAL  FOR  AR- 
TIFICIAL RECHARGE  IN  THE  WESTERN 
PART  OF  THE  U.S.  MARINE  CORPS  BASE, 
TWENTYNINE  PALMS,  CALIFORNIA,  1982-83, 
Geological  Survey,  Sacramento,  CA.  Water  Re- 
sources Div. 
J.  P.  Akers. 

Available  from  USGS,  OFSS,  Box  25425,  Denver, 
CO  80225.  USGS  Water-Resources  Investigations 
Report  84-4119,  1986.   18  p,  5  fig,  3  tab,  16  ref. 

Descriptors  'Artificial  recharge,  'Groundwater, 
•Groundwater  basins,  'Groundwater  management, 
•California,  Groundwater  level,  Groundwater  po- 
tential, Groundwater  storage,  Water  quality, 
Twentynine  Palms 

A  gravity  survey  indicates  that  sedimentary  depos- 
its in  the  Deadman  Lake  area  of  the  U.S.  Marine 


Corps  Base  at  Twentynine  Palms,  California,  are  as 
much  as  10,500  ft  thick.  These  deposits  fill  an 
ancient  valley  in  the  bedrock  complex.  Over  the 
past  30  years  in  Surprise  Spring  subbasin,  water 
levels  have  changed  little  in  the  Ames  Dry  Lake 
area  and  have  declined  an  average  of  about  85  ft  in 
three  Marine  Corps  Base  supply  wells  near  Sur- 
prise Spring.  Water  levels  in  the  same  time  span  in 
Deadman  subbasin  have  remained  virtually  un- 
changed. Water  quality  in  the  base  supply  wells 
has  remained  virtually  unchanged  since  the  wells 
were  drilled  in  1952-53  and  1978.  Original  storage 
of  groundwater  suitable  for  domestic  use  in  the  top 
200  ft  of  saturated  sediments  in  Surprise  Spring 
subbasin  is  estimated  at  810,000  acre-feet.  About 
60,000  acre-feet  of  this  has  been  removed,  mostly 
for  use  at  the  base,  which  leaves  about  750,000 
acre-feet  of  recoverable  water  of  good  quality.  For 
planning  purposes,  a  conservative  figure  is  300,000 
acre-feet  for  storage  in  the  Deadman  subbasin, 
which  contains  water  having  fluoride  concentra- 
tions greater  than  the  U.S.  Environmental  Protec- 
tion Agency's  standards  for  drinking  water.  Three 
sites  near  the  present  well  field  seem  favorable  for 
recharging  the  groundwater  system  in  the  Surprise 
Spring  basin.  (USGS) 
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PRELIMINARY  APPRAISAL  OF  GROUND 
WATER  IN  AND  NEAR  THE  ANCESTRAL 
MISSOURI  RIVER  VALLEY,  NORTHEAST- 
ERN MONTANA, 

Geological  Survey,  Helena,  MT.  Water  Resources 

Div. 

G.  W.  Levings. 

Available  from  USGS,  OFSS,  Box  25425,  Denver, 

CO  80225.  USGS  Water-Resources  Investigations 

Report  86-4138,  1986.  41  p,  10  fig,  8  tab,  18  ref. 

Descriptors:  'Groundwater,  'Water  quality,  'Gla- 
cial aquifers,  Observation  wells,  Hydrologic  data, 
Data  collections,  Montana,  Ancestral  Missouri 
River  valley,   Medicine  Lake,  Dagmar,  Westby. 

A  preliminary  appraisal  was  conducted  in  and  near 
the  ancestral  Missouri  River  valley  in  northeastern 
Montana  to  describe  the  groundwater  resources 
and  to  establish  a  data  base  for  the  area.  The  data 
base  then  could  be  used  for  future  evaluation  of 
possible  changes  in  water  levels  or  water  quality. 
In  this  area,  consolidated  aquifers  are  the  Upper 
Cretaceous  Fox  Hills-lower  Hell  Creek  aquifer  and 
the  overlying  Paleocene  Fort  Union  Formation. 
Unconsolidated  aquifers  are  Pleistocene  terrace 
gravel  and  glacial  deposits  and  Holocene  alluvial 
deposits.  Aquifers  are  recharged  by  precipitation, 
infiltration  of  streamflow,  and  possibly  leakage 
from  lakes  and  potholes.  Groundwater  moves  from 
topographically  higher  areas  to  the  ancestral 
valley,  then  along  the  ancestral  valley  to  the  south- 
west. Water  is  discharged  from  aquifers  by  evapo- 
transpiration,  springs  and  seeps,  movement  directly 
into  streams  and  lakes,  and  from  pumping  wells. 
Average  well  yields  are  greatest  for  irrigation 
wells  completed  in  outwash  gravel  (886  gallons/ 
min).  Eighteen  wells  were  completed  in  various 
aquifers  to  monitor  potential  long-term  changes  in 
water  levels  and  water  quality.  Measured  water 
levels  declined  about  2  ft.  or  less  during  the  study 
(1982-85).  Chemical  analysis  of  groundwater  sam- 
ples indicated  that  concentrations  of  some  dis- 
solved constituents  exceeded  U.S.  Environmental 
Protection  Agency  standards  for  drinking  water. 
(USGS) 
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METHODS  FOR  ESTIMATING  LOW-FLOW 
STATISTICS  FOR  UNCAGED  STREAMS  IN 
THE  LOWER   HUDSON   RIVER   BASIN,   NY, 

Geological  Survey,  Albany,  NY.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  2E. 
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GROUND-WATER  CONDITIONS  AND 

LEACHATE  MOVEMENT  NEAR  TWO  CHEMI- 
CAL-WASTE SITES  IN  OSWEGO  COUNTY, 
NEW  YORK, 

Geological  Survey,  Ithaca,  NY.  Water  Resources 
Div. 


For  primary  bibliographic  entry  see  Field  5B. 
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RECONNAISSANCE  OF  THE  WATER  RE- 
SOURCES AND  POTENTIAL  EFFECTS  OF 
MINING  OF  THE  JOLIET-FROMBERG  COAL 
TRACT,  CARBON  COUNTY,  MONTANA, 

Geological  Survey,  Helena,  MT.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  4C. 
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CONNECTICUT  OBSERVATION  WELLS  - 
GUIDELINES  FOR  NETWORK  MODIFICA- 
TION, 

Geological    Survey,    Hartford,    CT.    Water    Re- 
sources Div. 
For  primary  bibliographic  entry  see  Field  7A. 
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GROUND-WATER  AVAILABILITY  AND 
WATER  QUALITY  AT  SOUTHBURY  AND 
WOODBURY,  CONNECTICUT, 

Geological    Survey,    Hartford,    CT.    Water    Re- 
sources Div. 
D.  L.  Mazzaferro. 

Available  from  USGS,  OFSS,  Box  25425,  Denver, 
CO  80225.  USGS  Water-Resources  Investigations 
Report  84-4221,  1986.  105  p,  28  fig,  27  tab,  40  ref. 

Descriptors:  'Groundwater  availability,  'Hydro- 
logic  models,  'Water  quality,  'Glacial  aquifers, 
'Streamflow  depletion,  'Trichloroethane,  Alluvial 
aquifers,  Aquifer  management,  Groundwater  man- 
agement, Groundwater  movement,  Groundwater 
resources,  Organic  compounds,  Groundwater  de- 
velopment, Organohalide  compounds,  Connecti- 
cut, Pomperaug  River,  Southbury,  Woodbury. 

Increases  in  population  and  commercial  and  indus- 
trial development  during  the  past  20  years  have 
increased  the  demand  for  water  in  the  Towns  of 
Southbury  and  Woodbury,  Connecticut.  The 
stratified-drift  aquifer,  underlying  much  of  the 
Pomperaug  River  valley,  is  the  most  practical 
source  for  additional  large  supplies.  The  yield  of 
the  aquifer  was  evaluated  with  a  two-dimensional, 
digital  flow  model.  The  model  was  constructed 
with  hydrologic  data  from  previous  studies,  and 
test  boring  logs,  seismic  profiles,  water-level  meas- 
urements, and  other  information  collected  during 
the  present  study.  Simulations  made  with  the  cali- 
brated model  indicate  that,  with  no  pumpage, 
groundwater  levels  in  the  aquifer  will  fall  about  4.6 
ft  below  average  during  low-recharge  (least-favor- 
able) periods,  and  rise  about  0.6  ft  above  average 
during  high-recharge  (most-favorable)  periods. 
Simulated  withdrawals  from  10  wells  indicate  that 
from  5.0  to  8.8  million  gallons/day  are  available  as 
total  recharge  rates  range  from  21.4  to  36.1  inches/ 
year.  If  these  pumpages  were  consumed  or  export- 
ed from  the  basin,  estimated  average  flow  reduc- 
tions of  the  Pomperaug  River  would  range  from 
7.7  to  12.9  cu  ft/sec.  The  quality  of  the  water  from 
the  stratified-drift  aquifer  is  generally  excellent  in 
most  areas  and  meets  State  drinking-water  stand- 
ards. Chemical  analyses  of  groundwater  from  11 
wells  in  the  Middle  Quarter  area  of  Woodbury 
indicate  that  organohalide  compounds  are  present. 
A  maximum  trichloroethane  concentration  of  260 
micrograms/L  has  been  reported  and  groundwater 
in  the  area  is  presently  being  monitored  for  organ- 
ohalides.  The  water  meets  standards  established  by 
the  State.  Surface  water  samples  collected  at  7  sites 
in  the  study  area  meet  the  Connecticut  drinking 
water  standards  for  all  constituents  except  coliform 
bacteria.  Complete  conventional  treatment  of  sur- 
face water  from  some  wells  will  be  required  to 
meet  State  drinking  water  standards  relative  to 
coliforms.  (USGS) 
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WATER  CYCLE— Field  2 


Groundwater — Group  2F 


For  primary  bibliographic  entry  see  Field  7C. 
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sources Div. 
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HYDROLOGIC  EFFECTS  OF  WITHDRAWAL 
OF  GROUND-WATER  ON  THE  WEST  FARGO 
AQUIFER  SYSTEM,  CASS  COUNTY,  NORTH 
DAKOTA, 

Geological    Survey,    Bismarck,    ND.    Water   Re- 
sources Div. 
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Available  from  USGS,  OFSS,  Box  25425,  Denver, 
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Descriptors:  'Groundwater,  'Aquifers,  'Water 
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The  West  Fargo  area,  an  area  of  230  sq  mi  in 
eastern  Cass  County,  is  underlain  by  glaciofluvial 
sand  and  gravel  deposits  that  form  the  West  Fargo 
aquifer  system.  The  aquifer  system  contains  about 
131,300  million  gallons  of  available  groundwater  in 
storage.  Recharge  to  the  aquifer  system  is  estimat- 
ed to  be  about  600  to  650  million  gallons  per  year. 
Discharge  in  1980  is  estimated  to  have  been  683 
million  gallons.  Pumping  from  the  West  fargo  aq- 
uifer system  began  in  the  latter  part  of  the  19th 
century.  No  records  of  pumpage  were  kept  in  the 
early  years,  but  pumpage  has  averaged  613  million 
gallons/year  near  West  Fargo  at  least  since  1968. 
Water  levels,  which  were  near  or  above  land  sur- 
face at  West  Fargo  in  1869,  have  declined  to  as 
much  as  121.7  ft  below  land  surface  in  1981.  In 
areas  of  little  or  no  pumpage,  water  levels  have 
declined  much  less.  The  rate  of  water-level  decline 
in  an  observation  well  in  the  West  Fargo  South 
aquifer  was  as  low  as  0.2  ft/year,  but  increased  to  a 
rate  of  2.1  ft/yr  from  1976  through  1981  due  to  an 
increase  of  the  average  annual  pumping  rate  of 
about  59.9  million  gallons  at  a  well  field  about  5 
miles  north.  Water  in  the  aquifer  system  contains 
from  332  to  2,960  mgs/L  of  dissolved  solids  and  25 
to  975  mgs/L  of  chloride  ions.  (USGS) 
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WASTEWATER  MOVEMENT  NEAR  FOUR 
TREATMENT  AND  DISPOSAL  SITES  IN  YEL- 
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Descriptors:  'Groundwater,  'Lignite,  'Geohydro- 
logy,  'Denver  basin,  'Colorado,  Hydrology, 
Denver  aquifer. 

This  study  describes  the  hydrogeology  of  and  po- 
tential impacts  of  mining  on  strippable  lignite  areas 
in  the  Denver  aquifer  in  the  east-central  Colorado 


plains.  Strippable  lignitic  coal  seams,  20  to  60  ft 
thick,  are  present  in  the  Denver  Formation.  The 
Denver  aquifer,  the  saturated  part  of  the  Denver 
Formation,  is  likely  to  be  affected  locally  by  sur- 
face mining  of  lignite.  Transmissivity  of  the  aquifer 
in  the  study  area  ranges  from  145  to  1,000  mg/L  to 
the  northeast  in  the  study  area  as,  hydraulic  head 
decreases  from  6,600  to  5,400  ft.  Distance-draw- 
down curves  show  the  extent  of  water  level  draw- 
down near  a  dewatered  surface  mine.  After  recla- 
mation of  the  lignite  mine  pit,  flow  through  the 
lignite  spoil  pile  may  increase  the  dissolved  solids 
concentrations  in  the  Denver  aquifer.  This  increase 
could  occur,  because,  as  water  from  rain  and  over- 
land flow  percolates  through  the  newly-exposed 
rock  surfaces  in  the  spoil  material,  minerals  from 
the  overburden  can  be  dissolved  in  the  water, 
which  then  joins  with  water  from  the  aquifer.  This 
increase  could  locally  change  streams,  springs,  and 
alluvial  and  bedrock  aquifers.  (USGS) 
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The  stream-aquifer  system  of  the  Tamarack  Wild- 
life Area  and  vicinity  in  Logan  County,  Colorado, 
is  described  using  analyses  of  water  level,  water 
temperature,  and  specific  conductance  data.  Corre- 
lation analysis  indicated  that  water  levels  in  the 
flood  plain  relate  better  to  those  in  the  river  than 
those  in  the  upgradient  valley  meadow.  Water 
table  surfaces  showed  that  water  moves  parallel  to 
the  river  with  a  small  gradient  toward  the  river. 
Water  temperature  data  for  the  river  had  a  large 
annual  fluctuation.  The  temperature  of  well  water 
from  0  feet  below  land  surface  had  no  fluctuation. 
The  temperature  of  sloughs  and  shallow  ground- 
water had  intermediate  fluctuations.  Specific  con- 
ductance data  ranged  from  264  microsiemens/cm 
at  25  C  in  sandhill  wells  to  1,540  microsiemens  in 
the  river.  A  groundwater  flow  model  and  simpli- 
fied slough-temperature  model  showed  that  addi- 
tional groundwater  pumpage  or  lower  river  stage 
caused  by  upstream  diversions  would  decrease 
groundwater  inflow  to  the  slough,  with  a  corre- 
sponding water  temperature  decrease.  A  simulated 
artificial  recharge  project  would  increase  ground- 
water inflow  to  the  slough  and  increase  water 
temperature  in  the  slough.  The  simulation  of  a  plan 
to  pump  groundwater  to  create  wildlife-habitat 
ponds  indicated  that  this  would  cause  stream  de- 
pletions each  month,  except  during  the  nonpump- 
ing  period,  June  through  August.  (USGS) 
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Descriptors:  'Geohydrology,  'Groundwater 
movement,  'Groundwater  flow  systems, 
'Aquifers,  'Washington,  'Maps,  Columbia  River 
Basalt  Group  Columbia  Plateau. 

A  2-1/2  year  study  of  the  Columbia  Plateau  in 
Washington  was  begun  in  March  1982  to  define 
spatial  and  temporal  variations  in  dissolved  sodium 
in  the  Columbia  River  Basalt  Group  aquifers  and 
to  relate  these  variations  to  the  groundwater 
system  and  its  geologic  framework.  This  report 
describes  the  geologic  framework,  including  the 
vertical  and  areal  extent  of  the  major  basalt  units, 
interbeds,  and  overlying  materials.  Thickness  and 
structure  of  the  Grande  Ronde,  Wanapum,  and 
Saddle  Mountains  Basalts,  thickness  of  the  in- 
terbeds between  the  Grande  Ronde  and  Wanapum, 
and  Wanapum  and  Saddle  Mountains  Basalts,  and 
thickness  of  the  overburden  were  mapped  at  a 
scale  of  1:500,000.  Information  was  compiled  from 
2,500  well  records  using  chemical  analyses  of  core 
or  drill  chips,  geophysical  logs,  and  driller's  logs, 
in  decreasing  order  of  reliability.  Surficial  geology 
and  surficial  expression  of  structural  features  were 
simplified  from  published  maps  to  provide  maps 
with  this  information  at  the  1:500,000  scale.  This 
report  is  intended  to  serve  as  a  base  for  evaluating 
the  distribution  of  dissolved  sodium  in  basalt 
aquifers  and  as  a  base  for  future  water  resource 
studies.  (USGS) 
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Field  2— WATER  CYCLE 


Group  2F — Groundwater 


Descriptors:  *Maps,  *Potentiometric  levels,  'Arte- 
sian aquifers,  'Coastal  plain,  'Maryland,  Wells, 
Coastal  plain,  Anne  Arundel  County,  Prince 
Georges  County,  Calvert  County,  Charles  County, 
St.  Marys  County,  Cone  of  depression,  Aquia  aqui- 
fer, Groundwater  levels. 

A  map  was  prepared  that  shows  the  potentiometric 
surface  of  the  Aquia  aquifer  in  southern  Maryland 
in  September  1982.  The  map  is  based  on  measure- 
ments from  a  network  of  78  observation  wells.  The 
highest  measured  level  of  the  potentiometric  sur- 
face, 34  ft  above  sea  level,  was  near  the  outcrop  of 
the  aquifer  in  a  topographically  high  area  of  Anne 
Arundel  County.  The  potentiometric  surface 
slopes  downward  to  the  extensive  cone  of  depres- 
sion-much of  it  more  than  40  ft  below  sea  level- 
has  developed  around  the  well  fields  in  the  vicinity 
of  Lexington  Park.  The  network  of  observation 
wells  was  developed  as  part  of  the  cooperative 
program  between  the  U.S.  Geological  Survey,  the 
Maryland  Geological  Survey,  and  the  Maryland 
Energy  Administration.  (USGS) 
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POTENTIOMETRIC  SURFACE  OF  THE 
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Descriptors:  *Water  quality,  *Water  chemistry, 
'Radioactive  waste  disposal,  'Nevada,  Path  of  pol- 
lutants, Water  composition,  Yucca  Mountain. 

Fifteen  wells  in  the  Yucca  Mountain  area  of  south- 
ern Nevada  have  been  sampled  for  chemical  analy- 
sis. Samples  were  obtained  by  pumping  water  from 
the  entire  well  bore  (composite  sample),  and,  in 
three  instances,  by  pumping  from  one  or  more 
isolated  intervals  within  a  well  bore.  Sodium  is  the 
most  abundant  cation,  and  biocarbonate  is  the  most 
abundant  anion  in  all  water  samples.  Samples  from 
the  Paleozoic  carbonate  aquifer  penetrated  by  well 
UE-25p  1  contain  higher  relative  concentrations  of 
calcium  and  magnesium  than  samples  from  overly- 
ing volcanic  tuffs.  Values  of  the  stable  isotope 
concentrations  of  oxygen  and  hydrogen  are  rela- 
tively negative  (light)  and  have  deuterium  excess 
values  ranging  from  +5  to  +10.  The  distribution 
of  uncorrected  radiocarbon  ages  of  tuffaceous 
groundwater  from  samples  within  one  kilometer  of 
the  exploratory  block  ranges  from  12,000  to  18,500 
years  before  present.  Variation  in  the  inorganic, 
stable,  and  radioactive  isotope  composition  of  sam- 
ples indicates  a  significant  degree  of  lateral  and 
vertical  chemical  inhomogeneity  in  groundwater 
of  the  Yucca  Mountain  area.  (USGS) 
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ANNUAL  WATER-RESOURCES  REVIEW, 
WHITE  SANDS  MISSILE  RANGE,  NEW 
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GROUND-WATER  DATA  FOR  THE  ALLUVI- 
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CENE AND  DAKOTA  AQUIFER  IN  WEST- 
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Descriptors:  'Groundwater  data  collections, 
•Water  quality  data,  'Iowa,  'Aquifers,  'Ground- 
water data,  'Dakota  aquifer,  Water  level,  Litho- 
logic  logs,  Borehole  geophysics,  Alluvium,  Buried 
channels,  Basal  Pleistocene. 

The  purpose  of  this  investigation  was  to  determine 
the  availability,  quantity  and  quality  of  groundwat- 
er from  three  principal  aquifers  in  West-Central 
Iowa,  the  alluvial,  buried  channel,  Basal  Pleisto- 
cene and  the  Dakota  aquifers.  Specific  objectives 
were  to:  (1)  determine  the  location,  extent  and  the 
nature  of  these  aquifers;  (2)  evaluate  the  occur- 
rence and  movement  of  groundwater,  including 
the  sources  of  recharge  and  discharge;  (3)  estimate 
the  quantities  of  water  stored  in  the  aquifers;  (4) 
estimate  the  potential  yields  of  wells  tapping  the 
aquifers;  (5)  estimate  the  water  use;  and  (6)  de- 
scribe the  chemical  quality  of  the  groundwater. 
This  report  is  the  compilation  of  the  data  collected 
during  the  investigation  and  has  the  purpose  of 
providing  a  reference  for  an  interpretive  report 
describing  groundwater  resources  and  a  bedrock 
topography  map  of  the  study  area.  (USGS) 
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CLAY  SIZED  FRACTION  AND  POWERED 
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RECORDS  OF  WELLS,  TEST  BORINGS  AND 

SOME    MEASURED    GEOLOGIC    SECTIONS 

NEAR  THE  WESTERN  NEW  YORK  NUCLEAR 

SERVICE  CENTER,  CATTARAUGUS  COUNTY, 

NEW  YORK, 
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Descriptors:  'Well  data,  'Groundwater  data, 
'Geologic  data,  'Waste  disposal,  'New  York, 
'Radioactive  wastes,  Drillers  logs,  Well  logs,  Well 
records,  Geologic  sections,  Western  New  York 
Nuclear  Service  Center,  West  Valley,  Cattaraugus 
County,  Fuel  reprocessing. 

The  Western  New  York  Nuclear  Service  Center 
(WNYNSC)  is  a  3,336-acre  tract  of  land  in  north- 
ern Cattaraugus  County,  NY,  about  30  mi  south  of 
Buffalo.  In  1963,  247  acres  within  the  WNYNSC 
was  developed  for  a  nuclear-fuel  reprocessing 
plant  and  ancillary  facilities,  including  (1)  a  receiv- 
ing and  storage  facility  to  store  fuel  prior  to  re- 
processing, (2)  underground  storage  tanks  for 
liquid  high-level  radioactive  wastes  from  fuel  re- 
processing, (3)  a  low-level  wastewater  treatment 
plant,  and  (4)  two  burial  grounds  for  shallow  burial 
of  solid  radioactive  waste.  A  series  of  geologic  and 
hydrologic  investigations  was  done  as  part  of  the 
initial  development  and  construction  of  the  facili- 
ties by  numerous  agencies  during  1960-62;  these 
produced  a  large  quantity  of  well  data,  some  of 
which  are  difficult  to  locate  or  obtain.  This  report 
is  a  compilation  of  well  and  boring  data  collected 
during  this  period.  The  data  include  records  of  236 
wells,  geologic  logs  of  145  wells  and  167  test 
borings,  and  descriptions  of  20  measured  geologic 
sections.  Two  oversized  maps  show  locations  of 
the  reported  data.  (USGS) 
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IDENTIFICATION  AND  TABULATION  OF  GE- 
OLOGICAL CONTACTS  IN  THE  EDWARDS 
AQUIFER,  SAN  ANTONIO  AREA,  TEXAS, 
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Descriptors:  'Geologic  formations,  'Aquifers, 
'Texas,  'Edwards  aquifer,  Geohydrology,  Geo- 
logical contacts,  Gamma-ray  logs,  Electric  logs. 

Geological  contacts  were  picked  on  logs  of  about 
480  wells  in  the  San  Antonio  area  of  the  Edwards 
aquifer.  The  base  of  the  Del  Rio  Clay  is  the  most 
frequently  picked  because  it  is  the  top  of  the  Ed- 
wards aquifer  and  also  because  it  is  easily  identified 
on  either  gamma-ray  or  electric  logs.  Other  impor- 
tant formation  contacts  identified  were  the  Austin 
Group,  the  Eagle  Ford  Group,  the  Buda  Lime- 
stone, and  the  Glen  Rose  Formation.  These  con- 
tacts were  usually  easy  to  identify  on  either 
gamma-ray  or  electric  logs.  (USGS) 
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Descriptors:  'Aquifer  testing,  'Aquifer  character- 
istics, 'Kansas,  Unconsolidated  aquifers,  Alluvial 
aquifers,  Glacial  aquifers,  Unconfined  aquifers, 
Confined  aquifers,  Leaky  aquifers,  Equus  beds 
(stratigraphic). 

Selected  aquifer-test  data  from  36  counties  in  east- 
ern Kansas  were  collected  from  numerous  sources 
and  publications  in  order  to  produce  a  documented 
compilation  of  aquifer  tests  in  one  report.  Data 
were  obtained  chiefly  from  private  consulting 
firms  and  from  government  agencies.  Hydraulic 
properties  determined  included  transmissivity, 
storage  coefficient  (where  observation  well  was 
available),  and  in  some  cases  hydraulic  properties 
of  a  confining  layer.  The  aquifers  tested  comprised 
three  main  types  of  rocks-consolidated  rock  de- 
posits, glacial  deposits,  and  alluvial  deposits  that 
include  the  'Equus  beds,'  an  extensive  alluvial  de- 
posit in  south-central  Kansas.  The  Theis  recovery 
equation  and  the  Cooper-Jacob  modified  nonequili- 
brium  equation  were  the  two  principal  solution 
methods  used.  Other  methods  used  included  the 
Theis  nonequilibrium  equation,  the  Hantush-Jacob 
equation  for  a  leaky  confined  aquifer,  Hantush's 
modified  leaky  equation  in  which  storage  from  a 
confining  layer  was  considered,  the  Boulton's  de- 
layed-yield  equation.  Additionally,  a  specific-ca- 
pacity method  of  estimating  transmissivity  was 
used  when  only  a  single  drawdown  value  was 
available.  (USGS) 
W88-03386 


JANUARY  1985  WATER  LEVELS,  AND  DATA 
RELATED  TO  WATER-LEVEL  CHANGES, 
WESTERN  AND  SOUTH-CENTRAL  KANSAS, 

Geological    Survey,    Lawrence,    KS.    Water   Re- 
sources Div. 
B.  J.  Dague. 

Available  from  USGS,  OFSS,  Box  25425,  Denver, 
CO  80225.  USGS  Open-File  Report  85-423,  1985. 
162  p,  2  fig,  1  tab,  17  ref. 

Descriptors:  'Groundwater,  'Water  level  changes, 
'Hydrologic  data,  'Kansas,  Data  collections. 

Hydrologic  data  related  to  water  level  measure- 
ments made  in  approximately  1,350  observation 
wells  in  western  and  south-central  Kansas  are 
shown  in  this  report.  The  measurements  were 
made  in  mid-winter  when  pumping  was  minimal 
and  water  levels  had  recovered,  for  the  most  part, 
form  the  effects  of  pumping  during  the  previous 


32 


WATER  CYCLE— Field  2 
Groundwater — Group  2F 


irrigation  season.  Annual  hydrologic  data  are  pro- 
vided for  relating  water  level  changes  from  a  'base- 
reference  year'  (predevelopment  year),  a  year  of 
abnormally  high  rainfall  and  minimum  pumpage 
(1966  or  1974),  and  each  of  7  consecutive  years  of 
measurement  (1979-85).  The  'base-reference  year' 
is  designated  as  1940  for  the  southwestern  area, 
1944  for  the  south-central  area,  and  1950  for  the 
northwestern,  west-central,  and  Equus  Beds  areas. 
Data  also  are  provided  for  relating  the  average 
annual  water  level  changes,  saturated  thickness  of 
the  deposits,  and  percentage  changes  in  saturated 
thickness.  (USGS) 
W88-03387 


BASE  FLOW  MEASUREMENTS  AT  PARTIAL- 
RECORD  SITES  ON  SMALL  STREAMS  IN 
SOUTH  CAROLINA, 

Geological  Survey,  Columbia,  SC.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  2E. 
W88-03389 


SUMMARY  OF  MUNICIPAL  PUMPAGE  FOR 
THE  FRESNO  AREA,  CALIFORNIA,  1931-80, 
Geological  Survey,  Sacramento,  CA.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  4B. 
W88-03393 


SOUTHERN  CALIFORNIA  ALLUVIAL  BASINS 
REGIONAL  AQUIFER-SYSTEMS  ANALYSIS: 
A  BIBLIOGRAPHY, 

Geological  Survey,  San  Diego,  CA.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  IOC. 
W88-03395 


INDEX  OF  HYDROLOGIC  DATA  FOR  SE- 
LECTED SITES  IN  PALM  BEACH  COUNTY, 
FLORIDA,  1928-80, 

Geological  Survey,  Miami,  FL.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  7C. 

W88-03396 


OBSERVATION-WELL    NETWORK    IN    ILLI- 
NOIS, 1984, 

Geological  Survey,  Urbana,  IL.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  7C. 

W88-03397 


APPLICATION    OF    SEISMIC    REFRACTION 
TECHNIQUES  TO  HYDROLOGIC  STUDIES, 

Geological    Survey,    Hartford,    CT.    Water    Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  7B. 
W88-03399 


HYDROLOGIC-TEST  DATA  FROM  WELLS  AT 
HYDROLOGIC-TEST  PADS  H-7,  H-8,  H-9,  AND 
H-10  NEAR  THE  PROPOSED  WASTE  ISOLA- 
TION PDLOT  PLANT  SITE,  SOUTHEASTERN 
NEW  MEXICO, 

Geological  Survey,  Albuquerque,  NM.  Water  Re- 
sources Div. 
S.  F.  Richey. 

Available  from  USGS,  OFSS,  Box  25425,  Denver, 
CO  80225.  USGS  Open-File  Report  86-413,  1986. 
126  p,  1  fig,  33  tab,  3  ref. 

Descriptors:  'Radioactive  waste  disposal,  'Hydro- 
logic  data,  'New  Mexico,  Groundwater  level, 
Data  acquisition,  Water  depth,  Well  data,  Wells, 
Eddy  County,   Waste  Isolation   Pilot  Plant   Site. 

Hydrologic  testing  was  conducted  in  1980  and 
1981  at  wells  at  hydrologic  test  pads  H-7,  H-8,  H-9, 
and  H-10  near  the  proposed  Waste  Isolation  Pilot 
Plant  site  in  southeastern  New  Mexico.  Tests  were 
conducted  in  three  zones  above  the  horizon  of  the 
proposed  underground  storage  facility.  The  zones 
are  the  Magenta  Dolomite  Member  of  the  Rustler 
Formation,  the  Culebra  Dolomite  Member  of  the 
Rustler   Formation,   and   the   Rustler   Formation- 


Salado  Formation  contact   zone.   Data  presented 
are  from  bailing  tests,  density  profiles,  shut-in  tests, 
slug    tests,    flow    tests,    pressure-pulse    tests,    and 
pumping  tests.  (USGS) 
W88-034O0 


APPROXIMATE  ALTITUDE  OF  WATER 
LEVELS  IN  WELLS  IN  THE  CHICOT  AND 
EVANGELINE  AQUIFERS  IN  THE  HOUSTON 
AREA,  TEXAS, 

Geological  Survey,  Houston,  TX.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  7C. 
W88-03402 


GROUND-WATER    DATA    FOR    MICHIGAN- 
1985, 

Geological  Survey,  Lansing,  MI.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  7C. 

W88-03403 


APPROXIMATE  WATER-LEVEL  CHANGES  IN 
THE  CHICOT  AND  EVANGELINE  AQUIFERS, 
1977-86,  AND  1985-86  AND  MEASURED  COM- 
PACTION, 1973-86,  IN  HARRIS  AND  GALVES- 
TON COUNTIES,  TEXAS, 

Geological  Survey,  Houston,  TX.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  7C. 
W88-03404 


GROUND-WATER  DATA  FOR  GEORGIA,  1985, 
Geological  Survey,  Doraville,  GA.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  7C. 
W88-03405 


HYDROGEOLOGIC  DATA  FROM  A  TEST 
WELL  NEAR  PONTE  VEDRA,  NORTHEAST 
ST.  JOHNS  COUNTY,  FLORIDA, 

Geological  Survey,  Jacksonville,  FL.  Water  Re- 
sources Div. 

D.  P.  Brown,  J.  A.  Miller,  and  E.  C.  Hayes. 
Available  from  USGS,  OFSS,  Box  25425,  Denver, 
CO  80225.  USGS  Open-File  Report  86-410,  1986. 
31  p,  19  fig,  1  tab,  5  ref. 

Descriptors:  'Aquifers,  'Monitor  wells,  'Water 
quality,  'Test  drilling,  'Water  levels,  Florida, 
Water  resources  data,  Artesian  flow,  Geophysical 
logging,  Floridan  aquifer  system. 

The  U.S.  Geological  Survey  and  the  St.  Johns 
River  Water  Management  District  are  investigat- 
ing the  hydrogeology  of  the  Floridan  aquifer 
system.  An  essential  element  of  this  investigation  is 
the  design  and  construction  of  a  monitor  well 
network  in  the  lower  saline  water-bearing  zone 
which  occurs  at  about  2,000  ft  below  land  surface. 
During  1985,  a  well  near  Ponte  Vedra  in  northeast 
St.  Johns  County  was  completed  into  the  lower 
saline  water-bearing  zone  at  a  depth  of  1,980  to 
2,035  ft  below  land  surface.  This  well  and  other 
wells  drilled  under  this  or  other  programs  will  be 
used  to  monitor  water  levels  and  water  chemistry 
of  the  lower  saline  zone.  Chloride  concentrations 
in  water  above  the  lower  saline  zone  ranged  from 
14  to  270  mg/L  and  specific  conductance  ranged 
from  450  to  1,440  micromhos/cm  c.  In  the  lower 
zone,  chloride  concentrations  were  as  much  as 
16,210  mg/L  and  specific  conductance  as  much  as 
46,000  micromhos  per  centimeter.  Aquifer  head 
and  artesian  flow  from  the  well  generally  increased 
with  depth.  Water  temperatures  also  increased 
from  23  C  in  the  upper  part  of  the  aquifer  to  more 
than  28  C  in  the  lower  saline  zone.  (USGS) 
W88-03406 


PRELIMINARY  DELINEATION  AND  DE- 
SCRIPTION OF  THE  REGIONAL  AQUIFER 
SYSTEMS  OF  TENNESSEE -BASAL  SAND- 
STONE AQUIFER  WEST  OF  THE  VALLEY 
AND  RIDGE  PROVINCE, 

Geological    Survey,    Nashville,    TN.    Water    Re- 
sources Div. 
J.  V.  Brahana,  M.  W.  Bradley,  J.  A.  Macy,  and  D. 


Mulderink. 

Available  from  USGS,  OFSS,  Box  25425,  Denver, 
CO  80225.  USGS  Open-File  Report  82-762,  1986. 
21  p,  11  fig,  3  tab,  13  ref. 

Descriptors:  'Aquifer  systems,  'Geohydrology, 
♦Groundwater,  'Water  quality,  'Tennessee,  Geo- 
hydrologic  units,  Aquifer  characteristics. 

The  basal  sandstone  aquifer  is  believed  to  underlie 
most  of  Tennessee  west  of  the  Valley  and  Ridge 
Province.  It  is  a  Cambrian  sandstone  that  overlies 
the  granites  of  the  Precambrian  basement  complex. 
The  basal  sandstone  is  a  poorly  known  resource 
defined  only  by  14  data  points  (wells)  for  the  entire 
state  of  Tennessee.  Because  the  aquifer  occurs  at 
depths  of  more  than  5,500  feet  below  land  surface, 
and  is  overlain  by  about  1,000  feet  of  low  perme- 
ability Paleozoic  carbonates  and  shales.  Conse- 
quently vertical  recharge  to  the  aquifer  is  probably 
very  small  per  unit  area.  Data  from  two  sampling 
sites  indicate  that  the  basal  sandstone  aquifer  has 
low  porosity  and  permeability.  The  concentrations 
of  dissolved  solids  in  water  from  the  basal  sand- 
stone aquifer  range  from  less  than  10,000  mg/L  to 
more  than  200,000  mg/L.  It  is  believed  that  some 
of  the  values  above  50,000  mg/L  are  due  to  con- 
taminants from  nearby  disposal  wells.  This  aquifer 
is  not  being  used  as  a  source  of  drinking  water 
because  of  its  great  depth,  the  presence  of  shal- 
lower sources,  suspected  low  yields,  and  possible 
concentrations  of  more  than  10,000  mg/L  dis- 
solved solids.  (USGS) 
W88-03407 


POTENTIOMETRIC  SURFACE  OF  THE 
UPPER  FLORIDAN  AQUIFER  IN  CENTRAL 
SUMTER  COUNTY,  FLORIDA,  SEPTEMBER 
1986, 

Geological  Survey,  Orlando,  FL.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  7C. 

W88-03408 


GROUND-WATER  LEVELS  IN  WATER  YEARS 
1984-86  AND  ESTIMATED  GROUNDWATER 
PUMPAGE  IN  WATER  YEARS  1984-85, 
CARSON  VALLEY,  DOUGLAS  COUNTY, 
NEVADA, 

Geological  Survey,  Carson  City,  NV.  Water  Re- 
sources Div. 
D.  L.  Berger. 

Available  from  USGS,  OFSS,  Box  25425,  Denver, 
CO  80225.  USGS  Open-File  Report  86-539,  1987. 
16  p,  2  fig,  2  tab,  2  ref. 

Descriptors:  'Hydrologic  data,  'Groundwater 
levels,  'Groundwater  availability,  'Pumpage, 
'Nevada,  Surface-ground  water  relationships, 
Withdrawal,  Carson  Valley,  Douglas  County, 
Carson  River. 

Tabulations  of  groundwater  level  measurements 
made  during  the  water  years  1984-86  and  summa- 
ries of  estimated  pumpage  for  water  years  1984  and 
1985  in  Carson  valley,  Douglas  County,  Nevada, 
are  included  in  this  report.  The  data  are  being 
collected  to  provide  a  record  of  long-term  ground- 
water changes  and  pumpage  estimates  that  can  be 
incorporated  in  a  groundwater  model  change  at  a 
later  date.  (USGS) 
W88-03409 


RECORDS  OF  WELLS  AND  WATER-LEVEL 
FLUCTUATIONS  FROM  THE  STATEWIDE 
OBSERVATION-WELL  NETWORK  IN  MON- 
TANA THROUGH  1985, 

Geological  Survey,  Helena,  MT.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  7C. 

W88-0341 1 


LAND  SUBSIDENCE  IN  THE  SANTA  CLARA 
VALLEY,  CALIFORNIA,  AS  OF  1980, 

Geological  Survey,  Sacramento,  CA.  Water  Re- 
sources Div. 

J.  F.  Poland,  and  R.  L.  Ireland. 
Available  from  USGS,  OFSS,  Box  25425,  Denver, 
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Field  2— WATER  CYCLE 
Group  2F — Groundwater 


CO  80225.  USGS  Open-File  Report  84-818,  1985. 
93  p,  48  fig,  6  tab,  39  ref. 

Descriptors:  *Subsidence,  'Compaction,  'Aquifer 
systems,  'Artesian  head,  'California,  'Santa  Clara 
Valley,  Aquifers,  Aquitards,  Compressibility, 
Floods,  San  Jose. 

From  1916  to  1966  in  the  San  Jose  area  of  Santa 
Clara  Valley,  California,  deficient  rainfall  and 
runoff  was  accompanied  by  a  fourfold  increase  in 
groundwater  withdrawals.  In  response  the  artesian 
head  declined  180-240  ft.  The  land  surface  subsided 
12.7  ft  in  San  Jose,  due  to  compaction  of  the  fine- 
grained compressible  beds.  The  subsidence  resulted 
in  flooding  of  lands,  and  the  compaction  of  the 
sediments  caused  compressional  failure  of  many 
well  casings.  From  1967  to  1975,  the  artesian  head 
recovered  70  to  100  feet  due  to  a  fivefold  increase 
in  surface  water  imports,  favorable  local  water 
supply,  decreased  withdrawal,  and  increased  re- 
charge. In  1960,  the  Geological  Survey  installed 
extensometers  in  core  holes  1,000  ft  deep  in  San 
Jose  and  Sunnyvale.  Measurements  of  compaction 
of  the  confined  aquifer  system  obtained  from  these 
extensometers  demonstrate  the  marked  decrease  in 
rate  of  compaction  in  response  to  the  major  head 
recovery  since  1967.  In  San  Jose  the  rate  decreased 
from  about  1  ft/yr  in  1961  to  0.1  ft/yr  in  1973.  The 
subsidence  has  been  stopped  by  raising  the  artesian 
head  in  the  aquifers  until  it  equaled  or  exceeded 
the  maximum  pore  pressures  in  the  fine-grained 
beds.  However,  the  subsidence  will  recommence  if 
the  artesian  head  is  drawn  down  appreciably 
below  the  levels  of  1971-73.  (USGS) 
W88-03412 


SELECTED  HYDROLOGIC  DATA  FROM  A 
WASTEWATER  SPRAY  DISPOSAL  SITE  ON 
HILTON  HEAD  ISLAND,  SOUTH  CAROLINA, 

Geological    Survey,    Columbia,    SC.    Water    Re- 
sources Div. 
For  primary  bibliographic  entry  see  Field  5B. 

W88-03414 


POTENTIOMETRIC  SURFACE  OF  THE 
UPPER  FLORIDAN  AQUIFER  IN  CENTRAL 
SUMTER  COUNTY,  FLORIDA,  MAY  1984, 

Geological  Survey,  Orlando,  FL.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  7C. 

W88-03415 


LINEAR  FEATURES  DETERMINED  FROM 
LANDSAT  IMAGERY  IN  THE  TEXAS  AND 
OKLAHOMA  PANHANDLES, 

Geological  Survey,  Cheyenne,  WY.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  7C. 
W88-03417 


LINEAR    FEATURES    DETERMINED    FROM 
LANDSAT  IMAGERY  IN  WESTERN  KANSAS, 

Geological   Survey,   Cheyenne,   WY.   Water   Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  7C. 
W88-03418 


WATER  RESOURCES  OF  HUGHES  COUNTY, 
SOUTH  DAKOTA, 

Geological  Survey,  Huron,  SD.  Water  Resources 

Div. 

L.  J.  Hamilton. 

Available  from  USGS,  OFSS,  Box  25425,  Denver, 

CO  80225.  USGS  Water-Resources  Investigations 

Report  84-4195,  1986.  60  p,  19  fig,  6  tab,  28  ref. 

Descriptors:  'Groundwater,  'Aquifers,  'Reser- 
voirs, 'Underground  storage,  'Aquifer  characteris- 
tics, 'South  Dakota,  Recharge,  Water  quality, 
Hughes  County. 

Three  major  glacial-drift  aquifers  consisting  of 
out  wash  sand  and  gravel  underlie  Hughes  County, 
784  sq  mi  of  plains  incised  by  the  outwash-filled 
valley  of  the  Missouri  River  in  central  South 
Dakota  Glacial-drift  aquifers  are  recharged  by 
more  than  9,000  acre-feet  of  water  annually  and 


store  about  1  million  acre-feet  of  water  beneath  250 
sq  mi.  Well  yields  may  be  as  much  as  1,000  gal/ 
min.  Three  major  bedrock  aquifers  of  sandstone, 
shale  and  limestone  store  about  100  million  acre- 
feet  of  geothermal  water  (22  C  to  49  C)  beneath 
the  county  and  yield  as  much  as  1,600  gal/min  to 
flowing  wells  800  to  2,600  ft  deep.  Shut-in  pres- 
sures in  flowing  wells  increase  with  depth  to  more 
than  400  lbs/sq  in.  The  deepest  bedrock  aquifer, 
recharged  from  the  Black  Hills  of  western  South 
Dakota,  recharges  overlying  bedrock  aquifers  by 
vertical  leakage  of  180,000  acre-feet/yr.  Dissolved 
solids  concentrations  average  about  2,000  mg/L  in 
water  from  both  glacial-drift  and  bedrock  aquifers. 
Average  hardness  of  the  water  varies  from  200 
mg/L  for  the  uppermost  bedrock  aquifer  to  900 
mg/L  for  glacial  aquifers  and  1,400  mg/L  for 
other  bedrock  aquifers.  (USGS) 
W88-03420 


ALTITUDE  AND  CONFIGURATION  OF  THE 
WATER  TABLE,  AND  DEPTH  TO  WATER 
NEAR  CHEYENNE,  WYOMING,  MAY  1984, 

Geological   Survey,   Cheyenne,   WY.   Water   Re- 
sources Div. 
M.  A.  Crist. 

Available  from  USGS,  OFSS,  Box  25425,  Denver, 
CO  80225.  USGS  Water-Resources  Investigations 
Report  85-4154,  1985.  1  sheet  (map),  2  fig,  2  ref. 

Descriptors:  'Water  table,  'Groundwater  move- 
ment, 'Maps,  'Wyoming,  Water  level,  Hydrologic 
data,  Francis  E.  Warren  Air  Force  Base,  Chey- 


Altitude  and  configuration  of  the  water  table  and 
depth  to  water  were  determined  for  an  area  near 
the  southwestern  corner  of  Francis  E.  Warren  Air 
Force  Base  which  is  adjacent  to  the  city  limits  of 
Cheyenne,  Wyoming.  Water  levels  in  the  Ogallala 
Formation,  of  late  Miocene  age,  generally  are  less 
than  20  ft  below  land  surface  in  this  area  where 
there  are  many  private  residences  on  small-acreage 
lots.  Landowners  rely  on  their  own  wells  for  water 
supply  and  have  installed  their  own  septic  systems. 
(USGS) 
W88-03421 


DELINEATION  AND  DESCRIPTION  OF  THE 
REGIONAL  AQUIFER  SYSTEMS  OF  TENNES- 
SEE--THE  CUMBERLAND  PLATEAU  AQUI- 
FER SYSTEM, 

Geological  Survey,  Nashville,  TN.  Water  Re- 
sources Div. 

J.  V.  Brahana,  J.  A.  Macy,  D.  Mulderink,  and  D. 
Zemo. 

Available  from  USGS,  OFSS,  Box  25425,  Denver, 
CO  80225.  USGS  Water-Resources  Investigations 
Report  82-338,  1986.  24  p,  11  fig,  3  tab,  31  ref. 

Descriptors:  'Aquifer  systems,  'Geohydrology, 
'Groundwater,  'Water  quality,  'Tennessee,  Geo- 
hydrologic  units,  Aquifer  characteristics,  Cumber- 
land Plateau. 

The  Cumberland  Plateau  aquifer  system  in  Tennes- 
see is  composed  of  the  Pennsylvanian  sandstones, 
conglomerates,  shales,  and  coals  which  underlie 
the  Cumberland  Plateau  in  Tennessee.  Major 
water-bearing  zones  occur  within  the  sandstones 
and  conglomerates  in  interconnected  fractures. 
The  water-bearing  formations  are  separated  by 
shale  and  siltstone  which  retard  the  vertical  circu- 
lation of  groundwater.  The  Pennington  Formation 
serves  as  the  base  of  the  aquifer  system  and  is  an 
effective  confining  layer.  The  aquifer  system  is  an 
important  water  source  for  the  Cumberland  Pla- 
teau. Wells  and  springs  from  the  aquifer  supply 
almost  all  the  rural  domestic  and  most  of  the  public 
supplies  of  drinking  water.  Groundwater  from 
wells  drilled  into  the  Cumberland  Plateau  aquifer 
system  is  generally  of  good  to  excellent  quality.  Of 
the  32  water  quality  analyses,  only  2  had  dissolved 
solids  concentrations  greater  than  500  mg/L,  and 
about  three-fourths  had  less  than  200  mg/L  dis- 
solved solids.  However,  no  samples  from  deeper 
than  300  ft  have  been  recorded.  Groundwater  from 
locations  where  the  sandstones  are  buried  deeply 
contain  dissolved  solids  concentration  greater  than 
1,000  mg/L.  (USGS) 
W88-03424 


SOURCE  OF  SEA  WATER  INTRUSION  AT  TA- 
HOLAH  AND  ADJACENT  GROUND-WATER 
CONDITIONS,  QUINAULT  INDIAN  RESER- 
VATION, WASHINGTON, 

Geological    Survey,    Tacoma,    WA.    Water    Re- 
sources Div. 
For  primary  bibliographic  entry  see  Field  5B. 

W88-03425 


DELINEATION  AND  DESCRIPTION  OF  THE 
REGIONAL  AQUIFER  SYSTEMS  OF  TENNKS- 
SEE--THE  KNOX  AQUIFER, 

Geological  Survey,  Nashville,  TN.  Water  Re- 
sources Div. 

J.  V.  Brahana,  and  M.  W.  Bradley. 
Available  from  USGS,  OFSS,  Box  25425,  Denver, 
CO  80225.  USGS  Water-Resources  Investigations 
Report  83-4012,  1985.  32  p,  15  fig,  3  tab,  28  ref. 

Descriptors:  'Aquifer  systems,  'Geohydrology, 
'Groundwater,  'Geohydrologic  units,  'Tennessee, 
Water  quality,  Cambrian  and  Ordovician  lime- 
stone. 

The  Knox  aquifer  is  composed  of  the  Cambrian 
and  Ordovician  age  carbonate  rocks  of  the  Knox 
Group.  This  aquifer  occurs  throughout  Tennessee, 
west  of  the  Valley  and  Ridge  province.  The  Knox 
crops  out  in  the  Sequatchie  Valley  and  in  the  Wells 
Creeks  cryptoexplosive  structure  on  the  North- 
western Highland  Rim.  Groundwater  in  the  upper 
Knox  occurs  primarily  in  solution  openings.  The 
aquifer  may  be  recharged  through  fractures  and 
faults  in  the  overlying  Ordovician  limestones  in 
Middle  Tennessee.  The  underlying  Conasauga 
Shale  acts  as  the  lower  confining  layer.  Through- 
out parts  of  the  Central  Basin  province,  the  Knox 
aquifer  is  an  important  source  of  water  for  rural 
domestic  supplies.  In  these  areas,  groundwater 
from  the  Knox  generally  has  less  than  1,000  milli- 
grams/L  dissolved  solids.  Away  from  the  Central 
Basin,  the  dissolved  solids  concentrations  in- 
creases. It  may  approach  brine  concentrations 
under  the  Cumberland  Plateau.  (USGS) 
W88-03426 


DELINEATION  AND  DESCRIPTION  OF  THE 
REGIONAL  AQUIFER  SYSTEMS  OF  TENNES- 
SEE--THE  EAST  TENNESSEE  AQUIFER 
SYSTEM, 

Geological  Survey,  Nashville,  TN.  Water  Re- 
sources Div. 

J.  V.  Brahana,  J.  A.  Macy,  and  D.  Mulderink. 
Available  from  USGS,  OFSS,  Box  25425,  Denver, 
CO  80225.  USGS  Water-Resources  Investigations 
Report  82-4091,  1986.  30  p,  10  fig,  4  tab,  34  ref. 

Descriptors:  'Aquifer  systems,  'Geohydrology, 
•Groundwater,  'Water  quality,  'Tennessee,  Geo- 
hydrologic units,  Aquifer  characteristics,  Valley 
and  Ridge,  Blue  Ridge,  Tennessee. 

The  east  Tennessee  aquifer  system  occurs  in  the 
Valley  and  Ridge  and  the  Blue  Ridge  provinces  of 
Tennessee.  These  areas  are  underlain  by  rocks  of 
Precambrian  to  Pennsylvanian  age  which  have 
been  structurally  deformed  and  faulted  during  the 
Appalachian  orogeny.  Groundwater  in  the  Valley 
and  Ridge  occurs  primarily  in  solution  openings  in 
carbonate  rocks  and  in  fractures  in  sandstone  and 
shale.  Fractures  in  the  crystalline  rocks  store  and 
transmit  most  of  the  groundwater  in  the  Blue 
Ridge  province.  The  east  Tennessee  aquifer  system 
is  important  as  a  source  of  rural  and  municipal 
drinking  water.  Within  300  ft  of  land  surface, 
groundwater  generally  contains  less  than  500  milli- 
grams/L  dissolved  solids.  At  greater  depths,  frac- 
tures and  solution  openings  are  smaller  and  fewer 
in  number.  There  are  very  little  data  to  define 
groundwater  occurrence  at  depths  greater  than 
about  300  ft.  Groundwater  flow  may  be  restricted 
and  the  dissolved  solids  concentrations  in  the 
groundwater  may  reach  thousands  or  even  ten 
thousands  of  milligrams/L.  (USGS) 
W88-03430 


POTENTIOMETRIC  SURFACE  OF  THE  FLOR- 
IDAN  AQUIFER   SYSTEM   IN  THE  SUWAN- 
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WATER  CYCLE— Field  2 
Groundwater — Group  2F 


NEE    RIVER    WATER    MANAGEMENT    DIS- 
TRICT, FLORIDA,  MAY  1985, 
Geological  Survey.  Tallahassee,   FL.   Water  Re- 
sources Div. 

J.  C.  Rosenau,  and  P.  E.  Meadows. 
Available  from  USGS,  OFSS,  Box  25425,  Denver, 
CO  80225.  USGS  Water-Resources  Investigations 
Report  86-4184,  1986.  1  sheet  (map),  1  fig. 

Descriptors:  *Potentiometric  level,  'Groundwater 
levels,  'Aquifers,  *Floridan  aquifer,  'Maps,  Hy- 
drology, Florida,  Suwannee  River. 

The  potentiometric  surface  map  of  the  Floridan 
aquifer  system  in  the  Suwannee  River  Water  Man- 
agement District  depicts  the  level  to  which  water 
rose  in  tightly  cased  wells  that  tap  the  Floridan 
aquifer  system  in  May  1985.  The  Floridan  aquifer 
is  the  principal  source  of  freshwater  for  north 
Florida.  The  surface  was  mapped  by  determining 
the  altitude  of  water  levels  in  a  network  of  wells 
and  is  represented  by  contours  that  connect  points 
of  equal  water  level  altitude.  The  Suwannee  River 
Water  Management  District  consists  of  about  7,600 
sq  mi,  including  all  or  part  of  14  counties  in  north 
Florida.  (USGS) 
W88-03431 


DELINEATION  AND  DESCRIPTION  OF  THE 
REGIONAL  AQUIFER  SYSTEM  OF  TENNES- 
SEE-THE  CRETACEOUS  AQUIFER  SYSTEM, 

Geological  Survey,  Nashville,  TN.  Water  Re- 
sources Div. 

J.  V.  Brahana,  D.  Mulderink,  and  M.  W.  Bradley. 
Available  from  USGS,  OFSS,  Box  25425,  Denver, 
CO  80225.  USGS  Water-Resources  Investigations 
Report  83-4039,  1986.  20  p,  12  fig,  3  tab,  28  ref. 

Descriptors:  'Aquifer  systems,  'Geohydrology, 
•Groundwater,  'Water  quality,  'Tennessee,  Geo- 
hydrologic  units,  Cretaceous  age,  Sand,  Clays. 

The  Cretaceous  aquifer  in  Tennessee  is  composed 
of  sand  and  clay  of  Cretaceous  age.  The  aquifer 
occurs  in  west  Tennessee  from  the  Mississippi 
River  east  to  the  Tennessee  River.  Groundwater  in 
the  Cretaceous  aquifer  is  recharged  at  outcrops 
and  through  overlying  permeable  deposits.  The 
overlying  Porter's  Creek  clay  acts  as  the  upper 
confining  layer.  (USGS) 
W88-03432 


DELINEATION  AND  DESCRIPTION  OF  THE 
REGIONAL  AQUIFER  SYSTEMS  OF  TENNES- 
SEE-THE  HIGHLAND  RIM  AQUIFER 
SYSTEM, 

Geological  Survey,  Nashville,  TN.  Water  Re- 
sources Div. 

J.  V.  Brahana,  and  M.  W.  Bradley. 
Available  from  USGS,  OFSS,  Box  25425,  Denver, 
CO  80225.  USGS  Water-Resources  Investigations 
Report  82-4054,  1986.  38  p,  16  fig,  4  tab,  47  ref. 

Descriptors:  'Aquifer  systems,  'Geohydrology, 
•Groundwater,  'Water  quality,  'Tennessee,  Geo- 
hydrologic  units,  Aquifer  characteristics,  Highland 
Rim,  Mississippian  limestones. 

The  Highland  Rim  aquifer  system  in  Tennessee  is 
primarily  composed  of  Mississippian  carbonates 
and  occurs  west  of  the  Valley  and  Ridge  Province. 
It  crops  out  in  the  Highland  Rim  and  the  Sequat- 
chie Valley.  It  has  been  removed  by  erosion  from 
the  Central  Basin.  Groundwater  in  the  Highland 
Rim  aquifer  system  occurs  primarily  in  secondary 
openings  including  solution  openings,  joints,  and 
faults.  The  Chattanooga  Shale  is  the  lower  confin- 
ing layer  for  the  Highland  Rim  aquifer  system. 
Under  the  Cumberland  plateau,  this  aquifer  system 
is  separated  from  the  overlying  Pennsylvanian  for- 
mations by  the  Pennington  Shale.  The  Highland 
Rim  aquifer  system  is  an  important  source  of  drink- 
ing water.  It  supplies  most  of  the  rural,  domestic, 
and  many  public  supplies  of  drinking  water  in  the 
Highland  Rim.  Where  there  is  a  dynamic  flow 
system,  dissolved  solids  concentrations  are  less 
than  500  mg/L.  However,  isolated  cells  may  exist 
where  the  groundwater  has  dissolved  solids  con- 
centrations of  more  than  1,000  mg/L.  (USGS) 
W88-03433 


DELINEATION  AND  DESCRIPTION  OF  THE 
REGIONAL  AQUIFER  SYSTEMS  OF  TENNES- 
SEE-THE  TERTIARY  AQUIFER  SYSTEM, 

Geological  Survey,  Nashville,  TN.  Water  Re- 
sources Div. 

J.  V.  Brahana,  and  D.  Mulderink. 
Available  from  USGS,  OFSS,  Box  25425,  Denver, 
CO  80225.  USGS  Water-Resources  Investigations 
Report  83-4011,  1986.  23  p,  12  fig,  4  tab,  34  ref. 

Descriptors:  'Aquifer  systems,  'Geohydrology, 
'Groundwater,  'Water  quality,  'Tennessee,  Geo- 
hydrologic  units,  Quaternary  and  tertiary  age, 
Sands,  Clays. 

The  Tertiary  aquifer  system  in  Tennessee  is  com- 
posed of  sands  and  clays  of  Quaternary  and  Terti- 
ary age.  The  aquifer  system  occurs  in  west  Tennes- 
see from  the  Mississippi  River  east  to  the  outcrop 
of  the  Porters  Creek  Clay.  Groundwater  in  the 
Tertiary  aquifer  system  is  recharged  at  outcrops 
and  through  overlying  permeable  deposits.  The 
underlying  Porters  Creek  Clay  acts  as  the  lower 
confining  layer.  The  Tertiary  aquifer  system  is  the 
single  most  prolific  source  of  groundwater  in  Ten- 
nessee. The  water  quality  is  excellent  with  general- 
ly less  than  500  mg/L  dissolved  solids.  (USGS) 
W88-03434 


DELINEATION  AND  DESCRIPTION  OF  THE 
REGIONAL  AQUIFER  SYSTEMS  OF  TENNES- 
SEE-THE  CENTRAL  BASIN  AQUIFER 
SYSTEM, 

Geological  Survey,  Nashville,  TN.  Water  Re- 
sources Div. 

J.  V.  Brahana,  and  M.  W.  Bradley. 
Available  from  USGS,  OFSS,  Box  25425,  Denver, 
CO  80225.  USGS  Water-Resources  Investigations 
Report  82-4002,  1986.  35  p,  15  fig,  4  tab,  35  ref. 

Descriptors:  'Aquifer  systems,  'Geohydrology, 
'Groundwater,  'Water  quality,  'Tennessee,  Geo- 
hydrologic  units,  Aquifer  characteristics,  Central 
Basin,   Sequatchie   Valley,   Ordovician   limestone. 

The  central  Basin  aquifer  system  in  Tennessee  is 
composed  of  Devonian  and  Ordovician  shale  and 
carbonate.  This  aquifer  occurs  west  of  the  Valley 
and  Ridge  Province  and  crops  out  in  the  Central 
Basin  and  the  Sequatchie  Valley  of  Tennessee. 
Groundwater  in  the  Central  Basin  aquifer  occurs 
primarily  in  solution  openings  and  fractures  and 
the  flow  system  is  generally  limited  to  300  ft  or  less 
below  land  surface.  However,  some  fracture  and 
minor  faults  may  allow  vertical  recharge  to  the 
underlying  Knox  Group  which  marks  the  lower 
boundary  of  the  Central  Basin  aquifer  system. 
Away  from  the  Central  Basin,  the  upper  limit  of 
the  Central  Basin  aquifer  system  is  the  Chattanoo- 
ga Shale,  an  effective  confining  layer.  The  Central 
Basin  aquifer  system  is  an  important  source  of 
drinking  water.  It  supplies  most  of  the  rural  domes- 
tic and  many  public  supplies  of  drinking  water  in 
the  Central  Basin  and  the  Sequatchie  Valley. 
Where  the  aquifer  is  part  of  a  dynamic  flow 
system,  dissolved  solids  concentrations  are  less 
than  500  mg/L.  Below  the  zone  of  dynamic  flow, 
isolated  cells  may  exist  in  which  the  groundwater 
flow  is  very  limited  and  dissolved  solids  concentra- 
tions may  reach  thousands  or  tens  of  thousands  m/ 
L.  (USGS) 
W88-03435 


POTENTIOMETRIC  SURFACE  OF  THE  FLOR- 
IDAN AQUIFER  SYSTEM  IN  THE  NORTH- 
WEST FLORIDA  WATER  MANAGEMENT  DIS- 
TRICT, FLORIDA,  MAY  1985, 
Geological  Survey,  Tallahassee,  FL.  Water  Re- 
sources Div. 

J.  C.  Rosenau,  and  P.  E.  Meadows. 
Available  from  USGS,  OFSS,  Box  25425,  Denver, 
CO  80225.  USGS  Water-Resources  Investigations 
Report  86-4183,  1986.  1  sheet  (map),  1  fig. 

Descriptors:  'Potentiometric  level,  'Groundwater 
levels,  'Aquifers,  'Floridan  aquifer,  'Maps,  Hy- 
drology, Florida. 

The  potentiometric  surface  map  of  the  Floridan 
aquifer  system  in  the  northwest  Florida  Water 
Management  District  depicts  the  level  to  which 


water  rose  in  tightly  cased  wells  that  tap  the 
Floridan  aquifer  system  in  May  1985.  The  surface 
was  mapped  by  determining  the  altitude  of  water 
levels  in  a  network  of  wells  and  is  represented  on 
maps  by  contours  that  connect  points  of  equal 
altitude.  The  northwest  Florida  Water  Manage- 
ment District  consists  of  about  12,000  sq  mi,  in- 
cluding all  or  part  of  16  counties  in  northwest 
Florida.  The  Florida  aquifer  system  is  the  principal 
source  of  freshwater  for  north  Florida.  (USGS) 
W88-03436 


CONCEPTS  AND  DATA-COLLECTION  TECH- 
NIQUES USED  IN  A  STUDY  OF  THE  UN- 
SATURATED ZONE  AT  A  LOW-FIELD  RA- 
DIOACTIVE-WASTE DISPOSAL  SITE  NEAR 
SHEFFIELD,  ILLINOIS, 

Geological  Survey,  Urbana,  IL.  Water  Resources 
Div. 

For  primary  bibliographic  entry  see  Field  5B. 
W88-03437 


VARIABILITY  IN  BASE  STREAMFLOW  AND 
WATER  QUALITY  OF  STREAMS  AND 
SPRINGS  IN  OTTER  AND  ROSEBUD  CREEK 
BASINS,  SOUTHEASTERN  MONTANA, 

Geological  Survey,  Helena,  MT.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  2E. 

W88-03440 


RECONNAISSANCE  OF  THE  WATER  RE- 
SOURCES OF  THE  HOH  INDIAN  RESERVA- 
TION AND  THE  HOH  RIVER  BASIN,  WASH- 
INGTON, 

Geological  Survey,  Tacoma,  WA.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  2E. 
W88-03441 


WATER  RESOURCES  OF  WESTON  COUNTY, 
WYOMING, 

Geological  Survey,  Cheyenne,  WY.  Water  Re- 
sources Div. 

M.  E.  Lowry,  W.  J.  Head,  J.  G.  Rankl,  and  J.  F. 
Busby. 

Available  from  USGS,  OFSS,  Box  25425,  Denver, 
CO  80225.  USGS  Water-Resources  Investigations 
Report  84-4079,   1986.  33  p,  8  fig,  2  tab,  26  ref. 

Descriptors:  'Groundwater,  'Aquifers,  'Geohy- 
drologic  units,  'Water  supply,  'Water  resources 
data,  'Wyoming,  Water  quality,  Streamflow,  Flow 
characteristics,  Weston  County,  Black  Hills, 
Powder  River  basin. 

Surface  water  is  scarce  in  Weston  County,  Wyo- 
ming. Groundwater  has  been  developed  from 
rocks  ranging  in  age  from  Mississippian  to  Holo- 
cene.  Adequate  supplies  for  domestic  or  stock  use 
can  be  developed  from  wells  generally  less  than 
1,000  ft  deep,  except  in  the  area  underlain  by  a 
thick  sequence  of  predominantly  marine  shale  that 
will  yield  only  small  quantities  of  very  mineralized 
water.  In  the  early  1960's  decreases  in  artesian 
pressures  occurred  in  some  wells  completed  in  the 
Lakota  Formation  of  Early  Cretaceous  age  and 
Pahasapa  Limestone  of  Early  Mississippian  age. 
Only  the  decrease  in  the  Lakota  was  attributed  to 
development  of  water  from  the  formation.  Exten- 
sive development  of  either  of  these  aquifers,  how- 
ever, may  result  in  significant  interference  between 
nearby  wells  completed  within  the  same  aquifer. 
There  are  other  aquifers  within  a  few  hundred  feet 
of  the  overlying  Lakota  Formation  that  could  be 
developed  as  an  alternative  to  the  Lakota  to  help 
limit  the  loss  of  pressure.  The  much  deeper  Paha- 
sapa Limestone  generally  is  developed  because  of 
the  large  supplies  that  are  possible.  Because  there 
are  no  other  large  yield  aquifers,  there  are  no 
alternatives  to  limit  the  loss  of  pressure  of  the 
Pahasapa  in  the  event  of  increased  development. 
(USGS) 
W88-03442 


EFFECTS      OF      SANITARY      SEWERS      ON 
GROUND-WATER    LEVELS    AND    STREAMS, 
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Field  2— WATER  CYCLE 


Group  2F — Groundwater 

NASSAU  AND  SUFFOLK  COUNTIES,  NEW 
YORK.  PART  3--DEVELOPMENT  AND  APPLI- 
CATION OF  SOUTHERN  NASSAU  COUNTY 
MODEL, 

Geological  Survey,  Syosset,  NY.  Water  Resources 

Div. 

T.  F.  Reilly,  and  H.  T.  Buxton. 

Available  from  USGS,  OFSS,  Box  25425,  Denver, 

CO  80225.  USGS  Water-Resources  Investigations 

Report  83-4210,  1985.  41  p,  19  fig,  4  tab,  30  ref. 

Descriptors:  'Groundwater  movement,  *Sewers, 
*New  York,  'Model  studies,  Groundwater,  Sur- 
face-groundwater  relationships,  Groundwater 
availability,  Septic  systems,  Long  Island,  Ground- 
water modeling,  Water  use,  Base  flow. 

By  1990,  sanitary  sewers  in  Nassau  County  Sewage 
Disposal  Districts  2  and  3  and  Suffolk  County 
Southwest  Sewer  District  will  discharge  to  the 
ocean  140  cu  ft  of  water  per  second  that  would 
otherwise  be  returned  to  the  groundwater  system 
through  septic  tanks  and  similar  systems.  To  evalu- 
ate the  effects  of  this  loss  on  groundwater  levels 
and  streamflow,  the  U.S.  Geological  Survey  devel- 
oped a  groundwater  flow  model  that  couples  a 
fine-scale  subregional  model  to  a  regional  model  of 
a  larger  scale.  The  regional  model  generates  flux 
boundary  conditions  for  the  subregional  model, 
and  the  subregional  model  provides  detail  in  the 
area  of  concern.  Results  indicate  that  the  water 
table  will  decline  by  as  much  as  90%  from  condi- 
tions in  the  early  1970's.  This  report  is  one  of  a 
three-part  series  describing  the  predicted  hydro- 
logic  effects  of  sewers  in  southern  Nassau  and 
southwestern  Suffolk  Counties.  (USGS) 
W88-03450 


GROUND-WATER  FLOW  IN  THE  PRAIRIE 
DU  CHIEN-JORDAN  AQUIFER  RELATED  TO 
CONTAMINATION  BY  COAL-TAR  DERIVA- 
TIVES, ST.  LOUIS  PARK,  MINNESOTA, 

Geological    Survey,    St.    Paul,    MN.    Water   Re- 
sources Div. 
For  primary  bibliographic  entry  see  Field  5B. 

W88-03455 


HYDROGEOLOGIC  AND  WATER-QUALITY 
CHARACTERISTICS  OF  THE  ST.  PETER  AQ- 
UIFER, SOUTHEASTERN  MINNESOTA, 

Geological  Survey,  St.  Paul,  MN.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  7C. 
W88-03456 


SEISMIC  REFRACTION  STUDY  OF  SUSPECT- 
ED DRIFT-FILLED  BEDROCK  VALLEYS  IN 
RAMSEY  COUNTY,  MINNESOTA, 

Geological    Survey,    St.    Paul,    MN.    Water   Re- 
sources Div. 
D.  G.  Woodward. 

Available  from  USGS,  OFSS,  Box  25425,  Denver, 
CO  80225.  USGS  Water-Resources  Investigations 
Report  85-4107,  1985.  20  p,  12  fig,  10  ref. 

Descriptors:  'Geophysics,  'Seismic  studies,  'Sub- 
surface mapping,  'Minnesota,  Aquifers,  Ground- 
water contamination,  Geohydrology,  Ramsey 
County. 

Seismic-refraction  surveys  were  made  across  sus- 
pected buried  drift-filled  bedrock  valleys  believed 
to  occur  near  two  sites  of  known  groundwater 
contamination-the  Twin  Cities  Army  Ammunition 
Plant  (TCAAP)  near  New  Brighton  and  the 
former  Koppers  Coke  Plant,  in  St.  Paul,  Ramsey 
County,  Minnesota.  Refraction  data  were  collected 
along  two  lines  at  each  site;  each  line  traversed  the 
axis  of  a  suspect  valley.  Drift-filled  bedrock  valleys 
were  though  to  incise  the  Prairie  du  Chien-Jordan 
aquifer  to  an  altitude  between  500  and  560  ft  above 
sea  level  at  the  TCAAP  site.  The  interpretation  of 
one  seismic  profile  indicates  that  a  valley  probably 
does  not  exist  under  the  area  surveyed;  the  mod- 
eled depth  profile  shows  the  bedrock  surface  rang- 
ing between  altitudes  of  about  700  to  780  ft.  Inter- 
pretation of  a  second  seismic  profile  just  south  of 
the  TCAAP  indicates  that  a  shallow  valley  may 
exist  under  the  northern  half  of  the  line;  the  mod- 
eled depth  profile  shows  that  the  bedrock  surface 


declines  from  an  altitude  of  about  780  ft  to  about 
690  ft  over  a  horizontal  distance  of  400  ft.  (USGS) 

W88-03457 


GEOHYDROLOGY  OF  ROCKS  PENETRATED 
BY  THE  TEST  WELL  USW  H-4,  YUCCA 
MOUNTAIN,  NYE  COUNTY,  NEVADA, 

Geological  Survey,  Lakewood,  CO.  Water  Re- 
sources Div. 

M.  S.  Whitfield,  E.  P.  Eshom,  W.  Thordarson,  and 
D.  H.  Schaefer. 

Available  from  USGS,  OFSS,  Box  25425,  Denver, 
CO  80225.  USGS  Water-Resources  Investigations 
Report  85-4030,  1985.  33  p,  10  fig,  8  tab,  24  ref. 

Descriptors:  'Aquifer  tests,  'Hydraulic  conductiv- 
ity, 'Transmissivity,  'Geophysical  logging, 
'Chemical  analysis,  'Nevada,  'Radioactive  waste 
storage,  Crater  Flat  Tuff,  Lithic  Ridge  Tuff, 
Yucca  Mountain,  Nevada  Test  Site,  Nye  County. 

Test  well  USW  H-4  is  one  of  several  wells  drilled 
in  the  southwestern  part  of  the  Nevada  Test  Site 
for  hydraulic  testing,  hydrologic  monitoring,  and 
geophysical  logging.  The  work  was  performed  in 
cooperation  with  the  U.S.  Department  of  Energy. 
The  rocks  penetrated  by  the  well  to  a  total  depth 
of  1,219  m  were  volcanic  tuffs  of  Tertiary  age. 
Hydraulic  coefficients  calculated  from  pumping 
test  data  indicate  that  transmissivity  ranged  from 
200  to  790  sq  m/day.  A  radioactive  tracer,  bore- 
hole flow  survey  indicated  that  the  two  most  pro- 
ductive zones  during  this  borehole  flow  survey 
occurred  in  the  upper  part  of  the  Bullfrog  Member 
of  the  Crater  Flat  Tuff,  depth  interval  from  72 1  to 
731.5m,  and  in  the  underlying  part  of  the  Tram 
Member,  depth  interval  from  864  to  920m.  The 
water  is  predominantly  a  sodium  biocarbonate  type 
with  small  concentrations  of  calcium,  magnesium, 
and  sulfate.  The  apparent  age  of  this  composite 
water  sample  was  determined  by  carbon- 14  date  of 
17,200  years  before  present.  (USGS) 
W88-03458 


DESCRIPTION  OF  AQUIFER  UNITS  IN  EAST- 
ERN OREGON, 

Geological    Survey,    Portland,    OR.    Water    Re- 
sources Div. 
J.  B.  Gonthier. 

Available  from  USGS,  OFSS,  Box  25425,  Denver, 
CO  80225.  USGS  Water-Resources  Investigations 
Report  84-4095,  1985.  39  p,  13  fig,  7  tab,  110  ref. 

Descriptors:  'Aquifers,  'Geology,  'Groundwater, 
'Underground  waste  disposal,  'Oregon,  Flow  sys- 
tems, Path  of  pollutants,  Geohydrology. 

Geologic  formations  in  Oregon,  east  of  the  crest  of 
the  Cascade  Range,  have  been  grouped  according 
to  similarities  in  their  hydrogeologic  and  geologic 
properties  into  six  major  aquifer  units.  Two  of  the 
units,  the  Mesozoic-Paleozoic  and  the  John  Day- 
Clarno  aquifers,  are  low-permeability  aquifers, 
have  hydraulic  conductivities  generally  less  than  1 
ft/d  (feet  per  day),  and  are  generally  capable  of 
yielding  only  a  few  gallons  per  minute  to  wells. 
These  are  important  aquifer  units,  nevertheless, 
because  they  are  the  only  economical  source  of 
domestic  water  present  in  east-central  Oregon 
where  they  outcrop.  Four  of  the  aquifer  units 
contain  beds  or  zones  of  high  permeability  materi- 
als with  hydraulic  conductivities  that  commonly 
range  between  5  and  50  ft/d.  In  many  localities 
where  these  units  are  present,  they  are  capable  of 
yielding  200  gallons/min  or  more  to  wells.  These 
productive  aquifer  units  are  the  Columbia  River 
Basalt,  the  Cenozoic  volcanic  and  sedimentary, 
Cenozoic  sedimentary,  and  the  Quaternary  sedi- 
ment aquifers,  respectively.  North  of  the  Blue 
Mountains,  the  Columbia  River  Basalt  aquifer  is  a 
major  aquifer  of  regional  extent  and,  in  that  area, 
heavy  withdrawals,  chiefly  for  irrigation,  have  re- 
sulted in  regional  groundwater  level  declines. 
South  of  the  Blue  Mountains,  the  basalt  underlies 
rugged  terrane,  is  not  developed,  and  little  is 
known  about  its  hydraulic  properties.  Other  major 
aquifer  units  are  heavily  developed  in  localized 
areas  or  in  basins  throughout  eastern  Oregon. 
(USGS) 
W88-03459 


GEOCHEMICAL  CONTROLS  ON  DISSOLVED 
SODIUM  IN  BASALT  AQUIFERS  OF  THE  CO- 
LUMBIA PLATEAU,  WASHINGTON, 

Geological  Survey,  Tacoma,  WA.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  2K. 
W88-03460 


EVALUATION  OF  THE  CENTRAL  BASIN  AQ- 
UIFER SYSTEM  IN  TENNESSEE  FOR  RE- 
CEIVING INJECTED  WASTES, 

Geological  Survey,  Nashville,  TN.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  5E. 
W88-03461 


DOCUMENTATION  OF  A  NUMERICAL  CODE 
FOR  THE  SIMULATION  OF  VARIABLE  DEN- 
SITY GROUND-WATER  FLOW  IN  THREE  DI- 
MENSIONS, 

Geological  Survey,  Austin,  TX.  Water  Resources 

Div. 

L.  K.  Kuiper. 

Available  from  USGS,  OFSS,  Box  25425,  Denver, 

CO  80225.  USGS  Water-Resources  Investigations 

Report  84-4302,  1985.  24  p,  2  fig,  8  ref,  5  append. 

Descriptors:  'Mathematical  models,  'Groundwat- 
er, 'Confined  aquifer,  'Numerical  analysis,  'Finite 
difference  analysis,  Simulation,  Saline  water,  Vari- 
able density,  Preconditioned  conjugate  gradient, 
Conjugate  gradient. 

A  numerical  code  is  documented  for  the  simulation 
of  variable  density  time  dependent  groundwater 
flow  in  three  dimensions.  The  groundwater  densi- 
ty, although  variable  with  distance,  is  assumed  to 
be  constant  in  time.  The  Integrated  Finite  Differ- 
ence grid  elements  in  the  code  follow  the  geologic 
strata  in  the  modeled  area.  If  appropriate,  the 
determination  of  hydraulic  head  in  confining  beds 
can  be  deleted  to  decrease  computation  time.  The 
strongly  implicit  procedure  (SIP),  successive  over- 
relaxation  (SOR),  and  eight  different  precondi- 
tioned conjugate  gradient  (PCG)  methods  are  used 
to  solve  the  approximating  equations.  The  use  of 
the  computer  program  that  performs  the  calcula- 
tions in  the  numerical  code  is  emphasized.  Detailed 
instructions  are  given  for  using  the  computer  pro- 
gram, including  input  data  formats.  An  example 
simulation  and  the  Fortran  listing  of  the  program 
are  included.  (USGS) 
W88-03464 


DETERMINATION  OF  DIFFUSD/ITIES  IN 
THE  RUSTLER  FORMATION  FROM  EX- 
PLORATORY SHAFT  CONSTRUCTION  AT 
THE  WASTE  ISOLATION  PILOT  PLANT  SITE, 
SOUTHEASTERN  NEW  MEXICO, 
Geological  Survey,  Albuquerque,  NM.  Water  Re- 
sources Div. 

K.  Stevens,  and  W.  Beyeler. 

Available  from  USGS,  OFSS,  Box  25425,  Denver, 
CO  80225.  USGS  Water-Resources  Investigations 
Report  85-4020,  1985.  32  p,  13  fig,  4  tab,  24  ref. 

Descriptors:  'Aquifer  testing,  'Radioactive  waste 
disposal,  'Diffusivity,  'New  Mexico,  Groundwat- 
er, Geohydrology,  Path  of  pollutants,  Eddy 
County,  Waste  Isolation  Pilot  Plant  site. 

The  construction  of  an  exploratory  shaft  12  feet  in 
diameter  into  the  Salado  Formation  (repository 
horizon  for  transuranic  waste  material)  at  the 
Waste  Isolation  Pilot  Plant  site  in  southeastern 
New  Mexico  affected  water-levels  in  water-bear- 
ing zones  above  the  repository  horizon.  By  reading 
the  construction  history  of  the  exploratory  shaft, 
an  approximation  of  construction-generated  hy- 
draulic stresses  at  the  shaft  was  made.  The  magni- 
tude of  the  construction-generated  stresses  was 
calibrated  using  the  hydrographs  from  one  hydro- 
logic  test  pad.  Whereas  flow  rates  from  the  Ma- 
genta Dolomite  and  Culebra  Dolomite  Members  in 
the  Rustler  Formation  into  the  exploratory  shaft 
were  unknown,  the  ratio  of  transmissivity  to  stor- 
age (diffusivity)  was  determined  by  mathematically 
simulating  the  aquifers  and  the  hydrologic  stresses 
with  flood-wave-response  digital  model.  These  re- 
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suits  indicate  that  the  Magenta  Dolomite  and  Cule- 
bra  Dolomite  Members  of  the  Rustler  Formation 
can  be  modeled  as  homogeneous,  isotropic,  and 
confined  water-bearing  zones.  One  simple  and  con- 
sistent explanation,  but  by  no  means  the  only  ex- 
planation, of  the  lack  of  a  single  diffusivity  value  in 
the  Culebra  aquifer  is  that  the  open-hole  observa- 
tion wells  at  the  hydrologic  test  pads  dampen  the 
amplitude  of  water-level  changes.  (USGS) 
W88-03466 

AQUIFER  TESTS  AT  THE  JACKPILE-PA- 
GUATE  URANIUM  MINE,  PUEBLO  OF 
LAGUNA,  WEST-CENTRAL  NEW  MEXICO, 

Geological  Survey,  Albuquerque,  NM.  Water  Re- 
sources Div.  . 
D.  W.  Risser,  P.  A.  Davis,  J.  A.  Baldwin,  and  D. 
P.  McAda.  _ 
Available  from  USGS,  OFSS,  Box  25425,  Denver, 
CO  80225.  USGS  Water-Resources  Investigations 
Report  84-4255,  1984.  26  p,  12  fig,  16  ref. 

Descriptors:  *Aquifers,  'Transmissivity,  *New 
Mexico,  'Uranium  mines,  'Mine  reclamation, 
'Geohydrology,  Aquifer  tests,  Water  levels, 
Groundwater  data. 

The  transmissivity  of  the  Jackpile  sandstone  bed  in 
the  Brushy  Basin  Shale  Member  of  the  Morrison 
Formation,  west-central  New  Mexico,  was  deter- 
mined to  be  24  sq  ft/day  at  well  M2  and  47  sq  ft/ 
day  at  well  M3  from  constant-discharge  aquifer 
tests  conducted  at  the  Jackpile-Paguate  Uranium 
Mine.  The  storage  coefficient  of  the  Jackpile  sand- 
stone bed  was  estimated  to  be  0.00018  at  well  M2 
and  0.00029  at  well  M3  from  the  same  tests.  An 
aquifer  test  conducted  at  well  M21  indicated  the 
transmissivity  of  the  Jackpile  sandstone  bed  was 
2.0  sq  ft/day  and  the  storage  coefficient  was 
0.00002.  The  transmissivity  of  an  unnamed  sand- 
stone bed  in  the  Brushy  Basin  Shale  Member  of  the 
Morrison  Formation  was  estimated  from  'slug-test' 
results  to  be  about  20  sq  ft/day.  Water  levels  in  this 
sandstone  probably  did  not  change  due  to  pumping 
from  the  overlying  Jackpile  sandstone  bed  for  88 
hours  at  an  average  discharge  of  15.3  gallons/min. 
A  constant  discharge  aquifer  test  at  well  M4C 
indicated  that  the  transmissivity  of  the  alluvium  at 
this  location  was  about  430  sq  ft/day.  Water  levels 
in  the  underlying  Jackpile  sandstone  bed  began 
declining  within  15  minutes  after  withdrawals  of 
groundwater  from  the  alluvial  aquifer  began. 
(USGS) 
W88-03468 


potentiometric  map  of  the  aquifer  prepared  by  the 
U.S.  Geological  Survey.  Values  of  hydraulic  con- 
ductivity and  storage  coefficient  were  adjusted 
systematically  until  the  measured  and  computed 
potentiometric  surfaces  were  within  reasonable 
agreement.  A  geometric  contouring  program,  Sur- 
face II,  was  used  to  construct  potentiometric  con- 
tours from  a  computed  matrix.  Based  upon  this 
information,  the  aquifer  parameters  were  calibrat- 
ed to  reproduce  the  potentiometric  heads  in  the 
aquifer  from  1978  to  1982.  (Zitta-Mississippi  State 
Univ.) 
W88-03483 


ASSESSMENT  AND  COMPILATION  OF 
GROUND-WATER  QUALITY  DATA  FOR  MIS- 
SISSIPPI, 

Mississippi  State  Univ.,  Mississippi  State.  Dept.  of 

Civil  Engineering. 

For  primary  bibliographic  entry  see  Field  7C. 

W88-03485 


ANALYSES  OF  GROUNDWATER  FOR  TRACE 
LEVELS  OF  PESTICIDES, 

Arkansas  Univ.,  Fayetteville.  Dept.  of  Agronomy. 
For  primary  bibliographic  entry  see  Field  5A. 
W88-03489 
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APPLICATION  OF  A  LAYERED  GROUND- 
WATER MODEL  TO  CRITICAL  AREAS  IN 
NORTHEAST  MISSISSIPPI, 

Mississippi  State  Univ.,  Mississippi  State.  Dept.  of 
Civil  Engineering. 
V.  L.  Zitta,  and  T.-H.  Pang. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  PB87-159430/ 
AS.  Price  codes:  A05  in  paper  copy,  A01  in  micro- 
fiche. Mississippi  Water  Resources  Research  Insti- 
tute, Mississippi  State.  Technical  Completion 
Report  G1026-02.  July  1986.  71  p,  9  fig,  3  tab,  34 
ref,  3  append.  Contract  No.  14-08-0001-G1026. 
Project  No.  USGS  G 1026-02. 

Descriptors:  'Groundwater,  'Mississippi,  'Model 
studies,  Modeling,  Management,  Groundwater 
movement,  Drawdown,  Water  levels,  Mathemati- 
cal models. 

A  layered  groundwater  model  developed  by 
McDonald  and  Harbaugh  was  applied  to  the 
Eutaw-Mcshan  aquifer  in  Northeast  Mississippi 
using  a  2.5  mi  sq  grid.  The  need  for  a  more  precise 
model  resulted  from  a  previous  study  using  a  large 
grid  (10  sq  mi  grid)  and  estimated  parameters. 
Initial  estimates  of  the  aquifer  geometry  were  ob- 
tained from  maps  developed  by  the  U.S.  Geologi- 
cal Survey.  This  information  was  supplemented  by 
electric  logs  of  wells  which  were  used  to  either 
refine  or  verify  aquifer  geometry.  Historical  pump- 
ing records  were  obtained  from  municipalities  and 
industries  in  the  critical  areas  of  West  Point, 
Tupelo,  and  Aberdeen  which  records  were  ana- 
lyzed to  refine  the  pumping  data  input.  Model 
parameters  were  calibrated  using  a  1978  and  a  1982 


ELEMENT  LEACHING  AND  CAPILLARY 
RISE  IN  SANDY  SOIL  CORES:  EXPERIMEN- 
TAL RESULTS, 

Atomic  Energy  of  Canada  Ltd.,  Pinawa  (Manito- 
ba). Whiteshell  Nuclear  Research  Establishment. 
M.  I.  Sheppard,  D.  H.  Thibault,  and  J.  H.  Mitchell. 
Journal  of  Environmental  Quality  JEVQAA,  Vol. 
16,  No.  3,  p  273-284,  July-September  1987.  13  fig,  6 
tab,  21  ref. 

Descriptors:  'Soil  water,  'Path  of  pollutants, 
'Waste  disposal,  'Leaching,  'Hazardous  wastes, 
'Underground  waste  disposal,  'Groundwater  pol- 
lution, 'Unsaturated  zone,  Capillary  rise,  Ground- 
water, Rainfall. 

Disposal    of    hazardous    wastes    by    burial    is    a 
common  practice.  This  practice  usually  involves 
several  barriers  to  the  migration  of  the  wastes,  one 
of  which  is  the  unsaturated  soil  zone.  The  long- 
term  consequences  of  capillary  rise  of  water  and  its 
dissolved   contaminants   through   the   unsaturated 
soil  is  not  easy  to  assess.   Similarity,  downward 
migration  after  a  surface  contamination  event,  such 
as  irrigation  with  contaminated  groundwater,  is  a 
complex  process.  This  study  examines  both  the 
leaching  and  capillary  rise  of  Tc,  I,  Np,  U,  Th,  Cs, 
Cr,  and  Mo  through  a  sandy  soil.  Eighty  undis- 
turbed soil  cores  from  a  forest  floor  were  contami- 
nated, half  were  contaminated  10  cm  from  their 
base     to    simulate     contact     with     contaminated 
groundwater  (groundwater  cores),  and  the  other 
half  were  contaminated  below  the  litter  layer  to 
simulate  soil  surface  deposition  (leaching  cores). 
Cups  at  the  base  of  the  cores  served  as  receptacles 
for  groundwater  or  for  leachate.  The  cores  were 
placed  in  the  ground  with  their  surface  exposed  to 
natural  rainfall.  After  1  yr,  half  of  the  cores  were 
exhumed.   Soil  moisture  and   temperature  condi- 
tions in  the  cores  reflected  the  trends  of  moisture 
and  temperature  at  the  coring  site.  Leachate  analy- 
ses and  exhumation   data  of  the  leaching   cores 
indicated  element  mobility  as  Tc  >  or  =  I  >> 
Mo  >  or  =  Cr  >  >  >  U  >  or  =  Np,  Cs,  Th, 
with  Tc  the  most  mobile  and  Th  the  least  mobile. 
Only  Tc,  I,  Mo,  and  Cr  passed  through  the  cores 
in  the  leachate  in  the  first  year.  The  groundwater 
cores  showed  that  T,  I,  Mo,  and  Cr  are  most  likely 
to  reach  surface  soils  from  contaminated  ground- 
water based  on  one  year  of  data.  Partition  coeffi- 
cient (K  sub  d)  values  for  Tc,  I,  and  U  from  batch 
sorption  experiments  were  compared  with  D  sub  d 
values  obtained  from  the  exhumation  porewater 
and  soil,  by  soil  horizon.  (Author's  abstract) 
W88-02722 

CASE  STUDY  TO  ASSESS  THE  POTENTIAL 
FOR  SALINE  SOIL  DEVELOPMENT  DUE  TO 
IRRIGATION, 


Alberta  Univ.,  Edmonton.  Dept.  of  Geology. 
F.  W.  Schwartz,  A.  S.  Crowe,  M.  J.  Hendry,  and 
D.  W.  Chorley. 

Journal  of  Hydrology  JHYDA7,  Vol.  91,  No.  1/2, 
p  1-27,  May  15,  1987.  16  fig,  2  tab,  38  ref. 

Descriptors:  'Saline  soils,  'Irrigation  effects,  'En- 
vironmental effects,  'Model  studies,  'Data  inter- 
pretation, Soil  contamination,  Soil  environment, 
Soil  management,  Soil  profiles,  Soil  properties,  Ir- 
rigation, Flow  pattern,  Flow  models,  Alberta, 
Canada,  Groundwater,   Geology,   Geohydrology. 

With  the  help  of  a  generalized  conceptual  model 
for  the  formation  of  saline  soil,  the  problem  of 
whether  irrigation  proposed  for  an  area  near  Leth- 
bridge,  Alberta  will  compound  an  existing  salinity 
problem  was  examined.  The  geology  of  the  site  is 
characterized  by  weathered  and  non-weathered 
tills  which  overlie  Cretaceous  bedrock.  Locally, 
preglacial  sands  and  gravels  occur  along  the  axes 
of  two  bedrock  valleys  beneath  the  site.  Piezome- 
tric  data  define  local  groundwater  flow  from  west 
to  east,  following  the  regional  topographic  slope. 
However,  the  depth  to  the  water  table  is  extremely 
variable  and  controlled  by  the  preglacial  sand  and 
gravel  unit.  The  existing  problem  of  soil  salinity, 
which  is  restricted  to  the  western  part  of  the  study 
area,  is  caused  by  the  high  water  table  and  large 
quantities  of  dissolved  mineral  mass  in  the  ground- 
water. In  the  central  and  eastern  part  of  the  area, 
the  water  table  occurs  at  depths  greater  than  20  m 
and  saline  soils  did  not  form.  Flow  modeling  along 
a  two-dimensional  cross  section  confirms  that  the 
water  table  configuration  and  hence  the  distribu- 
tion of  saline  soils  is  controlled  by  the  preglacial 
deposits.  Indications  are  that  excess  recharge  due 
to  irrigation  will  not  result  in  a  water  table  rise 
unless  the  quantity  involved  is  considerably  larger 
than  the  natural  rate  of  recharge.  Thus,  irrigation 
will  not  contribute  to  a  marked  increase  in  the  size 
of  the  area  affected  by  the  saline  soil.  (Author's 
abstract) 
W88-02764 


FIELD  TEST  OF  A  SIMPLE  SOIL-WATER 
BALANCE  MODEL  FOR  IRRIGATED  AREAS, 

Indian  Agricultural   Research   Inst.,  New  Delhi. 

Water  Technology  Center. 

N.  H.  Rao. 

Journal  of  Hydrology  JHYDA7,  Vol.  91,  No.  1/2, 

p  179-186,  May  15,  1987.  4  fig,  13  ref. 

Descriptors:  'Soil  water,  'Soil  water  balance, 
'Model  testing,  'Data  interpretation,  'Irrigation 
design,  'Model  studies,  'Irrigation,  Field  tests, 
Evapotranspiration,  Soil  moisture  retention,  Soil- 
water-plant  relationships,  Computer  models,  Math- 
ematical equations,  Irrigation  programs,  India. 

A  simple  conceptual  model  of  soil  water  balance  is 
proposed  and  tested  with  field  data  obtained  from 
a  case  study  area  in  the  Nagarjunasagar  Irrigation 
Project  Area,  Andhra  Pradesh,  India.  The  model 
estimates  the  actual  evapotranspiration  and  the  soil 
moisture  content  at  the  end  of  each  week  using 
available  information  on  soil  water  availability  and 
plant  water  uptake.  It  can  be  usefully  incorporated 
into  larger  computer-based  irrigation  management 
models.  On  a  small  scale,  the  lumping  of  several 
discrete  inputs  of  water  represented  by  rainfall 
from  several  storm  events  and  irrigations  during 
the  week,  and  its  instantaneous  uniform  redistribu- 
tion over  the  effective  root  zone  is  a  limiting 
assumption.  However,  in  the  larger  context  of  irri- 
gation management,  the  scale  of  both  the  size  of 
the  area  affected  and  the  convenient  time  intervals 
for  operating  irrigation  systems  provide  justifica- 
tion for  the  model  simplifications.  (Wood-PTT) 
W88-02774 


ESTIMATION  OF  BROOKS-COREY  PARAM- 
ETERS FROM  WATER  RETENTION  DATA, 

Princeton  Univ.,  NJ.  Water  Resources  Program. 
P.  C.  D.  Milly. 

Water  Resources  Research  WRERAQ,  Vol.  23, 
No.  6,  p  1085-1089,  June  1987.  5  fig,  12  ref. 

Descriptors:  'Soil  water,  'Brooks-Corey  param- 
eters, 'Water  retention,  'Estimating,  'Data  inter- 
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pretation,  Mathematical  studies,  Mathematical 
equations,  Least  squares  method,  Integral  objective 
function,  Model  studies. 

The  parameters  of  the  Brooks-Corey  soil  moisture 
characteristics  may  be  determined  by  either  graph- 
ical or  automatic  numerical  procedures.  A  popular 
log-log  procedure  for  automatic  estimation  leads  to 
a  linear  least  squares  optimization  problem.  Appar- 
ently, it  has  been  applied  incorrectly  in  the  past 
when  all  measurements  were  used  for  parameter 
estimation,  and  this  realization  explains  the  incon- 
sistencies in  some  published  data.  Its  proper  appli- 
cation generally  requires  the  solution  of  more  than 
one  linear  problem  for  each  data  set.  Alternatively, 
a  nonlinear  procedure  will  yield  parameter  esti- 
mates directly.  In  either  case  there  may  exist  multi- 
ple local  minima  in  the  sum  of  squared  deviations 
between  model  and  measurements,  and  the  param- 
eter estimates  so  derived  are  demonstrably  unreli- 
able; this  appears  to  be  a  result  of  the  distinct  air- 
entry  suction  implicit  in  the  Brooks-Corey  model 
and  usually  absent  in  field-measured  characteristic 
curves.  A  new  procedure  based  on  an  integral 
objective  function  overcomes  the  problems  cited. 
(Author's  abstract) 
W88-02786 


ADSORPTION  OF  BUTACHLOR  TO  SOILS, 

Monsanto  Agricultural  Research  Station,  Ibaraki 

(Japan). 

For  primary  bibliographic  entry  see  Field  5B. 

W88-02792 


METHOD  FOR  MEASURING  ENRICHED 
LEVELS  OF  DEUTERIUM  IN  SOIL  WATER, 

Cold  Regions  Research  and  Engineering  Lab., 
Hanover,  NH. 

J.  L.  Oliphant,  T.  F.  Jenkins,  and  A.  R.  Tice. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  ADA- 123070, 
A02  in  paper  copy,  A01  in  microfiche.  Special 
Report  82-25,  November  1982.  12  p,  3  fig,  2  tab,  10 
ref.  Project  No.  4A161101A910. 

Descriptors:  'Deuterium,  *Heavy  water,  'Iso- 
topes, 'Tracers,  Isotope  studies,  Isotopic  tracers, 
Soil  water,  Soil  porosity,  Soil  solution. 

Because  the  ability  to  measure  hydrogen  isotope 
ratios  in  water  can  be  useful  for  studying  water 
movement  and  properties  in  the  field  and  laborato- 
ry, a  method  was  developed  for  measuring  en- 
riched levels  of  deuterium  in  soil  water.  The  spe- 
cific procedures  for  analyzing  hydrogen  isotope 
ratios  are  described.  Hydrogen  is  separated  from 
liquid  water  or  soil  water  by  reacting  the  water 
with  heated  uranium.  An  isotope-ratio  mass  spec- 
trometer determines  the  atom  percent  deuterium  in 
the  hydrogen  to  a  precision  of  0.0075.  Techniques 
for  upgrading  the  mass  spectrometer  to  obtain 
better  precision  are  also  discussed.  (Halterman- 
PTT) 
W88-02891 


CHEMICAL  EQUILIBRIA  TO  MODEL  VOLA- 
TILIZATION OF  AMMONIA  FROM  AQUATIC 
AND  SOIL  SYSTEMS, 

Purdue  Univ.,  Lafayette,  IN.  Dept.  of  Agronomy. 
For  primary  bibliographic  entry  see  Field  5B. 

W88-03170 


RISK  OF  LEAVING  THE  SOIL  SURFACE  UN- 
PROTECTED AGAINST  FALLING  RAIN, 

Shahid   Chamran   Univ.,  Ahvaz  (Iran).   Dept.   of 

Soil  Science. 

For  primary  bibliographic  entry  see  Field  2J. 

W88-03193 


SOIL  WATER  CONSERVATION  UNDER 
ZERO-  AND  CONVENTIONAL  TILLAGE  SYS- 
TEMS ON  THE  CANADIAN  PRAIRIES, 

Saskatchewan     Univ.,    Saskatoon.     Saskatchewan 

Inst,  of  Pedology. 

For  primary  bibliographic  entry  see  Field  3F. 

W88-03I94 


ACIDIFICATION  OF  FOREST  SOILS:  MODEL 
DEVELOPMENT  AND  APPLICATION  FOR 
ANALYZING  IMPACTS  OF  ACIDIC  DEPOSI- 
TION IN  EUROPE, 

International  Inst,  for  Applied  Systems  Analysis, 

Laxenburg  (Austria). 

For  primary  bibliographic  entry  see  Field  5C. 

W88-03195 


EFFECTS  OF  LIQUID  ORGANIC  CONTAMI- 
NANTS ON  GEOTECHNICAL  PROPERTIES 
OF  CLAY  SOILS, 

New  Jersey  Inst,  of  Tech.,  Newark.  Dept.  of  Civil 

and  Environmental  Engineering. 

For  primary  bibliographic  entry  see  Field  5C. 

W88-03254 


SPATIAL  VARIABILITY  OF  INFILTRATION 
RATES  ON  A  SEMIARID  SEEDED  RANGE- 
LAND, 

Utah  State  Univ.,  Logan.  Coll.  of  Natural  Re- 
sources. 

M.  Merzougui,  and  G.  F.  Gifford. 
Hydrological  Sciences  Journal  HSJODN,  Vol.  32, 
No.  2,  p  243-250,  June  1987.  3  fig,  2  tab,  15  ref. 

Descriptors:  'Infiltration  rate,  'Spatial  variability, 
'Measuring  instruments,  'Data  acquisition,  'Semi- 
arid  lands,  Range  grasses,  Field  tests,  Infiltration 
capacity,  Rainfall,  Infiltrometers,  Rainfall  simula- 
tors, Grasslands,  Utah. 

Field  studies  determined  the  spatial  variability  pat- 
terns of  field-measured  infiltration  rates  on  semi- 
arid  seeded  rangeland  near  Eureka,  Utah.  Two 
kinds  of  instruments,  namely  a  double-ring  infil- 
trometer  and  a  modular  type  rainfall  simulator, 
were  used  in  both  a  moderately  grazed  pasture  and 
an  ungrazed  enclosure  (protected  for  over  20 
years)  to  measure  infiltration  rates  at  10  and  30 
minutes.  There  were  104  grid  points  per  instrument 
on  a  24  m  x  24  m  grid  (2  m  spacing)  at  each  site, 
with  a  total  of  416  infiltrometer  plots.  Dependency 
of  specific  infiltration  rate  measurements  on  nearby 
measurements,  as  determined  from  autocorrelo- 
grams  and  semivariograms,  was  nonexistent.  Per- 
cent cover  (vegetation  plus  litter)  explained  from 
18  to  36%  of  the  variance  associated  with  meas- 
ured infiltration  rates.  (Author's  abstract) 
W88-03281 
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RESPONSE  OF  LIMED  LAKES  TO  EPISODIC 
ACID  EVENTS  IN  SOUTHWESTERN 
SWEDEN, 

Swedish    Environmental    Research    Inst.,    Goete- 

borg. 

For  primary  bibliographic  entry  see  Field  5C. 

W88-02498 


INDICATOR  BACTERIA  CONCENTRATIONS 
AS  AFFECTED  BY  HYDROLOGIC  VARIA- 
BLES IN  THE  APALACHICOLA  RIVER, 
FLORIDA, 

Geological  Survey,  Tallahassee,  FL. 

For  primary  bibliographic  entry  see  Field  5B. 

W88-02501 


EFFECTS  OF  RECENT  ENVIRONMENTAL 
CHANGES  IN  LAKE  WAAHI  ON  TWO  FORMS 
OF  THE  COMMON  SMELT  RETROPINNA  RE- 
TROPINNA,  AND  OTHER  BIOTA, 

Manitoba  Univ.,  Winnipeg.  Dept.  of  Zoology. 
For  primary  bibliographic  entry  see  Field  5C. 
W88-02502 


LAKE     RESTORATION     METHODS:     SOME 
WORK,  SOME  DONT, 

Corvallis  Environmental  Research  Lab.,  OR. 

For   primary   bibliographic   entry   see   Field    5G. 

W88-02515 


WATER    QUALITY    MANIPULATIONS    IN    A 
EUTROPHIC  IMPOUNDMENT, 


Army  Engineer   Waterways  Experiment   Station, 

Vicksburg,  MS.  Environmental  Lab. 

For   primary   bibliographic   entry   see   Field    5G 

W88-02524 


APPLICATION  OF  A  TWO-DIMENSIONAL 
MODEL  OF  HYDRODYNAMICS  AND  WATER 
QUALITY  (CE-QUAL-W2)  TO  DEGRAY  LAKE, 
ARKANSAS, 

Army   Engineer  Waterways  Experiment   Station, 

Vicksburg,  MS.  Environmental  Lab. 

J.  L.  Martin. 

Available  from  the  National  Technical  Information 

Service,  Springfield,  VA.  22161.  Technical  Report 

E-87-1,  March  1987.  Final  Report.  79  p,  24  fig,  3 

tab,  31  ref,  append. 

Descriptors:  'Mathematical  models,  'Water  qual- 
ity, 'DeGray  Lake,  'Arkansas,  'Model  studies, 
'Reservoirs,  'Limnology,  'CE-QUAL-W2,  Hy- 
drodynamics, Dissolved  oxygen,  Lakes,  Nutrients, 
Refraction,  Iron,  Phosphorus,  Adsorption,  Mathe- 
matical studies. 

DeGray  Lake  in  Arkansas  has  been  extensively 
studied  by  the  Corps  of  Engineers  and  is  known  to 
exhibit  seasonal  variations  in  water  quality  along 
both  longitudinal  and  vertical  axes.  A  model  study, 
CE-QUAL-W2,  served  a  number  of  purposes  in- 
cluding analysis  and  refinement  of  the  code,  loca- 
tion and  correction  of  errors  in  the  code  and  data 
sets,  sensitivity  analyses,  and  other  tests  of  the 
code  as  well  as  comparisons  of  model  predictions 
with  data  collected.  Descriptions  of  the  application 
and  testing  include  an  overview  of  the  basic  fea- 
tures of  CE-QUAL-W2.  Model  simulations  ade- 
quately characterized  variations  in  the  water  qual- 
ity in  DeGray  Lake  over  the  entire  stratification 
cycle.  The  onset  of  anoxia  was  correctly  charac- 
terized as  well  as  release  of  iron  and  nutrients 
under  anoxic  conditions.  The  establishment  of  a 
metalimnetic  DO  minimum  was  also  predicted  in 
the  lower  regions  of  the  reservoir.  The  fall  deepen- 
ing of  the  thermocline  was  adequately  character- 
ized, as  were  the  effects  of  the  introduction  of 
oxygen  on  anaerobic  materials.  The  importance  of 
sediments  in  the  transition  zone  to  the  overall  DO 
and  nutrient  dynamics  was  demonstrated.  The 
transition  zone,  while  comprising  only  approxi- 
mately 20%  of  total  volume,  had  a  large  effect  on 
the  predicted  DO  and  nutrient  dynamics  of  the 
reservoir.  Flux  computations  also  indicated  that 
this  region  was  much  more  dynamic  than  the  la- 
custrine zone.  The  model  indicated  several  areas 
which  require  additional  attention,  including 
means  of  identifying  and  quantifying  labile  and 
refractory  components  of  dissolved  organic  matter, 
the  descriptions  of  iron  and  phosphorus  interac- 
tions, and  the  kinetics  of  phosphorus  adsorption 
and  desorption.  The  algorithms  to  predict  inorgan- 
ic carbon,  alkalinity,  pH,  and  carbonate  species  as 
well  as  sediments  (as  a  compartment  which  accu- 
mulates and  decays  organic  matter)  were  not  com- 
pletely tested  in  this  application  and  also  require 
further  attention.  (See  also  W88-02533)  (Lantz- 
PTT) 
W88-02559 


SUPPLEMENTAL  LIMNOLOGICAL  STUDIES 
AT  RICHARD  B.  RUSSELL  AND  CLARKS 
HILL  LAKES,  1983-1985, 

Army  Engineer  Waterways  Experiment   Station, 

Vicksburg,  MS.  Environmental  Lab. 

R.  H.  Kennedy. 

Available  from  the  National  Technical  Information 

Service,    Springfield,    VA.    22161.    Miscellaneous 

Paper  E-87-2,  April  1987.  Final  Report.  217  p,  52 

fig,  34  tab,  141  ref,  5  append. 

Descriptors:  'Limnology,  'Lakes,  'Richard  B. 
Russell  Lake,  'Clarks  Hill  Lake,  Water  quality, 
Oxygenation,  Nutrients,  Decomposition,  Sediment- 
water  interfaces. 

A  3-year,  comprehensive  water  quality  study  was 
initiated  in  1983  at  Richard  B.  Russell  and  Clarks 
Hill  Lakes,  Georgia-South  Carolina.  Objectives  of 
the  study  were  to  evaluate  water  quality  changes 
in  both  lakes  following  the  impoundment  of  Rich- 
ard B.  Russell  Lake  and  to  monitor  the  perform- 
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ance  of  an  oxygenation  system  installed  in  the 
forebay  of  Richard  B.  Russell  Lake.  In  addition  to 
this  study,  supplemental  studies  were  conducted  to 
provide  more  detailed  information  concerning 
processes  influencing  water  quality  conditions  in 
the  two  lakes.  Results  of  these  studies,  which  cen- 
tered on  establishment  of  biological  communities, 
decomposition,  nutrient  and  metal  dynamics,  sedi- 
ment/water exchanges,  and  interactions  between 
the  lakes,  were  presented  at  a  symposium  held  5-6 
February  1985  at  Hickory  Knob  State  Park, 
McCormick,  S.C.  This  report  documents  results 
presented  at  the  symposium.  (See  also  W88-02533) 
(Author's  abstract) 
W88-02561 

INDUSTRIAL  AND  COMMERICAL  APPLICA- 
TIONS: DREDGING  FOR  LAKE  RESTORA- 
TION, 

Port  of  Vancouver,  WA. 
R.  F.  Gorini.  . 

IN:  Beneficial  Uses  of  Dredged  Material,  Proceed- 
ings of  the  First  Interagency  Workshop,  October 
7-9  1986,  Pensacola,  Florida.  Technical  Report 
No'.  D-81-1,  March  1987.  Final  Report,  p  179-185. 

Descriptors:  'Dredging,  'Lake  restoration, 
•Aquatic  habitats,  *Spoil  disposal,  *Waste  dispos- 
al, 'Sediment  disposal,  'Environmental  impact 
statement,  'Water  quality,  Lakes,  Project  plan- 
ning, Wildlife  habitat,  'Beneficial  use. 

The  restoration  of  a  natural  lake  on  the  Columbia 
River  floodplain  by  dredging,  flushing,  contouring 
and  deepening  the  lake  is  described.  The  4.5-sq 
mile  lake  was  affected  by  agricultural  and  urban 
runoff.  Through  funding  set  up  by  the  Clean  Water 
Act  amendments  of  1972,  water  flows  into  the  lake 
were  imporved.  A  4,300-ft  flushing  channel  with 
two  84-inch  culverts  were  built.  The  lake  was 
deepened  and  the  dredged  material  was  used  to 
build  an  island,  a  shoreline  and  to  fill  600  acres 
with  material.  The  170-acre  dredged  material  dis- 
posal site  was  used  to  grow  barley  and  alfalfa.  A 
beach  was  built  to  be  used  by  the  public.  The  lake 
has  been  used  by  young  salmon  for  resting.  Before 
the  project,  the  waters  in  the  lake  turned  over 
about  every  24  yr.  After  the  project  was  complet- 
ed the  water  was  replaced  in  about  21  days.  The 
project  was  finished  6  months  ahead  of  schedule 
and  $500,000  under  budget.  (See  also  W88-02563) 
(Geiger-PTT) 
W88-02576 


NATURAL  PROPAGATION  AND  HABITAT 
IMPROVEMENT  -  WASHINGTON,  VOLUME 
IIB,  SIMILKAMEEN  RIVER  HABITAT  INVEN- 
TORY. 

Bonneville  Power  Administration,  Portland,  OR. 

Div.  of  Fish  and  Wildlife. 

For  primary  bibliographic  entry  see  Field  81. 

W88-02584 


freshwater  lake  sediment.  The  rates  ranged  from  a 
low  of  1.0  nmol/cu  cm/day  in  February  at  7.5-  to 
10.0-cm  depth  to  173.4  nmol/cu  cm/day  in  July  at 
5.0-  to  7.5-cm  depth.  The  presence  of  living  Sphag- 
num moss  at  the  surface  generally  resulted  in  re- 
duced rates  of  sulfate  reduction.  Pore  water  sulfate 
concentrations  and  water  table  height  also  appar- 
ently affected  the  sulfate  reduction  rate.  Concen- 
trations of  sulfate  in  pore  water  were  nearly 
always  higher  than  those  in  surface  water  and 
groundwater,  ranging  from  26  to  522  micron.  The 
elevated  pore  water  sulfate  levels  did  not  result 
from  the  evapotranspiratory  concentration  of  infil- 
trating stream  water  or  groundwater,  but  probably 
resulted  from  oxidation  of  reduced  sulfur  com- 
pounds, hydrolysis  of  ester  sulfates  present  in  the 
peat,  or  both.  The  total  sulfur  content  of  peat  that 
had  no  living  moss  at  the  surface  was  164.64  +  or  - 
1.5  and  195.8  +  or  -  21.7  micromol/g(dry  weight) 
for  peat  collected  from  2.5  to  5.0  and  7.5  to  10.0 
cm,  respectively.  Organosulfur  compounds  ac- 
counted for  84  to  88%  of  the  total  sulfur  that  was 
present  in  the  peat.  C-bonded  sulfur  accounted  for 
91  to  94%  of  the  organic  sulfur,  with  ester  sulfate 
being  only  a  minor  constituent.  Reduced  inorganic 
sulfur  species  in  peat  from  2.5  to  7.5  cm  were 
dominated  by  H2S-FeS  (68%),  while  pyritic  sul- 
fide was  the  predominant  inorganic  sulfur  species 
in  the  peat  from  depths  of  7.5  to  10.0  cm  (75%). 
(Author's  abstract) 
W88-02703 

SIMULTANEOUS  DETERMINATION  OF  NI- 
TRIFICATION AND  NITRATE  REDUCTION 
IN  SEDIMENT-WATER  COLUMNS  BY  NI- 
TRATE-15  DILUTION, 

Louisiana  State  Univ.,  Baton  Rouge.  Center  for 

Wetland  Resources. 

For  primary  bibliographic  entry  see  Field  5B. 

W88-02718 


CALIBRATION  OF  THEMATIC  MAPPER 
THERMAL  DATA  FOR  WATER  SURFACE 
TEMPERATURE  MAPPING:  CASE  STUDY  ON 
THE  GREAT  LAKES, 

Wisconsin  Univ.,  Madison.  Inst,  for  Environmental 

Studies. 

For  primary  bibliographic  entry  see  Field  7B. 

W88-02679 

SULFATE  REDUCTION  IN  PEAT  FROM  A 
NEW  JERSEY  PINELANDS  CEDAR  SWAMP, 

Rutgers  -  The  State  Univ.,  New  Brunswick,  NJ. 
Center  for  Coastal  and  Environmental  Studies. 
H.  G.  Spratt,  M.  D.  Morgan,  and  R.  E.  Good. 
Applied       and       Environmental       Microbiology 
AEMIDF,  Vol.  53,  No.  7,  p  1406-1411,  July  1987. 
2  fig,  4  tab,  25  ref. 

Descriptors:  'Sulfur  compounds,  'Sulfate  reduc- 
tion, 'Cedar  swamps,  'New  Jersey  Pine  Barrens, 
'Acidic  water,  'Wetlands,  Moss,  Pore  water,  Sul- 
fates, Groundwater,  Sulfur,  Peat. 

Microbial  sulfate  reduction  rates  in  acidic  peat 
from  a  New  Jersey  Pine  Barrens  cedar  swamp  in 
1986  were   similar   to   sulfate   reduction   rates   in 


SENSITIVE  METHODS  FOR  THE  DETERMI- 
NATION OF  MICROBIAL  ACTIVITIES  IN 
WATER  SAMPLES  USING  FLUORIGENIC 
SUBSTRATES, 

ESWE-Inst.    fuer   Wasserforschung   und   Wasser- 

technologie     G.m.b.H.,     Weisbaden     (Germany, 

F.R.). 

For  primary  bibliographic  entry  see  Field  5A. 

W88-02723 

ACCURACY  OF  SEDIMENT  DEPOSITION  ES- 
TIMATION, 

Waterloo  Univ.  (Ontario).  Dept.  of  Civil  Engineer- 
ing. 
For  primary  bibliographic  entry  see  Field  2J. 

W88-02779 

RESPONSES  OF  STREAM  ALGAE  TO  GRAZ- 
ING MINNOWS  AND  NUTRIENTS:  A  FIELD 
TEST  FOR  INTERACTIONS, 

Oklahoma  Univ.,  Kingston.  Biological  Station. 
A.  J.  Stewart.  ., 

Oecologia  OECOBX,  Vol.  72,  No.  1,  p  1-7,  April 
1987  3  fig,  5  tab,  30  ref.  NSF  Support  BSR- 
8307014.  USDE  Contract  DE-ACO5-840R21400. 

Descriptors:  'Fish  diets,  'Fish  foods,  'Fertilizers, 
'Algae,  'Algal  growth,  'Stream  algae,  'Minnows, 
'Nutrients,  Marine  algae,  Field  tests,  Oklahoma, 
Brier  Creek,  Grazing. 

Previous  studies  showed  that  an  algivorous  grazing 
minnow  (Campostoma  anomalum)  is  the  major 
herbivore  in  Brier  Creek,  a  hardwater  stream  in 
Oklahoma.  In  summer  and  autumn  schools  of  Cam- 
postoma virtually  eliminate  algae  from  substrate 
surfaces  in  deeper  areas  of  some  pools.  The  pool- 
to-pool  distributions  of  algae  and  Campostoma  re- 
ported for  this  stream  could  occur  if  nutrient  limi- 
tation permits  grazing  by  Campostoma  to  'outrun' 
algal  growth.  To  test  this  hypothesis,  mesh  pens 
were  built  to  exclude  Campostoma  from  substrates 
in  each  of  four  typical  Campostoma  pools. 
N  +  P  +  K  lawn  fertilizer  was  added  daily  to  two  of 
the  four  pools;  the  other  two,  which  received  no 
fertilizer  additions  and  which  were  not  visibly 
affected  by  fertilizer  transported  downstream  from 
the  pools  enriched  with  nutrients,  served  as  con- 


trols. Algae  accumulated  rapidly  on  natural  sub- 
strates and  on  unglazed  tiles  in  grazer-exclusion 
pens  receiving  fertilizer  additions  and  more  slowly 
in  pens  in  both  control  pools.  Periphyton  biomass 
on  grazed  substrates  in  all  four  pools  remained  low 
throughout  the  experiment.  Hence,  Campostoma  at 
normal  densities  were  able  to  outrun  algal  growth 
even  when  nutrients  were  added.  It  was  concluded 
that  although  nutrient  supply  limits  biomass-specif- 
ic  primary  productivity  of  periphyton  in  Brier 
Creek,  nutrient  limitation  in  this  stream  exacer- 
bates, rather  than  causes,  the  visually  conspicuous 
pool-to-pool  complimentary  distribution  of  algae 
and  Campostoma.  (Author's  abstract) 
W88-02796 


MEMBRANE  FILTER  METHOD  FOR  THE 
ENUMERATION  OF  AQUATIC  AMMONI- 
FIERS, 

Colorado    State    Univ.,    Fort    Collins.    Dept.    of 
Microbiology  and  Environmental  Health. 
For  primary  bibliographic  entry  see  Field  5B. 

W88-02831 

EFFECT  OF  ENVIRONMENTAL  FACTORS  ON 
COLIPHAGES  IN  THE  WELSH  RIVER  DEE, 

University  Coll.,  Galway  (Ireland).  Dept.  of  Mi- 

crobioloby. 

D.  Nuttal,  and  O.  T.  Parry. 

Letters  in  Applied  Microbiology,  Vol.  4,  No.  5,  p 

117-120,  May  1987.  1  fig,  2  tab,  16  ref. 

Descriptors:  'Environmental  effects,  'River  Dee, 
'Rivers,  'Coliphages,  Wales,  Growth,  Bacteria, 
Seasonal  variation,  Temperature. 

In  a  1-year  study  at  Ironbridge  on  the  Welsh  River 
Dee  the  Escherichia  coli  population  varied  over  a 
200-fold  range  and  the  coliphage  populations 
grown  at  37  C  (H.T.  phage)  and  at  22  C  (L.T. 
phage)  each  varied  by  over  100-fold.  Both  the  E. 
coli  and  H.T.  phage  counts  were  shown  to  have 
highly  significant  seasonal  fluctuations,  which  in- 
cluded troughs  in  summer  and  peaks  in  winter.  The 
L.T.  phage  count  appeared  to  maintain  a  baseline 
population  in  summer  and  had  a  20-fold  less  signifi- 
cant association  with  temperature  than  the  H.T. 
phage  population.  (Author's  abstract) 
W88-02876 


TRACE  METAL  REDUCTION  BY  PHYTO- 
PLANKTON:  THE  ROLE  OF  PLASMALEMMA 
REDOX  ENZYMES, 

Massachusetts  Inst,  of  Tech.,  Cambridge.  Dept.  of 

Civil  Engineering. 

For  primary  bibliographic  entry  see  Field  2L. 

W88-02878 

AQUATIC  HYPHOMYCETE  SPORA  IN  10 
STREAMS  OF  NEW  BRUNSWICK  AND  NOVA 
SCOTIA, 

Mount  Allison  Univ.,  Sackville  (New  Brunswick). 

Dept.  of  Biology. 

F.  Barlocher. 

Canadian  Journal  of  Botany  CJBOAW,  Vol.  65, 

No.  1,  p  76-79,  January  1987.  1  fig,  2  tab,  18  ref. 

Descriptors:  'Hyphomycetes,  'Streams,  'Fungi, 
Alkalinity,  Metals,  Ions,  Water  chemistry,  Popula- 
tion density. 

Aquatic  hyphomycete  communities  of  10  soft- 
water  streams  in  Nova  Scotia  and  New  Brunswick 
were  investigated  with  a  foam  sampling  technique. 
The  number  of  identifiable  species  varied  between 
26  and  42.  Alkalinity,  conductance,  pH,  and  con- 
tent of  Ca(2  +  ),  Mg(2  +  ),  Na(  +  ),  and  K(  +  )  were 
measured  in  all  streams.  No  significant  correlation 
was  found  between  number  of  fungal  species  and 
any  of  the  chemical  parameters.  Combining  the 
data  with  those  of  an  earlier  study  revealed  a 
significant,  negative  correlation  between  species 
number  of  a  stream  and  its  pH.  The  number  of 
aquatic  hyphomycetes  appears  to  decline  slowly,  if 
at  all,  between  5  and  7.  This  is  followed  by  a  more 
rapid  loss  at  values  above  7.  (Author's  abstract) 
W88-02879 
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Field  2— WATER  CYCLE 
Group  2H — Lakes 


EFFECTS  OF  TRACE  METALS  ON  GROWTH 
OF  RED  TIDE  PHYTOPLANKTON  AND 
THEIR  ACCUMULATION  OF  METAL, 

Government  Industrial  Research  Inst.,  Chugoku, 

Kure  (Japan). 

For  primary  bibliographic  entry  see  Field  2L. 

W88-02885 


IMPACT  OF  AUGMENTED  FIELD  POPULA- 
TIONS OF  ARZAMA  DENSA  LARVAE  ON  WA- 
TERHYACINTH, 

Army  Engineer  Waterways  Experiment   Station, 

Vicksburg,  MS.  Environmental  Lab. 

For  primary  bibliographic  entry  see  Field  4A. 

W88-02925 


HYDROLOGY  OF  LAKE  CARROLL,  HILLS- 
BOROUGH COUNTY,  FLORIDA, 

Geological  Survey,  Tampa,  FL.  Water  Resources 
Div. 

S.  E.  Henderson,  R.  D.  Hayes,  and  Y.  E.  Stoker. 
Available  from  OFSS,  USGS,  Box  25425,  Lake- 
wood,  CO  80225.  USGS  Water-Resources  Investi- 
gations Report  83-4261,  1984.  1  p,  13  fig,  2  tab,  20 
ref. 

Descriptors:  "Lakes,  *Surface-groundwater  rela- 
tionships, 'Florida,  Limnology,  Dredging,  Lake 
stages,  Bathymetry,  Aquatic  plants,  Hydrologic 
budget.  Lake  Carroll,  Hillsborough  County, 
Southwest   Florida   Water   Management   District. 

Lakeshore  property  around  Lake  Carroll  has  un- 
dergone extensive  residential  development  since 
1960.  This  development  increased  the  lake  shore- 
line, altered  surface  water  flow  to  and  from  the 
lake,  and  may  have  affected  lake-stage  characteris- 
tics. Some  areas  of  the  lake  were  dredged  to  pro- 
vide fill  material  for  lakefront  property.  Water- 
balance  analyses  for  1952-60,  a  predevelopment 
period,  and  1961-80,  a  period  of  residential  devel- 
opment, indicate  that  both  net  surface  water  flow 
to  the  lake  and  downward  leakage  from  the  lake  to 
the  Floridan  aquifer  were  greater  after  1960.  These 
changes  were  due  more  to  changes  in  the  regional 
climate  and  related  changes  in  ground-water  levels 
than  to  changes  associated  with  residential  devel- 
opment. Results  of  water  quality  analyses  in  1980- 
81  are  within  State  limits  for  surface  waters  used 
for  recreation  and  wildlife  propagation.  (USGS) 
W88-02980 


COMPUTATION  OF  INFLOWS  AND  OUT- 
FLOWS OF  EIGHT  REGULATED  LAKES  IN 
THE  OSWEGO  RIVER  BASIN,  NEW  YORK, 
1930-79, 

Geological  Survey,  Ithaca,  NY.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  2A. 

W88-03010 


ESTIMATION  OF  EVAPORATION  FROM  NED 
WILSON  LAKE,  FLAT  TOPS  WILDERNESS 
AREA,  COLORADO, 

Geological  Survey,  Lakewood,  CO.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  2D 
W88-03040 


HYDROLOGY  OF  LAKE  JUNE  IN  WINTER, 
HIGHLANDS  COUNTY,  SOUTH-CENTRAL 
FLORIDA, 

Geological  Survey,  Orlando,  FL.  Water  Resources 
Div. 

R.  G.  Belles,  and  E.  H.  Martin. 
Available     from     USGS,     OFFSS,     Box     25425, 
Denver,  CO  80225.  USGS  Water-Resources  Inves- 
tigations Report  84-4303,  1985.  1  sheet  (map),  9  fig, 
5  tab,  1 3  ref. 

Descriptors:  'Lakes,  'Rainfall,  'Water  quality, 
'Lake  levels,  'Florida,  'Highlands  County, 
Groundwater,  Southwest  Florida  Water  Manage- 
ment District. 

Lake  June  in  Winter  is  in  central  Highlands 
County  near  the  town  of  Lake  Placid  in  south- 
central  Florida.  Recreation  and  citrus-grove  irriga- 


tion are  the  major  uses  of  lake  water.  Land  use 
around  the  lake  is  residential  citrus,  and  undevel- 
oped. Most  of  the  land  use  in  the  44-square  mile 
lake-drainage  area  is  undeveloped.  The  surface 
area  of  the  lake  is  approximately  5.7  square  miles 
with  water-surface  altitude  average  of  74  feet.  The 
extremes  in  lake  altitude  for  the  period  1945-82 
were  77.58  feet  in  October  1948,  and  71.62  feet  in 
May  1981.  Flow  into  Lake  June  in  Winter  is  from 
Lake  Placid  to  the  south  through  Catfish  Creek. 
Flow  out  of  the  Lake  is  northward  through 
Stearns  Creek  to  Lake  Francis,  and  eventually  by 
Josephine  Creek  to  Lake  Istokpoga.  The  quality  of 
water  in  Lake  June  in  Winter  is  good.  Specific 
conductance  was  found  to  be  generally  low,  rang- 
ing between  90  umho/cm  to  170  umho/cm,  indi- 
cating a  lack  of  dissolved  solids  present  in  the  lake. 
The  lake  is  clear,  with  transparency  values  be- 
tween 3  and  14  feet.  Total  nitrogen  was  found  to 
be  0.60  mg/L  indicating  a  minimal  effect  from 
nitrogen  fertilizer  washoff  or  septic-tank  discharge. 
(USGS) 
W88-03053 


FISHERY  SURVEY  AND  RELATED  LIMNO- 
LOGICAL  CONDITIONS  OF  WILLIAMS 
LAKE,  HUBBARD  COUNTY,  MINNESOTA, 

Geological  Survey,  Lakewood,  CO.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  81. 
W88-03063 


WATER  QUALITY  ASSESSMENT  OF  ARVADA 
RESERVOIR,  DENVER  METROPOLITAN 
AREA,  COLORADO, 

Geological  Survey,  Denver,  CO.  Water  Resources 

Div. 

L.  J.  Britton,  and  N.  G.  Gaggiani. 

Available  from  USGS,  OFSS,  Box  25425,  Denver, 

CO  80225.  USGS  Open-File  Report  86-489,  1986. 

200  p,  7  fig,  28  tab,  7  ref. 

Descriptors:  'Reservoirs,  'Water  quality,  'Lim- 
nology, 'Colorado,  'Trophic  level,  Limiting  nutri- 
ents, Data  collections,  Hydrologic  data,  Denver, 
Arvada  Reservoir,  Ralston  Creek,  Croke  Canal. 

Physical,  chemical,  and  biological  water  quality 
data  were  collected  and  compiled  for  five  sites  in 
Arvada  Reservoir,  one  site  in  Ralston  Creek,  and 
two  sites  in  Croke  Canal,  in  the  Denver  metropoli- 
tan area,  Colorado.  The  purpose  of  the  data  collec- 
tion was  to  determine  the  water  quality  of  Arvada 
Reservoir,  evaluate  the  effect  of  source  waters  on 
the  reservoir,  and  determine  the  trophic  state  of 
the  reservoir.  Data  collected  include  reservoir  pro- 
file measurements  with  depth  and  inflow  measure- 
ments of  water  temperature,  specific  conductance, 
dissolved  oxygen,  and  pH.  Secchi  disk  depth  meas- 
urements also  are  reported.  In  addition,  water  sam- 
ples were  analyzed  periodically  for  concentrations 
of  major  chemical  constituents,  nutrients,  trace  ele- 
ments, and  selected  radiochemicals,  for  densities 
and  relative  abundance  of  phytoplankton  and  zoo- 
plankton;  and  for  concentrations  of  chlorophyll 
alpha.  Results  of  algal  growth  potential  determina- 
tions are  included.  This  report  describes  sampling 
site  locations  and  methods  of  data  collection  and 
analyses  and  presents  qualitative  and  quantitative 
results  of  water  quality  data  collected  during  the 
study.  Sampling  began  during  June  1983  and  con- 
tinued through  September  1985.  (USGS) 
W88-03128 


CLIMATIC  DATA  FOR  THE  COTTONWOOD 
LAKE  AREA,  STUTSMAN  COUNTY,  NORTH 
DAKOTA,  1982, 

Geological  Survey,  Lakewood,  CO.  Water  Re- 
sources Div. 

A.  M.  Sturrock,  B.  A.  Hanson,  J.  L.  Scarborough, 
and  T.  C.  Winter. 

Available  from  USGS,  OFSS,  Box  25425,  Denver, 
CO  80225.  USGS  Open-File  Report  86-477,  1986. 
24  p,  4  tab,  1  ref. 

Descriptors:  'Limnology,  'Wetlands,  'Climatic 
data,  Evaporation,  Heat  budget,  Precipitation, 
Prairie  wetlands,  North  Dakota,  Stutsman  County, 
Cottonwood  Lake  area. 


Research  on  the  hydrology  of  the  Cottonwood 
Lake  area,  Stutsman  County,  North  Dakota,  in- 
cludes study  of  evaporation.  Presented  here  are 
those  climatic  data  needed  for  energy-budget  and 
mass-transfer  evaporation  studies,  including:  water- 
surface  temperature,  sediment  temperature  dry- 
bulb  and  wet-bulb  air  temperatures,  vapor  pressure 
at  and  above  the  water  surface,  wind  speed,  and 
short-  and  long-wave  radiation.  Data  were  collect- 
ed at  raft  and  land  stations.  (USGS) 
W88-03137 


INVESTIGATIONS  INTO  THE  USE  OF  LIME- 
STONE TO  COMBAT  ACIDIFICATION  IN 
TWO  LAKES  IN  WEST  WALES, 

Welsh  Water  Authority,  Powys. 

For   primary   bibliographic   entry   see   Field   5G 

W88-03213 


ECONOMIC  VALUE  OF  WETLANDS  SYS- 
TEMS, 

Louisiana  State  Univ.,  Baton  Rouge.  Dept.  of  Eco- 
nomics. 

S.  Farber,  and  R.  Costanza. 

Journal  of  Environmental  Management 
JEVMAW,  Vol.  24,  No.  1,  p  41-51,  January  1987 
7  fig,  6  tab,  29  ref. 

Descriptors:  'Economic  aspects,  'Wetlands, 
'Water  use,  'Louisiana,  Social  aspects,  Recreation 
demand,  Storm  protection,  Water  management, 
Resources  management,  Energy,  Public  policy, 
Water  policy. 

An  economic  willingness-to-pay  (WTP)  and  an 
energy  analysis  (EA)  method  are  used  to  establish 
the  social  value  of  a  wetlands  system.  The  econom- 
ic approach  considers  the  commercial,  recreation- 
al, and  storm  protection  value  of  wetlands.  The 
energy  analysis  evaluates  the  energy  processed  by 
the  wetlands  system.  These  methods  were  applied 
to  the  wetlands  system  in  South  Louisiana.  Esti- 
mates ranged  from  $590  per  acre  using  WTP  to 
$6,400-510,000  per  acre  using  EA.  This  range  is 
quite  large  for  management  decisions.  In  the  past, 
this  uncertainty  has  caused  managers  to  ignore  the 
consumer  value  of  wetlands  and  to  make  decisions 
based  on  other  criteria.  It  is  concluded  that  this  is 
not  adequate;  more  research  is  needed  to  increase 
the  accuracy  of  these  estimates,  especially  in  storm 
flood  protection,  and  option  and  existence  values. 
Meanwhile,  an  estimate  intended  to  minimize  the 
chances  of  error  should  be  adopted.  The  $590  per 
acre  WTP  estimate  is  probably  an  underestimate 
because  it  excludes  several  known  wetlands  serv- 
ices, while  the  higher  EA  estimates  is  probably 
high  because  they  include  wetland  products  that 
may  not  be  economically  valuable.  (Doria-PTT) 
W88-03214 


CLIMATIC  DATA  FOR  MIRROR  LAKE,  WEST 
THORNTON,  NEW  HAMPSHIRE,  1984, 

Geological  Survey,  Lakewood,  CO.  Water  Re- 
sources Div. 

A.  M.  Sturrock,  D.  C.  Buso,  J.  L.  Scarborough, 
and  T.  C.  Winter. 

Available  from  USGS,  OFSS,  Box  25425,  Denver, 
CO  80225.  USGS  Open-File  Report  86-134,  1986. 
70  p,  4  tab,  1  ref. 

Descriptors:  'Evaporation,  'Heat  budget,  'Climat- 
ic data,  'Mirror  Lake,  'New  Hampshire,  Limnolo- 
gy, Data  collections,  Glacial  Terrane,  Appalachian 
Mountains. 

Research  on  the  hydrology  of  Mirror  lake,  (north- 
central)  New  Hampshire  includes  study  of  evapo- 
ration. Presented  here  are  those  climatic  data 
needed  for  energy-budget  and  mass-transfer  stud- 
ies, including:  temperature  of  lake  water  surface; 
dry-bulb  and  wet-bulb  air  temperatures;  wind 
speed  at  3  levels  above  the  water  surface;  and  solar 
and  atmospheric  radiation.  Data  are  collected  at 
raft  and  land  stations.  (USGS) 
W88-03310 


WATER-QUALITY    VARIABILITY    IN    FOUR 
RESERVOIRS    IN    PHILLIPS    AND    VALLEY 
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COUNTIES,  MONTANA,  MAY  THROUGH 
AUGUST,  1981, 

Geological  Survey,  Helena,  MT.  Water  Resources 

Div. 

R  F.  Ferreira,  and  J.  H.  Lambing. 

Available  from  USGS,  OFSS,  Box  25425,  Denver, 

CO  80225   USGS  Water-Resources  Investigations 

Report  85-4209,  1986.  85  p,  40  fig,  10  tab,  22  ref. 

Descriptors:  'Reservoirs,  'Fish,  'Water  quality, 
•Montana,  Lakes,  Algae,  Phytoplankton,  Trace 
elements,  Nutrients,  Dissolved  solids,  Dissolved 
oxygen,  Eutrophication,  Photosynthesis,  Respira- 
tion Evaporation,  Hydrologic  data,  Limnologic 
data.  Limnology,  Phillips  County,  Valley  County. 

Four  reservoirs  in  Phillips  and  Valley  Counties 
were  studied  from  May  to  August,  1981  (1)  to 
describe  the  variation  in  water  quality  that  occurs 
from  late  spring  (May)  to  late  summer  (August) 
and  during  24-hrs  in  late  summer  and  (2)  to  de- 
scribe possible  causes  for  the  variation.  All  the 
reservoirs  had  distinct  thermal  gradients  but  lacked 
true  stratification  as  a  result  of  circulation  induced 
by  wind.  Such  mixing  helps  prevent  oxygen  deple- 
tion in  bottom  waters  during  the  summer.  The 
smallest  dissolved-oxygen  concentrations  occurred 
in  the  near-bottom  water  of  the  reservoirs  and 
during  the  night.  Nighttime  dissolved-oxygen  con- 
centrations in  reservoirs  19  and  24  were  much  less 
than  in  reservoirs  1  and  9.  Similar  trends  occurred 
with  pH.  Most  chemical  constituents  in  the  water 
generally  became  more  concentrated  from  May  to 
August  because  of  continuous  water  losses  from 
evapotranspiration.  This  was  noted  by  increase  in 
the  concentration  of  major  dissolved  constituents 
and  by  increase  in  specific  conductance.  All  the 
reservoirs  contained  similar  types  of  planktonic 
organisms,  but  in  different  proportions.  Most  of  the 
fecal  bacteria  existing  in  the  reservoirs  presumably 
originated  from  livestock  and  waterfowl  waste. 
(USGS) 
W88-03316 

WATER-QUALITY  CHARACTERISTICS  AND 
NUTRIENTS  AND  SUSPENDED-SEDIMENT 
LOADS,  CARSON  RIVER  AND  TRUCKEE 
CANAL,  WESTERN  NEVADA,  WATER  YEAR 
1980, 

Geological  Survey,  Carson  City,  NV.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  5B. 
W88-03319 

BENTHIC  INVERTEBRATES  IN  SELECTED 
STREAMS  OF  THE  PICEANCE  CREEK  BASIN, 
NORTHWESTERN  COLORADO,  WATER 
YEARS  1977-81, 

Geological  Survey,  Meeker,  CO.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  2E. 

W88-03323 

PRELIMINARY  RESULTS  OF  THE  PREIM- 
POUNDMENT  WATER-QUALITY  STUDY  OF 
SWATARA  CREEK,  PENNSYLVANIA, 

Geological  Survey,  Harrisburg,  PA.  Water  Re- 
sources Div. 

D.  K.  Fishel,  and  J.  E.  Richardson. 
Available  from  USGS,  OFSS,  Box  25425,  Denver, 
CO  80225.  USGS  Water-Resources  Investigations 
Report  85^*023,  1986.  84  p,  23  fig,  9  tab,  31  ref. 

Descriptors:  'Multipurpose  reservoirs,  'Water 
quality,  'Acid  mine  drainage,  'Swatara  Creek, 
'Pennsylvania,  Alkalinity,  Acidity,  Sediments, 
Metals,  Nutrients,  Ions,  Bacteria,  Base  flow,  High 
flow,  Chemical  stratification,  Thermal  stratifica- 
tion, Pine  Grove,  Lebanon  County,  Schuylkill 
County. 


The  preimpoundment  water  quality  of  Swatara 
Creek  Reservoir,  Pennsylvania,  was  studied  from 
July  1981  through  October  1982.  Results  from 
three  sites  indicate  that  during  the  1982  water  year, 
precipitation  and  streamflow  were  slightly  below 
normal  and  17,400  tons  of  suspended  sediment 
were  transported  from  the  study  area.  About  46% 
of  the  annual  load  was  transported  during  three 
days  of  high   flow.   Measured   concentrations  of 


alkalinity  and  acidity  were  usually  less  than  10  mg/ 
L  and  5  mg/L  as  CaC03,  respectively.  The  reser- 
voir will  probably  be  poorly  buffered  and  inflows 
will  transport  high  concentrations  of  nutrients  and 
metals  that  will  probably  stratify  in  the  lake.  Maxi- 
mum concentrations  for  dissolved  nitrate  and  total 
phosphorus  were  2.6  mg/L  and  0.31  mg/L  at 
Lower  Little  Swatara  Creek,  well  above  the  con- 
centrations needed  for  algal  growth.  Maximum 
concentrations  for  total  iron,  aluminum,  and  man- 
ganese were  100,000  microgram/L,  66,000  micro- 
gram/L,  and  2,300  microgram/L,  respectively,  at 
Swatara  Creek  above  Highway  895.  The  occur- 
rence of  high  metal  concentrations  and  simultane- 
ous decreases  in  pH  and  increases  in  acidity  indi- 
cate that  mine  drainage  will  degrade  Swatara 
Creek.  Iron,  lead,  copper,  and  zinc  concentrations 
periodically  exceeded  U.S.  Environmental  Protec- 
tion Agency  (USEPA)  criteria  for  freshwater 
aquatic  life.  Manganese  and  lead  also  exceeded 
USEPA  criteria  for  domestic  water  supplies  and 
human  health,  respectively.  Low  dissolved  oxygen 
levels  and  high  concentrations  of  dissolved  metals 
in  discharges  from  the  planned  reservoir  may  ad- 
versely affect  downstream  aquatic  life.  (USGS) 
W88-03329 

HYDROLOGY  OF  ISLAND  FORD  LAKE, 
HILLSBOROUGH  COUNTY,  FLORIDA, 

Geological  Survey,  Tampa,  FL.  Water  Resources 

Div. 

S.  E.  Henderson. 

Available  from  USGS,  OFSS,  Box  25425,  Denver, 

CO  80225.  USGS  Water-Resources  Investigations 

Report  86-4135,  1986.  1  map  report,  14  fig,  3  tab, 

17  ref. 

Descriptors:  'Lakes,  'Surface-groundwater  rela- 
tions, 'Limnology,  'Florida,  'Island  Ford  Lake, 
'Maps,  Bathymetry,  Water  quality,  Hillsborough 
County,  Brooker  Creek. 

Stage  of  Island  Ford  Lake,  Florida,  is  controlled 
by  gated  inflow  and  outflow  structures  on  Brooker 
Creek.  Prior  to  1976,  outflow  was  controlled  by  a 
fixed-crest  weir  at  elevation  40.0  ft.  The  mean 
stage  for  1971-84,  39.9  ft  above  sea  level,  was 
equaled  or  exceeded  24%  of  the  time  during  1971- 
75  and  61%  of  the  time  during  1976-84.  At  a  stage 
of  39.9  ft,  the  lake  has  an  area  of  91  acres,  a  volume 
of  965  acre-feet,  and  a  mean  depth  of  10.6  ft. 
Maximum  observed  depth  in  the  lake  was  22.6  ft. 
Groundwater  withdrawals  from  nearby  public- 
supply  well  fields  lower  the  potentiometric  surface 
in  the  Upper  Floridan  aquifer  and  increase  down- 
ward leakage  from  the  lake  to  the  aquifer.  Water 
level  analyses  support  model  simulations  indicating 
maximum  permitted  pumpage  causes  a  drawdown 
of  the  potentiometric  surface  of  10  to  12  ft  near  the 
lake.  Lowered  groundwater  levels  have  not  affect- 
ed Island  Ford  Lake  stages  but  have  decreased 
flow  in  Brooker  Creek.  Water  quality  samples  indi- 
cate that  lake  waters  are  well  mixed,  soft,  and  with 
alkalinities  of  less  than  3  mg/L.  Pesticide  concen- 
trations were  not  detected  in  lake  waters  and  con- 
centrations of  other  constituents  are  typical  of 
west-central  Florida  lakes.  (USGS) 
W88-03364 

HYDROLOGY  OF  THE  LAKE  MIONA  AREA, 
NORTHEAST  SUMTER  COUNTY,  FLORIDA, 

Geological  Survey,  Orlando,  FL.  Water  Resources 

Div. 

L.  A.  Bradner. 

Available  from  USGS,  OFSS,  Box  25425,  Denver, 

CO  80225.  USGS  Water-Resources  Investigations 

Report  85-4002,  1986.  1  sheet  (map),  7  fig,  2  tab,  20 

ref. 

Descriptors:  'Lakes,  'Aquifers,  'Sinkholes,  'Rain- 
fall, 'Evaporation,  'Groundwater,  'Lake  levels, 
'Water  quality,  'Florida,  Southwest  Florida 
Water  Management  District,  Sumter  County,  Lake 
Miona,  Black  Lake,  Cherry  Lake. 


Lakes — Group  2H 

lowest,  the  lakes  are  not  connected,  but  at  higher 
levels,  they  become  connected  and  water  flows 
eastward  from  Lake  Miona  through  Black  Lake  to 
Cherry  Lake.  The  chemical  and  biological  condi- 
tions in  the  lakes  are  such  that,  although  they 
support  a  large  population  of  submerged  aquatic 
plants,  no  problem  with  algae  blooms  was  ob- 
served. (USGS) 
W88-03439 


HYDROLOGY  OF  LAKE  BUTLER,  ORANGE 
COUNTY,  FLORIDA, 

Geological  Survey,  Orlando,  FL.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  7C. 

W88-03448 

HYDROLOGY  OF  LAKE  PLACID  AND  ADJA- 
CENT AREA,  HIGHLANDS  COUNTY,  FLORI- 
DA, 

Geological  Survey,  Tampa,  FL.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  7C. 

W88-03470 

RECOVERY  OF  HIGH  NUMBERS  OF  BDEL- 
LOVIBRIOS  FROM  THE  SURFACE  WATER 
MICROLAYER, 

Maryland  Univ.,  Baltimore.  Dental  School. 

H.  N.  Williams. 

Canadian  Journal  of  Microbiology  CJMIAZ,  Vol. 

33,  No.  6,  p  572-575,  June  1987.  1  tab,  13  ref.  NSF 

Grant  Rl  1-841 1310. 

Descriptors:  'Bdellovibrios,  'Surface  water,  *Mi- 
crolayers,  'Recovery,  'Isolation,  'Bacteria,  Eco- 
systems, Ecology. 

Bdellovibrios  lytic  against  the  bacterium  Vibrio 
parahaemolyticus  have  been  recovered  in  the  sur- 
face water  microlayer.  The  organisms  were  recov- 
ered at  numbers  several  100-fold  higher  than  the 
number  recovered  from  subsurface  waters,  the 
aquatic  area  where  most  quantitative  studies  for 
bdellovibrios  have  been  conducted.  The  number  of 
total  cultivable  bacteria  recovered  in  the  surface 
water  microlayer  exceeded  by  several  logs  the 
number  of  cultivable  bacteria  recovered  from  sub- 
surface waters.  The  results  of  this  study  reveal  that 
bdellovibrios  can  be  recovered  in  the  aquatic  envi- 
ronment at  higher  numbers  than  some  previous 
studies  have  indicated.  The  high  numbers  of  bdel- 
lovibrios and  other  bacteria  recovered  from  the 
surface  water  microlayer  makes  this  an  attractive 
ecosystem  in  which  to  study  the  ecology  of  bdello- 
vibrios in  the  aquatic  environment.  (Author's  ab- 
stract) 
W88-03474 


ASSESSMENT  OF  CHEMICAL  AND  BIOLOGI- 
CAL SIGNIFICANCE  OF  ARSENICAL  SPE- 
CIES IN  THE  MAURICE  RIVER  DRAINAGE 
BASIN  (N.J.).  PART  I.  DISTRIBUTION  IN 
WATER  AND  RIVER  AND  LAKE  SEDIMENTS, 
Cook  Coll.,  New  Brunswick,  NJ.  Dept.  of  Envi- 
ronmental Science. 

For  primary  bibliographic  entry  see  Field  5A. 
W88-03475 

ASSESSMENT  OF  CHEMICAL  AND  BIOLOGI- 
CAL SIGNIFICANCE  OF  ARSENICAL  SPE- 
CIES IN  THE  MAURICE  RIVER  DRAINAGE 
BASIN  (N.J.).  PART  II.  PARTITIONING  OF 
ARSENIC  INTO  BOTTOM  SEDIMENTS, 
Cook  Coll.,  New  Brunswick,  NJ.  Dept.  of  Envi- 
ronmental Science. 

For  primary  bibliographic  entry  see  Field  5A. 
W88-03476 


The  Lake  Miona  area,  in  northeast  Sumter  County, 
is  characterized  by  karstic  depressions  that  contain 
lakes,  ponds,  and  marshes  that  drain  vertically  to 
the  upper  Floridan  aquifer.  Lake  Miona,  Black 
Lake,  and  Cherry  Lake  are  the  prominent  water 
features  of  the  area.   When   the   lake   levels  are 


ASSESSMENT  OF  CHEMICAL  AND  BIOLOGI- 
CAL SIGNIFICANCE  OF  ARSENICAL  COM- 
POUNDS IN  THE  MAURICE  RIVER  DRAIN- 
AGE BASIN  (N.J.).  PART  III.  TRANSFORMA- 
TIONS IN  AEROBIC  AND  ANAEROBIC  CON- 
DITIONS, 
Cook  Coll.,  New  Brunswick,  NJ.  Dept.  of  Envi- 
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ronmental  Science. 

For  primary  bibliographic  entry  see  Field  5B. 

W88-03477 


CHEMICAL  AND  ECOLOGICAL  EFFECTS  OF 
A  PENNINE  PEAT-SLIDE, 

University  of  Wales  Inst,  of  Science  and  Technolo- 
gy, Cardiff.  Dept.  of  Applied  Biology. 
C.  P.  McCahon,  P.  A.  Carling,  and  D.  Pascoe. 
Environmental  Pollution  EPEBD7,  Vol.  45,  No.  4, 
p  275-289,  1987.  3  fig,  3  tab,  56  ref. 

Descriptors:  'Landslides,  *Peat-slides,  *Ecological 
effects,  *River  Tees,  Fish  kills,  Heavy  metals, 
Rainfall,  Storms,  Rivers,  Peat,  Fish. 

A  peat  landslide  which  occurred  in  Upper  Tees- 
dale  in  1983  is  described.  The  slide  followed  thun- 
derstorm rainfall  of  a  very  rare  intensity  (104.8  mm 
in  2.5  h)  and  a  long  predicted  return  period  (2500 
years).  A  large  mass  of  peat  (30,000  tons  wet 
weight)  entered  the  headwaters  of  the  River  Tees, 
resulting  in  chemical  changes  such  as  increases  in 
suspended  solids,  iron,  aluminum  and  lead  in  the 
river,  and  a  consequent  fish  kill.  The  probable 
cause  of  the  fish  kill  was  the  high  suspended  solid 
content  (particularly  peat  and  iron  hydroxide)  of 
the  flood  water.  Effects  on  the  invertebrate  fauna 
of  the  River  Tees  are  also  considered.  (Author's 
abstract) 
W88-03481 


FATE    OF    METAL   CONTAMINATED    SEDI- 
MENTS IN  FOUNDRY  COVE,  NEW  YORK, 

State  Univ.  of  New  York  at  Stony  Brook.  Dept.  of 

Ecology  and  Evolution. 

For  primary  bibliographic  entry  see  Field  5B. 

W88-03482 


QUALITATIVE  AND  QUANTITATIVE  AQUAT- 
IC ALGAL  DATA  COMPILATION  TO  DETER- 
MINE MACROTRENDS, 

Arkansas  Univ.,  Fayetteville.  Dept.  of  Botany  and 
Microbiology. 
R.  L.  Meyer. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  PB86-151511/ 
AS.  Price  codes:  A02  in  paper  copy,  A01  in  micro- 
fiche. Arkansas  Water  Resources  Research  Center, 
Fayetteville.  Pub.  No.  114,  September  1985.  7  p. 
Contract  No.  14-08-0001-G893.  Project  No.  USGS 
G893-22. 

Descriptors:  'Arkansas,  'Lakes,  *Eutrophication, 
•Data  collections,  'Limnologic  data,  *Algae. 

A  data  base  of  the  algae  of  Arkansas  has  been 
initiated  by  the  selection  of  a  relational  data  base 
management  system.  The  system  was  chosen  to  be 
readily  available  for  microcomputers  using  MS-or 
PC-DOS.  The  initial  parameters  chosen  for  entry 
are  associated  with  the  classification  of  the  orga- 
nisms from  Class  to  Variety  level  with  author  and 
year  of  initiation.  Further  annotation  includes  iden- 
tification source.  Presently,  the  data  base  of  1,162 
taxa  includes  226  Cyanophyceae,  367  Chlorophy- 
ceae,  124  Euglenophyceae,  26  Xanthophyceae,  81 
Chrysophyceae,  279  Bacillariophyceae,  33  Pyrro- 
phyceae,  14  Cryptophyceae,  and  5  Rhodophyceae. 
These  taxa  are  sortable  by  any  of  the  included 
parameters.  The  data  base  will  be  archived  as  a 
portion  of  the  flora  and  fauna  series  of  the  state  of 
Arkansas.  (Meyer-WRRC-University  of  Arkansas, 
Fayetteville) 
W88-03487 


21.  Water  In  Plants 


PLANT  DISEASES  ASSOCIATED  WITH   MU- 
NICIPAL WASTEWATER  IRRIGATION, 

Michigan    State    Univ.,    East    Lansing.    Dept.    of 

Botany  and  Plant  Pathology. 

L.  Epstein,  and  G.  R.  Safir. 

IN     Land   Treatment   of  Municipal    Wastewater: 

Vegetation  Selection  and  Management.  Ann  Arbor 

Science,  Ann  Arbor,  MI.  1982.  p  195-203,  35  ref. 

Descriptors  'Wastewater  disposal,  'Plant  diseases, 
'Plant  pathology,  'Wastewater  irrigation,  'Irriga- 


tion   effects,    Nutrient    removal,    Land    disposal, 
Vegetation  effects,  Bacteria,  Fungi. 

In  wastewater  irrigated  systems,  the  greatest  plant 
disease  problems  may  be  associated  with  Pythium 
and  Phytophthora  root  rots.  These  pathogens  seem 
most  prevalent  in  wet  soils,  making  irrigation  man- 
agement critical  to  the  survival  of  vegetation.  Phy- 
tophtora  root  rot  of  alfalfa  can  be  a  serious  prob- 
lem in  poorly  drained  areas.  Soil  saturation  prior  to 
inoculation  predisposes  alfalfa  to  phytophthora 
root  rot.  and  subsequent  additional  water  enhances 
disease  development.  Assuming  the  wastewater 
used  in  irrigation  projects  neither  contains  patho- 
gens nor  serves  as  a  nutrient  source  for  microbes, 
then  the  primary  effects  of  wastewater  irrigation 
on  plant  disease  are  most  likely  the  same  as  those 
caused  by  irrigation  alone.  Wastewater  irrigation 
project  managers  should  be  aware  that  excessive 
moisture  generally  promotes  plant  disease,  and  that 
an  uncultivated  area  with  high  plant  disease  can 
serve  as  a  source  of  inoculum  and  as  a  reservoir  for 
pathogens  which  can  attack  economically  impor- 
tant hosts.  (See  also  W88-02741)  (Geiger-PTT) 
W88-02753 


SURFACE  GEOMETRY  AND  STOMATAL 
CONDUCTANCE  EFFECTS  ON  EVAPORA- 
TION FROM  AQUATIC  MACROPHYTES, 

Arizona  State  Univ.,  Tempe. 

For   primary   bibliographic   entry   see   Field   2D. 

W88-02781 


COMPARATIVE  ABILITIES  OF  LEAF  SUR- 
FACES TO  NEUTRALIZE  ACIDIC  RAIN- 
DROPS: I.  THE  INFLUENCE  OF  CALCIUM 
NUTRITION  AND  CHARCOAL-FILTERED 
AIR, 

Toronto  Univ.  (Ontario).  Dept.  of  Botany. 
T  C.  Hutchinson,  and  C.  M.  Adams. 
New  Phytologist  NEPHAV,  Vol.   106,  No.   1,  p 
169-183,  May  1987.  3  fig,  5  tab,  43  ref. 

Descriptors:  'Leaves,  'Plant  physiology,  'Plant 
tissues,  'Acid  rain,  'Rain,  'Water  pollution  effects, 
'Neutralization,  'Hydrogen  ion  concentration, 
Precipitation,  Particulate  matter,  Calcium,  Filtered 


The  relative  abilities  of  four  species  to  neutralize 
acidic  rain  droplets  placed  on  their  leaf  surfaces 
were  examined.  Rain  droplets  (50  microliters)  of 
pH  4.7,  3.8,  3.0,  and  2.4  were  used.  Determinations 
of  droplet  pH  on  the  leaf  surfaces  and  on  a  control 
parafilm  surface  were  made  at  intervals  until  the 
leaves  dried.  Neutralizing  abilities  of  leaves  of 
sugar  beet  (Beta  vulgaris),  radish  (Raphanus  sati- 
vus),  sunflower  (Helianthus  annuus)  and  the  arctic 
herb  (Artemisia  tilesii)  were  compared.  The  plants 
were  grown  in  sand  culture  with  calcium  supplied 
at  a  range  of  five  concentrations,  from  4.8  to  480 
ppm  to  alter  the  calcium  status  of  the  foliage. 
While  the  Ca(2  +  )  treatments  strongly  influenced 
the  Ca(2  +  )  content  of  the  leaves,  they  did  not 
influence  the  neutralizing  ability  of  the  leaves. 
However,  sugar  beet,  which  showed  the  least  abili- 
ty to  neutralize,  had  the  lowest  foliar  Ca(2  +  ) 
content  of  the  species  examined.  At  raindrop  pH 
values  of  4.7,  3.8  and  3.0,  the  species  were  all  able 
to  increase  droplet  pH  substantially  before  drying. 
The  effect  appeared  to  be  two-phased,  with  a  rapid 
initial  neutralization  probably  due  to  solubilized 
surface  particulates  and  evaporated  leaf  exudates, 
followed  by  a  slower  subsequent  phase,  probably 
due  to  droplet-cell  wall  exchange  processes.  At  pH 
2.4  only  radish  and  sunflower  were  still  able  to 
neutralize,  but  this  may  have  been  due  to  leakage 
of  the  contents  of  damaged  cells.  In  experiments 
comparing  plants  grown  in  filtered  versus  unfil- 
tered  air,  and  sand  versus  soil  in  the  greenhouse  or 
outdoors,  it  was  shown  that  charcoal  filtering  the 
air  substantially  reduced  the  neutralizing  ability  of 
the  leaf  surface.  Surface  wettability  and  the  speed 
at  which  droplets  dried  out  were  important  in 
determining  the  neutralizing  ability  of  leaf  surfaces. 
(Author's  abstract) 
W88-02794 


DETERMINANTS  OF  PATTERN  IN  A  NEW 
ENGLAND  SALT  MARSH  PLANT  COMMUNI- 
TY, 


Brown  Univ.,  Providence,  RI.  Graduate  Program 

in  Ecology  and  Evolutionary  Biology. 

M.  D.  Bertness,  and  A.  M.  Ellison 

Ecological  Monographs  ECMOAQ,  Vol.  57,  No 

2,  p  129-147,  June  1987.  9  fig,  4  tab,  70  ref.  NSF 

Support     BSR     82-05747      BSR     83-13303,    and 

BSR85- 16992. 

Descriptors:  'Plant  morphology,  'Plant  popula- 
tions, 'Salt  marshes,  'Tidal  marshes,  Marshes, 
New  England,  Morphology,  Vegetation,  Salinity, 
Rhode  Island,  Plant  physiology,  Zones. 

The  spatial  organization  of  a  New  England  salt 
marsh  plant  community  located  in  Rhode  Island 
was  examined  using  observational  and  experimen- 
tal methods.  The  distribution  of  plants  and  edaphic 
factors  across  the  marsh  community  were  de- 
scribed and  the  results  of  transplant  studies  to  test 
the  hypothesis  that  plant  distributions  correspond 
to  their  physical  tolerances  were  reported.  The 
spatial  and  temporal  pattern  of  the  mats  of  dead 
plant  material  (wrack)  disturbances  and  its  impact 
on  plant  species  abundance  in  the  community  were 
examined.  Spartina  alterniflora  dominated  the  low- 
marsh  habitat  which  was  covered  daily  by  tides, 
while  the  high-marsh  habitat  which  was  not  flood- 
ed daily  was  dominated  on  its  seaweed  border  by 
Spartina  patens,  and  on  its  terrestrial  border  by 
Juncus  gerardi.  Each  of  these  vegetation  zones  had 
characteristic  physical  factors  associated  with  dif- 
ferences in  tidal  inundation  which  contributed  to 
the  vegetation  patterns.  However,  the  transplant 
studies  showed  that  the  S.  alterniflora  was  capable 
of  growing  across  the  entire  marsh,  but  was  ex- 
cluded from  the  high-marsh  habitat  by  the  high- 
marsh  perennials.  Differential  plant  mortality  re- 
sulting from  short-term  disturbance  events  and 
burial  under  wrack  affected  plant  abundance  sea- 
sonally since  wrack  was  rafted  by  tides  most  se- 
verely in  the  spring  and  early  summer.  Physical 
disturbance  and  interspecific  competition  appeared 
to  major  determinants  of  the  spatial  pattern  of 
marsh  plant  communities.  (Wood-PTT) 
W88-02797 


NUTRIENT  REMOVAL  FROM  EFFLUENTS 
BY  AN  ARTIFICIAL  WETLAND:  INFLUENCE 
OF  RHIZOSPHERE  AERATION  AND  PREF- 
ERENTIAL FLOW  STUDIED  USING  BRO- 
MIDE AND  DYE  TRACERS, 
Commonwealth  Scientific  and  Industrial  Research 
Organization,  Griffith  (Australia).  Centre  for  Irri- 
gation Research. 

For   primary   bibliographic   entry   see   Field   5D. 
W88-02830 


GROWTH  HABITS  OF  WATER-STRESSED 
WHEAT  SEEDLINGS  AS  SELECTION  CRrTE- 
RIA  FOR  DROUGHT  RESISTANCE, 

Department  of  Agriculture,  Lethbridge  (Alberta). 

Research  Station. 

For  primary  bibliographic  entry  see  Field  3F. 

W88-02875 


IRRIGATION  EVALUATIONS  AND  IM- 
PROVEMENTS IN  NEW  MEXICO  TO  CON- 
SERVE WATER  AND  ENERGY, 

New  Mexico  Water  Resources  Research  Inst.,  Las 

Cruces. 

For  primary  bibliographic  entry  see  Field  3F. 

W88-02966 


WATER    STORAGE    AND    USE    BY    SPRING 
WHEAT  UNDER  CONVENTIONAL  TILLAGE 
AND  NO  TILL  IN  CONTINUOUS  AND  ALTER- 
NATE   CROP-FALLOW    SYSTEMS    IN    THE 
NORTHERN  GREAT  PLAINS, 
North  Dakota  State  Univ.,  Fargo. 
For  primary  bibliographic  entry  see  Field  3F. 
W88-03210 


SALT  TOLERANCE  OF  FOUR  TOMATO  HY- 
BRIDS, 

Centro   de   Edafologia    y    Biologia   Aplicada   del 

Segura,  Murcia  (Spain). 

For  primary  bibliographic  entry  see  Field  3C. 
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W88-03216 

DISTRIBUTION,  LENGTH  AND  WEIGHT  OF 
ROOTS  IN  YOUNG  PLANTATIONS  OF  EUCA- 
LYPTUS GRANDIS  W.  HILL  EX  MAIDEN  IR- 
RIGATED WITH  RECYCLED  WATER, 

Victoria  Dept.  of  Conservation,  Forests  and 
Lands,  State  Forests  and  Lands  Service,  Mel- 
bourne (Australia). 

For  primary  bibliographic  entry  see  Field  3C. 
W88-03217 

2J.  Erosion  and  Sedimentation 

SEDIMENTATION  AND  EFFLUENT  CONCEN- 
TRATION OF  SOFT  CLAY  ON  RECLAMA- 
TION WORKS, 

Japan  Bottom  Sediment  Management  Association, 
Tokyo. 

Y.  Watari,  N.  Aritomi,  and  N.  Moni. 
IN:  Management  of  Bottom  Sediments  Containing 
Toxic  Substances,  Proceedings  of  the  11th  U.S./ 
Japan  Experts  Meeting,  November  4-6,  1985,  Seat- 
tle, WA.  April  1987.  p  26-47,  24  fig,  4  tab. 

Descriptors:  'Waste  disposal,  'Effluents,  'Sedi- 
mentation, *Clay.  'Model  studies,  'Path  of  pollut- 
ants, Suspended  solids,  Flocculation,  Cylinder 
tests.  Flow  patterns.  Magnesium,  Sodium,  Metals, 
Particle  size. 

A  basic  design  standard  is  given  for  the  disposal  of 
effluents  in  a  containment  area.  Field  investigations 
and  model  tests  were  conducted  to  clarify  the  flow 
patterns  and  settlements  of  the  discharged  material. 
By  considering  the  results  obtained  by  these  inves- 
tigations, a  method  was  derived  for  estimation  for 
effluent  suspended  solids  (SS)  concentration  during 
dredging  and  reclamation  works.  In  dredged  mix- 
tures: (1)  the  settling  velocity  of  particles  in  sea- 
water  is  greater  than  in  fresh  water  due  to  the 
flocculation  of  negatively  charged  sediment  parti- 
cles into  Mg(  +  +)  or  Na(  +  )  in  seawater;  (2)  Flow 
patterns  of  the  dredged  mixture  are  considerably 
affected  by  the  sedimentation  of  large-sized  parti- 
cles. Smaller  particles  accumulate  in  proportion  to 
the  distance  from  the  outlet;  (3)  Clarified  water 
concentration  at  the  spillway  is  affected  by  vari- 
ations in  the  flow  pattern;  and  (4)  water  content  at 
50  cm  below  the  sedimentation  surface  was  200% 
to  450%.  In  a  cylinder  test:  (1)  zone  settling  can  be 
observed  when  influent  concentrations  are  more 
than  10,000  mg/L,  but  in  the  case  of  an  initial 
concentration  less  than  10,000  mg/L,  flocculent 
settling  can  be  observed;  (2)  the  clarified  water  SS 
concentrations  become  nearly  equal  after  about  30 
min.  of  settlement,  independent  of  the  initial  con- 
centration; and  (3)  the  diameter  of  the  cylinder  has 
no  effect  on  the  settling  pattern  of  the  clarified 
water  SS  concentration  within  the  range  of  tested 
diameters.  (See  also  W88-02513)  (Lantz-PTT) 
W88-02516 


COMMENCEMENT  BAY  -  A  REMEDIAL  IN- 
VESTIGATION OF  CONTAMINATED  SEDI- 
MENTS IN  A  MARINE  ENVIRONMENT, 

Washington  State  Dept.  of  Ecology,  Olympia. 
For  primary  bibliographic  entry  see  Field  5B. 
W88-02517 


MOVEMENT  OF  SEDIMENT  UNDER  A  PRO- 
GRESSIVE WAVE, 

Japan  Dredging  and  Reclamation  Engineering  As- 
sociation, Tokyo. 

M.  Gomyoh,  E.  Yauchi,  and  H.  Kojima. 
IN:  Management  of  Bottom  Sediments  Containing 
Toxic  Substances,  Proceedings  of  the  11th  U.S./ 
Japan  Experts  Meeting,  November  4-6,  1985,  Seat- 
tle, WA.  April  1987.  p  220-232,  14  fig,  1  tab,  4  ref. 

Descriptors:  'Sediment  transport,  'Waves,  'Pro- 
gressive waves,  Bottom  sediments,  Sediments, 
Waves,  Suspended  sediment,  Mathematical  studies, 
Oscillatory  waves. 

Bottom  sediments  in  the  shallow  sea  and  in-bay 
have  very  high  water  and  organic  matter  content. 
These  sediments  are  easily  resuspended  and  settled, 


and  flow  easily  under  tidal  currents  or  waves. 
These  phenomena  have  caused  many  environmen- 
tal problems,  such  as  water  pollution  and  de- 
creased fairway  depth  in  harbors  and  bays.  In 
order  to  solve  these  problems,  an  hydraulic  experi- 
ment on  the  movement  of  sediment  under  a  pro- 
gressive wave  was  carried  out  under  differing  con- 
ditions of  water  content.  It  was  found  that  the 
length  of  the  sediment  ripple  on  the  interface  be- 
tween the  water  layer  and  sediment  layer,  the 
wave  height  of  sediment  oscillation,  and  the  at- 
tenuation rate  of  progressive  wave  height  reached 
maximum  values  when  the  water  content  was 
about  around  247%  to  250%.  Further,  these  char- 
acteristics could  be  evaluated  by  a  nondimensional 
number  phi  (=  (dividend  of  theta/2  x  nu  sediment) 
x  d)  which  was  obtained  from  the  thickness  of  both 
laminar  boundary  layer  and  sediment.  (See  also 
W88-02513)  (Author's  abstract) 
W88-02528 


ANALYTICAL  SURVEY  OF  ACCUMULA- 
TIONS OF  SEDIMENTS  IN  CANALS  OF 
TOKYO  PORT, 

Bureau  of  Ports  and  Harbors,  Tokyo  (Japan). 
S.  Kimura,  T.  Naganuma,  and  S.  Wano. 
IN:  Management  of  Bottom  Sediments  Containing 
Toxic  Substances,  Proceedings  of  the  11th  U.S./ 
Japan  Experts  Meeting,  November  4-6,  1985,  Seat- 
tle, WA.  April  1987.  p  245-261,  7  fig,  5  tab,  7  ref. 

Descriptors:  'Sediment  concentration,  'Tokyo 
Port,  'Dredging,  'Sedimentation,  Chemical 
oxygen  demand,  Bottom  sediments,  Sediment  sort- 
ing, Phytoplankton,  Aquatic  vegetation,  Organic 
compounds,  Chemical  analysis. 

The  canal  beds  around  the  Tokyo  port  are  covered 
with  thick  oozy  sediments  including  floating  sedi- 
ments. These  sediments  often  cause  not  only  traffic 
problems  but  also  environmental  problems.  In 
order  to  remove  the  sediments,  a  dredging  project 
has  been  conducted.  In  order  to  perform  the 
project  effectively,  observations  and  analyses  were 
carried  out  to  identify  sediment  characteristics, 
sediment  sources,  sediment  supply,  and  sedimenta- 
tion rates.  The  thickness  of  oozy  sediments  ranged 
from  60  to  80  cm,  and  the  color  of  the  sediments 
was  black  due  to  the  highly  unaerobic  conditions. 
The  characteristic  values  of  bottom  sediments,  the 
water  content,  the  ignition  loss  and  chemical 
oxygen  demand,  were  about  200%,  10%,  and  40 
mg/g,  respectively.  These  values  indicate  that  the 
sediments  contain  alot  of  organic  substances.  To 
estimate  the  rate  of  sedimentation,  samples  were 
collected  in  two  ways,  short-term  (1  day)  collec- 
tions and  long-term  (3  years)  collections.  The 
former  method  gave  a  considerably  high  rate  of 
about  20  cm/yr,  and  the  latter  gave  a  lower  rate  of 
1.5  cm/yr.  However,  direct  observations  of  the 
sedimentation  rate  provided  a  range  of  1.6  to  11.4 
cm/yr.  The  major  sources  of  the  sediment  are 
rivers  (48%  of  the  total  load  to  the  canals),  phyto- 
plankton productions  (37%),  and  sewerage  plants 
(15%).  (See  also  W88-02513)  (Author's  abstract) 
W88-02530 


USE  OF  ANTI-TURBIDITY  CURTAINS  AT  A 
SAND  COMPACTION  PILING  AREA  IN  YO- 
KOHAMA HARBOUR, 

Japan  Bottom  Sediment  Management  Association, 

Tokyo.  . 

For   primary   bibliographic   entry   see   Field   5G. 

W88-02532 

BANK  PROTECTION,  BASS  LOCATION,  WIL- 
LAMETTE RIVER,  OREGON:  HYDRAULIC 
MODEL  INVESTIGATION, 

Army  Engineer  Waterways  Experiment  Station, 

Vicksburg,  MS.  Hydraulics  Lab. 

For  primary  bibliographic  entry  see  Field  8B. 

W88-02562 

CONCENTRATION  AND  FLUX  PROFILES  OF 
PCBS,  DDTS  AND  PAHS  IN  A  DATED  SEDI- 
MENT CORE  FROM  THE  LAGOON  OF 
VENICE, 

Venice  Univ.  (Italy).  Facolta  di  Chimica  Indus- 
triale. 


For  primary  bibliographic  entry  see  Field  5B. 
W88-02675 


TILTED-BED  SIMULATION  OF  EROSION 
AND  CHEMICAL  RUNOFF  FROM  AGRICUL- 
TURAL FIELDS:  I.  RUNOFF  OF  SEDIMENT 
AND  SEDIMENT-ASSOCIATED  COPPER  AND 
ZINC, 

Agricultural  Research  Service,  Tifton,  GA.  South- 
east Watershed  Research  Center. 
For  primary  bibliographic  entry  see  Field  5B. 
W88-02715 


TILTED-BED  SIMULATION  OF  EROSION 
AND  CHEMICAL  RUNOFF  FROM  AGRICUL- 
TURAL FIELDS:  II.  EFFECTS  OF  FORMULA- 
TION ON  ATRAZINE  RUNOFF, 

Agricultural  Research  Service,  Tifton,  GA.  South- 
east Watershed  Research  Center. 
For  primary  bibliographic  entry  see  Field  5B. 

W88-02716 


ACCURACY  OF  SEDIMENT  DEPOSITION  ES- 
TIMATION, 

Waterloo  Univ.  (Ontario).  Dept.  of  Civil  Engineer- 
ing. 

A.  Bardossy,  I.  Bogardi,  and  L.  Duckstein. 
Water  Resources  Research  WRERAQ,  Vol.  23, 
No.  6,  p  1021-1026,  June  1987.  2  fig,  2  tab,  28  ref, 
append.     Food     and     Agriculture     Organization 
Project  HUN82004. 

Descriptors:  'Sedimentation,  'Sediment  deposi- 
tion, 'Sediments,  'Estimating,  'Silting,  'Statistical 
models,  'Data  interpretation,  'Statistical  analysis, 
'Reservoirs,  'Model  studies,  Mathematical  studies, 
Mathematical  equations,  Error  analysis,  Deposi- 
tion. 

A  statistical  model  is  developed  for  the  error  anal- 
ysis of  surveying  sediment  deposition  in  reservoirs. 
The  estimation  variance  of  both  volume  and 
weight  of  deposition  can  be  calculated  from  a 
simple  expression.  The  calculated  error  is  shown  to 
depend  on  inherent  spatial  variability,  type  of 
measurement,  and  the  number  of  survey  points. 
Survey  networks  for  six  reservoirs  were  designed 
by  the  model  in  such  a  way  that  the  total  weight  of 
deposition  could  be  measured  with  a  coefficient  of 
variation  in  the  range  0.02-0.06.  (Author's  abstract) 
W88-02779 


FLOOD  GEOMORPHOLOGY  OF  THE  KATH- 
ERINE  GORGE,  NORTHERN  TERRITORY, 
AUSTRALIA, 

For  primary  bibliographic  entry  see  Field  2E. 

W88-02793 


MOBILIZATION  BEHAVIOR  OF  THALLIUM 
AND  CADMIUM  IN  A  RIVER  SEDIMENT- 
(MOBILISATIONSVERHALTEN  VON  THAL- 
LIUM UND  CADMIUM  IN  EINEM  FLUSS 
SEDIMENT), 

Indian  Inst,  of  Tech.,  New  Delhi.  Dept.  of  Chemis- 
try. 

For  primary  bibliographic  entry  see  Field  5B. 
W88-02855 


RESERVOIR  BANK  EROSION  CAUSED  AND 
INFLUENCED  BY  ICE  COVER, 

Cold   Regions   Research   and    Engineering    Lab., 

Hanover,  NH. 

For  primary  bibliographic  entry  see  Field  2C. 

W88-02889 


NOTES   ON   SEDIMENTATION    ACTIVITIES: 
CALENDAR  YEAR  1984. 

Geological  Survey,  Reston,  VA.  Office  of  Water 

Data  Coordination. 

For  primary   bibliographic   entry   see   Field   4D. 

W88-02964 


NOTES   ON   SEDIMENTATION    ACTIVITIES: 
CALENDAR  YEAR  1983. 
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Geological  Survey,  Reston,  VA.  Office  of  Water 

Data  Coordination. 

For   primary   bibliographic   entry   see   Field   4D. 

W88-02965 


CONTRIBUTIONS  OF  SUSPENDED  SEDI- 
MENT FROM  HIGHWAY  CONSTRUCTION 
AND  OTHER  LAND  USES  TO  THE  OLEN- 
TANGY  RIVER,  COLUMBUS,  OHIO, 

Geological    Survey,   Columbus,   OH.    Water   Re- 
sources Div. 
For  primary  bibliographic  entry  see  Field  5B. 

W88-02978 


THEORY  AND  OPERATION  MANUAL  FOR 
THE  AUTOPIPET,  SEMI-AUTOMATIC  PIPET 
WITHDRAWAL  APPARATUS, 

Geological  Survey,  Minneapolis,  MN.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  7B. 
W88-03007 


DEVELOPMENT  OF  A  BAG-TYPE  SUSPEND- 
ED-SEDIMENT SAMPLER, 

Geological  Survey,  Minneapolis,  MN.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  7B. 
W88-03008 


1980  POLLALLIE  CREEK  DEBRIS  FLOW  AND 
SUBSEQUENT  DAM-BREK  FLOOD,  EAST 
FORK  HOOD  RIVER,  OREGON, 

Geological  Survey,  Vancouver,  WA.  Water  Re- 
sources Div. 

G.  L.  Gallino,  and  T.  C.  Pierson. 
Available  from  USGS,  OFSS,  Box  25425,  Denver, 
CO  80225.  USGS  Water-Supply  Paper  2273,  1985. 
22  p,  18  fig,  5  tab,  23  ref. 

Descriptors:  'Flash  floods,  'Flood  waves,  *Debris 
flows,  'Mount  Hood,  *Oregon,  *Dam  breaks, 
Channel  morphology,  Computer  models. 

On  December  25,  1980,  a  landslide  at  the  head  of 
Polallie  Creek  Canyon  was  transformed  rapidly 
into  a  debris  flow,  which  surged  down  the  channel 
to  the  confluence  with  the  East  Fork  Hood  River, 
where  the  debris  flow  deposited  approximately 
100,000  cu  yd  of  saturated,  poorly  sorted  debris  to 
a  maximum  thickness  of  35  ft,  forming  a  750  ft  long 
temporary  dam  across  the  channel.  Within  ap- 
proximately 12  minutes,  a  lake  of  85  acre-feet 
formed  behind  the  blockage,  breached  the  dam, 
and  sent  a  flood  wave  down  the  East  Fork  Hood 
River.  The  combined  debris  flow  and  flood  result- 
ed in  one  fatality  and  over  $13  million  in  damage 
to  a  highway,  bridges,  parks,  and  a  water-supply 
pipeline.  Application  of  simple  momentum-  and 
energy-balance  equations,  and  uniform  flow  equa- 
tions resulted  in  debris  flow  peak  discharges  rang- 
ing from  50,000  cu  ft/s  to  300,000  cu  ft/s  at  differ- 
ent locations  in  the  Polallie  Creek  canyon.  When 
the  volume  of  the  solid  debris  was  subtracted  out, 
a  minimum  peakwater  discharge  of  40,000  cu  ft/s 
was  obtained.  A  computer  dambreak  model  simu- 
lated peak  flow  for  the  outbreak  flood  on  the  East 
Fork  Hood  River  in  the  range  of  20,000  to  30,000 
cu  ft/s  using  various  breach  shapes  and  durations 
of  breach  between  5  and  15  minutes.  A  slope 
conveyance  computation  of  0.25  mi  downstream 
from  the  dam  gave  a  peak  water  discharge  (solids 
subtracted  out)  for  the  debris-laden  flood  of  12,000 
to  20,000  cu  ft/s,  depending  on  the  channel  rough- 
ness coefficient  selected.  (USGS) 
W88-03104 


UNIVERSAL  SOIL  LOSS  EQUATION  AND 
THE  SOIL  LOSS  ESTIMATION  MODEL  FOR 
SOUTHERN  AFRICA:  CONCEPTS,  VARIA- 
BLES AND  AREAL  APPLICATION, 

Department  of  Agricultural  Technical  Services, 
Pretoria  (South  Africa).  Div.  of  Agricultural  Engi- 
neering. 

A.  A.  Smithen,  and  R.  E.  Schulze. 
University  of  Natal  Agricultural  Catchments  Re- 
search Unit  Report  No  7,  Part  1  -  Field  Studies, 
Data  Processing,  Techniques  and  Models  for  Ap- 
plied Hydrological  Research  -  Vol   1,  p  298-325, 


1979.  14  fig,  1  tab,  15  ref. 

Descriptors:  *Soil  erosion,  'Mathematical  models, 
•Erosion  rates,  Forecasting,  Rainfall  rate,  Soil 
types,  Land  management,  Topography,  Model 
studies,  Kinetic  energy,  Slopes,  Erosion  control, 
Mapping,  Rainfall  distribution,  Cedara,  USLW, 
SLEMSA. 

Chapter  13  of  Section  D:  Hydrological  Studies  of 
Soil  Loss,  deals  with  an  areal  application  of  the 
USLE  (Universal  Soil  Loss  Equation)  and  the 
SLEMSA  (Soil  Loss  Estimation  Model  for  South- 
ern Africa),  which  were  both  used  to  produce 
maps  showing  the  erosion  potential  of  three  small 
agricultural  catchments  at  Cedara.  A  first  estimate 
of  soil  loss  can  be  obtained  with  either  model  and 
the  choice  of  the  one  applied  remains  subjective.  In 
general  the  USLE  predicted  higher  values  than 
SLEMSA.  (USGS) 
W88-03105 


CONTRIBUTION  OF  RAINFALL  EROSIVITY 
FROM  THUNDERSTORMS  IN  NATAL, 

Natal  Univ.,  Pietermaritzburg  (South  Africa). 
R.  E.  Schulze,  and  M.  L.  Easter. 
University  of  Natal  Agricultural  Catchments  Re- 
search Unit  Report  No  7,  Part  1  -  Field  Studies, 
Data  Processing,  Techniques  and  Models  for  Ap- 
plied Hydrological  Research  -  Vol  1,  p  326-344, 
1979.  8  fig,  2  tab,  6  ref. 

Descriptors:  *Soil  erosion,  'Erosion  rates,  'Mathe- 
matical models,  Rainfall  rate,  Erosion  control, 
Thunderstorms,  Storm  runoff,  Rainfall  intensity, 
Soil  conservation,  Decision  making,  South  Africa, 
Natal. 

Chapter  14  of  Section  D:  Hydrological  Studies  of 
Soil  Loss,  aims  at  assessing,  spatially  and  temporal- 
ly, the  contribution  of  rainfall  erosivity  from  thun- 
derstorms in  Natal,  applying  the  Universal  Soil 
Loss  Equation  and  the  Soil  Loss  Estimation  Model 
for  Southern  Africa.  Records  of  at  least  5  years' 
duration  from  10  autographic  raingages  located  in 
seven  bioclimatic  regions  throughout  Natal  and 
analyzed  by  the  break-point  digitizing  technique 
(Chapter  5)  to  a  resolution  of  two  minutes,  were 
used.  While  yielding  only  30  percent  of  the  rain- 
fall, thunderstorms  in  Natal  account  for  some  80 
percent  of  the  rainfall  erosivity.  Preliminary  maps 
of  thunderstorms  erosivity  indices  were  prepared 
for  Natal  illustrating  that,  all  other  factors  being 
equal,  certain  areas  were  four  times  as  prone  to 
erosion  from  thunderstorm  rainfalls  than  other 
areas.  (USGS) 
W88-03106 


EFFECTS  OF  GRAVITATIONAL  AND  EARTH- 
QUAKE FORCES  ON  THE  STABILITY  OF  THE 
SOUTH  FORK  CASTLE  CREEK  BLOCKAGE  IN 
THE  MOUNT  ST.  HELENS  AREA,  WASHING- 
TON, 

Geological  Survey,  Tacoma,  WA.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  8D. 
W88-03108 


CHANNEL  WIDENING  CHARACTERISTICS 
AND  BANK  SLOPE  DEVELOPMENT  ALONG 
A  REACH  OF  CANE  CREEK,  WEST  TENNES- 
SEE, 

Geological  Survey,  Nashville,  TN.  Water  Re- 
sources Div. 

A.  Simon,  and  C.  R.  Hupp. 

Available  from  USGS,  OFFSS,  Box  25425, 
Denver,  CO  80225.  Available  from  USGS, 
OFFSS,  Box  25425,  Denver,  CO  80225.  Supt  Doc, 
USGPO,  Wash,  DC  20402.  In:  USGS  Water- 
Supply  Paper  2290,  1986.  p  113-126,  10  fig,  3  tab, 
1 1  ref. 

Descriptors:  'Channel  erosion,  'Channel  morphol- 
ogy, 'Vegetation  establishment,  'Tennessee, 
Rivers,  Soil  mechanics,  Channelization,  Lauder- 
dale County. 

Channelization  and  its  related  effects  have  led  to 
17  feet  of  degradation  and  150  feet  of  widening  of 
Cane  Creek  at  Hunter  Road,  from  1970  to  1983. 


The  causes  of  widening  are  (1)  overheightening  of 
the  loess  channel  banks  beyond  the  critical  bank 
height  (He)  by  incision  and  (2)  deflection  of  flow 
towards  the  right  bank  of  entrapped  trees  from 
upstream  bank  failures  resulting  in  severely  scal- 
loped banks  on  the  outside  bends  of  the  high  flow- 
thai  weg.  Tree-ring  evidence  and  channel-geometry 
data  indicate  an  average  bank-widening  rate  of 
about  4  feet  per  year.  Widening  occurs  predomi- 
nantly by  initial  detachment  from  the  bank  by  slab 
failure  followed  by  deep-seated  rotational  failures 
on  the  upper  banks.  Piping  and  tension-crack  de- 
velopment play  important  roles  in  these  processes. 
Estimates  of  further  channel  widening  over  the 
short-term  (10  to  20  years)  range  from  23  feet  to 
approximately  60  feet.  The  slough-line  angle,  used 
as  a  measure  of  temporary  stability  in  the  develop- 
ment of  the  reach's  banks,  is  diagnostic  in  deter- 
mining amounts  of  widening.  The  slough-line  angle 
has  probably  flattened  from  an  angle  equal  to  its 
angle  of  internal  friction  (approximately  26  de- 
grees) to  its  present  inclination  (about  20  degrees), 
and  should  continue  to  flatten  as  Cane  Creek  de- 
velops a  new  flood  plain  at  an  elevation  lower  than 
its  present  one.  (USGS) 
W88-03122 


EVALUATION  OF  NITROGEN  APPLICATION 
TECHNIQUE  AND  TILLAGE  SYSTEM  ON  NI- 
TROGEN RUNOFF  FROM  AN  ERODIBLE 
SOIL, 

Purdue  Univ.,  Lafayette,  IN.  Water  Resources  Re- 
search Center. 

For  primary  bibliographic  entry  see  Field  5B. 
W88-03172 


RISK  OF  LEAVING  THE  SOIL  SURFACE  UN- 
PROTECTED AGAINST  FALLING  RAIN, 

Shahid  Chamran   Univ.,   Ahvaz  (Iran).   Dept.   of 

Soil  Science. 

H.  Ghadiri,  and  D.  Payne. 

Soil  &  Tillage  Research  SOTRD5,  Vol.  8,  No.  1-4, 

p  119-130,  November  1986.  8  fig,  2  tab,   13  ref. 

Descriptors:  'Soil  surfaces,  'Rainfall  impact,  'Pro- 
tection, 'Soil  erosion,  'Erosion  control,  'Rainfall, 
Erosion,  Stress,  Shear  stress,  Photography,  Aggre- 
gates, Soil  aggregates,  Soil  science,  Kinetic  energy, 
Slopes,  Soil  water,  Soil  stability. 

Raindrop  impact,  splash,  and  cratering  were  stud- 
ied quantitatively  by  photographic  and  nonphoto- 
graphic  methods  in  order  to  understand  the  mecha- 
nism of  rain  erosion  of  soil.  Results  show  that  even 
in  the  case  of  small  drops  falling  onto  stable  aggre- 
gates, most  of  the  splashed  droplets  formed  were 
loaded  with  soil  material.  Compressive  stress  of 
falling  raindrops  and  shear  stress  caused  by  flow- 
ing water  after  impact  were  calculated  using  the 
water-hammer  theory  and  equation  together  with 
the  measurement  of  lateral  and  upward  speed  on 
the  corona  on  the  films.  Lateral  flow  of  water  after 
impact  with  a  speed  several  times  greater  than 
impact  velocity  caused  very  high  shear  stress 
around  the  perimeter  of  the  impact  area.  Results 
show  that  the  erosive  power  of  raindrops  is  much 
higher  than  suggested  by  kinetic  energy,  and  there 
is  no  nonerosive  rain.  Therefore,  there  is  a  great 
risk  in  leaving  the  soil  surface  unprotected,  even 
for  soils  with  stable  aggregates.  The  effects  of 
factors  such  as  aggregate  stability,  degree  of  soil 
wetness,  thickness  of  the  water  film  on  the  soil 
surface,  degree  of  slope,  and  surface  roughness  are 
discussed.  (Doria-PTT) 
W88-03193 


MODELING    SOIL    EROSION,    TRANSPORT 
AND  DEPOSITION, 

City  Coll.,  New  York. 

For  primary  bibliographic  entry  see  Field  2J. 

W88-03196 


MODELING    SOIL    EROSION,    TRANSPORT 
AND  DEPOSITION, 

City  Coll.,  New  York. 
R.  M.  Khanbilvardi,  and  A.  S.  Rogowski. 
Ecological  Modelling  ECMODT,  Vol.  33,  No.  2-4, 
p  255-268,  October   1986.    10  fig,  2  tab,  22  ref. 


WATER  CYCLE— Field  2 


Erosion  and  Sedimentation — Group  2J 


Descriptors:  'Model  studies,  'Soil  erosion.  'Math- 
ematical studies,  'Simulation  analysis,  'Sediment 
transport,  'Sedimentation.  Erosion,  Rill  erosion. 
Sediments,  Estimating  equations.  Prediction,  Flow, 
Storms,  Model  testing.  Watersheds,  Agricultural 
watersheds,  Sediment  yield.  Scour. 

The  mathematical  simulation  of  erosion  on  upland 
areas  is  described.  The  erosion  process  is  divided 
into  nil  and  interrill  components  according  to  the 
source  of  eroded  sediment.  The  model  provides 
estimates  of  sediment  yield,  predicts  flow  patterns, 
delineates  partial  contributing  areas,  and  shows 
principal  zones  of  deposition.  The  model  permits 
changes  in  parameter  values  from  storm  to  storm 
and  allows  a  distribution  of  soil  characteristics 
over  an  area.  It  predicts  patterns  of  sediment  and 
water  flow  as  well  as  the  amounts  of  soil  lost  from 
rill  channels  by  scour  and  from  contributing  areas 
by  detachment.  The  model  was  executed  for  more 
than  30  storm  events  on  two  agricultural  water- 
sheds in  Nebraska.  Results  suggest  that  the  model 
can  produce  satisfactory  agreement  between  pre- 
dicted and  measured  values  of  sediment  yield,  and 
may  prove  to  be  a  practical  tool  to  analyze  the 
influence  of  varying  the  particle  size,  role  of  sedi- 
ment delivery  ratio,  and  alternate  management 
practices.  (Doria-PTT) 
W88-03196 


RANDOM  FIELD  MODELLING  OF  SPATIAL 
VARIATIONS  IN  EROSION  AND  DEPOSI- 
TION IN  FLAT  ALLUVIAL  LANDSCAPES  IN 
ARID  CENTRAL  AUSTRALIA, 

Commonwealth  Scientific  and  Industrial  Research 

Organization,   Alice  Springs  (Australia).   Div.   of 

Wildlife  and  Rangelands  Research. 

G.  Pickup,  and  V.  H.  Chewings. 

Ecological  Modelling  ECMODT,  Vol.  33,  No.  2-4, 

p   269-296,   October    1986.    8   fig,   6  tab,   27   ref. 

Descriptors:  'Model  studies,  'Spatial  distribution, 
•Erosion,  'Sedimentation,  'Alluvial  plains,  'Aus- 
tralia, 'Arid  lands,  Distribution,  Forecasting, 
Remote  sensing,  Satellite  technology,  Stochastic 
process. 

A  study  was  undertaken  to  detect,  describe,  and 
forecast  spatial  patterns  of  erosion  and  deposition 
on  a  broad  scale  using  remotely  sensed  data  from 
Landsat  that  have  been  transformed  to  produce  an 
index  of  erosion  and  deposition  intensity.  The  sto- 
chastic process  used  is  a  simultaneous  autoregres- 
sive  spatial  model  defined  on  a  finite  lattice.  Meth- 
ods are  described  for  fitting  the  model,  generating 
synthetic  data,  and  obtaining  input  data  by  decon- 
volution  for  use  in  subsequent  forecasting  with 
another  model.  Studies  of  test  areas  in  central 
Australia  indicate  that  a  first  order,  8-neighbor- 
hood  model  structure  is  the  most  appropriate,  and 
that  there  are  consistent  changes  in  model  parame- 
ter values  as  the  amount  of  erosion  increases  in  a 
landscape.  It  is  concluded  that  if  the  input  series 
for  a  particular  area  may  be  derived,  the  model  for 
a  more  eroded  condition  may  be  applied  to  obtain 
a  forecast  of  the  spatial  patterns  that  would  occur 
if  the  area  should  suffer  more  intense  erosion. 
(Doria-PTT) 
W88-03197 


categories  of  erosion  potential  on  cropland.  Land 
capability  class-subclass  and  RKLS/T  categories 
are  compared  in  17  major  land  resource  areas 
where  wind  erosion  is  not  a  major  problem.  Data 
suggest  that  the  capability  class-subclass  system 
identifies  the  most  erodible  soils  with  the  subclass  e 
designation.  Within  a  given  region,  the  system  also 
provides  a  consistent,  progressive  ranking  of  soils 
with  increasing  physical  limitations  for  use  due  to 
erosion.  But  the  land  capability  class-subclass 
system  does  not  provide  a  uniform  erodibility 
ranking  across  regions  or  a  precise  categorization 
of  highly  erodible  soils.  (Author's  abstract) 
W88-03209 


MULTIVARIATE  GEOCHEMICAL  INVESTI- 
GATION OF  TRACE  METAL  POLLUTION  IN 
KUWAIT  MARINE  SEDIMENTS, 

Kuwait  Inst,  for  Scientific  Research,  Safat. 
For  primary  bibliographic  entry  see  Field  5B. 
W88-03291 


COASTAL  EROSION  AND  SEA  LEVEL  RISE: 
IMPLICATIONS  FOR  OCEAN  BEACH  AND 
SAN  FRANCISCO'S  WESTSIDE  TRANSPORT 
PROJECT, 

Harvard  Univ.,  Cambridge,  MA.  Dept.  of  Eco- 
nomics. 
P.  J.  Wilcoxen. 

Coastal  Zone  Management  Journal  CZMJBF,  Vol. 
14,  No.  3,  p  173-191,   1986.  9  fig,  5  tab,   12  ref. 

Descriptors:  'Beach  erosion,  'Coastal  erosion, 
♦Sea  level,  'Model  studies,  'Planning,  'Erosion 
forecasting,  'California,  San  Francisco,  Ocean 
Beach,  San  Francisco  Westside  Sewer  Transport, 
Damage,  Prediction,  Forecasting,  Water  level, 
Erosion,  Accelerated  erosion,  Erosion  control, 
Beaches,  Shores,  Mathematical  equations. 

One  of  the  consequences  of  sea  level  rise  resulting 
from  the  greenhouse  effect  is  increased  coastal 
erosion.  A  model  of  erosion  that  can  be  used  to 
estimate  the  response  of  beaches  to  sea  level  rise  is 
discussed.  The  model  is  applied  to  Ocean  Beach, 
California,  with  particular  attention  to  the  conse- 
quences of  accelerated  erosion  for  the  San  Francis- 
co Westside  Sewer  Transport.  Results  obtained 
show  that  erosion  produced  by  accelerated  sea 
level  rise  could  cause  substantial  damage  to  the 
structure.  Large  expenditures  on  beach  nourish- 
ment will  be  required  to  protect  the  transport  and 
the  recreational  value  of  the  beach.  (Author's  ab- 
stract) 
W88-03294 

PROGRESS  REPORT  ON  THE  EFFECTS  OF 
HIGHWAY  CONSTRUCTION  ON  SUSPEND- 
ED-SEDIMENT DISCHARGE  IN  THE  COAL 
RIVER  AND  TRACE  FORK,  WEST  VIRGINIA 

1975-81, 

Geological  Survey,  Charleston,  WV.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  4C. 
W88-03324 


DEFINING  EROSION  POTENTIAL  ON  CROP- 
LAND: A  COMPARISON  OF  THE  LAND  CA- 
PABILITY CLASS-SUBCLASS  SYSTEM  WITH 
RKLS/T  CATEGORIES, 

Economic    Research    Service,    Washington,    DC. 

Natural  Resource  Economics  Div. 

L.  K.  Lee,  and  J.  J.  Goebel. 

Journal  of  Soil  and  Water  Conservation  JWSCA3, 

Vol.  41,  No.  1,  p  41-44,  January-February  1986.  1 

fig,  4  tab,  10  ref. 

Descriptors:  'Erosion,  'Cropland,  'Mathematical 
equations,  'Planning,  'Soil  classification,  Environ- 
mental policy,  Soil  erosion,  Classification,  Rill  ero- 
sion, Sheet  erosion,  Cultivation. 

Land  capability  class-subclass  designations  and  the 
physical  factors  of  the  universal  soil  loss  equation 
(RKLS  categories)  are  compared  for  categoriza- 
tion of  erodible  lands.  The  ratio  of  RKLS  divided 
by  the  soil  loss  tolerance  (T)  is  used  to  define  three 


FLOOD  CHANNEL  GEOMETRY,  ELEVA- 
TIONS, AND  FLOOD  MAPS,  LOWER  TOUTLE 
AND  COWLITZ  RIVERS,  WASHINGTON, 
JUNE  1980  TO  MAY  1981, 

Geological    Survey,    Tacoma,    WA.    Water    Re- 
sources Div. 
R.  E.  Lombard. 

Available  from  USGS,  OFSS,  Box  25425,  Denver, 
CO  80225.  USGS  Water-Resources  Investigations 
Report  85-4080,  1986.  34  p,  19  fig,  12  ref. 

Descriptors:  'Channel  erosion,  'Volcanoes, 
•Channel  morphology,  'Mount  St.  Helens,  'Wash- 
ington, Mudfiows,  Streams,  Sediment  transport, 
Sediment  erosion,  Flood  control,  Flood  protection, 
Flood  hazards,  Toutle  River,  Cowlitz  River. 

The  volcanic  eruption  of  Mount  St.  Helens  on 
May  18,  1980,  triggered  mudfiows  that  deposited 
upwards  of  15  ft  of  sediment  in  the  channels  of  the 
lower  Toutle  and  Cowlitz  Rivers.  The  major  pop- 
ulation areas  along  the  lower  Cowlitz  River 
(Kelso,    Longview.Lexington,    and   Castle    Rock) 


were  not  flooded,  but  the  channel  capacity  of  the 
river  was  seriously  reduced  and  the  potential  for 
unusually  high  flood  elevations  from  fall  and 
winter  storms  was  an  obvious  concern.  The  U.S. 
Army  Corps  of  Engineers  began  dredging  oper- 
ations in  June  1980  to  alleviate  the  flood  hazard. 
Surveys  to  monitor  the  effect  of  changes  to  the 
channel  and  flood  plains  that  resulted  from  dredg- 
ing and  additional  sediment  inflow  from  the  upper 
Toutle  River  basin  were  started  in  June  1980  and 
continued  until  May  11,  1981,  when  dredging  oper- 
ations on  the  Cowlitz  River  had  been  completed. 
(USGS) 
W88-03327 


MEASUREMENTS  OF  SCOUR-DEPTH  NEAR 
BRIDGE  PIERS, 

Geological  Survey,  Minneapolis,  MN.  Water  Re- 
sources Div. 
For  primary  bibliographic  entry  see  Field  7B. 

W88-03337 


HYDRAULIC  GEOMETRY  AND  STREAM- 
FLOW  OF  CHANNELS  IN  THE  PICEANCE 
BASIN,  RIO  BLANCO  AND  GARFIELD  COUN- 
TIES, COLORADO, 

Geological  Survey,  Lakewood,  CO.  Water  Re- 
sources Div. 

J.  G.  Elliot,  and  K.  D.  Cartier. 
Available  from  USGS,  OFSS,  Box  25425,  Denver, 
CO  80225.  USGS  Water-Resources  Investigations 
Report  85-4118,   1986.  28  p,  9  fig,  4  tab,  25  ref. 

Descriptors:  'Streamflow,  'Channel  morphology, 
'Hydraulic  geometry,  'Multiple-regression  analy- 
sis, 'Colorado,  Basin  characteristics,  Streamflow 
forecasting,  Piceance  basin. 

The  influence  of  streamflow  and  basin  characteris- 
tics on  channel  geometry  was  investigated  at  18 
perennial  and  ephemeral  stream  reaches  in  the 
Piceance  basin  of  northwestern  Colorado.  Results 
of  stepwise  multiple  regression  analyses  indicated 
that  the  variabilities  of  mean  bankfull  depth  (D) 
and  bankfull  cross-sectional  flow  area  (Af)  were 
predominantly  a  function  of  bankfull  discharge 
(QB),  and  that  most  of  the  variability  in  channel 
slopes  (S)  could  be  explained  by  drainage  area 
(DA).  None  of  the  independent  variables  selected 
for  the  study  could  account  for  a  large  part  of  the 
variability  in  bankfull  channel  width  (W).  (USGS) 
W88-03338 


EFFECT  OF  URBANIZATION  ON  STREAM- 
FLOW,  SEDIMENT  LOADS,  AND  CHANNEL 
MORPHOLOGY  IN  PHEASANT  BRANCH 
BASIN  NEAR  MIDDLETON,  WISCONSIN, 

Geological  Survey,  Madison,  WI.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  2E. 
W88-03357 

SEDIMENT  DISCHARGE  IN  THE  COLORADO 
RIVER  NEAR  DE  BEQUE,  COLORADO, 

Geological   Survey,   Lakewood,   CO.   Water  Re- 
sources Div. 
D.  L.  Butler. 

Available  from  USGS,  OFSS,  Box  25425,  Denver, 
CO  80225.  USGS  Water-Resources  Investigations 
Report  85-4266,   1986.  30  p,   10  fig,  8  tab,  7  ref. 

Descriptors:  'Sediment  discharge,  'Silting,  'Sus- 
pended sediment,  'Bed  load,  'Reservoir  deposi- 
tion, 'Colorado  River,  Streamflow,  Sedimentation 
rate,  De  Beque,  Una,  Grand  Junction,  Colorado. 

A  study  was  conducted  to  determine  annual-sedi- 
ment discharge  at  the  site  of  a  proposed  reservoir 
on  the  Colorado  River  at  Una,  located  3  miles 
upstream  from  De  Beque,  Colorado.  Eleven  sus- 
pended sediment  samples  were  collected  during 
1984  at  the  De  Beque  bridge.  These  data  were 
combined  with  suspended  sediment  data  collected 
for  the  Colorado  River  at  two  nearby  streamflow 
gaging  stations  to  define  relations  between  sus- 
pended-sediment discharge  and  stream  discharge. 
Best  results  were  obtained  when  the  data  were 
separated  into  two  periods,  March  through  Octo- 
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ber,  and  November  through  February.  The  data 
for  March  through  October  were  separated  into 
two  periods:  (1)  Rising  stream-stage  period,  which 
includes  data  collected  prior  to  the  data  of  the 
annual  peak-stream  discharge,  and  (2)  falling 
stream-stage  period,  which  includes  data  collected 
after  the  date  of  the  annual  peak -stream  discharge. 
Nine  bedload  samples  were  collected  during  1984 
to  determine  the  contribution  of  bedload  sediment 
discharge  to  total  sediment  discharge.  Bedload  ac- 
counted for  <  2%  of  total  sediment  discharge. 
The  best  relations  describing  bedload  sediment  dis- 
charge were  obtained  when  the  bedload  data  were 
separated  into  two  periods:  (1)  Data  collected 
prior  to  the  date  of  the  annual  peak-stream  dis- 
charge, and  (2)  data  collected  after  the  date  of  the 
annual  peak-stream  discharge.  Mean  annual  sedi- 
ment discharge  in  the  Colorado  River  at  the  pro- 
posed Una  reservoir  site  was  estimated  to  be 
1,065,000  tons/year  for  October  1966  through  Sep- 
tember 1984.  Water  storage  capacity  of  the  pro- 
posed reservoir  would  decrease  about  30%  after 
100  years  at  this  sediment  discharge  rate.  (USGS) 
W88-03359 


MAGNITUDE  AND  FREQUENCY  OF  DEBRIS 
FLOWS,  AND  AREAS  OF  HAZARD  ON 
MOUNT  SHASTA,  NORTHERN  CALIFORNIA, 

Geological  Survey,  Reston,  VA.  Water  Resources 

Div. 

W.  R.  Osterkamp,  C.  R.  Hupp,  and  J.  C.  Blodgett. 

Available  from  USGS,  OFSS,  Box  25425,  Denver, 

CO  80225.  USGS  Open-File  Report  85-425,  1985. 

35  p,  8  fig,  2  tab,  23  ref. 

Descriptors:  *Debris  flows,  "California,  'Volca- 
noes, *Sediment  transport,  Pyroclastic  flows,  Haz- 
ards, Mount  Shasta,  Cascade  Range. 

Debris  flows  on  Mount  Shasta,  northern  Califor- 
nia, have  occurred  frequently  during  the  late  Holo- 
cene  in  response  to  rapid  runoff  from  melting  snow 
and  ice.  Glacial-meltwater  streams  that  deeply 
incise  unstable  pyroclastic  and  related  flow  depos- 
its typically  from  debris  flows  when  high  dis- 
charge rates  cause  slope  failures  within  steep- 
walled  gorges.  The  landslide  material  either  ad- 
sorbs streamflow  quickly  and  becomes  a  slurry  or 
it  briefly  dams  the  stream  and  converts  to  a  debris 
flow  as  breaching  occurs.  All  glacial-meltwater 
streams  on  Mount  Shasta  have  been  repeated 
debris-flow  activity  during  the  last  500  years. 
During  this  period,  large-magnitude,  potentially 
destructive  flows  on  Mount  Shasta  have  occurred 
at  a  rate  of  four  per  century,  but  smaller  flows 
contained  by  stream  channels  may  be  10  to  20 
times  more  numerous.  The  smaller  debris  flows  on 
Mount  Shasta  pose  little  hazard  to  human  life  or 
property,  whereas  larger,  out-of-channel  flows 
could  cause  minor  damage.  Only  the  City  of 
McCloud  and  inhabited  areas  on  the  Whitney- 
Bolam  fan  appear  to  be  threatened  by  possible 
debris-flow  activity.  None  of  the  streams  lacking 
glacial  meltwater  have  had  significant  debris-flow 
activity  during  late  Holocene  time.  Sediment  yields 
from  upper  fan  areas  of  Mount  Shasta  are  very 
high,  but  most  of  the  sediment,  moved  by  debris 
flows  from  upper  slopes  is  redeposited  on  lower 
fan  areas,  locally  causing  extensive  and  rapid  ag- 
gradation of  the  fan  surface.  Little  sediment  enters 
a  through-flowing  stream  network.  Correspond- 
ingly high  denudation  rates  in  the  sediment  source 
areas  for  debris  flows  (the  deep  gorges)  suggest 
that  a  high  frequency  of  debris  flows  may  be 
unique  in  recent  centuries.  (USGS) 
W88-03370 


PROCEEDINGS  OF  THE  ADVANCED  SEMI- 
NAR ON  SEDIMENTATION,  AUGUST  15-19, 
1983,  DENVER,  COLORADO, 

Geological  Survey,  Reston,  VA.  Water  Resources 

Div. 

G.  D.  Glysson. 

Available  from  USGS,  OFSS,  Box  25425,  Denver, 

CO  80225.  USGS  Open-File  Report  85-98,  1985. 

69  p,  13  fig,  6  tab,  38  ref. 

Descriptors:  •Sedimentation,  'Sediment  transport, 
Channel  morphology,  Bedload,  Coal  mining,  Ero- 
sion, Modeling,  Instrumentation,  Debris  flow, 
Sediment  chemistry. 


On  August  15-19,  1983,  the  U.S.  Geological  Sur- 
vey's Water  Resources  Division  sponsored  an  ad- 
vanced seminar  on  sedimentation  at  the  National 
Training  Center  in  Lakewood,  Colorado.  Topics 
discussed  were  modeling,  mud,  and  debris  flows, 
transport,  sediment  chemistry,  channel  morpholo- 
gy, instrumentation,  and  bed  load.  This  circular 
presents  summaries  of  28  presentations.  (USGS) 
W88-03383 


SEDIMENT  DISCHARGE  DATA  FOR  THE 
LOWER  REACH  OF  CAMPBELL  CREEK,  AN- 
CHORAGE, ALASKA:  MAY  TO  OCTOBER 
1986, 

Geological   Survey,  Anchorage,   AK.   Water  Re- 
sources Div. 
S.  W.  Lipscomb. 

Available  from  USGS,  OFSS,  Box  25425,  Denver, 
CO  80225.  USGS  Open-File  Report  87-101,  1987. 
8  p,  3  fig,  3  tab,  5  ref. 

Descriptors:  'Sediment  discharge,  'Urban  runoff, 
'Alaska,  'Anchorage,  Bridge  design,  Suspended 
sediment. 

Streamflow  and  suspended  sediment  data  were  col- 
lected at  two  sites  in  Anchorage,  Alaska,  one  up- 
stream and  one  downstream  from  the  proposed 
bridge  construction  site.  Immediately  downstream 
from  the  study  reach,  the  creek  enters  Campbell 
Lake,  an  artificial  impoundment  in  which  sedimen- 
tation is  becoming  of  concern  to  recreational  users 
and  lakeside  residents.  (USGS) 
W88-03388 


CHANNEL  GEOMETRY  AND  HYDROLOGIC 
DATA  FOR  SIX  ERUPTION-AFFECTED  TRIB- 
UTARIES OF  THE  LEWIS  RIVER,  MOUNT  ST. 
HELENS,  WASHINGTON,  WATER  YEARS 
1983-84, 

Geological  Survey,  Portland,  OR.  Water  Re- 
sources Div. 

H.  A.  Martinson,  H.  E.  Hammond,  W.  W.  Mast, 
and  P.  D.  Mango. 

Available  from  USGS,  OFSS,  Box  25425,  Denver, 
CO  80225.  USGS  Open-File  Report  85-631,  1986. 
161  p,  29  fig,  6  tab,  15  ref. 

Descriptors:  'Stream  profiles,  'Channel  morpholo- 
gy, 'Bank  erosion,  'Volcanoes,  'Mount  St. 
Helens,  'Washington,  Cross  sections,  Channel  ero- 
sion, River  basins,  Mudflows. 

The  May  18,  1980,  eruption  of  Mount  St.  Helens 
generated  a  lateral  blast,  lahars,  and  tephra  depos- 
its that  altered  stream  channels  in  the  Lewis  River 
drainage  basin.  In  order  to  assess  potential  flood 
hazards,  monitor  channel  adjustments,  and  con- 
struct a  sediment  budget  for  disturbed  drainages  on 
the  east  and  southeast  flanks  of  the  volcano,  chan- 
nel cross  sections  were  monumented  and  surveyed 
on  Pine  Creek,  Muddy  River,  and  Smith  Creek 
during  September  and  October  of  1980.  Additional 
cross  sections  were  monumented  and  surveyed  on 
Swift  Creek,  Bean  Creek,  and  Clearwater  Creek 
during  1981.  This  network  of  channel  cross  sec- 
tions has  been  resurveyed  annually.  Selected  cross 
sections  have  been  surveyed  more  frequently,  fol- 
lowing periods  of  higher  flow.  Longitudinal 
stream  profiles  of  the  low-water  thalweg  and  (or) 
water  surfaces  were  surveyed  periodically  for  se- 
lected short  reaches  of  channel.  Corresponding 
map  views  for  these  reaches  were  constructed 
using  the  survey  data  and  aerial  photographs.  This 
report  presents  plots  of  channel  cross-section  pro- 
files, longitudinal  stream  profiles,  and  channel 
maps  constructed  from  survey  data  collected 
during  water  years  1983-84.  (USGS) 
W88-03401 


EVALUATION  OF  THE  PRECIPITATION- 
RUNOFF  MODELING  SYSTEM,  BEAVER 
CREEK,  KENTUCKY, 

Geological  Survey,  Louisville,  KY.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  2E. 
W88-03422 


SEDIMENT  TRANSPORT  ON  STEEP  SLOPES, 


Clemson  Univ.,  SC.  Dept.  of  Civil  Engineering. 
N.  M.  Aziz. 

Available  from  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  PB87- 190708/ 
AS.  Price  codes:  A05  in  paper  copy,  A01  in  micro- 
fiche. Water-Resources  Investigations  Report  84- 
4158,  1987.  34  p,  9  fig,  3  tab,  3  ref.  Contract  No. 
14-08-0001-G-1043.  Project  No  USGS  G1043-O4. 

Descriptors:  'Sediment  transport,  'Open  channels, 
'Shallow  water,  'Stability  analysis,  Packed  beds, 
Alluvial  channels,  Rapid  flow,  Steep  slopes,  Math- 
ematical models. 

The  transport  of  non-cohesive  sediment  down 
steep  slopes  was  studied  both  experimentally  and 
theoretically.  The  experimental  analysis  included 
evaluation  of  the  transport  capacity  of  steep  chan- 
nels with  simulated  bed  roughness  and  various 
grain  sizes.  The  observations  made  during  the  ex- 
perimental analysis  on  the  mode  of  transport  were 
utilized  to  develop  a  mathematical  model.  The 
mathematical  model  utilizes  conservation  of  mass 
and  conservation  of  momentum  of  the  water  and 
the  sediment  flow.  To  render  the  system  of  equa- 
tions complete,  a  constitutive  model,  and  in  par- 
ticular a  Bingham  model,  for  the  sediment  defor- 
mation was  selected.  The  transport  capacity  of 
flows  on  steep  slopes  was  considered  to  take  place 
at  the  inception  of  flow  instabilities  in  the  upper 
flow  regime.  The  comparison  of  the  experimental 
and  theoretical  results  indicates  that  the  transport 
of  sediment  down  steep  slopes  depends  heavily  on 
the  flow  rate,  slope  and  grain  size.  The  comparison 
also  indicates  that  the  moving  sediment  layer 
varies  from  2  to  5  grain  diameters  in  thickness. 
(Aziz-WRRI) 
W88-03444 


TRAP  EFFICIENCY  OF  A  SEDIMENT-CON- 
TROL POND  BELOW  A  BLOCK-CUT  COAL 
MINE  IN  FAYETTE  COUNTY,  PENNSYLVA- 
NIA, 

Geological   Survey,   Harrisburg,   PA.   Water   Re- 
sources Div. 
For  primary  bibliographic  entry  see  Field  4C. 

W88-03451 


DETERMINATION  OF  ROUGHNESS  COEFFI- 
CIENTS FOR  STREAMS  IN  COLORADO, 

Geological   Survey,   Lakewood,   CO.   Water  Re- 
sources Div. 
For  primary  bibliographic  entry  see  Field  2E. 

W88-03463 


MATHEMATICAL  MODELING  OF  SEDIMEN- 
TATION EFFECTS  ON  WATER  RESOURCES 
SYSTEMS, 

Mississippi  State  Univ.,  Mississippi  State.  Center 
for  Computational  Hydroscience  and  Engineering. 
S.  S.  Y.  Wang. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  PB87-159455/ 
AS.  Price  codes:  A03  in  paper  copy,  A01  in  micro- 
fiche. Mississippi  Water  Resources  Research  Insti- 
tute, Mississippi  State.  Technical  Completion 
Report  G1026-05,  July  1986.  35  p,  23  fig,  94  ref. 
Contract  No.  14-08-0001-G1026.  Project  No. 
USGS  G 1026-05. 

Descriptors:  'Sedimentation,  'Distribution  sys- 
tems, 'Mathematical  models,  'Path  of  pollutant, 
Sediment,  Deposition. 

Mathematical  modeling  was  studied  for  use  in  in- 
vestigating sedimentation  in  water  resources  sys- 
tems. This  study  in  important  because  soil  sediment 
is  not  only  the  major  water  pollutant  itself  by 
weight  and  volume,  but  also  carrier  and  storage 
agent  of  many  other  kinds  of  pollution.  A  numeri- 
cal-empirical model  has  been  developed  for  this 
purpose,  which  contains  three  basic  elements:  1-d, 
2-d,  and  3-d  models.  To  study  either  the  basic 
characteristics  of  water  resources  systems  or  their 
response  to  external  actions,  one  can  use  the  1-d 
element  to  predict  the  approximate  behaviors  of 
the  overall  system,  and  use  neither  2-d  or  3-d 
element  to  obtain  properties  of  greater  details  or 
higher  resolution  at  certain  localities  where  2-d  or 
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3-d  information  of  higher  resolution  is  needed. 
This  model  not  only  has  combined  the  state-of-the- 
art  numerical  methodology  and  the  most  reliable 
empirical  knowledge  but  also  is  capable  of  produc- 
ing optimum  amounts  of  information  at  least  cost. 
This  cost-effective  tool  has  the  potential  of  being 
important  in  evaluating  the  effectiveness  of  engi- 
neering designs  and  remedial  measures  for  main- 
taining the  quality  and  supply  of  water  resources, 
as  well  as  in  predicting  the  effects  of  management 
and  planning  policies  on  the  water  resources  sys- 
tems from  short  and  long  term  points  of  view. 
(Wang-University  of  Mississippi) 
W88-03492 


2K.  Chemical  Processes 


REDOX  REACTIONS,  MINERAL  EQUILIB- 
RIA, AND  GROUND  WATER  QUALITY  IN 
NEW  ZEALAND  AQUIFERS, 

Department  of  Scientific  and  Industrial  Research, 

Petone  (New  Zealand).  Chemistry  Div. 

For  primary  bibliographic  entry  see  Field  5B. 

W88-02539 


INTERACTION  BETWEEN  ORGANIC  MOLE- 
CULES AND  MINERAL  SURFACES, 

Michigan  State  Univ.,  East  Lansing.  Dept.  of  Crop 

and  Soil  Sciences. 

For  primary  bibliographic  entry  see  Field  5B. 

W88-02550 


CONTAMINANTS        IN        GROUNDWATER: 
CHEMICAL  PROCESSES, 

Waterloo  Univ.  (Ontario). 

For  primary  bibliographic  entry  see  Field  5B. 

W88-02605 


DETERMINATION  OF  ALKALI  AND  ALKA- 
LINE EARTH  IONS  TN  RAIN  WATER  BY  ION 
CHROMATOGRAPHY  (BESTIMMUNG  VON 
ALKALI-  UND  ERDALKALIIONEN  IN  RE- 
GENWASSERPROBEN  MIT  DER  IONEN- 
CHROMATOGRAPHIE), 

Technische  Hochschtrie  Darmstadt  (Germany, 
F.R.).  Fachbereich  Anorganische  Chemie  und 
Kernchemie. 

For  primary  bibliographic  entry  see  Field  5A. 
W88-02671 


GAS-CHROMATOGRAPHIC  ELEMENTAL 

ANALYSIS  VIA 

DICTRIFLUOROETHYDDITHIOCARBAMATO- 
CHELATES:  X.  CAPILLARY  GAS  CHROMA- 
TOGRAPHY AT  THE  PG-LEVEL  -  DETERMI- 
NATION OF  CO  AND  CR(VI)  BESIDES  CR(III) 
IN  RTVER  WATER, 

Mainz  Univ.  (Germany,  F.R.).  Inst,  fuer  Anorgan- 
ische Chemie  und  Analytische  Chemie. 
For  primary  bibliographic  entry  see  Field  5A. 
W88-02672 


ION-CHROMATOGRAPHIC  DETERMINA- 
TION OF  CHLOROACETATE  AND  DICHLOR- 
OACETATE  IN  PRECIPITATIONS  (IONEN- 
CHROMATOGRAPHISCHE  BESTIMMUNG 
VON  CHLORACETAT  UND  DICHLORACETAT 
IN  NIEDERSCHLAGSWASSERPROBEN), 
Technische  Hochschule  Darmstadt  (Germany, 
F.R.).  Fachbereich  Anorganische  Chemie  und 
Kernchemie. 

For  primary  bibliographic  entry  see  Field  5A. 
W88-02673 


DETERMINATION  OF  ORGANIC  GROUP  PA- 
RAMETERS (AOCL,  AOBR,  AOS)  IN  WATER 
BY  MEANS  OF  ION-CHROMATOGRAPHIC 
DETECTION, 

Gesamthochschule  Paderborn  (Germany,  F.R.). 
For  primary  bibliographic  entry  see  Field  5A. 
W88-02674 


SYNCHRONOUS  FLUORESCENCE  SPECTRA 
OF  NATURAL  WATERS:  TRACING  SOURCES 
OF  DISSOLVED  ORGANIC  MATTER, 


North   Carolina   Univ.   at   Chapel   Hill.   Dept.   of 
Environmental  Sciences  and  Engineering. 
For  primary  bibliographic  entry  see  Field  7B. 
W88-02676 


NIGHT-TIME   N205/N03   CHEMISTRY    AND 
NITRATE  IN  DEW  WATER, 

Ford  Motor  Co.,  Dearborn,  MI.  Research  Staff. 
For  primary  bibliographic  entry  see  Field  5B. 
W88-02682 


RAIN    CHEMISTRY    AT   A    MIDCONTINENT 
SITE,  U.S.A.,  1980-1984, 

Arkansas  Univ.,  Fayetteville.  Dept.  of  Geology. 
For  primary  bibliographic  entry  see  Field  2B. 
W88-02683 


SUPERSATURATION  OF  CARBONYL  SUL- 
FIDE (OCS)  IN  RAIN  WATERS, 

Centre  des  Faibles  Radioactives,  Gif-sur-Yvette 
(France). 

5.  Belviso,  N.  Mihalopoulos,  and  B.  C.  Nguyen. 
Atmospheric  Environment  ATENBP,  Vol.  21,  No. 

6,  p   1363-1367,  June   1987.  4  fig,   1   tab,  20  ref. 

Descriptors:  *Supersaturation,  *Carbonyl  sulfide, 
*Rain  chemistry,  'Water  chemistry,  'Rainfall, 
Rainfall  analysis,  Acidity,  Oxidation,  Sulfur  com- 
pounds. 

Rain  samples  were  collected  during  9  months  in 
1985  at  Gif-sur-Yvette,  France,  and  their  carbonyl 
sulfide  content  was  measured.  The  majority  of  the 
45  samples  revealed  the  presence  of  significant 
OCS  supersaturation.  The  average  supersaturation 
index  is  8.0  +  or  -  5.8  and  the  excess  of  dissolved 
OCS  is  correlated  positively  with  the  acid  content 
of  the  rain  water.  The  cause  of  the  OCS  enhance- 
ment is  still  unknown.  This  could  probably  be 
attributed  to  production  processes  within  the  rain 
drops,  for  which  experimental  evidences  are  not 
generally  available.  Several  chemical  mechanisms 
can  be  proposed  to  account  for  this  phenomenon 
including  the  photo-oxidation  of  the  organic  mate- 
rial, the  oxidation  of  some  reduced  sulfur  gases  and 
the  hydrolysis  of  thiocyanate  ions.  Because  of  the 
OCS  enhancement,  rainfall  in  industrial  areas  may 
provide  OCS  into  the  atmosphere  and  could  be  a 
source  of  OCS  rather  than  a  sink.  (Alexander- 
PTT) 
W88-02684 


VARIATION  OF  WET  DEPOSITION  CHEMIS- 
TRY IN  SEQUOIA  NATIONAL  PARK,  CALI- 
FORNIA, 

Sequoia  and  Kings  Canyon  National  Parks,  Three 

Rivers,  CA. 

For  primary  bibliographic  entry  see  Field  5B. 

W88-02685 


TREATING  UNCERTAINTY  IN  MODELS  OF 
THE  ATMOSPHERIC  CHEMISTRY  OF  NI- 
TROGEN COMPOUNDS, 

UKAEA  Atomic  Energy  Research  Establishment, 

Harwell   (England).    Modelling   and   Assessments 

Group. 

R.  G.  Derwent. 

Atmospheric  Environment  ATENBP,  Vol.  21,  No. 

6,  p   1445-1454,  June   1987.   7  fig,  6  tab,   13  ref. 

Descriptors:  'Model  studies,  'Path  of  pollutants, 
♦Acid  rain,  Rain  chemistry,  'Water  chemistry, 
♦Rainfall,  'Nitrogen  compounds,  Transport,  Dep- 
osition. 

A  highly  simplified  model  of  the  long-range  trans- 
port and  deposition  of  nitric  oxide,  nitrogen  diox- 
ide, gaseous  nitric  acid  and  nitrate  aerosol  over 
NW  Europe  is  presented.  A  'constant  drizzle'  rep- 
resentation of  wet  removal  of  gaseous  nitric  acid 
and  nitrate  aerosol  is  developed  in  addition  to  the 
representation  of  dry  deposition  using  appropriate 
deposition  velocities.  An  analysis  of  the  sensitivity 
of  dry  and  wet  deposition  rates  of  oxidized  nitro- 
gen species  at  a  remote,  receptor  site  to  the  indi- 
vidual model  parameters  is  described.  This  analysis 
is  extended  using  latin  hypercube  sampling  to  an 
evaluation  of  the  uncertainties  in  modelled  dry  and 


wet  deposition  and  the  contribution  played  by  each 
model  input  parameter.  Clearly,  this  method  of 
analysis  can  contribute  to  a  discussion  of  uncertain- 
ties and  how  attention  from  field  studies  and  exper- 
imental work  can  best  be  directed  to  reducing 
present  uncertainties  and  improve  the  quantifica- 
tion of  the  behavior  of  nitrogen  in  NW  Europe.  It 
is  important  conclusion  of  this  work  that  the  calcu- 
lated dry  deposition  values  are  not  significantly 
influenced  by  uncertainties  in  emission  strengths 
because  other  parameters  are  much  more  uncer- 
tain. (Alexander-PTT) 
W88-02687 


ION-CHROMATOGRAPHIC  TRACE  ANALY- 
SIS OF  AMPEROMETRICALLY  DETECTABLE 
ANIONS  IN  WATER  (IONEN-CHROMATO- 
GRAPHISCHE  SPURENANALYSE  AMPERO- 
METRISCH  DETEKTIERBARER  ANIONEN  IN 
WASSERN), 

Stuttgart  Univ.  (Germany,  F.R.).  Inst,  fuer  Le- 
bensmittelchemie. 

For  primary  bibliographic  entry  see  Field  5A. 
W88-02724 


PRECONCENTRATION  OF  SILVER(I), 
GOLD(III)  AND  PALLADIUM(II)  IN  WATER 
SAMPLES  WITH  2,2'-DIPYRIDYL-3-((4- 
AMINO-5-MERCAPTO)-l,2,4- 
TRIAZOLYDHYDRAZONE  SUPPORTED  ON 
SILICA  GEL, 

Thessaloniki  Univ.,  Salonika  (Greece).  Lab.  of  An- 
alytical Chemistry. 

For  primary  bibliographic  entry  see  Field  5A. 
W88-02725 


GROUNDWATER  GEOCHEMISTRY  OF 
SHORT-TERM  AQUIFER  THERMAL  ENERGY 
STORAGE  TEST  CYCLES, 

Illinois  State  Water  Survey  Div.,  Champaign. 
For  primary  bibliographic  entry  see  Field  2F. 

W88-02778 


WATER  ANALYSIS, 

For  primary  bibliographic  entry  see  Field  5A. 
W88-02804 


DETERMINATION  OF  ALKALI  AND  ALKA- 
LINE EARTH  IONS  IN  RAIN  WATER  BY  ION 
CHROMATOGRAPHY  (BESTIMMUNG  VON 
ALKALI-  UND  ERDALKALIIONEN  IN  RE- 
GENWASSERPROBEN  MIT  DER  IONEN- 
CHROMATOGRAPHIE), 

Technische  Hochschule  Darmstadt  (Germany, 
F.R.).  Fachbereich  Anorganische  Chemie  und 
Kernchemie. 

For  primary  bibliographic  entry  see  Field  5A. 
W88-02816 


GAS-CHROMATOGRAPHIC  ELEMENTAL 

ANALYSIS  VIA  DKTRIFLUOROETHYL) 
DITHIOCARBAMATO  CHELATES:  X.  CAPIL- 
LARY GAS  CHROMATOGRAPHY  AT  THE  PG- 
LEVEL  -  DETERMINATION  OF  CO  AND 
CR(VI)  BESIDES  CR(III)  IN  RIVER  WATER, 
Mainz  Univ.  (Germany,  F.R.).  Inst,  fuer  Anorgan- 
ische Chemie  und  Analytische  Chemie. 
For  primary  bibliographic  entry  see  Field  5A. 
W88-02817 


ION-CHROMATOGRAPHIC  DETERMINA- 
TION OF  CHLOROACETATE  AND  DICHLOR- 
OACETATE  IN  PRECIPITATION  (IONEN- 
CHROMATOGRAPHISCHE  BESTIMMUNG 
VON  CHLOROACETAT  UND  DICHLOROACE- 
TAT  IN  NIEDERSCHLAGSWASSERPROBEN), 
Technische  Hochschule  Darmstadt  (Germany, 
F.R.).  Fachbereich  Anorganische  Chemie  und 
Kernchemie. 

For  primary  bibliographic  entry  see  Field  5A. 
W88-02818 


DETERMINATION  OF  ORGANIC  GROUP  PA- 
RAMETERS (AOCL,  AOBR,  AOS)  IN  WATER 
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Field  2— WATER  CYCLE 

Group  2K — Chemical  Processes 

BY    MEANS    OF    ION-CHROMATOGRAPHIC 
DETECTION, 

Gesamthochschule    Paderborn    (Germany,    F.R.). 
Fachbereich  13  -  Chemie  und  Chemietechnik. 
For  primary  bibliographic  entry  see  Field  5A. 
W88-02819 


ION  AND  TEMPERATURE  DEPENDENCE  OF 
ELECTRICAL  CONDUCTANCE  FOR  NATU- 
RAL WATERS, 

Minnesota  Univ.,  Duluth.  Dept.  of  Chemistry. 
For  primary  bibliographic  entry  see  Field  7B. 

W88-02857 


EXTRACTION  AND  RECOVERY  OF  POLYCY- 
CLIC  AROMATIC  HYDROCARBONS  FROM 
ENVIRONMENTAL  SOLIDS  USING  SUPER- 
CRITICAL FLUIDS, 

North  Dakota  Univ.,  Grand  Forks.  Energy  Re- 
search Center. 

For  primary  bibliographic  entry  see  Field  5A. 
W88-02858 


DETERMINATION  OF  VOLATILE  PRIORITY 
POLLUTANTS  IN  WATER  BY  PURGE  AND 
TRAP  AND  CAPILLARY  COLUMN  GAS 
CHROMATOGRAPHY/MASS  SPECTROME- 
TRY, 

Acurex  Corp.,  Mountain  View,  CA.  Environmen- 
tal Systems  Div. 

For  primary  bibliographic  entry  see  Field  5A. 
W88-02859 


DETERMINATION  OF  ALKYLBENZENESUL- 
FONATE  SURFACTANTS  IN  GROUNDWATER 
USING  MACRORETICULAR  RESINS  AND 
CARBON-13  NUCLEAR  MAGNETIC  RESO- 
NANCE SPECTROMETRY, 

Geological  Survey,  Denver,  CO.  Water  Resources 
Div. 

For  primary  bibliographic  entry  see  Field  5A. 
W88-02860 


SELECTIVE  PRECONCENTRATION  OF  IRON 
IN  BEVERAGES  AND  WATER  SAMPLES 
USING  2,4,6-TRI-2-PYRIDINYL-l,3,5-TRIA- 
ZINE-TETRAPHENYLBORATE- 
NAPHTHALENE  ADSORBENT, 
Indian  Inst,  of  Tech.,  New  Delhi.  Dept.  of  Chemis- 
try. 

For  primary  bibliographic  entry  see  Field  5A. 
W88-02861 


DESIGN  AND  EVALUATION  OF  AN  ELEC- 
TROCHEMICAL SENSOR  FOR  DETERMINA- 
TION OF  DISSOLVED  OXYGEN  IN  WATER, 

Universidad   Nacional   de   San   Luis  (Argentina). 
Facultad  de  Quimica,  Bioquimica  y  Farmacia. 
For  primary  bibliographic  entry  see  Field  7B. 
W88-02862 


NEUTRON  ACTIVATION  AND  ATOMIC  AB- 
SORPTION ANALYSIS  OF  ULVA  LACTUCA 
AND  GRACILARIA  VERRUCOSA  FROM 
THERMAIKOS  GULF,  GREECE, 

Sofia  Univ.  (Bulgaria).  Khimicheski  Fakultet. 
For  primary  bibliographic  entry  see  Field  5A. 
W88-02880 


HYDROGEOCHEMICAL  STUDY  OF  THE 
DRINKING  WATER  FROM  THE  KHAYBAR 
VILLAGE,  SW  SAUDI  ARABIA, 

King  Saud  Univ.,  Riyadh  (Saudi  Arabia). 
For  primary  bibliographic  entry  see  Field  2F. 
W88-02883 


COMPUTED  SOLID  PHASES  LIMITING  THE 
CONCENTRATION  OF  DISSOLVED  CON- 
STITUENTS IN  BASALT  AQUIFERS  OF  THE 
COLUMBIA  PLATEAU  IN  EASTERN  WASH- 
INGTON, 

Battelle  Pacific  Northwest  Labs.,  Richland,  WA. 
W  J  Deutsch,  E.  A.  Jenne,  and  K.  M.  Krupka. 
Available  from  the  National  Technical  Information 


Service,  Springfield,  VA  22161,  as  DE82-021962, 
A04  in  paper  copy,  A01  in  microfiche.  PNL-4089, 
August  1982.  Geochemical  Modeling  and  Nuclide/ 
Rock/Groundwater  Interaction  Studies.  37  p,  10 
fig,  2  tab,  61  ref,  append.  Contract  No.  DE-AC06- 
76RLO  1830. 

Descriptors:  *Water  chemistry,  'Aquifers,  'Radio- 
active wastes,  'Dissolved  solids,  'Solute  transport, 
Groundwater  pollution,  Path  of  pollutants,  Calcite, 
Calcium,  Minerals,  Groundwater  movement,  Clay 
minerals,  Silica,  Fate  of  pollutants,  Water  pollution 
sources,  Sorption,  Geochemistry,  Washington. 

A  speciation-solubility  geochemical  model, 
WATEQ2,  was  used  to  analyze  geographically- 
diverse,  groundwater  samples  from  the  aquifers  of 
the  Columbia  Plateau  basalts  in  eastern  Washing- 
ton. The  groundwater  samples  compute  to  be  at 
equilibrium  with  calcite,  which  provides  both  a 
solubility  control  for  dissolved  calcium  and  a  pH 
buffer.  Amorphic  ferric  hydroxide,  Fe(OH3(A)),  is 
at  saturation  or  modestly  oversaturated  in  the  few 
water  samples  with  measured  redox  potentials. 
Most  of  the  groundwater  samples  compute  to  be  at 
equilibrium  with  amorphic  silica  (glass)  and  waira- 
kite,  a  zeolite,  and  are  saturated  to  oversaturated 
with  respect  to  allophane,  an  amorphic  aluminosili- 
cate.  The  water  samples  are  saturated  to  undersa- 
turated  with  halloysite,  a  clay,  and  are  variably 
oversaturated  with  regard  to  other  secondary  clay 
minerals.  Equilibrium  between  the  groundwater 
and  amorphic  silica  presumably  results  from  the 
dissolution  of  the  glassy  matrix  of  the  basalt.  The 
oversaturation  of  the  clay  minerals  other  than  hal- 
lyosite  indicates  that  their  rate  of  formation  lags 
the  dissolution  rate  of  the  basaltic  glass.  The  mod- 
eling results  indicate  that  metastable  amorphic 
solids  limit  the  concentration  of  dissolved  silicon 
and  suggest  the  same  possibility  for  aluminum  and 
iron.  The  results  also  suggest  that  the  processes  of 
dissolution  of  basaltic  glass  and  formation  of  meta- 
stable secondary  minerals  are  continuing  even 
though  the  basalts  are  of  Miocene  age,  and  presum- 
ably have  undergone  a  long  history  of  contact  with 
groundwaters.  The  computed  solubility  relations 
are  found  to  agree  with  the  known  assemblages  of 
alteration  minerals  in  the  basalt  fractures  and  vesi- 
cles, if  account  is  taken  of  both  the  difficulty  of 
identifying  amorphic  phases  and  the  slow  rate  of 
formation  of  clay  minerals  at  low  temperatures. 
(Author's  abstract) 
W88-02894 


STREAMFLOW  AND  SPECIFIC-CONDUCT- 
ANCE DATA  FOR  BEAR  CREEK,  AUGUST  13, 
1985,  THE  OAK  RIDGE  RESERVATION,  TEN- 
NESSEE, 

Geological  Survey,  Knoxville,  TN.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  2E. 
W88-02954 


GROUND-WATER  QUALITY  DATA  FROM 
THE  NORTHERN  MISSISSIPPI  EMBAYMENT 
-  ARKANSAS,  MISSOURI,  KENTUCKY,  TEN- 
NESSEE AND  MISSISSIPPI, 

Geological  Survey,  Nashville,  TN.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  2F. 
W88-02955 


PROGRESS  REPORT  ON  THE  GEOCHEMIS- 
TRY OF  THE  SULFUR  CYCLE  IN  NORTHERN 
GREAT  PLAINS  COAL  MINES, 

Geological  Survey,  Bismarck,  ND.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  5B. 
W88-02975 


MAPS  SHOWING  DISTRIBUTION  OF  DIS- 
SOLVED SOLIDS  AND  DOMINANT  CHEMI- 
CAL TYPE  IN  GROUND  WATER,  BASIN  AND 
RANGE  PROVINCE,  NORTHERN  CALIFOR- 
NIA, 

Geological  Survey,  Lakewood,  CO.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  2F. 
W88-02983 


MAPS  SHOWING  DISTRIBUTION  OF  DIS- 
SOLVED SOLIDS  AND  DOMINANT  CHEMI- 
CAL TYPE  IN  GROUND  WATER,  BASIN  AND 
RANGE  PROVINCE,  TEXAS, 

Geological   Survey,   Lakewood,  CO.   Water  Re- 
sources Div. 
For  primary  bibliographic  entry  see  Field  2F. 

W88-02984 


MAPS  SHOWING  DISTRIBUTION  OF  DIS- 
SOLVED SOLIDS  AND  DOMINANT  CHEMI- 
CAL TYPE  IN  GROUND  WATER  BASIN  AND 
RANGE  PROVINCE,  SOUTHERN  CALIFOR- 
NIA, 

Geological  Survey,  Lakewood,  CO.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  2F. 
W88-02985 


MAPS  SHOWING  DISTRIBUTION  OF  DIS- 
SOLVED SOLIDS  AND  DOMINANT  CHEMI- 
CAL TYPE  IN  GROUND  WATER  BASIN  AND 
RANGE  PROVINCE,  IDAHO, 

Geological   Survey,   Lakewood,   CO.   Water   Re- 
sources Div. 
For  primary  bibliographic  entry  see  Field  2F. 

W88-02986 


PHRQINPT-AN  INTERACTIVE  COMPUTER 
PROGRAM  FOR  CONSTRUCTING  INPUT 
DATA  SETS  TO  THE  GEOCHEMICAL  SIMU- 
LATION PROGRAM  PHREEQE, 

Geological  Survey,  Reston,  VA.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  7B. 

W88-03003 


RECONNAISSANCE  OF  THE  QUALITY  OF 
SURFACE  WATER  IN  THE  SAN  RAFAEL 
RIVER  BASIN,  UTAH, 

Geological   Survey,   Salt   Lake  City,   UT.   Water 

Resources  Div. 

J.  C.  Mundorff,  and  K.  R.  Thompson. 

Utah  Department  of  Natural  Resources,  Salt  Lake 

City,  Technical  Publication  No.  72,  1982.  53  p,  13 

fig,  7  tab,  10  ref. 

Descriptors:  'Water  quality,  'Surface  water,  'Flu- 
vial sediment,  'Sediment  yield,  'Utah,  Chemical 
constituents,  Chemical  analysis,  Surface  geology, 
Reconnaissance  studies,  Upper  Colorado  River 
Basin,  San  Rafael  River. 

This  water-quality  reconnaissance  of  the  San 
Rafael  River  basin  encompassed  an  area  of  about 
2,300  square  miles.  Data  were  obtained  by  the  U.S. 
Geological  Survey  one  or  more  times  at  1 1 6  sites 
from  June  1977-September  1978.  The  San  Rafael 
River,  which  is  formed  by  the  confluence  of  Hun- 
tington, Cottonwood  Creeks,  and  Ferron  Creek, 
0.33  mile  downstream  from  the  confluence  has  no 
perennial  tributaries.  Except  during  short  periods 
of  thunderstorm  runoff  in  tributaries,  the  flow  is  a 
composite  of  flow  from  Huntington,  Cottonwood, 
and  Ferron  Creeks.  The  greatest  change  in  chemi- 
cal characteristics  of  water  in  the  San  Rafael  River 
basin  occurs  in  Huntington,  Cottonwood  and 
Ferron  Creek  across  a  belt  of  land  10  to  15  miles 
wide  where  nearly  all  the  intensive  irrigation 
occurs.  Dissolved-solids  concentrations  at  the  di- 
versions are  generally  less  than  500  mg/L  and  at 
the  mouths  of  Huntington,  Cottonwood,  and 
Ferron  Creeks  are  generally  greater  than  2,000 
mg/L.  The  concentrations  of  trace  elements,  with 
the  exception  of  strontium,  were  low;  strontium 
concentrations  exceeded  1,500  mg/L  at  seven  sites. 
The  few  data  on  total  coliform,  fecal  coliform,  and 
fecal  streptococci  bacteria  indicate  a  general  ab- 
sence of  major  biologic  pollution  in  the  basin. 
(USGS) 
W88-03O05 


WATER-QUALITY  VARIATIONS  IN  ANTE- 
LOPE CREEK  AND  DEAD  MAN'S  RUN,  LIN- 
COLN, NEBRASKA, 

Geological  Survey,  Lincoln,  NE.  Water  Resources 
Div. 
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For  primary  bibliographic  entry  see  Field  5B. 
W88-03021 


QUALITY  OF  GROUND  WATER  IN  SOUTH- 
EASTERN-SOUTH CENTRAL  WASHINGTON, 

Geological    Survey,    Tacoma,    WA.    Water    Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  2F. 
W88-03027 


GROUND-WATER  CONTRIBUTION  TO  THE 
SALINITY  OF  THE  UPPER  COLORADO 
RIVER  BASIN, 

Geological  Survey,  Lakewood,  CO.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  5B. 
W88-03044 


INTERLABORATORY  COMPARABILITIES, 
BIAS,  AND  PRECISION  FOR  FOUR  LABORA- 
TORIES MEASURING  CONSTITUENTS  IN 
PRECIPITATION,  NOVEMBER  1982-AUGUST 
1983, 

Geological  Survey,  Lakewood,  CO.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  7B. 
W88-03046 


WATER  QUALITY  IN  THE  BLUE  CREEK  ARM 
OF  LAKE  EUFAULA  AND  BLUE  CREEK, 
OKLAHOMA,  MARCH-OCTOBER  1978, 

Geological  Survey,  Oklahoma  City,  OK.   Water 

Resources  Div. 

For  primary  bibliographic  entry  see  Field  5B. 

W88-03050 


GROUND-WATER  QUALITY  IN  THE  SANTA 
YNEZ  VALLEY,  CALIFORNIA, 

Geological  Survey,  Sacramento,  CA.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  5B. 
W88-03052 


SELECTED  WATER^QUALITY  DATA  FOR 
THE  SAN  JOAQUIN  RIVER  AND  ITS  TRIBU- 
TARIES, CALIFORNIA,  JUNE  TO  SEPTEM- 
BER 1985, 

Geological  Survey,  Sacramento,  CA.  Water  Re- 
sources Div. 
R.  J.  Gilliom. 

Available  from  USGS,  OFSS,  Box  25425,  Denver, 
CO  80225.  USGS  Open-File  Report  86-74,  1986. 
12  p,  1  fig,  2  tab,  3  ref. 

Descriptors:  *Water  quality,  *San  Joaquin  River, 
•California,  Boron,  Molybdenum,  Selenium, 
Streamflow,  Dissolved  solids. 

Streamflow,  specific  conductance,  and  concentra- 
tions of  dissolved  solids,  boron,  molybdenum,  and 
selenium  were  measured  at  11  sites  on  the  San 
Joaquin  River  and  its  tributaries  approximately 
twice  per  month  during  June  to  September  1985. 
Streamflows  were  lowest  in  the  San  Joaquin  River 
near  Stevinson  (median  43  cu  ft  sq  /sec)  and  in 
Mud  Slough  (median  74.7  cu  ft  sq).  The  flow  of 
the  San  Joaquin  River  increased  downstream  to 
Vernalis  (median  2,460  cu  ft  sq);  most  flows  are 
from  the  Merced  (median  221.5  cu  ft  sq),  Tuo- 
lumne (median  201  cu  ft  sq),  and  Stanislaus 
(median  1,390  cu  ft  sq)  Rivers,  which  enter  the  San 
Joaquin  River  from  the  east.  The  Stanislaus  River 
had  the  lowest  median  concentrations  of  dissolved 
solids  (59  milligrams  per  liter),  dissolved  boron  (10 
micrograms  per  liter),  and  dissolved  molybdenum 
(less  than  1  microgram  per  liter).  Dissolved  seleni- 
um was  lowest  in  the  Stanislaus,  Tuolumne,  and 
Merced  Rivers,  and  the  San  Joaquin  River  near 
Stevinson,  all  of  which  had  concentrations  that 
were  not  detectable  at  the  level  of  1  microgram 
per  liter,  except  for  one  detection  of  dissolved 
selenium  of  1  microgram  per  liter  in  the  Tuolumne 
River.  Mud  Slough  had  the  highest  median  con- 
centrations of  dissolved  solids  (1,425  milligrams 
per  liter),  dissolved  boron  (2,850  micrograms  per 
liter),  and  dissolved  selenium  (21  micrograms  per 
liter).  The  highest  dissolved  molybdenum  concen- 


trations were  in  Mud  Slough  (8  micrograms  per 
liter)  and  the  San  Joaquin  River  at  Freemont  Ford 
(8  micrograms  per  liter).  (USGS) 
W88-03097 


MARYLAND     SPRINGS-THEIR     THERMAL 
AND  CHEMICAL  CHARACTER, 

Geological    Survey,    Towson,    MD.    Water    Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  2F. 
W88-03102 


STUDY  AND  INTERPRETATION  OF  THE 
CHEMICAL  CHARACTERISTICS  OF  NATU- 
RAL WATER -3RD  EDITION, 

Geological  Survey,  Menlo  Park,  CA.  Water  Re- 
sources Div. 
J.  D.  Hem. 

Available  from  USGS,  OFSS,  Box  25425,  Denver, 
CO  80225.  USGS  Water-Supply  Paper  2254,  1985. 
264  p,  54  fig,  33  tab,  600  ref. 

Descriptors:  'Geochemistry,  'Water  chemistry, 
'Chemical  reactions,  Chemical  analysis,  Chemical 
thermodynamics,  Chemical  processes,  Water-qual- 
ity evaluation. 

Principles  of  chemistry,  geology,  and  hydrology 
and  naturally  occurring  or  man-influenced  process- 
es operating  at  and  near  the  surface  of  the  Earth 
produce  natural  water  compositions  that  range 
from  nearly  solute-free  rain  to  salt-saturated  under- 
ground brines.  Ways  in  which  these  factors  influ- 
ence the  occurrence  of  more  than  60  major  and 
minor  constituents  and  properties  of  natural  water 
are  discussed  and  illustrated  by  analytical  data  for 
more  than  80  water  samples.  Mathematical  and 
graphical  techniques  useful  for  pointing  out  corre- 
lations among  chemical  and  environmental  factors 
are  described  and  applied  to  these  data.  Evaluation 
of  water  resources  for  various  uses  and  maintaining 
satisfactory  quality  after  development  also  are 
aided  by  the  application  of  these  techniques.  This 
book  is  a  revised  and  updated  version  of  a  1970 
publication  with  the  same  title.  (USGS) 
W88-03112 


AQUEOUS  GEOCHEMISTRY  OF  THE 
BRADYS  HOT  SPRINGS  GEOTHERMAL 
AREA,  CHURCHILL  COUNTY,  NEVADA, 

Geological  Survey,  Carson  City,  NV.  Water  Re- 
sources Div. 

A.  H  Welch,  and  A.  M.  Preissler. 
Available     from     USGS,     OFFSS,     Box    25425, 
Denver,  CO  80225.  Supt  Doc,  USGPO,  Wash,  DC 
20402.  In:  USGS  Water-Supply  Paper  2290,  1986. 
p  17-36,  7  fig,  3  tab,  37  ref. 

Descriptors:  'Geochemistry,  'Geothermal  studies, 
•Nevada,  Geohydrology,  Hydrology,  Isotope 
studies,  Bradys  Hot  Springs. 

The  aqueous  geochemistry  of  the  Bradys  Hot 
Springs  geothermal  system  has  been  examined  to 
evaluate  the  source  of  recharge  to  the  system,  the 
thermal  aquifer  temperature,  and  the  geochemical 
controls  on  the  major  and  selected  minor  constitu- 
ents in  the  thermal  water.  The  Bradys  Hot  Springs 
geothermal  area  is  associated  with  a  typical  moun- 
tain-bounding fault  in  the  Basin  and  Range  prov- 
ince. The  area  is  the  discharge  part  of  a  thermal 
system  that  currently  (1985)  supplies  heat  for  a 
commercial  food-dehydration  plant.  The  hottest 
water  sampled  at  Bradys  Hot  Springs  contains 
about  2,600  milligrams  per  liter  of  dissolved  solids 
dominated  by  sodium,  chloride,  and  sulfate.  Chem- 
ical geothermometer  data  indicate  thermal-aquifer 
temperatures  ranging  from  137  to  184  C,  although 
a  measured  down-hole  temperature  of  212  C  has 
been  reported.  Local  meteoric  water  that  has  been 
concentrated  by  evaporation  is  the  likely  source  of 
recharge  to  the  thermal  system.  The  primary  con- 
trols on  the  dissolved-solids  content  of  the  thermal 
water  (heated,  deeply  circulating  groundwater)  ap- 
parently are  evaporative  concentration  before  re- 
charge to  the  thermal  aquifer  and  an  increase  in 
silica  during  passage  through  the  thermal  aquifer. 
Evaporative  concentration  and  mineral  solubility 
appear  to  be  the  primary  controls  on  the  minor 
constituents.   Bromide  is  controlled  primarily  by 


evaporative  concentration.  Barium,  fluoride,  lead, 
and  manganese  concentrations  may  be  controlled 
by  mineral  solubility.  Lithium  and,  to  a  lesser 
extent,  boron  and  strontium  are  more  concentrated 
in  the  thermal  water  than  in  the  local  nonthermal 
water  with  the  same  chloride  concentrations;  these 
elements  thus  may  be  useful  indicators  of  thermal 
water  in  the  vicinity  of  Bradys  Hot  Springs  when 
used  in  conjunction  with  chloride  data.  (USGS) 
W88-03114 


EVALUATION  OF  A  SUGGESTED  SEQUENCE 
FOR  THE  CHEMICAL  EXTRACTION  OF 
SOLUBLE  AMORPHOUS  PHASES  FROM 
CLAYS, 

Geological  Survey,  Reston,  VA.  Water  Resources 

Div. 

S.  L.  Rettig,  and  B.  F.  Jones. 

Available     irom     USGS,     OFFSS,     Box     25425, 

Denver,  CO  80225.  Supt  Doc,  USGPO,  Wash,  DC 

20402.  In:  USGS  Water-Supply  Paper  2290,  1986. 

p  127-138,  8  fig,  3  tab,  17  ref. 

Descriptors:  'Mineral-water  interactions,  'Clays, 
♦Ion  exchange,  'Nevada,  Extraction,  Amorphous 
material,  Phase  separation,  Sediment,  Nevada  Test 
Site,  Fairbanks  Butte,  Amargosa  Desert,  Lake 
Albert,  Lang  Valley,  Great  Salt  Lake,  Potomac 
River. 

Because  the  separation  of  phases  is  important  for 
the  interpretation  of  sediment-water  interaction, 
the  efficacy  of  a  sequential  treatment  for  the  chem- 
ical extraction  of  soluble  amorphous  phases  from 
clays  was  evaluated.  Treatment  consisted  of  ex- 
traction by  0. 1M  sodium  pyrophosphate,  followed 
by  1M  hydroxylamine  hydrochloride  and  either 
sodium  acetate  or  acetic  acid,  and  finally  by  0.2M 
ammonium  oxalate.  Both  the  dissolved  material 
and  remaining  fine  particulates  were  chemically 
analyzed  after  each  step.  Seven  samples  were 
chosen  to  represent  a  broad  spectrum  of  ultrafine 
clays  from  environments  of  aqueous  deposition. 
Significant  amounts  of  crystalline  clay  mineral 
components  were  removed  at  each  step  of  the 
extraction  sequence.  Some  changes  can  be  attrib- 
uted to  ion  exchange  or  loss  of  intergrade  complex- 
es, but  dissolution  of  clay  crystallites  with  or  with- 
out reprecipitation  of  amorphous  aluminosilicate 
must  also  occur.  (USGS) 
W88-03123 


EFFECTS  OF  LIQUID  ORGANIC  CONTAMI- 
NANTS ON  GEOTECHNICAL  PROPERTIES 
OF  CLAY  SOILS, 

New  Jersey  Inst,  of  Tech.,  Newark.  Dept.  of  Civil 

and  Environmental  Engineering. 

For  primary  bibliographic  entry  see  Field  5C. 

W88-03254 


PREDICTED  VS.  MEASURED  AIR  EMISSIONS 
OF  VOLATILE  ORGANICS  FROM  A  SIMU- 
LATED HAZARDOUS  LIQUID  WASTE 
LAGOON, 

Chemical  Industry  Inst,  of  Toxicology,  Research 

Triangle  Park,  NC. 

For  primary  bibliographic  entry  see  Field  5B. 

W88-03263 


ARSENIC  DATA  FOR  STREAMS  IN  THE 
UPPER  MISSOURI  RIVER  BASIN,  MONTANA 
AND  WYOMING, 

Geological  Survey,  Helena,  MT.  Water  Resources 

Div. 

J.  R.  Knapton,  and  A.  A.  Horpestad. 

Available  from  USGS,  OFSS,  Box  25425,  Denver, 

CO  80225.  USGS  Open-File  Report  87-124,  1987. 

25  p,  5  fig,  4  tab,  7  ref. 

Descriptors:  'Arsenic,  'Water  quality,  'Montana, 
•Missouri  River,  *Water  pollution  sources,  •Geo- 
thermal water,  Monitoring,  Wyoming,  Stream- 
flow. 

Although  large  concentrations  of  arsenic  originat- 
ing from  geothermal  sources  within  Yellowstone 
National  Park  have  been  known  to  be  present  in 
the   Madison   River   for   many    years,   systematic 
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monitoring  throughout  the  upper  Missouri  River 
basin  had  not  been  done.  Therefore,  a  monitoring 
network  consisting  of  24  stations  was  established 
for  the  purpose  of  measuring  arsenic  concentra- 
tions and  determining  arsenic  discharge.  Included 
were  5  sites  on  mainstems  of  the  Madison  and 
Missouri  Rivers  and  19  sites  on  major  and  some 
minor  tributaries  from  Yellowstone  National  Park 
to  Canyon  Ferry  Lake.  Fifteen  of  the  24  stations 
were  sampled  12  times  from  November  1985  to 
October  1986.  The  remaining  stations  were  sam- 
pled twice  during  the  year,  at  high  flow  and  at  low 
flow.  Total  recoverable  arsenic  discharge  (loading) 
in  pounds  per  day  was  calculated  for  each  sample 
by  multiplying  total  recoverable  arsenic  concentra- 
tion by  water  discharge  (obtained  at  time  of  sample 
collection)  and  a  conversion  factor.  This  report 
presents  data  resulting  from  the  monitoring  pro- 
gram. (USGS) 
W88-03304 


REAERATION  COEFFICIENTS  OF  SIX 
STREAMS  IN  NEW  YORK-A  COMPARISON 
OF  RESULTS  OBTAINED  BY  A  HYDROCAR- 
BON-GAS TRACER  METHOD  WITH  THOSE 
OBTAINED  BY  RADIOACTIVE-TRACERS 
AND  PREDICTIVE  EQUATIONS, 
Geological  Survey,  Albany,  NY.  Water  Resources 
Div. 

For  primary  bibliographic  entry  see  Field  5B. 
W88-03341 


WATER  QUALITY  OF  STREAMS  AND 
SPRINGS,  GREEN  RIVER  BASIN- WYOMING, 

Geological   Survey,   Cheyenne,   WY.   Water   Re- 
sources Div. 
L.  L.  DeLong. 

Available  from  USGS,  OFSS,  Box  25425,  Denver, 
CO  80225.  USGS  Water-Resources  Investigations 
Report  82-4008,  1986.  36  p,  19  fig,  6  tab,  27  ref. 

Descriptors:  'Salinity,  *Trace  elements,  'Water 
quality,  'Wyoming,  'Surface  waters,  'Groundwat- 
er, Phosphorus,  Green  River  Basin,  Lognormal 
distribution,  Detection  limits. 

Data  concerning  salinity,  phosphorus,  and  trace 
elements  in  streams  and  springs  within  the  Green 
River  Basin  in  Wyoming  are  summarized.  Relative 
contributions  of  salinity  are  shown  through  esti- 
mates of  annual  loads  and  average  concentrations 
at  1 1  water  quality  measurements  sites  for  the 
1970-77  water  years.  A  hypothetical  diversion  of 
20  cu  ft/sec  from  the  Big  Sandy  River  was  found 
to  lower  dissolved  solids  concentration  in  the 
Green  River  at  Green  River,  Wyoming.  This 
effect  was  greatest  during  the  winter  months,  low- 
ering dissolved  solids  concentration  as  much  as 
13%.  Decrease  in  dissolved  solids  concentrations 
during  the  remainder  of  the  year  was  generally  less 
than  2%.  Unlike  the  dilution  effect  that  overland 
runoff  has  on  perennial  streams,  runoff  in  ephemer- 
al and  intermittent  streams  within  the  basin  was 
found  to  be  enriched  by  the  flushing  of  salts  from 
normally  dry  channels  and  basin  surfaces.  Relative 
concentrations  of  sodium  and  sulfate  in  streams 
within  the  basin  appear  to  be  controlled  by  solubil- 
ity. A  downstream  trend  of  increasing  relative 
concentrations  of  sodium,  sulfate,  or  both  with 
increasing  dissolved  solids  concentration  was  evi- 
dent in  all  streams  sampled.  Estimates  of  total 
phosphorus  concentration  at  water  quality  meas- 
urement sites  indicate  that  phosphorus  is  removed 
from  the  Green  River  water  as  it  passes  through 
Fontenelle  and  Flaming  Gorge  Reservoirs.  Total 
phosphorus  concentration  at  some  stream  sites  is 
directly  or  inversely  related  to  streamflow,  but  at 
most  sites  a  simple  relation  between  concentration 
and  streamflow  is  not  discernable.  (USGS) 
W88-03353 


ALTITUDE  OF  THE  TOP  OF  SALINE 
GROUND  WATER  IN  THE  SOUTHEASTERN 
COASTAL  PLAIN, 

Geological  Survey,  Atlanta,  GA.  Water  Resources 

Div 

R   W.  Lee,  A   K.  Sparkes,  and  R.  A.  Barker. 

Available  from  USGS,  OFSS,  Box  25425,  Denver, 

CO  80225.  USGS  Water-Resources  Investigations 

Report  85-4109,  1986.  1  sheet  (map),  2  fig,  10  ref. 


Descriptors:  'Saline  water,  'Saline-freshwater 
interface,  'Southeastern  Coastal  plain,  'Ground- 
water quality,  'Maps,  Saltwater,  Water  pollution 
sources,  Southeast  U.S. 

A  map  prepared  by  the  U.S.  Geological  Survey 
shows  the  approximate  distribution  of  saline  water 
(greater  than  10,000  mg/L  as  NaCl)  in  the  South- 
eastern Coastal  Plain.  The  primary  distribution  of 
saline  water  is  in  Cretaceous  sediments  and  may  be 
characterized  as  an  extensive  body  of  fluid  whose 
upper  surface  generally  slopes  upward  from  inland 
toward  coastal  areas.  Some  freshwater  appears  to 
occupy  parts  of  the  deeper  water-bearing  zones  in 
Georgia.  A  small  amount  of  saline  water  appears 
to  occupy  a  narrow  upper  zone  of  limited  extent  in 
lower  Tertiary  sediments  in  Georgia  and  parts  of 
South  Carolina.  The  freshwater-saline  water  inter- 
face for  the  lower  zone  lies  offshore,  east  of  the 
South  Carolina  coast.  Consequently,  the  saline 
water  distribution  is  inferred  offshore.  (USGS) 
W88-03361 


CHEMICAL  COMPOSITION  OF  GROUND 
WATER  IN  THE  YUCCA  MOUNTAIN  AREA, 
NEVADA--AN  UPDATE, 

Geological  Survey,  Lakewood,  CO.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  2F. 
W88-03373 


CLAY  SIZED  FRACTION  AND  POWERED 
WHOLE  ROCK  X-RAY  ANALYSIS  FROM  AL- 
LUVIAL BASIN  DEPOSITS  IN  CENTRAL  AND 
SOUTHERN  NEW  MEXICO, 

Geological  Survey,  Albuquerque,  NM.  Water  Re- 
sources Div. 
S.  K.  Anderholm. 

Available  from  USGS,  OFSS,  Box  25425,  Denver, 
CO  80225.  USGS  Open-File  Report  85-173,  1985. 
18  p,  1  tab,  5  ref. 

Descriptors:  'Alluvial  sediments,  'Geochemistry, 
'Groundwater  chemistry,  'New  Mexico,  Clay, 
Fine  grained  sediments,  Lithology,  Southwest  allu- 
vial basin,  Rio  Grande  rift. 

As  part  of  the  study  of  the  water  quality  and 
geochemistry  of  Southwest  Alluvial  Basins 
(SWAB)  in  parts  of  Colorado,  New  Mexico,  and 
Texas,  which  is  a  Regional  Aquifer-System  Analy- 
sis (RASA)  program,  whole  rock  x-ray  analysis 
and  clay-size  fraction  mineralogy  (x-ray)  analysis 
of  selected  samples  from  alluvial  basin  deposits 
were  done  to  investigate  the  types  of  minerals  and 
clay  types  present  in  the  aquifers.  This  was  done  to 
determine  the  plausible  minerals  and  clay  types  in 
the  aquifers  that  may  be  reacting  with  groundwat- 
er and  affecting  the  water  quality.  The  purpose  of 
this  report  is  only  to  present  the  whole  rock  x-ray 
and  clay-fraction  mineralogy  data.  Nineteen  sur- 
face samples  or  samples  from  outcrop  of  Tertiary 
and  Quaternary  alluvial  basin  deposits  in  the  cen- 
tral and  southern  Rio  Grande  rift  were  collected 
and  analyzed.  The  analysis  of  the  samples  consisted 
of  grain  size  analysis,  and  clay-size  fraction  miner- 
alogy and  semiquantitative  analysis  of  the  relative 
abundance  of  different  clay  mineral  groups 
present.  (USGS) 
W88-03382 


HYDROLOGIC,  LITHOLOGIC,  AND  CHEMI- 
CAL DATA  FOR  SEDIMENTS  AT  TWO  SITES 
IN  THE  SHALLOW  ALLUVIAL  AQUIFER 
NEAR  FALLON,  NEVADA,  1984-85, 

Geological  Survey,  Carson  City,  NV.  Water  Re- 
sources Div. 
For  primary  bibliographic  entry  see  Field  5B. 

W88-03392 


OCCURRENCE  OF  DISSOLVED  SODIUM  IN 
GROUND-WATERS  OF  BASALTS  UNDERLY- 
ING THE  COLUMBIA  PLATEAU,  WASHING- 
TON, 

Geological    Survey,    Tacoma,    WA.    Water    Re- 
sources Div. 
For  primary  bibliographic  entry  see  Field  5B. 

W88-03428 


VARIABILITY  IN  BASE  STREAMFLOW  AND 
WATER  QUALITY  OF  STREAMS  AND 
SPRINGS  IN  OTTER  AND  ROSEBUD  CREEK 
BASINS,  SOUTHEASTERN  MONTANA, 

Geological  Survey,  Helena,  MT.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  2E. 

W88-03440 


GROUND-WATER  QUALITY  AND  GEOCHEM- 
ISTRY OF  AQUIFERS  ASSOCIATED  WITH 
COAL  IN  THE  ALLEGHENY  AND  MONON- 
GAHELA  FORMATIONS  IN  SOUTHEASTERN 
OHIO, 

Geological  Survey,  Columbus,  OH.  Water  Re- 
sources Div. 

A.  C.  Razem,  and  A.  C.  Sedam. 
Available  from  USGS,  OFSS,  Box  25425,  Denver, 
CO  80225.  USGS  Water-Resources  Investigations 
Report  85-4034,  1985.  39  p,  10  fig,  4  tab,  17  ref. 

Descriptors:  'Groundwater  quality,  'Geochemis- 
try, 'Ohio,  Groundwater,  Aquifers,  Coal,  Statisti- 
cal analysis,  Coal  mining,  Allegheny  Formation, 
Monongahela  Formation,  Discriminant  function 
analysis. 

Groundwater  from  aquifers  associated  with  coal 
beds  in  the  Allegheny  and  Monongahela  Forma- 
tions in  southeastern  Ohio  is  predominantly  a  calci- 
um magnesium  bicarbonate  type.  Sodium  bicarbon- 
ate type  water  occurs  less  frequently.  Sodium  chlo- 
ride and  calcium  sulfate  types  also  are  present  in 
isolated  areas.  The  water  is  predominantly  very 
hard,  and  has  a  median  dissolved  solids  concentra- 
tion of  436  mg/L.  Geochemical  processes  that 
produce  iron  characterize  the  Allegheny  Forma- 
tion, whereas  the  Monongahela  Formation  is  char- 
acterized by  processes  that  produce  sulfate.  The 
occurrence  of  either  sulfate  of  iron  is  attributed  to 
the  kinetic  mechanism  operating  during  the  oxida- 
tion of  pyrite.  The  position  along  the  sulfide  or 
ferrous-iron  oxidation  pathways  controls  the  reac- 
tion products  of  pyrite  found  in  solution,  and  the 
formation  of  either  sulfate  or  iron.  The  availability 
and  rate  of  diffusion  of  oxygen  in  the  formations 
exerts  control  on  the  water  quality.  (USGS) 
W88-03447 


CONTROLS  ON  GROUND-WATER  CHEMIS- 
TRY IN  THE  HORSE  HEAVEN  HILLS, 
SOUTH-CENTRAL  WASHINGTON, 

Geological  Survey,  Tacoma,  WA.  Water  Re- 
sources Div. 

W.  C.  Steinkampf,  G.  C.  Bortleson,  and  F.  A. 
Packard. 

Available  from  USGS,  OFSS,  Box  25425,  Denver, 
CO  80225.  USGS  Water-Resources  Investigations 
Report  85-4048,  1985.  26  p,  12  fig,  1  tab,  12  ref. 

Descriptors:  'Groundwater  quality,  'Geochemis- 
try, 'Water  chemistry,  'Washington,  Basalts, 
Chemical  reactions,  Groundwater,  Sodium,  Sub- 
surface water,  Water  quality,  Zeolites,  Columbia 
Plateau,  Columbia  River  basalt  Group,  Horse 
Heaven  Hills. 

Miocene  basaltic  aquifers  are  the  source  of  domes- 
tic and  municipal  water,  and  about  20,000  acre-feet 
of  irrigation  water  annually,  in  the  Horse  Heaven 
Hills  in  south-central  Washington  State.  Ground- 
water chemical  variations  derive  from  the  hydrau- 
lic characteristics  is  of  the  geohydrologic  system, 
from  groundwater  basalt  reactions,  and  from  irri- 
gation. Some  dissolved  species  concentrations  in- 
crease with  residence  time;  others  decrease.  Re- 
charge area  groundwaters  are  calcium  magnesium 
sodium  bicarbonate  waters  with  sodium-adsorption 
ratios  (SAR's)  less  than  1.0.  They  evolve  to  sodium 
potassium  bicarbonate  waters  with  SAR's  as  high 
as  17.  Glassy  and  cryptocrystalline  phases  of  the 
basalt  are  the  main  sources  of  dissolved  sodium. 
They  dissolve  by  silicate  hydrolysis  in  carbon  diox- 
ide charged  waters  that  recharge  the  aquifer 
system.  Dissolved  silicon,  iron,  and  aluminum  con- 
centrations are  controlled  by  the  solubilities  of 
amorphous  secondary  alteration  products,  which 
order  to  silica  phases,  oxyhydroxides,  and  smectite. 
Carbonate  mineral  precipitation  is  induced  by  in- 
creasing pH  from  the  hydrolysis  reaction.  Sodium 
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and  potassium  concentrations  increase  until  clinop- 
tilolite  saturation  is  reached  and  precipitation 
begins.  Deviations  from  the  general  variation  pat- 
terns are  due  to  localized  geologic  structures 
which  distort  the  groundwater  flow  system,  and  to 
the  irrigation  use  of  Columbia  River  water. 
(USGS) 
W88-03449 


HYDROLOGY  OF  AREA  54,  NORTHERN 
GREAT  PLAINS  AND  ROCKY  MOUNTAIN 
COAL  PROVINCES,  COLORADO  AND  WYO- 
MING, 

Geological  Survey,  Lakewood,  CO.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  5B. 
W88-03452 


GEOCHEMICAL  CONTROLS  ON  DISSOLVED 
SODIUM  IN  BASALT  AQUIFERS  OF  THE  CO- 
LUMBIA PLATEAU,  WASHINGTON, 

Geological  Survey,  Tacoma,  WA.  Water  Re- 
sources Div. 

P.  P.  Hearn,  W.  C.  Steinkampf,  G.  C.  Bortleson, 
and  B.  W.  Drost. 

Available  from  USGS,  OFSS,  Box  25425,  Denver, 
CO  80225.  USGS  Water-Resources  Investigations 
Report  84-4304,  1985.  38  p,  17  fig,  2  tab,  30  ref. 

Descriptors:  'Geochemistry,  'Geohydrology, 
•Groundwater,  'Washington,  Basalts,  Chemical 
precipitation,  Chemical  reactions,  Clay  minerals, 
Equilibrium,  Hydrolysis,  Silicates,  Sodium,  So- 
lutes, Basalt  aquifers,  Columbia  Plateau,  Columbia 
River  Basalt,  Groundwater  chemistry,  Secondary 
minerals. 

Miocene  basaltic  aquifers  of  the  Columbia  Plateau 
are  the  principal  source  of  water  for  agricultural, 
domestic,  and  municipal  use  in  Washington  State. 
Irrigation  with  groundwaters  with  relatively  high 
sodium  concentrations  has  been  cause  for  concern 
in  recent  years,  because  of  the  tendency  of  such 
waters  to  reduce  soil  permeability.  Chemical  reac- 
tions involving  groundwater  and  the  basalts  are  the 
primary  mechanisms  responsible  for  the  input  of 
sodium  to  groundwater  in  the  plateau.  This  conclu- 
sion is  supported  by  tl\e  sequence  of  secondary 
alteration  products  found  and  by  progressive 
changes  in  groundwater  chemistry  with  depth  and 
position  along  regional  flow  paths.  Upgradient  and 
shallow  groundwaters  have  low  sodium  concentra- 
tions and  sodium-adsorption  ratios  (SAR's),  and 
are  predominantly  calcium  sodium  bicarbonate 
waters.  Groundwaters  from  deeper  and  downgra- 
dient  locations  have  higher  sodium  concentrations 
and  SAR's  and  are  predominantly  sodium  bicar- 
bonate water.  Volcanic  glass  and  cryptocrystalline 
matrix  are  the  major  sources  of  groundwater 
sodium,  and  are  dissolved  by  a  combination  of 
silicate  hydrolysis  and  dissolution  by  carbonic  acid. 
Magnesium,  iron,  and  calcium  are  removed  from 
solution  by  the  formation  of  an  iron  magnesium 
smectite,  calcite,  and  amorphous  iron  oxyhydrox- 
ide.  The  addition  of  sodium,  silicon,  and  potassium 
by  dissolution  of  basalt  exceeds  their  removal  by 
the  precipitation  of  secondary  minerals,  and  their 
concentrations  increase  in  the  initial  stages  of  this 
process.  In  later  stages,  these  continued  increases 
produce  a  water  saturated  with  clinoptilolite  and 
silica  phases,  and  these  begin  to  precipitate.  While 
the  timing  of  these  processes  is  unclear,  the  miner- 
alogy of  secondary  alteration  and  estimated  cool- 
ing rates  of  the  basalt  flows  suggest  that  observed 
alteration  products  formed  primarily  at  low  tem- 
perature, under  conditions  similar  to  those  existing 
at  the  present  time.  (USGS) 
W88-03460 


CHEMISTRY  AND  APPARENT  QUALITY  OF 
SURFACE  WATER  AND  GROUND-WATER  AS- 
SOCIATED WITH  COAL  BASINS, 

Arkansas  Univ.,  Fayetteville.  Water  Resources  Re- 
search Center. 

R.  B.  Stroud,  J.  L.  Spellman,  R.  R.  Potts,  and  A.  J. 
Oakley. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  PB86-1705U/ 
AS.  Price  codes:  A05  in  paper  copy,  A01  in  micro- 
fiche. AWRRC  No.  113,  September  1985.  87  p,  16 


fig,  1  plate.  Contract  No  14-08-0001-G893.  Project 
No.  USGS  G893-24. 

Descriptors:  *Surface  water,  *Coal  mining,  'Ar- 
kansas, Groundwater,  Chemical  analysis,  Atomic 
adsorption  analysis,  Water  quality,  Water  chemis- 
try. 

Preliminary  investigations  were  conducted  on  the 
chemistry  and  quality  of  surface  and  groundwater 
associated  with  12  coal-bearing  sub-basins  in  the 
Arnansas  Valley  coal  field.  The  coal  field  is  ap- 
proximately 60  miles  long  and  33  miles  wide  but 
only  in  12  areas  coal  is  thick  enough  and  has 
proper  quality  to  be  termed  commercial.  Both 
surface  and  underground  sample  sites  were  estab- 
lished in  each  of  the  sub-basins  with  some  minor 
variations  in  four  areas  where  not  all  types  of  sites 
could  be  located.  Water  was  collected  from  19 
surface  points  and  19  underground  points  in  the 
established  areas.  Both  field  and  laboratory  analy- 
ses were  made  and  elemental  contents  are  report- 
ed. The  chemistry  and  water  quality  suggest  that 
all  water  is  suitable  for  agricultural  and  industrial 
uses.  To  obtain  potable  water,  treatment  must 
reduce  calcium,  magnesium,  sodium  sulfate  and 
iron.  The  mineral  content  of  the  water  is  due  to  its 
contact  with  coal-bearing  zones  and  reflects  the 
mineral  content  of  the  coal.  It  is  recommended  that 
additional  studies  be  undertaken  on  the  petrogra- 
phy and  geochemistry  of  the  coal,  overburden  and 
underburden.  Also,  it  is  recommended  that  at  least 
one  detailed  study  be  made  of  one  of  the  coal  sub- 
basins  with  regard  to  hydrogeology.  This  report  is 
an  important  first  step  in  determining  the  character 
and  quality  of  Arkansas  coal.  (Stroud-WRRC-Uni- 
versity  of  Arkansas,  Fayetteville) 
W88-03486 
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CREATION  OF  FISHERY  HABITAT  IN  ESTU- 
ARIES, 

National  Marine  Fisheries  Service,  Galveston,  TX. 
Galveston  Lab. 

T.  J.  Minello,  R.  J.  Zimmerman,  and  E.  F.  Klima. 
IN:  Beneficial  Uses  of  Dredged  Material,  Proceed- 
ings of  the  First  Interagency  Workshop,  October 
7-9,  1986,  Pensacola,  Florida.  Technical  Report 
No.  D-81-1,  March  1987.  Final  Report,  p  106-120, 
4  fig,  19  ref. 

Descriptors:  'Dredging,  'Estuarine  fisheries,  'Salt 
marshes,  'Wildlife  habitat,  'Spoil  disposal,  'Waste 
disposal,  'Sediment  disposal,  'Marsh  plants,  Estu- 
aries, Ecological  effects,  Marsh  management, 
Shrimp,  Crabs,  Trout,  Population  density,  Envi- 
ronmental effects. 

The  importance  of  estuaries  for  U.  S.  commercial 
and  recreational  fisheries,  combined  with  acceler- 
ating habitat  loss  in  these  estuaries,  requires  action 
on  the  part  of  managing  agencies  in  order  to  avert 
major  declines  in  fishery  stocks.  Studies  on  abun- 
dance patterns  of  organisms  in  estuaries  are  useful 
in  determining  the  importance  of  habitats  under 
the  assumption  that  organisms  can  and  will  select 
habitats  that  are  optimal  for  growth  and  survival. 
Comparisons  of  paired  samples  show  that  juveniles 
of  fishery  organisms,  including  brown  shrimp,  blue 
crabs,  and  spotted  sea  trout,  select  intertidal  Spar- 
tina  alterniflora  habitat  over  adjacent  nonvegetated 
bottom.  Plant  structure  provided  by  a  S.  alterni- 
flora marsh  also  provides  brown  shrimp  with  pro- 
tection from  some  fish  predators.  Disturbed  sedi- 
ments of  dredged  material  in  transplanted  marshes 
have  more  available  nutrients  than  natural  sedi- 
ments. The  presence  of  higher  nutrient  levels  may 
cause  eutrophic  conditions  unattractive  to  fisheries. 
Transplanted  marshes  also  displayed  areas  of  die- 
back  and  low  abundances  of  macrofauna.  Research 
in  Galveston  Bay,  Texas,  is  being  designed  to  test 
the  hypothesis  that  the  construction  of  access 
channels  will  increase  the  density  of  fishery  orga- 
nisms. A  second  experimental  project  is  being  con- 
ducted in  coastal  North  Carolina  to  test  the  impor- 
tance of  accessibility  to  salt  marshes  by  fishery 
organisms.  Various  combinations  of  experimental 
plots  containing  seagrass  habitat,  reticulated  and 
nonreticulated  marsh  vegetation,  and  nonvegetated 
bottom  will  be  created  and  tested  for  their  utility 
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for    fishery    organisms.     (See    also     W88-02563) 

(Geiger-PTT) 

W88-02567 


OVERVIEW  OF  THE  BENEFICIAL  USES  OF 
DREDGED  MATERIAL, 

Army  Engineer  Inst,  for  Water  Resources,  Fort 
Belvoir,  VA. 
W.  R.  Murden. 

IN:  Beneficial  Uses  of  Dredged  Material,  Proceed- 
ings of  the  First  Interagency  Workshop,  October 
7-9,  1986,  Pensacola,  Florida.  Technical  Report 
No.  D-81-1,  March  1987.  Final  Report,  p  121-128. 

Descriptors:  'Dredging,  'Wildlife  habitat,  'Estua- 
rine fisheries,  'Spoil  disposal,  'Waste  disposal, 
'Sediment  disposal,  'Landfills,  'Bank  stabilization, 
'Beneficial  use,  Estuarine  environment,  Wetlands, 
Waterfowl,  Environmental  effects,  Ecological  ef- 
fects, Salt  marshes,  Aquatic  plants,  Reefs. 

Dredged  materials  have  been  used  in  pre-20th  cen- 
tury times  for  landfills  for  industrial,  commerical 
and  urban  development,  and  the  creation  of  numer- 
ous islands  in  waterways  and  estuaries.  Beach 
nourishment  has  been  carried  out  to  provide  shore- 
line protection  during  storms  and  floods,  and  to 
stabilize  strands  along  developed  coastal  areas.  The 
creation  of  wetlands  using  dredged  materials  can 
be  carried  out  even  in  areas  subject  to  moderate 
wave  erosion.  Islands  created  from  dredged  mate- 
rials have  been  used  by  waterfowl  as  nesting  areas. 
Aother  beneficial  use  of  dredged  materials  is  the 
development  of  upland  disposal  areas  such  as  wild- 
life habitat  or  nesting  meadows.  Aquatic  habitat 
development  for  beneficial  use  includes  sport  and 
commerical  fisheries,  gravel  riffle  beds  for  endan- 
gered or  threatened  speices,  clam  beds  and  oyster 
reefs,  fishing  reefs,  freshwater  aquatic  vegetation, 
seagrass  beds,  and  underwater  berns.  Dredged  ma- 
terials provide  fill  for  recreational  areas  and  agri- 
cultural and  grazing  land.  Dredged  material  is 
often  used  for  bank  stabilization.  Cost  efficient 
options  are  needed  for  dredged  materials  to  contin- 
ue dredging  operations  which  keep  open  channels 
of  ports  and  harbors.  (See  also  W88-02563) 
(Geiger-PTT) 
W88-02568 


HABITAT  DEVELOPMENT  APPLICATIONS: 
THE  USE  OF  DREDGED  MATERIAL  ISLANDS 
BY  BIRDS  IN  NORTH  CAROLINA, 

North   Carolina   Univ.   at   Wilmington.    Dept.   of 

Biology. 

For  primary  bibliographic  entry  see  Field  5E. 

W88-02570 


HABITAT  DEVELOPMENT  APPLICATIONS: 
USE  OF  SEAGRASS  TRANSPLANTING  FOR 
HABITAT  DEVELOPMENT  ON  DREDGED 
MATERIAL, 

National  Marine  Fisheries  Service,  Beaufort,  NC. 
Beaufort  Lab. 
M.  S.  Fonseca. 

IN:  Beneficial  Uses  of  Dredged  Material,  Proceed- 
ings of  the  First  Interagency  Workshop,  October 
7-9,  1986,  Pensacola,  Florida.  Technical  Report 
No.  D-81-1,  March  1987.  Final  Report,  p  145-150, 
1  fig,  14  ref. 

Descriptors:  'Dredging,  'Marsh  plants,  'Wildlife 
habitat,  'Environmental  effects,  'Spoil  disposal, 
'Waste  disposal,  'Sediment  disposal,  'Marsh  man- 
agement, Erosion  control,  Sea  grasses,  Models, 
Decision  making,  Salt  marshes,  Fisheries. 

In  1981,  the  NMFS  Beaufort  Laboratory  and  the 
CERC  began  a  cooperative  agreement  to  study  the 
transplanting  of  sea  grasses  for  stabilization  of  sub- 
tidal  dredged  material  and  habitat  development. 
Based  on  sea  grass  growth  models,  quantitative 
definitions  of  planting  success  were  obtained. 
These  models,  coupled  with  monitoring  programs, 
formed  the  basis  for  site  selection  and  project 
initiation.  The  studies  demonstrated  that  develop- 
ment of  seagrass  meadows  on  subtidal  dredged 
material  or  physically  disturbed  bottom  is  a  viable 
technology  given  the  aforementioned  site  selection 
constraints.  Work  was  initiated  with  an  eelgrass 
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(Zostera  marina)  transplanting  project  adjacent  to 
a  dredged  material  island  in  North  Carolina.  Re- 
sults showed  that  even  10  months  after  planting, 
there  was  an  order  of  magnitude  difference  in 
faunal  abundance  between  transplanted  and  adja- 
cent, natural  meadows.  This  trend  will  likely  con- 
tinue well  into  the  second  year  after  planting.  The 
project  is  being  expanded  using  replicate  mixed- 
species  sea  grass  and  adjacent  monotypic  salt 
marsh  plantings  on  three  intracoastal  waterway 
dredged  material  islands  in  North  Carolina.  Com- 
binations of  salt  marsh  with  and  without  access 
channels  and  with  and  without  adjacent  offshore 
sea  grass  beds  will  be  sampled  over  time  for  faunal 
utilization.  These  areas  will  be  compared  to  un- 
planted  areas.  These  studies  and  others  in  the 
Southeast  will  provide  the  basis  for  management 
decisions  regarding  sea  grass  transplanting  as  a 
mitigative  practice.  (See  also  W88-02563)  (Geiger- 
PTT) 
W88-02571 


HABITAT  DEVELOPMENT  APPLICATIONS: 
MANAGEMENT  OF  DREDGED  MATERIAL  IN 
THE  NEW  ORLEANS  DISTRICT, 

Army  Engineer  District,  New  Orleans,  LA. 

For   primary   bibliographic   entry   see   Field   6G. 

W88-02572 


HABITAT   DEVELOPMENT    APPLICATIONS: 
PRESENT      AND      POTENTIAL      USES      OF 
DREDGED  MATERIAL  WETLANDS  AND  IS- 
LANDS BY  WATERFOWL  AND  WATERBIRDS 
IN  CHESAPEAKE  BAY, 
Fish  and  Wildlife  Service,  Annapolis,  MD. 
R.  L.  Zepp,  H.  G.  Earhart,  and  E.  W.  Garbisch. 
IN:  Beneficial  Uses  of  Dredged  Material,  Proceed- 
ings of  the  First  Interagency  Workshop,  October 
7-9,    1986,   Pensacola,   Florida.   Technical  Report 
No.  D-81-1,  March  1987.  Final  Report,  p  156-167, 
2  fig,  1  tab,  9  ref. 

Descriptors:  *Dredging,  *Wildlife  habitat,  •Water- 
fowl, *Beneficial  use,  *Spoil  disposal,  *Waste  dis- 
posal, *Sediment  disposal,  *Marsh  management, 
Salt  marshes,  Marsh  plants,  Ecological  effects, 
Bays,  Fisheries,  Channel  improvement,  Mainte- 
nance, Environmental  effects. 

Dredged  material  from  the  Honga  River  Federal 
Channel,  Chesapeake  Bay,  is  disposed  of  on  the 
northeast  side  of  Barren  Island.  The  authorized 
dredging  area  is  18.2  m  wide,  3,657  m  long  and  2.1 
m  deep.  The  dredging  resulted  in  approximately 
250,509  cu  m  of  predominantly  fine-grained  sedi- 
ments hydraulically  pumped  and  deposited  in  the 
dredged  material  placement  (DMP)  site.  The  DMP 
site  was  seeded  with  Spartina  alterniflora  and  S. 
patens  in  1982  and  1985.  A  total  of  17.5  ha  of 
intertidal  and  upland  wildlife  habitat  were  created 
in  1982;  4.8  ha  were  added  with  the  1985  dredging. 
After  the  1982  disposal,  the  area  stabilized  with  the 
exception  of  the  north-northeast  corner  of  the 
mound  which  is  an  area  of  accretion  and  active 
sand  movement.  Due  to  the  high  wave  energy  on 
the  northern  barrier  island  created  during  the  1985 
dredging,  it  has  migrated  and  merged  with  the 
1982  island.  The  unvegetated  habitat  established 
for  least  terns  was  heavily  utilized  in  the  spring 
and  early  summer  of  1982.  Numerous  other  birds 
were  also  counted  at  the  DMP  site.  In  conjunction 
with  the  dredged  material  disposal  operation  and 
the  resulting  reduction  in  water  depths  around  the 
perimenter  of  the  island,  favorable  shallow-water 
habitat  was  created  for  reestablishment  of  sub- 
merged aquatic  vegetation.  (See  also  W88-02563) 
(Geiger-PTT) 
W88-02573 


INDUSTRIAL  AND  COMMERCIAL  APPLICA- 
TIONS: THE  POTENTIAL  FOR  INNOVATION 
IN  THE  COMMERCIAL  USES  OF  DREDGED 
MATERIAL, 

Maryland  Port  Administration,  Baltimore. 
For  primary  bibliographic  entry  see  Field  5E. 
W88-02577 


SPECIAL   APPLICATIONS   AND   CONCEPTS: 
INNOCENT  UNTIL  PROVEN  GUILTY, 


For  primary  bibliographic  entry  see  Field  5E. 

W88-02580 


SPECIAL  APPLICATIONS  AND  CONCEPTS: 
SHORELINE  NOURISHMENT-THE  GULF  IS- 
LANDS NATIONAL  SEASHORE  EXPERI- 
ENCE, 

National  Park  Service,  Gulf  Breeze,  FL.  Gulf  Is- 
lands National  Seashore. 
For  primary  bibliographic  entry  see  Field  5E. 
W88-02581 


COLUMBIA  RIVER  ESTUARY  DATA  DEVEL- 
OPMENT PROGRAM.  ABSTRACTS  OF 
MAJOR  CREDDP  PUBLICATIONS. 

Columbia  River  Estuary  Study  Taskforce,  Astoria, 

OR. 

Available  from  the  National  Technical  Information 

Service,    Springfield,    Virginia.    22161,    as    PB84- 

245422.  Price  codes:  A05  in  paper  copy,  A01  in 

microfiche.  June  1984.  65  p,  32  ref,  append. 

Descriptors:  *Estuaries,  *Food  chains,  *Aquatic 
productivity,  'Sedimentation,  *Estuarine  environ- 
ment, Sediment  transport,  Hydrologic  models, 
Benthos,  Photosynthesis,  Biomass,  Zooplankton, 
Fish,  Marsh  plants,  Waterfowl,  Mammals,  Rivers, 
Primary  productivity. 

The  Columbia  River  Estuary  Data  Development 
Program  (CREDDP)  was  designed  to  increase  un- 
derstanding of  the  ecology  of  the  Columbia  River 
Estuary  and  to  provide  information  useful  in 
making  land  and  water  use  decisions.  CREDDP 
research  is  divided  into  thirteen  projects,  called 
work  units.  Three  work  units,  Emergent  Plant 
Primary  Production,  Benthic  Primary  Production, 
and  Water  Column  Primary  Production,  deal  with 
the  plant  life  which,  through  photosynthesis  and 
uptake  of  chemical  nutrients,  forms  the  base  of  the 
estuarine  food  web.  These  work  units  describe  and 
map  the  productivity  and  biomass  patterns  of  the 
estuary's  primary  producers  and  illustrate  the  rela- 
tionship of  physical  factors  to  primary  producers 
and  their  productivity  levels.  The  higher  trophic 
levels  in  the  estuarine  food  web  were  the  focus  of 
seven  CREDDP  work  units:  Zooplankton  and 
Larval  Fish,  Benthic  Infauna,  Epibenthic  Orga- 
nisms, Fish,  Avifauna,  Wildlife,  and  Marine  Mam- 
mals. These  work  units  describe  and  map  the  abun- 
dance patterns  of  the  invertebrate  and  vertebrate 
species  and  discuss  these  species'  relationships  to 
relevant  physical  factors.  The  other  three  work 
units,  Sedimentation  and  Shoaling,  Currents,  and 
Simulation,  deal  with  physical  processes.  These 
units  characterize  and  map  bottom  sediment  distri- 
bution, sediment  transport,  and  determined  the 
causes  of  bathymetric  change,  and  model  circula- 
tion patterns,  vertical  mixing  and  salinity  patterns. 
Final  reports  on  all  of  these  thirteen  work  units  are 
published  and  a  conceptual  model  of  biological 
processes  in  the  estuary  is  presented.  (See  also 
W88-02563)  (Geiger-PTT) 
W88-02586 


HYDROCARBONS  IN  THE  WATER  COLUMN 

OF  THE  CARTEAU  BAY  (GULF  OF  FOS-SUR- 

MER,  MEDITERRANEAN  SEA), 

Centre  d'Oceanologie  de  Marseille  (France). 

For  primary  bibliographic  entry  see  Field  5B. 

W88-02677 


REMOTE  SENSING  OF  SUBMERGED  AQUAT- 
IC VEGETATION  IN  LOWER  CHESAPEAKE 
BAY:  A  COMPARISON  OF  LANDSAT  MSS  TO 
TM  IMAGERY, 

Bigelow  Lab.  for  Ocean  Sciences,  West  Boothbay 

Harbor,  ME. 

For  primary  bibliographic  entry  see  Field  7B. 

W88-02678 


INFLUENCE  OF  INPUTS  TO  THE  FIRTH  OF 
FORTH  ON  THE  CONCENTRATIONS  OF 
TRACE  METALS  IN  COASTAL  WATERS, 

Marine  Lab.,  Aberdeen  (Scotland). 

For  primary  bibliographic  entry  see  Field  5B. 

W88-02690 


DETERMINANTS  OF  PATTERN  IN  A  NEW 
ENGLAND  SALT  MARSH  PLANT  COMMUNI- 
TY, 

Brown  Univ.,  Providence,  RI.  Graduate  Program 

in  Ecology  and  Evolutionary  Biology. 

For  primary  bibliographic  entry  see  Field  21. 

W88-02797 


COMPARATIVE  SURVIVAL  OF  ANTIBIOTIC- 
RESISTANT  AND  -SENSITIVE  FECAL  INDI- 
CATOR BACTERIA  IN  ESTUARINE  WATER, 

Massachusetts  Univ.  at  Boston.  Environmental  Sci- 
ence Program. 

For  primary  bibliographic  entry  see  Field  5A. 
W88-02866 


ANNUAL  BACTERIOPLANKTON  BIOMASSES 
AND  PRODUCTIVITIES  IN  A  TEMPERATE 
WEST  COAST  CANADIAN  FJORD, 

Simon  Fraser  Univ.,  Burnaby  (British  Columbia). 

Dept.  of  Biological  Sciences. 

L.  J.  Albright,  and  S.  K.  McCrae. 

Applied       and       Environmental       Microbiology 

AEMIDF,  Vol.  53,  No.  6,  p  1277-1285,  June  1987. 

8  fig,  4  tab,  29  ref. 

Descriptors:  'Bacterioplankton,  *Biomass,  •Pri- 
mary productivity,  'Fjords,  'Estuaries,  Phyto- 
plankton,  Chlorophyll  a,  Seawater,  Canada,  Bacte- 


Bacterioplankton  numbers,  biomasses,  and  produc- 
tivities, as  well  as  chlorophyll  a  concentrations  and 
phytoplankton  productivities,  were  assayed  from  1 
March  1984  to  12  August  1985  through  a  250-m- 
deep  seawater  column  in  Howe  Soud,  a  temperate 
fjord-sound  on  the  southern  coast  of  British  Co- 
lumbia, Canada.  Primary  production  during  this 
18-month  period  was  845  g  C/sq  m.  Bacterial 
production  was  assayed  over  this  same  period  as 
193  g  of  C/sq  m  (thymidine  incorporation)  and  77 
g  of  C/sq  m  (frequency  of  dividing  cells).  Bacterial 
productivities  per  cubic  meter  were  usually  greater 
in  the  euphotic  zone  than  in  deeper  aphotic  water, 
but  when  integrated  through  the  water  column, 
approximately  half  of  the  bacterial  production  oc- 
curred in  the  deeper  aphotic  portion.  Bacterial 
production  occurred  throughout  the  year,  al- 
though at  reduced  rates  in  late  fall  and  early 
winter;  primary  production  almost  ceased  during 
late  fall  and  early  winter.  Because  of  this  hetero- 
trophic bacterioplankton  production  was  a  very 
large  portion  of  the  microbial  (bacterial  plus  phy- 
toplankton) production  at  this  time.  In  mid-summer 
bacterial  production  was  a  small  proportion  of  the 
microbial  production.  Because  of  this  asynchrony 
in  peaks  and  troughs  of  bacterial  and  phytoplank- 
ton production  through  the  year,  data  comparison 
is  best  done  over  an  annual  cycle.  On  this  basis  the 
bacterial  production  in  the  Howe  Sound  water 
column  was  between  23  and  9%  of  the  phyto- 
plankton production  when  a  bacterial  C  to  biovo- 
lume  ratio  of  0.107  pg  of  C/cu  micron  was  as- 
sumed; the  corresponding  values  were  64  and  29% 
when  a  ratio  of  0.300  pg  of  bacterial  C/cu  micron 
was  assumed.  (Author's  abstract) 
W88-02868 


INCIDENCE  OF  VIBRIO  CHOLERAE  FROM 
ESTUARIES  OF  THE  UNITED  STATES  WEST 
COAST, 

Food  and  Drug  Administration,  Seattle,  WA.  Sea- 
food Products  Research  Center. 
For  primary  bibliographic  entry  see  Field  5B. 

W88-02871 


VIRULENT  STRAINS  OF  VIBRIO  VULNIFI- 
CUS ISOLATED  FROM  ESTUARIES  OF  THE 
UNITED  STATES  WEST  COAST, 

Food  and  Drug  Administration,  Seattle,  WA.  Sea- 
food Products  Research  Center. 
For  primary  bibliographic  entry  see  Field  5B. 

W88-02872 


REDUCTION  OF  SELENATE  TO  SELENIDE 
BY    SULFATE-RESPIRING    BACTERIA:    EX- 


52 


WATER  CYCLE— Field  2 


Estuaries — Group  2L 


PERIMENTS  WITH  CELL  SUSPENSIONS  AND 
ESTUARINE  SEDIMENTS, 

Geological  Survey,  Menlo  Park,  CA. 

For  primary  bibliographic  entry  see  Field  5B. 

W88-02873 


EVOLUTION  OF  BACTERIAL  FLORA  FROM 
A  SUBTERRANEAN  SALINE  WELL  BY  GRAD- 
UATED SALINrTY  CHANGES  IN  ENRICH- 
MENT MEDIA, 

Granada  Univ.  (Spain). 

A.  del  Moral,  E.  Quesada,  V.  Bejar,  and  A. 

Ramos-Cormenzana. 

Journal  of  Applied   Bacteriology  JABAA4,  Vol. 

62,  No.   5,  p  465-471,   May    1987.  4  fig,   21   ref. 

Descriptors:  'Evolution,  *Bacteria,  'Saline  wells, 
•Salinity,  Salt  tolerance,  Taxonomy,  Growth, 
Salts,  Temperature. 

The  bacterial  flora  of  samples  taken  from  a  subter- 
ranean saline  well  was  enriched  (1)  by  periodic 
salinity  increase  and  (2)  by  periodic  salinity  de- 
crease, both  at  25  and  35  C.  During  the  enrichment 
process,  bacterial  flora,  including  halotolerant, 
marine,  moderately  and  extremely  halophilic  bac- 
teria, were  enumerated.  Results  were  similar  at 
both  temperatures,  marine  bacteria  and  moderately 
halophilic  micro-organisms  were  the  most  favored 
groups,  predominating  between  3  and  30%  (w/v) 
salt  content;  extremely  halophilic  bacteria  also  ap- 
peared when  salinity  reached  30%  (w/v)  and  halo- 
tolerant  bacteria  were  poorly  represented.  The  tax- 
onomic  distribution  of  125  selected  strains,  chosen 
at  random  from  counting  media,  was  essentially 
similar  to  those  from  other  hypersaline  environ- 
ments. (Author's  abstract) 
W88-02874 


POTENTIAL  EFFECT  OF  FLOATING  DOCK 
COMMUNITIES  ON  A  SOUTH  CAROLINA  ES- 
TUARY, 

South  Carolina  Univ.  at  Beaufort. 
E.  A.  Caine. 

Journal  of  Experimental  Marine  Biology  and  Ecol- 
ogy JEMBAM,  Vol.  108,  No.  1,  p  83-91,  June 
1987.  2  fig,  1  tab,  22  ref.  NSF  Grant  CDP-8002609. 

Descriptors:  'Estuaries,  *Hydroids,  'Floating 
docks,  'Predation,  Silversides,  Reproduction, 
Crabs,   Food  chain,   Invertebrates,   Fish,   Larvae. 

A  4-yr  study  on  the  motile  epibionts  colonizing 
hydroids  on  a  floating  dock  in  a  South  Carolina 
estuary  indicated  that  the  motile  epibiotic  commu- 
nity were  preyed  upon  by  fish,  especially  when  the 
Atlantic  silverside  (Menidia  menidia  (L.))  became 
reproductively  active  and  deposited  eggs  among 
the  hydroids  during  the  spring.  When  fish  preda- 
tion  reduced  the  number  of  amphipods  within  the 
epibiotic  community,  crab  megalopa  colonized  the 
hydroids.  Crabs  developed  into  juveniles  and  emi- 
grated from  the  epibiotic  community  after  6-8  wk 
residence.  The  community  on  floating  docks  may 
be  an  important  food  source  for  some  nekton  and 
may  recruit  some  benthic  invertebrates.  Although 
preferential  larval  settlement  and  fish  predation  are 
intuitive  processes  associated  with  floating  dock 
communities,  insufficient  research  has  addressed 
the  relationships  in  soft-bottom  areas  devoid  of 
naturally  occurring  hard  substrata.  (Author's  ab- 
stract) 
W88-02877 


TRACE  METAL  REDUCTION  BY  PHYTO- 
PLANKTON:  THE  ROLE  OF  PLASMALEMMA 
REDOX  ENZYMES, 

Massachusetts  Inst,  of  Tech.,  Cambridge.  Dept.  of 
Civil  Engineering. 

G.  J.  Jones,  B.  P.  Palenik,  and  F.  M.  M.  Morel. 
Journal  of  Phycology  JPYLAJ,  Vol.  23,  No.  2,  p 
237-244,  June  1987.  8  fig,  1  tab,  33  ref. 

Descriptors:  'Water  chemistry,  'Trace  metals, 
'Phytoplankton,  'Enzymes,  'Plasmalemma, 
Copper,  Iron,  Reduction,  Complexes,  Metals,  Dia- 
toms, Ions. 

The  phytoplankton  cell  surface  reduces  external 
copper(II)  and  iron(III)  complexes  and  redox  dyes. 


This  reductive  activity  appears  to  be  mediated  by 
one  or  more  plasmalemma  redox  enzymes.  Trace 
metal  complexes  are  directly  reduced  by  the  redox 
enzyme,  therefore  the  reduction  rate  is  not  regulat- 
ed by  the  metal  free  ion  activity  in  solution.  This  is 
in  direct  contrast  to  previous  measurements  of 
trace  metal  interactions  with  the  phytoplankton 
cell  membrane.  Half-saturation  constants  for  the 
reduction  of  Cu(II)  complexes  with  carbonate, 
phenanthroline  and  bathocuproinedisulfonate  are 
in  the  range  2.3-14.7  micronmolar,  which  suggests 
that  trace  metal  complexes  arc  not  the  main  elec- 
tron acceptor  in  natural  waters.  In  the  diatom 
Thalassiosira  weissflogii  there  is  additional  reduc- 
tive activity  associated  with  the  cell  wall.  (Au- 
thor's abstract) 
W88-02878 


NEUTRON  ACTIVATION  AND  ATOMIC  AB- 
SORPTION ANALYSIS  OF  ULVA  LACTUCA 
AND  GRACILARIA  VERRUCOSA  FROM 
THERMAIKOS  GULF,  GREECE, 

Sofia  Univ.  (Bulgaria).  Khimicheski  Fakultet. 
For  primary  bibliographic  entry  see  Field  5A. 
W88-02880 


EUTROPHICATION  ASSESSMENT  IN  GREEK 
COASTAL  WATERS, 

Institute  of  Oceanographic  and  Fisheries  Research, 

Athens  (Greece). 

For  primary  bibliographic  entry  see  Field  5C. 

W88-02882 


EFFECTS  OF  TRACE  METALS  ON  GROWTH 
OF  RED  TIDE  PHYTOPLANKTON  AND 
THEIR  ACCUMULATION  OF  METAL, 

Government  Industrial  Research  Inst.,  Chugoku, 

Kure  (Japan). 

H.  Fuse. 

Agricultural  and  Biological  Chemistry  ABCHA, 

Vol.  51,  No.  4,  p  987-992,  April  1987.  5  fig,  1  tab, 

25  ref. 

Descriptors:  'Nutrients,  'Algae,  'Bioaccumula- 
tion,  'Trace  metals,  'Phytoplankton,  'Red  Tide, 
Heavy  metals,  Copper,  Growth,  Manganese,  Zinc, 
Iron. 

The  effects  of  six  trace  metals  on  the  growth  of 
five  species  of  phytoplankton  were  examined  and 
their  uptake  of  these  metals  was  investigated.  Chat- 
tonella  antiqua  was  sensitive  to  high  cupric  ion 
activities  with  a  prolonged  lag  phase  when  the 
activity  was  10  to  the  minus  12.8  power.  The 
growth  of  Gymnodinium  nelsoni  was  slowed  by 
low  manganese  activities  and  stopped  at  the  activi- 
ty of  10  to  the  minus  11  power.  Thalassiosira  sp., 
C.  antiqua,  and  Heterosigma  akashiwo  were  affect- 
ed by  low  zinc  ion  activities  and  H.  akashiwo  was 
affected  by  low  cupric  ion  activities.  All  species 
but  Dunaliella  sp.  were  affected  by  low  iron  con- 
centrations. The  cellular  copper  level  of  Dunaliella 
sp.,  the  cellular  manganese  level  of  Thalasiosira 
sp.,  and  the  cellular  zinc  level  of  H.  akashiwo  were 
saturated.  Thalasiosira  sp.  could  accumulate  about 
32  times  as  much  manganese  as  its  minimum  cell 
requirement.  (Author's  abstract) 
W88-02885 


STUDY  OF  THE  INVERTEBRATES  AND 
FISHES  OF  SALT  MARSHES  IN  TWO 
OREGON  ESTUARIES, 

Coastal  Engineering  Research  Center,  Fort  Bel- 
voir,  VA. 

D.  L.  Higley,  and  R.  L.  Holton. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161as  ADA- 106973, 
A08  in  paper  copy,  A01  in  microfiche.  Miscellane- 
ous Report  No.  81-5,  June  1981.  132  p,  24  fig,  7 
tab,  6  append,  37  ref.  Contract  No.  DACW72-77- 
C-0013.  Project  No.  G31534. 

Descriptors:  'Estuaries,  'Invertebrates,  'Marshes, 
•Aquatic  life,  'Fish,  Food  chains,  Aquatic  habitats, 
Habitats,  Aquatic  animals,  Detritus,  Salt  marshes, 
Tidal  marshes,  Siletz  Bay,  Netarts  Bay,  Oregon, 
Aquatic  insects,  Aquatic  plants,  Isopods,  Crusta- 
ceans, Amphipods,  Food  habits,  Polychaetes,  Oli- 
gochaetes,  Homoptera. 


A  baseline  and  food  chain  study  of  invertebrate 
and  fish  life  was  done  in  the  estuarine  tidal  marshes 
of  Siletz  and  Netarts  Bay,  Oregon.  Sweep  nets, 
corers,  enclosures,  and  samplers  were  used  to 
sample  invertebrates  in  level  marsh,  pan,  tidal 
creek,  and  tidal  flat  habitats  located  in  seven  study 
areas  representing  various  types  of  marsh.  Fish 
were  sampled  by  seine  and  otter  trawls.  Communi- 
ty taxonomic  composition  and  trophic  structure, 
along  with  fish  stomach  contents,  are  presented  as 
relative  frequency  histograms  and  pie  charts. 
Dominant  invertebrate  taxa  in  terrestrial  collec- 
tions were  Acarina,  Homoptera,  and  Diptera,  and 
in  aquatic  collections  were  Capitellidae  (poly- 
chaeta),  Oligochaeta,  Gnorimosphaeroma  (Iso- 
poda),  and  Anisogammarus  and  Corophium  (Am- 
phipoda).  Three-spine  stickleback  and  young 
staghorn  sculpin  were  the  most  common  fish  spe- 
cies through  the  marsh  zone;  juvenile  salmonids 
and  other  species  were  captured  only  in  submerged 
level  marshes  and  in  a  slough.  Detrivores  and 
scavengers  dominated  the  invertebrate  communi- 
ties. The  herbivore  component  increased  from  low 
marsh  to  high  marsh  and  was  the  dominant  trophic 
type  in  the  higher  vegetation  of  the  high  marsh. 
Araneae  was  the  predominant  invertebrate  carni- 
vore in  the  terrestrial  communities.  Fish  consumed 
primarily  aquatic  animals  even  where  terrestrial 
foods  were  available.  The  detritus  food  chain  ap- 
pears more  important  than  the  grazing  food  chain 
in  the  terrestrial  communities,  and  transfer  of 
marsh  products  to  aquatic  food  chains  is  predomi- 
nantly through  the  export  of  detritus  rather  than 
by  the  direct  consumption  of  terrestrial  animals. 
(Cassar-PTT) 
W88-02922 


PHYSICAL  AND  CHEMICAL  DATA  FOR 
NORTHERN  SAN  FRANCISCO  BAY,  CALI- 
FORNIA, SEPTEMBER  THROUGH  NOVEM- 
BER 1984, 

Geological  Survey,  Menlo  Park,  CA.  Water  Re- 
sources Div. 

A.  Y.  Ota,  L.  E.  Schemel,  and  S.  W.  Hager. 
Available  from  USGS,  OFSS,  Box  25425,  Denver, 
CO  80225.  USGS  Open-File  Report  86-228,  1986. 
32  p,  1  fig,  4  tab,  22  ref. 

Descriptors:  *Water  quality,  *San  Francisco  Bay, 
•California,  Bays,  Water  temperature,  Salinity, 
Fluorescence,  Chlorophyll,  Alkalinity,  Suspended 
particulate  matter,  Dissolved  organic  carbon,  Dis- 
solved inorganic  nutrients. 

This  report  presents  physical  and  chemical  data  for 
northern  San  Francisco  Bay  waters.  Samples  were 
collected  during  the  late  summer  and  fall  of  1984 
during  six  cruises  at  near-two-week  intervals.  Bay 
waters  were  sampled  at  designated  (historical)  sta- 
tions and  selected  salinitis  along  the  deep  channel 
of  northern  San  Francisco  Bay.  Measurements  in- 
cluded temperature,  salinity,  turbidity,  in  vivo  flu- 
orescence, chlorophyll  a,  alkalinity,  suspended  par- 
ticulate matter,  dissolved  organic  carbon,  and  dis- 
solved inorganic  nutrients:  nitrite,  nitrate  +  nitrite, 
ammonium,  dissolved  silica,  and  ortho-phosphate. 
Numerical  results  are  tabulated  and  methods  are 
described.  (USGS) 
W88-03066 


DATA  ON  THE  DISTRIBUTION  AND  ABUN- 
DANCE OF  SUBMERSED  AQUATIC  VEGETA- 
TION IN  THE  TIDAL  POTOMAC  RIVER, 
MARYLAND,  VIRGINIA,  AND  THE  DISTRICT 
OF  COLUMBIA,  1985, 

Geological  Survey,  Reston,  VA.  Water  Resources 
Div. 

N.  B.  Rybicki,  R.  T.  Anderson,  J.  M.  Shapiro,  C. 
L.  Jones,  and  V.  Carter. 

Available  from  USGS,  OFSS,  Box  25425,  Denver, 
CO  80225.  USGS  Open-File  Report  86-126,  1986. 
49  p,  3  fig,  22  tab,  12  ref. 

Descriptors:  'Submerged  aquatic  vegetation,  'Sub- 
mersed vegetation,  'Potomac  River,  Macrophytes, 
Aquatic  weeds,  Vegetation  maps,  Maryland,  Vir- 
ginia, District  of  Columbia. 

This  report  summarizes  data  on  the  distribution 
and  abundance  of  submersed  aquatic  vegetation 
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Field  2— WATER  CYCLE 


Group  2L — Estuaries 

collected  in  the  tidal  Potomac  River  during  1985. 
Plant  species  were  identified  and  dry  weight  deter- 
mined for  selected  sites.  Information  on  competi- 
tion between  Hydrilla  verticillata  and  other  species 
was  measured.  Water-quality  characteristics  meas- 
ured include  temperature,  specific  conductance, 
dissolved  oxygen,  pH,  and  transparency  as  indicat- 
ed by  Secchi  depth.  A  map  was  made  of  the 
distribution  of  submersed  aquatic  vegetation  based 
on  transect  samples  and  a  complete  shoreline 
survey.  (USGS) 
W88-03130 


EVALUATION  OF  MANATEE  HABITAT  SYS- 
TEMS ON  THE  NORTHWESTERN  FLORIDA 
COAST, 

Texas  A  and  M  Univ.,  College  Station.  Dept.  of 

Wildlife  and  Fisheries  Sciences. 

For   primary   bibliographic   entry   see   Field   6G. 

W88-03289 


TRACE  METALS  IN  SAN  FRANCISCO  BAY, 
CALIFORNIA:  A  PRELIMINARY  REPORT, 

Geological  Survey,  Sacramento,  CA.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  5A. 
W88-03314 


HYDROLOGY  OF  FRITCHIE  MARSH  IN 
COASTAL  LOUISIANA  AND  APPLICATION 
OF  FINITE-ELEMENT  MODELING  TO  DE- 
TERMINE FLOW, 

Geological  Survey,  Baton  Rouge,  LA.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  5B. 
W88-03465 


3.  WATER  SUPPLY 
AUGMENTATION 
AND  CONSERVATION 

3A.  Saline  Water  Conversion 


SIMPLIFIED  TEST  FOR  SOLAR  WATER  PU- 
RIFICATION, 

New  Mexico  Solar  Energy  Inst.,  Las  Cruces. 
C.  M.  Redman. 

New  Mexico  Water  Resources  Research  Institute 
Technical  Completion  Report.  February  1983.  22 
p,  6  fig,  6  tab. 

Descriptors:  *Solar  distillation,  'Evaporation, 
•Solar  stills,  *Water  treatment,  *Water  shortage, 
Solar  energy,  Filtration. 

The  depleting  of  the  Ogallala  aquifer  and  the  ac- 
companying loss  of  valuable  irrigated  farmland  is 
an  example  of  the  serious  water  problems  facing 
New  Mexico  and  the  country.  In  this  research 
project,  on-hand  equipment  was  used  to  determine 
if  a  solar-driven,  low-pressure,  low  temperature 
water  purification  system  would  be  technically  and 
economically  practical.  This  technique  used  an 
unglazed  solar  panel  as  a  heater  during  cooler 
periods  of  isolation.  It  used  a  30-gallon  insulated 
hot  water  tank  for  water  storage,  with  domestic 
water  in  the  tank  to  simulate  brackish,  gray  or  salt 
water.  Plumbing  was  added  to  allow  solar  heating 
of  the  water  via  thermosiphon  and  nocturnal  low- 
pressure  evaporation  by  means  of  a  hydrostatic 
column  of  water.  The  findings  showed  that  the 
water  could  be  heated  via  the  unglazed  solar  panel 
during  the  day,  evaporated  at  night  in  the  raw 
water  tank,  and  condensed  in  the  solar  panel.  Prob- 
lems with  the  pressure  gauge  and  air  leaks  were 
solved  by  obtaining  a  new  gauge  and  careful  seal- 
ing of  the  system.  While  it  was  concluded  that  the 
technique  works,  it  is  recommended  that  an  im- 
proved system  be  constructed  and  tested  using 
vacuum-type  valves  and  a  better  solar  panel  to 
determine  the  system's  success  and  feasibility.  The 
system's  low  cost  in  terms  of  construction  materi- 
als and  energy  use  is  much  below  that  of  present 
techniques,  such  as  reverse  osmosis,  ultrafiltration 
and  ion  exchange  to  purify  brackish  and  salt  water. 
(Hawkins-  PTT) 
W88-02963 


SIMPLIFIED  TEST  FOR  SOLAR  WATER  PU- 
RIFICATION, 

New  Mexico  Water  Resources  Research  Inst.,  Las 

Cruces. 

C.  M.  Redman. 

WRRI   Technical    Completion    Report    No.    160, 

March  1983.  22  p,  6  fig. 

Descriptors:  'Water  supply,  'Desalination,  'Solar 
distillation,  Brackish  water,  Saline  water,  Water 
purification,  Water  treatment,  Distillation, 
Wastewater  treatment. 

A  solar-driven,  low-pressure  solar  still  was  con- 
structed from  a  low-cost  32-sq  ft  unglazed  FAFCO 
solar  panel,  which  served  as  a  heater  during  sunny 
periods  and  as  a  vapor  condenser  during  cloudy  or 
cool  periods.  A  30-gallon  insulated  hot  water  tank 
was  used  for  water  storage.  Plumbing  was  added 
to  allow  solar  heating  of  the  water  by  thermosi- 
phon and  nocturnal  low-pressure  evaporation  by 
means  of  a  hydrostatic  column  of  water.  Although 
the  testing  showed  that  the  apparatus  worked, 
problems  with  the  pressure  gage  and  air  leakage 
prevented  determination  of  how  well  it  worked. 
(Cassar-PTT) 
W88-02967 


3B.  Water  Yield  Improvement 


ATTEMPT  TO  NORMALIZE  THE  HAIL- 
STORM VARIABILITY  FOR  THE  EVALUA- 
TION OF  CLOUD  SEEDING, 

Research  Council  of  Alberta,  Edmonton.  Atmos- 
pheric Sciences  Dept. 
L.  Cheng. 

Journal  of  Climate  and  Applied  Meteorology 
JCAMEJ,  Vol.  26,  No.  4,  p  443-456,  April  1987.  10 
fig,  2  tab,  27  ref. 

Descriptors:  'Hail,  'Cloud  seeding,  'Storms,  'Ki- 
netics, 'Statistical  analysis,  Thermodynamics. 

Procedures  have  been  developed  from  relation- 
ships between  parameters  of  hailstone  size  distribu- 
tions and  storm  thermodynamics  to  normalize  the 
effects  of  storm  thermodynamics  of  integral  hail 
parameters  observed  at  the  ground.  Hail  param- 
eters considered  in  this  study  are  the  number  con- 
centration, water  content  and  kinetic  energy.  Re- 
sults from  statistical  tests  on  these  integral  hail 
parameters  obtained  from  various  not-seeded 
storms  showed  that  significant  differences  exist 
among  these  storms.  The  differences  appear  to  be 
due  to  variations  in  storm  intensity.  However,  once 
the  normalization  of  the  storm  thermodynamic 
variability  is  applied  to  the  data,  no  significant 
differences  are  found.  The  technique  seems  to 
reduce,  if  not  eliminate,  the  variations  due  to  the 
effects  of  storm  thermodynamics  on  the  integral 
hail  parameters.  Statistical  analyses  of  the  normal- 
ized surface  integral  hail  parameters,  obtained  from 
two  operationally  seeded  storms,  are  carried  out  to 
test  the  procedure  for  the  evaluation  of  silver 
iodide  seeding  effects.  A  storm-by-storm  approach 
is  used  to  illustrate  the  anthropogenic  variability 
such  as  differences  in  the  execution  of  the  seeding 
operation.  Integral  hail  parameters  obtained  from  a 
storm  that  is  not  seeded  at  the  appropriate  location 
as  prescribed  by  the  seeding  hypothesis  do  not 
differ  from  those  of  the  control  storms.  For  the 
other  storms  seeded  at  the  right  location,  a  nomi- 
nally significant  difference  is  found  in  the  hail  total 
number  concentration  but  not  in  the  integral  1  ail 
water  content  and  kinetic  energy.  However,  no 
conclusion  as  to  the  cause  of  the  isolated  signifi- 
cant difference  can  be  drawn  because  the  storms 
analyzed  did  not  constitute  a  randomized  experi- 
ment. (Author's  abstract) 
W88-02681 


Environmental   effects,    Economic   aspects,   Eco- 
nomic growth,  Mountains. 

The  relationship  of  skier  visits  to  early-season 
snow  depth  is  strong  at  Aspen  Mountain,  Butter- 
milk, Snowmass,  and  Vail,  which  primarily  serve 
persons  who  plan  trips  fairly  far  in  advance,  and 
weak  at  Copper  Mountain  and  Winter  Park,  which 
primarily  serve  day  skiers.  Conservative  estimates 
of  the  additional  retail  expenditures  generated  by  a 
15%  increase  in  early-season  snow  cover  in  a  dry 
winter  (possible  with  cloud  seeding)  were  $945,000 
at  Aspen,  $495,00  at  Buttermilk,  $648,000  at 
Copper  Mountain,  $2,110,000  at  Snowmass, 
$9,541,000  at  Vail,  and  $464,000  at  Winter  Park. 
(Cassar-PTT) 
W88-02932 


SATELLITE  SUPPORT  TO  THE  SIERRA  CO- 
OPERATIVE PILOT  PROJECT:  1979/80  AND 
1980/81, 

Colorado  State  Univ.,  Fort  Collins.  Dept.  of  At- 
mospheric Science. 

For  primary  bibliographic  entry  see  Field  7B. 
W88-02943 

3C.  Use  Of  Water  Of  Impaired 
Quality 

RESPONSE  OF  COTTON,  ALFALFA,  AND 
CANTALOUPE  TO  FOLIAR-DEPOSITED  SALT 
IN  AN  ARID  ENVIRONMENT, 

Arizona  Univ.,  Tucson.  Dept.  of  Plant  Sciences. 
For  primary  bibliographic  entry  see  Field  5C. 
W88-02721 


LAND  TREATMENT  OF  MUNICIPAL 
WASTEWATER:  VEGETATION  SELECTION 
AND  MANAGEMENT. 

For  primary  bibliographic  entry  see  Field  5E. 

W88-02741 


SELECTION      OF      IRRIGATION      SYSTEM 
DESIGN, 

Williams  and  Works,  Grand  Rapids,  MI. 
For  primary  bibliographic  entry  see  Field  5E. 

W88-02743 


WASTEWATER  CROP  MANAGEMENT  STUD- 
IES IN  MINNESOTA, 

Minnesota  Univ.,  St.  Paul.  Agriculture  Extension 

Service. 

For  primary  bibliographic  entry  see  Field  5E. 

W88-02744 


CROP  MANAGEMENT  STUDIES  AT  THE 
MUSKEGON  COUNTY  MICHIGAN  LAND 
TREATMENT  SYSTEM, 

Michigan  State  Univ.,  East  Lansing.  Dept.  of  Crop 

and  Soil  Sciences. 

For  primary  bibliographic  entry  see  Field  5E. 

W88-02745 


COMPARISON  OF  THE  CROP  MANAGE- 
MENT STRATEGIES  DEVELOPED  FROM 
STUDIES  AT  PENNSYLVANIA  STATE  UNI- 
VERSITY, UNIVERSITY  OF  MINNESOTA, 
MICHIGAN  STATE  UNIVERSITY,  AND  THE 
MUSKEGON  COUNTY  LAND  TREATMENT 
SYSTEM, 

Georgia  Coastal  Plain  Experiment  Station,  Tifton. 
For  primary  bibliographic  entry  see  Field  5E. 
W88-02746 


EARLY-SEASON  SNOW  AND  SKIER  VISITS 
IN  COLORADO, 

Colorado   Dept.   of  Natural   Resources,   Denver. 
L.  A.  Sherretz,  and  W.  Loehr. 
November  1983.  Bureau  of  Reclamation,  Denver, 
Colorado.  19  p,  9  fig,  4  tab,  3  ref,  append. 

Descriptors:  'Weather  modification,  'Snow  cover, 
•Recreation,  'Cloud  seeding,  'Skiing,  'Colorado, 


MANAGEMENT  STUDIES  OF  ANNUAL 
GRASSES  AND  PERENNIAL  LEGUMES  AND 
GRASSES  AT  THE  MICHIGAN  STATE  UNI- 
VERSITY WATER  QUALITY  MANAGEMENT 
FACILITY, 

Michigan  State  Univ.,  East  Lansing.  Dept.  of  Crop 
and  Soil  Sciences. 

For  primary  bibliographic  entry  see  Field  5E. 
W88-02747 
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WATER  SUPPLY  AUGMENTATION  AND  CONSERVATION— Field  3 


Conservation  In  Agriculture — Group  3F 


OLDFIELD  MANAGEMENT  STUDIES  ON 
THE  WATER  QUALITY  MANAGEMENT  FA- 
CILITY AT  MICHIGAN  STATE  UNIVERSITY, 

Michigan  State  Univ.,  East  Lansing.  Dept.  of  Fish- 
eries and  Wildlife. 

For  primary  bibliographic  entry  see  Field  5E. 
W88-02748 


VEGETATION    SELECTION    AND    MANAGE- 
MENT FOR  OVERLAND  FLOW  SYSTEMS, 

Cold    Regions    Research    and    Engineering    Lab., 

Hanover,  NH. 

For   primary   bibliographic   entry   see   Field   5D. 

W88-02749 


GROWING  TREES  ON  EFFLUENT  IRRIGA- 
TION SLTES  WITH  SAND  SOILS  IN  THE 
UPPER  MIDWEST, 

North   Centra]   Forest   Experiment   Station,   East 

Lansing.  MI. 

For  primary  bibliographic  entry  see  Field  5E. 

W88-02750 


TREE  SEEDLING  RESPONSES  TO 
WASTEWATER  IRRIGATION  ON  A  REFOR- 
ESTED OLD  FIELD  IN  SOUTHERN  MICHI- 
GAN, 

Michigan   Dept.   of  Natural   Resources,   Lansing. 

Water  Quality  Div. 

For  primary  bibliographic  entry  see  Field  5E. 

W88-02751 


STUDIES  OF  LAND  APPLICATION  IN  OLD 
GROWTH  FORESTS  IN  SOUTHERN  MICHI- 
GAN, 

Michigan  State  Univ.,  East  Lansing.  Dept.  of  Zo- 
ology. 

For  primary  bibliographic  entry  see  Field  5E. 
W88-02752 


PLANT  DISEASES  ASSOCIATED  WITH  MU- 
NICIPAL WASTEWATER  IRRIGATION, 

Michigan    State    Univ.,    East    Lansing.    Dept.    of 

Botany  and  Plant  Pathology. 

For  primary  bibliographic  entry  see  Field  21. 

W88-02753 


CASE  STUDY  TO  ASSESS  THE  POTENTIAL 
FOR  SALINE  SOIL  DEVELOPMENT  DUE  TO 
IRRIGATION, 

Alberta  Univ.,  Edmonton.  Dept.  of  Geology. 

For   primary   bibliographic   entry   see   Field   2G. 

W88-02764 


ORGANIC  CONTAMINANTS  REMOVAL  FOR 
POTABLE  REUSE, 

Denver  Water  Dept.,  CO. 

For  primary   bibliographic   entry   see   Field   5D. 

W88-02850 


EFFECTS  OF  RESIDUAL  SOIL  SALINITY  RE- 
SULTING FROM  IRRIGATION  WITH  SUL- 
PHATE WATERS  ON  LETTUCE, 

Agricultural  Research  Inst.,  Nicosia  (Cyprus). 
I.  Papadopoulos. 

Plant  and  Soil  PLSOA2,  Vol.  97,  No.  2,  p  171-177, 
February  1987.  5  tab,  21  ref. 

Descriptors:  *Saline  soils,  *Salinity,  *Soil  chemis- 
try, 'Water  pollution  effects,  'Irrigation,  'Sulfates, 
•Lettuce,  'Salt  tolerance,  Chemical  composition, 
Saline  water,  Chemical  properties,  Sodium,  Chlor- 
ides, Rain,  Ions,  Greenhouses,  Gypsum,  Leaching, 
Adsorption,  Crop  yield,  Agronomy,  Soil-water- 
plant  relationships,  Irrigation  water. 

The  response  of  lettuce  to  residual  soil  salinity  as 
influenced  by  the  ionic  composition  of  two  differ- 
ent saline  waters  and  rainwater  was  investigated  in 
the  greenhouse  with  three  successive  plantings  of 
lettuce  in  the  same  soil.  One  of  the  saline  waters 
was  saturated  with  gypsum  and  the  other  con- 
tained sulfate  and  Na  and  CI,  respectively  (mixed 
water).  Soil  water  salinity  and  sodium  adsorption 
ratio  increased  in  both  cases  using  saline  waters. 


The  effect  of  mixed  saline  water  was  higher  and 
became  more  marked  after  each  planting,  resulting 
from  higher  contributions  of  Na  and  CI  to  soil 
salinity.  Soil  solution  became  saturated  with 
gypsum,  with  both  saline  waters.  At  first  planting, 
gypsum  saturated  and  mixed  waters  produced 
fresh  yield  increases  of  15%  and  24%,  respective- 
ly, relative  to  rainwater.  At  second  planting,  yield 
was  reduced  by  11%  and  22%,  respectively,  rela- 
tive to  rainwater,  at  third  planting,  yield  reduced 
by  22%  and  76%  with  gypsum-saturated  and 
mixed  water,  respectively.  (Author's  abstract) 
W88-03215 


SALT  TOLERANCE  OF  FOUR  TOMATO  HY- 
BRIDS, 

Centro   de   Edafologia   y    Biologia   Aplicada   del 
Segura,  Murcia  (Spain). 
V.  Martinez,  A.  Cerda,  and  F.  G  Fernandez. 
Plant  and  Soil  PLSOA2,  Vol.  97,  No.  2,  p  233-242, 
February  1987.  1  fig,  4  tab,  14  ref. 

Descriptors:  *Salt  tolerance,  'Tomatoes,  'Saline 
soils,  'Lysimeters,  'Minerals,  Conductivity,  Irriga- 
tion water,  Plant  pathology,  Agronomy,  Soil- 
water-plant  relationships,  Salinity,  Chemical  prop- 
erties, Fruit  crops,  Crop  yield,  Tissue  analysis, 
Leaves. 

A  greenhouse  lysimeter  experiment  was  conducted 
to  evaluate  the  response  of  tomato  hybrids  to  vary- 
ing levels  of  salinity  using  four  tomato  hybrids 
grown  at  four  salinity  levels.  The  soil  was  saturat- 
ed prior  to  transplanting  by  irrigating  with  waters 
that  were  prepared  by  adding  NaCl  to  tap  water. 
The  electrical  conductivities  of  the  irrigation 
waters  were  1.8,  4.5,  7.0,  and  9.5  dS/m  at  25  C. 
Yield,  fruit  quality,  and  leaf  mineral  composition 
were  measured.  Fifty  percent  of  fruit  yield  reduc- 
tion for  all  hybrids  was  associated  with  a  soil 
salinity  of  5. 1  dS/m.  Each  unit  increase  in  salinity 
above  2  dS/m  reduced  yield  by  14%.  This  indi- 
cates that  these  tomato  hybrids  are  more  salt  sensi- 
tive than  the  older  varieties.  Fruit  quality  and  leaf 
mineral  composition  were  also  affected  by  salinity 
and  hybrid.  (Doria-PTT) 
W88-03216 


DISTRIBUTION,  LENGTH  AND  WEIGHT  OF 
ROOTS  IN  YOUNG  PLANTATIONS  OF  EUCA- 
LYPTUS GRANDIS  W.  HILL  EX  MAIDEN  IR- 
RIGATED WITH  RECYCLED  WATER, 

Victoria    Dept.    of    Conservation,    Forests    and 
Lands,    State   Forests   and    Lands   Service,    Mel- 
bourne (Australia). 
P.  J.  Baldwin,  and  H.  T.  L.  Stewart. 
Plant  and  Soil  PLS09A2,  Vol.  97,  No.  2,  p  243- 
252,  February  1987.  3  fig,  3  tab,  16  ref. 

Descriptors:  'Roots,  'Eucalyptus,  'Recycling, 
Australia,  'Water  reuse,  'Australia,  'Wastewater 
irrigation,  Irrigation,  Wastewater  renovation, 
Wastewater,  Municipal  wastewater,  Trees,  Soil  ho- 
rizons. 

The  root  systems  of  Eucalyptus  grandis  irrigated 
with  recycled  municipal  effluent  were  studied  at 
two  sites  in  Victoria,  Australia.  The  vertical  distri- 
butions of  root  intercepts,  length  and  weight  meas- 
urements were  similar  at  both  sites.  Root  length 
was  greatest  in  the  0-10  cm  soil  horizon,  and 
intercepts  of  roots  <  1  mm  in  diameter  comprised 
73%  to  81%  of  all  roots.  Roots  <  1  mm  in  diame- 
ter contributed  85%  of  total  length  at  both  sites, 
and  19%  to  21%  of  total  weight.  With  uniform 
application  of  effluent  at  Mildura,  root  intercepts 
and  length  were  concentrated  in  the  center  of  the 
irrigation  bay,  but  at  Robinvale,  the  concentration 
occurred  closer  to  the  tree  row  because  of  the 
different  method  of  irrigation  (micro-sprays  cover- 
ing only  70%  of  the  ground  surface  area).  Root 
densities  of  0.1 1  to  0.57  cm/cu  cm  were  estimated, 
similar  to  root  densities  measured  in  Pinus  radiata 
plantations  but  considerably  lower  than  those  esti- 
mated for  pastures.  The  implications  of  the  results 
for  the  management  of  irrigated  plantations  of  eu- 
calypts  are  discussed.  (Doria-PTT) 
W88-03217 


3D.  Conservation  In  Domestic  and 
Municipal  Use 


DEMAND  FOR  URBAN  WATER  BY  CUSTOM- 
ER CLASS, 

Northern  Illinois  Univ.,  De  Kalb. 

For   primary   bibliographic   entry   see   Field   6D. 

W88-02801 


3E.  Conservation  In  Industry 


COST  STRUCTURE  OF  THE  WATER  UTILITY 
INDUSTRY, 

Southern  Methodist  Univ.,  Dallas,  TX. 

For  primary  bibliographic  entry  see  Field  6C. 

W88-02802 


WATER  REUSE  IN  THE  U.S.  STEAM  ELEC- 
TRIC POWER  INDUSTRY-AN  ASSESSMENT 
OF  CURRENT  PRACTICE  AND  POTENTIAL 
FOR  FUTURE  APPLICATIONS, 

Dames  and  Moore,  Bethesda,  MD. 

For   primary   bibliographic   entry   see   Field    5D. 

W88-03145 


3F.  Conservation  In  Agriculture 


SUDAN:  THE  RAHAD  IRRIGATION 
PROJECT, 

Agency  for  International  Development,  Washing- 
ton, DC. 

P.  Benedict,  A.  H.  Ahmed,  R.  Ehrich,  and  S.  F. 
Lintner. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  Virginia.  22161,  as  PB84- 
242676.  Price  codes:  A09  in  paper  copy,  A01  in 
microfiche.  A.I.D.  Project  Impact  Evaluation 
Report  No.  31,  March  1982.  125  p,  6  tab,  56  ref,  8 
append. 

Descriptors:  'Irrigation  programs,  'Irrigation  ef- 
fects, 'Irrigation  design,  'Sudan,  'Public  health, 
'Evaluation,  Automation,  Irrigation  efficiency,  Ir- 
rigation practices,  Water  management,  Developing 
countries,  Water  policy,  Crop  production,  Labor. 

Although  the  Rahad  Irrigation  Project  in  Sudan, 
partly  AID-funded  and  nearly  complete,  has  been 
operating  for  only  four  seasons,  it  faces  problems 
which  threaten  its  viability.  This  report  assesses 
these  problems,  the  project's  impact,  and  the  les- 
sons learned.  Designed  to  maximize  use  of  govern- 
ment investments  in  Nile  water  management,  to 
upgrade  the  living  standards  of  100,000  herders 
and  farmers,  and  to  produce  cotton  and  ground- 
nuts for  export,  the  project  is  pursuing  full  mecha- 
nization and  100%  intensive  rotation  of  crops.  Pro- 
duction is  supervised  by  the  Rahad  Corporation 
which  controls  pricing,  marketing,  and  most  deci- 
sion-making. The  Corporation  has  not  coped  well 
with  several  problems  -  managing  a  mechanized 
operation,  erroneously  perceived  labor  shortages, 
and  tenant  dissatisfaction.  Faced  with  little  incen- 
tive to  grow  cotton,  farmers  have  produced  less 
and  are  working  as  day  laborers  and  raising  live- 
stock, sorghum,  and  groundnuts.  Mechanization 
has  further  reduced  project-generated  income  and 
threatens  to  displace  labor.  In  addition,  limitations 
on  local  currency  have  resulted  in  the  inadequate 
and  unequal  provision  of  educational,  health,  and 
other  promised  services.  Among  the  lessons  taught 
by  the  project  are  that:  a  policy  of  100%  mechani- 
zation needs  more  analysis;  farmers  must  be  given 
a  role  in  the  decision-making  process  and  be  al- 
lowed choices;  harvest-time  labor  shortages  must 
be  viewed  in  relation  to  prevailing  wage  rates; 
environmental  analyses  must  be  conducted  and 
used  in  designing  and  implementing  irrigation 
projects;  programs  to  control  water-borne  diseases 
should  be  designed  and  funded  in  irrigation 
projects;  and  crop  protection  techniques  should  be 
reviewed  prior  to  project  implementation  and  co- 
ordinated with  public  health  officials.  (See  also 
W88-02563)  (Author's  abstract) 
W88-02585 
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COMPUTERIZED  SUPERVISION  AND  CON- 
TROL OF  DUJAILAH  IRRIGATION  PROJECT, 

Baghdad  Univ.  (Iraq).  Coll.  of  Engineering. 
N.  K.  Wafi,  and  A.  I.  Y.  Mohammed. 
IN:  Microprocessors  in  Operational  Hydrology. 
Proceedings  of  the  Technical  Conference  on  the 
Use  of  Microprocessors  and  Microcomputers  in 
Operational  Hydrology,  Geveva,  Switzerland, 
September  4-5,  1984.  D.  Reidel  Publishing  Co., 
Dordrecht,  The  Netherlands,  1986.  p  213-222,  3 
fig,  1  tab. 

Descriptors:  "Computers,  *Dujailah  project,  'Iraq, 
•Irrigation  practices,  'Automation,  *Data  acquisi- 
tion, Irrigation,  Drainage  water. 

The  Dujailah  project,  located  approximately  200 
km  southeast  of  Baghdad,   Iraq,  is  an  integrated 
agro-industrial  complex.  It  contains  farms  and  or- 
chards, animal  and  poultry  farms  in  addition  to 
dairy  and  food  processing  industries.  The  project 
evolves  around  a  planned  central  city  complete 
with  services  including  an  institute  for  agricultural 
technicians.  The  irrigation  network  consists  of  four 
primary  canals  totalling  43  km  in  length  and  sec- 
ondary canals  41  km  long.  Branching  from  these 
canals  is  a  network  of  pipe  feeders  with  hydrants 
for  field  plot  irrigation.  The  project  employs  sur- 
face irrigation  methods  whereby  border  strips  15  m 
wide  and  284  m  long  are  formed  on  either  side  of 
the  pipe  feeders.  Each  hydrant  has  a  basic  flow 
rate  of  28  L/s  and  irrigates  a  strip  on  either  side 
(two-sided  irrigation).  All  flow  in  the  system  is  by 
gravity.  The  drainage  network  follows  a  similar 
pattern  with  covered  field  drains  and  secondary 
and  primary  open  drains.  All  drainage  water  flows 
by  gravity  to  a  pumping  stsation  at  the  northeast- 
ern corner  of  the  project.  The  Dujailah  Supervi- 
sion and  control  system  consists  of  the  System 
Control  Center,  52  outstations  (one  for  each  con- 
trol regulatory  or  gate)  and  the  telecommunication 
network.  The  basic  functions  of  the  system  are: 
data  acquisition,  data  and  information  communica- 
tion, processing  of  data  and  information,  control, 
display  and  supervision  of  output,  and  elaboration 
of  operation  instruction  commmands  and  alarms. 
In  addition  to  econo-technical  justifications,  the 
design  and  implementation  of  the  remote  control 
system  was  subject  to  the  following  requirements: 
reliability,  data  transmission,  accuracy  and  delay 
restrictions;  interface  with  gate  and  telecommuni- 
cation network  equipment;  accuracy  of  transmitted 
measurements  and   set  point   values;   and  system 
flexibility  and  possibility  of  future  expansion.  (See 
also  W88-02617)  (Lantz-PTT) 
W88-02636 


FIELD    TEST    OF    A    SIMPLE    SOIL-WATER 
BALANCE  MODEL  FOR  IRRIGATED  AREAS, 

Indian   Agricultural   Research   Inst.,   New   Delhi. 

Water  Technology  Center. 

For   primary   bibliographic   entry   see   Field   2G. 

W88-02774 


EFFICIENCY      IN      WATER      ALLOCATION 
UNDER  STOCHASTIC  DEMAND, 

California  Univ.,  Santa  Barbara. 

For  primary  bibliographic  entry   see   Field   6D. 

W88-02800 


GROWTH  HABITS  OF  WATER-STRESSED 
WHEAT  SEEDLINGS  AS  SELECTION  CRITE- 
RIA FOR  DROUGHT  RESISTANCE, 

Department  of  Agriculture,  Lethbridge  (Alberta). 

Research  Station. 

R.  Kaul,  and  H.-H.  Mundel. 

Annals  of  Botany  ANBOA4,  Vol.  59,  No.  6,  p  653- 

656,  June  1987.  1  fig,  2  tab,  8  ref. 

Descriptors:  'Plant  growth,  'Water  stress, 
•Wheat,  'Seedlings,  'Drought  resistance,  Food 
crops,  Agriculture,  Drought,  Genotypes,  Crop 
yield,  Prediction. 

A  technique  is  described  to  induce  slowly  increas- 
ing water  deficits  in  wheat  (Triticum  aestivum  L.) 
seedlings  by  rooting  them  in  damp  vermiculite  and 
growing  them  in  a  humid  atmosphere.  After  eight 
weeks,  drought-resistant  genotypes  can  be  identi- 
fied either  by  drought  avoidance  or  by  drought 


tolerance  responses.  Genotypes  with  lesser 
drought  resistance  become  dormant  or  produce 
sterile  spikes.  The  test  roughly  predicts  the  relative 
yield  performance  of  cultivars  in  dry  field  condi- 
tions. (Author's  abstract) 
W88-02875 


IRRIGATION  EVALUATIONS  AND  IM- 
PROVEMENTS IN  NEW  MEXICO  TO  CON- 
SERVE WATER  AND  ENERGY, 

New  Mexico  Water  Resources  Research  Inst.,  Las 

Cruces. 

R.  B.  Hulsman. 

WRRI  Technical  Completion  Report  No.  174,  Las 

Cruces,  September  1983.  74  p,  46  fig,  11  tab,  12  ref, 

append. 

Descriptors:  'Water  conservation,  'Irrigation  effi- 
ciency, 'Uniformity  coefficient,  Surface  irrigation, 
New  Mexico,  Conservation,  Water  distribution, 
Soil  water,  Agriculture,  Water  requirements,  Al- 
falfa, Barley,  Chile  peppers,  Cotton,  Cucumbers, 
Lettuce,  Onions,  Pecans,  Wheat,  Water  use  effi- 
ciency. 

Sixteen  on-farm,  closed  border,  surface  irrigation 
systems  were  evaluated  over  a  three-year  period  in 
Dona  Ana  County,  New  Mexico.  One  hundred 
forty-one  individual  and  16  seasonal  irrigation  effi- 
ciencies were  calculated  along  with  378  distribu- 
tion uniformities  and  the  same  number  of  coeffi- 
cients of  uniformity.  Wide  variations  in  individual 
efficiencies  (1.24  to  232.5  percent),  seasonal  effi- 
ciencies (22.61  to  124.77  percent),  distribution  uni- 
formities (20.3  to  96.37  percent),  and  coefficients  of 
uniformity  (55  to  98  percent)  indicate  the  potential 
for  considerable  savings  in  water  and  energy  re- 
sources. These  savings  have  been  presented  in  tab- 
ular form  for  water,  energy,  and  cost  resources. 
(Author's  abstract) 
W88-02966 


DRAINAGE-SUBIRRIGATION  SYSTEM  EVAL- 
UATION FOR  GEORGIA  FLATWOODS, 

Georgia  Coastal  Plain  Experiment  Station,  Tifton. 
A.  Shirmohammadi,  D.  L.  Thomas,  E.  D. 
Threadgill,  and  F.  Da  Silva. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  PB86-164175/ 
AS.  Price  codes:  A04  in  paper  copy,  A01  in  micro- 
fiche. Report  No.  ERC  03-85.  Environmental  Re- 
sources Center,  Georgia  Institute  of  Technology, 
Atlanta.  August  1985.  42  p,  2  fig.  30  ref.  Project 
No.  USGS  G-900-07. 

Descriptors:  'Irrigation,  'Subirrigation,  'Tile 
drainage,  'Georgia  water  use,  Drainage,  Soil 
water  movement. 

Drainage-subirrigation  was  studied  on  the  SEA- 
MAR  farm  in  Pierce  County,  Georgia  on  Pelham 
loamy  sand  soil.  The  study  area  included  40  hec- 
tares of  land  (38  in  blueberries,  1  in  corn  and  1  in 
soybeans).  The  system  included  two  drain  spacings 
of  15.3  and  20  m.  Two  water  table  management 
system  were  used:   an  open  ditch  and  a  closed 
system  network.  Seventeen  punch-tape  water  level 
recorders  were  used  to  measure  the  water  level  in 
the  soil  profile  at  midfield  (on  tiles  and  midway 
between  the  tiles),  at  the  open  ditch  and  closed 
system  control  structures  (one  for  each),  and  in  an 
undrained-nonirrigated    section    of   the    farm.    A 
punch-tape  rainfall  recorder  was  also  used  to  meas- 
ure rainfall  at  the  site.  Excessive  drainage  early  in 
the  growing  season  coupled  with  a  slow  subirriga- 
tion phase  due  to  deep  drain  tiles  resulted  in  poor 
performance  of  the  system  in  the  corn  field.  Proper 
management  of  the  system  in  the  blueberry  field 
resulted   in   favorable   soil   water   conditions   and 
excellent   crop   growth.    DRAINMOD,   a   water 
management  model  for  shallow  water  table  condi- 
tions, was  used  to  simulate  the  system  performance 
for  Flatwoods  soils.  The  results  indicate  that  a 
drain  spacing  of  18-20  m  is  appropriate  for  com- 
bined drainage-subirrigation  systems  for  soils  simi- 
lar to  those  in  Pierce  County.  A  combined  drain- 
age-subirrigation system  proved  to  be  an  appropri- 
ate water  management  scheme  for  the  Flatwoods 
of  south   Georgia.   This  system,   if  properly   de- 
signed, can  save  up  to  $144/ha.yr  and  $129/ha.yr 
when  compared  to  center  pivot/drainage  and  trav- 


eling gun/drainage  systems,  respectively.  More 
water  is  needed  to  achieve  the  same  useable  appli- 
cation amount  than  for  other  systems  (center 
pivot/drainage  and  traveling  gun/drainage).  CShir- 
mohammadi-U  GA) 
W88-03157 


IMPROVED  EMITTER  AND  NETWORK 
SYSTEM  FOR  WASTEWATER  REUSE  IN  DRIP 
IRRIGATION, 

Hawaii   Univ.,   Honolulu.    Water   Resources  Re- 
search Center. 
For   primary   bibliographic   entry   see  Field   5D. 

W88-03158 


SOIL  WATER  CONSERVATION  UNDER 
ZERO-  AND  CONVENTIONAL  TILLAGE  SYS- 
TEMS ON  THE  CANADIAN  PRAIRIES, 

Saskatchewan    Univ.,    Saskatoon.    Saskatchewan 

Inst,  of  Pedology. 

M.  C.  Grevers,  J.  A.  Kirkland,  E.  De  Jong,  and  D. 

A.  Rennie. 

Soil  &  Tillage  Research  SOTRD5,  Vol.  8,  No.  1-4, 

p  265-276,  November   1986.  4  fig,  4  tab,  8  ref 

Descriptors:  'Water  conservation,  'Soil  water 
•Tillage,  *Cultivation,  *Canada,  •Prairies,  'Soil 
water-plant  relationships,  Conservation,  Nitrogen 
Crop  yield,  Water  level,  Recharge,  Seasonal  varia 
tion,  Seedlings,  Evaporation,  Water  use,  Water  us< 
efficiency,  Wheat,  Snowmelt,  Soil  types,  Loam 
Clays,  Soil  conservation. 

The  soil  water  balance  under  different  tillage  sys 
terns  and  the  effect  of  spring  nitrogen  and  wate 
levels  were  investigated  on  crop  yields  in  the  Ca 
nadian  Prairies.  Results  from  12  site-years  indicat 
that  soil  water  recharge  during  the  autumn  ti 
seeding  period  was  greater  under  zero  tillage  tha: 
under  conventional  tillage,  probably  due  to  re 
duced  soil  water  evaporation  during  the  period 
from  snowmelt  to  seeding.  Water  use  efficienc 
was  49.7  kg/ha  wheat  per  cm  water  under  conyer 
tional  tillage.  Under  zero  tillage,  water  use  efficier 
cies  varied  with  soil  texture,  ranging  from  53.7  t 
1 86  kg/ha  wheat  per  cm  water  for  loam  and  heav 
clay,  respectively.  Wheat  yield  was  well  correlate 
with  both  available  nitrogen  and  water  content  i 
spring.  Nitrogen  was  more  limiting  under  zer 
tillage  than  under  conventional  tillage.  The  cro 
response  to  available  nitrogen  was  two  times  grea 
er  under  zero  tillage  compared  with  convention 
tillage.  Soil  water  was  more  limiting  under  coi 
ventional  tillage.  The  crop  response  to  soil  moi 
ture  content  was  four  times  greater  under  convei 
tional  tillage  compared  with  zero  tillage.  Sc 
water  depletion  during  the  growing  season  esse 
tially  followed  the  same  pattern  under  both  tillaf 
systems.  (Author's  abstract) 
W88-03194 


STUBBLE-MULCH  EQUIPMENT  FOR  SOI 
AND  WATER  CONSERVATION  IN  TH 
GREAT  PLAINS, 

Agricultural    Research    Service,    Bushland,    T 

Conservation  and  Production  Lab. 

R.  R.  Allen,  and  C.  R.  Fenster. 

Journal  of  Soil  and  Water  Conservation  JWSCA 

Vol.  41,  No.  1,  p  11-16,  January-February  1986. 

tab,  36  ref. 

Descriptors:  'Great  Plains,  'Mulching,  *Culti\ 
tion,  'Soil  conservation,  'Water  conservatK 
♦Reviews,  Conservation,  Agriculture,  History. 

The  history  of  the  development  of  conservati 
machines  in  the  Great  Plains  is  reviewed.  Top 
discussed  include  the  emergency  tillage  cultivat 
Noble's  blade,  the  stubble-mulch  concept,  I 
spread  of  experimentation,  Central  Plains  resean 
chemical  fallow,  seeding  through  residue,  and 
seeders.  It  is  concluded  that  stubble-mulch  culti 
is  a  reality  in  the  Great  Plains.  Development 
stubble-mulch  equipment  and  systems  in  No 
America  spanned  a  period  of  70  years,  involvi 
the  combined  efforts  of  farmers,  scientists,  a 
extension  personnel.  While  improvements  conl 
ue,  the  early  developments  proved  to  be  the  ci 
lyst  for  improved  farming  practices  that  redi 
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soil  erosion  and  use  limited  supplies  of  water  more 

efficiently.  (Doria-PTT) 

W88-03207 


IRRIGATION  TRASH  SCREENS  PAY, 

Agricultural    Research    Service,    Kimberly,    ID. 
Snake  River  Conservation  Research  Center. 
W.  D.  Kemper,  J.  A.  Bondurant,  and  T.  J.  Trout. 
Journal  of  Soil  and  Water  Conservation  JWSCA3, 
Vol.  41,  No.  1,  p  17-20,  January-February  1986.  5 
fig,  1  tab,  6  ref. 

Descriptors:  'Trash  screens,  'Irrigation  design, 
•Irrigation  effects,  'Cost-benefit  analysis,  Irriga- 
tion, Irrigation  engineering,  Engineering,  Furrows, 
Erosion,  Soil  erosion,  Economic  aspects,  Perform- 
ance evaluation,  Water  conservation. 

The  erosion  of  soil  in  irrigated  row  crops  is  com- 
pounded by  trash  in  the  irrigation  water,  which 
increases  runoff  and  erosion  problems.  It  is  sug- 
gested that,  for  most  irrigation  farmers,  screens  to 
remove  trash  from  incoming  water  are  a  sound 
investment,  not  only  to  reduce  soil  erosion,  but  to 
improve  the  cost-effectiveness  of  irrigation.  The 
cost  of  trashy  water  and  the  use  of  trash  screens 
are  discussed.  Cost  of  trash  removal  installations  is 
generally  between  $100  and  $500.  It  is  concluded 
that,  for  farmers  with  appreciable  trash  in  their 
irrigation  water,  labor,  water,  and  soil  savings, 
along  with  increases  in  production  because  of  im- 
proved irrigation,  will  more  than  pay  for  the  instal- 
lation during  the  first  season.  Aluminum  screens 
last  a  year  or  two,  while  stainless  steel  screens 
have  lasted  more  than  five  years.  The  main  part  of 
the  installation  should  last  at  least  10  years.  (Doria- 
PTT) 
W88-03208 


WATER    STORAGE    AND    USE    BY    SPRING 
WHEAT  UNDER  CONVENTIONAL  TILLAGE 
AND  NO  TILL  IN  CONTINUOUS  AND  ALTER- 
NATE   CROP-FALLOW    SYSTEMS    IN    THE 
NORTHERN  GREAT  PLAINS, 
North  Dakota  State  Univ.,  Fargo. 
E.  J.  Deibert,  E.  French,  and  B.  Hoag. 
Journal  of  Soil  and  Water  Conservation  JWSCA3, 
Vol.  41,  No.  1,  p  53-58.  January-February  1986.  8 
tab,  24  ref. 

Descriptors:  'Water  storage,  'Water  use,  'Accu- 
mulation, 'Wheat,  'Cultivation,  'Soil-water-plant 
relationships,  'Tillage,  'Great  Plains,  'Crop  pro- 
duction, 'Fallowing,  Storage,  Agronomy,  Profiles, 
Soil  profiles,  Evapotranspiration,  Crop  yield, 
Weeds,  Water  use  efficiency. 

A  five-year  study  was  conducted  at  two  North 
Dakota  locations  to  evaluate  water  storage  and  use 
by  spring  wheat  under  no-till  and  conventional 
tillage  in  continuous  and  alternate  crop-fallow  sys- 
tems. Storage  efficiency  during  the  nongrowing 
season  under  continuous  wheat  culture  varied 
among  years  and  locations,  but  was  similar  among 
tillage  systems.  No-till  grain  yields  were  generally 
lower  than  yields  for  the  conventional,  spring- 
plow  tillage  system  at  both  locations;  thus,  the 
spring-plow  wheat  system  resulted  in  higher  water 
use  efficiencies.  Grain  yields  in  the  alternate  spring 
wheat-fallow  rotation  were  similar  to  continuous 
wheat  at  one  location.  Thus,  on  a  land-use  basis, 
yields  of  wheat  grown  on  fallow  were  half  the 
yields  of  continuous  wheat  and  1  bushel/acre  less 
per  inch  of  water  when  water  lost  during  the 
fallow  counterpart  was  considered.  Fallow  wheat 
yields  at  the  other  location  were  14  bushels/acre 
higher  than  continuous  wheat  yields.  However,  on 
a  land-use  basis,  yields  of  wheat  planted  after 
fallow  were  8  bushels/acre  less  than  continuous 
wheat  yields.  Continuous  wheat  did  not  make  use 
of  12%  to  24%  of  the  precipitation  received; 
fallow  wheat  did  not  make  use  of  67%  to  75%  of 
the  precipitation  received.  (Doria-PTT) 
W88-03210 


OPTIMAL  ALLOCATION  AND  SCHEDULING 
OF  JJRRIGATION  WATER  FOR  COTTON  AND 
SOYBEANS, 

Arkansas  Univ.,  Fayetteville.  Dept.  of  Agricultural 
Economics  and  Rural  Sociology. 


M.  J.  Cochran,  L.  Parsch,  J.  M.  Redfern,  and  H. 
D.  Scott. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161.  as  PB86-160851/ 
AS.  Price  codes:  A04  in  paper  copy,  A01  in  micro- 
fiche. Arkansas  Water  Resources  Research  Center, 
Fayetteville.  AWRRC  Publication  No.  116,  Sep- 
tember 1985.  54  p,  2  fig,  15  tab,  26  ref.  Contract 
No.  14-08-0001-G893.  Project  No.  USGS  G893-04. 

Descriptors:  'Cotton,  'Soybeans,  'Optimal  alloca- 
tion, 'Irrigation  scheduling,  'Arkansas,  Irrigation 
practices.  Computer  models,  Stochastic  models, 
Irrigation  water,  Alternative  water  use. 

This  study  evaluated  alternative  irrigation  schedul- 
ing strategies  for  cotton  and  soybean  production 
on  Sharkey  clay  soils  in  southeast  Arkansas.  Strate- 
gies were  ranked  on  the  basis  of  two  basic  criteria: 
expected  net  revenue  and  risk  efficiency.  Risk  effi- 
ciency was  defined  for  different  risk  preferences 
using  stochastic  dominance  techniques.  Preferred 
strategies  for  cotton  employed  tensiometer  thresh- 
olds between-.45  atm  and  -.75  atm.  Risk  efficient 
soybean  irrigation  strategies  varied  with  the  degree 
of  risk  aversion-more  risk  averse  decision-makers 
prefer  strategies  with  lower  thresholds.  (Cochran- 
WRRC-University  of  Arkansas,  Fayetteville) 
W88-03490 
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STUDY  OF  A  NATURALLY  OCCURRING  HY- 
DRILLA  INHIBITOR, 

University  of  South  Florida,  Tampa.  Chemical  and 
Environmental  Management  Center. 
D.  F.  Martin. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  ADA-129105, 
A03  in  paper  copy,  A01  in  microfiche.  Miscellane- 
ous paper  A-83-2,  March  1983.  Final  Report.  U.S. 
Army  Aquatic  Plant  Control  Research  Program, 
Army  Engineer  Waterways  Experiment  Station, 
Vicksburg,  MS.  36  p,  1 1  fig,  6  tab,  13  ref.  Contract 
No.  DACW39-80-C-0O66. 

Descriptors:  'Weed  control,  'Aquatic  weed  con- 
trol, "Inhibition,  'Hydrilla,  Sediment,  Lake  Star- 
vation, Florida,  Metals,  Lake  sediments,  Humic 
acid,  Organic  compounds,  Chlamydomonas. 

An  investigation  was  made  of  sediment  from  Lake 
Starvation  (northwest  Hillsborough  County,  Flori- 
da) where  hydrilla,  though  present,  has  not  spread 
during  a  10-year  period.  The  sediment  was  treated 
with  water,  autoclaved,  and  the  aqueous  extracts 
separated  into  molecular  weight  fractions  by  ultra- 
filtration. One  fraction,  thus  obtained,  inhibited  the 
growth  of  hydrilla  by  30%,  as  measured  by  the 
weight  increase,  relative  to  control  samples.  The 
active  fraction  was  characterized  by  inorganic  and 
organic  content  as  well  as  trace  metal  content 
(iron,  manganese,  nickel,  and  cadmium).  Subse- 
quently, the  active  fraction  was  separated  further 
using  high-performance  liquid  chromatography, 
and  the  components  thus  separated  were  charac- 
terized by  ultraviolet  adsorption  spectra  and  by 
their  effect  on  the  size  distribution  of  Chlamydo- 
monas reinhardii.  One  component  that  showed  sig- 
nificant bioactivity  according  to  this  assay  was 
subjected  to  mass  spectrometry.  The  maximum 
molecular  ion  for  this  component  was  less  than 
500.  The  available  evidence  is  consistent  with  an 
aromatic  molecule  that  contains  a  carboxylic  acid. 
Further  evidence  includes  the  infrared  spectra  and 
the  observation  that  all  activity  was  lost  when  the 
sample  was  passed  over  an  anion-exchange  resin, 
whereas  no  activity  was  lost  when  the  sample  was 
passed  over  a  cation-exchange  resin.  (Author's  ab- 
stract) 
W88-02918 


WHITE  AMUR  BIBLIOGRAPHY, 


Florida    Univ.,    Gainesville.    Center   for    Aquatic 

Weeds. 

C.  R.  Smith,  and  J.  V.  Shirement. 

Available  from  the  National  Technical  Information 

Service,    Springfield,    VA    22161.    Miscellaneous 

paper  A-83-7,   August    1983.   Final   Report.   U.S. 

Army  Aquatic  Plant  Control  Research  Program, 

Army   Engineer   Waterways  Experiment   Station, 

Vicksburg,  MS.  183  p,  11  tab,  2  append,  828  ref. 

Contract  No.  DACW39-8O-C-O035. 

Descriptors:  'Weed  control,  'Biocontrol,  'Aquat- 
ic weed  control,  'Fish,  'Literature  reviews,  White 
amur,  Grass  carp,  Water  hyacinth,  Hydrilla,  Food 
habits,  Aquaculture,  Ecological  effects,  Environ- 
mental effects,  Fish  establishment,  Fish  diseases, 
Fish  farming,  Growth,  Fish  physiology,  Fish 
ponds,  Fish  populations,  Fish  stocking,  Fisheries, 
Ponds,  Channel  improvement. 

A  literature  review  of  the  white  amur  (also  known 
as  the  grass  carp),  an  herbivorous  fish,  covers  its 
nomenclature,  morphology,  anatomy,  histology, 
cytology,  distribution,  environmental  tolerance,  re- 
production, development  from  egg  fertilization  to 
adulthood,  food  and  feeding  habits,  growth,  inter- 
action with  predators  and  parasites,  competition 
with  other  species,  population  dynamics,  fisheries, 
aquaculture,  transplantation,  manipulated  repro- 
duction, and  role  in  weed  control.  This  fish  is  a 
viable  weed  control  measure  in  small  ponds  used 
for  culture  and  in  reservoirs,  lakes,  canals,  rivers, 
rice  fields,  powerplant  cooling  reservoirs,  and 
sewage  plant  effluent  ponds.  They  have  been  used 
in  conjunction  with  other  aquatic  weed  control 
measures:  mottled  water  hyacinth  weevil,  retarded 
water  hyacinth,  herbicides,  and  hand  weed  remov- 
al. Efficiency  of  weed  control  and  environmental 
impacts  of  this  fish  are  reported  in  many  studies. 
Some  countries  and  many  states  regulate  the  intro- 
duction of  the  white  amur.  (Cassar-PTT) 
W88-02919 


IMPACT  OF  AUGMENTED  FIELD  POPULA- 
TIONS OF  ARZAMA  DENSA  LARVAE  ON  WA- 
TERHYACINTH, 

Army  Engineer  Waterways  Experiment  Station, 
Vicksburg,  MS.  Environmental  Lab. 
A.  F.  Cofrancesco. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161as  ADA-125007, 
A02  in  paper  copy,  A01  in  microfiche.  Miscellane- 
ous paper  A-82-8,  December  1982.  Final  Report. 
22  p,  12  fig,  5  tab,  4  ref. 

Descriptors:  'Aquatic  weed  control,  'Water  hya- 
cinth, 'Biological  control,  'Arzama  densa,  Aquatic 
plants,  Aquatic  weeds,  Biocontrol,  Insects. 

This  research  was  conducted  to  evaluate  the  use  of 
Arzama  densa  as  a  biological  agent  for  the  man- 
agement of  waterhyacinth.  Third  instar  larvae 
were  released  at  different  rates,  and  their  impact 
was  monitored  over  a  4-month  period.  Based  on 
results  obtained  in  this  study,  the  following  conclu- 
sions have  been  drawn:  (1)  Although  A.  densa 
larvae  applied  at  a  ratio  of  one  larvae  per  six  plants 
produced  measurable  reductions  in  plant  biomass, 
this  treatment  rate  did  not  produce  a  significant 
change  in  the  surface  coverage  of  waterhyacinth 
on  treated  sites;  (2)  The  release  of  a  large  number 
of  A.  densa  larvae  on  waterhyacinth  populations 
does  not  ensure  that  an  increase  in  the  population 
of  A.  densa  will  occur  in  subsequent  generations; 
and  (3)  Modifications  of  the  application  procedure 
of  A.  densa  will  be  necessary  to  achieve  the  de- 
sired level  of  waterhyacinth  control.  (Lantz-PTT) 
W88-02925 


EVALUATION  OF  A  FORMULATION  OF  CER- 
COSPORA  RODMANII  FOR  INFECTIVITY 
AND  PATHOGENICITY  OF  WATERHYA- 
CINTH, 

Army  Engineer  Waterways  Experiment  Station, 
Vicksburg,  MS.  Environmental  Lab. 
E.  A.  Theriot,  R.  F.  Theriot,  and  D.  R.  Sanders. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161as  ADA-102051, 
A03  in  paper  copy,  A01  in  microfiche.  Technical 
Report  A-81-5,  June  1981.  Final  Report.  42  p,  19 
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Field  4— WATER  QUANTITY  MANAGEMENT  AND  CONTROL 


Group  4A — Control  Of  Water  On  The  Surface 


fig,  11  tab,  12ref. 

Descriptors:  *Aquatic  weed  control,  *Weed  con- 
trol, *Biocontrol,  Pathogenic  fungi,  Water  hya- 
cinth, Cercospora  rodmanii,  Fungi,  Aquatic  plants, 
Louisiana. 

A  formulation  of  the  fungal  pathogen  Cercospora 
rodmanii  was  preliminarily  evaluated  to  determine 
application  rates  required  to  achieve  adequate  in- 
fection of  water  hyacinth  under  environmental 
conditions  normally  found  in  Louisiana.  Applica- 
tion rates  were  as  follows:  spring  study,  1  million 
viable  propagules  at  0,  5,  10,  and  20  g/sq  m;  fall 
study,  4  million  viable  propagules  at  0,  1,  2.5,  and 
10  g/sq  m.  In  both  studies  significant  secondary 
infection  of  water  hyacinth  tissues  was  observed 
on  new  leaves  of  original  plants  and  on  daughter 
plants.  The  recommended  application  rates  for  C. 
rodmanii  were  5  million  viable  propagules  per  sq  m 
in  the  spring  treatment  and  4  million  viable  propa- 
gules per  sq  m  in  the  fall  treatment.  (Cassar-PTT) 
W88-02930 


LARGE-SCALE  OPERATIONS  MANAGEMENT 
TEST  OF  USE  OF  THE  WHITE  AMUR  FOR 
CONTROL  OF  PROBLEM  AQUATIC  PLANTS, 
REPORT  2:  FIRST  YEAR  POSTSTOCKING  RE- 
SULTS, 

Florida  Univ.,  Gainesville.  Dept.  of  Environmental 
Engineering  Sciences. 
E.  C.  Blancher,  and  C.  R.  Fellows. 
Volume  IV:  Nitrogen  and  Phosphorus  Dynamics 
of  the  Lake  Conway  Ecosystem:  Loading  Budgets 
and  a  Dynamic  Hydrologic  Phosphorus  Model, 
Technical  Report  A-78-2,  August  1982.  Report  2 
of  a  Series.  Army  Engineer  Waterways  Experi- 
ment Station,  Vicksburg,  MS.  60  p,  8  fig,  10  tab,  50 
ref,  2  append.  Contract  No.  DACW39-76-C-0076- 
002. 

Descriptors:  *Water  pollution  sources,  *Nutrients, 
•Phosphorous,  *  Nitrogen,  *  Lakes,  Aquatic  weed 
control,  Aquatic  plants,  Weed  control,  White 
amur,  Grass  carp,  Lake  Conway,  Florida,  Hydro- 
logic  budget,  Model  studies,  Sediments,  Lake  sedi- 
ments, Urban  runoff,  Runoff,  Seepage. 

An  integrated  nutrient  budget  for  Lake  Conway, 
Florida,  was  developed  that  integrated  physical, 
chemical,  and  biological  relationships.  A  hydrolog- 
ic budget  was  constructed  from  measurements  of 
storm  water  runoff,  subsurface  seepage  flows,  and 
existing  precipitation  and  evaporation  data.  It  was 
determined  that  major  sources  of  external  nitrogen 
and  phosphorous  loadings  (total,  2.53  g  nitrogen/ 
sq  m-year  and  0.224  g  phosphorous/sq  m-year) 
were  from  atmospheric  loadings,  urban  runoff,  and 
subsurface  seepage.  Based  on  a  simulation  model  of 
the  phosphorous  dynamics  of  Lake  Conway,  it  was 
concluded  that  sedimentation  of  phosphorous  was 
occurring  at  higher  than  predicted  rates,  nutrient 
release  by  submerged  macrophytes  was  salient  to 
phosphorous  dynamics,  and  release  of  phosphorous 
by  sediments  was  not  a  significant  internal  source 
of  this  nutrient.  (Author's  abstract) 
W88-02931 


LOW-FLOW    FREQUENCY    ANALYSES    FOR 
STREAMS  IN  WEST-CENTRAL  FLORIDA, 

Geological  Survey,  Tampa,  FL.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  2E. 

W88-02979 


DRAINAGE-AREA    DATA    FOR    WISCONSIN 
STREAMS, 

Geological    Survey,    Madison,    WI.    Water    Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  7A. 
W88-03082 


FLOODS  IN  SOUTH-CENTRAL  IOWA, 

Geological    Survey,    Iowa   City,   IA.    Water   Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  2E. 
W88-03I32 


DEVELOPMENT  OF  GENERAL  GUIDELINES 
FOR  THE  PLANNING  OF  STORMWATER 
MANAGEMENT  FACILITIES:  APPLICATION 
TC  I'RBAN  WATERSHEDS  IN  KENTUCKY, 

Kentucky  Water  Resources  Research  Inst.,  Lex- 
ington. 

L.  E.  Ormsbee,  and  V.  T.  Reinert. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  PB86- 168069/ 
AS.  Price  codes:  A05  in  paper  copy,  A01  in  micro- 
fiche. Research  Report  No.  157.  August  1985.  86  p, 
13  tab,  23  fig,  29  ref.  Contract  No.  14-08-0001-G- 
908.  Project  No.  USGS  G908-05. 

Descriptors:  *Urban  watersheds,  *Storm  water, 
♦Urban  runoff,  *Detention  reservoirs,  'Design  cri- 
teria, "Kentucky,  Planning. 

A  planning  methodology  and  a  design  tool  is  pro- 
vided to  help  determine  the  appropriate  location 
and  volume  of  detention  basins  required  to  control 
critical  storm  events.  The  technique  involves  using 
watershed  characteristics  including  the  SCS  curve 
number,  time  of  concentration,  peak  outflow  rate, 
watershed  area  and  the  storage  recurrence  interval 
to  help  predict  these  detention  volumes.  Historical 
rainfall  records  are  used  in  a  revised  continuous 
simulation  program  (SYNOP,  Hydroscience,  Inc.) 
to  determine  the  rainfall  excess  from  which  runoff 
hydrographs  are  produced.  Various  combinations 
of  the  watershed  characteristics  were  input  and 
computer  analyses  done  to  obtain  the  required  data 
base.  A  statistical  analysis  is  performed  in  each 
computer  analysis  to  obtain  the  statistics  on  the 
required  volume.  Graphs  were  drawn  from  these 
statistical  results  as  functions  of  the  watershed 
characteristics  and  the  release  rate.  Entering  the 
graphs  with  the  governing  watershed  characteris- 
tics, the  designer  can  obtain  a  good  estimate  of  the 
detention  basin  volume  required.  (Huffsey-U.  KY. 
WRRI) 
W88-03176 


APPLICATION  OF  THE  PRINCIPLE  OF  MAX- 
IMUM ENTROPY  (POME)  TO  HYDROLOGIC 
FREQUENCY  ANALYSIS, 

Louisiana  State  Univ.,  Baton  Rouge.  Dept.  of  Civil 

Engineering. 

For  primary  bibliographic  entry  see  Field  2E. 

W88-03181 


ANALYSIS  AND  GENERATION  OF  LOW 
FLOW  SEQUENCES  FOR  IDAHO  STREAMS 
USING  DISAGGREGATION  MODELING, 

Idaho  Univ.,  Moscow.  Water  Resources  Research 

Inst. 

For  primary  bibliographic  entry  see  Field  2E. 

W88-03189 


WATER  RESOURCES  PLANNING  USING  IN- 
TEGRATED SYSTEMS  OF  MARKETABLE 
WATER  RIGHTS  AND  RESERVOIR  DESIGN 
AND  OPERATION, 

Illinois  Univ.  at  Urbana-Champaign.  Dept.  of  Civil 

Engineering. 

For  primary  bibliographic  entry  see  Field  6A. 

W88-03191 


SUPPLEMENT  TO  INVENTORY  AND  ANALY- 
SES OF  INFORMATION  FOR  FLOOD  PLAIN 
MANAGEMENT  IN  NORTH  DAKOTA, 

Geological  Survey,  Bismarck,  ND.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  2E. 
W88-03299 


STREAMFLOW  STATISTICS  AND  DRAINAGE 
BASIN  CHARACTERISTICS  FOR  THE 
SOUTHWESTERN  AND  EASTERN  REGIONS, 
WASHINGTON,  VOLUME  I.  SOUTHWEST- 
ERN WASHINGTON;  VOLUME  II.  EASTERN 
WASHINGTON, 

Geological  Survey,  Tacoma,  WA.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  2E. 
W88-03301 


ANALYSIS  OF  FLOOD-FLOW  FREQl  KNCY 
FOR  SELECTED  GAGING  STATIONS  IN 
SOUTH  DAKOTA  THROUGH  SEPTEMBER 
1985, 

Geological  Survey,  Huron,  SD    Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  2E. 

W88-03303 


ESTIMATING  AVERAGE  BASE  FLOW  AT 
LOW-FLOW  PARTIAL-RECORD  STATIONS 
ON  SOUTH-SHORE  STREAMS  OF  LONG 
ISLAND,  NEW  YORK, 

Geological  Survey,  Syosset,  NY.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  2F. 

W88-03312 

METHODS  FOR  ESTIMATING  LOW-FLOW 
STATISTICS  FOR  UNGAGED  STREAMS  IN 
THE  LOWER   HUDSON   RIVER   BASIN,   NY, 

Geological  Survey,  Albany,  NY.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  2E. 

W88-03343 


HYDROLOGIC  DESCRIPTION  OF  THE  TAM- 
ARACK WILDLIFE  AREA  AND  VICINITY, 
LOGAN  COUNTY,  COLORADO,  AND  SIMU- 
LATED EFFECTS  OF  POSSIBLE  WATER- 
MANAGEMENT  ACTIVITIES, 
Geological  Survey,  Lakewood,  CO.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  2F. 
W88-03355 


PRELIMINARY  EVALUATION  OF  REGRES- 
SION EQUATIONS  FOR  PREDICTING  MAG- 
NITUDE AND  FREQUENCY  OF  FLOOD 
PEAKS  IN  SELECTED  SMALL  DRAINAGE 
BASINS  IN  OHIO, 

Geological  Survey,  Columbus,  OH.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  2E. 
W  8  8-03  3  80 


FLOODS  OF  JUNE-JULY  1982,  IN  IOWA, 
Geological   Survey,   Iowa  City,   IA.   Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  2E. 
W88-03390 

FLOODS  IN  THE  FLOYD  RIVER  BASIN, 
IOWA, 

Geological   Survey,   Iowa  City,   IA.   Water  Re- 
sources Div. 
A.  J.  Heinitz. 

Available  from  USGS,  OFSS,  Box  25425,  Denver, 
CO  80225.  USGS  Open-File  Report  86-476,  1986. 
18  p,  15  fig,  4  tab,  8  ref,  4  append. 

Descriptors:  'Floods,  *Iowa,  'Surface  runoff, 
'Historic  floods,  River  flow,  Hydrology,  Water 
resources  development,  Flooding. 

Flood  elevation  profiles  and  flood  peak  discharges 
for  the  floods  of  1953,  1962,  1973,  and  1983  in  the 
Floyd  River  basin  are  given  in  this  report.  The 
profiles  cover  the  Floyd  and  West  Branch  Floyd 
Rivers.  The  1953  flood  is  the  greatest  known  on 
the  Floyd  River  since  at  least  1892.  (USGS) 
W88-03391 


INVENTORY  OF  INTERBASIN  TRANSFERS 
OF  WATER  IN  THE  WESTERN  CONTERMIN- 
OUS UNITED  STATES, 

Geological   Survey,   Lakewood,   CO.   Water   Re- 
sources Div. 
H    F*    Pptsch 

Available  from  USGS,  OFSS,  Box  25425,  Denver, 
CO  80225.  USGS  Open-File  Report  85-166,  1985. 
45  p,  2  fig,  6  tab,  9  ref. 

Descriptors:  'Water  transfer,  'Diversions,  'Water 
conveyance,  'Inter-basin  transfers,  'Water  exports, 
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WATER  QUANTITY  MANAGEMENT  AND  CONTROL— Field  4 


Groundwater  Management — Group  4B 


Canals,    Tunnels,    Ditches,    Pipelines,    Conduits, 
Aqueducts,  Water  resources. 

Information  is  presented  on  the  quantity  of  water 
transferred  from  one  river  basin  to  another  in  the 
western  conterminous  United  States.  The  informa- 
tion is  needed  by  water  system  managers  and  plan- 
ners to  develop  water  budgets  for  major  river 
basins,  to  examine  the  relative  extent  of  existing 
interbasin  transfers,  and  to  define  the  importance 
of  transferring  water  to  meet  regional  water  de- 
mands. All  or  parts  of  1 1  major  water  resources 
regions  and  1 1 1  complete  subregions  comprise  the 
study  area;  water  is  exported  from  39  of  these 
subregions.  The  average  quantity  of  water  export- 
ed annually  during  1973-82  was  about  12  million 
acre-feet.  (USGS) 
W88-03394 


FLOOD  OF  SEPTEMBER  12-13,  1982  IN 
GIBSON,  CARROLL,  AND  MADISON  COUN- 
TIES, WEST  TENNESSEE, 

Geological  Survey,  Nashville,  TN.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  2E. 
W88-03423 


LOW    FLOWS    AND    FLOW    DURATION    OF 
TENNESSEE  STREAMS  THROUGH  1981, 

Geological    Survey,    Nashville,    TN.    Water    Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  2E. 
W88-03471 


4B.  Groundwater  Management 


BEHAVIOR  OF  ORGANIC  POLLUTANTS  IN 
PRETREATED  RHINE  WATER  DURING 
DUNE  INFILTRATION, 

Rijksinstituut  voor  de  Volksgezondheid  en  Milieu- 
hygiene,  Leidschendam  (Netherlands). 
For  primary  bibliographic  entry  see  Field  5B. 
W88-02540 


PARAMETER  ESTIMATION  IN  GROUND- 
WATER: CLASSICAL,  BAYESIAN,  AND  DE- 
TERMINISTIC ASSUMPTIONS  AND  THEIR 
IMPACT  ON  MANAGEMENT  POLICIES, 

Wright  State  Univ.,  Dayton,  OH. 

H.  A.  Loaiciga,  and  M.  A.  Marino. 

Water  Resources  Research  WRERAQ,  Vol.  23, 

No.   6,   p    1027-1035,   June    1987.    2   fig,    16   ref, 

append. 

Descriptors:  'Groundwater  management, 

•Groundwater,  *Model  studies,  'Parametric  hy- 
drology, 'Parameter  uncertainty,  'Data  interpreta- 
tion, Distribution  assumptions,  Mathematical  stud- 
ies, Mathematical  equations,  Management  plan- 
ning, Decision  making,  Statistical  methods. 

A  theoretical  analysis  of  parameter  uncertainty  in 
groundwater  management  models  was  presented. 
The  importance  of  adopting  classical,  Bayesian,  or 
deterministic  distribution  assumptions  on  param- 
eters is  examined  from  a  mathematic  standpoint.  In 
the  classical  case,  the  parameters  (e.g.,  hydraulic 
conductivities  or  storativities)  are  assumed  fixed 
(i.e.,  nonrandom)  but  unknown.  The  Bayesian  as- 
sumption considers  the  parameters  as  random  enti- 
ties with  some  probability  distribution.  The  deter- 
ministic case,  also  called  certainty  equivalence, 
assumes  that  the  parameters  are  fixed  and  known. 
Previous  work  on  the  inverse  problem  has  empha- 
sized the  numerical  solution  for  parameter  esti- 
mates for  subsequent  use  in  the  simulation  of  field 
variables.  Now,  the  role  of  parameter  uncertainty 
(measured  by  their  statistical  variability)  in  ground- 
water management  decisions  is  investigated.  It  is 
shown  that  the  classical,  Bayesian,  and  determinis- 
tic assumptions  lead  to  analytically  different  man- 
agement solutions.  Numerically,  the  difference  be- 
tween such  solutions  depends  upon  the  covariance 
of  the  parameter  estimates.  The  theoretical  analy- 
ses showed  the  importance  of  specifying  the 
proper  distributional  assumption  on  groundwater 
parameters,  as  well  as  the  need  for  using  efficient 
and  statistically  consistent  methods  to  solve  the 


inverse  problem.  The  distributional  assumptions  on 
groundwater  parameters  and  the  covariance  of 
their  sample  estimators  are  shown  to  be  the  domi- 
nant parameter  uncertainty  factors  affecting 
groundwater  management  solutions.  An  example 
illustrates  the  conceptual  findings.  (Author's  ab- 
stract) 
W88-02780 


GROUND  WATER  AND  ENERGY:  REPORT  OF 
THE  U.S.  DEPARTMENT  OF  ENERGY'S  NA- 
TIONAL WORKSHOP,  JANUARY  29-31,  1980, 
ALBUQUERQUE,  NEW  MEXICO. 

Department  of  Energy,  Washington,  DC.  Div.  of 

Environmental  Impacts. 

For   primary   bibliographic   entry   see   Field   6D. 

W88-02948 


GROUND-WATER  SYSTEM  IN  THE  LA 
GRANGE  AQUIFER  NEAR  LA  GRANGE, 
SOUTHEASTERN  WYOMING, 

Geological  Survey,  Cheyenne,  WY.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  2F. 
W88-02970 


HYDROGEOLOGY       OF      THE       SULPHUR 
SPRINGS  AREA,  TAMPA,  FLORIDA, 

Geological   Survey,  Tallahassee,   FL.   Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  7C. 
W88-02999 


TRENDS  IN  MUNICIPAL-WELL  INSTALLA- 
TIONS AND  AQUIFER  UTILIZATION  IN 
SOUTHEASTERN  MINNESOTA,  1880-1980, 

Geological    Survey,    St.    Paul,    MN.    Water    Re- 
sources Div. 
D.  G.  Woodward. 

Available  from  USGS,  OFFSS,  Box  25425, 
Denver,  CO  80225.  USGS  Water-Resources  Inves- 
tigations Report  83-4222,  1985.  99  p,  17  fig,  6  tab, 
45  ref. 

Descriptors:  'Water  supply,  'Groundwater  avail- 
ability, 'Minnesota,  Aquifer  management,  Water 
wells,  Hollandale  embayment,  Northern  Midwest 
RASA  study,  Municipal  water  supply. 

Water  distributed  by  municipal  systems  has  been 
the  largest  use  of  water  in  southeastern  Minnesota 
for  the  past  100  years.  By  1980,  groundwater  sup- 
plied 294  of  the  309  municipal  systems  in  the  area. 
The  development  of  groundwater  supplies  for  mu- 
nicipal use  began  around  the  1880's  as  an  alterna- 
tive to  supplies  from  lakes  and  rivers.  After  about 
4,500  Minnesotans  died  in  typhoid  epidemics  from 
1881  to  1900,  deep  wells  became  widely  used  to 
avoid  comtaminated  surface  water.  An  inventory 
of  1,244  wells  drilled  for  municipal  systems  from 
1880  to  1980  has  been  completed.  Of  the  five 
bedrock  aquifers  in  the  area,  the  Prairie  du  Chien- 
Jordan  is  the  most  extensively  used  with  537  mu- 
nicipal wells  tapping  it.  Aquifer  preference  was 
analyzed  to  determine  whether  municipal  wells 
were  completed  in  the  shallowest  bedrock  aquifer 
present  in  an  area,  in  a  deeper  bedrock  aquifer,  or 
in  a  drift  aquifer  above  the  bedrock.  Maps  show 
the  location  of  municipal  wells  and  the  aquifers  in 
which  they  are  completed  for  five  time  periods 
along  with  temporal  aquifer  preferences.  The 
1,244-well  inventory  lists  the  municipality,  year 
well  drilled,  well  depth,  and  aquifer  completion  by 
county.  (USGS) 
W88-03042 


POTENTIOMETRIC  SURFACES  OF  NOVEM- 
BER 1982  AND  DECLINES  IN  THE  POTEN- 
TIOMETRIC SURFACES  BETWEEN  THE 
PERIOD  PRIOR  TO  DEVELOPMENT  AND 
NOVEMBER  1982  FOR  THE  COASTAL  PLAIN 
AQUIFERS  OF  SOUTH  CAROLINA, 
Geological  Survey,  Columbia,  SC.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  2F. 
W88-03056 


GEOHYDROLOGY  OF  THE  VALLEY-FILL 
AQUIFER  IN  THE  BATH  AREA,  LOWER  CO- 
HOCTON  RIVER,  STEUBEN  COUNTY,  NEW 
YORK, 

Geological  Survey,  Ithaca,  NY.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  2F. 

W88-03060 


APPROXIMATE  WATER-LEVEL  CHANGES  IN 
THE  CHICOT  AND  EVANGELINE  AQUIFERS, 
1977-85  AND  1984-1985  AND  MEASURED  COM- 
PACTION, 1973-85,  IN  HARRIS  AND  GALVES- 
TON COUNTIES,  TEXAS, 

Geological  Survey,  Houston,  TX.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  7C. 
W88-03080 


WATER-LEVEL  MEASUREMENTS  FOR  THE 
COASTAL  PLAIN  AQUIFERS  OF  SOUTH 
CAROLINA  PRIOR  TO  DEVELOPMENT, 

Geological  Survey,  Columbia,  SC.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  2F. 
W88-03090 


HYDROGEOLOGIC    FRAMEWORK    OF   THE 
NEW  JERSEY  COASTAL  PLAIN, 

Geological  Survey,  Trenton,  NJ.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  2F. 

W88-03093 


HYDROLOGY  OF  THE  FLORIDAN  AQUIFER 
SYSTEM  IN  WEST-CENTRAL  FLORIDA, 

Geological  Survey,  Reston,  VA.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  2F. 

W88-03111 


DISCRETE  KERNEL  MODEL  FOR  SIMULA- 
TION OF  MULTILAYERED  AQUIFERS, 

Louisiana  State  Univ.,  Baton  Rouge.  Dept.  of  Civil 

Engineering. 

For  primary  bibliographic  entry  see  Field  2F. 

W88-03179 


BASE  LINE  DATA  ANALYSIS  OF  A  DEVEL- 
OPING GEOTHERMAL  SYSTEM,  BOISE, 
IDAHO, 

Boise  State  Univ.,  ID.  Dept.  of  Geology  and  Geo- 
physics. 

For  primary  bibliographic  entry  see  Field  2F. 
W88-03190 


TECHNIQUE  FOR  PREDICTING  GROUND- 
WATER DISCHARGE  TO  SURFACE  COAL 
MINES  AND  RESULTING  CHANGES  EN 
HEAD, 

Geological  Survey,  Urbana,  IL.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  2F. 

W88-03333 


JANUARY  1985  WATER  LEVELS,  AND  DATA 
RELATED  TO  WATER-LEVEL  CHANGES, 
WESTERN  AND  SOUTH-CENTRAL  KANSAS, 
Geological  Survey,  Lawrence,  KS.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  2F. 
W88-03387 


SUMMARY  OF  MUNICIPAL  PUMPAGE  FOR 
THE  FRESNO  AREA,  CALIFORNIA,   1931-80, 

Geological  Survey,  Sacramento,  CA.  Water  Re- 
sources Div. 

J.  R.  Guay,  and  H.  T.  Mitten. 
Available  from  USGS,  OFSS,  Box  25425,  Denver, 
CO  80225.  USGS  Open-File  Report  86-492,  1986. 
21  p,  3  fig,  4  tab. 
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Group  4B — Groundwater  Management 


Descriptors:  "Pumpage,  *Groundwater  depletion, 
•Water  use,  'California,  *San  Joaquin  Valley, 
Well  data,  Fresno,  Clovis,  Water  levels,  Water 
yield,  Maps. 

Municipal  pumpage  data  for  1931-80  is  summarized 
for  the  Fresno  area,  California.  Pumpage  data  for 
269  wells  were  compiled  for  the  cities  of  Fresno 
and  Clovis,  Fresno  County,  and  other  nearby 
water  districts.  Municipal  pumpage  for  wells  in  the 
city  of  Fresno  increased  from  7,690  million  in  1931 
to  23,924  million  gallons  in  1980.  The  data  will  be 
used  by  Fresno  County  to  assist  in  the  develop- 
ment of  water  management  plan  for  the  Fresno 
area.  (USGS) 
W88-03393 


APPLICATION  OF  A  LAYERED  GROUND- 
WATER MODEL  TO  CRITICAL  AREAS  IN 
NORTHEAST  MISSISSIPPI, 

Mississippi  State  Univ.,  Mississippi  State.  Dept.  of 

Civil  Engineering. 

For  primary  bibliographic  entry  see  Field  2F. 

W88-03483 

4C.  Effects  On  Water  Of 
Man's  Non-Water 
Activities 


WATER  RESOURCES  OF  HUGHES  COUNTY, 
SOUTH  DAKOTA, 

Geological  Survey,  Huron,  SD.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  2F. 

W88-03420 

DELINEATION  AND  DESCRIPTION  OF  THE 
REGIONAL  AQUIFER  SYSTEMS  OF  TENNES- 
SEE-THE  CUMBERLAND  PLATEAU  AQUI- 
FER SYSTEM, 

Geological  Survey,  Nashville,  TN.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  2F. 
W88-03424 

DELINEATION  AND  DESCRIPTION  OF  THE 
REGIONAL  AQUIFER  SYSTEMS  OF  TENNES- 
SEE-THE  KNOX  AQUIFER, 

Geological  Survey,  Nashville,  TN.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  2F. 
W88-03426 

DELINEATION  AND  DESCRIPTION  OF  THE 
REGIONAL  AQUIFER  SYSTEMS  OF  TENNES- 
SEE--THE  EAST  TENNESSEE  AQUIFER 
SYSTEM, 

Geological  Survey,  Nashville,  TN.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  2F. 
W88-03430 

DELINEATION  AND  DESCRIPTION  OF  THE 
REGIONAL  AQUIFER  SYSTEM  OF  TENNES- 
SEE-THE  CRETACEOUS  AQUIFER  SYSTEM, 

Geological    Survey,    Nashville,    TN.    Water    Re- 
sources Div. 
For  primary  bibliographic  entry  see  Field  2F. 

W88-03432 

DELINEATION  AND  DESCRIPTION  OF  THE 
REGIONAL  AQUIFER  SYSTEMS  OF  TENNES- 
SEE--THE  HIGHLAND  RIM  AQUIFER 
SYSTEM, 

Geological    Survey,    Nashville,   TN.    Water   Re- 
sources Div. 
For  primary  bibliographic  entry  see  Field  2F. 

W88-03433 


DELINEATION  AND  DESCRIPTION  OF  THE 
REGIONAL  AQUIFER  SYSTEMS  OF  TENNES- 
SEE--THE  TERTIARY  AQUIFER  SYSTEM, 

Geological  Survey,  Nashville,  TN.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  2F. 
W88-03434 


DELINEATION  AND  DESCRIPTION  OF  THE 
REGIONAL  AQUIFER  SYSTEMS  OF  TENNES- 
SEE--THE       CENTRAL       BASIN       AQUIFER 

SYSTEM, 

Geological  Survey,  Nashville,  TN.  Water  Re- 
sources Div 

for  primary  bibliographic  entry  see  Field  2F. 
W88-03435 


IMPACT  OF  URBANIZATION  ON  MAJOR 
ION  FLUX  THROUGH  CATCHMENTS:  A 
CASE  STUDY  IN  SOUTHERN  ENGLAND, 

Southern  Illinois  Univ.,  Carbondale.  Dept.  of  Ge- 
ography. 
C.  W.  Prowse. 

Water,  Air,  and  Soil  Pollution  WAPLAC,  Vol.  32, 
No.  3/4,  p  277-292,  February  1987.  5  fig,  3  tab,  64 
ref. 

Descriptors:  *Urbanization,  'Catchment  areas, 
•Weathering,  *Soil  erosion,  "Urban  hydrology, 
*Ion  transport,  "Cycling  nutrients,  Rainfall, 
Streams,  Water  analysis,  Ions,  Nutrients,  Case 
studies,  Denudation. 

Although  much  is  known  about  chemical  denuda- 
tion and  nutrient  cycling  through  catchments,  little 
has  been  done  to  identify  and  explain  changes  in 
major  ion  flux  upon  urbanization.  Fifty-two 
weekly  samples  of  precipitation  and  stream  waters 
were  analyzed  for  9  major  ions  totaling  95%  of  the 
total  dissolved  solids  for  a  catchment  in  southern 
England.  Net  major  ion  export  rates  from  the 
urban  area  are  between  2  and  104  times  those  for 
the  rural  areas.  This  increase  is  attributed  both  to 
accelerated  denudation  and  non-denudational  an- 
thropogenic sources.  Estimates  of  both  compo- 
nents indicate  that  between  50  and  60%  of  the 
dissolved  ions  removed  from  urban  areas  is  non- 
denudational.  This  translates  to  possible  increases 
in  the  chemical  denudation  rate  of  up  to  six-fold 
upon  urbanization.  (Author's  abstract) 
W88-02493 


CHANGES  IN  FOREST  FLOOR  AND  WATER 
QUALITY  FOLLOWING  THINNING  AND 
CLEARCUTTING  OF  20- YEAR-OLD  PINE, 

Southern  Forest  Experiment  Station,  Oxford,  MS. 
Forest  Hydrology  Lab. 

D.  C.  McClurkin,  P.  D.  Duffy,  and  N.  S.  Nelson. 
Journal  of  Environmental  Quality  JEVQAA,  Vol. 
16,  No.  3,  p  237-241,  July-September  1987.  2  fig,  3 
tab,  12  ref. 

Descriptors:  *Forests,  "Water  quality,  "Clear-cut- 
ting, "Pine  trees,  "Runoff,  "Land  clearing,  "Soil 
erosion,    Sediments,    Lysimeters,    Rainfall,   Nutri- 


Effects  of  timber  cutting  on  forest  floor,  sediment 
movement,  and  chemical  quality  of  percolating 
water  and  of  plot  runoff  are  reported  for  pole-size 
loblolly  pine  (Pinus  taeda  L.)  plantations  on  fragile 
soils  of  the  upper  Coastal  Plain.  Treatments  were 
clearcut,  thin,  and  no  cut.  Water  quality  measure- 
ments were  derived  for  runoff  samples  from  0.002- 
ha  plots  and  for  percolating  water  from  zero- 
tension  lysimeters  at  a  15-cm  depth.  Forest  floor 
on  clearcut  plots  was  reduced  to  near  the  minimum 
regarded  as  necessary  for  site  protection  within 
two  years.  Regardless  of  cutting  treatment,  more 
N  and  P  were  coming  into  the  plots  via  precipita- 
tion than  were  leaving  via  plot  runoff  and  percola- 
tion combined.  More  K  appeared  to  be  leaving  the 
sites  than  was  coming  in  via  rainfall,  regardless  of 
cutting  treatment.  Sediment  concentrations  in  plot 
runoff  tended  to  be  proportional  to  cutting  intensi- 
ty. Nutrient  content  in  percolation  waters  was 
unrelated  to  cutting  intensity.  Nutrient  concentra- 
tions in  plot  runoff  were  high  compared  to  concen- 
trations reported  in  stormflows  from  local,  small 
catchments  with  similar  characteristics,  but  plot 
runoff  was  <3%  of  annual  rainfall.  (Author's  ab- 
stract) 
W88-02720 


REQUIREMENTS  ON  THE  HANDLING  OF 
CHEMICALS  AND  WASTES  REGARDING 
SOIL  AND  GROUNDWATER  PROTECTION, 

Umweltbundesamt,  Berlin  (Germany,  F.R.). 
H.-P.  Luhr. 

Ecotoxicology  and  Environmental  Safety 
EESADV,  Vol.  13,  No.  3,  p  282-289,  June  1987.  3 
fig,  3  ref. 

Descriptors:  "Waste  disposal,  "Technology,  "Haz- 
ardous wastes,  "Groundwater,  "Pollution  effects, 
"Water  pollution  effects,  "Environmental  effects, 
"Ecological  effects,  "Water  pollution  prevention, 
Organic  compounds,  Inorganic  compounds,  Ecolo- 
gy- 
It  was  and  still  is  naive  to  believe  that  we  can 
discharge  uncontrolled  tons  and  tons  of  intention- 
ally and  unintentionally  produced  substances  into 
the  environment  without  any  reactions  of  the  envi- 
ronment. Forests  are  dying,  damages  to  buildings 
are  becoming  visible,  drinking  water,  an  essential 
food,  is  in  danger,  and  whole  species  of  animals 
and  plants  are  dying  out.   Along  with  technical 
development,  the  number  of  potential  hazards  has 
increased  considerably  during  the  past  200  years. 
But  dangers  such  as  death,  suffering,  and  losses  of 
material  goods  and  of  the  quality  of  life  occurring 
at  all  times  are  not  new.  New  is  the  extent  of 
potential  effects  exceeding  all  experience  and  our 
imagination,  inter  alia  with  a  view  to  long-term 
effects  emanating  from  substances/products.  Con- 
taminated sites,  including  waste  dumps  and  pollut- 
ed industrial  sites,  are  typical  and  sad  characteris- 
tics of  industrial  societies  all  over  the  world.  This 
phenomenon  is  the  result  of  treating  production 
and  waste  disposal  separately.  In  all  sectors  techni- 
cal systems  are  applied  and  should  be  subject  to 
the  requirement   that   uncontrolled   transitions  of 
substances  into  the  environment  should  be  avoid- 
ed. Because  of  the  disposal  policy  practiced  so  far, 
i.e.,  'to  throw  millions  of  tons  of  waste  products 
into  holes  open  to  all  sides,'  the  pressure  for  a 
change  in  waste  disposal  can  have  effect  only  if  the 
'holes  where  wastes  can  simply  be  dumped'  no 
longer  exist.  Only  thus  can  a  shifting  of  the  dispos- 
al process  in  the  direction  of  the  production  proc- 
ess  be    reached;    only    thus   can    procedures   be 
changed  with  the  objective  of  reduceing  or  pre- 
venting the  production  of  waste,   and  recycling 
potentials  can  be  used.  (Alexander-PTT) 
W88-02727 


HYDROLOGY  OF  LAKE  CARROLL,  HILLS- 
BOROUGH COUNTY,  FLORIDA, 

Geological  Survey,  Tampa,  FL.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  2H. 

W88-02980 

HYDROLOGY  OF  THE  FERRON  SANDSTONE 
AQUIFER  AND  EFFECTS  OF  PROPOSED 
SURFACE-COAL  MINING  IN  CASTLE 
VALLEY,  UTAH, 

Geological   Survey,   Salt  Lake  City,  UT.  Water 

Resources  Div. 

G.  C.  Lines,  and  D.  J.  Morrissey. 

Water-Supply  Paper  21,  1983.  40  p,  25  fig,  7  tab,  43 

ref. 

Descriptors:  "Aquifer  characteristics,  "Strip  mines, 
"Dewatering,  "Utah,  "Groundwater  availability, 
Mine  drainage,  Computer  models,  Mine  hydrolog- 
ic  impact,  Coal  hydrology. 

Groundwater  in  the  Ferron  Sandstone  Member  of 
the  Mancos  Shale  of  Cretaceous  age  is  the  source 
of  supply  for  the  town  of  Emery,  but  the  aquifer  is 
essentially  untapped  in  other  areas  of  Castle  Valley 
in  east-central  Utah.  Tests  indicate  that  a  well  that 
would  fully  penetrate  the  aquifer  near  the  Paradise 
Valley-Joes  Valley  fault  system  in  the  Emery  area 
could  be  expected  to  produce  100  to  500  gallons 
per  minute.  In  the  northern  two-thirds  of  Castle 
Valley,  the  aquifer  probably  would  not  yield  more 
than  about  10  gallons  per  minute  to  individual 
wells.  Dissolved-solids  concentration  in  Ferron 
water  ranges  from  less  than  500  to  more  than 
20,000  milligrams  per  liter.  Computations  using  a 
three-dimensional   digital-computer  model  of  the 
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Effects  On  Water  Of  Man's  Non-Water  Activities— Group  4C 


Ferron  sandstone  aquifer  indicate  drawdowns 
greater  than  5  feet  in  the  potentiometric  surface  of 
the  upper  part  of  the  aquifer,  caused  by  dewatering 
of  a  proposed  surface  coal  mine,  and  extending 
horizontally  about  2.5  miles  from  the  mine  after  15 
years  of  operation.  Discharge  from  the  proposed 
mine  is  predicted  to  average  0.3  cubic  foot  per 
second.  If  water  from  the  proposed  mine  were 
discharged  into  Christiansen  Wash,  the  base  flow 
of  the  stream  would  increase  dissolved-solids  con- 
centrations in  the  stream  water  would  increase, 
and  during  some  periods.  With  proper  reclamation 
of  mined  lands  and  the  use  of  sediment  ponds,  the 
sediment  load  of  Christiansen  Wash  is  not  expected 
to  increase  significantly.  (USGS) 
W88-03000 


HYDROLOGIC  DATA  FOR  URBAN  STUDIES 
IN  THE  HOUSTON,  TEXAS,  METROPOLITAN 
AREA,  1980, 

Geological  Survey,  Austin,  TX.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  7C. 

W88-030O1 


USE  OF  THE  PAIRED-BASIN  TECHNIQUE  IN 
FLOW-RELATED  WILDLAND  WATER-QUAL- 
ITY STUDIES, 

Forest  Service,  Fort  Collins,  CO.  Watershed  Sys- 
tems Development  Group. 
For  primary  bibliographic  entry  see  Field  5B. 
W88-03006 

TEMPORAL  CHANGES  IN  CHLORIDE,  SUL- 
FATE, AND  SODIUM  CONCENTRATIONS  IN 
FOUR  EASTERN  PENNSYLVANIA  STREAMS, 

Geological  Survey,  Harrisburg,  PA.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  5B. 
W88-03030 


EFFECTS  OF  SURFACE  COAL  MINING  ON 
SUSPENDED-SEDIMENT  DISCHARGE,  IN  A 
SMALL  MOUNTAIN  WATERSHED,  FAYETTE 
COUNTY,  PENNSYLVANIA, 

Geological  Survey,  Harrisburg,  PA.  Water  Re- 
sources Div. 

T.  M.  Mastrilli,  and  D.  E.  Stump. 
Available  from  USGS,  OFSS,  Box  25425,  Denver, 
CO  80225.  USGS  Water-Resources  Investigations 
Report  85-4093,  1986.  20  p,  12  fig,  5  tab,  13  ref. 

Descriptors:  *Streamflow,  *Suspended  sediments, 
•Coal  mining  effects,  *Sediment  load,  'Pennsylva- 
nia,  Runoff,  Erosion,  Fayette  County. 

Data  collected  in  the  upper  Stony  Fork  basin  from 
July  1980  to  November  1981  indicate  that  logging 
operations  associated  with  block-cut  surface 
mining  temporarily  increased  suspended-sediment 
discharge  of  Stony  Fork.  However,  the  strip- 
mining  operation  did  not  increase  the  suspended 
sediment  discharges  of  Stony  Fork  because  of  ef- 
fective sediment-control  measures.  These  controls 
included  diversion  control  terraces  and  a  large 
sediment-control  pond.  The  50-acre  mine  site 
yielded  an  average  of  6.9  tons  of  sediment  per  acre, 
whereas,  the  sediment  yield  of  the  2.5-square-mile 
study  area  was  0.13  tons  per  acre.  During  most 
storms,  sharp  rises  in  streamflow  were  accompa- 
nied by  corresponding  rises  in  suspended  sediment 
concentrations.  At  the  end  of  a  storm,  suspended 
sediment  concentrations  quickly  returned  to  base- 
flow  levels.  Instantaneous  stream  discharge  ranged 
from  0.02  to  146  cubic  feet  per  second.  Suspended 
sediment  concentration  ranged  from  less  than  10  to 
905  milligrams  per  liter.  The  highest  daily  mean 
suspended  sediment  concentration  was  176  milli- 
grams per  liter.  (USGS) 
W88-03031 


EFFECTS  OF  URBAN  DEVELOPMENT  OF 
HYDROLOGY  OF  THE  REEDY  CREEK  IM- 
PROVEMENT DISTRICT,  CENTRAL  FLORI- 
DA, 

Geological  Survey,  Orlando,  FL.  Water  Resources 

Div. 

E.  R.  German. 


Available  from  USGS,  OFFSS,  Box  25425, 
Denver,  CO  80225.  USGS  Water-Resources  Inves- 
tigations Report  84-4250,  1986.  109  p,  28  fig,  13 
tab,  17  ref. 

Descriptors:  'Urbanization,  'Hydrologic  aspects, 
•Water  quality,  *Surface  water,  'Groundwater, 
•Lakes,  'Environmental  effects,  'Florida,  Walt 
Disney  World,  Reedy  Creek  Improvement  Dis- 
trict. 

The  Reedy  Creek  Improvement  is  an  area  of  about 
43  square  miles  in  southwestern  Orange  and  north- 
western Osceola  Counties,  Florida.  A  systematic 
program  of  hydrologic  data  collection  in  the 
Reedy  Creek  Improvement  District  and  vicinity 
provided  data  for  assessing  the  impact  of  develop- 
ment, mostly  the  Walt  Disney  World  Theme  Park 
and  related  development  on  the  hydrology.  Data 
collected  include  stream  discharge,  water  quality, 
groundwater  levels,  lakes  levels,  and  climatologi- 
cal.  Rainfall  has  been  less  than  the  long-term  aver- 
age in  the  Reedy  Creek  Improvement  District 
since  development  began  in  1968.  The  deficient 
rainfall  has  reduced  stream  discharge,  lowered 
groundwater  and  lake  levels,  and  possibly  affected 
water  quality  in  the  area.  Groundwater  levels  and 
lake  levels  have  declined  since  1970.  However,  the 
coincidence  of  below-average  rainfall  with  the 
period  of  development  makes  it  impossible  to 
assess  the  effect  of  pumping  on  declines.  Occur- 
rence of  toxic  metals  does  not  relate  to  develop- 
ment, but  distribution  of  insecticides  and  herbicides 
does  appear  to  relate  to  development.  Specific 
conductance,  phosphorous,  and  nitrate  concentra- 
tions have  increased  in  Reedy  Creek  since  1970, 
probably  due  to  disposal  of  treated  wastes.  (USGS) 
W88-03034 


G.  W.  Hill,  and  M.  I.  Whetten. 
Available  from  USGS,  OFSS,  Box  25425,  Denver, 
CO  80225.  USGS  Open-File  Report  86-414,  1986. 
23  p,  4  fig,  8  tab,  5  ref. 

Descriptors:  'Groundwater,  'Water  levels,  'Water 
quality,  'Monitoring,  'Coal  mining  effects,  'Ari- 
zona, Black  Mesa,  Navajo  Indian  Reservation, 
Hopi  Indian  Reservation,  N  aquifer. 

The  N  aquifer  is  an  important  source  of  water  in 
the  5,400  square-mile  Black  Mesa  area  on  the 
Navajo  and  Hopi  Indian  Reservations,  Arizona. 
The  Black  Mesa  monitoring  program  is  designed 
to  monitor  long-term  effects  on  the  groundwater 
resources  of  the  mesa  as  part  of  withdrawals  from 
the  aquifer  by  the  strip-mining  operation  of  Pea- 
body  Coal  Co.  Withdrawals  from  the  N  aquifer  by 
the  mine  increased  from  95  acre-feet  in  1968  to 
more  than  4,000  acre-feet  in  1984.  In  1985,  with- 
drawals from  the  mine  wells  were  temporarily 
reduced  to  about  2,500  acre-feet.  Water  levels  in 
the  confined  area  of  the  aquifer  declined  as  much 
as  87  feet  from  1965  to  1985  in  some  municipal  and 
observation  wells  within  about  a  15-mile  radius  of 
the  mine  well  field.  In  1986,  measurements  indicat- 
ed some  recovery  in  water  levels  in  most  of  these 
wells  because  of  an  approximate  90-percent  reduc- 
tion in  pumpage  from  Peabody  Coal  Co.  wells 
during  the  last  half  of  1985.  Part  of  the  drawdown 
in  municipal  wells  is  due  to  local  pumpage.  Water 
levels  have  not  declined  in  wells  tapping  the  un- 
confined  area  of  the  aquifer.  Chemical  analyses 
indicate  no  significant  changes  in  the  quality  of 
water  from  wells  that  tap  the  N  aquifer  or  from 
springs  that  discharge  from  several  stratigraphic 
units,  including  the  N  aquifer,  since  pumping 
began  at  the  mine.  (USGS) 
W88-03074 


POTENTIAL  EFFECTS  OF  SURFACE  COAL 
MINING  ON  THE  HYDROLOGY  OF  THE 
LITTLE  BEAR  CREEK  AREA,  MOORHEAD 
COAL  FIELD,  SOUTHEASTERN  MONTANA, 

Geological  Survey,  Helena,  MT.  Water  Resources 
Div. 

N.  E.  McClymonds. 

Available  from  USGS,  OFFSS,  Box  25425, 
Denver,  CO  80225.  USGS  Water-Resources  Inves- 
tigations Report  85-4201,  1986,  91  p,  12  fig,  10  tab, 
31  ref. 

Descriptors:  'Coal  mines,  'Coal  mining  effects, 
'Montana,  'Powder  River  Basin,  Hydrology,  Rec- 
lamation. 

The  Little  Bear  Creek  area  of  the  Moorhead  Coal 
Field,  27  miles  south  of  Ashland,  Montana,  con- 
tains large  reserves  of  Federally  owned  coal  that 
have  been  identified  for  potential  lease  sale.  A 
hydrologic  study  was  conducted  in  the  area  to 
describe  existing  hydrologic  system  and  to  assess 
potential  effects  of  surface  mining  on  local  water 
resources.  Hydrologic  data  collected  from  private 
wells,  observation  wells,  test  holes  and  springs 
indicate  that  the  aquifers  are  coal  and  sandstone 
beds  in  the  upper  part  of  the  Tongue  River 
Member,  Fort  Union  Formation  (Paleocene  age), 
and  sand  and  gravel  layers  of  valley  alluvium 
(Pleistocene  and  Holocene  age).  Surface  water  is 
available  from  ephemeral  flow  along  stretches  of 
the  main  streams,  and  from  stock  ponds  through- 
out the  area.  Mining  the  Anderson  and  Dietz  coal 
beds  would  destroy  one  stock  well  and  several 
stock  ponds,  would  possibly  interfere  with  the 
flow  of  one  spring,  and  would  lower  the  potentio- 
metric surface  within  the  coal  and  sandstone 
aquifers.  The  alluvial  aquifer  beneath  Little  Bear 
Creek  and  Davidson  Draw  would  be  removed  at 
the  mine  site,  as  would  sandstone  and  coal  aquifers 
above  the  mine  floor.  Although  mining  would  alter 
existing  hydrologic  systems,  alternative  water  sup- 
plies are  available.  Planned  structuring  of  the  spoils 
and  reconstruction  of  the  alluvial  aquifers  could 
minimize  downstream  water-quality  degradation. 
(USGS) 
W88-03O49 

PROGRESS  REPORT  ON  BLACK  MESA  MON- 
ITORING PROGRAM -1985-86, 

Geological    Survey,    Flagstaff,    AZ.    Water    Re- 
sources Div. 


ANALYSIS  OF  WETLAND  TRENDS  AND 
MANAGEMENT  ALTERNATIVES  FOR  GEOR- 
GIA, 

Georgia  Univ.,  Athens.  Inst,  of  Natural  Resources. 
S.  W.  Woolf,  and  J.  E.  Kundell. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  PB86-164159/ 
AS.  Price  codes:  A08  in  paper  copy,  A01  in  micro- 
fiche. Report  No.  ERC  01-85.  Environmental  Re- 
sources Center,  Georgia  Institute  of  Technology, 
Atlanta.  August  1985.  154  p,  1  tab,  1  fig,  30  ref. 
Project  No.  USGS  G-900-05. 

Descriptors:  'Coastal  marshes,  'Georgia,  'Land 
use,  'Salt  marshes,  'Wetlands,  'Alternative  plan- 
ning, Drainage,  Erosion,  Estuaries,  Flood  control, 
Forest  management,  Marshes,  Soils,  Urban  runoff, 
Vegetation,  Water  management,  Waterfowl. 

Georgia  is  experiencing  'Sunbelt'  population 
growth  and  expansions  in  agricultural  and  forestry 
production  resulting  in  increased  pressure  to  con- 
vert wetlands  to  other  uses.  An  analysis  was  under- 
taken of  data  generated  by  the  Fish  &  Wildlife 
Service's  National  Wetland  Inventory,  Georgia 
Department  of  Natural  Resource's  Landsat  Land 
use  study,  and  Soil  Conservation  Service's  Nation- 
al Resources  Inventory.  Wetland  acreage,  distribu- 
tion, types,  and  trends  were  identified  for  Georgia. 
A  review  of  case  law  and  statutory  law  was  con- 
ducted and  wetland  management  activities  of  fed- 
eral, state,  and  local  governments  were  deter- 
mined. Alternative  management  strategies  were 
identified  for  Georgia.  (Woolf-U.  GA) 
W88-03155 


HYDROLOGY  OF  AREA  21,  EASTERN  COAL 
PROVINCE,  TENNESSEE,  ALABAMA,  AND 
GEORGIA, 

Geological    Survey,    Nashville,    TN.    Water    Re- 
sources Div. 
V.  J.  May. 

Available  from  USGS,  OFSS,  Box  25425,  Denver, 
CO  80225.  USGS  Water-Resources  Investigations 
Report  82-679,  1983.  92  p,  67  fig,  17  tab,  75  ref. 

Descriptors:  'Coal,  'Strip  mines,  'Hydrologic  as- 
pects, 'Eastern  Coal  Province,  Water  resources, 
Water  quality,  Surface  waters,  Subsurface  waters, 
Cumberland  Plateau,  Tennessee,  Georgia,  Tennes- 
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see  River  basin,  Elk  River  basin,  Paint  Rock  River 
basin. 

Area  21  is  located  in  the  southern  part  of  the 
Eastern  Coal  province  in  south-central  Tennessee 
and  northeastern  Alabama  in  the  Tennessee  River 
basin,  and  covers  an  area  of  6,021  sq  mi.  Seventeen 
sites  were  established  to  collect  additional  stream- 
flow  and  quality  of  water  data  in  the  coal-re- 
sources area  in  Area  21.  Streamflow  varies  with 
time  and  basin,  in  a  pattern  similar  to  the  seasonal 
variation  in  rainfall,  due  to  differences  in  drainage 
basin  size  and  other  basin  characteristics.  The  prin- 
cipal factors  affecting  the  average  annual  flow  of 
streams  are  rainfall  and  drainage  basin  size.  Low 
flows  vary  widely  across  the  area  due  primarily  to 
the  variation  of  geologic  formations.  Low  flows  in 
streams  in  the  coal-resources  area  are  generally  less 
than  for  streams  elsewhere.  Most  floods  occur  in 
the  winter  and  spring,  with  about  73%  occurring 
from  December  through  March.  The  quality  of 
surface  waters  sampled  in  Area  21  was  generally 
good,  with  only  small  variations  in  most  chemical 
constituents  from  site  to  site.  Dissolved  sulfate 
concentrations,  usually  indicative  of  mining  activi- 
ty, were  generally  low.  Water  at  75%  of  the  sites 
had  maximum  concentrations  less  than  20  mg/L. 
The  highest  concentrations,  ranging  from  1 10  to 
450  milligrams/L,  were  determined  in  Dry  Creek 
near  Fabius,  Alabama,  a  stream  draining  part  of  the 
coal-resources  area.  Suspended-sediment  loads  are 
also  indicative  of  surface  mining  activity.  Compari- 
son of  mined  versus  unmined  basins  in  the  coal- 
resources  area  indicates  suspended-sediment  loads 
several  times  greater  in  streams  draining  mined 
basins.  Groundwater  quality  is  highly  variable  but 
suitable  for  most  uses  in  most  areas.  Locally,  espe- 
cially in  waters  from  Pennsylvania  rocks  and  rego- 
lith,  iron  exceeds  300  micrograms/L  and  sulfate 
exceeds  250  milligrams/L,  the  recommended  limits 
for  drinking  water.  (USGS) 
W88-03315 


HYDROLOGY  OF  COAL-LEASE  AREAS  NEAR 
DURANGO,  COLORADO, 

Geological  Survey,  Grand  Junction,  CO.  Water 

Resources  Div. 

For  primary  bibliographic  entry  see  Field  5B. 

W88-03321 


PROGRESS  REPORT  ON  THE  EFFECTS  OF 
HIGHWAY  CONSTRUCTION  ON  SUSPEND- 
ED-SEDIMENT DISCHARGE  IN  THE  COAL 
RIVER  AND  TRACE  FORK,  WEST  VIRGINIA 
1975-81, 

Geological  Survey,  Charleston,  WV.  Water  Re- 
sources Div. 

S.  C.  Downs,  and  D.  H.  Appel. 
Available  from  USGS,  OFSS,  Box  25425,  Denver, 
CO  80225.  USGS  Water-Resources  Investigations 
Report  84-4275,  1986.  20  p,  10  fig,  5  tab,  5  ref. 

Descriptors:  'Sediment  discharge,  'Suspended 
load,  'Highway  runoff,  'Water  pollution  sources, 
♦West  Virginia,  'Highway  construction,  Construc- 
tion, Coal  River  basin,  Trace  Fork  basin. 

Construction  of  the  four-lane  Appalachian  Corri- 
don  G  highway  disturbed  about  2  sq  mi  in  the  Coal 
River  and  0.35  sq  mi  of  the  4.75  sq  mi  Trace  Fork 
basin  in  southern  West  Virginia.  Construction  had 
a  negligible  effect  on  runoff  and  suspended-sedi- 
ment load  in  the  Coal  River  and  its  major  tributar- 
ies, the  Little  Coal  and  Big  Coal  Rivers.  Drainage 
areas  of  the  mainstem  sites  in  the  Coal  River  basin 
ranged  from  269  to  862  sq  mi,  and  average  annual 
suspended-sediment  yields  ranged  from  535  to  614 
tons/sq  mi  for  the  1975-81  water  years.  Suspended- 
sediment  load  in  the  smaller  Trace  Fork  basin  (4.72 
sq  mi)  was  significantly  affected  by  the  highway 
construction.  Based  on  data  from  undisturbed  areas 
upstream  from  construction,  the  normal  back- 
ground load  at  Trace  Fork  downstream  from  con- 
struction during  the  period  July  1980  to  September 
1981  was  estimated  to  be  830  tons;  the  measured 
load  was  2,385  tons.  Runoff  from  the  0.35  sq  mi 
area  disturbed  by  highway  construction  transport- 
ed approximately  1,550  tons  of  sediment.  Suspend- 
ed-sediment loads  from  the  construction  zone  were 
also  higher  than  normal  background  loads  during 
storms.  (USGS) 


W88-03324 


INVESTIGATION  OF  POSSIBLE  EFFECTS  OF 
SURFACE  COAL  MINING  ON  HYDROLOGY 
AND  LANDSCAPE  STABILITY  IN  PART  OF 
THE  POWDER  RIVER  STRUCTURAL  BASIN, 
NORTHEASTERN  WYOMING, 
Geological  Survey,  Cheyenne,  WY.  Water  Re- 
sources Div. 

R.  M.  Bloyd,  P.  B.  Daddow,  P.  R.  Jordon,  and  H 
W.  Lowham. 

Available  from  USGS,  OFSS,  Box  25425,  Denver, 
CO  80225.  USGS  Water-Resources  Investigations 
Report  86-4329,  1986.  101  p,  38  fig,  22  tab,  63  ref. 

Descriptors:  'Coal  mines,  'Coal  mining  effects, 
'Model  studies,  'Simulation  analysis,  'Ground- 
water levels,  'Surface  water  quality,  Simulation 
models,  Hydrology,  Mathematical  models,  Wyo- 
ming, Powder  River  basin. 

The  effects  of  surface  coal  mining  on  the  surface- 
and  groundwater  systems  in  a  5,400  sq  mi  area  in 
the  Powder  River  Basin,  Wyoming,  that  includes 
20  major  coal  mines  were  evaluated  using  three 
approaches:  A  surface  water  model,  a  landscape- 
stability  analysis,  and  a  groundwater  model.  A 
surface  water  model  was  developed  for  the  Belle 
Fourche  River  basin.  The  Hydrological  Simulation 
Program-Fortran  model  was  used  to  simulate 
changes  in  streamflow  and  changes  in  dissolved- 
solids  and  sulfate  concentrations.  Simulated 
streamflows  resulting  from  less  than  average  rain- 
fall were  small,  changes  in  flow  from  premining  to 
during-mining  and  postmining  conditions  were  less 
than  2.5%,  and  changes  in  mean  dissolved-solids 
and  sulfate  concentrations  ranged  from  1  to  7%.  A 
landscape-stability  analysis  resulted  in  regression 
relations  to  aid  in  the  reconstruction  of  reclaimed 
drainage  networks.  Hypsometric  analyses  indicate 
the  larger  basins  are  relatively  stable,  and  statistical 
data  from  these  basins  may  be  used  to  design  the 
placement  of  material  within  a  mined  basin  to 
approximate  natural,  stable  landscapes  in  the  area. 
The  attempt  to  define  and  simulate  the  groundwat- 
er system  in  the  area  using  a  groundwater-flow 
model  was  unsuccessful.  The  steady-state  ground- 
water-flow  model  could  not  be  calibrated.  The 
modeling  effort  failed  principally  because  of  insuf- 
ficient quantity  and  quality  of  data  to  define  the 
spatial  distribution  of  aquifer  properties;  the  hy- 
draulic-head distribution  within  and  between 
aquifers;  and  the  rates  of  groundwater  recharge 
and  discharge,  especially  for  steady-state  condi- 
tions. (USGS) 
W88-03325 


RECONNAISSANCE  OF  THE  WATER  RE- 
SOURCES AND  POTENTIAL  EFFECTS  OF 
MINING  OF  THE  JOLIET-FROMBERG  COAL 
TRACT,  CARBON  COUNTY,  MONTANA, 

Geological  Survey,  Helena,  MT.  Water  Resources 

Div. 

M.  R.  Cannon. 

Available  from  USGS,  OFSS,  Box  25425,  Denver, 

CO  80225.  USGS  Water-Resources  Investigations 

Report  86-4155,   1986.   15  p,  4  fig,  3  tab,  9  ref. 

Descriptors:  'Hydrology,  'Coal  mining,  'Mining 
effects,  'Surface  water,  'Groundwater,  'Montana, 
Carbon  County. 

The  Joliet-Fromberg  coal  tract  in  Carbon  County, 
Montana,  contains  subbituminous  to  bituminous 
coal  suitable  for  underground  mining.  A  reconnais- 
sance study  of  the  area  was  conducted  to  identify 
water  resources  of  the  coal  tract  and  to  determine 
general  effects  that  underground  mining  could 
have  on  the  water  resources.  Surface-water  re- 
sources consist  of  Elbow  Creek,  a  small  perennial 
stream  that  drains  most  of  the  area,  plus  irrigation 
water  diverted  into  the  basin  from  Rock  Creek  and 
the  Clarks  Fork  Yellowstone  River.  Groundwater 
resources  consist  of  sandstone  aquifers  in  several 
formations  of  Late  Cretaceous  age  and  alluvial 
aquifers  of  Pleistocene  and  Holocene  age.  Chemi- 
cal analyses  were  made  of  water  in  Elbow  Creek 
and  water  from  seven  wells  in  the  area.  Water 
from  Elbow  Creek  is  suitable  for  use  by  all  live- 
stock, based  on  the  concentration  of  dissolved 
solids.  Water  from  most  sampled  wells  had  dis- 


solved-solids concentrations  larger  than  the  maxi- 
mum (500  milligrams/L)  recommended  by  the 
U.S.  Environmental  Protection  Agency  for  public 
water  supply.  Effects  of  underground  mining  on 
water  resources  would  be  minimal.  The  Bridger 
coal  bed  in  the  Upper  Cretaceous  Eagle  Sandstone 
has  no  significant  hydraulic  connection  with 
Elbow  Creek  in  most  of  the  area  and  the  Bridger 
coal  bed  does  not  appear  to  be  a  significant  aquifer. 
Mining  and  dewatering  of  the  coal  could  tempo- 
rarily lower  water  levels  in  aquifers  overlying  the 
coal  if  mining  causes  subsidence  and  fracturing  ol 
rocks  above  the  mine  workings.  (USGS) 
W88-03345 


HYDROGEOLOGY  OF  AND  POTENTIAL 
MINING  IMPACTS  ON  STRIPPABLE  LIG 
NITE  AREAS  IN  THE  DENVER  AQUIFER, 
EAST-CENTRAL  COLORADO, 

Geological   Survey,   Lakewood,   CO.   Water  Re- 
sources Div. 
For  primary  bibliographic  entry  see  Field  2F. 

W88-03354 


EFFECT  OF  URBANIZATION  ON  STREAM. 
FLOW,  SEDIMENT  LOADS,  AND  CHANNEI 
MORPHOLOGY  IN  PHEASANT  BRANCH 
BASIN  NEAR  MIDDLETON,  WISCONSIN, 

Geological    Survey,    Madison,    WI.    Water    Re- 
sources Div. 
For  primary  bibliographic  entry  see  Field  2E. 

W88-03357 


SIMULATION    OF    MINE    DRAINAGE    FOF 

PRELIMINARY     DEVELOPMENT     OF     Oil 

SHALE  AND  ASSOCIATED   MINERALS,   PI 

CEANCE  BASIN,  NORTHWESTERN  COLORA 

DO, 

Geological   Survey,   Lakewood,   CO.   Water  Re 

sources  Div. 

O.  J.  Taylor. 

Available  from  USGS,  OFSS,  Box  25425,  Denver 

CO  80225.  USGS  Water-Resources  Investigation! 

Report  86-4011,  1986.  25  p,  14  fig,  2  tab,  12  ref 

Descriptors:  'Oil  shale,  'Mine  drainage,  'Hydro 
logic  models,  'Model  studies,  'Piceance  basin 
Colorado. 

The  Piceance  basin  of  northwestern  Colorado  con 
tains  large  resources  of  oil  shale,  nahcolite,  anc 
dawsonite.  Development  of  these  minerals  will  re 
quire  drainage  of  water  from  mines.  A  six-layei 
hydrologic  model  of  the  basin  was  prepared  tc 
simulate  mine  drainage  for  mineral  development 
Streams  and  major  tributaries  were  simulated  a: 
head-dependent  nodes.  Stream  nodes  were  gaining 
or  losing,  but  the  rate  of  loss  was  constrained  bj 
the  leakance  of  the  streambed  and  the  stream  stage 
Springs  also  were  simulated  as  head-dependen 
nodes  that  stop  flowing  if  the  aquifer  head  decline: 
below  the  spring  orifice.  (USGS) 
W88-03358 


QUANTITY  AND  QUALITY  OF  URBA> 
STORM  RUNOFF  IN  THE  IRONDEQUOn 
CREEK  BASIN  NEAR  ROCHESTER,  NEW 
YORK,  PART  2, 

Geological  Survey,  Ithaca,  NY.  Water  Resource: 

Div. 

For  primary  bibliographic  entry  see  Field  5B. 

W88-03363 


SEDIMENT  DISCHARGE  DATA  FOR  THI 
LOWER  REACH  OF  CAMPBELL  CREEK,  AN 
CHORAGE,  ALASKA:  MAY  TO  OCTOBEF 
1986, 

Geological  Survey,  Anchorage,  AK.  Water  Re 

sources  Div. 

For  primary  bibliographic  entry  see  Field  2J. 

W88-03388 


SIMULATED  EFFECTS  OF  SURFACE  COAI 
MINING  AND  AGRICULTURE  ON  DIS 
SOLVED  SOLIDS  IN  THE  REDWATER  RIVER 
EAST  CENTRAL  MONTANA, 
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Geological  Survey,  Helena,  MT.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  5B. 

W88-03419 

EVALUATION  OF  THE  PRECIPITATION- 
RUNOFF  MODELING  SYSTEM,  BEAVER 
CREEK,  KENTUCKY, 

Geological  Survey,  Louisville,  KY.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  2E. 
W88-03422 

FLOODFLOW  CHARACTERISTICS  OF  CUR- 
RENT RIVER  AT  ARKANSAS  STATE  HIGH- 
WAY 328  NEAR  REYNO,  ARKANSAS, 

Geological  Survey,  Little  Rock,  AR.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  2E. 
W88-03438 

TRAP  EFFICIENCY  OF  A  SEDIMENT-CON- 
TROL POND  BELOW  A  BLOCK-CUT  COAL 
MINE  IN  FAYETTE  COUNTY,  PENNSYLVA- 
NIA, 

Geological  Survey,  Harrisburg,  PA.  Water  Re- 
sources Div. 

L.  A.  Reed,  L.  Dilissio,  and  D.  E.  Stump. 
Available  from  USGS,  OFSS,  Box  25425,  Denver, 
CO  80225.  USGS  Water-Resources  Investigations 
Report  84-4223,  1985.  16  p,  12  fig,  2  tab,  10  ref. 

Descriptors:  *Storm  runoff,  'Land  use,  ♦Sedi- 
ments, 'Pennsylvania,  *Coal  mining  effects,  Fay- 
ette County,  Coal  mines. 

The  U.  S.  Geological  Survey  determined  the  effi- 
ciency of  a  pond  constructed  to  control  sediment 
from  a  surface  coal  mine  site  by  measuring  runoff 
and  sediment  loads  at  the  inlet  to  and  discharge 
from  the  pond  during  storms.  The  pond  is  below  a 
17.9-acre  block-cut  coal  mine  in  Fayette  County, 
Pennsylvania  and  has  a  permanent  pool  capacity  of 
60,000  cu  ft.  The  capacity  at  the  principal  spillway 
and  the  emergency  spillway  are  128,900  and 
175,500  cu  ft,  respectively.  The  pond  is  equipped 
with  a  3-inch  flow  control  valve,  used  by  the  mine 
operator  to  regulate  the  pond  stage  between  the 
permanent  pool  and  the  principal  spillway.  Data 
were  collected  during  five  moderate  storms  when 
the  3-inch  control  valve  was  intentionally  opened. 
The  ration  between  the  quantity  of  water  in  the 
pond  at  the  start  of  the  storm  and  the  quantity  to 
runoff  to  the  pond  was  calculated  for  each  storm. 
The  ratios  were  3.6,  2.5,  8.6,  2.9,  and  1.5  for  the 
five  storms.  The  measured  trap  efficiencies  were 
98.1,  92.8,  99.6,  99.1,  and  98.2%,  for  the  five 
storms.  (USGS) 
W88-03451 


4D.  Watershed  Protection 


ANALYTICAL  SURVEY  OF  ACCUMULA- 
TIONS OF  SEDIMENTS  IN  CANALS  OF 
TOKYO  PORT, 

Bureau  of  Ports  and  Harbors,  Tokyo  (Japan). 
For  primary  bibliographic  entry  see  Field  2J. 
W88-02530 


SPECIAL  APPLICATIONS  AND  CONCEPTS: 
SHORELINE  NOURISHMENT -THE  GULF  IS- 
LANDS NATIONAL  SEASHORE  EXPERI- 
ENCE, 

National  Park  Service,  Gulf  Breeze,  FL.  Gulf  Is- 
lands National  Seashore. 
For  primary  bibliographic  entry  see  Field  5E. 
W88-02581 


SPECIAL   APPLICATIONS   AND   CONCEPTS: 
BENEFITS  OF  UNDERWATER  BERMS, 

Corps  of  Engineers,  Mobile,  AL.  Mobile  District. 
For  primary  bibliographic  entry  see  Field  5E. 
W88-02583 


FIELD  INSPECTION  OF  THE  FISHER  RIVER 
CHANNEL  REALIGNMENT  PROJECT  NEAR 
LIBBY,  MONTANA, 

Army   Engineer  Waterways  Experiment   Station, 

Vicksburg,  MS.  Hydraulics  Lab. 

M.  P.  Keown. 

Inspection  Report  11,  April  1981.  25  p,  13  fig,  2 

tab,  1 1  ref. 

Descriptors:  'Erosion  control,  'Protection,  'Chan- 
nel improvement,  'Stream  banks,  'Groins,  Fisher 
River,  Libby,  Montana,  Riprap,  Streambeds, 
Stream  erosion,  Bank  erosion,  Channel  erosion, 
Fish  habitats,  Bank  protection. 

The  Fisher  River  Channel  Project,  Montana,  was 
inspected  to  evaluate  the  existing  bank  protection. 
In  1967  the  channel  had  been  realigned  to  accomo- 
date the  streambed  and  the  relocated  Great  North- 
ern Railroad  east/west  main  line.  Changes  includ- 
ed shortening  the  10.9  mile  reach  by  4815  ft  and 
increasing  the  bed  gradient  through  this  reach 
from  34  to  37  ft/mile.  To  prevent  channel  degrada- 
tion and  mitigate  impacts  on  the  fish  community, 
67  rock  groins  had  been  placed  through  the  16 
channel  changes.  Groin  spacing  was  selected  to 
provide  a  minimum  pool  depth  of  1  ft  between 
groins.  Stone  specifications  were  20-2000  lb  with 
50%  weighing  over  1000  lb.  Other  erosion  control 
measures  were  side  slope  riprap  at  railroad  and 
road  embankments  and  reseeding  of  disturbed 
areas.  The  most  recent  inspection  (1979)  showed 
that  the  project  reach  was  stable;  no  serious  chan- 
nel degradation  or  aggradation  was  noted.  Some 
groin  rock  was  scattered  downstream,  but  many 
groins  were  still  intact.  No  riprap  blankets  on  side 
slopes  had  failed.  (Cassar-PTT) 
W88-02941 


NOTES  ON  SEDIMENTATION  ACTIVITIES: 
CALENDAR  YEAR  1984. 

Geological  Survey,  Reston,  VA.  Office  of  Water 
Data  Coordination. 
September  1985.  219  p. 

Descriptors:  'Sedimentation,  'Soil  conservation, 
'Erosion,  'Regional  analysis,  Soil  management, 
Groundwater,  Catchment  areas,  Surveys,  Geolog- 
ic erosion,  Research  priorities,  Data  collections, 
Sediment,  Sediment  transport,  Suspended  solids, 
Fluvial  sediments. 

A  digest  is  presented  of  information  furnished  in 
1984  by  Federal  agencies  conducting  sedimenta- 
tion investigations.  The  Federal  Interagency  River 
Basin  Committee's  Subcommittee  on  Groundwater 
issues  this  report  as  a  means  of  effecting  better 
coordination  of  the  work  of  various  Federal  agen- 
cies in  the  field  of  sedimentation.  The  report  in- 
cludes descriptions  of  work  in  progress  or  in  the 
planning  stages,  as  well  as  important  findings,  new 
methods,  new  publications,  data  relating  to  labora- 
tory and  research  activities,  and  other  pertinent 
information.  The  material  is  organized  by  major 
drainage  regions  in  the  conterminous  United 
States,  Alaska,  Hawaii,  and  the  Caribbean.  The 
report  also  includes  locations  and  addresses  of  the 
National  Water  Data  Exchange  assistance  centers. 
Information  for  the  present  publication  was  con- 
tributed by  the  representatives  of  participating 
Federal  agencies.  (Geiger-PTT) 
W88-02964 


NOTES  ON  SEDIMENTATION  ACTIVITIES: 
CALENDAR  YEAR  1983. 

Geological  Survey,  Reston,  VA.  Office  of  Water 
Data  Coordination. 
September  1984.  188  p. 

Descriptors:  'Sedimentation,  'Soil  conservation, 
•Erosion,  'Regional  analysis,  Soil  management, 
Groundwater,  Catchment  areas,  Surveys,  Geolog- 
ic erosion,  Research  priorities,  Data  collections, 
Sediment,  Sediment  transport,  Suspended  solids, 
Fluvial  solids. 

This  is  a  digest  of  information  furnished  in  1983  by 
Federal  agencies  conducting  sedimentation  investi- 
gations. The  Federal  Interagency  River  Basin 
Committee's  Subcommittee  on  Groundwater  issues 
this  report  as  a  means  of  effecting  better  coordina- 


tion of  the  work  of  various  Federal  agencies  in  the 
field  of  sedimentation.  The  report  includes  descrip- 
tions of  work  in  progress  or  in  the  planning  stages, 
as  well  as  important  findings,  new  methods,  new 
publications,  data  relating  to  laboratory  and  re- 
search activities,  and  other  pertinent  information. 
The  material  is  organized  by  major  drainage  re- 
gions in  the  conterminous  United  States,  Alaska, 
Hawaii,  and  the  Caribbean.  The  report  also  in- 
cludes locations  and  addresses  of  the  National 
Water  Data  Exchange  assistance  centers.  Informa- 
tion for  the  present  publication  was  contributed  by 
the  representatives  of  participating  Federal  agen- 
cies. (Geiger-PTT) 
W88-02965 


THEORY  AND  OPERATION  MANUAL  FOR 
THE  AUTOPIPET,  SEMI-AUTOMATIC  PIPET 
WITHDRAWAL  APPARATUS, 

Geological  Survey,  Minneapolis,  MN.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  7B. 
W88-03007 


DEVELOPMENT  OF  A  BAG-TYPE  SUSPEND- 
ED-SEDIMENT SAMPLER, 

Geological  Survey,  Minneapolis,  MN.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  7B. 
W88-030O8 


DEVELOPMENT  OF  GENERAL  GUIDELINES 
FOR  THE  PLANNING  OF  STORMWATER 
MANAGEMENT  FACILITIES:  APPLICATION 
TO  URBAN  WATERSHEDS  IN  KENTUCKY, 

Kentucky  Water  Resources  Research  Inst.,  Lex- 
ington. 

For  primary  bibliographic  entry  see  Field  4A. 
W88-03176 


TRAP  EFFICIENCY  OF  A  SEDIMENT-CON- 
TROL POND  BELOW  A  BLOCK-CUT  COAL 
MINE  IN  FAYETTE  COUNTY,  PENNSYLVA- 
NIA, 

Geological   Survey,   Harrisburg,   PA.   Water  Re- 
sources Div. 
For  primary  bibliographic  entry  see  Field  4C. 

W88-03451 


5.  WATER  QUALITY 
MANAGEMENT  AND 
PROTECTION 

5A.  Identification  Of  Pollutants 


BACTERIAL  ANALYSIS  OF  CHROMOBAC- 
TERIUM  SP.  AND  FLAVOBACTERIUM  SP.  IN 
A  WASTE  STABILIZATION  POND  SYSTEM, 

Universidad     Nacional     Autonoma    de     Mexico, 

Mexico  City. 

F.  Rivera,  P.  Bonilla,  S.  Soriano,  J.  L.  Reyes,  and 

F  T  iircs 

Water,  Air,  and  Soil  Pollution  WAPLAC,  Vol.  32, 

No.  3/4,  p  397-406,  February  1987.  2  fig,  6  tab,  20 

ref. 

Descriptors:  'Pollutant  identification,  'Analytical 
methods,  'Bacterial  analysis,  'Wastewater,  Isola- 
tion, Bacteria,  Performance  evaluation. 

A  survey  on  Chromobacterium  sp.  and  Flayobac- 
terium  sp.  was  conducted  in  a  waste  stabilization 
pond  system  at  Santo  Tomas  Atzingo,  State  of 
Mexico.  Methods  for  the  isolation  and  identifica- 
tion of  Chromobacterium  sp.  and  Flavobacterium 
sp.  from  wastewater  were  developed  and  proved 
to  be  efficient.  The  waste-stabilization  ponds  stud- 
ied were  designed  to  treat  the  domestic  sewage  of 
a  small  rural  community  engaged  in  agriculture 
and  cattle  raising.  There  is  no  defined  method 
described  in  the  literature  to  isolate  Flavobacter- 
ium and  Chromobacterium  bacteria  from  treatment 
systems;  therefore  new  isolation  and  identification 
procedures  are  proposed.  Non-measurable  DO  did 
not  impede  the  presence  of  Chromobacterium  and 
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Flavobacterium  strains  in  the  pond  system  since 
they  are  able  to  utilize  nitrates  as  electron  accep- 
tors, using  the  02  of  their  molecule  to  perform  this 
reaction.  pH  and  temperature  in  the  ponds  favored 
the  growth  of  both  strains.  The  C02  levels  in  the 
ponds  did  not  impede  the  growth  of  the  isolates. 
The  large  amount  of  organic  matter  present  in  the 
system  as  well  as  other  physicochemical  param- 
eters determined  the  greater  incidence  of  Chromo- 
bacterium  isolates  over  the  Flavobacterium  strains 
in  the  system.  The  relatively  low  incidence  of 
Flavobacterium  isolates  in  the  ponds  was  probably 
determined  more  by  biological  factors  (competi- 
tion for  nutrients,  bacterial  antagonism)  than  by 
physicochemical  factors.  The  competition  for  nu- 
trients between  Flavobacterium  and  other  genera 
such  as  Pseudomonas  sp.  and  Chromobacterium 
isolated  in  simultaneous  surveys  probably  deter- 
mined the  low  incidence  of  Flavobacterium  in  the 
ponds.  (Alexander-PTT) 
W88-02500 


ANALYSIS  OF  OZONE  IN  AQUEOUS  SOLU- 
TION, 

North  Carolina  Univ.,  Chapel  Hill. 

For  primary  bibliographic   entry   see   Field   5D. 

W88-02508 


DEVELOPMENT  OF  LEACHATE  TESTING 
PROTOCOLS  FOR  DISPOSAL  OF  CONTAMI- 
NATED SEDIMENTS, 

Army   Engineer  Waterways  Experiment   Station, 

Vicksburg,  MS. 

For  primary  bibliographic  entry  see  Field  5B. 

W88-02522 


METHOD  FOR  ESTIMATION  OF  METHYL- 
MERCURY  DISSOLVED  INTO  WATER  FROM 
DREDGED  MATERIAL  BY  USING  THE 
MARINE  COPEPOD  ACARTIA  CLAUSI, 

Kumamoto  Univ.  (Japan). 

R.  Hirota,  and,  M.  Fujiki,  S.  Tajima,  and  J.  Asada. 
IN:  Management  of  Bottom  Sediments  Containing 
Toxic  Substances,  Proceedings  of  the  11th  U.S./ 
Japan  Experts  Meeting,  November  4-6,  1985,  Seat- 
tle, WA.  April  1987.  p  158-163,  1  fig,  2  tab,  3  ref. 

Descriptors:  'Methylmercury,  *Path  of  pollutants, 
'Bioindicators,  *Bioassay,  'Dredging,  *Acartia 
clausi,  'Copepods,  'Water  quality,  Monitoring, 
Bioconcentration,  Mercury,  Tissue  analysis. 

Floatable  marine  copepods  (Acartia  clausi)  were 
reared  for  24  hr  in  seawater  containing  sediment. 
The  sediment  contained  0.002  to  0.003  ppm  of 
methylmercury  and  32.46  to  59.01  ppm  of  total 
mercury.  Before  the  start  of  the  rearing  experi- 
ments, the  sediments  were  irradiated  with  sunlight 
for  6  hr  a  day  for  23  days.  The  population  density 
of  the  copepods  was  10  to  41  individuals/L.  The 
copepods  were  collected  and  methylmercury  and 
total  mercury  in  copepods  were  measured.  Then 
dissolved  methylmercury  concentration  in  the  sea- 
water  was  estimated  by  the  use  of  the  correlation 
between  the  bioconcentration  factor  of  methylmer- 
cury and  population  density  of  copepods,  and  by 
the  use  of  methylmercury  concentration  in  the 
copepods.  The  concentrations  of  methylmercury 
and  total  mercury  in  the  copepods  increased  by 
0.0045  to  0.17  ppm  and  0.7  to  1.706  ppm,  respec- 
tively. The  estimated  concentrations  of  dissolved 
methylmercury  were  0.000012  to  0.00026  ppb. 
These  concentrations  correspond  to  1/100  to  1/6 
of  methylmercury  contents  in  the  sediments  used 
in  the  experiments.  From  the  experiments,  it  was 
concluded  that  short-term  sunlight  irradiation  and 
short-term  exposure  of  aerobic  condition  did  not 
form  methylmercury  from  inorganic  mercury  in 
the  sediments,  but  caused  solution  of  methylmer- 
cury and  inorganic  mercury  into  the  seawater  from 
the  sediments.  (See  also  W88-02513)  (Author's  ab- 
stract) 
W88-02523 


BIOCHEMICAL  METHODS  FOR  DETECTION 
OF  SUBSURFACE  CONTAMINATION/BIO- 
MASS, 

Oklahoma  State  Univ.,  Stillwater.  Dept.  of  Bio- 
chemistry. 


F.  R.  Leach,  J.  C.  Chang,  J.  L.  Howard,  J.  J. 
Webster,  and  A.  B.  Arquitt. 

IN:  Ground  Water  Quality,  John  Wiley  and  Sons, 
New  York,  NY.  1985.  p  241-269,  10  fig,  15  tab,  75 
ref.  EPA  Grant  No.  R  804613.  OkAgrExSt  Project 
No.  1640  and  No.  1806. 

Descriptors:  'Pollutant  identification,  'Ground- 
water pollution,  'Analytical  methods,  'Biochemi- 
cal analysis,  'Biomass,  Chemical  analysis,  Deoxyri- 
bonucleic acid,  Ribonucleic  acid,  Proteins,  En- 
zymes, Bioluminescence,  Chemiluminescence. 

The  standard  assays  used  in  biochemical  laborato- 
ries for  DNA,  RNA,  protein,  and  organic  phos- 
phate, while  excellent  for  most  determinations,  do 
not  possess  the  sensitivity  required  with  sparsely 
populated  environmental  samples.  Assays  with  suf- 
ficient sensitivity  for  enzymes  and  cofactors  could 
be  developed  using  enzymatic  cycling  procedures. 
However,  the  sophisticated  equipment  and  bio- 
chemical expertise  required  for  these  procedures 
limit  their  applicability,  in  general,  to  research 
laboratories.  Assays  based  on  bioluminescence, 
chemiluminescence,  and  cascaded  enzymatic  reac- 
tions are  presently  applicable  to  many  environmen- 
tal samples.  By  further  optimization  of  conditions 
and  additional  study,  the  range  of  application  of 
these  techniques  could  be  increased.  Some  simplifi- 
cation and  better  definition  of  parameters  is  also 
required.  (See  also  W88-02533)  (Lantz-PTT) 
W88-02544 


MICROBIOLOGICAL  CHARACTERIZATION 
OF  SUBSURFACE  ENVIRONMENTS, 

Cornell  Univ.,  Ithaca,  NY. 

W.  C.  Ghiorse. 

IN:  Ground  Water  Quality,  John  Wiley  and  Sons, 

New  York,  NY.  1985.  p  387-401,  2  fig,  2  tab,  36 

ref.  EPA  Subcontract  No.  6931-5  under  Coop  Agr 

No.  CR806931-02. 

Descriptors:  'Microbiological  studies,  'Ground- 
water quality,  Microorganisms,  Biomass,  Electron 
microscopy,  Scanning  electron  microscopy,  Auf- 
wuchs  method,  Epi fluorescence  microscopy,  Tet- 
razolium  dye  reduction,  Adenosine  triphosphate, 
Autoradiography,  Chemical  analysis. 

Indigenous  microorganisms  of  groundwater-bear- 
ing  subsurface  environments  may  be  characterized 
with  respect  to  their  identity,  abundance,  and  met- 
abolic activities.  In  the  past,  identification  and  esti- 
mates of  microbial  abundance  in  subsurface  materi- 
al have  relied  mainly  on  cultural  techniques.  How- 
ever, cultural  techniques  are  not  ideal  for  identifi- 
cation because  the  types  of  microorganisms  select- 
ed by  cultivation  on  laboratory  growth  media  may 
not  truly  represent  the  indigenous  microflora. 
Thus,  new  methods  are  needed  to  aid  identification 
of  microorganisms  in  subsurface  environments.  In 
addition,  cultural  techniques  are  capable  of  detect- 
ing only  a  fraction  -  1  to  10%  in  soil  -  of  the 
microorganisms  in  a  given  environment;  therefore, 
they  can  be  expected  to  give  only  an  underestimate 
of  the  abundance  of  subsurface  microorganisms. 
Clearly,  new  methods  capable  of  detecting  a  larger 
proportion  of  the  microbial  biomass  are  also 
needed.  Several  promising  methods  for  the  study 
of  subsurface  microorganisms  are  reviewed:  (1) 
electron  microscopy;  (2)  scanning  electron  micros- 
copy; (3)  Aufwuchs  method;  and  (4)  estimates  of 
biomass  via  epifluorescence  microscopy,  chemical 
measurements  of  ATP,  autoradiography,  and  tetra- 
zolium  dye  reduction.  (See  also  W88-02533) 
(Lantz-PTT) 
W88-02551 


WATER      QUALITY      ANALYTICAL     TECH- 
NIQUES, 

Strathclyde    Regional    Council,    Glasgow    (Scot- 
land). 

For   primary   bibliographic   entry   see   Field    5G. 
W88-02646 


DETERMINATION  OF  ALKALI  AND  ALKA- 
LINE EARTH  IONS  IN  RAIN  WATER  BY  ION 
CHROMATOGRAPHY  (BESTIMMUNG  VON 
ALKALI-  UND  ERDALKALIIONEN  IN  RE- 
GENWASSERPROBEN  MIT  DER  IONEN- 
CHROMATOGRAPHIE), 


Technische     Hochschule     Darmstadt    (Germany, 

F.R.).    Fachbereich    Anorgamsche    Chemie    und 

Kernchemie. 

R.  Hill,  and  K.  H.  Lieser. 

Fresenius'    Zeitscrift     fuer    Analytische    Chemie 

ZACFAU,  Vol.  327,  No.  2,  p  165-169,  May  1987.  5 

fig,  4  tab,  21  ref. 

Descriptors:  'Water  analysis,  'Chemistry  of  pre- 
cipitation, 'Precipitation  chemistry,  'Water  chem- 
istry, 'Trace  elements,  'Alkaline  earth  metals, 
•Ions,  'Cations,  'Analytical  methods,  'Measuring 
instruments,  'Chromatography,  Detection  limits, 
Performance  evaluation. 

Alkali  and  alkaline  earth  ions  in  rain  water  can  be 
determined  by  ion  chromatography  (IC)  without 
preconcentration.  The  detection  limits  for  alkali 
ions  are  between  about  0.05  and  0.15  micromol/L 
and  those  for  alkaline  earth  ions  between  about  0.2 
and  0.6  micromol/L.  The  main  advantages  of  IC 
are:  very  small  sample  volumes  are  sufficient;  the 
simultaneous  determination  of  the  alkali  ions  or  the 
alkaline  earth  ions  requires  less  than  30  min; 
NH4(  +  )  ions  can  also  be  determined.  The  results 
are  compared  with  those  obtained  by  flame  AAS 
and  AES-ICP.  (Author's  abstract) 
W88-02671 


GAS-CHROMATOGRAPHIC  ELEMENTAL 

ANALYSIS  VIA 

DKTRIFLUOROETHYDDITHIOCARBAMATO- 
CHELATES:  X.  CAPILLARY  GAS  CHROMA- 
TOGRAPHY AT  THE  PG-LEVEL  -  DETERMI- 
NATION OF  CO  AND  CR(VI)  BESIDES  CR(III) 
IN  RIVER  WATER, 

Mainz  Univ.  (Germany,  F.R.).  Inst,  fuer  Anorgan- 
ische  Chemie  und  Analytische  Chemie. 
H.  Schaller,  and  R.  Neeb. 

Fresenius'  Zeitscrift  fuer  Analytische  Chemie 
ZACFAU,  Vol.  327,  No.  2,  p  170-174,  May  1987.  5 
fig,  4  tab,  12  ref. 

Descriptors:  'Heavy  metals,  'Water  analysis, 
'Trace  elements,  'Rivers,  'Analytical  methods, 
'Measuring  instruments,  'Chromatography,  De- 
tection limits,  Performance  evaluation,  Sample 
preparation,  Chromium,  Cobalt,  Chelation. 

The  capillary  gas  chromatographic  determination 
of  Cr(VI)  besides  Cr(III)  and  of  Co  in  Rhine  water 
is  described.  The  previously  reported  optimized 
arrangement  is  used.  Detection  is  performed  with 
an  ECD,  extraction  of  the  chelates  from  aqueous 
solution,  pH  3,  is  carried  out  with  a  solid  phase 
extraction  system.  The  detection  limits  of  Cr(VI) 
and  Co  are  0.05  ppb  and  0.2  ppb,  respectively. 
(Author's  abstract) 
W88-02672 


ION-CHROMATOGRAPHIC  DETERMINA- 
TION OF  CHLOROACETATE  AND  DICHLOR- 
OACETATE  IN  PRECIPITATIONS  (IONEN- 
CHROMATOGRAPHISCHE  BESTIMMUNG 
VON  CHLORACETAT  UND  DICHLORACETAT 
IN  NIEDERSCHLAGSWASSERPROBEN), 
Technische  Hochschule  Darmstadt  (Germany, 
F.R.).  Fachbereich  Anorganische  Chemie  und 
Kernchemie. 

G.  R.  Fuchs,  and  K.  Bachmann. 
Fresenius'    Zeitscrift    fuer    Analytische    Chemie 
ZACFAU,  Vol.  327,  No.  2,  p  205-212,  May  1987. 
10  fig,  5  tab,  27  ref. 

Descriptors:  'Chlorinated  hydrocarbons,  'Rain- 
fall, 'Analytical  methods,  'Pollutant  identification, 
'Water  analysis,  'Measuring  instruments,  'Chro- 
matography, Detection  limits,  Performance  evalua- 
tion, Chemical  reactions,  Chloroacetates. 

Chlorinated  hydrocarbons  are  released  to  the  at- 
mosphere by  anthropogenic  activities.  To  some 
extent  they  are  decomposed  in  the  troposphere  by 
chemical  reactions.  Chlorinated  acyl  chlorides 
were  found  as  degradation  products  in  laboratory 
studies.  Chloroacetate  and  dichloroacetate  are  sup- 
posed to  be  formed  by  hydrolysis  of  the  intermedi- 
ately produced  chlorinated  acyl  chlorides.  A  multi- 
dimensional ion-chromatographic  method  was  de- 
veloped  to  separate   traces  of  chloroacetate  and 
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dichloroacetate  from  the  more  than  thousandfold  W88-02704 
excess  of  matrix  ions.  The  limits  of  detection  are 
0.25  ng/ml  chloroacetate  and  0.4  ng/ml  dichloroa- 
cetate. This  technique  is  applied  to  the  analysis  of 
chloroacetate  and  dichloroacetate  in  precipitation 
samples.  Mean  concentrations  of  1.5  ng/ml  chlor- 
oacetate and  1.6  ng/ml  dichloroacetate  were 
found.  (Author's  abstract) 
W88-02673 


CHANGES  IN  ESCHERICHIA  COLI  CELLS 
STARVED  IN  SEAWATER  OR  GROWN  IN 
SEAWATER-WASTEWATER  MIXTURES, 

Centre  d'Etudes  et  de  Recherches  de  Biologie  et 
d'Oceanographie  Medicale,  Nice  (France). 
For  primary  bibliographic  entry  see  Field  5B. 
W88-02706 


DETERMINATION  OF  ORGANIC  GROUP  PA- 
RAMETERS (AOCL,  AOBR,  AOS)  IN  WATER 
BY  MEANS  OF  ION-CHROMATOGRAPHIC 
DETECTION, 

Gesamthochschule  Paderborn  (Germany,  F.R.). 
G.  Brandt,  and  A.  Kettrup. 

Fresenius'  Zeitscrift  fuer  Analytische  Chemie 
ZACFAU,  Vol.  327,  No.  2,  p  213-219,  May  1987. 
11  fig,  8  tab,  23ref. 

Descriptors:  'Water  analysis,  'Sample  preparation, 
•Sulfur  compounds,  'Analytical  methods,  'Meas- 
uring instruments,  'Chromatography,  Detection 
limits,  Performance  evaluation,  Sulfur,  Charcoal, 
Adsorption. 

The  control  of  water  quality  is  often  performed  by 
analysis  of  organic  group  parameters,  e.g.,  'Ad- 
sorbable  Organic  Halogen  (AOX)'.  The  differen- 
tiation of  the  group  parameter  AOX  and  the  deter- 
mination of  the  parameter  'Adsorbable  Organic 
Sulfur  Compounds  (AOS)'  can  be  performed  by 
ion-chromatography  for  detection  of  the  anions 
obtained  after  pyrohydrolysis  of  the  organic  ad- 
sorbed compounds.  Investigations  concerning  pyr- 
ohydrolysis of  organic  solutes  and  enrichment  on  a 
nearly  chlorine-  and  sulfur-free  active  charcoal 
have  been  performed.  By  means  of  this  charcoal 
the  determination  of  organic  sulfur  solutes  in  the 
microgram/L  range  can  be  realized.  (Author's  ab- 
stract) 
W88-02674 


SYNCHRONOUS  FLUORESCENCE  SPECTRA 
OF  NATURAL  WATERS:  TRACING  SOURCES 
OF  DISSOLVED  ORGANIC  MATTER, 

North  Carolina  Univ.   at  Chapel   Hill.   Dept.   of 
Environmental  Sciences_and  Engineering. 
For  primary  bibliographic  entry  see  Field  7B. 
W88-02676 


PROTOCOL  FOR  SAMPLING  ENVIRONMEN- 
TAL SITES  FOR  LEGIONELLAE, 

Center  for  Infectious  Diseases,  Atlanta,  GA.  Div. 

of  Bacterial  Diseases. 

J.  M.  Barbaree,  G.  W.  Gorman,  W.  T.  Martin,  B. 

S.  Fields,  and  W.  E.  Morrill. 

Applied       and       Environmental       Microbiology 

AEMIDF,  Vol.  53,  No.  7,  p  1454-1458,  July  1987. 

4  tab,  18ref. 

Descriptors:  'Analytical  methods,  'Screening, 
'Legionella,  'Hospitals,  'Public  health,  Isolation, 
Cooling  towers,  Epidemiology,  Diseases. 

A  protocol  for  sampling  environmental  sites  was 
developed  and  used  to  identify  possible  sources  of 
Legionella  species  in  support  of  epidemiologic  in- 
vestigations at  two  hospitals.  In  hospital  A,  legion- 
ellae  were  isolated  from  43  of  106  (40%)  different 
sites.  Three  separate  Legionella  pneumophila  sero- 
types and  a  previously  unrecognized  species  were 
present  in  different  combinations  in  the  positive 
samples.  Two  of  five  cooling  towers  contained  the 
same  L.  pneumophila  serogroup  1  monoclonal  type 
(1,2,4,5)  as  was  isolated  from  patients.  The  same 
monoclonal  type  was  also  isolated  from  make-up 
water  for  the  two  cooling  towers,  a  hot  water 
tank,  water  separators  in  four  main  air  compressor 
systems  for  respiratory  therapy,  and  cold  and  hot 
water  faucets.  In  hospital  B,  13  of  37  (38%)  sample 
sites  contained  legionellae,  all  of  which  were  L. 
pneumophila  serogroup  1.  The  monoclonal  type 
matching  isolates  from  patients  (1,2,4,5)  was  found 
at  the  highest  concentration  in  a  hot  water  tank, 
but  it  was  also  present  at  four  other  sample  sites. 
Since  legionellae  not  related  to  disease  may  be 
found  in  many  of  the  sites  sampled,  an  epidemio- 
logic association  with  the  probable  source  should 
be  established  before  intervention  methods,  such  as 
disinfection,   are   undertaken.   (Author's  abstract) 


RAPID  ASSAY  FOR  MICROBIALLY  REDUCI- 
BLE FERRIC  IRON  IN  AQUATIC  SEDI- 
MENTS, 

Geological  Survey,  Reston,  VA.  Water  Resources 

Div. 

D.  R.  Lovley,  and  E.  J.  P.  Phillips. 

Applied       and       Environmental       Microbiology 

AEMIDF,  Vol.  53,  No.  7,  p  1536-1540,  July  1987. 

3  fig,  2  tab,  12  ref. 

Descriptors:  'Hydroxylamine,  'Biodegradation, 
•Analytical  methods,  'Iron,  *Water  analysis, 
•Sediments,  'Microorganisms,  Cultures,  Anaero- 
bic conditions,  Reduction. 

The  availability  of  ferric  iron  for  microbial  reduc- 
tion as  directly  determined  by  the  activity  of  iron- 
reducing  organisms  was  compared  with  its  avail- 
ability as  determined  by  a  newly  chemical  assay 
for  microbially  reducible  iron.  The  chemical  assay 
was  based  on  the  reduction  of  poorly  crystalline 
ferric  iron  by  hydroxylamine  under  acidic  condi- 
tions. There  was  a  strong  correlation  between  the 
extent  to  which  hydroxylamine  could  reduce  vari- 
ous synthetic  ferric  iron  forms  and  the  susceptibili- 
ty of  the  iron  to  microbial  reduction  in  an  enrich- 
ment culture  of  iron-reducing  organisms.  When 
sediments  that  contained  hydroxylamine-reducible 
ferric  iron  were  incubated  under  anaerobic  condi- 
tions, ferrous  iron  accumulated  as  the  concentra- 
tion of  hydroxylamine-reducible  ferric  iron  de- 
clined over  time.  Ferrous  iron  production  stopped 
as  soon  as  the  hydroxylamine-reducible  ferric  iron 
was  depleted.  In  anaerobic  incubations  of  reduced 
sediments  that  did  not  contain  hydroxylamine-re- 
ducible ferric  iron,  there  was  no  microbial  iron 
reduction,  even  though  the  sediments  contained 
high  concentrations  of  oxalate-extractable  ferric 
iron.  A  correspondence  between  the  presence  of 
hydroxylamine-reducible  ferric  iron  and  the  extent 
of  ferric  iron  reduction  in  anaerobic  incubations 
was  observed  in  sediments  from  an  aquifer  and  in 
fresh-  and  brackish-water  sediments  from  the  Poto- 
mac River  estuary.  The  assay  is  a  significant  im- 
provement over  previously  described  procedures 
for  the  determination  of  hydroxylamine-reducible 
ferric  iron  because  it  provides  a  correction  for  the 
high  concentrations  of  solid  ferrous  iron  which 
may  also  be  extracted  from  sediments  with  acid. 
This  is  a  rapid,  simple  technique  to  determine 
whether  ferric  iron  is  available  for  microbial  re- 
duction. (Author's  abstract) 
W88-02708 


COMPARISON  OF  MEDIA  FOR  RECOVERY 
OF  TOTAL  COLIFORM  BACTERIA  FROM 
CHEMICALLY  TREATED  WATER, 

Environmental    Protection    Agency,    Cincinnati, 

OH.  Drinking  Water  Research  Div. 

E.  W.  Rice,  K.  R.  Fox,  H.  D.  Nash,  E.  J.  Read, 

and  A.  P.  Smith. 

Applied       and       Environmental       Microbiology 

AEMIDF,  Vol.  53,  No.  7,  p  1571-1573,  July  1987. 

2  tab,  9  ref. 

Descriptors:  'Culturing  media,  'Analytical  meth- 
ods, 'Comparison  studies,  'Bacteria,  'Coliforms, 
'Treated  water,  Recovery,  Isolation,  Cultures. 

Five  broth  media  and  two  solid  media  were  com- 
pared for  their  ability  to  quantitatively  recover 
total  coliform  bacteria  from  chemically  treated 
water.  M-Endo  LES  and  mT7  media  were  used  in 
the  membrane  filter  technique.  Lauryl  tryptose 
broth,  lactose  broth,  presence-absence  broth,  lac- 
tose broth  with  twice  the  amount  of  lactose,  and 
lauryl  tryptose  broth  with  twice  the  amount  of 
sodium  lauryl  sulfate  were  used  in  the  fermentation 
tube  procedure.  The  differences  in  recovery  were 
not  significant  for  the  five  broth  media  and  M- 


Endo   LES   agar.   The   M-Endo   LES   and   mT7 
media  were  not  significantly  different;  however, 
the  five  broth  media  did  yield  significantly  higher 
counts  than  mT7.  (Author's  abstract) 
W88-02710 


BACTERIOPHAGES  ACTIVE  AGAINST  BAC- 
TEROIDES  FRAGILIS  IN  SEWAGE-POLLUT- 
ED WATERS, 

Barcelona  Univ.  (Spain).  Dept.  of  Microbiology. 
C.  Tartera,  and  J.  Jofre. 

Applied  and  Environmental  Microbiology 
AEMIDF,  Vol.  53,  No.  7,  p  1632-1637,  July  1987. 
6  tab,  55  ref. 

Descriptors:  'Analytical  methods,  *Bioassay, 
•Wastewater  treatment,  *Bacteriophages,  'Detec- 
tion, Performance  evaluation,  Cultures,  Sediments, 
Feces. 

Twelve  strains  of  different  Bacteroides  species 
were  tested  for  their  efficiency  of  detection  of 
bacteriophages  from  sewage.  The  host  range  of 
several  isolated  phages  was  investigated.  The  re- 
sults indicated  that  there  was  a  high  degree  of 
strain  specificity.  Then,  by  using  Bacteroides  fragi- 
lis  HSP  40  as  the  host,  which  proved  to  be  the 
most  efficient  for  the  detection  of  phages,  feces 
from  humans  and  several  animal  species  and  raw 
sewage,  river  water,  water  from  lagoons,  seawater, 
groundwater,  and  sediments  were  tested  for  the 
presence  of  bacteriophages  that  were  active  against 
B.  fragilis  HSP  40.  Phages  were  detected  in  feces 
of  10%  of  the  human  fecal  samples  tested  and  was 
never  detected  in  feces  of  the  other  animal  species 
studied.  Moreover,  bacteriophages  were  always 
recovered  from  sewage  and  sewage-polluted  sam- 
ples of  waters  and  sediments,  but  not  from  nonpol- 
luted  samples.  The  titers  recovered  were  depend- 
ent on  the  degree  of  pollution  in  analyzed  waters 
and  sediments.  (Author's  abstract) 
W88-02711 


FREE-LIVING  DINITROGEN-FIXING  BACTE- 
RIA ISOLATED  FROM  PETROLEUM  REFIN- 
ERY OILY  SLUDGE, 

Lyon-1  Univ.,  Villeurbanne  (France).  Lab.  d'Eco- 

logie  Microbienne. 

G.  Laguerre,  B.  Bossand,  and  R.  Bardin. 

Applied       and       Environmental       Microbiology 

AEMIDF,  Vol.  53,  No.  7,  p  1674-1678,  July  1987. 

2  fig,   3  tab,  20  ref.   Ecologie  Microbienne  UA 

CNRS  696. 

Descriptors:  *Pollutant  identification,  'Dinitrogen 
fixing  activity,  'Wastewater  disposal,  'Oily  water, 
'Oilfield  wastes,  'Industrial  wastewater,  'Refinery 
wastes,  'Sludge,  'Bacteria,  Isolation,  Oil,  En- 
zymes, Cultures,  Microorganisms. 

Dinitrogen-fixing  activity  (acetylene  reduction  and 
15N2  fixation)  was  found  in  an  oily  sludge  originat- 
ing from  a  petroleum  refinery.  Two  representative 
dinitrogen-fixing  bacterial  strains  were  isolated 
from  this  oily  waste.  Their  nitrogenase  activity 
was  effective  when  they  were  cultivated  on  steri- 
lized sludge  or  simple  carbon  substrates  (organic 
acid  salts,  sugars).  Using  the  classical  methods, 
these  strains  could  not  be  unambiguously  related  to 
other  diazotrophic  taxa.  The  landfarming  process 
is  widely  used  for  oily  sludge  disposal;  this  study 
shows  that  oily  sludges  are  more  than  a  simple 
carbon  input  into  the  soil  but  that  they  must  also  be 
considered  as  real  sources  of  dinitrogen-fixing  and 
probably  degradative  microorganisms.  (Author's 
abstract) 
W88-02712 


SIMULTANEOUS  DETERMINATION  OF  NI- 
TRIFICATION AND  NITRATE  REDUCTION 
IN  SEDIMENT-WATER  COLUMNS  BY  NI- 
TRATE-IS DILUTION, 

Louisiana  State  Univ.,  Baton  Rouge.  Center  for 

Wetland  Resources. 

For  primary  bibliographic  entry  see  Field  5B. 

W88-02718 
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SENSITIVE  METHODS  FOR  THE  DETERMI- 
NATION OF  MICROBIAL  ACTIVITIES  IN 
WATER  SAMPLES  USING  FLUORIGENIC 
SUBSTRATES, 

ESWE-Inst.    flier   Wasserforschung   und   Wasser- 

technologie     G.m.b.H,     Weisbaden     (Germany, 

F.R.). 

A.  Holzapfel-Pschorn,  U.  Obst,  and  K.  Haberer. 

Fresenius     Zeitscrift     fuer     Analytische     Chemie 

ZACFAU,  Vol.   327,  No.   5/6,  p  521-523,  June 

1987.  1  fig,  1  tab,  5  ref. 

Descriptors:  *Water  analysis,  'Analytical  methods, 
•Microbial  activity,  *Enzymes,  *Fluorimetry, 
*Dyes,  Turnover  rate,  Detection  limits,  Biomass, 
Performance  evaluation. 

Sensitive  methods  for  the  determination  of  several 
catabolic  enzyme  activities  in  the  natural  water 
cycle  as  well  as  in  water  treatment  plants  have 
been  developed.  The  tests  are  based  on  the  fluori- 
metric  measurement  of  dyes  which  are  released  by 
enzymatic  cleavage  from  fluorigenic  substrates 
added  to  the  water  sample.  On  the  basis  of  a  linear 
reaction  the  turnover  rate  can  be  calculated.  Com- 
pared to  photometric  tests  the  detection  limits  are 
lower  by  a  factor  of  20  to  500,  which  now  allows  a 
precise  study  of  the  catabolic  activity  in  samples 
with  low  biomass  density.  In  addition,  the  use  of 
fluorigenic  substrates  for  the  determination  of  mi- 
crobial enzyme  activities  provides  a  higher  preci- 
sion in  shorter  reaction  times  compared  to  photo- 
metric tests.  In  detail,  instructions  for  the  determi- 
nation of  esterase,  phosphatase,  aminopeptidase 
and  glucosidase  activities  are  presented.  (Author's 
abstract) 
W88-02723 


ION-CHROMATOGRAPHIC  TRACE  ANALY- 
SIS OF  AMPEROMETRICALLY  DETECTABLE 
ANIONS  IN  WATER  (IONEN-CHROMATO- 
GRAPHISCHE  SPURENANALYSE  AMPERO- 
METRISCH  DETEKTIERBARER  ANIONEN  IN 
WASSERN), 

Stuttgart  Univ.   (Germany,   F.R.).   Inst,   fuer  Le- 
bensmittelchemie. 
G.  Schwedt,  and  B.  Rossner. 

Fresenius  Zeitscrift  fuer  Analytische  Chemie 
ZACFAU,  Vol.  327,  No.  5/6,  p  499-502,  June 
1987.  3  fig,  4  tab,  10  ref. 

Descriptors:  'Analytical  methods,  *Water  analysis, 
'Chromatography,  'Measuring  instruments,  Bro- 
mides, Iodides,  Thiocyanates,  electrodes,  Detec- 
tion limits,  Ion  pairs. 

After  an  ion-pair  reverse-phase  hplc  with  cetyltri- 
methylammonium-chloride  as  ion-pair  reagent, 
bromide,  iodide,  nitrite  and  thiocyanate  are  detect- 
able at  a  glassy  carbon  electrode  in  a  scope  from  1 
to  500  ppb.  The  separation  system  was  varied  by 
methanol  resp.  acetonitrile  as  modifier,  the  detec- 
tion system  by  different  deposition  potentials  be- 
tween +  1.0  and  -(-  1.7  V.  Iodide  and  thiocyanate 
traces  are  enrichable  from  waters  by  extraction  of 
ion-pairs  in  chloroform  before  ion-chromatogra- 
phic  analysis  and  are  detectable  below  1  ppb.  For 
nitrite,  bromide  and  iodide  the  results  of  a  compar- 
ison of  methods  by  photometric  continuous-flow- 
analysis  and  isotope  dilution  mass  spectrometry  in 
drinking  waters  are  presented.  (Author's  abstract) 
W88-02724 


PRECONCENTRATION  OF         SILVER(I), 

GOLD(III)  AND  PALLADIUM(II)  IN  WATER 
SAMPLES         WITH         2,2'-DIPYRIDYL-3-((4- 
AMINO-5-MERCAPTO)-l,2,4- 
TRIAZOLYDHYDRAZONE  SUPPORTED  ON 
SILICA  GEL, 

Thessaloniki  Univ.,  Salonika  (Greece).  Lab.  of  An- 
alytical Chemistry. 
C.  Samara,  and  T.  A.  Kouimtzis. 
Fresenius     Zeitscrift     fuer     Analytische     Chemie 
ZACFAU,   Vol.   327,  No.   5/6,   p  509-512,  June 
1987.  1  fig,  5  tab,  9  ref. 

Descriptors:  'Analytical  methods,  'Water  analysis, 
•Chromatography,  'Sample  preparation,  'Silver, 
'Gold,  'Palladium,  Acidity,  Recovery,  Precious 
metals,  Spectrometry 


2,2'-Dipy  ridyl-3-(4-amino-5-mercapto)- 1 ,2,4- 
triazolyl)  hydrazone,  supported  on  silica  gel 
(DPTH-SG),  is  used  to  preconcentrate  traces  of 
silver(I),  gold(III)  and  palladium(II)  from  water 
samples.  In  batch  experiments,  silver  is  quantita- 
tively retained  on  the  DPTH-SG  at  acidities  rang- 
ing from  1  M  HN03  to  pH  6,  whereas  the  reten- 
tion of  gold  and  palladium  is  quantitative  in  the  pH 
range  1.5-3.5.  Conditions  for  the  quantitative  re- 
covery of  silver,  gold  and  palladium  from  water 
samples  on  DPTH-SG  columns  are  established. 
Silver  and  palladium  retained  on  the  DPTH-SG 
column  are  completely  eluted  with  0.1%  thiourea 
in  0.1  M  nitric  or  hydrochloric  acid.  Under  the 
same  conditions  only  75%  of  gold  retained  on  the 
column  is  eluted.  Quantitative  elution  of  the  three 
metals  is  achieved  with  0. 1  M  potassium  cyanide 
solution.  The  metals  are  determined  in  the  effluent 
by  atomic  absorption  spectrometry.  Results  ob- 
tained by  application  of  the  proposed  method  to 
spiked  tap  and  sea  water  samples  are  presented. 
(Author's  abstract) 
W88-02725 


ECOLOGY  OF  AEROMONADS  AND  ISOLA- 
TION FROM  ENVIRONMENTAL  SAMPLES, 

Frankfurt   Univ.   (Germany,   F.R.).   Zentrum   der 

Hygiene. 

R.  Schubert. 

Experientia  EXPEAM,  Vol.  43,  No.  4,  p  351-354, 

April  1987.  4  tab,  18  ref. 

Descriptors:  'Aeromonads,  'Bacteria,  'Public 
health,  Bacteria  isolation,  Bacterial  analysis,  Bacte- 
rial physiology,  Ecology,  Aquatic  environment, 
Isolation. 

The  knowledge  of  the  ecology  of  aeromonads  has 
made  little  progress  over  the  past  ten  years  because 
of  unsatisfactory  procedures  for  isolation  of  these 
bacteria.  Aeromonads  were  identified  on  a  routine 
basis  previously  only  by  phenotyping  which  lead 
to  preliminary  ecological  results  with  respect  to 
the  genetic  level.  Nomenclature  and  isolation  pro- 
cedures taking  the  close  interrelationships  of  the 
different  psychotrophic  Aeromonas  species  into 
account  were  presented.  Details  on  the  use  of 
Dextrin-fuchsin  sulfite  (DFS)  agar  for  the  isolation 
of  aeromonads  from  environmental  samples,  and 
on  methods  for  the  examination  of  contaminated 
and  uncontaminated  waters  were  provided.  The 
public  health  importance  of  aeromonads  in  drink- 
ing water  is  not  yet  fully  understood  though  guide- 
lines for  their  occurrence  were  given.  (Wood- 
PTT) 
W88-02799 


WATER  ANALYSIS, 

P.  MacCarthy,  R.  W.  Klusman,  and  J.  A.  Rice. 
Analytical  Chemistry  ANCHAM,  Vol.  59,  No.  12, 
p  308R-337R,  June  15,  1987.  741  ref. 

Descriptors:  'Water  analysis,  'Pollutant  identifica- 
tion, 'Chemical  analysis,  Reviews,  'Literature 
review,  'Chemical  precipitation,  Inorganic  analy- 
sis, Metals,  Radiochemical  analysis,  Anions,  Gas 
analysis,  Organic  compounds,  Organic  analysis, 
Chromatography,  Gas  chromatography,  Liquid 
chromatography,  Mass  spectrometry,  Photometry, 
Spectrophotometry,  Water  sampling,  Surfactants, 
Detergents,  Pesticides,  Herbicides,  Fungicides, 
Trace  levels,  Testing  procedures,  Detection  limits. 

The  twenty-second  biennial  review  dealing  with 
the  inorganic  and  organic  analytical  chemistry  of 
water  was  compiled  by  computer-search  of  Chemi- 
cal Abstracts  covering  the  period  from  the  previ- 
ous review  (September  2984)  through  October 
1986.  Methods  for  the  quantification  and  identifica- 
tion of  chemicals  in  water  are  reviewed.  Sections 
include  inorganic  analysis  of  all  types  of  metals, 
selected  non-metals,  radionuclides,  anions,  gases, 
organic  analysis  by  gas  chromatography,  liquid 
chromatography,  high-performance  liquid  chroma- 
tography, mass  spectrometry,  photometry,  and 
spectrophotometry.  Methods  of  sampling,  precon- 
centration,  extraction  and  separation  are  men- 
tioned. Methods  for  quantitation  of  surfactants, 
detergents,  pesticides,  herbicides  and  fungicides  at 
trace  levels  are  also  reviewed.  (Wood-PTT) 
W88-02804 


GAS  CHROMATOGRAPHIC  DETECTION  OF 
BACTERIA  CAUSING  ENTERIC  FEVER, 

Defence    Research    and    Development    Establish- 
ment, Gwalior  (India).  Div.  of  Microbiology. 
K.  S.  Manja,  and  R.  K.  Kaul. 

Journal  of  Chromatography  JOCRAM,  Vol.  415, 
No.  2,  p  377-382,  April  10,  1987.  1  fig,  2  tab,  14  ref. 

Descriptors:  'Enteric  bacteria,  'Pollutant  identifi- 
cation, 'Gas  chromatography,  'Bacteria,  'Analyti- 
cal methods,  Fermentation,  Chromatography,  In- 
fection, Diseases,  Pathology,  Human  diseases. 

Enteric  fever  is  one  of  the  most  common  water- 
borne  infections  caused  by  Salmonella  typhi  and 
Salmonella  paratyphi  A,  B,  and  C.  The  conven- 
tional methods  for  the  isolation  of  these  bacteria 
normally  take  3-4  days  and  the  confirmation  by 
biochemical  and  serological  techniques  takes  an 
additional  2-3  days.  A  simple  gas  chromatographic 
(GC)  method  for  the  detection  of  Salmonella  sp.  is 
reported  which  is  based  on  the  detection  of  ethanol 
as  a  metabolic  product  from  the  fermentation  of 
rhamnose  and  specific  suppression  of  ethanol  pro- 
duction by  preservative-free  Salmonella  polyvalent 
H  antiserum  in  parallel  cultures.  Strains  of  Salmo- 
nella consistently  ferment  rhamnose,  splitting  the 
sugar  to  yield  ethanol  which  can  easily  be  detected 
by  GC.  Salmonella  polyvalent  H  antiserum  was 
used  for  the  specific  suppression  of  Salmonella, 
which  confirmed  the  presence  of  the  bacteria  The 
use  of  antiserum  in  this  GC  technique  is  critical 
because  commercial  antisera  contain  cresol  or  mer- 
thiolate,  which  are  non-specific  inhibitors,  as  pre- 
servatives. Results  of  the  GC  method  for  detection 
of  the  bacteria  were  available  in  24  hours.  This 
direct  diagnosis  technique  can  be  used  to  establish 
the  presence  of  viable  organisms  in  blood,  which  is 
more  relevant  in  an  active  disease  than  detection  of 
antigens  or  antibodies  in  the  blood.  (Wood-PTT) 
W88-02805 


METHODS  OF  IMMOBILIZING  SOIL  CON- 
TAMINATION (METHODEN  ZUR  IMMOBILI- 
SIERUNG  VON  BODENKONTAMINA- 
TIONEN), 

Envi-Sann  G.m.b.H.,  Schmitten  (Germany,  F.R.). 
For  primary  bibliographic  entry  see  Field  5G. 
W88-02814 


DETERMINATION  OF  ALKALI  AND  ALKA- 
LINE EARTH  IONS  IN  RAEN  WATER  BY  ION 
CHROMATOGRAPHY  (BESTIMMUNG  VON 
ALKALI-  UND  ERDALKALIIONEN  IN  RE- 
GENWASSERPROBEN  MIT  DER  IONEN- 
CHROMATOGRAPHIE), 

Technische     Hochschule    Darmstadt    (Germany, 
F.R.).    Fachbereich    Anorganische    Chemie    und 
Kernchemie. 
R.  Hill,  and  K.  H.  Lieser. 

Fresenius'  Zeitschrift  fuer  Analytische  Chemie 
ZACFAU,  Vol.  327,  No.  2,  p  165-169,  May  1987.  5 
fig,  4  tab,  21  ref. 

Descriptors:  'Rain  analysis,  'Analytical  methods, 
'Alkaline  earth  metals,  'Detection  limits,  'Detec- 
tion times,  'Ammonium,  Bases,  Ion  chromatogra- 
phy, Atomic  absorption  spectroscopy,  Ions,  Trace 
levels,  Cations,  Chemical  analysis. 

Alkali  and  alkaline  earth  ions  in  rain  water  can  be 
determined  by  ion  chromatography  (IC)  without 
preconcentration.  The  detection  limits  for  alkali 
ions  are  between  about  0.05  and  0.15  micromoles/1 
and  those  for  alkaline  earth  ions  between  about  0.2 
and  0.6  micromoles/1.  The  main  advantages  of  IC 
are  very  small  sample  volumes  are  sufficient,  the 
simultaneous  determination  of  the  alkali  ions  or  the 
alkaline  earth  ions  requires  less  than  30  minutes, 
and  NH4(  +  )  ions  can  also  be  determined.  The 
results  are  compared  with  those  obtained  by  flame 
AAS  and  AES-ICP.  (Author's  abstract) 
W88-02816 


GAS-CHROMATOGRAPHIC  ELEMENTAL 

ANALYSIS  VIA  DKTRIFLUOROETHYL) 
DITHIOCARBAMATO  CHELATES:  X.  CAPIL- 
LARY GAS  CHROMATOGRAPHY  AT  THE  PG- 
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LEVEL  -  DETERMINATION  OF  CO  AND 
CR(VI)  BESIDES  CR(III)  IN  RIVER  WATER, 

Mainz  Univ.  (Germany,  F.R.).  Inst,  fuer  Anorgan- 

ische  Chemie  und  Analytische  Chemie. 

H.  Schaller,  and  R.  Neeb. 

Fresenius'    Zeitschrift    fuer    Analytische    Chemie 

ZACFAU,  Vol.  327,  No.  2,  p  170-174,  May  1987.  5 

fig,  4  tab,  12  ref. 

Descriptors:  'Gas  chromatography,  'Chelating 
agents,  'Rhine  river,  'Water  analysis,  'Analytical 
methods.  Chemical  analysis,  Cations,  Heavy 
metals,  Chromium,  Cobalt. 

The  capillary  gas  chromatographic  determination 
of  Cr(VI)  along  with  Cr(III)  and  of  Co  in  Rhine 
River  water  is  described.  A  metal  chelate  is 
formed,  which  is  extracted  from  the  aqueous  solu- 
tion at  pH  3  using  a  solid  phase  extraction  system. 
The  detection  limits  of  Cr(VI)  and  Co  are  0.05  ppb 
and  0.2  ppb,  respectively.  Additional  work  is  re- 
quired on  the  optimization  of  the  extraction  of 
metal  chelates  for  gas  chromatography  so  that  the 
chromatographic  determination  of  metals  via  metal 
chelates  can  become  a  more  routinely  used 
method.  The  reagent  reacts  with  a  great  variety  of 
metals,  but  only  the  very  stable  chelates,  such  as 
Cr,  Co,  Ni,  and  the  noble  metal  chelates,  can  be 
chromatographed  at  the  pg-level  at  elution  times 
within  the  order  of  10-40  min.  More  labile  chelates, 
which  are  well  separated  from  all  the  other  com- 
ponents can  be  eluted  at  the  pg-level  under  other 
conditions;  for  such  an  approach,  megabore  col- 
umns with  thick  films  hold  promise.  (Airone-PTT) 
W88-02817 


ION-CHROMATOGRAPHIC  DETERMINA- 
TION OF  CHLOROACETATE  AND  DICHLOR- 
OACETATE  IN  PRECIPITATION  (IONEN- 
CHROMATOGRAPHISCHE  BESTIMMUNG 
VON  CHLOROACETAT  UND  DICHLOROACE- 
TAT  IN  NIEDERSCHLAGSWASSERPROBEN), 
Technische  Hochschule  Darmstadt  (Germany, 
F.R.).  Fachbereich  Anorganische  Chemie  und 
Kernchemie. 

G.  R.  Fuchs,  and  K.  Baechmann. 
Fresenius'    Zeitschrift    fuer    Analytische    Chemie 
ZACFAU,  Vol.  327,  No.  2,  p  205-212,  May  1987. 
10  fig,  5  tab,  27  ref. 

Descriptors:  'Chlorinated  hydrocarbons,  'Chemi- 
cal analysis,  'Rain  analysis,  'Water  analysis,  'Ana- 
lytical methods,  Detection  limits,  Water  pollution 
sources,  Organic  acids,  Ion  chromatography. 

Chlorinated  hydrocarbons  are  released  to  the  at- 
mosphere by  anthropogenic  activities.  To  some 
extent  they  are  decomposed  in  the  troposphere  by 
chemical  reactions.  Chlorinated  acyl  chlorides 
were  found  as  degradation  products  in  laboratory 
studies.  Chloroacetate  and  dichloroacetate  are  sup- 
posed to  be  formed  by  hydrolysis  of  the  intermedi- 
ately produced  chlorinated  acyl  chlorides.  A  multi- 
dimensional ion-chromatographic  method  was  de- 
veloped to  separate  traces  of  chloroacetate  and 
dichloroacetate  from  the  more  than  thousandfold 
excess  of  matrix  ions.  The  limits  of  detection  are 
0.25  ng/ml  chloroacetate  and  0.4  ng/ml  dichloroa- 
cetate. This  technique  is  applied  to  the  analysis  of 
chloroacetate  and  dichloroacetate  in  precipitation 
samples.  Mean  concentrations  of  1.5  ng/ml  chlor- 
oacetate and  1.6  ng/ml  dichloroacetate  were 
found.  (Author's  abstract) 
W88-02818 


DETERMINATION  OF  ORGANIC  GROUP  PA- 
RAMETERS (AOCL,  AOBR,  AOS)  IN  WATER 
BY  MEANS  OF  ION-CHROMATOGRAPHIC 
DETECTION, 

Gesamthochschule    Paderborn    (Germany,    F.R.). 
Fachbereich  13  -  Chemie  und  Chemietechnik. 
G.  Brandt,  and  A.  Kettrup. 

Fresenius'  Zeitschrift  fuer  Analytische  Chemie 
ZACFAU,  Vol.  327,  No.  2,  p  213-219,  May  1987. 
11  fig,  8  tab,  23  ref. 

Descriptors:  'Halogens,  'Sulfur,  'Chemical  analy- 
sis, 'Water  analysis,  'Analytical  methods,  'Ion 
chromatography,  Chlorinated  hydrocarbons, 
Drinking  water,   Water  quality  control,   Anions. 


Water  quality  is  often  analyzed  for  organic  group 
parameters  such  as  Adsorbable  Organic  Halogen 
(AOX).  The  differentiation  of  the  group  parameter 
AOX  and  the  determination  of  the  parameter  Ad- 
sorbable Organic  Sulfur  Compounds  (AOS)  can  be 
performed  by  ion  chromatography  for  detection  of 
the  anions  obtained  after  pyrohydrolysis  of  the 
organic  adsorbed  compounds.  Pyrohydrolysis  of 
organic  solutes  was  studied  using  enrichment  on  a 
nearly  chlorine-  and  sulfur-free  active  charcoal.  By 
means  of  this  charcoal  organic  sulfur  solutes  may 
be  determined  in  the  microg/1  range.  (Author's 
abstract) 
W88-02819 


ELECTROMETRIC  DETERMINATION  OF 
THE  PH  OF  ATMOSPHERIC  PRECIPITA- 
TION, 

Kernforschungsanlage  Juelich  G.m.b.H.  (Germa- 
ny, F.R.).  Inst,  fuer  Angewandte  Physikalische 
Chemie. 

V.  D.  Nguyen,  and  P.  Valenta. 
Fresenius'    Zeitscrift    fuer    Analytische    Chemie 
ZACFAU,   Vol.   327,  No.   3/4,   p  253-260,  June 
1987.  11  fig,  7  tab,  16  ref. 

Descriptors:  'Analytical  methods,  'Measuring  in- 
struments, 'Rain  analysis,  'Acid  rain,  'Water  anal- 
ysis, 'Acidity,  'Hydrogen  ion  concentration, 
'Rainfall,  'Hydrogen  ion  concentration,  Precipita- 
tion, Atmosphere. 

Reliable  pH-determination  of  rain  water  represents 
a  difficult  task  both  from  the  theoretical  and  practi- 
cal point  of  view  because  the  chemical  composi- 
tion and  conductivity  of  rain  water  samples  varies 
widely.  The  method  for  determining  the  pH  is 
described  that  was  used  during  the  systematic 
study  of  the  acidity  of  rain  in  various  regions  of  the 
FRG  from  1980  to  1985  and  the  problems  encoun- 
tered are  discussed.  Potential  sources  of  error  are 
inadequate  sampling,  sample  storage,  and  electro- 
metrical  pH-determination  of  samples  with  a  very 
low  conductivity.  The  use  of  various  types  of 
electrodes,  their  pretreatment,  storage  and  time 
response  as  well  as  the  accuracy  of  the  determina- 
tion are  discussed.  Examples  are  given  of  the  appli- 
cation of  the  method  for  determining  the  time 
dependence  of  the  pH  during  single  rain  events  in 
Julich  as  well  as  average  monthly  pH-values  in 
polluted  and  non-polluted  regions  in  the  Federal 
Republic  of  Germany.  (Author's  abstract) 
W88-02854 


RESEARCH  IN  ENVIRONMENTAL  POLLU- 
TION: III.  DETERMINATION  OF  NITROFEN 
IN  MAIN-  AND  RHINE- 

FISH(UNTERSUCHUNGEN  ZUR  UMWELTBE- 
LASTUNG:  HI.  BESTIMMUNG  VON  NITRO- 
FEN IN  MAIN-  UND  RHEINFISHEN), 
Hessische     Landwirtschaftliche     Versuchsanstalt, 
Darmstadt  (Germany,  F.R.). 
For  primary  bibliographic  entry  see  Field  5B. 
W88-02856 


EXTRACTION  AND  RECOVERY  OF  POLYCY- 
CLIC  AROMATIC  HYDROCARBONS  FROM 
ENVIRONMENTAL  SOLIDS  USING  SUPER- 
CRITICAL FLUIDS, 

North  Dakota  Univ.,  Grand  Forks.  Energy  Re- 
search Center. 

S.  B.  Hawthorne,  and  D.  J.  Miller. 
Analytical  Chemistry  ANCHAM,  Vol.  59,  No.  13, 
p  1705-1708,  July  1987.  2  fig,  3  tab,  17  ref.  EPA 
Grant  R-812229-01-0. 

Descriptors:  'Analytical  methods,  'Extractions, 
'Polycyclic  aromatic  hydrocarbons,  'Supercritical 
fluids,  Sediments,  Organic  compounds,  Recovery, 
Labeled  compounds. 

The  use  of  supercritical  fluids  for  the  extraction 
and  recovery  of  polycyclic  aromatic  hydrocarbons 
(PAH)  from  environmental  solids  has  been  devel- 
oped and  tested  by  using  urban  dust,  fly  ash,  and 
river  sediment.  Supercritical  N20  with  5%  metha- 
nol modifier  gave  the  best  recoveries  of  PAH  from 
all  three  samples  when  compared  to  supercritical 
C02  with  5%  methanol,  N20.C02,  ethane.  Quan- 
titative recovery  of  PAH  from  National  Bureau  of 


Standards  SRM  1649  (urban  dust)  and  of  deuterat- 
ed  PAH  spikes  (phenanthrene-dlO,  pyrene-dlO, 
and  perylene-dl2)  from  the  river  sediment  was 
obtained  with  supercritical  fluid  extractions  in  as 
little  as  30  min.  In  most  cases,  30-60  min  extrac- 
tions of  the  river  sediment  and  fly  ash  with  super- 
critical N20/5%  methanol  gave  better  recovery  of 
the  deuterated  PAH  spikes  than  the  recoveries 
obtained  by  using  4  h  of  sonication  or  8  h  of 
Soxhlet  extraction  with  either  benzene  or  methyl- 
ene chloride.  Supercritical  fluid  extractions  yield 
good  PAH  recoveries,  require  only  small  amounts 
of  sample,  minimize  analyte  concentration  steps, 
and  are  simple  and  rapid  to  perform.  (Author's 
abstract) 
W88-02858 


DETERMINATION  OF  VOLATILE  PRIORITY 
POLLUTANTS  IN  WATER  BY  PURGE  AND 
TRAP  AND  CAPILLARY  COLUMN  GAS 
CHROMATOGRAPHY/MASS  SPECTROME- 
TRY, 

Acurex  Corp.,  Mountain  View,  CA.  Environmen- 
tal Systems  Div. 

V.  Lopez-Avila,  R.  Wood,  M.  Flanagan,  and  R. 
Scott. 

Journal  of  Chromatographic  Science  JCHSBZ, 
Vol.  25,  No.  7,  p  286-291,  July  1987.  3  fig,  5  tab,  10 
ref. 

Descriptors:  'Analytical  methods,  'Measuring  in- 
struments, 'Chromatography,  'Spectrometry, 
'Priority  pollutants,  'Organic  compounds,  Per- 
formance evaluation,  Detection  limits. 

Two  wide-bore  capillary  columns  were  evaluated 
for  their  applicability  to  the  purge-and-trap  tech- 
nique and  GC/MS  analysis  of  34  volatile  organics. 
Neither  column  was  able  to  completely  resolve  all 
34  compounds,  as  is  also  typical  of  the  packed 
column;  however,  the  analysis  was  faster  than  with 
the  packed  column  (18  to  21  min  compared  to  30 
min),  and  the  column  effluent  was  introduced  di- 
rectly into  the  mass  spectrometer  without  requir- 
ing an  open-split  interface.  Method  precision,  as 
assessed  from  the  instrument  response  at  a  concen- 
tration of  50  microgram(ug)/L  per  component,  is 
better  than  4-  or  -  5%  for  41%  of  the  compounds 
using  the  VOCOL  column  (diphenyl  dimethyl  po- 
lysiloxane  with  crosslinking  moieties)  and  for  53% 
of  the  compounds  using  the  007  column  (95% 
methyl  5%  phenyl  silicone).  The  instrument  re- 
sponse is  linear  from  20  to  200  ug/L  for  most 
compounds,  and  the  amounts  loaded  to  either 
column  without  serious  distortion  of  the  peak 
shape  or  resolution  can  be  as  high  as  5  ug  per 
component.  Because  the  VOCOL  column  resolved 
more  compounds  than  the  007  column  within  ap- 
proximately the  same  analysis  time,  this  column 
was  further  tested  for  performance  with  ground- 
water samples.  (Author's  abstract) 
W88-02859 


DETERMINATION  OF  ALKYLBENZENESUL- 
FONATE  SURFACTANTS  IN  GROUNDWATER 
USING  MACRORETICULAR  RESINS  AND 
CARBON-13  NUCLEAR  MAGNETIC  RESO- 
NANCE SPECTROMETRY, 
Geological  Survey,  Denver,  CO.  Water  Resources 
Div. 

E.  M.  Thurman,  T.  Willoughby,  L.  B.  Barber,  and 
K.  A.  Thorn. 

Analytical  Chemistry  ANCHAM,  Vol.  59,  No.  14, 
p  1798-1802,  July  1987.  5  fig,  2  tab,  23  ref. 

Descriptors:  'Analytical  methods,  'Measuring  in- 
struments, 'Alkylbenzene  sulfonates,  'Water  anal- 
ysis, 'Nuclear  magnetic  resonance,  'Pollutant 
identification,  *NMR,  'Surfactants,  'Groundwat- 
er, 'Ion  exchange,  Sample  preparation,  Extraction, 
Field  tests. 

Alkylbenzenesulfonate  surfactants  were  deter- 
mined in  groundwater  at  concentrations  as  low  as 
0.3  mg/L.  The  method  uses  XAD-8  resin  for  con- 
centration, followed  by  elution  with  methanol,  sep- 
aration of  anionic  and  nonionic  surfactants  by 
anion  exchange,  quantitation  by  titration,  and  iden- 
tification by  13C  nuclear  magnetic  resonance  spec- 
trometry. Laboratory  standards  and  field  samples 
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containing  straight-chain  and  branched-chain  al- 
kylbenzenesulfonates,  sodium  dodecyl  sulfate,  and 
alkylbenzene  ethoxylates  were  studied.  The  XAD- 
8  extraction  of  surfactants  from  groundwater  was 
completed  in  the  field,  which  simplified  sample 
preservation  and  reduced  the  cost  of  transporting 
samples.  (Author's  abstract) 
W88-02860 


SELECTIVE  PRECONCENTRATION  OF  IRON 
IN  BEVERAGES  AND  WATER  SAMPLES 
USING  2,4,6-TRI-2-PYRIDINYL-l,3,5-TRIA- 

ZINE-TETRAPHENYLBORATE- 
NAPHTHALENE  ADSORBENT, 
Indian  Inst,  of  Tech.,  New  Delhi.  Dept.  of  Chemis- 
try. 

B.  K.  Puri,  M.  Satake,  G.  Kano,  and  S.  Usami. 
Analytical  Chemistry  ANCHAM,  Vol.  59,  No.  14, 
p  1850-1852,  July  1987.  1  fig,  4  tab,  13  ref. 

Descriptors:  *Analytical  methods,  'Measuring  in- 
struments, "Iron,  'Adsorption,  'Sample  prepara- 
tion, 'Complexes,  Whiskey,  Beer,  Natural  waters. 

A  solid  ion  pair  material  produced  from  2,4,6-tri-2- 
pyridinyl-l,3,5-triazine-tetraphenylborate  on  naph- 
thalene provides  a  very  simple,  rapid,  and  econom- 
ical method  for  the  preconcentration  of  iron  from 
large  volumes  of  whisky,  beer,  and  natural  water 
samples.  Iron  is  quantitatively  retained  on  this  ad- 
sorbent in  the  pH  range  3.3-7.0  and  at  a  flow  rate 
of  1-8  mL/min.  The  solid  mass  consisting  of  the 
metal  complex  along  with  naphthalene  is  dissolved 
from  the  column  with  5  mL  of  dimethylformamide 
(DMF).  The  absorbance  is  measured  at  597  nm 
with  a  spectrophotometer  against  the  reagent 
blank.  Beer's  law  is  obeyed  over  the  concentration 
range  0.2-8.0  microgram(ug)  of  iron  in  5  mL  of  the 
final  DMF  solution.  The  molar  absorptivity  is 
23,900  L/mol/cm.  Eight  replicate  determinations 
of  a  sample  solution  containing  5  ug  of  iron  gave  a 
mean  absorbance  of  0.430  with  a  relative  standard 
deviation  of  0.79%.  The  interference  of  various 
ions  has  been  studied  and  the  method  has  been 
employed  to  the  determination  of  iron  in  standard 
reference  material,  wine,  beer,  whisky,  brandy, 
tomato  juice,  mixed  vegetable  juice,  and  natural 
water  samples.  (Author's  abstract) 
W88-02861 


COMPARATIVE  SURVIVAL  OF  ANTIBIOTIC- 
RESISTANT  AND  -SENSITIVE  FECAL  INDI- 
CATOR BACTERIA  IN  ESTUARINE  WATER, 

Massachusetts  Univ.  at  Boston.  Environmental  Sci- 
ence Program. 

G.  W.  Pettibone,  S.  A.  Sullivan,  and  M.  P.  Shiaris. 
Applied  and  Environmental  Microbiology 
AEMIDF,  Vol.  53,  No.  6,  p  1241-1245,  June  1987. 
3  fig,  2  tab,  43  ref. 

Descriptors:  'Bioindicators,  'Survival,  'Antibiotic 
resistance,  'Bacteria,  'Estuaries,  Cultures,  Incuba- 
tion. 

The  survival  of  antibiotic-resistant  and  -sensitive 
strains  of  Escherichia  coli,  Enterococcus  faecalis, 
Enterococcus  faecium,  Streptococcus  equinus,  and 
two  environmental  isolates,  API 7  and  AQ17  and 
AQ62,  was  examined  in  estuarine  water.  Each 
strain  was  rendered  resistant  to  a  combination  of 
two  antibiotics  by  serial  passage  in  increasing  con- 
centrations of  antibiotics.  Cultures  were  incubated 
in  filter-sterilized  estuarine  water  for  up  to  7  days. 
Recovery  was  assessed  by  examining  colony-form- 
ing ability  on  media  with  and  without  antibiotics. 
None  of  the  antibiotic-resistant  forms  survived 
longer  than  its  antibiotic-sensitive  counterpart  in 
estuarine  water.  Three  of  the  resistant  strains  died 
off  more  rapidly  than  the  antibiotic-sensitive  wild 
type.  Survival  of  the  test  bacteria  in  estuarine 
water  was  as  follows:  sensitive  and  resistant  AQ62, 
resistant  Escherichia  coli  <  sensitive  Escherichia 
coli  <  resistant  AP17  <  resistant  Enterococcus 
faecium  <  sensitive  AP17,  sensitive  and  resistant 
S.  equinus  <  sensitive  and  resistant  Enterococcus 
faecalis,  sensitive  Enterococcus  faecium.  The  re- 
sults supported  the  suggestion  that  fecal  entercocci 
may  serve  as  better  indicators  of  fecal  pollution 
than  Escherichia  coli  in  marine  ecosystems.  More- 
over, the  results  indicated  that  the  use  of  antibiotic- 
resistant  mutants  to  follow  the  fate  of  bacteria  in 


the  environment  is  inappropriate  without  adequate 
studies    to    ensure    that    resistant    and    wild-type 
strains  react  similarly  to  environmental  stressors. 
(Author's  abstract) 
W88-02866 


IMPROVED  MEMBRANE  FILTRATION 
MEDIA  FOR  ENUMERATION  OF  TOTAL 
COLIFORMS  AND  ESCHERICHIA  COLI 
FROM  SEWAGE  AND  SURFACE  WATERS, 

Iowa  State  Univ.,  Ames. 

T.  A.  Freier,  and  P.  A.  Hartman. 

Applied       and       Environmental       Microbiology 

AEMIDF,  Vol.  53,  No.  6,  p  1246-1250,  June  1987. 

6  tab,  31  ref. 

Descriptors:  'Analytical  methods,  'Coliforms, 
'Bacteria,  'Wastewater,  'Surface  water,  Cultures, 
Culturing  media,  Bioindicators. 

Two  media  were  developed  that  allowed  both  a 
total  coliform  count  and  an  Escherichia  coli  count 
to  be  determined  on  the  same  medium  after  24  h  of 
incubation  at  35  C.  The  new  media  were  tested 
along  with  two  standard  media  on  10  surface  water 
and  7  sewage  samples.  The  experimental  media 
yielded  equivalent  or  higher  counts  relative  to  the 
standard  media  and  recovered  more  specifically 
the  desired  indicator  groups  as  determined  by 
colony  identification.  (Author's  abstract) 
W88-02867 


INCIDENCE  OF  VIBRIO  CHOLERAE  FROM 
ESTUARIES  OF  THE  UNITED  STATES  WEST 
COAST, 

Food  and  Drug  Administration,  Seattle,  WA.  Sea- 
food Products  Research  Center. 
For  primary  bibliographic  entry  see  Field  5B. 
W88-02871 


VIRULENT  STRAINS  OF  VIBRIO  VULNIFI- 
CUS ISOLATED  FROM  ESTUARIES  OF  THE 
UNITED  STATES  WEST  COAST, 

Food  and  Drug  Administration,  Seattle,  WA.  Sea- 
food Products  Research  Center. 
For  primary  bibliographic  entry  see  Field  5B. 

W88-02872 


NEUTRON  ACTIVATION  AND  ATOMIC  AB- 
SORPTION ANALYSIS  OF  ULVA  LACTUCA 
AND  GRACILARIA  VERRUCOSA  FROM 
THERMAIKOS  GULF,  GREECE, 

Sofia  Univ.  (Bulgaria).  Khimicheski  Fakultet. 

R.  Djingova,  I.  Kuleff,  S.  Arpadjan,  and  S. 

Alexandrov. 

Toxicological      and      Environmental      Chemistry 

TXECBP,  Vol.  15,  No.  3,  p  149-158,  1987.  4  fig,  2 

tab;  10  ref. 

Descriptors:  'Analytical  methods,  'Measuring  in- 
struments, 'Coastal  waters,  'Ulva,  'Neutron  acti- 
vation, 'Atomic  absorption,  Metals,  Ions,  Greece, 
Algae,  Water  pollution  sources. 

NAA  and  AAS  have  been  applied  to  determine  the 
content  of  As,  Br,  Ca,  Cd,  Co,  Cr,  Cu,  Fe,  K,  La, 
Mn,  Na,  Ni,  Pb,  Sb,  Sc,  Sm  and  Zn  in  Ulva  lactuca 
and  Gracilaria  verrucosa  from  Thermaikos  Gulf, 
Greece.  The  analytical  data  has  been  subjected  to 
cluster  and  stepwise  discriminant  analysis.  Thus 
the  influence  of  some  industrial  sources  on  the 
pollution  of  water  in  the  Gulf  is  detected  and 
correlation  between  Zn-Co-Cr-La;  Br-K;  Cu-Ni; 
Cd-Sb-Mn  in  the  investigated  algae  is  established. 
(Author's  abstract) 
W88-02880 


CHEMICAL  CHARACTERIZATION  OF  A 
WATER  SOLUBLE  FRACTION  (WSF)  OF 
CRUDE  OIL, 

Centre  d'Oceanologie  de  Marseille  (France). 
R.  Siron,  J.-F.  Rontani,  and  G.  Giusti. 
Toxicological      and      Environmental      Chemistry 
TXECBP,  Vol.  15,  No.  3,  p  223-229,  1987.  3  fig,  1 
tab,  14  ref. 

Descriptors:  'Analytical  methods,  'Oil  pollution, 
'Water  pollution,  'Chemical  analysis,  Solubility, 
Seawater,  Hydrocarbons,  Extraction. 


Very  polar  oil  compounds  are  predominant  in  the 
resulting  water  soluble  fraction  (WSF)  of  crude 
oil,  in  agreement  with  their  high  solubility  in  sea- 
water.  Non-volatile  hydrocarbons  represent  only  a 
low  proportion  of  total  soluble  extracts.  The  exper- 
imental process  achieved  allows  one  to  obtain 
quantitative  and  reproducible  soluble  oil  extracts 
that  could  be  used  in  ecotoxicological  tests  and  for 
the  study  and  the  characterization  of  marine  oil 
pollution.  (Author's  abstract) 
W88-02884 


METHOD     FOR     MEASURING     ENRICHED 
LEVELS  OF  DEUTERIUM  IN  SOIL  WATER, 

Cold    Regions   Research   and    Engineering    Lab., 

Hanover,  NH. 

For   primary   bibliographic   entry   see   Field   2G. 

W88-02891 


MICROBIOLOGICAL  WATER  QUALITY  OF 
IMPOUNDMENTS:  A  LITERATURE  REVIEW, 

Texas  Univ.  at  Dallas,  Richardson.  Center  for  En- 
vironmental Studies. 
G.  A.  Burton. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  ADA-123470, 
A04  in  paper  copy,  A01  in  microfiche.  Miscellane- 
ous Paper  E-82-6,  December  1982.  Final  Report. 
Army  Engineer  Waterways  Experiment  Station, 
Vicksburg,  MS.  54  p,  5  tab,  208  ref. 

Descriptors:  'Microbiological  studies,  'Reservoirs, 
'Bacteria,  'Water  quality  management,  Bacterial 
analysis,  Public  health,  Water  resources  develop- 
ment, Resources  development,  Water  sampling, 
Water  quality. 

Reliable  determination  of  future  and  present  micro- 
biological water  quality  requires  knowledge  of 
how  the  chemical,  physical,  and  biological  charac- 
teristics of  the  watershed  and  impoundment  inter- 
relate to  influence  microbial  indicator  and  patho- 
gen densities.  Accurate  estimates  of  microbial  indi- 
cator and  pathogen  densities,  obtainable  by  using 
the  enumeration  methods  and  their  modifications 
suggested  in  the  report,  will  allow  monitoring  of 
the  proper  indicator  organisms  and  estimation  of 
potential  sites  of  pathogen  occurrence,  density,  and 
survival.  Sampling  programs  must  be  geared 
toward  critical  time  periods  and  areas;  i.e.,  summer- 
months,  storm  flows,  feeder  streams,  agricultural 
and  urban  runoff,  and  swimming  areas,  including 
water  sediments.  Frequency  of  sampling  should  be 
dictated  by  variability  of  water  conditions,  confi- 
dence level  of  data,  and  extent  of  human  contact. 
(Author's  abstract) 
W88-02892 


WATER-QUALITY  DATA  FOR  AQUIFERS  IN 
EAST-CENTRAL  NEW  JERSEY,  1981-82, 

Geological  Survey,  Trenton,  NJ.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  7C. 

W88-02956 


GROUND  WATER  QUALITY  IN  SOUTHEAST- 
ERN MINNESOTA, 

Minnesota  Univ.,  Minneapolis.   School  of  Public 

Health. 

R.  D.  Singer,  M.  T.  Osterholm,  and  C.  P.  Straub. 

WRRC    Bulletin    109,   October    1982.    Minnesota 

Univ.,  St.  Paul,  Water  Resources  Research  Center. 

45  p,  13  fig,  4  tab,  38  ref. 

Descriptors:  'Groundwater,  'Groundwater  man- 
agement, 'Karst  hydrology,  'Groundwater  pollu- 
tion, Water  pollution,  Water  quality,  Water  quality 
management,  Water  quality  control,  Water  sam- 
pling, Wells. 

Water  quality  of  21  wells  in  the  karst  area  of 
southeastern  Minnesota  was  studied  from  Feb. 
1977  to  May  1979.  The  wells  were  located  within  a 
one-township  area  and  were  chosen  for  study  fol- 
lowing a  questionnaire  survey  by  type  of  construc- 
tion and  aquifer(s)  in  which  they  were  completed. 
Thirteen  routine  and  six  runoff  samples  were  col- 
lected from  each  well  during  the  study  and  were 
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examined  for  18  biological,  physical  and  chemical 
parameters.  The  parameters  measured  in  samples 
from  wells  in  the  Galena  Formation  had  the  most 
variation  with  total  coliform  and  nitrate  nitrogen 
concentrations  exceeding  recommended  limits  for 
drinking  water  in  68  and  72  percent  of  the  samples, 
respectively.  Generally,  it  was  found  the  median 
routine  concentrations  of  all  parameters  studied 
were  lower  than  the  median  runoff  concentrations. 
There  was  evidence  that  the  chemical  quality  of 
the  water  in  the  deeper  aquifers  supposedly  pro- 
tected by  a  major  aquitard  was  affected  rapidly  by 
the  surface  runoff.  The  parameters  found  to  be  the 
best  indicators  of  surface  water  contamination  of 
the  aquifers  were:  bacterial  counts,  nitrate  nitro- 
gen, turbidity,  conductivity,  sulfate,  chloride, 
phosphate,  total  organic  carbon,  and  sulfate/chlo- 
ride  and  nitrate  nitrogen/chloride  ratios.  (Author's 
abstract) 
W88-02968 

USE  OF  CHEMICAL  TEST  PAPERS  TO  SEMI- 
QUANTITATIVELY  DETERMINE  MERCURY- 
VAPOR  CONCENTRATIONS, 

Geological    Survey,    Bismarck,    ND.    Water   Re- 
sources Div. 
R.  L.  Houghton. 

Available  from  OFSS,  USGS,  Box  25425,  Lake- 
wood,  CO  80225.  USGS  Water-Resources  Investi- 
gations Report  85-4012,  1985.  15  p,  5  fig,  3  tab,  10 
ref. 

Descriptors:  *Mercury,  'Chemical  analysis,  North 
Dakota,  Analytical  methods,  Water  analysis, 
Safety. 

Mercury  vapor  is  a  health  hazard  and  a  potential 
source  of  contamination  during  water-quality  sam- 
pling. Instrumental  methods  of  detecting  concen- 
trations of  mercury  vapor  require  the  purchase  of 
expensive  equipment  and  appreciable  training  of 
instrument  operators.  Test  papers  may  provide  a 
relatively  inexpensive  test  for  mercury  vapor  that 
can  be  conducted  by  personnel  with  minimal  train- 
ing. Palladium  chloride  and  selenium  sulfide  test 
papers  can  detect  concentrations  of  mercury 
vapors  below  the  Federal  maximum  allowable  con- 
centration of  0. 1  milligram  per  cubic  meter  permit- 
ted in  the  workplace.  At  temperatures  between  0  C 
and  40  C,  these  test  papers  require  about  2  hours  of 
passive  exposure  to  detect  mercury  vapor  at  the 
Federal  maximum  allowable  concentration.  In- 
creasing the  rate  of  air  flow  past  test  papers  de- 
creases reaction  time  roughly  proportional  to  the 
square  root  of  the  velocity  of  air  flow.  Chemical 
test  papers  can  be  used  to  screen  work  areas  for 
contamination  with  mercury  vapor.  Contaminated 
areas  identified  by  the  screening  process  can  be 
confirmed  using  more  sensitive  instrumental  meth- 
ods of  analysis.  (USGS) 
W88-02974 


RECONNAISSANCE  OF  THE  QUALITY  OF 
SURFACE  WATER  IN  THE  SAN  RAFAEL 
RIVER  BASIN,  UTAH, 

Geological   Survey,   Salt  Lake  City,  UT.   Water 

Resources  Div. 

For  primary  bibliographic  entry  see  Field  2K. 

W88-03005 


PRECISION  AND  BIAS  OF  SELECTED  ANA- 
LYSES REPORTED  BY  THE  NATIONAL  AT- 
MOSPHERIC DEPOSITION  PROGRAM  AND 
NATIONAL  TRENDS  NETWORK -1983  AND 
JANUARY  1980  THROUGH  SEPTEMBER  1984, 
Geological  Survey,  Denver,  CO.  Water  Resources 
Div. 

L.  J.  Schroder,  A.  W.  Bricker,  and  T.  C. 
Willoughby. 

Available  from  USGS,  OFFSS,  Box  25425, 
Denver,  CO  80225.  USGS  Water-Resources  Inves- 
tigations Report  85-4275,  1985.  15  p,  6  fig,  9  tab,  6 
ref. 

Descriptors:  *Precipitation,  'Water  analysis,  Chlo- 
ride, Calcium,  Precision,  Blind-audit  samples, 
Quality  assurance,  Water  quality. 

Blind-audit  samples  with  known  analyte  concentra- 
tions have  been  prepared  by  the  U.S.  Geological 


Survey  and  distributed  to  the  National  Atmospher- 
ic Deposition  Program's  Central  Analytical  Labo- 
ratory. The  difference  between  the  National  At- 
mospheric Deposition  Program  and  National 
Trends  Network  reported  analyte  concentrations 
and  known  analyte  concentrations  have  been  cal- 
culated, and  the  bias  has  been  determined.  Calci- 
um, magnesium,  sodium,  and  chloride  were  biased 
at  the  99-percent  confidence  limit;  potassium  and 
sulfate  were  unbiased  at  the  99-percent  confidence 
limit,  for  1983  results.  Relative-percent  differences 
between  the  measured  and  known  analyte  concen- 
tration for  calcium,  magnesium,  sodium,  potassium, 
chloride,  and  sulfate  have  been  calculated  for  1983. 
The  median  relative  percent  difference  for  calcium 
was  17.0;  magnesium  was  6.4;  sodium  was  10.8; 
potassium  was  6.4;  chloride  was  17.2;  and  sulfate 
was  -5.3.  These  relative  percent  differences  should 
be  used  to  correct  the  1983  data  before  user- 
analysis  of  the  data.  Variances  have  been  calculat- 
ed for  calcium,  magnesium,  sodium,  potassium, 
chloride,  and  sulfate  determinations.  These  var- 
iances should  be  applicable  to  natural-sample  ana- 
lyte concentrations  reported  by  the  National  At- 
mospheric Deposition  Program  and  National 
Trends  Network  for  calendar  year  1983.  (USGS) 
W88-03023 


INTERLABORATORY  COMPARABILITIES, 
BIAS,  AND  PRECISION  FOR  FOUR  LABORA- 
TORIES MEASURING  CONSTITUENTS  IN 
PRECIPITATION,  NOVEMBER  1982-AUGUST 
1983, 

Geological  Survey,  Lakewood,  CO.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  7B. 
W88-03046 


DISSOLVED-SELENIUM  DATA  FOR  WELLS 
IN  THE  WESTERN  SAN  JOAQUIN  VALLEY, 
CALIFORNIA,  FEBRUARY  TO  JUNE  1985, 

Geological  Survey,  Sacramento,  CA.  Water  Re- 
sources Div. 
J.  M.  Neil. 

Available  from  USGS,  OFSS,  Box  25425,  Lake- 
wood,  CO  80225.  USGS  Open-File  Report  86-73, 
1986.  10  p,  1  fig,  4  tab,  6  ref. 

Descriptors:  *Selenium,  *Water  quality,  'Water 
pollution,  'Groundwater  quality,  'California, 
Groundwater,  Areal  distribution,  Data  summary. 

Water  samples  were  collected  for  selenium  analysis 
from  63  wells  in  western  San  Joaquin  Valley, 
California,  during  February  to  July  1985.  Results 
of  the  data  collection  indicate  that  dissolved  seleni- 
um concentrations  ranged  from  less  than  1  to  120 
micrograms  per  liter;  more  than  50  percent  of  the 
wells  sampled  had  concentrations  of  less  than  1 
microgram  per  liter.  Four  additional  samples  col- 
lected from  public  supply  wells  in  the  western 
valley  had  concentrations  ranging  from  less  than  1 
to  2  micrograms  per  liter.  All  samples  from  five 
public  supply  wells  east  of  the  study  area  had 
concentrations  less  than  1  microgram  per  liter.  The 
U.S.  Environmental  Protection  Agency's  drinking- 
water  standard  of  10  micrograms  per  liter  for 
selenium  was  slightly  exceeded  in  2  of  39  domestic 
wells  (11  and  13  micrograms  per  liter)  and  substan- 
tially exceeded  in  2  of  1 1  irrigation  and  agricultural 
wells  (55  and  120  micrograms  per  liter).  (USGS) 
W88-03084 


WATER  QUALITY  DATA-COLLECTION  AC- 
TIVITIES IN  COLORADO  AND  OHIO:  PHASE 
I-INVENTORY  AND  EVALUATION  OF  1984 
PROGRAMS  AND  COSTS, 

Geological  Survey,  Columbus,  OH.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  7A. 
W88-03087 

MAP  OF  CALIFORNIA  SHOWING  DISTRIBU- 
TION OF  SELENIUM  CONCENTRATIONS  IN 
WELLS  SAMPLED  BY  THE  U.S.  GEOLOGI- 
CAL SURVEY,  1975-1985, 

Geological  Survey,  Sacramento,  CA.  Water  Re- 
sources Div. 
For  primary  bibliographic  entry  see  Field  7C. 


W88-03088 

INVESTIGATION  OF  THE  POSSIBLE  FOR- 
MATION OF  DIETHYLNITROSAMINE  RE- 
SULTING FROM  THE  USE  OF  RHODAMINE 
WT  DYE  AS  A  TRACER  IN  RIVER  WATERS, 

Geological  Survey,  Denver,  CO.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  5B. 

W88-03115 

DEVELOPMENT  OF  AN  IMPROVED  TEST 
FOR  THE  DETERMINATION  OF  BIOCHEMI- 
CAL OXYGEN  DEMAND, 

Catholic  Univ.  of  America,  Washington,  DC. 
B.  T.  DeCicco,  and  E.  LaForge. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  V A  22161,  as  PB86- 157005/ 
AS.  Price  codes  A03  in  paper  copy,  A01  in  micro- 
fiche. District  of  Columbia  Water  Resources  Re- 
search Center,  Washington,  Final  Report.  May 
1985.  32  p,  8  fig,  6  tab,  14  ref.  Contract  No.  14-08- 
0001-G898.  Project  No.  USGS  G898-05. 

Descriptors:  'Wastewater  treatment,  Sewage,  Bio- 
chemical oxygen  demand,  Microorganisms,  Seed 
cultures,  BOD  tests,  Incubation,  Artificial  seed  cul- 
tures, Wastewater. 

The  use  of  an  artificial  seed  and  elevated  tempera- 
ture was  explored  as  means  of  increasing  the  repro- 
ducibility and  shortening  the  time  of  the  biochemi- 
cal oxygen  demand  (BOD)  test.  Twenty  bacterial 
strains  were  evaluated  for  their  ability  to  grow  to 
high  levels  in  municipal  influent  sewage  and  there- 
fore to  comprise  an  artificial  seed.  Most  of  the  test 
organisms  were  gram  negative,  aerobic,  non-fer- 
mentative bacteria  that  were  selected  for  their 
nutritional  versatility  and  long  term  survival  in 
dilute  aqueous  solutions.  The  few  fermentative  spe- 
cies included  in  the  test  were  in  the  genus  Entero- 
bacter  and  did  not  compete  well  with  the  others. 
Artificial  seeds  consisting  of  5  or  6  of  the  most 
successful  strains  compared  favorably  with  a  natu- 
ral sludge  seed  in  BOD  determinations.  The  use  of 
30  C  incubation  instead  of  the  usual  20  C  did  not 
significantly  increase  the  rate  of  oxygen  consump- 
tion with  either  seed  type.  The  artificial  seed  cul- 
tures retained  high  concentrations  of  viable  cells 
for  2-3  months  in  several  different  simple  media, 
suggesting  a  stabilized,  consistent  seed  could  be 
maintained  in  one  of  these  media.  (DeCicco-Catho- 
lic  U.) 
W88-03149 


ANALYSIS  OF  ORGANIC  POLLUTANTS  IN 
WATER  BY  HIGH-PERFORMANCE  LIQUID 
CHROMATOGRAPHY  WITH  A  SWEPT-PO- 
TENTIAL  ELECTROCHEMICAL  DETECTOR, 

Georgia  Inst,  of  Tech.,  Atlanta.  School  of  Chemis- 
try. 

P.  E.  Sturrock. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  PB86-164183/ 
AS.  Price  codes:  A03  in  paper  copy,  A01  in  micro- 
fiche. Report  No.  ERC  04-85.  Environmental  Re- 
sources Center,  Georgia  Institute  of  Technology, 
Atlanta.  August  1985.  34  p,  1  tab,  1  fig,  6  ref. 
Project  No.  USGS  G-900-06. 

Descriptors:  'Triazines,  'Herbicides,  'Pollutant 
identification,  'Chromotography,  Electrochemical 
detection,  Carbamates,  2,4-Dinitroaniline. 

A  new  electrochemical  detector  was  investigated 
for  high-performance  liquid  chromatographic  anal- 
ysis of  water  for  three  classes  of  organic  pollutants: 
carbamte  pesticides,  2,4-dinitroaniline  herbicides, 
and  triazine  pesticides.  The  detector  is  a  computer- 
controlled  device  capable  of  being  programmed  to 
operate  in  many  modes.  Rapid-sweep  square-wave 
voltammetry,  the  preferred  mode  of  operation 
where  applicable,  was  applied  successfully  to  the 
triazine  pesticides.  For  these  compounds  the  detec- 
tor is  more  sensitive  than  a  uv  detector,  and  the 
swept  mode  of  operation  is  useful  in  resolving 
components  not  separated  completely  by  the  chro- 
matographic column.  For  the  2,4-dinitroaniline 
herbicides,  the  rapid-sweep  square-wave  voltam- 


69 


Field  5— WATER  QUALITY  MANAGEMENT  AND  PROTECTION 
Group  5A — Identification  Of  Pollutants 


metric  mode  was  also  successful.  However,  no 
clear  advantage  over  the  uv  detector  is  evident. 
For  the  carbamate  pesticides,  the  swept  mode  of 
operation  is  not  suitable  because  of  the  slow  kinet- 
ics for  the  electron-transfer  reactions.  However,  a 
DC  mode  of  operation,  with  extreme  potential 
pulses  for  electrode  cleaning,  was  very  effective. 
Several  of  the  carbamates  detected  in  this  study 
have  not  been  detected  by  electrochemical  means 
before.  The  limits  of  detection  are  superior  to  those 
reported  for  uv  detectors  or  other  electrochemical 
detectors.  (Sturrock-GA  Inst.  Tech.) 
W88-03156 


ARSENIC  SPECIATION  AND  WATER  POLLU- 
TION ASSOCIATED  WITH  MINING  IN  THE 
COEUR  D'ALENE  MINING  DISTRICT, 
IDAHO, 

Idaho  Univ.,  Moscow.  Dept.  of  Chemistry. 
C.  M.  Wai,  and  W.  M.  Mok. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  PB86-1 53640/ 
AS.  Price  codes:  A04  in  paper  copy,  A01  in  micro- 
fiche. Idaho  Water  Resources  Research  Institute 
Completion  Report,  Moscow.  October  1985.  67  p, 
7  fig,  12  tab,  15  ref,  append.  Contract  No.  14-08- 
0001-G903.  Project  No.  USGS  G903-06. 

Descriptors:  *Mine  wastes,  *Acid  mine  drainage, 
•Idaho,  *Arsenic,  Speciation,  Water  quality. 

An  arsenic  speciation  technique  has  been  used  to 
analyze  the  groundwater  systems  of  a  major  lead- 
zinc  mine  in  northern  Idaho.  The  As(III)/As(V) 
ratio  shows  a  strong  correlation  with  the  quality  of 
the  mine  waters  studied,  suggesting  that  it  may  be 
used  as  a  chemical  indicator  for  evaluating  water 
pollution  problems  associated  with  mine  wastes  in 
this  area.  (Idaho  WRRI) 
W88-03161 


THREE  SCREENING  TESTS  FOR  THE  EVAL- 
UATION OF  GROUNDWATER  QUALITY, 

Virginia  Polytechnic  Inst,  and  State  Univ.,  Blacks- 
burg.  Dept.  of  Civil  Engineering. 
For   primary   bibliographic   entry   see   Field    5G. 
W88-03260 


WATER    QUALITY    MONITORING    STRATE- 
GIES, 

In-Situ,  Inc.,  Lakewood,  CO. 

For  primary  bibliographic  entry  see  Field  7A. 

W88-03278 


HIGH  MOLECULAR  WEIGHT  HYDROCAR- 
BONS IN  PARTICULATE  MATTER  OF  THE 
NORTHWEST  GULF  OF  MEXICO, 

Texas  Univ.  at  Austin,  Port  Aransas.  Port  Aransas 

Marine  Lab. 

For  primary  bibliographic  entry  see  Field  5B. 

W88-03290 


MULTIVARIATE  GEOCHEMICAL  INVESTI- 
GATION OF  TRACE  METAL  POLLUTION  IN 
KUWAIT  MARINE  SEDIMENTS, 

Kuwait  Inst,  for  Scientific  Research,  Safat. 
For  primary  bibliographic  entry  see  Field  5B. 
W88-03291 


USE  OF  ELLIPSOMETRY  TO  STUDY  OIL 
FILMS  ON  THE  SEA  SURFACE, 

Akademiya  Nauk  SSSR,  Leningrad.  Inst.  Okeano- 

logii. 

K.  S.  Shifrin,  Y.  V.  Villeval'de,  and  N.  P.  Petko. 

Oceanology  ONLGAE,   Vol.   26,   No.   2,  p   187, 

October  1986.  3  ref. 

Descriptors:  'Pollutant  identification,  •Measuring 
instruments,  'Ellipsometry,  *Oil  pollution,  'Fate 
of  pollutants,  Oil  spills,  Oil  slicks,  Seawater,  Polar- 
ization, Optical  properties,  Refractivity,  Absorp- 
tion coefficient,  Petroleum  products. 

Reflective  ellipsometry  was  used  to  obtain  data  on 
the  aging  of  the  optical  constants  of  oils  and  the 
thickness  of  oil  films  on  seawater.  The  method, 
which  involves  studying  the  changes  in  the  polar- 


ization characteristics  of  a  beam  of  light  when 
reflected  from  the  oil  film,  is  attractive  because  it 
permits  simultaneous  determination  of  three  char- 
acteristics of  the  reflecting  system:  the  refractive 
index,  the  absorption  coefficient,  and  the  thickness 
of  the  film.  The  optica!  constants  of  petroleum 
products  and  the  thickness  of  petroleum  films  were 
determined  for  five  specimen,  and  the  values  of  the 
three  characteristics  agreed  with  those  previously 
published.  An  analysis  of  the  data  obtained  at 
different  angles  of  incidence  showed  that  the 
method  permits  reliable  determination  of  the  thick- 
ness of  an  oil  film.  (Wood-PTT) 
W88-03298 


TRACE  METALS  IN  SAN  FRANCISCO  BAY, 
CALIFORNIA:  A  PRELIMINARY  REPORT, 

Geological  Survey,  Sacramento,  CA.  Water  Re- 
sources Div. 

S.  N.  Luoma,  P.  V.  Cascos,  and  R.  Dagovitz. 
Available  from  USGS,  OFSS,  Box  25425,  Denver, 
CO  80225.  USGS  Water-Resources  Investigations 
Report  84-4170,   1984.  35  p,  7  fig,  6  tab,  55  ref. 

Descriptors:  *  Heavy  metals,  *  Estuaries,  •Califor- 
nia, *Trace  metals,  *San  Francisco  Bay,  Water 
quality,  Water  pollution,  Sediments,  Mollusks,  San 
Luis  Drain,  Corbicula,  Suisun  Bay. 

A  5-month  partial  study  (February  to  July  1983) 
was  completed  in  Suisun  Bay,  a  shallow  embay- 
ment  of  San  Francisco  Bay,  Calif,  to  determine 
characteristic  heavy  metal  concentrations  present 
in  sediments  and  organisms  (Corbicula  clams)  prior 
to  possible  discharge  of  San  Luis  Drain  irrigation 
tile  return  water.  Preliminary  results  show  sedi- 
ments are  typical  of  other  San  Francisco  Bay  study 
sites,  ranging  from  coarse  sands  to  fine  silt-clays. 
The  sediments  are  enriched  in  manganese  and  low 
in  organic  carbon;  iron  is  moderately  enriched, 
with  acid-extractable  iron  concentrations  of  162- 
3,521  micro-g/g.  Sediment  concentrations  of 
silver,  zinc,  lead,  and  cadmium  measured  between 
April  and  July  are  reported.  Previous  area  studies 
have  shown  increased  concentrations  during 
autumn  and  winter,  a  period  not  covered  in  the 
data  set.  Due  to  insufficient  data,  interpretations 
are  incomplete.  Clam-tissue  burdens  for  silver  and 
zinc  are  similar  to  those  found  in  Corbicula  from 
pristine  areas.  Lead  concentrations  are  typically 
below  the  2-micrograms/g  detection  level.  Corbi- 
cula do  show  indications  of  more  tissue  enrichment 
for  cadmium  and  copper  at  estuarine  stations  than 
at  riverine  stations.  (USGS) 
W88-03314 


DETECTION      AND      QUANTITATION      OF 

HUMAN     ENTERIC     VIRUSES     IN     WASTE 

WATERS:  INCREASED  SENSITIVITY  USING  A 

HUMAN  IMMUNE  SERUM  GLOBULIN  -  IM- 

MUNOPEROXIDASE     ASSAY     ON     MA-104 

CELLS, 

Institut  Armand-Frappier,  Laval  (Quebec).  Centre 

de  Recherche  en  Virologie. 

P.  Payment,  and  M.  Trudel. 

Canadian  Journal  of  Microbiology  CJMIAZ,  Vol. 

33,  No.  6,  p  568-570,  June  1987.  3  fig,  1  tab,  1  ref. 

NHRDP  Program  6602-1842-54. 

Descriptors:  'Analytical  methods,  'Enteroviruses, 
•Wastewater,  *Bioassay,  *Bioindicators,  •Immun- 
operoxidase,  Enzymes,  Cytopathy,  Viruses,  Ef- 
fluents. 

The  most  sensitive  method  for  the  detection  and 
quantitation  of  cultivable  human  enteric  viruses  in 
water  samples  after  repassage  in  the  MA-104  cell 
line  is  the  detection  of  infected  cells  by  the  human 
immune  serum  globulin  -  immunoperoxidase 
(HISG-IP)  method.  This  immunoperoxidase 
method  is  up  to  50  times  more  sensitive  than  a 
liquid  overlay  assay  by  cytopathic  effect  in  BGM 
cells.  The  viral  content  of  waste  waters  was  evalu- 
ated with  this  new  methodology.  By  this  method 
the  average  viral  content  of  raw  sewage  (RS)  was 
900  mpniu/L  (most  probable  number  of  infectious 
units  per  liter),  1056  mpniu/L  in  primary  effluent 
(PE),  and  106  mpniu/L  in  secondary  effluent  (SE). 
With  a  cytopathic  effect  assay  on  BGM  cells, 
values  of  85  (RS),  56  (PE),  and  2  (SE)  mpniu/L 
were  observed,  a  striking  underestimation  of  the 


viral  content  of  secondary  effluents.  (Author's  ab- 
stract) 

W88-03473 


ASSESSMENT  OF  CHEMICAL  AND  BIOLOGI- 
CAL SIGNIFICANCE  OF  ARSENICAL  SPE- 
CIES IN  THE  MAURICE  RIVER  DRAINAGE 
BASIN  (N.J.).  PART  I.  DISTRIBUTION  IN 
WATER  AND  RIVER  AND  LAKE  SEDIMENTS, 
Cook  Coll.,  New  Brunswick,  NJ.  Dept.  of  Envi- 
ronmental Science. 

S.  D.  Faust,  A.  J.  Winka,  and  T.  Belton. 
Journal    of   Environmental    Science    and    Health 
JESEDU,  Vol.  22,  No.  3,  p  209-237,  April  1987.  5 
fig,  9  tab,  26  ref.  N.J.  Department  of  Environmen- 
tal Protection  Grant  4810-100-187030. 

Descriptors:  *Arsenic,  *Maurice  River  basin, 
•Sediments,  *Water  pollution  effects,  'Path  of  pol- 
lutants, Rivers,  Distribution,  Pollutant  identifica- 
tion, Arsenic  compounds,  New  Jersey,  Water  pol- 
lution sources. 

Levels  of  arsenic  were  determined  in  the  bottom 
sediments  and  waters  of  the  Maurice  River,  Black- 
water  Branch,  and  Union  Lake,  (N.J.)  that  were- 
contaminated  by  a  local  chemical  industry.  This 
was  the  only  known  source  of  the  arsenic.  Levels 
of  total  arsenic  in  the  sediments  and  waters  were 
determined  quarterly  over  the  course  of  one  year. 
Sediments  were  extracted  for  water  soluble  and 
total  extractable  arsenic  fractions  and  partitioned 
into  four  species:  monomethylarsonic  acid 
(MMAA),  dimethylarsinic  acid  (DMAA),  arsenite 
(As(III)),  and  arsenate  (As(V)).  In  Union  Lake  at  a 
shallow  sandy  sediment  site,  As(V)  predominates. 
In  organic  sediments,  As  (III)  or  (V)  predominate 
depending  upon  the  dissolved  oxygen  content  of 
the  overlying  waters.  The  oxidation  state  of  the 
arsenic  was  affected  also  by  the  seasonal  lake 
cycles  of  stratifying  or  mixing.  (See  also  W88- 
03476)  (Author's  abstract) 
W88-03475 


ASSESSMENT  OF  CHEMICAL  AND  BIOLOGI- 
CAL SIGNIFICANCE  OF  ARSENICAL  SPE- 
CIES IN  THE  MAURICE  RIVER  DRAINAGE 
BASIN  (N.J.).  PART  II.  PARTITIONING  OF 
ARSENIC  INTO  BOTTOM  SEDIMENTS, 
Cook  Coll.,  New  Brunswick,  NJ.  Dept.  of  Envi- 
ronmental Science. 

S.  D.  Faust,  A.  J.  Winka,  and  T.  Belton. 
Journal    of   Environmental    Science    and    Health 
JESEDU,  Vol.  22,  No.  3,  p  239-262,  April  1987.  8 
fig,  7  tab,  12  ref.  N.J.  Department  of  Environmen- 
tal Protection  Grant  4810-100-187030. 

Descriptors:  *Union  Lake,  'Arsenic,  'Maurice 
River  basin,  'Sediments,  'Water  pollution  effects, 
•Path  of  pollutants,  Pollutant  identification, 
Rivers,  Distribution,  Arsenic  compounds,  New 
Jersey. 

A  laboratory  study  was  conducted  on  the  parti- 
tioning of  four  arsenical  species  onto  organic  and 
sandy  bottom  sediments  of  Union  Lake,  N.J. 
Sandy  sediments  released  more  arsenic  and  sorbed 
less  arsenic  than  the  organic  sediments.  Organic 
sediments  generally  sorbed  inorganic  As  species 
better  than  organic  As  species.  (See  also  W88- 
03475)  (Author's  abstract) 
W88-03476 


ANALYSES  OF  GROUNDWATER  FOR  TRACE 
LEVELS  OF  PESTICIDES, 

Arkansas  Univ.,  Fayetteville.  Dept.  of  Agronomy. 
T.  L.  Lavy,  J.  D.  Mattice,  and  T.  C.  Cavalier. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  PB86-158219/ 
AS.  Price  codes:  A02  in  paper  copy,  A01  in  micro- 
fiche. Arkansas  Water  Resources  Research  Insti- 
tute, Fayetteville.  Publication  No.  118,  September 
1985.  17  p,  5  tab.  Contract  No.  1 4-08-000 1-G893. 
Project  No.  USGS  G893-02. 

Descriptors:  'Arkansas,  'Groundwater  pollution, 
•Pesticides,  Irrigation  water,  Alachlor,  Atrazine, 
Cyanazine,  Diuron,  Fluometuron,  Linuron,  Meto- 
lachlor,  Propanil. 
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Agricultural  production  is  a  major  source  of  reve- 
nue in  Arkansas,  In  order  to  increase  productivity, 
it  has  been  necessary  to  rely  increasingly  on  the 
use  of  pesticides  and  irrigation  water.  In  the  last  15 
years  several  states  have  reported  finding  pesti- 
cides in  groundwater  as  a  result  of  normal  agricul- 
tural practices.  Since  almost  half  of  the  population 
also  relies  on  groundwater  as  their  source  of  drink- 
ing water,  it  is  necessary  to  conduct  research  to 
ascertain  the  presence  or  absence  of  commonly 
used  pesticides  in  groundwater.  Multiresidue  ana- 
lytical techniques  were  developed  for  the  analysis 
of  acifluorfen,  alachlor,  atrazine,  cyanazine, 
diuron,  fiuometuron,  linuron,  metolachlor  and  pro- 
panil  from  groundwater,  by  either  GLC  or  HPLC. 
Analytical  sensitivities  ranged  from  1  to  10  ppb. 
Groundwater  samples  were  collected  from  three 
areas  of  southeastern  Arkansas  that  are  under 
heavy  agricultural  production.  Samples  were  col- 
lected directly  from  irrigation  wells  just  prior  to 
and  during  the  peak  of  the  irrigation  season  and 
will  be  compared  to  determine  whether  any  tem- 
poral differences  exist.  To-date,  over  300  samples 
have  been  analyzed.  No  positive  finding  for  any 
pesticide  has  been  shown.  (Lavy-WRRC-Universi- 
ty  of  Arkansas,  Fayetteville) 
W88-03489 
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IMPACT  OF  URBANIZATION  ON  MAJOR 
ION  FLUX  THROUGH  CATCHMENTS:  A 
CASE  STUDY  IN  SOUTHERN  ENGLAND, 

Southern  Illinois  Univ.,  Carbondale.  Dept.  of  Ge- 
ography. 

For  primary  bibliographic  entry  see  Field  4C. 
W88-02493 

ORGANOCHLORINE  INSECTICIDE  RESI- 
DUES IN  THE  RAIN  WATER  IN  DELHI, 
INDIA, 

Delhi  Univ.  (India).  Dept.  of  Zoology. 

H  C.  Agarwal,  C.  P.  Kaushik,  and  M.  K.  K.  Pillai. 

Water,  Air,  and  Soil  Pollution  WAPLAC,  Vol.  32, 

No.  3/4,  p  293-302,  February  1987.  5  fig,  3  tab,  17 

ref. 

Descriptors:  *Path  of  pollutants,  *Rainfall,  *Or- 
ganochlorine  compounds,  *Insecticides,  ♦Pesti- 
cides, Organic  compounds,  Water  analysis,  India. 

Rain  water  samples  were  regularly  collected  from 
three  sites,  namely,  Netaji  Nagar,  Moti  Nagar  and 
Town  Hall  within  the  Delhi  city  area  from  July, 
1980  to  June,  1982.  The  pesticide  residues  were 
adsorbed  on  polyurethane  foam  coated  with  0.5% 
DC-200  and  subsequently  extracted  and  analyzed 
for  DDT,  HCH  and  their  metabolites/isomers. 
The  concentration  of  total  DDT  ranged  from  0.22 
to  108  microgram(ug)/L  with  a  mean  value  of  12.5 
ug/L.  The  samples  of  rain  water  contained  varying 
levels  of  4,4-DDT,  2,4-DDT,  4,4-DDE,  and  4,4- 
DDD.  The  4,4-DDT,  4,4-DDE  and  2,4-DDT 
were  the  main  components  of  total  DDT.  The 
range  of  HCH  residues  in  rain  water  was  from  0.08 
to  43  ug/L  with  a  mean  of  5.3  ug/L.  The  residues 
of  HCH  consisted  mainly  of  alpha-  and  gamma- 
isomers  with  traces  of  beta-  and  delta-isomers.  The 
alpha-  and  gamma-isomers  accounted  for  76  and 
24%  of  total  HCH,  respectively.  The  concentra- 
tions of  DDT  and  HCH  in  rain  water  were  gener- 
ally less  than  10  ug/L  and  exceeded  10  in  only  4 
and  3  cases,  respectively.  The  residues  of  these 
insecticides  were  generally  higher  during  October 
to  December.  Residues  of  DDT  were  higher  at 
Moti  Nagar  which  is  near  a  DDT  factory.  Resi- 
dues of  HCH  were  maximum  at  Town  Hall,  a 
commercial  area  of  the  city.  (Author's  abstract) 
W88-02494 


MODELS  FOR  TETRACYCLINE  IN  AQUATIC 
ENVIRONMENTS:  I.  INTERACTION  WITH 
BENTONITE  CLAY  SYSTEMS, 

Dalhousie   Univ.,    Halifax   (Nova   Scotia).   Trace 

Analysis  Research  Centre. 

B.  B.  Sithole,  and  R.  D.  Guy. 

Water,  Air,  and  Soil  Pollution  WAPLAC,  Vol.  32, 

No.  3/4,  p  303-314,  February  1987.  7  fig,  1  tab,  19 

ref. 


Descriptors:  *Path  of  pollutants,  'Clays,  •Adsorp- 
tion, *Tetracycline,  Bentonite,  Model  studies, 
Isotherms,  Substrates. 

The  interactions  of  tetracycline  with  model  clay 
adsorbents  has  been  studied  as  a  function  of  sus- 
pension pH,  ionic  strength,  and  adsorbate  concen- 
tration. The  model  clay  adsorbents  were  the  Na, 
Ca,  and  dodecytrimethylammonium  forms  of  ben- 
tonite and  a  tannic  acid  covered  bentonite.  The 
adsorption  isotherms  were  of  the  Langmuir  type 
and  the  adsorption  capacity  decreases  in  the  order 
tannic  acid-clay  >  Ca-clay  >  Na-clay  dodecyltri- 
methylammonium-clay.  The  adsorption  onto  the 
clay  substrates  decreases  as  the  ionic  strength  and 
pH  increases.  (See  also  W88-02496)  (Author's  ab- 
stract) 
W88-02495 


MODELS  FOR  TETRACYCLINE  IN  AQUATIC 
ENVIRONMENTS:  II.  INTERACTION  WITH 
HUMIC  SUBSTANCES, 

Dalhousie   Univ.,    Halifax   (Nova   Scotia).    Trace 

Analysis  Research  Centre. 

B.  B.  Sithole,  and  R.  D.  Guy. 

Water,  Air,  and  Soil  Pollution  WAPLAC,  Vol.  32, 

No.  3/4,  p  315-321,  February  1987.  5  fig,  7  ref. 

Descriptors:  *Humic  acids,  *Path  of  pollutants, 
•Clays,  'Adsorption,  *Tetracycline,  Bentonite, 
Model  studies,  Isotherms,  Substrates. 

The  adsorption  of  tetracycline  onto  humic  acid 
and  peat  has  been  found  to  obey  the  Freundlich 
and  Scatchard  plot  models.  The  latter  model 
showed  that  the  adsorption  was  biphasic  in  nature 
thus  indicating  the  presence  of  two  types  of  bind- 
ing sites  on  the  organic  matter.  The  adsorption  was 
reduced  at  high  ionic  strength  and  pH.  (See  also 
W88-02495)  (Author's  abstract) 
W88-02496 


SOURCE  OF  PB,  CU,  AND  ZN  IN  FOGWATER, 

California  State  Univ.-Stanislaus,  Turlock.  Dept. 

of  Chemistry. 

D.  R.  Miller,  J.  E.  Byrd,  and  M.  J.  Perona. 

Water,  Air,  and  Soil  Pollution  WAPLAC,  Vol.  32, 

No.  3/4,  p  329-340,  February  1987.  4  fig,  3  tab,  23 

ref. 

Descriptors:  *Water  pollution  sources,  *Fogwater, 
•Heavy  metals,  *Air  pollution,  Rural  areas,  Vol- 
tammetry,  California,  Zinc,  Lead,  Copper,  Ions. 

The  variation  in  the  concentrations  of  Zn,  Pb,  and 
Cu  in  water  and  acid  extracts  of  airborne  particu- 
lates and  in  fogwater  collected  in  the  rural  north- 
ern San  Joaquin  Valley  of  California  during  the  fall 
and  winter  of  1983-1984  was  determined  by  anodic 
stripping  voltammetry.  There  is  a  good  correlation 
between  water  extracts  of  airborne  particulates  and 
fogwater  for  the  concentrations  of  Cu  and  Pb  and 
the  concentration  ratio  (Cu/Pb),  suggesting  that 
the  concentrations  of  these  metals  in  fogwater  is 
controlled  by  the  concentration  of  extractable 
metal  in  the  particulates  on  which  the  fog  droplet 
forms.  The  major  ion  composition  of  the  fogwater 
samples  was  measured  by  ion  chromatography  and 
compared  with  literature  values  for  urban  fog- 
water. (Author's  abstract) 
W88-02497 

INDICATOR  BACTERIA  CONCENTRATIONS 
AS  AFFECTED  BY  HYDROLOGIC  VARIA- 
BLES IN  THE  APALACHICOLA  RIVER, 
FLORIDA, 

Geological  Survey,  Tallahassee,  FL. 

J.  F.  Elder. 

Water,  Air,  and  Soil  Pollution  WAPLAC,  Vol.  32, 

No  3/4,  p  407-416,  February  1987.  6  fig,  1  tab,  17 

ref. 

Descriptors:  'Model  studies,  *Water  pollution 
sources,  •Bacteria,  *Coliforms,  'Rivers,  'Hydrolo- 
gy, Monitoring,  Transport,  Food  chain,  Floods. 

Concentrations  of  fecal  coliform  and  fecal  Strepto- 
coccus bacteria  were  monitored  in  the  Apalachico- 
la  River,  Florida,  at  various  river  stages.  Bacteria 
transported  by  the  river  may  eventually  be  assimi- 
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lated  by  estuarine  filter  feeders,  including  shellfish. 
Sources  along  the  river  contributed  to  relatively 
high  coliform  and  coliform:Streptococcus  ratios  at 
a  few  sites  upstream,  but  there  was  a  general 
decreasing  trend  in  coliform  numbers  in  a  down- 
stream direction.  The  data  suggested  that  coliform 
densities  depend  not  only  on  discharge,  but  also  on 
factors  such  as  whether  the  river  stage  is  rising  or 
falling,  whether  the  flood  is  in  an  early  or  late 
phase,  and  the  volume  of  the  current  peak  relative 
to  earlier  peaks.  A  regression  model  indicated  that 
53%  of  fecal  coliform  variability  could  be  account- 
ed for  by  river  discharge  and  32%  could  be  ac- 
counted for  by  other  hydrologic  characteristics  of 
the  flood.  (Author's  abstract) 
W88-02501 


SEDIMENTATION  AND  EFFLUENT  CONCEN- 
TRATION OF  SOFT  CLAY  ON  RECLAMA- 
TION WORKS, 

Japan  Bottom  Sediment  Management  Association, 

Tokyo. 

For  primary  bibliographic  entry  see  Field  2J. 

W88-02516 

COMMENCEMENT  BAY  -  A  REMEDIAL  IN- 
VESTIGATION OF  CONTAMINATED  SEDI- 
MENTS IN  A  MARINE  ENVIRONMENT, 

Washington  State  Dept.  of  Ecology,  Olympia. 
J.  D.  Krull,  T.  C.  Ginn,  and  R.  C.  Barrick. 
IN:  Management  of  Bottom  Sediments  Containing 
Toxic  Substances,  Proceedings  of  the  1 1th  U.S./ 
Japan  Experts  Meeting,  November  4-6,  1985,  Seat- 
tle, WA.  April  1987.  p  48-64,  4  fig,  2  tab,  4  ref. 

Descriptors:  *Path  of  pollutants,  *Water  pollution 
effects,  *Water  pollution  sources,  'Marine  envi- 
ronment, 'Commencement  Bay,  *  Sedimentation, 
Tissue  analysis,  Bioassays,  Toxicity,  Bioaccumula- 
tion,  Toxicity,  Fate  of  pollutants,  Dredging. 

Contamination  of  sediments  in  Commencement 
Bay,  Washington  by  toxic  pollutants  has  caused 
considerable  concern  about  degradation  of  marine 
habitats,  induction  of  disease  in  indigenous  orga- 
nisms, and  contamination  of  organism  tissues.  The 
approach  to  and  results  of  an  intensive  2-year,  $2 
million  investigation  are  presented.  The  goals  of 
the  investigation  were  to  determine  the  extent  of 
contamination,  determine  if  the  contamination  re- 
sulted in  adverse  effects  to  public  health  or  the 
environment,  identify  problem  contaminants  and 
their  sources,  and  identify  potential  remedial  ac- 
tions. An  extensive  synoptic  data  set  was  obtained 
during  the  investigation.  These  chemical,  toxicity 
(bioassays),  and  biological  effects  (benthic  commu- 
nity structure,  bioaccumulation,  fish  histopatho- 
loyg)  indicators  were  used  along  with  historical 
data  to  identify  problem  areas  and  problem  con- 
taminants. Sources  of  problem  contaminants  were 
identified  to  the  extent  possible  using  horizontal 
and  vertical  patterns  of  chemical  contamination, 
available  source  loading  data,  information  on 
dredging  history,  knowledge  of  environmental  fate 
processes,  and  knowledge  of  past  and  present  in- 
dustrial activities  in  the  area.  Problem  areas,  prob- 
lem contaminants,  and  contaminant  sources  were 
prioritized  such  that  resources  could  be  effectively 
allocated  for  corrective  actions.  (See  also  W88- 
02513)  (Author's  abstract) 
W88-02517 

CONTAMINANT  MOBILITY  AND  ENGINEER- 
ING DESIGN  AT  A  NEARSHORE  CONFINED 
DISPOSAL  SITE  ~  PORT  OF  SEATTLE  TER- 
MINAL 91  SHORT  FILL, 

Port  of  Seattle,  W A. 

For  primary  bibliographic  entry  see  Field  5E. 
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DEVELOPMENT  OF  LEACHATE  TESTING 
PROTOCOLS  FOR  DISPOSAL  OF  CONTAMI- 
NATED SEDIMENTS, 

Army  Engineer  Waterways  Experiment  Station, 
Vicksburg,  MS. 

T.  E.  Myers,  J.  M.  Brannon,  and  D.  M.  Griffin. 
IN:  Management  of  Bottom  Sediments  Containing 
Toxic  Substances,  Proceedings  of  the  11th  U.S./ 
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Japan  Experts  Meeting,  November  4-6,  1985,  Seat- 
tle, WA.  April  1987.  p  149-157,  4  fig,  2  tab,  2  ref. 

Descriptors:  'Leachates,  *Path  of  pollutants, 
•Waste  disposal,  'Analytical  methods,  'Contami- 
nated sediments,  'Water  quality,  Monitoring, 
Mathematical  studies,  Effluents,  Advection,  Dis- 
persion, Equilibrium,  Pore  water,  Bulk  density, 
Sediments. 

A  testing  protocol  is  described  for  evaluating  de- 
sorption  characteristics  of  contaminants  from 
dredged  material.  The  procedure  relies  on  compar- 
ing the  effluent  trace  predicted  by  the  one-dimen- 
sional advection-dispersion  equation  containing  an 
equilibrium  source  term  with  that  from  an  operat- 
ing laboratory  column.  System  specific  parameters 
(pore  water  velocity,  sediment  bulk  density,  volu- 
metric water  content  of  sediment,  bulk  dispersion 
coefficient  for  contaminant,  slope  of  desorption 
isotherm)  required  to  solve  the  transport  equation 
are  evaluated  separately.  Such  comparisons  pro- 
vide insight  into  the  mechanisms  responsible  for 
contaminant  desorption.  The  procedure  was  ap- 
plied to  a  highly  contaminated  sediment  from  Indi- 
ana Harbor,  Indiana.  The  integrated  approach  ap- 
pears to  be  a  useful  tool  for  characterizing  the 
process  that  governs  contaminant  leaching  from 
sediment  solids.  Preliminary  results  suggest  that 
leaching  of  arsenic  and  cadmium  from  Indiana 
Harbor  sediment  is  governed  by  an  oil  and  grease 
film  rather  than  equilibrium  partitioning  between 
the  sediment  and  aqueous  phase.  (See  also  W88- 
02513)  (Lantz-PTT) 
W88-02522 


METHOD  FOR  ESTIMATION  OF  METHYL- 
MERCURY  DISSOLVED  INTO  WATER  FROM 
DREDGED  MATERIAL  BY  USING  THE 
MARINE  COPEPOD  ACARTIA  CLAUSI, 

Kumamoto  Univ.  (Japan). 

For  primary  bibliographic  entry  see  Field  5A. 

W88-02523 


GROUND  WATER  QUALITY. 

For   primary   bibliographic   entry   see   Field   5G. 
W88-02533 


OVERVIEW  OF  CONTAMINANTS  IN 
GROUND  WATER, 

Rijksinstituut  voor  de  Volksgezondheid  en  Milieu- 
hygiene,  Leidschendam  (Netherlands). 
B.  C.  J.  Zoeteman. 

IN:  Ground  Water  Quality,  John  Wiley  and  Sons, 
New  York,  NY.  1985.  p  27-38,  1  fig,  6  tab,  23  ref. 

Descriptors:  'Water  pollution  sources,  'Ground- 
water pollution,  'Groundwater  quality,  Soil  con- 
tamination, Research  priorities,  Path  of  pollutants, 
Metals,  Pollutant  identification,  Odor,  Microbiolo- 
gical studies,  Organic  compounds,  Mathematical 
models. 

Increased  research  activities  in  the  field  of  ground- 
water pollution  have  resulted  in  a  recent  growing 
awareness  of  the  large  number  of  cases  of  soil 
contamination.  It  seems  that  only  very  recently  the 
total  magnitude  and  impact  of  the  worldwide  soil 
pollution  problem  is  becoming  visible.  To  deal 
with  these  soil  problems,  research  programs  and 
legislative  instruments  similar  to  those  developed 
during  the  last  decade  for  water  contamination 
problems  are  needed.  After  the  present  phase  of 
collecting  data  on  the  occurrence  of  chemicals  in 
soil  and  groundwater  and  on  the  sources  of  con- 
tamination, the  next  step  inevitably  is  to  answer  the 
question  of  which  cases  need  to  be  handled  with 
the  highest  priority  and  for  what  reasons.  To  un- 
derstand these  reasons,  a  better  insight  into  the 
possible  effects  of  soil  contamination  on  the  soil 
ecosystem  and  on  public  health  has  to  be  devel- 
oped in  conjunction  with  methods  to  predict  the 
transport  and  behavior  of  groundwater  contami- 
nants Research  in  the  area  of  the  occurrence  of 
soil  and  groundwater  contamination  should  focus 
on;  (1)  metal  speciation;  (2)  identification  and  quan- 
tification of  more  polar,  halogenated  contaminants 
which  escape  present  analytical  methods;  and  (3) 
application  of  overall-effect-detecting  techniques 
such  as  odor  assessment  and  mutagenicity  screen- 


ing tests,  on  the  basis  of  which  advanced  analytical 
techniques  can  be  used  to  identify  the  compounds 
of  greatest  concern.  Research  in  the  area  of  trans- 
port and  transformation  is  needed  on  areas  such  as: 
(1)  microbial  degradation  of  organic  chemicals 
under  aerobic  and  anaerobic  conditions;  (2)  pro- 
duction of  metabolites  (e.g.,  from  certain  pesti- 
cides); and  (3)  prediction  techniques,  based  on 
mathematical  models  for  the  half-life  and/or  retar- 
dation factor  of  chemicals  introduced  with  the 
infiltrating  rain  water  or  surface  water  into  the  soil. 
(See  also  W88-02533)  (Lantz-PTT) 
W88-02535 


CHEMICAL  CONTAMINATION  OF  GROUND 
WATER, 

Geraghty  and  Miller,  Inc.,  Syosset,  NY. 

D.  W.  Miller. 

IN:  Ground  Water  Quality,  John  Wiley  and  Sons, 

New  York,  NY.  1985.  p  39-52,  13  fig,  9  ref. 

Descriptors:  'Groundwater  pollution,  'Path  of 
pollutants,  'Chemical  contamination,  Geohydro- 
logy,  Aquifers,  Groundwater  quality. 

Most  groundwater  contamination  incidents  are 
local,  and  affect  only  the  uppermost  aquifers.  The 
area  over  which  groundwater  quality  is  significant- 
ly degraded  is  typically  less  than  a  mile  long  and 
one-half  mile  wide,  with  pollutants  moving  at  an 
average  rate  of  less  than  1  ft/day.  On  the  other 
hand,  the  resource  itself  is  huge.  At  almost  any 
location,  groundwater  can  provide  a  supply  suffi- 
cient for  single-family  domestic  use,  and  more  than 
one-third  of  the  nation  is  underlain  by  aquifers 
capable  of  yielding  at  least  100,000  gal/day  to  an 
individual  well.  Although  the  specific  volume  of 
contaminated  groundwater  may  be  only  a  very 
small  percentage  of  the  nation's  groundwater  re- 
source, the  impact  of  this  contamination  can  be 
very  large.  There  is  a  critical  need  to  identify  and 
manage  contamination  sites  both  from  the  stand- 
point of  protecting  public  health  and  preserving 
the  resource.  The  geohydrology  of  groundwater 
pollution  is  discussed  and  problems  with  this  type 
of  investigation  are  presented.  (See  also  W88- 
02533)  (Lantz-PTT) 
W88-02536 


MICROBIAL  CONTAMINATION  OF  THE 
SUBSURFACE, 

Arizona  Univ.,  Tucson.  Dept.  of  Microbiology. 
C.  P.  Gerba. 

IN:  Ground  Water  Quality,  John  Wiley  and  Sons, 
New   York,   NY.    1985.   p   53-67,   8   tab,   43   ref. 

Descriptors:  'Microbiological  studies,  'Ground- 
water pollution,  'Water  pollution  sources,  Bacte- 
ria, Viruses,  Campylobacter,  Yersinia,  Path  of  pol- 
lutants, Rainfall,  Microorganisms. 

Current  information  on  bacterial  indicators  and 
potentially  pathogenic  microorganisms  in  ground- 
water is  limited.  More  is  currently  known  about 
the  bacteriological  quality  of  groundwater  than  of 
its  virological  quality,  but  there  are  still  areas  in 
need  of  further  research.  Rainfall  events  appear  to 
play  a  key  role  in  the  transport  of  both  bacteria 
and  viruses  in  the  subsurface,  and  detailed  studies 
are  needed  to  define  the  significance  of  these 
events  on  long  term  groundwater  quality.  Results 
of  previous  surveys  on  the  bacteriological  quality 
of  groundwater  indicate  that  viral  pollution  is 
more  widespread  than  might  be  supposed.  Further- 
more, many  of  the  previous  systems  used  for  virus 
concentration  had  efficiencies  of  2-3%  and  were 
limited  to  the  detection  of  enteroviruses.  Now, 
however,  systems  with  efficiencies  of  30%  and 
greater  are  available.  Viruses  are  known  to  enter 
groundwater  under  certain  conditions,  but  these 
conditions  have  not  been  adequately  defined.  It  is 
not  yet  possible  to  determine  exactly  what  factors 
affect  the  retention  and  mobility  of  viruses  in  soils. 
Such  an  understanding  is  essential  so  that  predic- 
tions may  be  made  and  methods  developed  for 
estimating  virus  migration.  The  current  body  of 
information  on  the  occurrence  of  viruses  in 
groundwater  is  too  limited  to  develop  guidelines 
on  safe  distances  between  waste  sources  and  drink- 
ing water  wells.  Field  studies  are  sorely  needed  to 
define  such  guidelines.  The  last  decade  has  seen 


major  developments  in  technology  for  virus  detec- 
tion in  water,  and  it  would  appear  time  to  apply 
this  technology  to  answer  some  of  the  major  ques- 
tions concerning  viral  contamination  of  ground- 
water. (See  also  W88-02533)  (Lantz-PTT) 
W88-02537 


EFFECTS  OF  LOCAL  SOURCES  OF  POLLU- 
TION ON  GROUND  WATER  QUALITY  IN 
THE  NETHERLANDS, 

Rijksinstituut  voor  de  Volksgezondheid  en  Milieu- 
hygiene,  Leidschendam  (Netherlands). 
W.  Duijvenbooden. 

IN:  Ground  Water  Quality,  John  Wiley  and  Sons, 
New  York,  NY.  1985.  p  68-93,  17  fig,  15  tab,  13 
ref. 

Descriptors:  'Water  pollution  sources,  'Ground- 
water pollution,  'Groundwater  quality,  'Nether- 
lands, Path  of  pollutants,  Hydrocarbons,  Pesti- 
cides, Phenols,  Aquifers,  Organic  compounds, 
Heavy  metals. 

This  chapter  discusses  the  effects  of  local  sources 
of  pollutants  on  groundwater  quality  in  The  Neth- 
erlands. The  risk  of  groundwater  pollution  is 
strongly  influenced  by  hydrogeological  conditions. 
About  35%  of  all  groundwater  pumping  stations  in 
The  Netherlands  withdraw  water  from  phreatic 
aquifers.  Another  35%  withdraw  water  from  shal- 
low aquifers  covered  by  layers  of  low  permeabil- 
ity. Human  activities  and  sandy  spots  frequently 
increase  the  permeability  of  the  layers  covering 
shallow  aquifers.  Hence,  layers  of  low  permeability 
do  not  guarantee  the  protection  of  underlying 
aquifers  against  pollution.  It  appears  that  only 
about  30%  of  the  250  groundwater  pumping  sta- 
tions in  The  Netherlands  can  be  characterized  as 
relatively  safe  against  pollution  in  the  short  term; 
most  of  the  pumping  stations  may  be  influenced 
over  the  long  term.  Taking  into  account  that  about 
80%  of  the  nearly  1000  million  cu  m  of  tap  water 
supplied  each  year  by  public  water  supplies  is 
derived  from  groundwater,  it  is  clear  that  the 
presence  of  hundreds  of  local  sources  of  pollution 
in  the  catchment  and  even  protected  areas  of 
groundwater  pumping  stations  is  of  utmost  con- 
cern. Some  of  these  pollutants  are:  (1)  aromatic 
hydrocarbons;  (2)  phenols;  (3)  heavy  metals;  and 
(4)  pesticides.  Remedial  action  is  needed  to  prevent 
unacceptable  groundwater  pumping  stations  will 
be  required.  Detailed  knowledge  of  local  flow 
patterns  of  groundwater  and  a  more  or  less  com- 
plete inventory  of  all  local  sources  of  contamina- 
tion in  the  catchment  areas  are  necessary.  (See  also 
W88-02533)  (Lantz-PTT) 
W88-02538 


REDOX  REACTIONS,  MINERAL  EQUILIB- 
RIA, AND  GROUND  WATER  QUALITY  IN 
NEW  ZEALAND  AQUIFERS, 

Department  of  Scientific  and  Industrial  Research, 

Petone  (New  Zealand).  Chemistry  Div. 

C.  J.  Downes. 

IN:  Ground  Water  Quality,  John  Wiley  and  Sons, 

New  York,  NY.  1985.  p  94-121,  6  fig,  4  tab,  19  ref. 

Descriptors:  'Groundwater  quality,  'New  Zea- 
land, 'Chemical  reactions,  'Saline  water  intrusion, 
'Geochemistry,  'Coastal  aquifers,  'Karst, 
'Groundwater  pollution,  'Water  quality,  'Oxida- 
tion-reduction reactions,  Equilibrium,  Minerals, 
Hutt  Valley,  Takaha  Valley,  Aquifers,  Gravel 
aquifers,  Chemical  analysis. 

The  variations  in  the  water  quality  characteristics 
for  two  New  Zealand  aquifers  are  the  result  of 
natural  processes.  The  first  study,  is  an  investiga- 
tion of  changes  in  quality  of  the  Hutt  Valley 
groundwaters  arising  from  rock-water  interactions 
and  oxidation-reduction  reactions  as  the  water 
passes  from  the  recharge  to  the  discharge  zone  of 
this  greywacke  gravel  aquifer.  A  wider  range  of 
oxidation-reduction  conditions  was  encountered  in 
this  system  than  in  the  few  reported  studies  where 
a  similar  approach  has  been  adopted.  In  the  past, 
undesirable  features  such  as  high  levels  of  dis- 
solved iron,  or  the  corrosivity  of  water  from  a 
particular  bore,  have  usually  been  considered  as 
isolated  chemical  problems.  An  appreciation  of  the 
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:hemistry  of  a  water  in  terms  of  the  oxidation- 
eduction  sequence,  in  combination  with  the  hy- 
drology, is  important  in  deciding  on  the  strategy 
equired  for  the  exploitation  and  management  of  a 
jroundwater  resource.  For  instance,  such  as  an 
ipproach  allows  predictions  to  be  made  of  possible 
:hanges  in  water  quality  that  would  result  from 
increased  abstraction  rates  or  relocation  of  major 
abstraction  points.  Knowledge  of  the  oxidation- 
reduction  conditions  is  likely  to  be  required  to 
interpret  chemical  transformations  in  polluted 
aquifers.  The  second  study,  of  the  Takaha  Valley 
groundwater,  is  an  investigation  of  the  sea  water 
intrusion  into  a  coastal  karst  aquifer  and  the  unex- 
pected variation  of  the  extent  of  this  intrusion  with 
changes  in  the  flow  of  the  Waikoropupu  Springs, 
the  only  on-shore  discharge  point  for  this  ground- 
water system.  (See  also  W88-02533)  (Lantz-PTT) 
W88-02539 

BEHAVIOR  OF  ORGANIC  POLLUTANTS  IN 
PRETREATED  RHINE  WATER  DURING 
DUNE  INFILTRATION, 

Rijksinstituut  voor  de  Volksgezondheid  en  Milieu- 

hygiene,  Leidschendam  (Netherlands). 

G.  J.  Piet,  and  J.  G.  M.  M.  Smeenk. 

IN-  Ground  Water  Quality,  John  Wiley  and  Sons, 

New  York,  NY.  1985.  p  122-144,  15  fig,  8  tab,  23 

ref. 

Descriptors:  'Organic  compounds,  *Rhine  River, 
•Dunes,  *Infiltration,  'Groundwater  quality, 
•Path  of  pollutants,  Aquifers,  Groundwater  re- 
charge, Trichloroethene,  Tetrachloroethene,  Te- 
trachloromethane,  Chlorophosphates,  Chloroani- 
lines,  Chlorotoluidines,  Soil  contamination,  Water 
quality. 

Organic  substances  were  measured  in  a  dune  aqui- 
fer  after   induced   recharge   using   treated   Rhine 
water.  In  1978,  it  was  observed  that  a  variety  of 
industrial   chemicals  such  as  trichloroethene,   te- 
trachloroethene,   tetrachloromethane,    bis(2-chlo- 
roisopropyl)ether,    chlorophosphates,    were   small 
amounts  of  chloroanilines  and  chlorotoluidines  are 
present  in  water  after  bank  infiltration,  even  after 
residence  times  in  the  soil  of  several  years.  In  later 
studies  other  volatile  organic  chlorine  compounds 
such  as  1,2-dichloroethane  have  been  detected.  On- 
going bank  infiltration  of  Rhine  water  caused  a 
slowly  moving  zone  of-odor-intensive  compounds 
in    the    aquifer.    Industrial    organic    compounds 
present  in  the  river  Rhine  have  been  detected  in 
drinking-water    of   The    Netherlands    when    this 
water  has  been  used  as  a  raw  water  source.  For 
these  reasons  more  attention  has  been  paid  to  in- 
dustrial organic  compounds  in  the  aquifers  of  sites 
used  for  artificial  recharge.  It  is  evident  that  many 
processes  in  the  soil  affect  organic  compounds. 
These  processes  can  vary  with  the  seasons.  The 
infiltrated  water  and  the  soil  play  a  role,  but  the 
effect  of  a  variety  of  microorganisms  under  aerobic 
and  anaerobic  conditions  in  the  soil  should  not  be 
underestimated.  A  field  study  in  the  dunes  of  the 
province  of  North-Holland  was  set  up  to  get  more 
information   on   the   behavior   of  chemicals   that 
might  endanger  soil  and  drinking-water  quality  and 
to  identify   the  dominant  processes  taking  place 
during  infiltration.  A  major  aspect  is  the  evaluation 
of  differences  in  water  quality  under  aerobic  and 
anaerobic  conditions  as  a  function  of  the  residence 
time.  In  this  paper,  the  results  of  this  orientation 
are  reported.  (See  also  W88-02533)  (Lantz-PTT) 
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The   discharge   of  sewage   and   sewage   effluents 
directly  to  the  ground  as  a  means  of  disposal  is 
widespread  within  the  United  Kingdom.  The  envi- 
ronmental  impact   of  such   disposal   has  become 
increasingly  troublesome  in  recent  years,  and  as  a 
result  of  this  concern  the  Water  Research  Centre 
(WRC)  has  been  conducting  a  research  program 
since  1976  to  investigate  the  effects  of  recharging 
sewage   effluents    to   the   Cretaceous   Chalk   and 
Triassic    Sandstone    aquifers    at    six    sites    in    the 
United  Kingdom.  It  has  been  estimated  that  about 
150,000  cu  m/day  of  effluent  is  discharged  into  the 
Chalk,  42,000  cu  m/day  into  the  Triassic  Sand- 
stones, and  22,000  cu  m/day  into  minor  aquifers 
such  as  glacial-fluvial  gravels.  Some  conclusions 
and  recommendations  from  this  research  are:  (1) 
There  is  good  agreement  between  lithological  and 
geophysical  logging,  both  in  determining  geologi- 
cal boundaries  and  in  identifying  hydrogeological- 
ly  significant  zones;  (2)  Physicochemical  processes 
operating  in  the  unsaturated  zone  affect  the  remov- 
al of  nitrogen,  phosphorus,  heavy  metals  and  mi- 
crobes;   (3)    Flow    along    fractures    and    bedding 
planes   has  been   found   to   be   of  importance   in 
determining  the  pattern  of  contamination  above 
and  below  the  water  table;  (4)  Beneath  the  irrigat- 
ed area,  groundwater  contains  a  very  high  propor- 
tion of  effluent  down  to  over  120  m  below  surface. 
The  groundwater  is  contaminated  by  effluent  to  a 
radius   of  several    kilometers,    this   contaminated 
zone  being  50  m  thick  at  1.5  km  radius;  (5)  As  the 
effluent  moves  further  from  the  site  of  disposal, 
mixing  with  native  groundwater  is  the  main  mech- 
anism  of  quality    improvement;    (6)   Whole-rock 
analysis     has     shown     that     effluent     infiltration 
through    the    unsaturated    zone   has   substantially 
leached    calcite    while    enriching    the    rubidium, 
barium,  and  zirconium  concentrations;  and  (7)  The 
results  of  the  research  at  this  site  indicate  that  if 
properly  managed  such  sewage  disposal  methods 
considerably  improve  the  quality  of  the  recharged 
effluent  and  also  conserve  groundwater  resources. 
(See  also  W88-02533)  (Lantz-PTT) 
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A  microcosm  may  be  defined  as  any  part  of  an 
ecosystem  that  may  be  subject  to  laboratory  con- 
trol due  to  its  reduction  in  size  or  complexity.  The 
feedback  between  processes  in  the  physical  model, 
or  microcosm,  and  a  mathematical  model,  which 
may  be  used  to  predict  the  behavior  of  a  large 
physical  system,  is  important.  The  microcosm  can 
be  a  mere  simulation  of  some  greater  physical 
system,  or  it  can  serve  to  estimate  parameters  that 
may  be  used  in  mathematical  equations  that  predict 
the  behavior  of  the  greater  physical  system.  Micro- 
cosms have  been  used  to  address  several  levels  of 
biological  complexity  -  including  cellular,  tissue, 
organ,  organismal,  population,  community,  and 
ecosystem  -  to  assess  chemical  transport,  fate,  and 
effects.  Three  critical  problems  have  been  identi- 
fied in  connection  with  the  use  of  microcosms. 
First  is  the  problem  of  realism,  the  difficulty  of 


applying  results  obtained  in  simplified  systems  to 
complex  natural  environments.  Second,  is  the 
problem  of  reproducibility,  the  lack  of  information 
on  the  comparability  of  data  from  microcosms  of 
different  size  and  structure.  Last  is  the  problem  of 
replicability,  the  difficulty  of  estimating  confidence 
limits  on  parameters  measured  in  microcosms.  The 
microcosm  described  in  this  paper  was  constructed 
primarily  for  studies  pertaining  to  transport  and 
fate  of  pollutants  in  groundwater,  but  it  also  has 
utility  for  investigation  of  the  response  of  the  sub- 
surface biological  community  to  environmental 
perturbations.  (See  also  W88-02533)  (Lantz-PTT) 
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Simple  descriptions  of  aquifer  systems,  often  de- 
fined only  in  terms  of  bulk  hydraulic  conductivity, 
broad  classifications  of  lithologic,  and  general  hy- 
draulic gradients,  are  not  sufficient  to  define  the 
physical,    geochemical,    and    microbial    systems 
which  control  the  propagation  and  attenuation  of 
contaminants.  Interest  in  the  capacity  of  unsaturat- 
ed zones  to  attenuate  pollutants  has  given  rise  to 
more  detailed  investigation  of  the  pore  size  distri- 
butions and  of  unsaturated  hydraulic  conductiv- 
ities, with  measurements  of  physicochemical  prop- 
erties such  as  self-diffusion  coefficients  of  specific 
solutes  through  porous  media  and  estimations  of 
partition  coefficients  for  particular  pollutants  with 
respect  to  different  aquifer  materials.  The  relation- 
ship between  fissure  and  matrix  flow  has  received 
much  attention.  The  age  of  groundwaters  has  been 
estimated  from  their  content  of  radioisotopes  such 
as  tritium  (3-H)  and   14-C  and  from  the  ratio  of 
stable  isotopes  such  as  16-0  and  18-0.  The  meas- 
urement of  inert  gases  He  and  Rn  has  recently 
been    investigated    as   a    tool    for   dating   certain 
groundwaters.    The    importance    of    rock-water 
interactions  and  the  chemical  equilibrium  status  of 
the  groundwater  has  encouraged  not  only  more 
complete  analyses  of  the  fluid  phase,  with  measure- 
ments of  the  redox-potential,  but  also  detailed  iden- 
tification   of   the    minerals    forming    the    aquifer 
matrix.  The  possibility  that  microbial  transforma- 
tions may  modify  significantly  groundwater  chem- 
istry within  the  aquifer  itself  has  led  to  studies  of 
the   distribution   of  bacterial   populations   and   of 
substrates  they  may  colonize  in  aquifers.  (See  also 
W88-02533)  (Lantz-PTT) 
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The  ultimate  aim  of  subsurface  study  is  to  develop 
definitive  information  concerning  the  behavior  of 
contaminants  in  subsurface  environments  in  order 
to  provide  a  valid  scientific  basis  for  protection  of 
groundwater  quality.  The  three  basic  aspects  of 
this  type  of  study  are:  (1)  The  prediction  of  the 
impact  on  groundwater  quality  of  contaminants  in 
the  environment;  (2)  The  optimization  of  existing 
conditions  so  as  to  enhance  the  attenuating  biotic 
or  abiotic  processes  affecting  contaminants  in  sub- 
surface environments;  and  (3)  The  development  of 
cost-effective  methods  of  rehabilitating  contami- 
nated aquifers.  The  second  and  third  aspects  of 


73 


Field  5— WATER  QUALITY  MANAGEMENT  AND  PROTECTION 
Group  5B — Sources  Of  Pollution 


such  a  study  must  to  a  great  extent  await  the 
results  of  the  first  part.  The  successful  prediction 
of  the  transport  of  contaminants  in  the  subsurface 
requires  an  understanding  of  the  interactions  be- 
tween the  pollutant  and  the  soil  or  other  subsur- 
face geological  materials.  Hydrogeologic  mineral- 
ogical,  geochemical,  and  biological  parameters, 
mass  transport  processes,  and  biotic  kinetic  proc- 
esses are  all  determinations  which  should  be  made 
in  the  characterization  process.  (See  also  W88- 
02533)  (Lantz-PTT) 
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Organic  molecules  may  be  adsorbed  by  minerals 
through  a  variety  of  interactions  of  varying  energy 
or  not  adsorbed  at  all.  Whether  an  organic  species 
is  adsorbed  depends  upon  its  structure  and  chemis- 
try as  well  as  the  nature  of  the  surfaces.  Water 
content  may  be  an  important  factor  affecting  ad- 
sorption of  some  molecules.  The  consequences  of 
adsorption  include  a  reduction  of  the  rate  of  move- 
ment of  the  particular  organic  species  through  soil 
or  sediments.  Extremely  strong  adsorption  may 
render  the  molecule  essentially  immobile  while 
weak  adsorption  results  in  a  short  residence  time 
on  the  surface  and  merely  a  delay  in  its  movement 
with  soil  or  groundwater.  Biological  agents  such  as 
bacteria  and  viruses  interact  with  minerals  to  the 
extent  that  their  concentration  in  the  water  phase 
may  be  very  low  compared  with  that  in  the  partic- 
ulate phase.  In  addition,  such  complexation  may 
protect  the  biological  agent  and  provide  an  envi- 
ronmental beneficial  to  its  preservation  and 
growth.  In  some  cases,  catalytic  alteration  of  an 
organic  species  may  occur  after  adsorption  on  a 
mineral  surface.  (See  also  W88-02533)  (Lantz- 
PTT) 
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Pollution  of  groundwater  by  persistent  and  poten- 
tially hazardous  organic  chemicals  has  begun  to 
attract  attention  as  a  national  problem  of  grave 
concern.  To  deal  with  this  emerging  problem,  it 
will  be  necessary  to  develop  and  employ  mathe- 
matical models  to  simulate  the  transport  of  such 
chemicals  in  order  to  plan  and  interpret  field  stud- 
ies. For  these  purposes,  the  models  employed  pref- 
erably should  be  computationally  simple,  require  a 
less  than  inordinate  amount  of  input  data,  and 
provide  output  sufficiently  accurate  to  improve 
our  knowledge  of  the  behavior  of  the  contaminants 
in  question.  This  paper  describes  the  types  of 
simple  models  available  to  assess  their  potential 
and  limitations,  and  to  illustrate  their  use  by  apply- 
ing them  to  interpret  a  body  of  data  obtained  in  a 
field  study  of  artificial  recharge.  There  is  ample 
evidence  that  organic  trace  contaminants  interact 
with  soil  solids  during  artificial  recharge.  Sorption 
serves  to  retard  solute  transport,  whereas  both 
sorption  and  dispersion  attenuate  concentration 
fluctuations.  Advection  and  dispersion  in  the  sub- 
surface cannot  be  predicted  accurately  based  on 
theory    or    laboratory    experiment,    but    must    be 


measured  by  means  of  tracer  experiments  in  the 
field.  Sorption  can  be  predicted  with  order-of- 
magnitude  accuracy  based  on  knowledge  of  the 
octanol-water  partitioning  of  the  solute  and  the 
organic  carbon  content  of  the  aquifer  material.  The 
combined  effect  of  sorption  and  dispersion  can  be 
simulated  satisfactorily  if  the  retardation  factor  and 
the  dispersivity  can  be  estimated  reliably.  Stimulus- 
response  experiments  can  provide  useful  informa- 
tion regarding  the  behavior  of  organic  solutes  in 
the  subsurface  environment.  The  hydrophobic 
interactions  of  solutes  with  water  appear  to  have  a 
central  significant  in  determining  behavioi  of  those 
solutes  in  subsurface  transport.  As  a  general  rule, 
hazardous,  nondegradable  organic  chemicals  that 
are  only  weakly  hydrophobic  appear  to  pose  the 
most  serious  threats  of  widespread  groundwater 
contamination.  (See  also  W88-02533)  (Lantz-PTT) 
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Halogenated  hydrocarbons  are  among  the  most 
ubiquitous  groundwater  pollutants.  The  major 
causes  for  groundwater  contamination  by  such 
chemicals  include  leachates  from  chemical  waste 
dumps,  spills,  polluted  surface  waters,  and  use  of 
the  chemicals.  The  degree  of  sorption  of  a  given 
halogenated  hydrocarbon  by  soil  and  aquifer  mate- 
rials can  be  calculated  from  the  organic  carbon 
content  of  the  natural  sorbent  and  from  the  octa- 
nol-water partition  coefficient  of  the  compound. 
Many  halogenated  hydrocarbons  (e.g.,  halogenat- 
ed olefins,  halogenated  benzenes,  polyhalogenated 
alkanes)  are  quite  resistant  to  chemicals  transfor- 
mations in  groundwater.  Monohalogenated  alkanes 
undergo  hydrolysis  and  elimination  reactions  with 
half-lives  between  a  few  seconds  and  a  year.  Under 
anaerobic  conditions  in  the  presence  of  hydrogen 
sulfide,  primary  alkylhalides  can  react  with  HS(-) 
to  yield  sulfur-containing  compounds  such  as  al- 
kylmercaptans  and  dialkylsulfides.  Polyhalogenat- 
ed methanes  can  probably  react  with  HS(-)  but  by 
a  different  reaction  mechanism  involving  an  elec- 
tron transfer  reaction.  Presently,  very  little  is 
known  about  biological  transformations  of  haloge- 
nated hydrocarbons  in  the  ground.  From  field  ob- 
servations one  can  conclude  that  many  of  these 
chemicals  are  quite  resistant  to  biotransformation. 
(See  also  W88-02533)  (Lantz-PTT) 
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For  the  assessment  of  groundwater  protection 
against  pathogenic  microorganisms  (bacteria  and 
viruses),  the  mechanisms  which  control  the  two 
main  factors  for  their  elimination  in  the  aquifer 
must  be  studied:  (1)  The  persistence  of  bacteria  and 
viruses  under  the  biological  and  chemical  condi- 
tions of  the  groundwater,  and  (2)  The  physical  and 
physical-chemical  processes  that  control  the  trans- 
port   of    microorganisms    in    groundwater.    The 


groundwater  may  be  contaminated  by  sewage  con- 
taining the  excrements  of  carriers  or  diseased  per- 
sons. In  municipal  sewage,  the  concentration  of  E. 
coli  is  of  the  order  to  1,000,000  to  10,000,000/rnI. 
and  in  surface  waters  about  1,000  and  10,000/mL. 
In  Central  European  rivers  usually  1-3  Salmonella/ 
L  are  detected.  The  virus  concentrations  in  the 
U.S.  are  as  high  as  1,000  to  100,000  PFU/L  in 
sewage  effluent,  10  to  10,000/L  in  treated  sewage 
effluent,  and  0  to  1,000/L  in  surface  waters  (PFU 
=  plaque  forming  units).  According  to  the  EPA, 
drinking  water  that  has  undergone  conventional 
treatment  would  contain  about  1  infectious  unit  per 
1,000,000  to  10  to  the  8th  power  L.  The  purifying 
characteristics  of  river  bank  filtration  and  slow 
sand  filtration  can  be  only  partly  compared  with 
the  processes  in  groundwater.  The  biologically 
active  layer  at  the  boundary  of  water  and  sediment 
is  very  effective  due  to  the  high  content  of  sorptive 
small  particles  and  microbial  slimes.  If  this  layer  is 
destroyed,  bacteria  and  virus  transport  may  take 
place,  contaminating  the  aquifer.  It  needs  a  certain 
time  to  build  up  this  layer  again  (few  days  to  few 
weeks).  Disturbances  such  as  erosion  or  drying 
lead  to  a  breakthrough  into  the  deeper  layers  that 
will  decrease  after  some  time.  During  a  continuous 
contamination  of  the  groundwater  by  organic  sub- 
stances and  microorganisms,  the  contamination 
plume  becomes  smaller  with  time.  At  very  high 
bacteria  concentrations  flocculation  and  aggrega- 
tion can  occur  at  the  source  of  contamination  so 
that  only  a  limited  transport  into  the  aquifer  can 
take  place.  (See  also  W88-02533)  (Lantz-PTT) 
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The  deeper  regions  of  the  unsaturated  subsurface 
and  shallow  regions  of  water  table  aquifers  may 
harbor  a  microflora  which  can  transform  some,  but 
not  all,  of  the  organic  pollutants  commonly  en- 
countered in  the  subsurface  environment.  Biode- 
gradation of  toluene  and  chlorobenzene  was  highly 
variable  between  sampling  sites,  even  though  these 
compounds  are  generally  degraded  in  surface  ma- 
terials. This  suggests  that  biodegradation  in  the 
subsurface  should  not  be  predicted  from  the  behav- 
ior of  compounds  in  material  from  the  surface  but 
must  be  verified  by  direct  experiment  for  each 
compound  and  each  site  of  interest.  In  this  study, 
low  concentrations  of  most  halogenated  hydrocar- 
bons did  not  undergo  detectable  biotransformation 
in  subsurface  matrix  material  obtained  from  both 
unsaturated  and  saturated  zones  at  three  different 
sites.  (See  also  W88-02533)  (Lantz-PTT) 
W88-02556 


ANAEROBIC  TRANSFORMATION,  TRANS- 
PORT, AND  REMOVAL  OF  VOLATILE 
CHLORINATED  ORGANICS  IN  GROUND 
WATER, 

Florida    International    Univ.,    Miami.    School    of 

Technology. 

P.  R.  Wood,  R.  F.  Lang,  and  I.  L.  Payan. 

IN:  Ground  Water  Quality,  John  Wiley  and  Sons, 

New  York,  NY.   1985.  p  493-511,  12  fig,  6  tab,  3 

ref. 

Descriptors:  'Aerobic  zone,  'Biotransformation, 
'Path  of  pollutants,  'Fate  of  pollutants,  'Volatile 
organics,  'Chlorinated  organic  compounds, 
'Groundwater  pollution,  Biodegradation,  Organic 
compounds,  Trichloroethylene,  Tetrachloroethy- 
lene,  Chemical  analysis,  Bacteria. 

The  presence  of  the  highly  volatile  chloroethene 
compounds  -  vinyl  chloride,  1,1-dichloroethene, 
cis-  and  trans- 1,2-dichloroethene  -  in  raw  ground- 
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water  is  probably  a  result  of  biodegradation  of 
trichloroethylene  and/or  tetrachloroethylene, 
which  are  found  widely  spread  in  the  environment. 
A  simple  laboratory  method  was  developed  for 
assaying  biodegradation  of  highly  volatile  chlorin- 
ated organic  compounds  in  water,  soils  and  sedi- 
ments, and  bacteria  culture  media.  All  of  the  chlor- 
inated methane,  ethane,  and  ethene  compounds 
studied  appear  to  be  susceptible  to  biodegradation 
in  the  environment.  A  rate-of-biodegradation  tech- 
nique, based  on  the  assumption  that  the  degrada- 
tion slope  observed  was  constant  in  the  test  condi- 
tions, assigned  biodegradation  half-life  values  for 
all  the  compounds  tested  under  anaerobic  condi- 
tions favoring  daughter  compound  formation.  The 
bacterial  population  profile  of  a  given  system, 
which  varies  seasonally,  appears  to  determine  the 
intermediate  biodegraded  chlorinated  organic 
compound  profile  in  the  system.  The  resulting 
concentration  of  the  lower  chlorinated  compounds 
may  be  dependent  on  the  individual  half-life  of 
each  product  and  the  favored  end-product  of  bio- 
degradation in  a  given  system.  Using  a  technique 
for  estimation  of  biodegradation  half-life  for  the 
families  of  chlorinated  compounds  studied,  an  un- 
derstanding could  predict  the  chlorinated  organic 
profile  and  transport  in  an  environmental  system 
after  introduction  of  any  single  member  of  the 
family.  Field  data  from  actual  below-ground  acci- 
dental spills  of  these  halogenated  parent  com- 
pounds in  Florida  and  other  states  has  confirmed 
these  laboratory  biodegradation  findings.  Tentative 
conclusions  are  presented  for  specific  bacterial  ac- 
tivity in  the  biodegradation  of  tetrachloroethylene 
under  laboratory  conditions.  (See  also  W88-02533) 
(Lantz-PTT) 
W88-02557 


BASIC  CONCEPTS  FOR  GROUND  WATER 
TRANSPORT  MODELING, 

National    Center    for    Ground    Water    Research. 

Norman,  OK. 

P.  B.  Bedient,  R.  C.  Borden,  and  D.  I.  Lieb. 

IN-  Ground  Water  Quality,  John  Wiley  and  Sons, 

New  York,  NY.    1985.  p  512-531,  4  fig,  34  ref. 

Descriptors:  'Groundwater  movement,  *Path  of 
pollutants,  *Hydrologic  models,  'Model 
studies.Advection,  Dispersion,  Adsorption,  Mathe- 
matical equations,  Hydraulic  conductivity. 

Basic  concepts  in  groundwater  transport  modeling 
include  problems  in  both  one  and  two  dimensions 
with  advection,  dispersion,  adsorption  and  decay. 
The    1-D   solutions   to   the   advective   dispersion 
equation  allow  simple  predictions  of  breakthrough 
with  adsorption  or  decay.  Analytical  expressions 
allow   reasonable   estimates   for   travel   time   and 
spreading  of  contaminant  fronts  in  1-D.  Two-di- 
mensional models  can  be  solved  analytically  for 
simple  boundary  conditions,  but  numerical  models 
are  generally  required  for  actual  waste  problems. 
Various  numerical  techniques  are  available  and  are 
briefly  reviewed  in  the  chapter,  but  a  more  de- 
tailed description  is  included  for  the  USGS  method 
of  characteristics  model.  The  USGS  model  is  a 
well-documented  2-D  model  capable  of  handling 
many  typical  field  geometries  with  waste  ponds  or 
pumping  wells.  Recent  changes  to  the  model  allow 
consideration  of  adsorption.  The  final  section  re- 
views the  serious  problems  of  parameter  estimation 
at   field   sites,   including   estimation   of  hydraulic 
conductivity,  dispersivity,  and  adsorption  coeffi- 
cients.  Extrapolation   of  results  from   laboratory 
column  experiments  to  field  sites  has  proven  to  be 
quite  difficult,  and  therefore  methods  that  can  be 
directly  applied  to  the  field  are  being  developed  by 
researchers.   Several  of  these  methods,  including 
the  dual-tracer  injection-production  tests,  for  de- 
termining dispersion  and  adsorption  coefficients  at 
actual  field  sites  are  described  in  detail.  (See  also 
W88-02533)  (Lantz-PTT) 
W88-02558 


APPLICATION  OF  A  TWO-DIMENSIONAL 
MODEL  OF  HYDRODYNAMICS  AND  WATER 
QUALITY  (CE-QUAL-W2)  TO  DEGRAY  LAKE, 
ARKANSAS, 

Army  Engineer  Waterways  Experiment  Station, 

Vicksburg,  MS.  Environmental  Lab. 

For  primary  bibliographic  entry  see  Field  2H. 
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GROUNDWATER  CONTAMINATION. 

National  Research  Council,  Washington,  DC. 
For  primary  bibliographic  entry  see  Field  5E. 
W  8  8-02602 


EXTENT  OF  GROUNDWATER  CONTAMINA- 
TION IN  THE  UNITED  STATES, 

Academy  of  Natural  Sciences  of  Philadelphia,  PA. 
V.  I.  Pye,  and  J.  Kelley. 

Groundwater  Contamination,  National  Academy 
Press,  Washington,  DC.  February  1984.  p  23-33,  2 
tab,  70  ref. 

Descriptors:  'Groundwater  pollution,  'Water  pol- 
lution sources,  'Path  of  pollutants,  Animal  wastes, 
Industrial  wastes,  Groundwater  management, 
Water  pollution  control,  Geohydrology,  Ground- 
water movement,  Groundwater  recharge,  Saline 
water  intrusion,  Domestic  wastes,  Agricultural 
runoff. 

The  summaries  of  groundwater  pollution  sources 
completed  by  the  U.  S.  EPA  and  the  Environmen- 
tal Assessment  Council  (EAC)  show  that  contami- 
nation problems  from  several  sources  have  been 
reported  from  all  parts  of  the  United  States  and 
that  the  problems  vary  from  one  region  to  another, 
depending  on  climate,  population  density,  intensity 
of  industrial  and   agricultural   activities,   and  the 
hydrogeology     of    the     region.     The     important 
sources  of  contamination  identified  in  the  EAC 
state  summaries  differ  somewhat  in  order  of  impor- 
tance from  those  identified  by  the  EPA  summaries. 
From  the  combined  results  of  the  two  surveys,  it  is 
clear  that  human  and  sometimes  animal  wastes  are 
a  high-priority  source  of  contamination  throughout 
the   country.    In   the   EAC   survey,    human    and 
animal  wastes  are  among  the  top  three  contami- 
nants in  every  state  surveyed  except  California. 
Human  wastes  are  ranked  as  highest-priority  con- 
taminants in  three  of  the  regions  surveyed  by  the 
EPA    -    Northeast,    Northwest,    and    Southwest. 
They  are  of  medium-high  priority  in  the  southeast- 
ern and  southcentral  regions.  Industrial  wastes  are 
also  common   and  high-priority  contaminants  in 
most  regions  of  the  country.  In  the  Northeast,  both 
surveys  show  industrial  waste  disposal  as  the  big- 
gest source  of  groundwater  contamination.  In  the 
southeastern  and  northwestern  states  surveyed  by 
EAC,  industrial  wastes  are  the  second  most  preva- 
lent contaminants  of  groundwater,  which  concurs 
with  the  EPA  regional  survey.  In  the  northcentral 
states,  where  agricultural  activities  are  important, 
industrial  wastes  are  ranked  third  in  reported  fre- 
quency of  contamination.  In  the  southwestern  and 
southcentral  states,  disposal  of  oil-field  brines  ac- 
counts for  a  high  percentage  of  industry-related 
contamination.     Beyond     industrial     wastes     and 
human  and  animal  wastes,  the  sources  of  contami- 
nation vary  considerably  from  one  region  of  the 
country   to   another   depending   on   the   intensive 
activities  of  a  particular  state  and  the  geographic 
and  geologic  location  of  the  state.  (See  also  W88- 
02602)  (Geiger-PTT) 
W88-02603 


MOVEMENT  OF  CONTAMINANTS  IN 
GROUNDWATER:  GROUNDWATER  TRANS- 
PORT -  ADVECTION  AND  DISPERSION, 

Wisconsin  Univ. -Madison. 

M.  P.  Anderson. 

Groundwater  Contamination,  National  Academy 

Press,  Washington,  DC.  February  1984.  p  37-45,  5 

fig,  47  ref. 

Descriptors:  'Groundwater  movement,  'Ground- 
water recharge,  'Groundwater  pollution,  'Path  of 
pollutants,  'Dispersion,  'Mathematical  models, 
Advection,  Geologic  fractures,  Water  quality  con- 
trol, Geohydrology,  Mathematical  studies. 

The  state  of  the  art  for  quantifying  dispersion  in 
continous  porous  media  is  discussed  in  relation  to 
the  movement  of  contaminants  in  groundwater. 
Results  from  several  studies  suggest  that  dispersion 
is  non-Fickian  near  the  source  of  the  contaminant 
and  therefore  the  standard  form  of  the  advection- 
dispersion  equation  does  not  apply.   A  modified 


form  of  the  equation  could  be  derived  for  analyz- 
ing non-Fickian  transport  for  small  times.  The 
standard  approach  in  analyzing  dispersion  involves 
the  use  of  an  average  linear  velocity  and  a  disper- 
sion term.  Although  there  has  been  considerable 
progress  within  the  past  5  yr  in  understanding  the 
nature  of  macroscopic  dispersion  in  porous  media, 
to  date,  a  credible,  practical,  and  reliable  model  for 
analyzing  contaminant  transport  near  the  source 
has  not  been  identified.  However,  theoretical  stud- 
ies by  several  researchers  suggest  that  for  large 
times  or  large  travel  distances  the  dispersion  com- 
ponent of  the  advection-dispersion  equation  can  be 
represented  by  an  expression  analogous  to  Fick's 
second  law  of  diffusion,  and  therefore  the  classical 
advection-dispersion  equation  will  accuretely  sim- 
ulate contaminant  transport  in  porous  media,  pro- 
vided that  dispersivity  can  be  quantified  in  a  mean- 
ingful way.  Models  of  dispersion  in  fractured  rock 
support  the  following  conclusions:  diffusion  of 
contaminants  from  fractures  to  the  rock  matrix  can 
serve  as  a  significnat  retardation  mechanism;  and, 
dispersion  in  the  fracture  can  significantly  acceler- 
ate the  arrival  of  contaminants  at  a  discharge  point 
when  velocities  in  the  fractures  are  relatively  low. 
Velocity  in  fractures  can  be  represented  using  the 
so-called  cubic  law,  a  form  of  Darcy's  law.  (See 
also  W88-02602)  (Geiger-PTT) 
W88-02604 


CONTAMINANTS  IN  GROUNDWATER: 
CHEMICAL  PROCESSES, 

Waterloo  Univ.  (Ontario). 
J.  A.  Cherry,  R.  W.  Gillham,  and  J.  F.  Barker. 
Groundwater  Contamination,   National  Academy 
Press,  Washington,  DC.  February  1984.  p  46-64,  3 
fig,  73  ref. 

Descriptors:  'Path  of  pollutants,  'Water  chemis- 
try, 'Groundwater  pollution,  'Groundwater 
movement,  'Water  pollution  sources,  'Leaching, 
'Chemical  reactions,  Organic  compounds,  Metals, 
Inorganic  compounds,  Model  studies,  Adsorption, 
Oxidation,  Sorption. 

The  movement  of  most  toxic  contaminants  in 
groundwater  is  affected  by  chemical  reactions  that 
cause  transfer  of  contaminant  mass  between  the 
liquid  and  solid  phases  or  conversion  of  dissolved 
species  from  one  form  to  another.  The  chemical 
attenuation  of  inorganic  contaminants  occurs 
mainly  by  adsorption,  precipitation,  oxidation,  or 
reduction.  Organic  contaminants  can  be  adsorbed 
or  degraded  by  microbiological  processes,  but  at 
present  little  is  known  about  their  behavior,  par- 
ticularly under  the  anaerobic  conditions  that  are 
common  in  contaminated  groundwater.  Field  and 
laboratory  studies  have  established  that  various 
toxic  heavy  metals,  transition  metals,  metalloids, 
radionuclides,  and  other  inorganic  species  can  be 
mobile  or  immobile  in  the  groundwater  zone,  de- 
pending on  the  hydrogeochemical  conditions  rep- 
resented by  the  pH,  the  redox  condition,  the  ionic 
strength,  the  mineralogy,  the  solid-phase  surface 
area  and  the  complexing  capacity.  Although  the 
importance  of  chemical  reactions  in  the  attenuation 
of  contaminants  is  widely  recognized,  the  capabili- 
ties for  attenuation  predictions  are  not  well  devel- 
oped. This  is  the  case  because  the  chemical  proc- 
esses within  dynamic  groundwater  systems  are 
complex:  consequently,  many  of  the  geochemical 
parameters  in  predictive  models  are  problematic. 
The  prediction  problem  is  complicated  by  the  fact 
that  the  chemical  processes  are  continually  influ- 
enced by  the  redistribution  of  dissolved  species 
caused  by  molecular  diffusion  and  mechanical  dis- 
persion. The  complexities  of  these  mixing  process- 
es contribute  to  the  difficulties  in  developing  reli- 
able methods  for  predicting  the  chemical  behavior 
of  contaminants  in  the  groundwater  zone.  (See  also 
W88-02602)  (Author's  abstract) 
W88-02605 


SHALLOW   LAND   BURIAL  OF  MUNICIPAL 
WASTES, 

Illinois  State  Geological  Survey  Div.,  Champaign. 
For  primary  bibliographic  entry  see  Field  5E. 
W88-02606 
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DEEP  BURIAL  OF  TOXIC  WASTES, 

Arizona  Univ.,  Tucson. 

For  primary  bibliographic  entry  see  Field  5E. 

W88-02607 


GROUNDWATER  CONTAMINATION  AND 
AQUIFER  RECLAMATION  AT  THE  ROCKY 
MOUNTAIN  ARSENAL,  COLORADO, 

Geological  Survey,  Reston,  VA. 
L.  F.  Konikow,  and  D.  W.  Thompson. 
Groundwater  Contamination,   National  Academy 
Press,  Washington,  DC.  February  1984.  p  93-103, 
87  fig,  1  tab,  15  ref. 

Descriptors:  *Path  of  pollutants,  'Water  pollution 
control,  'Rocky  Mountain  Arsenal,  'Colorado, 
'Waste  disposal,  'Groundwater  pollution,  'Leach- 
ing, 'Industrial  wastes,  Hazardous  materials,  Moni- 
toring, Groundwater  management,  Waste  manage- 
ment, Aquifer  management,  Aquifer  testing,  Or- 
ganic compounds,  Water  pollution  sources, 
Wastewater  treatment. 

Groundwater  contamination  at  the  Rocky  Moun- 
tain Arsenal,  Colorado,  is  related  to  the  disposal  of 
liquid  industrial  wastes  and  to  industrial  leaks  and 
spills  that  have  occurred  during  the  40-yr  history 
of  operation  of  the  Arsenal.  From  1943  to  1956  the 
liquid  wastes  were  discharged  into  unlined  ponds, 
which  resulted  in  contamination  of  part  of  the 
underlying  alluvial  aquifer.  Since  1956,  disposal 
has  been  accomplished  by  discharge  into  an  as- 
phalt-lined reservoir,  which  significantly  reduced 
the  volume  of  contaminants  entering  the  aquifer. 
In  the  mid-1970's  toxic  organic  chemicals  were 
detected  outside  of  the  Arsenal  in  the  alluvial 
aquifer.  The  Colorado  Department  of  Health 
issued  three  orders,  which  called  for  a  halt  to 
unauthorized  discharges,  cleanup,  and  groundwat- 
er monitoring.  Subsequently,  a  management  com- 
mitment was  was  made  to  mitigate  the  problem.  A 
pilot  groundwater  containment  and  treatment 
system  was  constructed  in  1978;  it  consists  of  a 
bentonite  barrier  and  several  withdrawal  wells  to 
intercept  contaminated  groundwater  along  a  1500- 
ft  length  of  the  northern  Arsenal  boundary,  treat- 
ing the  water  with  an  activated  carbon  process, 
and  injecting  the  treated  water  on  the  downgra- 
dient  side  of  the  barrier  through  several  recharge 
wells.  Because  of  the  success  of  the  pilot  operation, 
it  is  being  expanded  at  present  to  intercept  most  of 
the  contaminated  underflow  crossing  the  entire 
north  boundary.  However,  boundary  interception 
alone  cannot  achieve  aquifer  restoration  at  the 
Arsenal.  It  is  anticipated  that  the  overall  final 
program  will  also  have  to  include  elements  of 
source  containment  and  isolation,  source  elimina- 
tion, process  modification  to  reduce  the  volume  of 
wastes  generated,  and  development  of  alternative 
waste-disposal  procedures  that  are  nonpolluting.  A 
variety  of  alternatives  have  been  proposed  and  are 
currently  being  evaluated  to  determine  the  most 
feasible  for  implementation.  The  research,  plan- 
ning, and  design  studies  that  are  necessary  to 
achieve  the  reclamation  goal  at  the  Arsenal  illus- 
trate that  an  effective  aquifer  restoration  program 
is  difficult  to  design  and  expensive  to  implement. 
(See  also  W88-02602)  (Author's  abstract) 
W88-02608 


GEOLOGIC  PROBLEMS  AT  LOW-LEVEL  RA- 
DIOACTIVE WASTE-DISPOSAL  SITES, 

Geological  Survey,  Reston,  VA. 

For  primary  bibliographic  entry  see  Field  5E. 
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GROUNDWATER  FLOW  MODELING  STUDY 
OF  THE  LOVE  CANAL  AREA,  NEW  YORK, 

GeoTrans,  Inc.,  Reston,  VA. 

For  primary  bibliographic  entry  see  Field  2F. 
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NONPOINT  CONTAMINATION  OF  GROUND- 
WATER ON  LONG  ISLAND,  NEW  YORK, 

Environmental    Protection    Agency,    Washington, 

DC. 

G  E  Kimmel. 

Groundwater  Contamination,   National   Academy 

Press,  Washington,  DC.  February  1984.  p  120-126, 


2  fig,  26  ref. 

Descriptors:  'Groundwater  pollution,  'Water  pol- 
lution sources,  'Nonpoint  pollution  sources,  'Path 
of  pollutants,  'Long  Island,  'New  York,  'Urban- 
ization, Industrial  wastes,  Pesticides,  Nitrates, 
Metals,  Saline  water  intrusion,  Organic  com- 
pounds, Groundwater  recharge,  Geohydrology, 
Land  use,  Wastewater  treatment. 

The  regional  contamination  of  the  groundwater 
supply  of  Long  Island,  New  York  resulting  from 
the  use  of  the  land  by  all  forms  of  man's  activity  is 
described.  Nonpoint  contamination  is  nearly 
island-wide  because  urbanization  and  agriculture 
have  both  contributed  to  the  problem.  The  geohy- 
drology of  the  island  was  studied  as  early  as  1906. 
The  unconsolidated  sediments  consist  of  four 
aquifers  and  two  confining  beds.  Encroachment  of 
saline  water  is  documented  in  the  first  half  of  this 
century  due  to  overpumping,  especially  in  Kings 
County.  Nitrate  levels  in  groundwater  have  in- 
creased because  of  the  widespread  use  of  invidi- 
vual  waste-disposal  systems  (cesspools  and  ceptic 
tanks)  and  the  use  of  manure  fertilizer  on  farmland. 
Heavy  metals  have  not  been  found  in  appreciable 
amounts  except  in  areas  of  point  source  contamina- 
tion. Synthetic  organic  chemicals,  mostly  cleaning 
fluids  and  solvents,  have  been  deposited  directly 
into  individual  disposal  systems  where  they  infil- 
trate into  the  groundwater.  Methylene  blue  active 
substances  present  in  synthetic  detergents  are 
added  largely  through  the  discharge  of  individual 
waste-disposal  systems  but  also  occur  from  leaks  in 
sewers  and  landfills.  By  1980,  pesticides  had  been 
identified  in  at  least  1200  farm  and  residential  wells 
in  the  north  and  south  forks.  Treatment  of  water 
supplies  may  become  necessary  in  the  future. 
Where  treatment  costs  may  be  too  costly,  water 
may  have  to  transported  from  one  section  of  the 
island  to  another.  (See  also  W88-02602)  (Geiger- 
PTT) 
W88-02611 


HYDROGEOCHEMICAL  STUDIES  AT  A 
LANDFILL  IN  DELAWARE, 

Geological  Survey,  Reston,  VA. 
M.  J.  Baedecker,  and  M.  A.  Apgar. 
Groundwater  Contamination,   National  Academy 
Press,  Washington,  DC.  February  1984.  p  127-138, 
8  fig,  3  tab,  15  ref.  Geological  Survey  and  DOE 
Agreement  No.  EPA-81-D-X0523. 

Descriptors:  'Landfills,  'Leachates,  'Groundwat- 
er pollution,  'Relief  wells,  'Path  of  pollutants, 
Aquifers,  Water  pollution  sources,  Industrial 
wastes,  Geochemistry,  Aquifer  testing,  Leaching, 
Groundwater  movement,  Organic  compounds, 
Metals,  Monitoring. 

Plumes  of  leachate  have  migrated  downgradient 
from  the  Army  Creek  landfill  in  Delaware,  a  site 
used  for  disposal  of  industrial  and  municipal  refuse 
during  the  1960's.  A  series  of  contaminant-recov- 
ery wells  was  installed  in  the  early  1970's  between 
the  landfill  and  downgradient  water-supply  wells 
to  intercept  and  remove  contaminated  water.  Be- 
neath the  landfill  and  immediately  downgradient  of 
the  landfill  large  amounts  of  iron  and  manganese 
are  dissolved,  organic  matter  is  oxidized  and  re- 
duced, oxygen  is  consumed,  ammonia  is  adsorbed, 
and  nitrate  is  reduced.  Farther  downgradient  some 
of  the  reactions  are  altered:  iron  and  manganese 
precipitate,  less  organic  matter  is  oxidized  and 
reduced  and  more  ammonia  is  removed  by  ion 
exchange.  Farther  downgradient  the  water  chemis- 
try is  controlled  largely  by  mixing.  Measurements 
of  chemical  constituents  in  water  near  the  landfill 
show  that  most  constituents  have  decreased  in 
concentration  over  an  8-yr  period  (1973-1981).  As 
leachate  moves  downgradient,  the  attenuation  of 
contaminants  is  controlled  by  the  following  proc- 
esses: operation  of  the  recovery-well  system  that 
removes  contaminated  water  and  reverses  the  local 
flow,  dilution  of  leachate  with  native  groundwater, 
mixing  of  anaerobic  leachate  with  oxygenated 
water  that  facilitates  the  decomposition  of  organic 
matter  and  precipitation  of  metals,  and  interaction 
of  contaminants  with  aquifer  materials.  Although 
the  recovery-well  system  has  intercepted  and  re- 
moved most  of  the  contaminated  water  and  the 
quality  of  water  from  most  downgradient  monitor 


wells  has  improved,  the  leachate  remains  anaero- 
bic, large  amounts  of  gases  are  generated,  and 
refractory  organic  compounds  are  present.  Contin- 
ued pumping  of  contaminant-recovery  wells  has 
lowered  the  head  in  the  aquifer  and  wasted  a  large 
amount  of  uncontaminated  groundwater.  (See  also 
W88-02602)  (Author's  abstract) 
W88-02612 


ASSESSMENT  OF  THE  POTENTIAL  FOR  RA- 
DIONUCLIDE MIGRATION  FROM  A  NUCLE- 
AR EXPLOSION  CAVITY, 

Los  Alamos  National  Lab.,  NM. 
D.  C.  Hoffman,  and  W.  R.  Daniels. 
Groundwater  Contamination,   National   Academy 
Press,  Washington,  DC.  February  1984.  p  139-146, 
7  fig,  7  tab,  12  ref. 

Descriptors:  'Radioactive  wastes,  'Path  of  pollut- 
ants, 'Groundwater  pollution,  'Water  pollution 
sources,  'Leaching,  Leachates,  Krypton  radioiso- 
topes, Ruthenium  radioisotopes,  Strontium  radioi- 
sotopes, Monitoring,  Radioactive  tracers. 

The  source  term  for  radionuclides  in  the  region  of 
the  Cambric  nuclear  explosion  has  been  deter- 
mined. Drillback  cores  were  obtained  and  ana- 
lyzed, and  water  was  pumped  from  several  vertical 
zones  and  analyzed.  Most  of  the  radioactivity  pro- 
duced in  the  test  was  found  to  be  retained  in  the 
fused  debris  with  only  low  concentrations  in  the 
water  that  had  been  in  contact  with  the  debris  for 
nearly  10  yr.  Most  of  the  radioactivity  and  the 
highest  specific  activities  of  all  radionuclides  were 
found  to  be  in  the  region  of  the  original  explosion 
cavity.  No  activity  was  found  50  m  below  the 
cavity.  Water  from  the  region  of  highest  radioac- 
tivity at  the  bottom  of  the  cavity  contained  only 
tritium  and  Sr90  at  levels  higher  than  the  recom- 
mended concentration  guides  for  water  in  uncon- 
trolled areas.  During  nearly  6  yr  (over  1.5  billion 
gallons  of  water)  of  pumping  from  a  satellite  well 
located  91  m  from  the  Cambric  cavity,  only  triti- 
um, which  is  present  as  HTO  and  chemically  the 
same  as  the  water,  and  Kr85,  which  seems  to  be 
dissolved  in  the  water,  have  been  positively  identi- 
fied in  water  removed  from  this  well,  although 
there  is  some  evidence  for  the  possible  migration  of 
minute  amounts  of  Rul06.  These  results  are  con- 
sistent with  laboratory  studies,  which  indicate  that, 
in  general,  radionuclide  sorption  is  sufficiently 
high  to  preclude  the  migration  of  such  nuclides 
from  the  original  cavity  to  the  satellite  well  in  the 
near  future.  Pumping  and  radioassay  of  water  from 
the  satellite  well  will  be  continued  to  investigate 
the  possible  arrival  of  nonsorbing  species.  (See  also 
W88-02602)  (Author's  abstract) 
W88-02613 


LEACHATE  PRODUCTION,  CONTROL  AND 
TREATMENT, 

Cleanaway  Ltd.,  Rayleigh  (England). 

For  primary  bibliographic  entry  see  Field  5E. 

W88-02644 


ACID  RAIN  SOURCEBOOK. 

For   primary   bibliographic   entry   see   Field   5G. 
W88-02650 


ACID  RAIN:  PROBLEM  DEFINITION, 

State  Univ.  of  New  York  at  Albany.  Atmospheric 

Sciences  Research  Center. 

For  primary  bibliographic  entry  see  Field  5C. 

W88-02651 


COMBATTING  ACID  RAIN  IN  GERMAN 
POWERPLANTS, 

Fichtner,  Beratende  Ingenieure  fuer  Energie-  und 
Waermewirtschaft  G.m.b.H.  und  Co.  KG.,  Stutt- 
gart (Germany,  F.R.) 

For  primary  bibliographic  entry  see  Field  5G. 
W88-02657 


CONTROL  ALTERNATIVES  AND  THE  ACID 
RAIN  ISSUE, 

Electric   Power   Research   Inst.,   Palo   Alto,   CA. 
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Coal  Combustion  Systems  Div. 

For   primary   bibliographic   entry   see   Field    5G. 

W88-02659 


BURNING      LOWER-SULFUR      COALS      TO 
REDUCE  S02  EMISSIONS, 

ICF,  Inc.,  Washington,  DC. 

For   primary   bibliographic   entry   see   Field   5G. 

W88-02660 


COAL  CLEANING:  THE  FIRST  STEP, 

For   primary   bibliographic   entry   see   Field    5G. 
W88-02661 


FLUIDIZED-BED  BOILERS  WITH  S02-EMIS- 
SIONS  CONTROL, 

Foster  Wheeler  Boiler  Corp.,  Livingston,  NJ. 
R.  L.  Gamble. 

IN:  The  Acid  Rain  Sourcebook.  McGraw-Hill, 
Inc.,   New   York,   NY.    1984.   p    124-135,    11    fig. 

Descriptors:  *Fluidized  beds,  'Sulfur  dioxides, 
•Emissions  control,  *Water  pollution  sources, 
Water  pollution  prevention,  Air  pollution,  Coal, 
Fuel,  Acid  rain.  Nitrogen  oxides,  Electric  power- 
plants. 

The  treating  of  the  acid  rain  problem  by  reducing 
the  S02  emissions  from  the  combustion  of  fossil 
fuels  has  been  the  subject  of  considerable  discus- 
sions, especially  where  the  possibility  of  Federal 
legislation  may  tighten  emissions-control  require- 
ments. While  there  are  various  techniques  for  re- 
ducing S02  emissions,  fluidized-bed  combustion 
(FBC)  within  a  limestone  bed  is  the  sole  means  of 
achieving  a  high-percentage  reduction  of  S02 
emissions  in  situ  with  the  fuel  combustion.  Since 
the  discovery  in  1970  that  limestone  in  a  fluidized 
bed  causes  the  reduction  of  S02  emissions,  the 
technology  has  been  commercialized  (numerous 
industrial  plants  using  FBC  are  now  in  operation) 
and  is  on  the  threshold  of  being  applied  in  the 
utility  industry.  While  most  of  the  applications  of 
FBC  overseas  have  been  geared  tyo  the  use  of 
low-grade  fuels,  many  other  countries  are  now 
requiring  control  of  both  S02  and  NOx  emissions; 
The  FBC  technique  is  available  to  meet  this  re- 
quirement. Most  of  the-applications  in  the  United 
States  have  included  S02-emissions  control  since 
the  first  industrial-sized  fluidized-bed  steam  gener- 
ator went  into  service  in  1976.  Many  industrial 
users  are  now  incorporating  cogeneraetion  of  elec- 
tricity into  the  systems  they  are  purchasing,  which 
provides  added  economic  benefits  plus  an  environ- 
mental improvement.  Retrofit  of  existing  utility 
steam  genertors  shows  the  promise  of  providing 
still  more  economic  and  environmental  benefits. 
(Lantz-PTT) 
W88-02662 


OPTIONS      FOR      REDUCING      NOX,      S02 
DURING  COMBUSTION, 

Babcock  and  Wilcox  Co.,  Barberton,  OH. 

For   primary   bibliographic   entry   see   Field   5G. 

W88-02663 


NONREGENERABLE   WET   FGD   CONTROLS 
S02  EMISSIONS, 

For   primary   bibliographic   entry   see   Field    5G. 
W88-02664 


CONTROLLING     ACID     RAIN     WITH     DRY 
SCRUBBING, 

Niro  Atomizer  A/S,  Soeborg  (Denmark). 

For   primary   bibliographic   entry   see   Field   5G. 

W88-02665 


SELECTING       OPTIMUM       CONTROL      TO 
REDUCE  ACID  RAIN, 

Ebasco  Services,  Inc.,  New  York. 

For  primary   bibliographic   entry   see   Field   5G. 

W88-02666 


USE  REGENERABLE  SCRUBBERS  TO  SLASH 
S02  EMISSIONS, 


United  Engineers  and  Constructors,  Inc.,  Philadel- 
phia, PA. 

For   primary   bibliographic   entry   see   Field    5G. 
W88-02667 


GENERAL  STATUS  OF  IGCC  DEVELOP- 
MENTS, 

Electric  Power  Research  Inst.,  Palo  Alto,  CA. 
For  primary  bibliographic  entry  see  Field  5G. 
W88-02668 


PRESSURIZED    FLUIDIZED-BED    COMBUS- 
TION: A  FUTURE  OPTION, 

American  Electric  Power  Service  Corp.,  Colum- 
bus, OH. 

For   primary   bibliographic   entry   see   Field   5G. 
W88-02669 


TECHNIQUES  FOR  REDUCING  NOX  FROM 
COAL-FIRED  UNITS, 

Combustion  Engineering,  Inc.,  Chattanooga,  TN. 
For  primary  bibliographic  entry  see  Field  5G. 
W88-02670 


CONCENTRATION  AND  FLUX  PROFILES  OF 
PCBS,  DDTS  AND  PAHS  IN  A  DATED  SEDI- 
MENT CORE  FROM  THE  LAGOON  OF 
VENICE, 

Venice  Univ.  (Italy).  Facolta  di  Chimica  Indus- 
trial. 

B.  Pavoni,  A.  Sfriso,  and  A.  Marcomini. 
Marine  Chemistry  MRCHBD,  Vol.  21,  No.  1,  p 
25-35,  May   1987.  6  fig,  3  tab,   16  ref.  (C.N.R.), 
Grant  83.02139.59. 

Descriptors:  *Path  of  pollutants,  *Sediment  analy- 
sis, *Sedimentation,  "Chlorinated  hydrocarbons, 
"Organic  compounds,  "Sediment  cores,  Lead  iso- 
topes, Venice,  Lagoons,  Sediments. 

Concentrations  of  chlorinated  hydrocarbons  (p,p'- 
DDT,  DDD,  DDE,  polychlorinated  biphenyls) 
and  polycyclic  aromatic  hydrocarbons  were  deter- 
mined by  GC,  GC-MS  and  HPLC  in  the  15  sec- 
tions of  a  210Pb  radiodated  sediment  core  (50  cm 
length;  10  cm  id)  sampled  in  the  lagoon  of  Venice. 
From  the  average  sedimentation  rate  of  each  sec- 
tion, the  fluxes  of  contaminants  to  the  sediment 
surface  were  calculated  and  interpreted  on  the 
basis  of  the  industrial  evolution  of  the  Venetian 
region.  (Author's  abstract) 
W88-02675 


HYDROCARBONS  IN  THE  WATER  COLUMN 

OF  THE  CARTEAU  BAY  (GULF  OF  FOS-SUR- 

MER,  MEDITERRANEAN  SEA), 

Centre  d'Oceanologie  de  Marseille  (France). 

R.  Siron,  G.  Giusti,  and  F.  Blanc. 

Marine  Chemistry  MRCHBD,  Vol.  21,  No.   1,  p 

75-89,  May  1987.  5  fig,  5  tab,  27  ref.  Delegation 

Generale  a  la  Recherche  Scientifique  et  Technique 

Grant  84-217. 

Descriptors:  "Hydrocarbons,  "Path  of  pollutants, 
"Carteau  Bay,  "Sediment-water  interface,  "Water 
pollution  sources,  Transport,  Water  pollution, 
Sediments,  Distribution. 

The  distribution  of  hydrocarbons  in  the  water 
column  seems  to  be  affected  by  inputs  from  both 
interfaces  of  accumulation:  the  surface  microlayer 
and  the  water/sediment  interface.  Volatilization 
and  accommodation  appear  to  be  the  major  factors 
controlling  the  fate  of  hydrocarbons,  especially  in 
the  dissolved  phase,  whereas  some  classes  of  parti- 
cles are  confirmed  as  important  supports  for  the 
transport  of  such  pollutants.  In  this  respect,  the  20- 
200  micron  planktonic  fraction  is  less  contaminated 
than  the  total  suspended  matter.  This  study  gives 
evidence  for  intense  bacterial  degradation  affecting 
the  hydrocarbons  in  the  whole  water  column.  In 
spite  of  the  chronic  petroleum  pollution,  we  have 
also  observed  the  predominance  of  n-alkanes  in  the 
(n-C16;  n-C18)  and  (n-C27,  n-C29)  boiling  ranges, 
which  could  be  used  as  biological  markers  in  these 
highly  polluted  waters.  (Author's  abstract) 
W88-02677 


Sources  Of  Pollution — Group  5B 

NIGHT-TIME  N205/N03  CHEMISTRY  AND 
NITRATE  IN  DEW  WATER, 

Ford  Motor  Co.,  Dearborn,  MI.  Research  Staff. 
T.  Y.  Chang,  G.  Kuntasal,  and  W.  R.  Pierson. 
Atmospheric  Environment  ATENBP,  Vol.  21,  No. 
6,  p   1345-1351,  June   1987.    1   fig,   5  tab,  26  ref. 

Descriptors:  "Water  chemistry,  "Gas  phase  chem- 
istry, "Atmospheric  chemistry,  "Nitric  acid,  "Acid 
rain,  "Nitrates,  "Dew,  "Model  studies,  Chemical 
reactions,  Deposition. 

Night-time  gas-phase  chemistry  and  deposition  of 
HN03,  N03  and  N205  to  dew  water  have  been 
evaluated  by  using  a  one-layer  model  and  dew 
nitrate  data  obtained  at  a  site  on  Allegheny  Moun- 
tain in  southwest  Pennsylvania.  The  major  source 
of  dew  nitrate  is  generally  HN03  vapor  generated 
by  photochemical  reactions  during  daylight  hours. 
However,  if  N205  is  deposited  to  dew  as  efficient- 
ly as  HN03  vapor,  the  night-time  deposition  of 
N205  is  shown  to  contribute  significantly  to  dew 
nitrate.  For  a  few  events  where  the  highest  N02 
concentrations  (13-16  ppb)  were  measured,  it  is 
shown  that  the  deposition  of  N205  could  have 
•been  the  main  source  of  nitrate  in  dew  water. 
(Author's  abstract) 
W88-02682 


VARIATION  OF  WET  DEPOSITION  CHEMIS- 
TRY IN  SEQUOIA  NATIONAL  PARK,  CALI- 
FORNIA, 

Sequoia  and  Kings  Canyon  National  Parks,  Three 

Rivers,  CA. 

T.  J.  Stohlgren,  and  D.  J.  Parsons. 

Atmospheric  Environment  ATENBP,  Vol.  21,  No. 

6,  p   1369-1374,  June   1987.  2  fig,  3  tab,  27  ref. 

Descriptors:  "Rain  chemistry,  "Water  chemistry, 
"Rainfall,  "Deposition,  "Acid  rain,  "Sequoia  Na- 
tional Park,  Ions,  Acidity,  Rain,  Nitrates,  Sulfates. 

Sequoia  National  Park  has  monitored  wet  deposi- 
tion chemistry  in  conjunction  with  the  National 
Atmospheric  Deposition  Program  and  National 
Trends  Network  (NADP/NTN),  on  a  weekly 
basis  since  July,  1980.  Annual  deposition  of  H, 
N03  and  S04  (0.045,  3.6,  and  3.9  kg/ha/a,  respec- 
tively) is  relatively  low  compared  to  that  measured 
in  the  eastern  United  States,  or  in  the  urban  Los 
Angeles  and  San  Francisco  areas.  Weekly  ion  con- 
centrations are  highly  variable.  Maximum  concen- 
trations of  324,  162,  and  156  microequiv/L  of  H, 
N03  and  S04  have  been  recorded  for  one  low 
volume  summer  storm  (1.4  mm).  Summer  concen- 
trations of  N03  and  S04  averaged  two  and  five 
times  higher,  respectively,  than  concentrations  re- 
ported for  remote  areas  in  the  world.  There  is 
considerable  variability  in  the  ionic  concentration 
of  low  volume  samples,  and  much  less  variability 
in  moderate  and  high  volume  samples.  (Author's 
abstract) 
W88-02685 


TREATING  UNCERTAINTY  IN  MODELS  OF 
THE  ATMOSPHERIC  CHEMISTRY  OF  NI- 
TROGEN COMPOUNDS, 

UKAEA  Atomic  Energy  Research  Establishment, 

Harwell   (England).    Modelling   and   Assessments 

Group. 

For  primary  bibliographic  entry  see  Field  2K. 

W88-02687 


DEPOSITION  OF  RADIONUCLIDES  FROM 
CHERNOBYL  TO  A  FOREST  IN  BELGIUM, 

Louvain  Univ.  (Belgium). 

C.  Ronneau,  J.  Cara,  and  D.  Apers. 

Atmospheric  Environment  ATENBP,  Vol.  21,  No. 

6,  p  1467-1468,  June  1987.  2  tab,  2  ref. 

Descriptors:  "Path  of  pollutants,  "Radionuclides, 
"Rainfall,  "Chernobyl,  "Fallout,  "Belgium,  Depo- 
sition, Radioactivity,  Cesium  isotopes. 

In  the  course  of  a  study  performed  on  traditional 
pollutants,  deposition  of  radionuclides  from  Cher- 
nobyl was  observed  at  a  forest  in  E  Belgium.  The 
main  deposition  flux  occurred  as  a  consequence  of 
a  7.4  mm  rainfall  episode  which  took  place  on  4 
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Group  5B — Sources  Of  Pollution 

May.  The  deposition  behavior  of  radionuclides  is 
very  similar  to  the  behavior  of  traditional  pollut- 
ants with  the  noteworthy  exception  of  radioactive 
cesium  which  seems  to  have  been  absorbed  by  tree 
foliage.  Of  all  the  radionuclides  from  Chernobyl 
detected,  cesium  occupies  a  conspicuous  position 
because  it  is  very  likely  absorbed  by  plant  foliage 
in  a  rapid  and  efficient  way.  Controlling  this  air- 
rain-plant  transfer  is  not  an  easy  task  because:  (i) 
cesium  is  readily  dispersed  into  the  plant  and,  (ii) 
external  contamination  of  plant  material  blurs  the 
possible  internal  radioactivity.  In  any  case,  it  seems 
reasonable  to  suggest  that  particular  attention  by 
drawn  to  this  direct  transfer  which  seems  to  be 
much  more  efficient  than  the  transfer  via  soil  and 
uptake  by  plant  roots.  (Alexander-PTT) 
W88-02688 


INFLUENCE  OF  INPUTS  TO  THE  FIRTH  OF 
FORTH  ON  THE  CONCENTRATIONS  OF 
TRACE  METALS  IN  COASTAL  WATERS, 

Marine  Lab.,  Aberdeen  (Scotland). 

P.  W.  Balls,  and  G.  Topping. 

Environmental  Pollution  ENVRAL,  Vol.  45,  No. 

3,  p  159-172,  1987.  12  fig,  1  tab,  13  ref. 

Descriptors:  *Water  pollution  sources,  'Firth  of 
Forth,  'Coastal  waters,  'Trace  metals,  'Heavy 
metals,  Distribution,  Copper,  Lead,  Cadmium, 
Scotland,  Sediments. 

The  distribution  of  copper,  lead  and  cadmium  in 
dissolved  and  particulate  phases  has  been  investi- 
gated in  the  Firth  of  Forth,  Scotland,  an  embay- 
ment  of  the  North  Sea.  The  effect  of  riverine  and 
anthropogenic  trace  metal  inputs  on  concentrations 
in  the  Firth  of  Forth  and  adjacent  North  Sea  is 
examined.  For  the  dissolved  phase  the  effect  of 
such  inputs  is  confined  to  the  immediate  area  of 
discharge.  Concentrations  in  the  outer  Firth  are 
indistinguishable  from  those  in  coastal  waters  of 
the  North  Sea,  ca.  Cu,  0.2  microgram(ug)/cu  dm 
(3.1nM);  Pb,  0.025  ug/cu  dm  (0.12  nM)  and  Cd, 
0.020  ug/cu  dm  (0.18  nM).  There  is  evidence  that 
particulates  enhanced  in  trace  metals,  relative  to 
bottom  sediments,  are  leaving  the  Forth  and  enter- 
ing the  North  Sea.  Predictions  of  the  total  metal 
concentrations  in  the  waters  of  the  inner  Firth, 
based  on  riverine,  industrial  and  sewage  associated 
inputs,  show  reasonable  agreement  with  observed 
values.  (Author's  abstract) 
W88-02690 


MICROBIAL  DESULFONATION  OF  SUBSTI- 
TUTED NAPHTHALENESULFONIC  ACIDS 
AND  BENZENESULFONIC  ACIDS, 

Eidgenoessische  Technische   Hochschule,   Zurich 
(Switzerland).  Inst,  fuer  Mikrobiologisches. 
D.  Zurrer,  A.  M.  Cook,  and  T.  Leisinger. 
Applied       and       Environmental       Microbiology 
AEMIDF,  Vol.  53,  No.  7,  p  1459-1463,  July  1987. 
3  fig,  2  tab,  22  ref. 

Descriptors:  'Wastewater  treatment,  'Fate  of  pol- 
lutants, 'Biodegradation,  'Naphthalenesulfonic 
acids,  Desulfonation,  Bacteria,  Cultures, 
Wastewater,  Organic  compounds. 

Sulfur-limited  batch  enrichment  cultures  contain- 
ing one  of  nine  multisubstituted  naphthalenesulfon- 
ates  and  an  inoculum  from  sewage  yielded  several 
taxa  of  bacteria  which  could  quantitatively  utilize 
19  sulfonated  aromatic  compounds  as  the  sole 
sulfur  source  for  growth.  Growth  yields  were 
about  4  kg  of  protein  per  mol  of  sulfur.  Specific 
degradation  rates  were  about  4  to  14  microkat/kg 
of  protein.  A  Pseudomonas  sp.,  an  Arthrobacter 
sp.,  and  an  unidentified  bacterium  were  examined. 
Each  desulfonated  at  least  1 6  aromatic  compounds, 
none  of  which  served  as  a  carbon  source.  Pseudo- 
monas sp.  strain  S-313  converted  1-naphthalenesul- 
fonic  acid,  2-naphthalenesulfonic  acid,  5-amino-l- 
naphthalenesulfonic  acid,  benzenesulfonic  acid, 
and  3-amino-bcnzenesulfonic  acid  to  1-naphthol,  2- 
naphthol,  5-amino-  1-naphthol,  phenol,  and  3-amin- 
ophenol,  respectively.  Experiments  with  1802 
snowed  that  the  hydroxyl  group  was  derived  from 
molecular  oxygen.  (Author's  abstract) 
W88-O2705 


CHANGES  IN  ESCHERICHIA  COLI  CELLS 
STARVED  IN  SEAWATER  OR  GROWN  IN 
SEAWATER-WASTEWATER  MIXTURES, 

Centre  d'Etudes  et  de  Recherches  de  Biologie  et 
d'Oceanographie  Medicale,  Nice  (France). 
P.  M.  Munro,  M.  J.  Gauthier,  and  F.  M.  Laumond. 
Applied  and  Environmental  Microbiology 
AEMIDF,  Vol.  53,  No.  7,  p  1476-1481,  July  1987. 
5  fig,  6  tab,  31  ref.  WHO  Grant  Fral6(K). 

Descriptors:  'Bioindicators,  'Escherichia  coli, 
'Adaptation,  'Seawater,  'Wastewater,  Metabo- 
lism, Mortality,  Starvation,  Enzymes,  Salt  toler- 
ance. 

Some  metabolic  modifications  of  Escherichia  coli 
cells  during  starvation  in  seawater  were  studied  in 
laboratory  microcosms.  The  apparent  die-off  of 
this  bacterium  under  such  conditions,  as  observed 
by  comparing  the  enumeration  of  CFU  in  conven- 
tional freshwater  media  and  direct  epifluorescence 
counts,  was  partially  prevented  when  cells  were 
previously  grown  in  salted  organic  medium  or  on 
seawater-wastewater  agar.  Beta-Galactosidase  ac- 
tivity of  starved  cells  disappeared  gradually  with 
time,  even  though  some  other  enzymatic  activities, 
such  as  that  of  alkaline  phosphatase,  increased. 
Moreover,  some  modifications  of  sensitivity  to 
antibiotics,  heavy  metals,  and  bacteriophages  in 
seawater-  and  wastewater-grown  cells  suggested 
that  the  cells  undergo  structural  changes  under 
natural  marine  conditions.  These  results  provide 
additional  experimental  data  indicating  the  possible 
active  adaptation  of  E.  coli  cells  to  seawater.  (Au- 
thor's abstract) 
W88-02706 


EFFECT  OF  ADAPTATION  TO  PHENOL  ON 
BIODEGRADATION  OF  MONOSUBSTITUTED 
PHENOLS  BY  AQUATIC  MICROBIAL  COM- 
MUNITIES, 

Procter  and  Gamble  Co.,  Cincinnati,  OH.  Ivory- 
dale  Technical  Center. 
For  primary  bibliographic  entry  see  Field  5C. 

W88-02707 


TILTED-BED  SIMULATION  OF  EROSION 
AND  CHEMICAL  RUNOFF  FROM  AGRICUL- 
TURAL FIELDS:  I.  RUNOFF  OF  SEDIMENT 
AND  SEDIMENT-ASSOCIATED  COPPER  AND 
ZINC, 

Agricultural  Research  Service,  Tifton,  GA.  South- 
east Watershed  Research  Center. 
R.  D.  Wauchope. 

Journal  of  Environmental  Quality  JEVQAA,  Vol. 
16,  No.  3,  p  206-212,  July-September  1987.  1  fig,  3 
tab,  35  ref. 

Descriptors:  'Sediments,  'Copper,  'Zinc,  'Ero- 
sion, 'Runoff,  'Path  of  pollutants,  'Model  studies, 
'Soil  erosion,  'Water  pollution  sources,  'Agricul- 
ture, Pesticides,  Simulated  rainfall,  Rainfall,  Salts, 
Metals,  Flow  rate. 

Pesticide  loss  from  agricultural  fields  by  runoff 
was  simulated  using  a  rainfall  simulator  over  2.2- 
by  1.2-m  fiberglass  'tilted  bed'  soil  trays.  Intense 
rainfall  events  were  applied  to  eight  trays  contain- 
ing a  loam  soil  at  1.3  +  or  -  0.4%  slope.  To 
simulate  soil-surface-applied  pesticides  that  are  lost 
in  the  sediment  phase  of  runoff,  the  soil  surfaces  of 
six  of  the  trays  (two  were  used  as  controls)  were 
sprayed  with  aqueous  solutions  of  Cu  and  Zn  salts 
to  give  'application  rates'  of  1  kg  elemental  Cu  and 
Zn/ha.  The  rainfall  simulator  applied  30  mm  of 
rain  to  the  trays  in  5  min  with  a  CV  of  10%,  and 
an  average  of  7.6  mm  of  runoff  was  obtained  with 
a  CV  of  14%.  The  trays  that  received  salt  applica- 
tions showed  significantly  lower  erosion  rates  (629 
+  or  -  160  kg/ha)  than  those  that  did  not  receive 
salts  (1200  +  or  -  100  kg/ha),  even  though  the 
total  salt  applied  was  only  11  kg/ha.  All  measura- 
ble Cu  and  Zn  was  found  in  the  sediment  phase  of 
the  runoff,  and  enrichment  of  the  metals  in  the 
sediment  was  a  function  of  runoff  flow  rate.  The 
estimated  adsorption  constants  (K  sub  d)  for  Cu 
and  Zn  in  this  soil  were  186  and  20,  respectively, 
but  this  difference  did  not  effect  runoff  losses;  the 
total  loads  of  Cu  and  Zn  from  individual  trays, 
after  correction  for  background  Cu  and  Zn,  were 
essentially  identical  and  highly  correlated  with  soil 


loss.  The  total  losses  of  the  tracers  ranged  from  3 
to  7%  of  the  amounts  applied,  in  good  agreement 
with  field  studies  of  losses  of  pesticides  strongly 
bound  to  soil.  These  results  suggest  that  this 
system  may  provide  an  inexpensive  alternative  to 
field  testing  for  pesticide  mobility  in  runoff,  and 
provide  insights  into  the  physical  process  by  which 
pesticides  are  entrained  into  runoff.  (See  also  W88- 
02716)  (Author's  abstract) 
W88-02715 


TILTED-BED  SIMULATION  OF  EROSION 
AND  CHEMICAL  RUNOFF  FROM  AGRICUL- 
TURAL FIELDS:  II.  EFFECTS  OF  FORMULA- 
TION ON  ATRAZINE  RUNOFF, 

Agricultural  Research  Service,  Tifton,  GA.  South- 
east Watershed  Research  Center. 
R.  D.  Wauchope. 

Journal  of  Environmental  Quality  JEVQAA,  Vol. 
16,  No.  3,  p  212-216,  July-September  1987.  1  fig,  1 
tab,  21  ref. 

Descriptors:  'Atrazine,  'Erosion,  'Runoff,  'Path 
of  pollutants,  'Soil  erosion,  'Water  pollution 
sources,  'Model  studies,  'Agriculture,  Pesticides, 
Simulated  rainfall,  Rainfall,  Field  tests. 

The  concentrations  and  loads  of  atrazine  (6-chloro- 
N-ethyl-N'-(l-methylethyl)-l,3,5-triazine-2,4- 
diamine)  in  runoff  water  from  'tilted-bed'  soil  trays 
under  intense  simulated  rainfall  were  similar  to 
losses  reported  in  field  studies.  Atrazine  was  ap- 
plied at  rates  of  2.7  to  3.4  kg/ha  as  emulsion, 
wettable  powder,  dispersible  liquid,  and  dispersible 
granule  formulations,  on  a  loam  soil  in  eight  2.2- 
by  1.2-m  trays  tilted  to  1.3%  slope.  In  simulated 
storms  in  which  3  cm  of  rainfall  fell  in  5  min  and 
generated  0.7  cm  of  runoff,  total  atrazine  losses 
ranged  from  4  to  8%  for  the  emulsion  and  dispersi- 
ble-liquid  applications  and  9  to  12%  for  the  dis- 
persible-granule  and  wettable-powder  formula- 
tions. One-fifth  of  the  total  losses  occurred  in  the 
first  liter  of  the  runoff.  This  initial  'flush'  loss  of 
atrazine  in  the  water  front  resulted  in  concentra- 
tions up  to  23  mg/L  in  the  first  runoff  depending 
on  the  differing  particle  sizes  of  the  spray  deposits 
of  the  different  atrazine  formulations.  The  tilted- 
bed/rainfall  simulator  system  appears  to  offer 
promise  as  an  inexpensive  and  convenient  supple- 
ment to  field  experiments  for  characterizing  pesti- 
cide movement  or  yield  in  runoff  and  evaluating 
the  potential  of  new  chemicals  for  nonpoint  source 
pollution.  (See  also  W88-02715)  (Author's  abstract) 
W88-02716 


SIMULTANEOUS  DETERMINATION  OF  NI- 
TRIFICATION AND  NITRATE  REDUCTION 
IN  SEDIMENT-WATER  COLUMNS  BY  NI- 
TRATE-15  DILUTION, 

Louisiana  State  Univ.,  Baton  Rouge.  Center  for 

Wetland  Resources. 

R.  D.  DeLaune,  and  C.  J.  Smith. 

Journal  of  Environmental  Quality  JEVQAA,  Vol. 

16,  No.  3,  p  227-230,  July-September  1987.  2  fig,  2 

tab,  22  ref.  NSF  Grant  BSR-841006. 

Descriptors:  'Analytical  methods,  'Nitrification, 
'Nitrate  reduction,  'Sediments,  'Isotope  studies, 
'Fate  of  pollutants,  'Lakes,  'Limnology,  'Runoff, 
Nitrates,  Incubation,  Tracers. 

The  magnitude  of  N  loss  from  nitrification-denitri- 
fication  reactions  in  sediment-water  columns  of  a 
freshwater  lake  of  Louisiana  Gulf  Coast  drainage 
basin  receiving  elevated  N  loading  from  agricultur- 
al runoff  was  determining  using  15N03  dilution. 
Isotope  dilution  using  added  labeled  N03  allowed 
for  the  simultaneous  determination  of  nitrification 
and  N03  reduction  in  the  sediment-water  column. 
The  contribution  of  internal  NH4  pools  in  bottom 
sediment  to  N03  content  in  water  column  through 
diffusion  and  nitrification  was  measured.  Nitrate 
reduction  averaged  134  micromol/sq  m/h  over  a 
50-d  incubation  period  in  the  sediment-water  col- 
umns. Nitrification  averaged  90  micromol/sq  m/h, 
approximately  70%  of  the  denitrification  rate.  Ni- 
trification and  ammonium  assimilation  were  also 
determined  in  lake  water  using  15N-labeled  NH4 
as  a  tracer.  The  nitrification  rate  determined  in  the 
water  (0.9-1.4  mmol  N  cu  m/d)  was  less  than  the 
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rates  measured  in  the  sediment-water  columns  (1.4- 
3.3  mmol  N  cu  m/d)  using  15N03  dilution.  The 
results  presented  and  isotope  dilution  technique 
used  are  applicable  for  use  in  understanding  the 
fate  of  N  in  sediment-water  systems  of  other  aquat- 
ic environments.  (Author's  abstract) 
W88-02718 


ELEMENT  LEACHING  AND  CAPILLARY 
RISE  IN  SANDY  SOIL  CORES:  EXPERIMEN- 
TAL RESULTS, 

Atomic  Energy  of  Canada  Ltd.,  Pinawa  (Manito- 
ba). Whiteshell  Nuclear  Research  Establishment. 
For  primary  bibliographic  entry  see  Field  2G. 
W88-02722 

FLUORIDE  DISTRIBUTION  AND  TRANS- 
PORT ALONG  RIVERS  IN  THE  FRENCH 
ALPS, 

National   Research   Council   of  Canada,    Ottawa 
(Ontario).  Div.  of  Biological  Sciences. 
A.  Kudo,  J.-P.  Garrec,  and  R.  Plebin. 
Ecotoxicology       and       Environmental       Safety 
EESADV,  Vol.  13,  No.  3,  p  263-273,  June  1987.  2 
fig,  5  tab,  12  ref. 

Descriptors:  'Fluorides,  *Path  of  pollutants, 
•Rivers,  'French  Alps,  'Sediments,  'Water  analy- 
sis, Plants,  Tissue  analysis,  Transport,  Arc  river. 

Fluoride  concentrations  in  water,  sediments,  and 
plants  were  determined  at  26  locations  along  five 
rivers  in  the  French  Alps  where  aluminum  facto- 
ries have  been  discharging  fluoride  into  the  sur- 
rounding environment  since  the  end  of  the  last 
century.  Despite  a  wide  range  of  biological  and 
constructional  damages  caused  by  fluoride  con- 
tamination in  the  past,  there  was  no  alarming  level 
of  fluoride  found  in  the  water,  sediments,  or  plants. 
Fluoride  concentration  in  water  ranged  from  0.11 
ppm  (considered  to  be  natural  background  level)  to 
0.62  ppm  (moderate  contamination).  The  highest 
fluoride  concentration  was  360  ppm  in  sediments 
and  207  ppm  in  plants.  The  increase  of  fluoride 
concentration  along  the  rivers  was  gradual  from 
upstream  to  downstream.  This  gradual  increase 
suggested  that  the  fluoride  pathway  was  from  fac- 
tory to  stack,  to  air,  to  the  entire  valley,  and  to  the 
river.  The  amount  of  fluoride  transported  from  the 
Maurienne  valley  by  the  Arc  river  was  estimated 
to  be  680  tons  per  year.  Of  this  97.8%  tons  (665 
tons)  was  transported  by  the  flowing  water  and  the 
rest  (2.2%  or  15  tons)  by  sediments  moving  down- 
stream. (Author's  abstract) 
W88-02726 


ANALYTICAL  MODEL  FOR  MULTIDIMEN- 
SIONAL TRANSPORT  OF  A  DECAYING  CON- 
TAMINANT SPECIES, 

Texas  A  and  M  Univ.,  College  Station.  Dept.  of 

Geology. 

P.  A.  Domenico. 

Journal  of  Hydrology  JHYDA7,  Vol.  91,  No.  1/2, 

p  49-58,  May  15,  1987.  3  fig,  10  ref. 

Descriptors:  'Path  of  pollutants,  'Fate  of  pollut- 
ants, 'Pollutant  transport,  'Groundwater  move- 
ment, 'Groundwater,  'Mathematical  models, 
•Model  studies,  'Data  interpretation,  'Ground- 
water pollution,  Radioactive  wastes,  Biodegrada- 
tion,  Degradation  half-life,  Mathematical  equa- 
tions. 

A  mathematical  model  is  developed  for  a  finite 
source  that  incorporates  one-dimensional  ground- 
water velocity,  longitudinal  and  transverse  disper- 
sion, and  some  form  of  decay  for  either  radionu- 
clides or  biodegradable  organics.  The  model  is 
employed  in  a  calibration  procedure  that  permits 
the  determination  of  up  to  seven  parameters  from  a 
known  spatial  distribution  of  concentrations.  The 
determined  parameters  include  the  velocity  of  the 
contaminant,  source  size  and  concentration,  and  up 
to  three  dispersivities  for  a  three  dimensional  prob- 
lem. For  a  biodegradable  organic,  a  combined  pa- 
rameter incorporates  the  ratio  of  velocity  to  a 
degradation  half-life  and  is  readily  determined 
form  the  field  data.  (Author's  abstract) 
W88-02766 


COMPARING  A  THREE-DIMENSIONAL  AND 
A  DUPUIT-FORCHHEIMER  SOLUTION  FOR 
A  CIRCULAR  RECHARGE  AREA  IN  A  CON- 
FINED AQUIFER, 

Indiana  Univ.,  Bloomington.  School  of  Public  and 

Environmental  Affairs. 

H.  M.  Haitjema. 

Journal  of  Hydrology  JHYDA7,  Vol.  91,  No.  1/2, 

p  83-101,  May  15,   1987.  9  fig,   11  ref,  3  append. 

Descriptors:  'Path  of  pollutants,  'Confined 
aquifers,  'Groundwater  movement,  'Model  stud- 
ies, 'Groundwater  recharge,  'Groundwater  pollu- 
tion, 'Model  studies,  'Data  interpretation,  Fate  of 
pollutants,  Comparison  studies,  Dupuit-Forsch- 
heimer  solution,  Circular  recharge,  Mathematical 
models,  Mathematical  equations.  Mathematical 
studies,  Groundwater,  Leaching. 

An  exact,  closed-form  analytic  solution  is  present- 
ed for  three-dimensional  steady-state  flow  due  to  a 
source  disc.  The  solution  is  used  to  model  a  circu- 
lar recharge  area  at  the  upper  boundary  of  a  con- 
fined aquifer.  Streamlines  and  contour  plots  of 
equipotentials  are  compared  with  those  obtained 
from  a  Dupuit-Forschheimer  solution.  The  latter 
solution  is  approximate  in  that  resistance  to  verti- 
cal flow  is  ignored.  As  further  illustration,  a 
groundwater  contamination  problem  is  solved;  that 
of  a  leaching  circular  pond  in  a  uniform  flow  field. 
Some  streamlines  and  the  shape  of  the  downstream 
plume  are  plotted  for  both  the  three-dimensional 
and  the  Dupuit-Forschheimer  solution.  It  appears 
that  when  the  recharge  area  is  sufficiently  large, 
the  Dupuit-Forschheimer  solution  is  quite  ade- 
quate, particularly  when  tracing  streamlines.  The 
results,  therefore,  confirm  the  validity  of  the 
Dupuit-Forschheimer  assumption  when  modeling 
regional  flow,  even  under  circumstances  of  areal 
recharge.  However,  when  the  size  of  the  recharge 
area  is  in  the  order  of  the  aquifer  thickness,  a  truly 
three-dimensional  solution  is  needed.  (Author's  ab- 
stract) 
W88-02769 


STOCHASTIC  ANALYSIS  OF  CONTAMINANT 
TRANSPORT  IN  POROUS  MEDIA:  ANALYSIS 
OF  A  TWO-MEMBER  RADIONUCLIDE 
CHAIN, 

Sandia  National  Labs.,  Albuquerque,  NM. 
E.  J.  Bonano,  L.  R.  Shipers,  and  A.  L.  Gutjahr. 
Water  Resources  Research  WRERAQ,  Vol.  23, 
No.  6,  p   1063-1078,  June   1987.   5  fig,  22  ref,  2 
append.  USDE  Contract  DE-ACO4-76DPO0789. 

Descriptors:  'Pollutant  transport,  'Path  of  pollut- 
ants, 'Fate  of  pollutants,  'Radionuclides,  'Radio- 
active wastes,  'Stochastic  hydrology,  'Model 
studies,  Mathematical  models,  Mathematical  equa- 
tions, Stochastic  process,  Porous  media,  Taylor 
expansion,  Fourier  analysis,  Laplace  equation,  Sys- 
tems analysis. 

Previous  stochastic  analyses  of  contaminant  trans- 
port in  geologic  media  for  a  single  species  are 
extended  to  a  chain  of  two  species.  The  particular 
application  is  the  quantification  of  uncertainties 
due  to  lack  of  characterization  of  the  spatial  varia- 
bility of  hydrologic  parameters  on  transport  of 
radionuclides  from  a  high-level  waste  repository  to 
the  biosphere.  Radionuclide  chains  can  have  a 
significant  impact  on  demonstrating  compliance 
(or  violation)  of  standards  regulating  the  release  to 
the  environment  accessible  to  humans.  Two  ap- 
proaches for  determining  the  cross-variance  terms 
in  the  mean  concentration  equations  are  presented. 
One  uses  a  Taylor  expansion  to  obtain  the  cross 
variance  between  the  velocity  and  concentration 
fluctuations,  while  the  other  is  based  on  a  Fourier- 
Laplace  double  transform  method.  For  the  condi- 
tions of  interest,  the  differences  between  these  two 
approaches  are  expected  to  be  small.  The  variances 
were  calculated  in  a  unique  way  by  solving  an- 
other associated  partial  differential  equation.  A 
parametric  study  was  carried  out  to  examine  the 
sensitivity  of  the  mean  concentration  of  the  two 
species  and  their  corresponding  variances  and 
cross-covariance  on  the  parameters  associated  with 
the  structure  of  the  stochastic  velocity  field.  The 
dependent  variables  are  most  sensitive  to  the  inten- 
sity and  correlation  length  of  the  velocity  fluctua- 
tions. The  magnitude  of  the  variances  and  cross- 


variance  of  the  concentrations  are  proportional  to 
the  magnitude  of  the  mean  concentrations  which 
depend  on  inlet  concentration  boundary  condi- 
tions. (Author's  abstract) 

W88-02784 


PESTICIDES  IN  RAINWATER  IN  THE 
NORTHEASTERN  UNITED  STATES, 

Heidelberg  Coll.,  Tiffin,  OH.  Water  Quality  Lab. 
R.  P.  Richards,  J.  W.  Kramer,  D.  B.  Baker,  and  K. 
A.  Krieger. 

Nature  NATUAS,  Vol.  327,  No.  1560,  p  129-131, 
May  1987.  4  fig,  1  tab,  15  ref. 

Descriptors:  'Water  pollution  sources,  'Rain, 
'Pesticides,  'Path  of  pollutants.  Fate  of  pollutants, 
Herbicides,  Insecticides,  Ohio,  Indiana,  Detection 
limits,  Seasonal  variation,  Data  collections. 

The  use  of  agricultural  herbicides  in  the  United 
States  increased  280%  between  1966  and  1981; 
insecticide  use  also  increased,  but  only  by  a  few 
percent.  Since  1981,  pesticide  use  has  fluctuated 
with  crop  acreage,  and  shows  no  clear  increasing 
or  decreasing  trend.  Compared  to  their  predeces- 
sors, currently  used  herbicides  are  not  very  toxic 
to  animals,  and  both  herbicides  and  insecticides  are 
less  persistent  and  show  less  tendency  to  bioaccu- 
mulate,  but  are  more  soluble  in  water,  and  there- 
fore, more  mobile  in  the  environment.  Previous 
studies  of  these  compounds  reported  their  move- 
ment to  the  edge  of  the  field  by  surface  transport 
in  rainfall  runoff,  their  presence  in  surface  and 
groundwater,  and  their  seasonal  presence  in  drink- 
ing water  supplies.  Previously  only  one  study  re- 
ported any  of  these  compounds  in  rainwater:  atra- 
zine  was  reported  in  Maryland  in  concentrations  as 
high  as  2.19  micrograms/liter.  Data  for  herbicides 
and  insecticides  detected  in  rainfall  in  various  parts 
of  the  USA  are  presented.  Attention  is  called  to 
the  frequent  seasonal  presence  of  1 1  compounds  in 
rain,  especially  in  Indiana  and  Ohio.  (Wood-PTT) 
W88-02790 


ADSORPTION  OF  BUTACHLOR  TO  SOILS, 

Monsanto  Agricultural  Research  Station,  Ibaraki 

(Japan). 

T.  Sato,  S.  Kohnosu,  and  J.  F.  Hartwig. 

Journal    of    Agricultural    and    Food    Chemistry 

JAFCAU,  Vol.  35,  No.  3,  p  397-402,  May-June 

1987.  14  fig,  4  tab,  20  ref. 

Descriptors:  'Butachlor,  'Adsorption,  'Path  of 
pollutants,  'Soil  contamination,  'Herbicides, 
'Water  pollution  sources,  Soil  water,  Rice,  Fate  of 
pollutants,  Japan,  Chromatography,  Freundlich 
equation,  Mathematical  equations,  Organic  carbon, 
Temperature  effects,  Clausius-Clapeyron  equation, 
Molecular  structure,  Kinetics. 

The  adsorption  of  butachlor  (alpha-chloro-2,6- 
diethyl-N-(butoxymethyl)acetanilide)  from  water 
to  rice  paddy  soils  in  Japan  was  studied  with  the 
use  of  high-pressure  liquid  chromatography  in 
order  to  better  understand  its  behavior.  The  ad- 
sorption to  most  soils  was  better  described  by  the 
Freundlich  isotherm  than  by  the  Langmuir  iso- 
therm. The  adsorption  to  most  soils  increased  with 
butachlor  concentration,  soil  organic  carbon,  and 
temperature.  The  positive  temperature  dependence 
of  adsorption  implies  that  the  adsorption  is  endoth- 
ermic  and  the  heat  of  adsorption  is  positive.  The 
heat  of  adsorption,  deltaH,  calculated  from  the 
Clausius-Clapeyron  equation  was  5-7  kcal/mol,  in- 
dicating that  the  adsorption  is  physical  and  reversi- 
ble. The  kinetics  of  adsorption  and  the  effect  of 
molecular  weight  of  the  herbicide  on  adsorption 
were  also  studied.  The  adsorption  of  alachlor 
(alpha-chloro-2,6-diethyl-N- 

(methoxymethyl)acetanilide)     was     measured     to 
study  the  molecular  weight  effect.  (Author's  ab- 
stract) 
W88-02792 


IN  VIVO  AND  IN  VITRO  ABSORPTION  AND 
BINDING  TO  POWDERED  STRATUM  COR- 
NEUM  AS  METHODS  TO  EVALUATE  SKIN 
ABSORPTION  OF  ENVIRONMENTAL  CHEM- 
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ICAL  CONTAMINANTS  FROM  GROUND  AND 
SURFACE  WATER, 

California  Univ.,  San  Francisco.  School  of  Medi- 
cine. 

R.  C.  Wester,  M.  Mobayen,  and  H.  I.  Maibach. 
Journal  of  Toxicology  and  Environmental  Health 
JTEHD6,  Vol.  21,  No.  3,  p  367-374,  1987.  7  tab,  9 
ref. 

Descriptors:  *Skin  absorption,  *Pollutants,  'Test- 
ing procedures,  *Path  of  pollutants,  'Water  pollu- 
tion effects,  Comparison  studies,  Method  evalua- 
tion, Chemical  binding,  Chemical  absorption,  Fate 
of  pollutants,  Chemical  properties,  Hazardous  ma- 
terials, Toxins,  Human  physiology. 

Methods  of  determining  the  binding  and  absorp- 
tion of  water  contaminants  to  skin  were  compared, 
the  linearity  of  response  was  examined,  and  the 
theory  of  skin  as  an  environmental  route  for  the 
entrance  of  water  contaminants  to  the  body  was 
explored.  Three  chemicals  were  chosen  for  the 
study  and  obtained  C-14  labeled  from  commercial 
sources:  para-nitroaniline,  benzene,  and  polychlor- 
obiphenyls  (PCBs).  The  study  suggested  that 
during  a  30-minute  bath  or  swim,  chemical  con- 
taminants in  water  will  be  attracted  to  skin  and 
bind  to  the  stratum  corneum,  the  outer  layer  of 
skin.  More  water-soluble  chemicals  stay  in  the 
water,  while  more  the  lipid-soluble  ones,  like 
PCBs,  are  attracted  to  the  skin.  Chemicals  bound 
to  the  skin  and  not  rinsed  off  were  assumed  to  be 
absorbed  into  the  body.  Linearity  appeared  to 
depend  on  the  chemical  in  question.  For  nitroani- 
line  and  benzene  the  results  obtained  by  the  in  vivo 
and  in  vitro  absorption  methods  and  by  binding  to 
powdered  stratum  corneum  seemed  to  agree  with 
each  other  and  with  previous  studies.  The  prob- 
lems of  in  vitro  absorption  and  failure  of  lipid- 
soluble  chemicals  to  partition  into  the  reservoir  of 
the  diffusion  system  were  documented  previously 
and  it  was  concluded  that  the  in  vitro  system  can, 
therefore,  give  false  negative  data  on  skin  absorp- 
tion for  this  type  of  chemical.  It  was  predicted  that 
amounts  approaching  a  milligram  of  chemical 
could  be  assimilated  through  skin  and  into  the 
body  as  the  result  of  a  30-minute  exposure.  (Wood- 
PTT) 
W88-02795 


MEMBRANE  FILTER  METHOD  FOR  THE 
ENUMERATION  OF  AQUATIC  AMMONI- 
FIERS, 

Colorado    State    Univ.,    Fort    Collins.    Dept.    of 

Microbiology  and  Environmental  Health. 

R.  C.  Warbington,  K.  L.  Martin,  D.  A.  Rice,  D.  G. 

Howell,  and  W.  L.  Boyd. 

Water  Research  WATRAG,  Vol.  21,  No.  5,  p  601- 

604,  1987.  3  tab,  8  ref. 

Descriptors:  'Ammonification,  'Membrane  filters, 
•Heterotrophic  bacteria,  'Path  of  pollutants,  'An- 
alytical methods,  'Fate  of  pollutants,  'Biodegrada- 
tion,  'Ammonia,  Mineralization,  Nitrogen  com- 
pounds, Nitrogen  cycle,  Rivers,  Streams,  Lakes, 
Water  pollution  sources. 

A  standard  procedure  for  the  enumeration  of  he- 
terotrophic bacteria,  utilizing  heterotrophic  plate- 
count  medium  (m-HPC),  has  been  modified  to 
allow  bacterial  ammonifier  populations  also  to  be 
counted.  Nessler's  reagent  was  included  as  an  out- 
side indicator  to  ascertain  what  portion  of  the 
population  is  capable  of  ammonification.  Typically 
the  ammonifier  population  varied  among  aquatic 
habitats,  ranging  from  0.08  to  37.0%  of  the  hetero- 
trophic population  in  river  water  samples,  0.2  to 
10.6%  for  irrigation  water  samples,  and  1.4  to 
3.0%  for  pond  and  lake  water  samples.  (Author's 
abstract) 
W88-02831 


PRELIMINARY  BOUNDS  ON  THE  EXPECTED 
POSTCLOSURE  PERFORMANCE  OF  THE 
YUCCA  MOUNTAIN  REPOSITORY  SITE, 
SOUTHERN  NEVADA, 

Sandia  National  Labs.,  Albuquerque,  NM. 
For  primary  bibliographic  entry  see  Field  5E. 
W88-02835 


HYDROLOGICAL  PROPERTIES  OF  TOPO- 
PAH  SPRING  TUFF:  LABORATORY  MEAS- 
UREMENTS, 

Lawrence  Livermore  National  Lab.,  CA. 
For  primary  bibliographic  entry  see  Field  5E. 

W88-02836 


ESTIMATING  VOLATILE  ORGANIC  COM- 
POUND EMISSIONS  FROM  PUBLICLY 
OWNED  TREATMENT  WORKS, 

Illinois  Univ.  at  Urbana-Champaign.  Dept.  of  Civil 

Engineering. 

For   primary   bibliographic   entry   see   Field    5D. 

W88-02843 


MOBILIZATION  BEHAVIOR  OF  THALLIUM 
AND  CADMIUM  IN  A  RIVER  SEDIMENT- 
(MOBILISATIONSVERHALTEN  VON  THAL- 
LIUM UND  CADMIUM  IN  EINEM  FLUSS 
SEDIMENT), 

Indian  Inst,  of  Tech.,  New  Delhi.  Dept.  of  Chemis- 
try. 

K.  Gunther,  W.  Henze,  and  F.  Umland. 
Fresenius'    Zeitscrift    fuer    Analytische    Chemie 
ZACFAU,   Vol.   327,   No.   3/4,  p  301-303,  June 
1987.  2  fig,  3  tab,  9  ref. 

Descriptors:  'Path  of  Pollutants,  'Sediments, 
•Heavy  metals,  'Mobilization,  'Thallium,  'Cadmi- 
um, 'Rivers,  Water  pollution,  Complexes. 

The  mobility  of  thallium  and  cadmium  was  studied 
on  a  polluted  river  sediment.  The  metals  are 
strongly  bound  to  the  sediment  matrix.  They  are 
released  in  significant  amounts  beyond  pH  2.  The 
complexing  agents  NTA  and  HEDP  have  no  influ- 
ence on  the  mobilization  behavior  of  both  metals. 
The  determinations  were  performed  by  flame  AAS 
and  ET-AAS.  (Author's  abstract) 
W88-02855 


RESEARCH  IN  ENVIRONMENTAL  POLLU- 
TION: III.  DETERMINATION  OF  NITROFEN 
IN  MAIN-  AND  RHINE- 

FISH(UNTERSUCHUNGEN  ZUR  UMWELTBE- 
LASTUNG:  III.  BESTIMMUNG  VON  NITRO- 
FEN IN  MAIN-  UND  RHEINFISHEN), 
Hessische     Landwirtschaftliche     Versuchsanstalt, 
Darmstadt  (Germany,  F.R.). 
H.  Steinwandter. 

Fresenius'  Zeitscrift  fuer  Analytische  Chemie 
ZACFAU,  Vol.  327,  No.  3/4,  p  363-364,  June 
1987.  2  fig,  5  ref. 

Descriptors:  'Path  of  pollutants,  'Nitrofen,  'Ana- 
lytical methods,  'Pesticides,  'Chlorinated  hydro- 
carbons, 'Measuring  instruments,  'Rivers,  *Fish, 
Chromatography,  Tissue  analysis. 

In  part  I  and  part  II  of  this  series  the  identification 
of  polychlorinated  styrenes  (PCS's)  in  Rhine-fish 
and  polychlorinated  nitrobenzenes  (PCNB's)  in 
Main-fish  was  reported.  For  identification  the 
liquid-chromatographic  elution  profile  determina- 
tion of  PCS's  and  PCNB's  was  a  very  helpful 
technique.  Analyzing  single  polychlorinated  bi- 
phenyl  isomers  (PCB's)  for  quantitative  determina- 
tion of  PCB's  in  Main-fish,  a  peak  was  observed  in 
the  region  of  hexa-  and  heptachlorobiphenyls 
which  could  not  be  correlated  with  a  single  PCB 
component.  For  solving  this  problem,  the  success- 
ful technique  of  elution  profile  determination  was 
also  used  as  reported  previously.  By  this  procedure 
the  unknown  peak  was  identified  as  Nitrofen  by 
GC-MS,  GC-ECD  and  GC-NPD.  For  documenta- 
tion of  the  above  described  separation  procedure, 
chemical  components  of  a  Main-fish  were  collect- 
ed in  two  fractions.  The  first  50  ml  fraction,  re- 
duced to  2  ml,  contained  the  non-polar  substances, 
following  80  ml  Nitrofen  fraction.  Nitrofen  was 
also  found  in  Rhine-fish.  (Alexander-PTT) 
W88-02856 


DENITRIFICATION  IN  AQUIFER  SOIL  AND 
NEARSHORE  MARINE  SEDIMENTS  INFLU- 
ENCED BY  GROUNDWATER  NITRATE, 

State  Univ.  of  New  York  at  Stony  Brook.  Marine 

Sciences  Research  Center. 

For  primary  bibliographic  entry  see  Field  5C. 


W88-02869 


BACTERIAL  COLONIZATION  AND  ENDO- 
TOXIN CONTENT  OF  A  NEW  RENAL  DIALY- 
SIS WATER  SYSTEM  COMPOSED  OF  ACRY- 
LONITRILE  BUTADIENE  STYRENE, 

Harvard  School  of  Public  Health,   Boston,  MA. 

G.  C.  du  Moulin,  E.  C.  Coleman,  and  J.  Hedley- 

Whyte. 

Applied       and       Environmental       Microbiology 

AEMIDF,  Vol.  53,  No.  6,  p  1322-1326,  June  1987. 

3  fig,  1  tab,  13  ref. 

Descriptors:  •Pollutant  identification,  *Water 
treatment,  'Construction  materials,  'Water  reuse, 
•Water  pollution  sources,  'Path  of  pollutants, 
•Plastic  piping,  'Bacteria,  'Endotoxins,  'Renal  di- 
alysis systems,  Disinfection,  Formaldehyde,  Public 
health. 

Endotoxin  and  bacterial  levels  were  measured  in 
tap  water,  in  water  purified  by  reverse  osmosis, 
and  in  dialysate  samples  over  a  4-month  period  in  a 
new  10-bed  renal  dialysis  unit.  Water  treated  by 
reverse  osmosis  is  conducted  to  the  10  stations 
through  111  m  of  piping  composed  of  acrylonitrile 
butadiene  styrene  (ABS).  All  determinations  were 
made  prior  to  the  opening  of  the  unit  and  after  the 
system  was  purged  for  35  h  with  all  bedside  station 
taps  open.  Formaldehyde  disinfection  of  the  piping 
system  was  attempted  with  a  recommended  proto- 
col after  1 1  weeks  by  feeding  2.5  liters  of  37% 
formaldehyde  (0.85%,  vol/vol)  into  the  delivery 
system.  Prior  to  water  purging,  24  ng  of  endotoxin 
per  ml  was  detected.  This  level  decreased  to  2.0  ng 
of  endotoxin  after  the  purging.  Levels  of  endotoxin 
remained  below  1.0  ng  of  endotoxin  per  ml 
throughout  the  duration  of  the  study.  In  contrast, 
the  level  of  viable  microorganisms  recovered  from 
the  treated  water  was  approximately  35,000  CFU/ 
100  ml.  Even  after  disinfection  of  the  system,  there 
was  no  significant  decrease  in  culturable  bacteria 
from  the  water  even  though  endotoxin  levels  were 
lower.  Species  isolated  from  the  renal  dialysis 
system  were  predominately  pseudomonads,  where- 
as species  isolated  from  the  tap  water  were  Bacillus 
and  Flavobacterium  species.  ABS  provides  a  sur- 
face suitable  for  long-term  colonization  and 
growth  of  bacteria.  Currently  recommended  de- 
contamination protocols  are  ineffective  in  remov- 
ing potentially  pathogenic  bacteria  from  ABS 
pipes  and  thus  constitute  an  increased  risk  to  pa- 
tients undergoing  dialysis.  (Author's  abstract) 
W88-02870 


INCIDENCE  OF  VIBRIO  CHOLERAE  FROM 
ESTUARIES  OF  THE  UNITED  STATES  WEST 
COAST, 

Food  and  Drug  Administration,  Seattle,  WA.  Sea- 
food Products  Research  Center. 
C.  A.  Kaysner,  C.  Abeyta,  M.  M.  Wekell,  A. 
DePaola,  and  R.  F.  Stott. 

Applied  and  Environmental  Microbiology 
AEMIDF,  Vol.  53,  No.  6,  p  1344-1348,  June  1987. 
4  fig,  1  tab,  28  ref. 

Descriptors:  *Water  pollution  sources,  *Path  of 
pollutants,  'Estuaries,  'Vibrios,  'Shellfish,  'Sedi- 
ments, Pollutant  identification,  Isolation,  Natural 
waters,   Food   chain,   Enterotoxins,   Cytotoxicity. 

The  incidence  of  Vibrio  cholerae  in  shellfish,  sedi- 
ment, and  waters  of  California,  Oregon,  and  Wash- 
ington was  determined  during  the  summer  of  1984. 
Samples  from  24  distinct  estuaries  were  analyzed 
qualitatively.  V.  cholerae  non-Ol  was  found  in  23 
estuaries  and  in  44.6%  of  the  529  samples  exam- 
ined. V.  cholerae  Ol  Inaba  was  isolated  from 
water  samples  in  Morro  bay,  Calif.  Vibrio  mimicus 
was  found  in  2.3%  of  the  samples.  Cholera  entero- 
toxin  was  not  found  in  cell-free  filtrates  of  the  100 
isolates  tested  in  the  Y-l  mouse  adrenal  cell  assay, 
but  heat-labile  cytotoxic  activity  was  observed 
with  3%  of  the  isolates.  (Author's  abstract) 
W88-02871 


VIRULENT  STRAINS  OF  VIBRIO  VULNIFI- 
CUS ISOLATED  FROM  ESTUARIES  OF  THE 
UNITED  STATES  WEST  COAST, 
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Food  and  Drug  Administration,  Seattle,  WA.  Sea- 
food Products  Research  Center. 
C.  A.  Kaysner,  C.  Abeyta,  M.  M.  Wekell,  A. 
DePaola,  and  R.  F.  Stott. 

Applied  and  Environmental  Microbiology 
AEMIDF,  Vol.  53,  No.  6,  p  1349-1351,  June  1987. 
2  tab,  25  ref. 

Descriptors:  'Water  pollution  effects,  *Bioassay, 
•Pollutant  identification,  'Water  pollution  sources, 
•Path  of  pollutants,  •Estuaries,  *Vibrios,  ♦Shell- 
fish, *Sediments,  Isolation,  Natural  waters,  Food 
chain,  Enterotoxins,  Cytotoxicity. 

Vibrio  vulnificus  was  isolated  from  United  States 
West  Coast  estuaries  at  a  low  frequency  (5.9%) 
from  529  samples  of  water,  shellfish,  and  sediment. 
Four  strains  tested  with  iron-treated  mice  had  50% 
lethal  dose  values  ranging  from  7.6  to  360  CFU, 
for  a  clinical  isolate  that  caused  the  death  of  a 
septicemic  patient.  The  presence  of  this  pathogen 
may  be  a  hazard  to  users  of  marine  beaches  and 
consumers  of  raw  shellfish  on  the  West  Coast, 
especially  to  persons  most  susceptible  to  V.  vulnifi- 
cus septicemia.  Species-specific  antiflagellar  serum 
and  a  gene  probe  for  cytotoxin-hemolysin  produc- 
tion were  useful  for  screening  these  environmental 
isolates.  (Author's  abstract) 
W88-02872 


REDUCTION  OF  SELENATE  TO  SELENIDE 
BY  SULFATE-RESPIRING  BACTERIA:  EX- 
PERIMENTS WITH  CELL  SUSPENSIONS  AND 
ESTUARINE  SEDIMENTS, 

Geological  Survey,  Menlo  Park,  CA. 

J.  P.  Zehr,  and  R.  S.  Oremland. 

Applied       and       Environmental       Microbiology 

AEMIDF,  Vol.  53,  No.  6,  p  1365-1369,  June  1987. 

3  fig,  1  tab,  29  ref. 

Descriptors:  *Estuaries,  *Selenate  reduction,  •Bac- 
teria, *Sediments,  *Path  of  pollutants,  *Fate  of 
pollutants,  'Selenium,  *Selenides,  Sulfides,  Sul- 
fates, Trace  levels,  Ions. 

Washed  cell  suspensions  of  Desulfovibrio  desulfur- 
icans  subsp.  aestuarii  were  capable  of  reducing 
nanomolar  levels  of  selenate  to  selenide  as  well  as 
sulfate  to  sulfide.  Reduction  of  these  species  was 
inhibited  by  1  mM  selenate  or  tungstate.  The  addi- 
tion of  1  mM  sulfate  decreased  the  reduction  of 
selenate  and  enhanced  the  reduction  of  sulfate. 
Increasing  concentrations  kept  in  1  mM  selenate 
were  incapable  of  reducing  either  selenate  or  sul- 
fate when  the  selenate/sulfate  ratio  was  >  or  = 
0.02,  indicating  that  irreversible  inhibition  occurs 
at  high  selenate  concentrations.  Anoxic  estuarine 
sediments  having  an  active  flora  of  sulfate-respir- 
ing  bacteria  were  capable  of  a  small  amount  of 
selenate  reduction  when  ambient  sulfate  concentra- 
tions were  low  (  <  4  mM).  These  results  indicate 
that  sulfate  is  an  inhibitor  of  the  reduction  of  trace 
quantities  of  selenate.  Therefore,  direct  reduction 
of  traces  of  selenate  to  selenide  by  sulfate-respiring 
bacteria  in  natural  environments  is  constrained  by 
the  ambient  concentration  of  sulfate  ions.  The  sig- 
nificance of  this  observation  with  regard  to  the 
role  sediments  play  in  sequestering  selenium  is 
discussed.  (Author's  abstract) 
W88-02873 


MULTI-PHASE  NON-STEADY  STATE  EQUI- 
LIBRIUM MODEL  FOR  EVALUATION  OF  EN- 
VIRONMENTAL FATE  OF  ORGANIC  CHEMI- 
CALS, 

Mitsubishi-Kasei    Inst,    of  Life    Sciences,   Tokyo 

(Japan). 

K.  Yoshida,  T.  Shigeoka,  and  F.  Yamauchi. 

Toxicological      and     Environmental     Chemistry 

TXECBP,  Vol.  15,  No.  3,  p  159-183,  1987.  3  fig,  6 

tab,  7  ref. 

Descriptors:  *Fate  of  pollutants,  *Model  studies, 
•Organic  compounds,  Sediments,  Natural  waters, 
Distribution,  Japan,  Population  exposure. 

A  simple  mathematical  fate  model,  Multi-Phase 
Non-Steady  State  Equilibrium  Model  (MNSEM)  is 
proposed  to  evaluate  distribution,  persistence,  and 
concentrations  of  chemicals  in  a  model  environ- 
ment consisting  of  air,  water,  soil  and  sediment 


phases.  The  model  is  applied  to  evaluation  of  envi- 
ronmental fate  and  concentration  of  trichloroethy- 
lene  and  1,4-dichlorobenzene  under  generic  condi- 
tions representative  of  Japan.  Evaluated  chemical 
concentrations  in  air  are  within  a  factor  of  3  of 
average  values  in  Japanese  atmosphere,  and  evalu- 
ated concentrations  in  water,  sediment,  or  fish  are 
greater  than  an  order  of  magnitude  below  detec- 
tion limits  in  real  environments,  so  that  evaluated 
concentrations  are  in  reasonable  agreement  with 
environmental  measurement  data  in  Japan.  Al- 
though MNSEM  is  not  a  model  for  site-specific 
evaluation  of  environmental  fate,  results  suggested 
that  this  model  is  an  adequate  method  to  aid  in 
evaluation  of  fate  of  chemicals  under  generic  envi- 
ronment conditions.  Evaluated  concentration-pro- 
files may  be  used  to  estimate  average  chemical 
exposure  concentrations  for  humans  and  the  envi- 
ronment. (Author's  abstract) 
W88-02881 


LOGISTICS  OF  OIL  SPILL  DISPERSANT  AP- 
PLICATION, VOLUME  I:  LOGISTICS  -  RE- 
LATED PROPERTIES  OF  OIL  SPILL  DISPER- 
SANTS, 

Transportation  Systems  Center,  Cambridge,  MA. 
J.  Bellantoni. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  ADA- 1230 18, 
A05  in  paper  copy,  A01  in  microfiche.  CG-D-28- 
82,  I,  November  1982.  Final  Report.  8  p,  2  fig,  20 
tab,  28  ref,  2  append. 

Descriptors:  *Oil  spills,  'Cleanup  operations,  *Dis- 
persants,  Oil  pollution,  Marine  environment, 
Marine  resources,  Surfactants,  Environmental  pro- 
tection, Water  pollution  control. 

The  logistics  of  oil  dispersant  application  by  the 
U.S.  Coast  Guard  is  discussed.  Although  the  use  of 
chemicals  for  oil  spill  dispersal  is  not  presently 
widespread  in  the  U.S.,  their  use  would  have  impli- 
cations for  the  U.S.  Coast  Guard's  marine  environ- 
mental protection  program.  Volume  one  covers 
the  logistics-related  properties  of  oil  spill  disper- 
sants.  Data  are  reviewed  for  13  dispersants.  Manu- 
facturer's data  and  published  test  results  are  also 
examined  and  information  summarized  with  regard 
to  classification,  handling  and  storage,  application, 
availability,  and  cost.  (See  also  W88-02888)  (Hal- 
terman-PTT) 
W88-02887 


LOGISTICS  OF  OIL  SPILL  DISPERSANT  AP- 
PLICATION, VOLUME  II:  APPLICATION 
TECHNIQUES,  STOCKPILING,  DISPERSANT 
SELECTION,  STRATEGIES, 

Transportation  Systems  Center,  Cambridge,  MA. 
For   primary   bibliographic   entry   see   Field   5G. 

W88-02888 


BIODEGRADABILITY  TESTING  OF  INDUS- 
TRIAL WASTES  AND  INTRACTABLE  SUB- 
STANCES, 

National  Inst,  for  Water  Research,  Pretoria  (South 

Africa). 

R.  J.  Drews. 

Available  from  the  National  Technical  Information 

Service,  Springfield,  VA  22161,  as  PB83-106732, 

A03    in   paper   copy,   A01    in   microfiche.    CSIR 

Technical  Guide  K  57,  August  1981.  24  p,  11  fig, 

14  ref,  append. 

Descriptors:  'Wastewater  treatment,  'Fate  of  pol- 
lutants, *Biodegradation,  •  Industrial  wastes,  'Mi- 
crobial degradation,  Biological  wastewater  treat- 
ment, Degradation,  Activated  sludge,  Activated 
sludge  process,  Waste  disposal. 

The  phenomenal  increase  in  the  range  of  synthetic 
products  presently  available  necessitates  reliable 
methods  to  determine  the  biodegradability  of  or- 
ganic products  and  industrial  wastes  that  are  dis- 
posed of  in  the  environment.  This  guide  gives  a 
short  summary  of  the  different  methods  that  have 
been  used  for  biodegradability  tests.  Biodegradabi- 
lity may  be  defined  as  the  conversion  of  chemical 
organic  compounds  which  are  potential  wastes  or 
water  pollutants,  to  innocuous  substances  through 
the  action  of  living  organisms.  Methods  available 


for  biodegradability  testing  include  incubation  tests 
and  laboratory  plant  scale  tests.  Incubation  tests 
may  broadly  be  classified  into  BOD  type  tests  in 
filled  and  closed  bottles,  closed  vessel  shake  flask 
tests,  open  flask  or  river  die-away  tests,  open  vessel 
incubation  methods  or  respirometric  methods. 
Laboratory  plant  scale  tests  encompass  acclima- 
tized activated  sludge  methods  and  biological  bed 
methods.  The  batch  feed  method,  continuous  feed 
method,  and  biofilter  packed-column  method  of 
biodegradability  testing  are  described.  The  batch 
feed  and  continuous  feed  methods  may  be  more 
suited  than  the  packed  column  method  for  an 
easily  degradable  waste  because  of  possible  contin- 
uous fouling  of  the  recycle  tubes  in  the  latter 
method.  However,  for  wastes  more  difficult  to 
degrade,  the  packed  column  method  is  more  ap- 
propriate. The  continuous-feed  method  is  probably 
the  most  costly  of  the  methods  described.  (Geiger- 
PTT) 
W88-02895 


HYDRO-GEOCHEMICAL  STUDIES  OF  URA- 
NIUM MILL-TAILING  PILES  AT  RIVERTON, 
WYOMING  AND  MAYBELL,  COLORADO, 

California   Univ.,    Berkeley.    Lawrence    Berkeley 

Lab. 

T.  N.  Narasimhan,  R.  M.  Galbraith,  A.  White,  A. 

Smith,  and  H.  Schmidt. 

Available  from  the  National  Technical  Information 

Service,  Springfield,  VA  22161,  as  DE82-020572, 

A06  in  paper  copy,  A01  in  microfiche.  LBL-14486, 

Annual  Report  for  Fiscal  1981,  May  1982.  93  p,  17 

fig,  7  tab,  6  ref,  append.  Contract  No.  DE-AC03- 

76SF00098. 

Descriptors:  *Mine  wastes,  'Radioactive  wastes, 
•Water  pollution  sources,  'Geochemistry,  'Geo- 
physics, 'Geohydrology,  Soil  water,  Fate  of  pol- 
lutants, Uranium  radioisotopes,  Radium  radioiso- 
topes, Mine  drainage,  Hydraulic  gradient,  Piezo- 
meters, Boreholes. 

As  part  of  the  Uranium  Mill  Trailings  Remedial 
Action  (UMTRA)  Program,  exploratory  drilling 
was  carried  out  from  June  to  September,  1981  at 
six  locations  on  the  Riverton,  Wyoming  and  May- 
bell,  Colorado  inactive  tailings  piles.  To  gain  a 
maximum  of  data  on  one  site  before  winter,  the 
rest  of  the  data  collection  was  done  at  the  Riverton 
site.  Twenty-one  piezometers  were  installed  and 
three  tensiometer  soil  water  sampler  nests  were  set 
up.  A  precipitation  collector  for  isotope  analysis 
and  a  rain/snow  gage  were  also  installed.  Results 
showed  that  the  tailings  at  Riverton  are  in  a  state 
of  moderate  saturation.  Fluid  potentials  are  higher 
than  the  water  table  elevation  at  all  sites,  indicating 
a  downward  hydraulic  gradient  in  the  central  por- 
tion of  the  pile.  The  movement  of  water  within  the 
tailings  is  predominantly  vertical.  The  water 
within  the  piles  is  acidic  and  high  in  dissolved 
solids.  Isotope  studies  show  that  both  shallow 
groundwater  and  groundwater  from  a  depth  of 
about  122  meters  have  a  common  meteoric  origin. 
Several  hot  patches  exist  with  enhanced  radioac- 
tivity. The  disequilibrium  found  between  U  and  Ra 
indicate  that  radioactive  isotopes  are  probably 
being  transported  from  the  tailings  to  the  bedrock. 
(Geiger-PTT) 
W88-02897 


S02,  NO  AND  N02  OXIDATION  MECHA- 
NISMS:  ATMOSPHERIC  CONSIDERATIONS. 

Acid  Precipitation  Series,  Volume  3,  Butterworth 
Publishers,  Boston.  1984.  Volume  edited  by  Jack 
G.  Calvert.  Series  edited  by  John  I.  Teasley.  254  p. 

Descriptors:  'Fate  of  pollutants,  'Acid  rain,  'Pre- 
cipitation, 'Oxidation,  'Nitrogen  oxides,  Sulfur 
oxides,  Clouds,  Fog,  Kinetics,  Sulfuric  acid,  Nitric 
acid,  Ozone,  Aerosols,  Hydrogen  peroxide,  Iron, 
Manganese,  Catalysts,  Chemical  reactions. 

This  volume  reviews  information  on  the  current 
knowledge  of  acid  rain  chemistry,  particularly 
mechanisms  of  aqueous  phase  oxidation  of  sulfur 
and  nitrogen  oxides.  Experimental  aspects  of 
sulfur(IV)  oxidation  are  stressed.  The  kinetics  and 
empirical  rate  laws  for  sulfite  oxidation  by  reac- 
tants  are  reviewed  and  the  relative  importance  of 
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the  possible  oxidants  is  compared  for  realistic  tro- 
pospheric  conditions.  Mechanisms  for  metal-cata- 
lyzed oxidation  of  sulfur(IV)  and  other  aqueous 
phase  pathways  for  acid  generation  are  evaluated. 
These  data  are  then  used  for  modeling  chemical 
transformations  in  fog  water.  Chemical  conversion 
processes  for  sulfur  and  nitrogen  compounds  are 
reviewed  with  special  attention  to  characteristic 
times  and  mass  transport  phenomena.  The  final 
chapter  discusses  the  properties  of  atmospheric 
aqueous  aerosols,  cloud  and  fog  microphysics,  and 
modeling  of  cloud  chemistry  in  atmospheric  water 
droplets.  (See  W88-02900  through  W88-02903) 
(Cassar-PTT) 
W88-02899 


KINETIC  STUDIES  OF  SULFITE  OXIDATION 
IN  AQUEOUS  SOLUTION, 

Aerospace  Corp.,  Los  Angeles,  CA. 
L.  R.  Martin. 

IN:  Acid  Precipitation  Series,  Volume  3:  S02,  NO 
and  N02  Oxidation  Mechanisms:  Atmospheric 
Considerations,  Butterworth  Publishers,  Boston. 
1984.  Volume  edited  by  Jack  G.  Calvert.  Series 
edited  by  John  I.  Teasley.  p  63-100,  34  fig,  2  tab,  71 
ref. 

Descriptors:  *Fate  of  pollutants,  *Acid  rain,  'Pre- 
cipitation, 'Oxidation,  Sulfur  dioxide,  Kinetics, 
Chemical  reactions,  Thermodynamics,  Aerosols, 
Sulfites,  Ozone,  Hydrogen  peroxide,  Nitrous  acid, 
Organic  compounds,  Iron,  Manganese,  Metals, 
Catalysts,  Sulfuric  acid,  Particulate  matter. 

Empirical  rate  expressions  for  the  oxidation  of 
sulfur  dioxide  species  in  aqueous  solution  are  pre- 
sented. These  expressions  are  designed  to  help  the 
atmospheric  modeler  in  calculating  the  oxidation 
rate  of  sulfur  dioxide  contributed  by  aqueous  aero- 
sols. The  oxidation  by  molecular  oxygen  in  solu- 
tion is  studied  in  uncatalyzed  form  and  with  cataly- 
sis by  iron(  +  3),  manganese(  +  + ),  iron-manganese 
synergism,  other  metals,  solid  materials  such  as 
ash,  organics  (ethanol,  acetone,  acetic  acid,  tolu- 
ene). Fast  oxidants  (ozone,  hydrogen  peroxide,  and 
nitrous  acid)  are  also  discussed.  (See  also  W88- 
02899)  (Cassar-PTT) 
W88-02900 


KINETICS  AND  MECHANISMS  OF  THE 
CATALYTIC  OXIDATION  OF  DISSOLVED 
SULFUR  DIOXIDE  IN  AQUEOUS  SOLUTION: 
AN  APPLICATION  TO  NIGHTTIME  FOG 
WATER  CHEMISTRY, 

California  Inst,  of  Tech.,  Pasadena.  W.M.  Keck 
Lab.  of  Environmental  Engineering  Science. 
M.  R.  Hoffmann,  and  D.  J.  Jacob. 
IN:  Acid  Precipitation  Series,  Volume  3:  S02,  NO 
and  N02  Oxidation  Mechanisms:  Atmospheric 
Considerations,  Butterworth  Publishers,  Boston. 
1984.  Volume  edited  by  Jack  G.  Calvert.  Series 
edited  by  John  I.  Teasley.  p  101-172,  10  fig,  14  tab, 
197  ref,  append.  Contract  No.  R808086-1. 

Descriptors:  *Fate  of  pollutants,  *Acid  rain,  'Pre- 
cipitation, 'Oxidation,  'Fog,  Sulfur  dioxide,  Cata- 
lysts, Sulfates,  Metals,  Iron,  Manganese,  Copper, 
Synergism,  Chemical  reactions,  Ozone,  Hydrogen 
peroxide,  Nitrogen  oxides,  Nitric  acid,  Nitrates, 
Nitrous  acid,  Clouds,  Diurnal  variation. 

Model  studies  indicate  that  in  heavily  polluted 
atmospheric  water  droplets,  such  as  those  found  in 
urban  fogs,  the  metal-catalyzed  sulfur(VI)  oxida- 
tion is  the  main  contributor  to  formation  of 
sulfur(VI)  in  the  liquid  phase.  Under  conditions 
prevalent  in  Los  Angeles,  liquid-phase  oxidation  of 
S(IV)  to  S(VI)  accounts  for  sulfate  concentrations 
of  about  0.0005  mol/liter  4  hours  after  fog  forma- 
tion. Ozone  oxidation  of  S(IV)  is  insignificant  be- 
cause of  slow  oxidation  rates  at  the  low  pH,  poor 
ozone  solubility,  and  depletion  of  ozone  by  NO 
oxidation  and  lack  of  resupply  from  photochemical 
reactions  at  night.  Although  S(IV)  oxidation  by 
hydrogen  peroxide  is  very  rapid,  it  is  limited  by 
the  amount  of  hydrogen  peroxide  in  the  system. 
This  oxidant  is  also  not  replenished  during  the 
night.  Since  ferric  hydroxide  precipitates  at  pH  4, 
changing  its  catalytic  properties,  iron  speciation 
must  be  considered  in  modeling.  If  the  NO  level  is 
higher  than  that  of  ozone,  the  ozone  first  oxides 


NO   very   quickly   to   form   N02,   which   slowly 
oxidizes  to  nitrate.  Below  pH  4,  S(IV)  oxidation  by 
ozone  in  this  system  is  insignificant.  (See  also  W88- 
02899)  (Cassar-PTT) 
W88-02901 


GAS-AQUEOUS  REACTIONS  OF  SULFUR 
AND  NITROGEN  OXIDES  IN  LIQUID-WATER 
CLOUDS, 

Brookhaven  National  Lab.,  Upton,  NY.  Dept.  of 
Energy  and  Environment. 
S.  E.  Schwartz. 

IN:  Acid  Precipitation  Series,  Volume  3:  S02,  NO 
and  N02  Oxidation  Mechanisms:  Atmospheric 
Considerations,  Butterworth  Publishers,  Boston. 
1984.  Volume  edited  by  Jack  G.  Calvert.  Series 
edited  by  John  I.  Teasley.  p  173-208,  13  fig,  3  tab, 
75  ref.  Contract  No.  DE-AC02-76CH0O016. 

Descriptors:  'Fate  of  pollutants,  'Acid  rain,  'Pre- 
cipitation, 'Oxidation,  Sulfur  dioxide,  Nitrogen 
oxides,  Clouds,  Kinetics,  Ozone,  Hydrogen  perox- 
ide, Sulfuric  acid,  Sulfates,  Nitric  acid,  Nitrates, 
Chemical  reactions. 

Liquid-water  clouds  provide  both  a  strong  thermo- 
chemical  driving  force  for  reaction  of  sulfur  and 
nitrogen  oxides  to  form  the  respective  oxyacids 
and  a  medium  in  which  this  reaction  may  take 
place.  The  rate  of  such  reactions  in  the  aqueous 
phase  may  be  evaluated  from  knowledge  of  the 
rate  law  and  of  the  aqueous-phase  concentrations 
of  the  reagents  and  other  species  (specifically  in- 
cluding H  +  )  that  enter  into  the  rate  law.  The 
reaction  rate  per  unit  physical  volume  may  ne 
evaluated  through  the  integration  of  the  aqueous- 
phase  rate  taken  over  the  liquid-water  distribution 
characterizing  the  cloud.  As  a  first  approximation 
the  reaction  rate  may  be  evaluated  under  the  as- 
sumption of  equilibrium  distribution  of  the  reagent 
gases  between  the  gas  phase  and  aqueous  solution. 
This  assumption  holds  for  the  majority  of  situa- 
tions of  interest.  In-cloud  reaction  rates  for  oxida- 
tion of  S(IV)  by  hydrogen  peroxide  and  by  ozone 
appear  to  be  significant  at  representative  partial 
pressure  of  the  reagents  and  cloud  liquid  water 
content,  although  with  ozone  the  rate  decreases 
sharply  with  decreasing  pH.  In  contrast,  the  direct 
reaction  of  nitrogen  oxides  to  form  nitric  acid  is 
negligibly  slow  for  representative  conditions. 
However,  transition  metal  catalysis  of  these  reac- 
tions and  the  reaction  of  nitrogen  dioxide  with 
other  dissolved  substances,  such  as  sulfur  dioxide, 
remain  potentially  important  pathways  for  aque- 
ous-phase acid  formation.  (See  also  W88-02899) 
(Cassar-PTT) 
W88-02902 


AQUEOUS  AEROSOL  AS  A  REACTANT  IN 
THE  ATMOSPHERE, 

Texas  Univ.  at  Austin.  Dept.  of  Chemical  Engi- 
neering. 

J.  R.  Brock,  and  J.  L.  Durham. 
IN:  Acid  Precipitation  Series,  Volume  3:  S02,  NO 
and  N02  Oxidation  Mechanisms:  Atmospheric 
Considerations,  Butterworth  Publishers,  Boston. 
1984.  Volume  edited  by  Jack  G.  Calvert.  Series 
edited  by  John  I.  Teasley.  p  209-249,  14  fig,  5  tab, 
35  ref.  Contract  No.  CR808601. 

Descriptors:  'Fate  of  pollutants,  'Acid  rain,  'Pre- 
cipitation, 'Aerosols,  Oxidation,  Mass  transfer, 
Clouds,  Fog,  Model  studies,  Chemical  reactions, 
Sulfur  oxides,  Nitrogen  oxides,  Hydrogen  perox- 
ide, Ozone. 

This  paper  examines  and  reviews  the  various  rate 
processes  involved  in  heterogeneous  conversions 
in  aqueous  solution  aerosols.  Topics  include  the 
nature  of  aqueous  atmospheric  aerosols  with  a 
table  detailing  the  cloud  types  important  in  these 
reactions,  chemical  reactions  in  aqueous  solutions 
(particularly  those  of  importance  in  aqueous-phase 
oxidation  of  sulfur  dioxide),  mass  transfer  and 
chemical  reactions  (transfer  of  gaseous  species  to  a 
droplet  surface,  adsorption  and  transfer  through 
air-droplet  interface,  transfer  in  the  volume  of  the 
drop,  and  reaction  in  the  volume  of  the  drop),  and 
the  status  of  model  studies  in  this  field.  (See  also 
W88-02899)  (Cassar-PTT) 
W88-02903 


METEOROLOGICAL  ASPECTS  OF  ACID 
RAIN. 

Acid  Precipitation  Series,  Volume  1,  Butterworth 
Publishers,  Boston,  1984.  Volume  edited  by  Chan- 
drakant  M.  Bhumralkar.  Series  edited  by  John  I. 
Teasley.  243  p. 

Descriptors:  'Fate  of  pollutants,  'Acid  rain,  *Me- 
terology,  Precipitation,  Wind,  Air  pollution,  Air 
masses,  Sulfur  dioxide,  Storms,  Model  studies. 

The  atmosphere  is  a  critical  intermediate  between 
emission  of  acidifying  substances  and  acid  deposi- 
tion. It  serves  as  a  transporter,  dilutor,  chemical 
reactor,  and  depositor.  Examples  show  how  avail- 
able meterological  information  (surface  wind, 
upper  air  wind,  hourly  precipitation  and  tempera- 
ture distribution,  etc.)  can  be  used  in  acid  rain 
research.  Models  are  available  for  pollutant  trans- 
port and  surface  water  chemistry.  (See  W88-O2905 
through  W88-02917)  (Cassar-PTT) 
W88-02904 


ACID  RAIN:  AN  OVERVIEW, 

Minnesota  Univ.,  Minneapolis.  Dept.  of  Ecology 
and  Behavioral  Biology. 
E.  Gorham. 

IN:  Acid  Precipitation  Series,  Volume  1:  Meteoro- 
logical Aspects  of  Acid  Rain,  Butterworth  Pub- 
lishers, Boston.  1984.  Volume  edited  by  Chandra- 
kant  M.  Bhumralkar.  Series  edited  by  John  I.  Teas- 
ley,  p  1-18,  111  ref. 

Descriptors:  'Water  pollution  sources,  'Acid  rain, 
Fate  of  pollutants,  Lakes,  Acidic  water,  Research 
priorities,  Air  pollution. 

Acid  deposition  consists  of  sulfuric,  nitric,  and 
sometimes  hydrochloric  acids  in  rain  and  snow. 
The  major  sources  are  anthropogenic,  particularly 
combustion  of  coal  and  oil.  Although  some  pollu- 
tion sources  can  be  clearly  identified  and  traced, 
many  situations  are  quite  complex  due  to  a  mixture 
of  acids  and  the  presence  of  natural  neutralizing 
agents.  Opinion  is  divided  on  the  question,  is  acid 
rain  getting  worse.  Acid  precipitation  was  first 
described  in  1852  in  the  industrial  region  of  Man- 
chester, England.  Isolated  studies  documented  acid 
rain  over  the  next  century.  Modern  studies  began 
in  1955  when  acid  rain  was  discovered  far  from 
urban  areas.  Lake  and  stream  acidification,  which 
adversely  affect  aquatic  life,  are  the  primary  con- 
cern. Probable  long-term  effects  include  forest  soil 
impoverishment,  reduced  yields  of  agricultural 
crops,  and  corrosion  of  metals  and  concrete  struc- 
tures. Research  needs  are  great.  A  major  difficulty 
is  the  complexity  and  long-term  nature  of  the 
problem.  In  spite  of  a  lack  of  difinitive  data,  evi- 
dence as  a  whole  strongly  suggests  that  acid  depo- 
sition is  a  major  environmental  problem  which 
needs  a  permanent  solution  on  an  international 
basis.  Nevertheless,  strong  action  to  control  emis- 
sions of  sulfur  and  nitrogen  oxides  is  urged,  with- 
out waiting  for  final  scientific  confirmation  of  acid 
deposition  effects.  (See  also  W88-02904)  (Cassar- 
PTT) 
W88-02905 


NATIONAL  ACID  PRECIPITATION  ASSESS- 
MENT PROGRAM, 

Interagency   Task   Force  on   Acid   Precipitation, 
Washington,  DC. 
J.  C.  Bernabo. 

IN:  Acid  Precipitation  Series,  Volume  1:  Meteoro- 
logical Aspects  of  Acid  Rain,  Butterworth  Pub- 
lishers, Boston.  1984.  Volume  edited  by  Chandra- 
kant  M.  Bhumralkar.  Series  edited  by  John  I.  Teas- 
ley,  p  19-31,  2  fig,  3  tab. 

Descriptors:  'Water  pollution  effects,  'Acid  rain, 
•Research  priorities,  Interagency  Task  Force  on 
Acid  Precipitation,  National  Acid  Precipitation 
Assessment  Program,  Precipitation,  Interagency 
cooperation. 

The  Interagency  Task  Force  on  Acid  Precipitation 
(ITFAP)  was  established  to  provide  a  National 
Acid  Precipitation  Assessment  Program 
(NAPAP).  Its  purpose  is  to  increase  understanding 
of  the  causes  and  effects  of  acid  precipitation.  The 
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trategy  of  the  NAPAP  includes  building  on  previ- 
ius  efforts  to  develop  a  federal  acid  rain  program, 
ising  existing  knowledge  for  assessments  and  rec- 
immendations  wherever  possible,  conducting  re- 
earch  to  develop  more  knowledge  necessary  for 
lecision  making,  establishing  a  long-term  National 
["rends  Network  for  monitoring,  and  evaluating  all 
nformation  and  policy  implications  for  publica- 
ion.  Some  of  the  research  presently  focuses  on  the 
luantitative  relationship  between  emissions  of  acid 
irecursors  and  acid  deposition,  the  role  of  atmos- 
iheric  processes,  interactions  between  acid  rain 
ind  other  pollutants,  the  extent  of  damaged  or 
ensitive  ecosystems  and  water  resources,  the  con- 
ribution  of  local  vs.  distant  sources  of  acid,  the 
>otential  for  damage  to  vegetation  and  soils,  and 
:ost-effective  ways  to  manage  acid  deposition. 
See  also  W88-029O4)  (Cassar-PTT) 
V88-02906 


ATMOSPHERE  AS  DELIVERY  VEHICLE  AND 
REACTION  CHAMBER  FOR  ACID  PRECIPI- 
rATION, 

Environmental     Protection    Service,     Dartmouth 
Nova  Scotia). 
t  W.  Shaw. 

N:  Acid  Precipitation  Series,  Volume  1:  Meteoro- 
ogical  Aspects  of  Acid  Rain,  Butterworth  Publish- 
es, Boston.  1984.  Volume  edited  by  Chandrakant 
<A.  Bhumralkar.  Series  edited  by  John  I.  Teasley.  p 
13-55,  11  fig,  21ref. 

Descriptors:  *Fate  of  pollutants,  'Acid  rain,  *Me- 
eorology,  Precipitation,  Sulfuric  acid,  Nitric  acid, 
Chemical  reactions,  Wind,  Turbulence,  Dilution, 
Dxidation,  Air  pollution. 

The  atmosphere  has  several  roles  in  the  fate  of 
icid-producing  emissions.  (1)  Transporter.  Prevail- 
ng  winds  carry  pollutants  in  an  easterly  direction, 
kicking  up  sulfate  as  they  pass  over  industrialized 
ind  populated  centers.  The  concentration  of  pol- 
lutant is  inversely  proportional  to  wind  speed  at 
:he  point  of  emission.  (2)  Dilutor.  Turbulence 
sccurs  in  both  horizontal  and  vertical  directions. 
Clear  skies  within  anticyclones  particularly  favor 
photooxidation  and  accumulation  of  sulfate.  (3) 
Chemical  reactor.  The  most  important  reactions 
ire  oxidation  of  sulfur  dioxide  and  nitrogen  oxides 
to  form  sulfuric  and  nitric  acids.  These  are  nonlin- 
ear reactions,  and  reduction  in  sulfur  content  pro- 
duces less  than  a  proportional  reduction  in  sulfuric 
acid.  Although  acid  production  would  be  expected 
to  decrease  in  winter  because  of  its  dependence  on 
photooxidation,  it  is  10  times  higher  than  predicted 
for  the  solar  energy  available.  This  is  explained  by 
the  presence  of  a  long-lived  oxidant,  possibly  hy- 
drogen peroxide  or  ozone  catalyzed  by  manganese. 
(4)  Depositor.  Dry  deposition  occurs  in  the  ab- 
sence of  precipitation  and  is  caused  by  diffusion  to 
and  adsorption  on  the  surface.  The  difficulty  of 
collecting  dry  deposition  to  simulate  natural  sur- 
faces leaves  many  unanswered  questions  in  this 
area.  Wet  deposition  is  important  and  highly  vari- 
able and  intermittent.  The  solubility  of  sulfur  diox- 
ide is  nil  in  snow  and  decreases  in  rain  with  the  pH 
of  the  droplet.  (See  also  W88-02904)  (Cassar-PTT) 
W88-02907 


ANALYSIS  OF  WFND  AND  PRECIPITATION 
DATA  FOR  ASSESSMENTS  OF  TRANSBOUN- 
DARY  TRANSPORT  AND  ACID  DEPOSITION 
BETWEEN  CANADA  AND  THE  UNITED 
STATES, 

Illinois  Univ.  at  Urbana-Champaign. 
B.  L.  Niemann. 

IN:  Acid  Precipitation  Series,  Volume  1:  Meteoro- 
logical Aspects  of  Acid  Rain,  Butterworth  Pub- 
lishers, Boston.  1984.  Volume  edited  by  Chandra- 
kant M.  Bhumralkar.  Series  edited  by  John  I.  Teas- 
ley,  p  57-92,  12  fig,  17  tab,  24  ref. 

Descriptors:  *Fate  of  pollutants,  *  Precipitation, 
•Acid  rain,  'Meteorology,  Sulfuric  acid,  Nitric 
acid,  Wind,  Air  pollution,  Canada,  Storms,  Cy- 
clonic precipitation,  Clouds,  Air  pollution,  Rainfall 
distribution. 

Wind  and  precipitation  data  bases  for  North  Amer- 
ica were  analyzed  to  understand  better  interstate 
and  international   transport  of  acidic,   acidifying, 


and  toxic  substances.  Sulfur  dioxide  and  nitrogen 
oxides  are  transported  preferentially  toward  the 
regions  of  most  frequent  significant  precipitation 
days  by  prevailing  winds  and  toward  the  east  and 
northeast  by  major  cyclonic  storms.  Clouds,  which 
occur  frequently  over  the  highest  S02-emitting 
regions  cause  more  sulfate  to  be  precipitated 
nearer  the  emission  point.  Wind  directions  over  the 
major  S02  sources  are  westerly  or  very  close  to 
westerly.  The  largest  U.S.-to-Canada  flows  of  pol- 
lutants occur  at  Spokane,  Washington  and  Flint, 
Michigan.  The  largest  Canada-to-U.S.  flows  occur 
at  Buffalo,  New  York,  and  Maniwaki,  Quebec. 
Spatial  variability  in  hourly  precipitation  data  on  a 
state/province  basis  over  a  year  was  18%  in  the 
east  and  39%  in  the  west.  Variability  was  substan- 
tially greater  for  the  individual  seasons,  highest  in 
winter.  The  annual  average  percentage  of  time 
with  precipitation,  and  median  wet  and  dry  period 
durations  for  the  east  were  4.1%,  3.3  hours  and  138 
hours,  respectively;  for  the  west,  2.9%,  2.2  hours, 
and  221  hours,  respectively.  A  precipitation-wind 
rose  for  Flint,  Michigan,  showed  that  the  most 
frequent  directions  for  low,  medium,  and  high 
precipitation  rates  were  westerly  in  January  and 
July,  with  the  exception  of  the  highest  rate  of 
precipitation  in  January,  which  was  more  frequent- 
ly southerly.  A  comparison  of  Lagrangian  and 
Eulerian  precipitation  statistics  for  these  areas  did 
not  produce  good  agreement.  (See  also  W88- 
02904)  (Cassar-PTT) 
W88-02908 


MODELING  POLLUTANT  TRANSPORT  FOR 
WET  DEPOSITION  CALCULATIONS, 

North  American  Weather  Consultants,  Salt  Lake 
City,  UT. 

D.  J.  McNaughton. 

IN:  Acid  Precipitation  Series,  Volume  1:  Meteoro- 
logical Aspects  of  Acid  Rain,  Butterworth  Pub- 
lishers, Boston.  1984.  Volume  edited  by  Chandra- 
kant M.  Bhumralkar.  Series  edited  by  John  I.  Teas- 
ley,  p  93-101,  5  fig,  9  ref. 

Descriptors:  *Fate  of  pollutants,  *Acid  rain,  'Me- 
teorology, Precipitation,  Air  pollution,  Model 
studies,  Regional  Air  Pollutant  Transport  Model, 
RAPT  model,  Sulfur  dioxide,  Sulfates,  Rainfall, 
Storms. 

Transport  of  pollutants  through  storm  systems  pre- 
sents a  complex  problem  of  modeling  that  will 
require  complex  models  for  accurate  simulations. 
Current  regional  air  pollutant  models  perform  rea- 
sonably, although  there  is  no  room  for  improve- 
ment, particularly  in  transport  models.  These 
models  appear  to  provide  a  good  link  between 
transport  and  wet  deposition.  The  question  of  why 
they  do  as  well  as  they  do  is  answered  by  the 
contribution  of  various  components  of  the  acid 
deposition  problem.  Calculations  of  current  simple 
models  such  as  the  Regional  Air  Pollutant  Trans- 
port Model  (RAPT)  show  that  wet  deposition  is  a 
relatively  smaller  component  than  the  dry  deposi- 
tion model  component.  Wet  deposition  model  for- 
mulations can  simulate  important  first  precipitation 
encounters.  Although  advanced  simulation  models 
for  pollutant  transport  are  necessary  to  describe 
fully  the  effects  of  complex  air  flows  in  storms, 
more  simplified  models  with  slight  improvements 
may  still  provide  reasonable  predictions  within  a 
broader  tolerance  level.  (See  also  W88-02904)  (Au- 
thor's abstract) 
W88-02909 


MODELS  OF  THE  EFFECTS  ON  ACID  PRE- 
CIPITATION OF  AIR  MOTIONS  IN  DIFFER- 
ENT-SIZE STORMS, 

Drexel  Univ.,  Philadelphia,  PA.  Dept.  of  Physics 
and  Atmospheric  Science. 
C.  W.  Kreitzberg. 

IN:  Acid  Precipitation  Series,  Volume  1:  Meteoro- 
logical Aspects  of  Acid  Rain,  Butterworth  Publish- 
ers, Boston.  1984.  Volume  edited  by  Chandrakant 
M.  Bhumralkar.  Series  edited  by  John  I.  Teasley.  p 
103-109,  1  fig,  6  ref.  Contract  No.  EY-76-S-02- 
2360. 

Descriptors:  *Fate  of  pollutants,  'Acid  rain,  'Me- 
teorology, 'Storms,  Wind,  Precipitation,  Trajec- 
tories, Scale  effects,  Model  studies. 


Relating  sample  water  chemistry  to  sources  of  acid 
emissions  was  difficult  to  achieve  using  simplified 
models.  Diverse  regions  can  contribute  acidity  to 
any  one  storm  sample.  Likewise,  one  source  can 
contribute  acidity  to  many  sampling  points.  The 
models  ignored  the  variation  in  acidity  of  precipi- 
tation caused  by  cleansing  en  route.  Also,  patho- 
logical trajectories  were  avoided.  The  vertical 
wind  shear  effects  were  simplified  to  two  or  three 
streams.  The  limitation  in  computing  trajectories 
may  not  be  as  serious  as  the  sampling  problem. 
Although  trajectories  and  other  information  can  be 
assembled  on  a  case-study  basis,  it  is  not  sufficient 
for  long-term  analysis.  (See  also  W88-02904) 
(Cassar-PTT) 
W88-02910 


AIR  POLLUTION  TRAJECTORIES  IN  PRE- 
CIPITATING STORMS, 

Brookhaven  National  Lab.,  Upton,  NY. 
P.  Michael,  and  J.  M.  Hales. 

IN:  Acid  Precipitation  Series,  Volume  1:  Meteoro- 
logical Aspects  of  Acid  Rain,  Butterworth  Pub- 
lishers, Boston.  1984.  Volume  edited  by  Chandra- 
kant M.  Bhumralkar.  Series  edited  by  John  I.  Teas- 
ley,  p  111-118,  3  fig,  1  tab,  5  ref.  Contract  Nos. 
DEAC02-76CH00016  and  79-D-X-0533. 

Descriptors:  'Fate  of  pollutants,  'Acid  rain,  'Me- 
teorology, Precipitation,  Wind,  Trajectories, 
Storms,  Rainfall,  Clouds. 

The  sensitivity  of  source/receptor  relationships  to 
the  assumptions  made  in  the  calculation  of  trajec- 
tories was  illustrated  by  showing  the  results  of 
pollutant  transport  calculations  for  two  events  in 
which  precipitation  associated  with  frontal  systems 
was  collected  and  analyzed.  Trajectories  for  air 
parcels  reaching  Ithaca,  New  York,  and  Upton, 
New  York,  in  May  1978  were  calculated  using 
three  different  averaging  layers.  These  methods 
were  as  follows:  default  (layer  from  the  first  inver- 
sion during  daylight  and  vertical  standard  devi- 
ation of  the  plume  during  nighttime),  the  level  of 
the  cloud  base  (1000-5000  m),  and  within  the  cloud 
layer  (1500-3000  m).  Very  different  trajectories 
were  obtained  for  the  two  stations  and  the  three 
methods.  A  second  example  using  data  from  a 
storm  in  April  1979  used  seven  different  transport 
layers.  Results  were  grouped  into  two  broad  cate- 
gories. Using  lower  level  transport  layers  indicat- 
ing that  the  air  came  to  Upton,  New  York,  from 
the  northwest  (central  Canada,  through  Michigan, 
extreme  western  New  York,  and  northeast  Penn- 
sylvania). Using  transport  layers  above  1800  m 
results  showed  that  the  air  came  from  the  south- 
west (Ohio  River  Valley,  through  West  Virginia 
and  southern  Pennsylvania).  (See  also  W88-02904) 
(Cassar-PTT) 
W88-02911 


WINTERTIME  PRECIPITATION  CHEMISTRY 
IN  NORTH  GEORGIA, 

Battelle  Pacific  Northwest  Labs.,  Richland,  WA. 
M.  T.  Dana,  A.  A.  N.  Patrinos,  E.  G.  Chapman, 
and  J.  M.  Thorp. 

IN:  Acid  Precipitation  Series,  Volume  1:  Meteoro- 
logical Aspects  of  Acid  Rain,  Butterworth  Pub- 
lishers, Boston.  1984.  Volume  edited  by  Chandra- 
kant M.  Bhumralkar.  Series  edited  by  John  I.  Teas- 
ley,  p  1 19-144,  9  fig,  4  tab,  10  ref. 

Descriptors:  'Fate  of  pollutants,  'Acid  rain,  'Me- 
teorology, Precipitation,  Storms,  Powerplants, 
Water  pollution  sources,  Air  pollution,  Winter, 
Georgia,  Rainfall,  Trajectories,  Wind,  Air  masses, 
Sulfur  dioxide,  Sulfates. 

The  initial  report  of  the  study,  Winter  Study  of 
Power  Plant  Effects  (WISPE),  concerned  precipi- 
tation chemistry  indirectly  affected  by  powerplants 
in  North  Georgia.  Although  an  entire  winter 
season  was  covered  by  the  field  studies,  results 
could  be  only  tentatively  related  to  other  precipita- 
tion chemistry  measurements  and  predictions  of 
precipitation  scavenging  theory.  Many  of  the  pa- 
rameter relationships  such  as  concentrations,  rain- 
fall rates,  and  scavenging  ratios,  needed  larger  data 
bases  because  of  variability  from  storm  to  storm. 
Sequential  sample  results  illustrated  the  variability 
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Field  5— WATER  QUALITY  MANAGEMENT  AND  PROTECTION 


Group  5B — Sources  Of  Pollution 

of  the  concentration-rainfall  rate  relationship  on  a 
short  time  scale.  The  air  mass  trajectory  models 
used  in  this  study  did  not  provide  unambiguous 
trajectories  for  most  of  the  events  examined.  (See 
also  W88-02904)  (Cassar-PTT) 
W88-02912 


TRACE  METALS  IN  ATMOSPHERIC  DEPOSI- 
TION AT  AMERICAN  SAMOA, 

Department  of  Energy,  New  York.  Environmental 
Measurements  Lab. 
S.  J.  Nagourney,  and  D.  C.  Bogen. 
IN:  Acid  Precipitation  Series,  Volume  1 :  Meteoro- 
logical Aspects  of  Acid  Rain,  Butterworth  Publish- 
ers, Boston.  1984.  Volume  edited  by  Chandrakant 
M.  Bhumralkar.  Series  edited  by  John  I.  Teasley.  p 
145-154,  8  fig,  6  tab,  6  ref. 

Descriptors:  *Fate  of  pollutants,  *Water  pollution 
sources,  *Metals,  Heavy  metals,  Aluminum,  Iron, 
Lead,  Manganese,  American  Samoa,  Air  pollution, 
Salt. 

Several  trace  metals  were  collected  in  composite 
samples  of  wet,  dry,  and  bulk  deposition  in  Ameri- 
can Samoa  over  a  three-year  period.  Total  wet-dry 
deposition  (micrograms/sq  m/month)  were  Mn, 
12.0;  Pb,  12.3;  Al,  42.0;  and  Fe,  18.9.  Calculations 
indicated  that  sea  salt  was  not  the  major  contribu- 
tor of  these  elements.  Deposition  of  the  native 
basaltic  soil  was  the  source  of  Al  and  Fe.  Mn  and 
Pb  were  derived  from  local  anthropogenic  sources, 
from  long-range  transport,  or  both.  (See  also  W88- 
02904)  (Cassar-PTT) 
W88-02913 


MAJOR  ION  COMPOSITION  OF  ATMOS- 
PHERIC DEPOSITION  AND  AIR  PARTICU- 
LATES AT  AMERICAN  SAMOA, 

Department  of  Energy,  New  York.  Environmental 
Measurements  Lab. 

D.  C.  Bogen,  S.  J.  Nagourney,  and  C.  C. 
Torquato. 

IN:  Acid  Precipitation  Series,  Volume  1:  Meteoro- 
logical Aspects  of  Acid  Rain,  Butterworth  Publish- 
ers, Boston.  1984.  Volume  edited  by  Chandrakant 
M.  Bhumralkar.  Series  edited  by  John  I.  Teasley.  p 
155-162,  1  fig,  6  tab,  14  ref. 

Descriptors:  'Water  pollution  sources,  *Acid  rain, 
♦Meteorology,  American  Samoa,  Sulfates,  Chlor- 
ides, Nitrates,  Salt,  Air  pollution. 

Results  from  a  typical  analysis  of  total  atmospheric 
deposition  (January  2-31,  1979)  given  mg/sq  m  at 
American  Samoa  were  as  follows:  chloride,  275; 
sulfate,  48.0;  nitrate,  0.3;  Na,  173;  Mg,  24.8;  Ca, 
8.27;  K,  8.55;  and  cations/anions  ratio,  1.04.  Calcu- 
lations indicated  that  excess  sulfate  in  the  wet 
deposition  samples  may  be  from  long-range  atmos- 
pheric transport  from  continental  sources  or  is 
derived  from  biogenic  marine  sources.  (See  also 
W88-02904)  (Cassar-PTT) 
W88-02914 


CATALYSIS  OF  THE  AUTOXIDATION  OF 
AQUATED  SULFUR  DIOXIDE  BY  HOMOGE- 
NEOUS AND  HETEROGENEOUS  TRANSI- 
TION METAL  COMPLEXES, 

California  Inst,  of  Tech.,  Pasadena.  W.M.  Keck 
Lab.  of  Environmental  Engineering  Science. 
S.  D.  Boyce,  M.  R.  Hoffman,  P.  A.  Hong,  and  L. 
M.  Moberly. 

IN:  Acid  Precipitation  Series,  Volume  1:  Meteoro- 
logical Aspects  of  Acid  Rain,  Butterworth  Pub- 
lishers, Boston.  1984.  Volume  edited  by  Chandra- 
kant M.  Bhumralkar.  Series  edited  by  John  I.  Teas- 
ley,  p  163-211,  20  fig,  8  tab,  107  ref.  Contract  No. 
R808086-01. 

Descriptors:  'Fate  of  pollutants,  *Acid  rain,  •Me- 
teorology, Catalysts,  Sulfur  dioxide,  Chemical  re- 
actions, Hydrogen  peroxide,  Manganese,  Iron,  Ox- 
idation, Cobalt,  Vanadium,  Chelation,  Organic 
compounds. 

Certain  metal-catalyzed  autoxidations  of  sulfite 
proceed  via  the  formation  of  discrete  inner-sphere 
complexes  between  the  sulfite  and  the  catalyst 
before  electron   transfer  occurs.   Results  indicate 


that  binding  and  subsequent  activation  of  dioxygen 
plays  a  significant  role  in  the  catalytic  cycle.  Effec- 
tive catalysts  are  complexes  of  Fe(++)/ 
Fe(+  +  +),  Mn(++)/Mn(+  +  +),  Co(++)/ 
Co(+  +  +),  and  V(3  +  )/V(5  + ).  Certain  metal- 
catalyzed  reactions  of  sulfite  may  be  enhanced  by  a 
photoassisted  pathway.  This  helps  explain  the  rela- 
tive differences  between  night-  and  daytime  sulfur 
dioxide  conversion  rates.  In  liquid  aerosol  systems, 
the  nature  and  role  of  dissolved  organic  molecules 
as  competitive  complexing  agents  must  be  consid- 
ered. These  substances  accelerate  the  dissolution  of 
ferric  oxide  and  manganese  dioxide,  the  likely 
sources  of  soluble  iron  and  manganese  in  aerosol 
systems.  Hydrogen  peroxide  is  a  major  intermedi- 
ate reduction  product  of  the  catalyzed  oxidation  of 
various  sulfur  compounds  and  oxidizable  organic 
molecules.  Preliminary  research  on  hybrid  organo- 
metallic  catalysts  has  shown  that  attachment  of 
homogeneous  catalysts  to  solid  surfaces  produces  a 
negligible  loss  of  catalytic  activity  for  the  autoxi- 
dation  of  dissolved  sulfur(4  +  ).  (See  also  W88- 
02904)  (Cassar-PTT) 
W88-02915 


NORWEGIAN  MODELS  FOR  SURFACE 
WATER  CHEMISTRY:  AN  OVERVIEW, 

Norsk  Inst,  for  Vannforskning,  Oslo. 
R.  F.  Wright. 

IN:  Acid  Precipitation  Series,  Volume  1:  Meteoro- 
logical Aspects  of  Acid  Rain,  Butterworth  Publish- 
ers, Boston.  1984.  Volume  edited  by  Chandrakant 
M.  Bhumralkar.  Series  edited  by  John  I.  Teasley.  p 
213-230,  12  fig,  2  tab,  19  ref. 

Descriptors:  *Fate  of  pollutants,  *Acid  rain, 
♦Lakes,  *Model  studies,  Water  quality,  Streams, 
Henriksen's  model,  Birkenes  model,  Norway, 
Acidic  water,  Alkalinity. 

Two  models  for  surface  water  acidification  using 
Norwegian  data  are  presented:  Henriksen's  empiri- 
cal model  for  lake  acidification  and  the  Birkenes 
model  for  stream  water  chemistry.  Henriksen's 
model  is  based  on  the  hypothesis  that  acidification 
can  be  described  as  large-scale  titration  of  a  strong 
acid  (acid  rain)  with  bicarbonate  (from  biological 
activity  and  weathering).  Nonmarine  calcium  and 
magnesium  are  the  intrinsic  parameter.  A  nomo- 
graph, plotting  millequivalents/liter  of  Ca  plus  Mg 
against  nonmarine  sulfate  concentration  in  the  lake 
water  or  the  pH  of  precipitation,  predicts  the  pH 
of  the  lake.  The  Birkenes  model  was  developed 
from  extensive  stream  water  analyses  in  the  Bir- 
kenes watershed.  Several  relationships  were  noted. 
High  acidity  and  high  aluminum  concentrations 
occurred  during  high  discharge  periods.  Inverse 
relationships  were  noted  between  H+  and  Ca. 
Sulfate  levels  were  relatively  higher  in  the  first 
stormflow  following  dry  periods  in  summer.  The 
Birkenes  model  consists  of  several  submodels:  hy- 
drologic  and  chemical  (sulfates  and  cation).  The 
Henriksen  and  Birkenes  models  complement  each 
other.  The  former  is  useful  for  large-scale  water 
quality  variations,  and  the  latter  is  useful  for  small- 
scale  day-to-day  variations.  Since  both  models 
were  developed  to  describe  the  present-day  situa- 
tion, they  cannot  be  used  for  prediction  without 
further  evaluation.  (See  also  W88-02904)  (Cassar- 
PTT) 
W88-02916 


EFFECTS  OF  ACIDIC  PRECIPITATION  ON 
ATLANTIC  SALMON  RIVERS  IN  NEW  ENG- 
LAND, 

Maine  Univ.  at  Orono.  Dept.  of  Zoology. 

T.  A.  Haines,  and  J.  J.  Akielaszek. 

Air  Pollution  and  Acid  Rain  Report   18.   FWS/ 

OBS-80/4-.18,   October    1984.    Fish   and   Wildlife 

Service,  Washington,  DC.  108  p,  46  fig,  12  tab,  57 

ref,  2  append. 

Descriptors:  "Fate  of  pollutants,  *Water  pollution 
sources,  "Acid  rain,  'Streams,  Water  quality, 
Salmon,  Atlantic  salmon,  Fish,  Water  pollution 
effects,  Hydrogen  ion  concentration,  Aluminum, 
Aquatic  habitats,  Rivers,  Maine,  Vermont,  Acidic 
water. 

Water  quality  was  determined  in  9  first-  to  third- 
order  Atlantic  salmon  rivers  in  New  England  (8  in 


Maine  with  native  salmon  populations  and  1  in 
Vermont  undergoing  restoration  of  the  salmon 
population).  Calcium  was  the  major  cation  and 
sulfate  was  the  major  anion  in  most  of  the  Maine 
streams.  The  Vermont  stream  had  higher  concen- 
trations of  most  ions;  biocarbonate  was  also 
present.  pH,  alkalinity,  and  levels  of  aluminum, 
calcium,  magnesium,  sodium,  and  potassium  de- 
creased during  periods  of  high  discharge  in  spring 
and  fall.  Sulfate  and  nitrate  concentrations  peaked 
at  snowmelt  before  peak  discharge.  Alkalinity  was 
diluted  during  high  discharge.  The  pH  and  alumi- 
num concentrations  in  second-  and  third-order 
streams  were  well  within  safe  limits  for  salmon, 
even  during  periods  of  high  discharge.  First-order 
streams,  however,  reached  levels  of  pH  and  alumi- 
num concentration  toxic  to  the  early  life  stages  of 
salmon.  Water  quality  was  very  similar  to  that 
measured  in  1969  with  the  exception  of  aluminum 
levels,  which  were  much  higher  in  the  present 
study.  At  present,  chemical  conditions  in  the 
higher  order  streams  are  not  critical  for  salmon 
survival.  However,  in  first-order  streams,  which 
constitute  20-40%  of  the  available  salmon  habitat, 
water  quality  may  become  critical  with  increased 
deposition  of  acid  precipitation.  (Cassar-PTT) 
W88-02927 


LARGE-SCALE  OPERATIONS  MANAGEMENT 
TEST  OF  USE  OF  THE  WHITE  AMUR  FOR 
CONTROL  OF  PROBLEM  AQUATIC  PLANTS, 
REPORT  2:  FIRST  YEAR  POSTSTOCKING  RE- 
SULTS, 

Florida  Univ.,  Gainesville.  Dept.  of  Environmental 
Engineering  Sciences. 

For  primary  bibliographic  entry  see  Field  4A. 
W88-02931 


PROTECTING  THE  NATION'S  GROUNDWAT- 
ER FROM  CONTAMINATION,  VOLUME  I. 

Office   of  Technology   Assessment,    Washington, 

DC. 

For   primary   bibliographic   entry   see   Field   5G. 

W88-02950 


PROTECTING  THE  NATION'S  GROUNDWAT- 
ER FROM  CONTAMEMATION,   VOLUME  II. 

Office   of  Technology   Assessment,   Washington, 

DC. 

For   primary   bibliographic   entry   see   Field   5G. 

W88-02951 


LOADS  OF  SUSPENDED  SEDIMENT  AND  NU- 
TRIENTS FROM  LOCAL  NONPOINT 
SOURCES  TO  THE  TIDAL  POTOMAC  RIVER 
AND  ESTUARY,  MARYLAND  AND  VIRGINIA, 
1979-81  WATER  YEARS, 

Geological  Survey,  Reston,  VA.  Water  Resources 
Div. 

R.  E.  Hickman. 

Available  from  OFSS,  USGS,  Box  25425,  Lake- 
wood,  CO  80225.  USGS  Water-Supply  Paper  84- 
860,  1984.  82  p,  14  fig,  30  tab,  42  ref. 

Descriptors:  'Water  quality,  *Water  pollution 
sources,  *Potomac  estuary,  "District  of  Columbia, 
♦Maryland,  "Virginia,  "Nonpoint  sources,  Sus- 
pended sediments,  Nutrients,  Biochemical  oxygen 
demand,  Phosphorous,  Nitrogen,  Dissolved  silica, 
Stream  discharge,  Precipitation,  Potomac  River 
Basin,  Anacostia  River,  Saint  Clements  Creek,  Oc- 
coquan  River,  Estuaries. 

Loads  of  suspended  sediment,  phosphorous,  nitro- 
gen, biochemical  oxygen  demand,  and  dissolved 
silica  discharged  to  the  tidal  Potomac  River  and 
Estuary  during  the  1979-81  water  years  from  three 
local  nonpoint  sources  have  been  calculated.  The 
loads  in  the  rain  falling  upon  the  tidal  water  sur- 
face and  from  overflows  of  the  combined  sewer 
system  of  the  District  of  Columbia  were  deter- 
mined from  available  information.  Loads  of  materi- 
als in  the  streamflow  from  local  watersheds  drain- 
ing directly  to  the  tidal  Potomac  River  and  Estu- 
ary downstream  of  Chain  Bridge  in  Washington 
D.C.,  were  calculated  from  samples  of  streamflow 
leaving  five  monitored  watersheds.  Loads  dis- 
charged from  all  local  tributary  watersheds  were 
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:alculated  by  applying  to  the  unsampled  water- 
iheds  yields  determined  for  five  monitored  water- 
;heds.  The  resulting  loads  are  2.7  million  mega- 
5rams  of  suspended  sediment,  3,000  megagrams  of 
)hosphorous,  14,000  megagrams  of  nitrogen, 
'8,000  megagrams  of  ultimate  biochemical  oxygen 
iemand,  and  68,000  megagrams  of  dissolved  silica. 
rhe  total  loads  discharged  from  all  local  nonpoint 
wurces  (local  tributary  watersheds,  rainfall,  and 
;ombined  sewer  overflows)  are  2.7  million  mega- 
grams of  suspended  sediment,  3,300  megagrams  of 
jhosphorous,  18,000  megagrams  of  nitrogen, 
78,000  megagrams  of  ultimate  biochemical  oxygen 
lemands,  and  69,000  megagrams  of  dissolved 
silica.  These  loads  comprised  17  to  38  percent  of 
the  loads  discharged  by  major  sources  during  this 
[>eriod.  (USGS) 
W88-02952 


USE  OF  THE  ROUTING  PROCEDURE  TO 
STUDY  DYE  AND  GAS  TRANSPORT  IN  THE 
WEST  FORK  TRINITY  RIVER,  TEXAS, 

Geological  Survey,  Bay  Saint  Louis,  MS.  Water 
Resources  Div. 

H.  E.  Jobson,  and  R.  E.  Rathbun. 
Available  from  OFSS,  USGS,  Box  25425,  Lake- 
wood,    CO    80225.    USGS    Water-Supply    Paper 
2252,  1984.  21  p,  10  fig,  3  tab,  12  ref. 

Descriptors:  'Dye  releases,  'Mathematical  models, 
•Tracers,  'Stream  gaging,  'Routing,  'Path  of  pol- 
lutants, 'Dispersion,  'Lagrangian  model,  'West 
Fork  Trinity  River,  Mass  transfer,  Mixing,  Riffles, 
Rivers,  Water  quality,  Desorption,  Texas,  Pools, 
Routing  procedure,  Transport. 

The  transport  and  dispersion  characteristics  of 
13.4-mile  (21.6-km)  reach  of  the  West  Fork  Trinity 
River  near  Fort  Worth,  Texas,  were  determined 
for  a  steady  flow  of  about  27  cu  ft/s  (0.76  cu  m/s) 
using  rhodamine-WT  dye  as  a  conservative  tracer 
and  ethylene  and  propane  gases  as  nonconservative 
tracers.  Longitudinal  dispersion  coefficients  and 
gas  coefficients  were  determined  using  standard 
techniques  and  a  routing  procedure  based  on  a 
Lagrangian  transport  model.  The  routing  method 
procedure  provided  better  estimates  of  the  disper- 
sion coefficient  than  the  method  of  moments.  Dis- 
persion coefficients  ranged  from  about  8  sq  ft/s 
(0.7  sq  m/s)  for  a  reach  consisting  of  a  deep  pool  to 
about  21  sq  ft/s  (2.0  sq  m/s)  for  a  reach  containing 
riffles  and  small  pools.  Gas  desorption  coefficients 
were  virtually  the  same  for  the  routing  procedure 
and  the  standard  peak  method  of  computation. 
Desorption  coefficients  and  liquid-film  coefficients 
determined  from  the  routing  procedures  were 
much  smaller  for  the  pooled  reaches  than  for  the 
reaches  containing  riffles.  (USGS) 
W88-02953 


STREAMFLOW  AND  SPECIFIC-CONDUCT- 
ANCE DATA  FOR  BEAR  CREEK,  AUGUST  13, 
1985,  THE  OAK  RIDGE  RESERVATION,  TEN- 
NESSEE, 

Geological  Survey,  Knoxville,  TN.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  2E. 
W88-02954 


NITRATE  IN  THE  COLUMBIA  AQUIFER, 
CENTRAL  DELMARVA  PENINSULA,  MARY- 
LAND, 

Geological    Survey,    Towson,    MD.    Water    Re- 
sources Div. 
L.  J.  Bachman. 

Available  from  USGS,  OFSS,  Box  25425,  Denver, 
CO  80225.  USGS  Water-Resources  Investigations 
Report  84-4322,  1984.  51  p,  15  fig,  11  tab,  30  ref. 

Descriptors:  'Groundwater  pollution,  'Water  pol- 
lution sources,  'Nitrates,  'Maryland,  Unconsoli- 
dated aquifers,  Water  quality,  Chemical  composi- 
tion. Land  use,  Soil  types,  Unconfined  aquifers, 
Delmarva  Peninsula,  Columbia  aquifer. 

A  study  of  nitrate  in  water  from  604  wells  tapping 
the  Columbia  aquifer  on  the  Delmarva  Peninsula  in 
eastern  Maryland  describes  the  factors  that  affect 
nitrate  variability.  Samples  were  collected  from 
196  randomly  selected  wells  and  analyzed  for  ni- 


trogen species.  Many  were  also  analyzed  for  major 
ions.  In  addition,  results  of  313  nitrate  analyses 
were  randomly  selected  from  county  health  de- 
partment files.  About  95  analyses  of  water  samples 
collected  from  1945  to  1978  were  also  evaluated. 
The  frequency  distribution  of  the  nitrate  analyses  is 
bimodal,  with  25  percent  of  the  sample  ranging 
from  0  to  about  0.42  milligrams  per  liter  (mg/L) 
nitrate  as  nitrogen  (N),  and  the  median  is  about  0.1 
mg/L;  the  rest  ranges  from  0.42  to  58  mg/L,  and 
the  median  is  about  5.9  mg/L.  The  overall  median 
nitrate  concentration  is  about  3.5  mg/L  as  N.  Over 
half  of  the  samples  had  nitrate  concentrations  of  3 
mg/L  as  N  or  higher,  indicating  that  the  water  in 
the  aquifer  has  been  affected  by  human  activity. 
Nitrate-nitrogen  concentrations  exceeded  the 
water-quality  standard  of  10  mg/L  in  15  percent  of 
the  samples  established  by  the  U.S.  Environmental 
Protection  Agency.  The  major  factors  affecting 
nitrate  concentration  are  the  presence  of  a  nitrogen 
source,  hydrogeological  conditions,  and  the  soil 
drainage.  Sites  with  poorly  drained  soils  may  have 
a  lower  nitrate  concentration  either  because  the 
soils  block  the  entrance  of  nitrate  into  the  aquifer 
or  because  the  aquifer  under  a  poorly  drained  soil 
is  associated  with  a  chemical  environment  that 
promotes  denitrification.  (USGS) 
W88-02969 


PROGRESS  REPORT  ON  THE  GEOCHEMIS- 
TRY OF  THE  SULFUR  CYCLE  IN  NORTHERN 
GREAT  PLAINS  COAL  MINES, 

Geological  Survey,  Bismarck,  ND.  Water  Re- 
sources Div. 

R.  L.  Houghton,  R.  D.  Koob,  and  G.  H. 
Groenewold. 

Available  from  OFSS,  USGS,  Box  25425,  Lake- 
wood,  CO  80225.  USGS  Water-Resources  Investi- 
gations Report  85-4016.  70  p,  10  fig,  8  tab,  96  ref. 

Descriptors:  'Sulfur,  'Sulfur  cycle,  'Sulfur  bacte- 
ria, 'Isotope  studies,  'Coal  mining,  'Lignite, 
•North  Dakota,  Geochemistry,  Water  chemistry, 
Coal  mine  wastes,  Northern  Great  Plains. 

Limited  data  on  the  distribution  and  sulfur-isotopic 
composition  of  sulfur  species  in  groundwater  and 
sedimentary  rocks  and  soils  associated  with  lignite 
strip  mines  in  western  and  central  North  Dakota 
indicate  microbes  play  an  important  role  in  sulfur 
oxidation  and  sulfate  reaction.  Oxidation  of  micro- 
crystalline  and  framboidal  iron-sulfide  minerals 
occurs  within  hours  in  the  presence  of  oxygen  and 
is  mediated  by  sulfur-oxidizing  bacteria.  However, 
macrocrystalline  pyrite  is  essentially  inert  to 
oxygen  and  microbial  activity  for  decades.  Sulfur 
oxidation  appears  to  be  greatest  in  spoils  and  low- 
pH  microenvironments.  Groundwater  sulfate  is  de- 
rived from  the  repeated  dissolution,  precipitation, 
and  redissolution  of  sulfate  salts  by  infiltrating 
water.  Sulfate  reduction  is  most  active  in  sandstone 
aquifers  underlying  lignite  downgradient  from  the 
mine  sites.  Microbial  activity  is  limited  by  the 
availability  of  organic  material  capable  of  being 
metabolized.  Dissolved  organic  material  present  is 
largely  unusable.  It  is  apparent  that  extraction  pro- 
cedures used  to  collect  supporting  isotopic  data 
induced  additional  oxidation  in  the  samples.  Ac- 
cordingly, these  preliminary  results  are  subject  to 
reinterpretation  once  new  data  are  available. 
(USGS) 
W88-02975 


HYDROGEOLOGY  OF  EASTERN  MICHAUD 
FLATS,  FORT  HALL  INDIAN  RESERVATION, 
IDAHO, 

Geological   Survey,  Idaho  Falls,  ID.  Water  Re- 
sources Div. 
N.  D.  Jacobson. 

Available  from  OFSS,  USGS,  Box  25425,  Lake- 
wood,  CO  80225.  USGS  Water-Resources  Investi- 
gations Report  84-4201,  1984.  31  p,  8  fig,  4  tab,  24 
ref. 

Descriptors:  'Water  pollution  sources,  'Ground- 
water pollution,  'Idaho,  Water  quality,  Contami- 
nation, Heavy  metals,  Wastewater  management, 
Fort  Hall  Indian  Reservation,  Michaud  Flats, 
Snake  River  Plain. 

Groundwater  in  Michaud  Flats,  southeastern 
Idaho,  is  developed  extensively  for  irrigation  and 


industry.  Extensive  clay  beds  overlie  the  Bighole 
Basalt  and  Sunbeam  Formation,  which  yield  most 
of  the  water  for  irrigation  and  industrial  wells; 
artesian  aquifers  in  these  rock  units  have  heads 
below  land  surface  and  near  those  in  the  shallow 
water-table  aquifer  in  the  overlying  Michaud 
Gravel.  Transmissivities  in  artesian  aquifers  range 
from  19,6000  to  444,000  feet  squared  per  day.  High 
levels  of  arsenic  were  detected  in  groundwater  in 
the  Flats  in  1972.  During  1982,  concentrations  of 
arsenic  twice  exceeded  the  recommended  drinking 
water  limit  of  50  micrograms  per  liter.  Concentra- 
tions of  other  chemical  constituents  were  generally 
within  drinking  water  limits.  Stable-isotope  data 
suggest  more  than  one  source  of  aquifer  recharge 
and  indicate  some  mixing  between  waters  from 
industrial  ponds  and  local  groundwater.  Manage- 
ment alternatives  are  being  implemented  by  two 
industries  for  control  of  groundwater  contamina- 
tion. These  include  reduction  of  effluent,  installa- 
tion of  liners  and  leachate  recovery  systems  in 
ponds,  and  removal  and  reclamation  of  precipitates 
in  old  slurry  and  evaporation  ponds.  Six  sites  will 
be  monitored  through  1985  to  determine  changes 
in  groundwater  chemistry  and  migration  of  con- 
taminants. (USGS) 
W88-02976 


STIMULATED  EFFECTS  OF  INCREASED  RE- 
CHARGE ON  THE  GROUND-WATER  FLOW 
SYSTEM  OF  YUCCA  MOUNTAIN  AND  VICIN- 
ITY, NEVADA-CALIFORNIA, 

Geological  Survey,  Denver,  CO.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  2F. 

W88-02977 


CONTRIBUTIONS  OF  SUSPENDED  SEDI- 
MENT FROM  HIGHWAY  CONSTRUCTION 
AND  OTHER  LAND  USES  TO  THE  OLEN- 
TANGY  RIVER,  COLUMBUS,  OHIO, 

Geological    Survey,   Columbus,   OH.    Water   Re- 
sources Div. 
D.  R.  Helsel. 

Available  from  OFSS,  USGS,  Box  25425,  Lake- 
wood,  CO  80225.  USGS  Water  Resources  Investi- 
gations Report  84-4336,  1984.  31  p,  3  fig,  15  tab,  21 
ref. 

Descriptors:  'Road  construction,  'Suspended  sedi- 
ments, 'Ohio,  Sediment  load,  Sediment  yield, 
Water  pollution  sources,  Olentangy  River,  Ero- 


Highway  construction  within  the  Olentangy  River 
flood  plain  in  Columbus,  Ohio,  was  projected  to  be 
a  large  source  of  suspended  sediment  to  the  river 
system.  A  monitoring  program  was  begun  by  the 
U.S.  Geological  Survey  in  1978  to  quantify  the 
impacts  of  the  construction  process.  Sediment  in- 
formation was  collected  daily  at  six  gaging  stations 
located  above,  below,  and  within  the  construction 
area.  Yields  of  suspended  sediment  ranged  from 
9,580  to  15,700  tons  per  square  mile  per  year. 
Surrounding  suburban  terrain  yielded  428  to  754 
tons  per  square  mile  per  year.  However,  the  size  of 
the  construction  project  was  small  in  comparison 
to  the  surrounding  suburbs  contributing  sediment. 
No  more  than  4  percent  of  the  yearly  downstream 
suspended  sediment  loads  were  produced  by  the 
construction  during  the  monitoring  period. 
(USGS) 
W88-02978 


HYDROLOGY  OF  THE  FERRON  SANDSTONE 
AQUIFER  AND  EFFECTS  OF  PROPOSED 
SURFACE-COAL  MINING  IN  CASTLE 
VALLEY,  UTAH, 

Geological   Survey,   Salt  Lake  City,  UT.   Water 

Resources  Div. 

For  primary  bibliographic  entry  see  Field  4C. 
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USE  OF  THE  PAIRED-BASIN  TECHNIQUE  IN 
FLOW-RELATED  WILDLAND  WATER-QUAL- 
ITY STUDIES, 

Forest  Service,  Fort  Collins,  CO.  Watershed  Sys- 
tems Development  Group. 
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S.  L.  Ponce,  D.  W.  Shindler,  and  R.  Averett. 
Report  WSDG-TP-0004,  April  1982.  21  p,  11  fig,  3 
tab,  1 3  ref. 

Descriptors:  *Water  quality  standards,  •Stream- 
flow,  'Paired  basin  technique,  River  basins,  Forest 
lands. 

Forest  managers  are  confronted  with  the  problem 
of  determining  the  effect  of  timber  harvest  on 
water  quality.  This  paper  describes  statistical  tech- 
niques, primarily  analysis  of  covariance,  that  pro- 
vide a  way  of  comparing  streamflow  and  selected 
water  quality  measurements  in  an  unharvested 
basin  with  those  in  a  harvest  basin.  Discussion  of 
the  paired-basin  technique  includes  illustrations 
and  an  example  from  the  Bull  Run  basin,  Mt.  Hood 
National  Forest,  Oregon.  A  discussion  of  data-base 
size,  and  a  method  for  determining  the  number  of 
samples  that  will  yield  regression  estimates  at  a 
predetermined  level  of  statistical  reliability  also  is 
given.  Example  applications  include  cause-and- 
effect  evaluation,  trend  analysis,  and  cumulative- 
impact  analysis.  (USGS) 
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HYDROGEOLOGIC  AND  WATER-QUALITY 
CHARACTERISTICS  OF  THE  UPPER  CAR- 
BONATE AQUIFER,  SOUTHEAST  MINNESO- 
TA, 

Geological  Survey,  St.  Paul,  MN.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  2F. 
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HYDROLOGY  AND  WATER  QUALITY  OF 
THE  ELK  CREEK  BASIN,  WEST-CENTRAL 
WISCONSIN--AN  ASSESSMENT  OF  NON- 
POINT  DISCHARGES, 

Geological  Survey,  Madison,  WI.  Water  Re- 
sources Div. 

S.  J.  Field,  and  R.  A.  Lidwin. 
Available     from     USGS,     OFFSS,     Box     25425, 
Denver,  CO  80225.  USGS  Water-Resources  Inves- 
tigations Report  84-4094,  1985.  38  p,  8  fig,  25  tab, 
20  ref. 

Descriptors:  'Small  watersheds,  *Water  quality, 
'Hydrology,  'Wisconsin,  Water  temperature,  Dis- 
solved solids,  Sediment  yield,  Water  pollution 
sources,  Elk  Creek,  Bruce  Valley  Creek,  Non- 
point-source  discharge,  Suspended-sediment  yield, 
Total  nitrogen  load,  Total  phosphorous  load. 

The  Elk  Creek  basin  in  west-central  Wisconsin  was 
studied  during  the  1980  water  year  to  define  the 
water  quality  in  relation  to  streamflow.  Agricultur- 
al nonpoint-source  discharges  were  suspected  of 
contributing  significantly  to  degraded  water  qual- 
ity. Streamflow  for  the  1980  water  year  was  about 
28  percent  more  than  average  and  precipitation 
was  about  36  percent  greater  than  average. 
Streamflow  at  Elk  Creek  during  the  study  ranged 
from  43  to  1,020  CFS;  Bruce  Valley  Creek  dis- 
charges ranged  from  2.8  to  306  CFS.  The  low-flow 
discharges  are  significantly  greater  than  the  2-year, 
7-day  low  flow  whereas  the  peak  discharges  were 
between  a  2-year  and  a  5-year  flood-recurrence 
interval.  The  suspended  sediment  yield  for  Bruce 
Valley  Creek  was  215  ton/sq  mi,  compared  with 
184  ton/sq  mi  for  Elk  Creek,  during  the  1980 
water  year.  Double  mass-accumulation  curves, 
however,  indicated  that  loading  rates  were  similar 
for  both  stations.  Phosphorous  yields  for  Bruce 
Valley  Creek  during  the  1980  water  year  were 
1,600  lb/sq  mi,  compared  with  1,350  lb/sq  mi  at 
Elk  Creek.  Double  mass-accumulation  curves  indi- 
cated highest  loading  rates  for  these  constituents  at 
Bruce  Valley  Creek.  Phosphorous  concentrations 
at  Bruce  Valley  and  Elk  Creeks  exceeded  levels 
recommended  by  the  U.S.  Environmental  Protec- 
tion Agency  for  prevention  of  nuisance  biological 
growths.  (USGS) 
W88-03016 


SKNSI TIVITY  OF  STREAM  BASINS  IN  SHEN- 
ANDOAH NATIONAL  PARK  TO  ACID  DEPO- 
SITION, 

Geological  Survey,  Richmond,  VA.  Water  Re- 
sources Div. 


For  primary  bibliographic  entry  see  Field  5C. 
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SUMMARY  OF  NORTHERN  ATLANTIC 
COASTAL  PLAIN  HYDROLOGY  AND  ITS  RE- 
LATION TO  DISPOSAL  OF  NUCLEAR  WASTE 
IN  BURIED  CRYSTALLINE  ROCK, 

Geological  Survey,  Raleigh,  NC.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  5E. 

W88-03020 


WATER-QUALITY  VARIATIONS  IN  ANTE- 
LOPE CREEK  AND  DEAD  MAN'S  RUN,  LIN- 
COLN, NEBRASKA, 

Geological  Survey,  Lincoln,  NE.  Water  Resources 
Div. 

R.  A.  Pettijohn,  and  R.  A.  Engberg. 
Available     from     USGS,     OFFSS,     Box     25425, 
Denver,  CO  80225.  USGS  Water-Resources  Inves- 
tigations Report  85-4153,  1985.  36  p,  12  fig,  1  tab, 
16  ref. 

Descriptors:  'Water  quality,  'Water  pollution 
sources,  'Nebraska,  Chemical  properties,  Streams, 
Specific  conductance,  Water  chemistry. 

Eleven  sets  of  samples  from  five  sites  on  Antelope 
Creek  and  Dead  Man's  Run  in  Lincoln,  Nebraska, 
were  collected  from  December  1982  through  June 
1983  to  study  water-quality  variations.  Specific- 
conductance  values  generally  were  similar  for  An- 
telope Creek  at  52nd  Street  and  27th  Street,  but 
during  a  low-flow  survey  of  December  1  they 
increased  from  974  to  8,700  microsiemens  per  cen- 
timeter at  25  C  from  27th  Street  to  Court  Street. 
Seepage  of  saline  water  from  underlying  bedrock 
to  the  stream  occurs  in  this  reach.  Specific-con- 
ductance values  were  less  variable  for  Dead  Man's 
Run,  increasing  an  average  of  only  47  percent  from 
66th  Street  to  U.S.  Highway  6.  Specific-conduct- 
ance values  were  less  at  high  flows  in  Antelope 
Creek,  except  in  samples  collected  on  January  6, 
1983,  which  contained  runoff  from  salted  streets. 
Sodium  and  chloride  concentrations  in  these  sam- 
ples were  from  5  to  10  times  greater  than  those 
measured  in  any  other  samples.  Stray-current  cor- 
rosion occurs  when  current  flows  between  dissimi- 
lar metals.  Zinc-coated  wire  of  channel-stabiliza- 
tion structures  (gabions)  may  be  an  anode  and 
material  within  the  stream  banks  may  be  a  cathode. 
Dissolution  of  the  zinc  coating  by  this  type  of 
corrosion  may  be  a  cause  for  gabion  deterioration 
in  both  streams.  (USGS) 
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PRECISION  AND  BIAS  OF  SELECTED  ANA- 
LYTES  REPORTED  BY  THE  NATIONAL  AT- 
MOSPHERIC DEPOSITION  PROGRAM  AND 
NATIONAL  TRENDS  NETWORK--1983  AND 
JANUARY  1980  THROUGH  SEPTEMBER  1984, 
Geological  Survey,  Denver,  CO.  Water  Resources 
Div. 

For  primary  bibliographic  entry  see  Field  5A. 
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QUALITY  OF  GROUND  WATER  IN  SOUTH- 
EASTERN-SOUTH CENTRAL  WASHINGTON, 

Geological    Survey,    Tacoma,    WA.    Water    Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  2F. 
W88-03027 


TEMPORAL  CHANGES  IN  CHLORIDE,  SUL- 
FATE, AND  SODIUM  CONCENTRATIONS  IN 
FOUR  EASTERN  PENNSYLVANIA  STREAMS, 

Geological   Survey,   Harrisburg,   PA.   Water   Re- 
sources Div. 
J.  L.  Barker. 

Available  from  USGS,  OFSS,  Box  25425,  Denver, 
CO  80225.  USGS  Water-Resources  Investigations 
Report  85-4074,  1986.  22  p,  15  fig,  8  tab,  9  ref. 

Descriptors:  'Water  quality,  'Water  pollution, 
•Statistical  analysis,  'Time  series  analysis,  'Penn- 
sylvania, 'Susquehanna  River,  Regression  analysis, 
Dissolved  chloride,  Dissolved  sulfate,  Dissolved 
sodium,  Trends,  Juniata  River,  Conestoga  River, 
Schuylkill  River. 


Trend  analyses  of  20  years  or  more  of  chemical 
quality  and  streamflow  data  for  four  streams  in 
eastern  Pennsylvania  indicate  that  sulfate  has  de- 
creased significantly  in  three  of  the  four  basins 
studied,  while  sodium  and  chloride  have  generally 
increased.  The  majority  of  chemical  quality 
changes  occurred  in  the  late  1950's  and  early 
1960's  coincident  with  significant  cultural  changes. 
It  is  believed  that  these  chemical  quality  changes 
are  presently  of  little  or  no  environmental  conse- 
quence, as  the  concentrations  are  well  within  the 
range  of  those  found  in  natural  waters.  Decreases 
in  sulfate  follow  a  regional  trend  concurrent  with 
the  conversion  of  home  and  industrial  heating  units 
from  high  to  low  sulfur  coal,  gas,  and  oil.  The 
most  significant  decreases  were  observed  in  those 
basins  severely  affected  by  mine-drainage  where 
pumpage  has  decreased  significantly  in  the  past  25 
years,  thereby  further  reducing  the  sulfur  content 
of  the  streams.  The  observed  increases  in  chloride 
and  sodium  are  attributed  to  population  increases 
and  shifts  from  rural  to  suburban  communities  with 
concurrent  increase  in  the  percentage  of  the  popu- 
lation using  municipal  waste  treatment  facilities 
and  the  increased  use  of  salt  on  roadways.  The 
concentrations  of  dissolved  chloride,  which  are 
from  two  to  three  times  higher  in  recent  years, 
reach  a  peak  in  January,  coincident  with  the  appli- 
cation of  salt  to  melt  ice  on  the  roadways.  (USGS) 
W88-O3O30 


HYDROGEOLOGIC  CONDITIONS  AND 
SALINE-WATER  INTRUSION,  CAPE  CORAL, 
FLORIDA,  1978-81, 

Geological  Survey,  Fort  Meyers,  FL.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  2F. 
W88-03032 


APPARENT  BRINE  CONTAMINATION  OF 
FRESHWATER  AQUIFERS  AND  STREAMS  IN 
PETROLEUM  PRODUCING  AREAS  IN  MIS- 
SISSIPPI, 

Geological  Survey,  Jackson,  MS.  Water  Resources 
Div. 

S.  J.  Kalkhoff. 

Available  from  USGS,  OFFSS,  Box  25425, 
Denver,  CO  80225.  USGS  Water-Resources  Inves- 
tigations Report  84-4117,  1986.  106  p,  30  fig,  23 
tab,  20  ref. 

Descriptors:  'Groundwater  pollution,  'Stream 
pollution,  'Brine  disposal,  'Oil  fields,  'Mississippi, 
Water  quality,  Chlorides,  Bromides,  Strontium, 
Sodium,  Water  pollution  sources,  Oilfield  brines. 

A  ground-  and  surface-water  quality  study  was 
conducted  in  1981  and  1982  to  identify  brine- 
contaminated  streams  and  shallow  aquifers  in  six 
major  oil-  and  gas-producing  areas  in  southern 
Mississippi.  Brine  contamination  w  present  in  shal- 
low aquifers  (less  than  300  feet)  and  streams  in 
parts  of  all  study  areas.  Data  indicate  that  there  are 
a  few  instances  of  deeper  groundwater  contamina- 
tion. Contamination  was  prevalent  in  the  Mississip- 
pi River  valley  alluvial  aquifer  and  in  outcrop 
areas  of  the  Miocene  and  Citronelle  formations. 
Waters  affected  by  oil-field  brines  have  greater 
concentrations  of  strontium  and  bromide,  ions  nor- 
mally found  in  relatively  high  concentrations  in 
brine.  Affected  waters  generally  had  lower  pH 
values,  and  sodium  to  chloride  ratios  less  than  0.60. 
As  a  result  of  the  study,  additional  studies  are 
suggested  for  five  areas  of  Mississippi  to  determine 
the  extent  and  movement  of  contaminants  in  order 
to  plan  for  present  and  future  water  supplies. 
(USGS) 
W88-03035 


WATER  QUALITY  OF  STREAMS  IN  SANTA 
CLARA  VALLEY,  SANTA  CLARA  COUNTY, 
CALIFORNIA, 

Geological  Survey,  Sacramento,  CA.  Water  Re- 
sources Div. 
M.  A.  Sylvester. 

Available  from  USGS,  OFFSS,  Box  25425, 
Denver,  CO  80225.  USGS  Water-Resources  Inves- 
tigation Report  86-4196,  1986.  80  p,  23  fig,  8  tab,  23 
ref. 
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WATER  QUALITY  MANAGEMENT  AND  PROTECTION— Field  5 

Sources  Of  Pollution — Group  5B 


Descriptors:  'Streams,  *Water  quality,  'Stream- 
flow,  'California,  Rainfall,  Chemical  properties, 
Physical  properties,  Nutrients,  Organic  carbon, 
Trace  elements,  Biocides,  Bacteria,  Groundwater 
recharge,  Urban  runoff.  Geology,  Aquatic  plants, 
Algae,  Reservoir  releases,  Geomorphology,  Water 
Quality  Standards,  Santa  Clara  County,  Santa 
Clara  Valley,  Guadalupe  River,  Los  Gatos  Creek, 
Coyote  Creek,  Llagas  Creek. 

Water  quality  and  streamflow  data  were  collected 
during  1979-81  water  years  at  11  sampling  stations 
in  Santa  Clara  Valley  to  document  water  quality 
and  streamflow  conditions.  Factors  causing  areal 
and  temporal  variations  in  water  quality  were  rain- 
storms, urban  runoff,  basin  geology  and  geomor- 
phology, reservoir  storage  and  release  of  water, 
runoff  from  land  surrounding  ranch  houses  where 
livestock  is  kept,  algae  and  aquatic  vascular  plants, 
riparian  vegetation,  and  the  dry  season  from  May 
to  November.  Bicarbonate  was  the  principal  anion 
and  magnesium  and  calcium  were  usually  the  prin- 
cipal cations.  Specific  conductance  and  concentra- 
tions of  dissolved  boron  generally  were  less  during 
storms  than  at  other  times.  Turbidity  and  concen- 
trations of  total  nitrite  plus  nitrate,  total  phospho- 
rous, suspended  organic  carbon,  and  fecal-coliform 
and  fecal-streptococcal  bacteria  generally  were 
greater  during  storms  than  at  other  times.  Concen- 
trations of  dissolved  trace  elements  generally  were 
less  than  50  micrograms  per  liter  and  rarely  ex- 
ceeded 100  micrograms  per  liter.  Organic  biocide 
concentrations  were  usually  less  than  detection 
limits.  Streams  in  Santa  Clara  Valley  generally  met 
water  quality  objectives.  Fecal  coliform  and  total 
coliform  bacteria  objectives  for  municipal  water 
supply  were  the  only  objectives  frequently  exceed- 
ed. (USGS) 
W88-O3038 


SURFACE-WATER  QUALITY  OF  COAL-MINE 
LANDS  IN  RACCOON  CREEK  BASIN,  OHIO, 
Geological   Survey,   Columbus,   OH.    Water   Re- 
sources Div. 
K.  S.  Wilson. 

Available  from  USGS,  OFFSS,  Box  25425, 
Denver,  CO  80225.  USGS  Water-Resources  Inves- 
tigation Report  85-4060,  1985.  61  p,  12  fig,  13  tab, 
12  ref. 

Descriptors:  'Mine  drainage,  'Water  pollution 
sources,  'Ohio,  Surface  water,  Water  quality,  Coal 
mines,  Data  collections,  Raccoon  Creek. 

The  Ohio  Department  of  Natural  Resources,  Divi- 
sion of  Reclamation,  plans  to  reclaim  abandoned 
surface  mines  in  the  Raccoon  Creek  watershed  in 
southeastern  Ohio.  Historic  surface  water  quality 
data  collected  from  1975  to  1983  were  compiled 
and  analyzed  in  terms  of  eight  selected  mine-drain- 
age characteristics  to  develop  a  database  for  indi- 
vidual subbasin  reclamation  projects.  Surfacewater 
quality  in  the  Raccoon  Creek  basin  is  affected  by 
mine  drainage  in  five  subbasins-the  East  Branch 
Raccoon  Creek  basin,  the  Brushy  Creek  basin,  the 
Sandy  Run  basin,  the  Hewett  Fork  basin,  and  the 
Little  Raccoon  Creek  basin.  (USGS) 
W88-03041 


STATISTICAL  EVALUATION  OF  EFFECTS  OF 
IRRIGATION  ON  CHEMICAL  QUALITY  OF 
GROUND  WATER  AND  BASE  FLOW  IN 
THREE  RTVER  VALLEYS  IN  NORTH-CEN- 
TRAL KANSAS, 

Geological    Survey,    Lawrence,    KS.    Water   Re- 
sources Div. 
T.  B.  Spruill. 

Available  from  USGS,  OFFSS,  Box  25425, 
Denver,  CO  80225.  USGS  Water-Resources  Inves- 
tigations Report  85-4156,  1985.  64  p,  8  fig,  26  tab, 
31  ref. 

Descriptors:  'Irrigation  effects,  'Groundwater 
pollution,  'Kansas,  Water  quality,  Base  flow,  Allu- 
vial aquifers,  Water  pollution  sources,  Prairie  Dog 
Creek,  Republican  River,  Smoky  Hill  River. 

The  chemical  quality  of  groundwater  and  base 
flow  in  three  alluvial  valleys  in  Kansas  has  been 
changed  as  a  result  of  10  or  more  years  of  irriga- 
tion. Sulfate  concentrations  in  groundwater  in  the 


Prairie  Dog  Creek  valley  statistically  larger  during 
1981-82  than  before  irrigation  began.  Concentra- 
tions of  calcium,  bicarbonate,  sulfate,  and  dissolved 
solids  in  groundwater  in  the  Republican  River 
valley  and  calcium,  sodium  plus  potassium,  sulfate, 
chloride,  and  dissolved  solids  in  groundwater  in 
the  Smoky  Hill  River  valley  were  significantly 
larger  during  1981-82  than  before  irrigation  began. 
No  significant  long-term  changes  in  nitrate  concen- 
trations in  groundwater  were  detected  in  any  of 
the  three  valleys.  Irrigation  generally  has  not 
caused  contamination  of  groundwater  in  the  alluvi- 
um with  organic  pesticides  for  which  National 
Primary  drinking-water  standards  have  been  estab- 
lished. The  pesticide  2,  4-D  was  detected,  howev- 
er, at  concentrations  of  less  than  2  micrograms  per 
liter  in  water  from  several  wells  and  surface-water 
sampling  sites.  (USGS) 
W88-03043 


GROUND-WATER  CONTRIBUTION  TO  THE 
SALINITY  OF  THE  UPPER  COLORADO 
RIVER  BASIN, 

Geological  Survey,  Lakewood,  CO.  Water  Re- 
sources Div. 

J.  W.  Warner,  F.  J.  Heimes,  and  R.  F.  Middelburg. 
Available  from  USGS,  OFFSS,  Box  25425, 
Denver,  CO  80225.  USGS  Water-Resources  Inves- 
tigations Report  84-4198,  1985.  113  p,  37  fig,  12 
tab,  11  ref. 

Descriptors:  'Salinity,  'Surface-groundwater  rela- 
tionships, 'Upper  Colorado  River  Basin,  'Colora- 
do, 'Utah,  'Wyoming,  'Colorado  River,  'Water 
pollution  sources,  Base  flow,  Green  River  Basin. 

A  study  was  conducted  to  estimate  the  contribu- 
tion of  groundwater  and  other  natural  sources  to 
the  salinity  of  streamflow  in  the  Upper  Colorado 
River  Basin.  Salt-load  estimates  were  derived  from 
a  mass  balance  using  measurements  of  quantity  and 
quality  of  base  streamflow.  Groundwater  inflow 
was  considered  to  represent  the  bulk  of  the  stream- 
flow  during  the  low-flow  winter  months.  (USGS) 
W88-03044 


WATER  QUALITY  IN  THE  BLUE  CREEK  ARM 
OF  LAKE  EUFAULA  AND  BLUE  CREEK, 
OKLAHOMA,  MARCH-OCTOBER  1978, 

Geological  Survey,  Oklahoma  City,  OK.  Water 
Resources  Div. 
J.  K.  Kurklin. 

Available  from  USGS,  OFFSS,  Box  25425, 
Denver,  CO  80225.  USGS  Water-Resources  Inves- 
tigations Report  85-4039,  1985.  91  p,  17  fig,  13  tab, 
29  ref. 

Descriptors:  'Water  quality,  'Lakes,  'Mine  drain- 
age, 'Lake  Eufaula,  Oklahoma,  Water  pollution 
sources,  Blue  Creek,  McAlester,  Pittsburg  County. 

Based  on  samples  analyzed  for  microbiological, 
biological,  major  inorganic  and  minor  constituents, 
water  from  Blue  Creek  and  the  Blue  Creek  arm  of 
Lake  Eufaula,  Oklahoma,  is  suitable  for  most  uses 
when  compared  to  the  water  quality  standards. 
Concentrations  of  most  chemical  constituents 
gradually  increased  from  spring  to  fall.  No  other 
seasonal  variation  could  be  determined  due  to  the 
limited  duration  of  the  project.  The  concentrations 
generally  were  less  than  established  drinking  water 
standards,  with  the  exception  of  iron  and  manga- 
nese. Using  water  quality  determinations  and  bio- 
logic indicators,  the  water  from  the  Blue  Creek 
arm  of  Lake  Eufaula  and  Blue  Creek  is:  (1)  Soft 
and  acidic  with  little  mineral  content  and  conduc- 
tivity, (2)  calm  or  very  slowly  moving,  and  (3) 
warm  and  enriched  with  organic  matter.  (USGS) 
W88-03050 


GROUND-WATER  QUALITY  IN  THE  SANTA 
YNEZ  VALLEY,  CALIFORNIA, 

Geological  Survey,  Sacramento,  CA.  Water  Re- 
sources Div. 
S.  N.  Hamlin. 

Available  from  USGS,  OFFSS,  Box  25425, 
Denver,  CO  80225.  USGS  Water-Resources  Inves- 
tigations Report  84-4131,  1985.  79  p,  26  fig,  8  tab, 
23  ref. 


Descriptors:  'Groundwater  management,  'Water 
quality,  'California,  Geology,  Land  use,  Conjunc- 
tive use,  Water  use,  Monitoring,  Well  data,  Santa 
Barbara  County,  Santa  Ynez  River. 

Groundwater  quality  in  the  upper  Santa  Ynez 
River  Valley  in  Santa  Barbara  County  has  degrad- 
ed due  to  both  natural  and  anthropogenic  causes. 
The  semiarid  climate  and  uneven  distribution  of 
rainfall  has  limited  freshwater  recharge  and  caused 
salt  buildup  in  water  supplies.  Tertiary  rocks 
supply  mineralized  water.  Agricultural  activities 
(irrigation  return  flow  containing  fertilizers  and 
pesticides,  cultivation,  feedlot  waste  disposal)  are  a 
primary  cause  of  water  quality  degradation.  Urban 
development,  which  also  causes  water  quality  deg- 
radation (introduced  contaminants,  wastewater  dis- 
posal, septic  system  discharge,  and  land  fill  dispos- 
al of  waste),  has  imposed  stricter  requirements  on 
water  supply  quality.  A  well  network  was  de- 
signed to  monitor  changes  in  groundwater  quality 
related  to  anthropogenic  activities.  Information 
from  this  network  may  aid  in  efficient  management 
of  the  groundwater  basins  as  public  water  supplies, 
centered  around  three  basic  goals.  First  is  to  in- 
crease freshwater  recharge  to  the  basins  by  con- 
junctive surface/groundwater  use  and  surface- 
spreading  techniques.  Second  is  to  optimize 
groundwater  discharge  by  efficient  timing  and 
spacing  of  pumping.  Third  is  to  control  and  reduce 
sources  of  groundwater  contamination  by  regulat- 
ing wastewater  quality  and  distribution  and,  prefer- 
ably, by  exporting  wastewaters  from  the  basin. 
(USGS) 
W88-03052 


APPLICATION  OF  A  ONE-DIMENSIONAL 
STEADY-STATE  WATER-QUALITY  MODEL 
TO  THE  SOUTH  PLATTE  RIVER  IN  LITTLE- 
TON, ENGLEWOOD,  AND  DENVER,  COLO- 
RADO, 

Geological  Survey,  Lakewood,  CO.  Water  Re- 
sources Div. 

N.  E.  Spahr,  and  S.  R.  Blakely. 
Available     from     USGS,     OFFSS,     Box    25425, 
Denver,  CO  80225.  USGS  Water-Resources  Inves- 
tigations Report  85-4124,  1985.  97  p,  40  fig,  19  tab, 
27  ref. 

Descriptors:  'Water  assimilative  capacity,  *Reaer- 
ation,  'Colorado,  'Model  studies,  Taveltime, 
Water  quality,  South  Platte  River,  Denver,  Com- 
puter models. 

The  U.S.  Geological  Survey's  one-dimensional 
steady-state  water  quality  model  was  used  to  inves- 
tigate the  effects  of  the  effluent  from  the  Bi-City 
WWTP  (Wastewater  Treatment  Plant)  on  the 
South  Platte  River.  The  Bi-City  WWTP  is  operat- 
ed by  the  Cities  of  Littleton  and  Englewood.  The 
model  was  calibrated  from  a  14.5  mile  reach  for  5- 
day  carbonaceous  biochemical  oxygen  demand,  or- 
ganic, ammonia,  nitrite  and  nitrate  using  data  col- 
lected during  September  1983.  Model  verification 
was  completed  using  data  collected  during  Octo- 
ber 1982  and  January  1984  for  all  constituents 
except  nitrite  nitrogen.  Nitrite  nitrogen  could  not 
be  verified  for  the  cold  temperature  conditions  of 
January  of  1984.  Measured  benthic  sediment 
oxygen  demand  used  in  model  ranged  from  1.01  to 
2.77  grams  per  square  meter  per  day.  Model  simu- 
lations were  made  for  an  estimated  7-day,  10-year 
discharge  of  18  cubic  feet  per  second,  upstream 
from  the  outfall  of  the  WWTP.  Two  groups  of 
simulations  were  made  for  both  warm  and  cold 
temperature  conditions.  In  the  first  group  of  simu- 
lation variations  were  made  in  effluent  5-day  car- 
bonaceous biochemical  oxygen  demand  concentra- 
tions and  flow  rates.  The  second  group  of  simula- 
tions varied  the  amount  of  nitrogen  discharged  as 
ammonia  and  nitrate.  The  extent  of  the  mixing 
zone  downstream  of  the  WWTP  outfall  was  deter- 
mined by  injecting  Rhodamine  WT  dye  into  the 
effluent.  The  mixing  zone  was  found  to  extend  0.8 
miles  during  low-flow  conditions.  (USGS) 
W88-03054 


WATER-QUALITY  CONDITIONS  AND  AN 
EVALUATION  OF  GROUND-  AND  SURFACE- 
WATER    SAMPLING    PROGRAMS    IN    THE 
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Field  5— WATER  QUALITY  MANAGEMENT  AND  PROTECTION 


Group  5B — Sources  Of  Pollution 

LIVERMORE-AMADOR  VALLEY,  CALIFOR- 
NIA, 

Geological  Survey,  Sacramento,  CA.  Water  Re- 
sources Div. 

S.  K.  Sorenson,  P.  V.  Cascos,  and  R.  L.  Glass. 
Available     from     USGS,     OFFSS,     Box     25425, 
Denver,  CO  80225.  USGS  Water-Resources  Inves- 
tigations Report   84-4352,    1985.   34  p,    13   fig,   9 
plates,  7  tab,  1 8  ref. 

Descriptors:  'Groundwater,  'Surface  water,  'Cali- 
fornia, 'Water  quality,  Monitoring,  Nitrates, 
Boron,  Specific  conductance,  Dissolved  solids, 
Sampling,  Data  collections,  Livermore-Amador 
Valley,   Alameda  Creek,  Livermore,   Pleasanton. 

A  program  to  monitor  the  ground-  and  surface 
water  quality  in  the  Livermore-Amador  Valley  has 
been  operated  since  1976.  As  of  1982,  this  monitor- 
ing network  consisted  of  approximately  130  wells, 
about  100  of  which  were  constructed  specifically 
for  this  program,  and  9  surface  water  stations. 
Increased  demand  on  the  groundwater  for  munici- 
pal and  industrial  water  supply  in  the  past  has 
caused  a  decline  in  water  levels  and  a  gradual 
buildup  of  salts  from  natural  surface-water  re- 
charge and  land  disposal  of  treated  wastewater 
from  waste  treatment  plants.  Results  of  this  study 
identify  the  salt  buildup  to  be  the  major  problem 
with  the  groundwater  quality.  Established  water 
quality  objectives  for  dissolved  solids  are  exceeded 
in  52  of  130  wells.  Concentrations  of  dissolved 
nitrate  are  also  in  excess  of  basin  objectives  and 
health  standards.  Water  quality  in  both  surface  and 
groundwater  is  highly  variable  areally.  Magnesium 
to  calcium  magnesium  bicarbonate  groundwater 
are  found  in  the  areas  where  most  of  the  high 
volume  municipal  wells  are  located.  Large  areas  of 
sodium  bicarbonate  water  occur  in  the  northern 
part  of  the  valley.  Except  for  two  stations  on 
Arroyo  Las  Positas  which  has  sodium  chloride 
water,  surface  water  is  mixed-cation  bicarbonate 
water.  (USGS) 
W88-03058 


DELINEATING  RECHARGE  AREAS  FOR 
STRATIFIED-DRIFT  AQUIFERS  IN  CON- 
NECTICUT WITH  GEOLOGIC  AND  TOPO- 
GRAPHIC MAPS, 

Geological  Survey,  Hartford,  CT.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  2F. 
W88-03062 


WATER  RESOURCES  APPRAISAL  OF  THE 
CAMP  SWIFT  LIGNITE  AREA,  CENTRAL 
TEXAS, 

Geological  Survey,  Austin,  TX.  Water  Resources 
Div. 

J.  L.  Gaylord,  R.  M.  Slade,  L.  M.  Ruiz,  C.  T. 
Welborn,  and  E.  T.  Baker. 

Available  from  USGS,  OFFSS,  Box  25425, 
Denver,  CO  80225.  USGS  Water-Resources  Inves- 
tigations Report  84-4333,  164  p,  33  fig,  8  tab,  32 
ref. 

Descriptors:  'Coal  mining,  'Hydrologic  data,  'En- 
vironmental effects,  'Texas,  Leakage,  Groundwat- 
er, Surface  water,  Water  pollution  sources,  Camp 
Swift,   Bastrop  County,   Coastal   Plain   Province. 

The  Camp  Swift  area,  Texas  was  studied  to  de- 
scribe the  hydrogeology  and  to  provide  baseline 
data  of  the  groundwater  and  surface  water  re- 
sources that  would  be  affected  by  the  strip  mining 
of  lignite.  The  investigation  was  centered  on  the 
18-square  mile  Camp  Swift  Military  Reservation 
where  a  reported  80  to  100  million  short  tons  of 
commercially  mineable  lignite  occurs  within  200 
feet  of  the  land  surface.  Groundwater  data  showed 
that  water  levels  in  observation  wells  changed  only 
slightly  and  that  the  water  quality  in  the  Calvert 
Bluff  Formation,  which  contains  the  lignite,  and  in 
the  Simsboro  Formation,  which  is  the  major  aqui- 
fer beneath  the  Calvert  Bluff,  is  suitable  for  most 
uses.  Big  Sandy  Creek,  which  crosses  Camp  Swift 
generally  has  a  base  ilow  of  less  than  0.5  cu  ft/sec 
and  infrequently  is  dry.  Dogwood  Creek,  which 
originates  on  Camp  Swift,  usually  is  dry.  The  flow 
of  both  streams  changes  rapidly  in  response  to 
rainfall  in  the  watersheds.  The  quality  of  the  water 


in  both  streams  generally  is  suitable  for  most  uses. 
A  lithologic  examination  of  255  feet  of  cored  sec- 
tion that  represents  the  overburden  and  the  lignite 
showed  cyclic  layering  of  fine  sand,  silt,  clay,  and 
lignite.  Chemical  analyses  indicate  that  the  pyritic 
sulfur  concentration  is  small  but  variable.  (USGS) 
W88-03064 


HYDROLOGIC  AND  MICROMETEOROLO- 
GIC  DATA  FROM  AN  UNSATURATED  ZONE 
STUDY  AT  A  LOW-LEVEL  RADIOACTIVE 
WASTE  BURIAL  SITE  NEAR  BARNWELL, 
SOUTH  CAROLINA, 

Geological  Survey,  Columbia,  SC.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  2F. 
W88-03071 


GROUNDWATER-QUALITY  DATA  FOR  PICA- 
TINNY  ARSENAL,  NEW  JERSEY,  1958-85, 
Geological  Survey,  Trenton,  NJ.  Water  Resources 
Div. 

For  primary  bibliographic  entry  see  Field  2F. 
W88-03075 


DISCHARGE  AND  WATER  QUALITY  OF 
HORSE  CREEK,  SOUTHEASTERN  WYO- 
MING, MAY-NOVEMBER  1985, 

Geological  Survey,  Casper,  WY.  Water  Resources 

Dib 

For  primary  bibliographic  entry  see  Field  2E. 

W88-03O86 


MAP  OF  CALIFORNIA  SHOWING  DISTRIBU- 
TION OF  SELENIUM  CONCENTRATIONS  IN 
WELLS  SAMPLED  BY  THE  U.S.  GEOLOGI- 
CAL SURVEY,  1975-1985, 

Geological  Survey,  Sacramento,  CA.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  7C. 
W88-03088 


RUNOFF  CHARACTERISTICS  AND  WA- 
SHOFF  LOADS  FROM  RAINFALL-SIMULA- 
TION EXPERIMENTS  ON  A  STREET  SUR- 
FACE AND  A  NATIVE  PASTURE  IN  THE 
DENVER  METROPOLITAN  AREA,  COLORA- 
DO, 

Geological  Survey,  Lakewood,  CO.  Water  Re- 
sources Div. 

M.  H.  Mustard,  S.  R.  Ellis,  and  J.  W.  Gibbs. 
Available  from  USGS,  OFSS,  Box  25425,  Lake- 
wood,  CO  80225.  USGS  Open-File  Report  84-820, 
1985.  44  p,  21  fig,  10  tab,  10  ref. 

Descriptors:  'Urban  runoff,  'Rainfall-runoff  rela- 
tionships, 'Water  quality,  'Water  pollution 
sources,  'Colorado,  Land  use,  Urban  water  qual- 
ity. 

Rainfall-runoff  simulation  studies  were  conducted 
in  conjunction  with  the  Denver  Regional  Urban 
Runoff  Program  to:  (1)  Compare  runoff  character- 
istics from  two  different  intensities  of  simulated 
rainfall  on  street-surface  plots,  (2)  document  a  first 
flush  of  constituent  washoff  loads  in  runoff  from 
1,000-sq-ft  street-surface  plots,  (3)  compare  runoff 
characteristics  from  the  street  surface  plots  with 
those  from  a  69-acre  urban  mixed  land  use  subject- 
ed to  natural  rainfall,  (4)  perform  statistical  analysis 
of  washoff  loads,  and  (5)  compare  quantity  and 
quality  of  runoff  from  400-sq-ft  plots  of  native 
pasture  subjected  to  simulated  rainfall  and  from  a 
405-acre  basin  of  native  pasture  subjected  to  natu- 
ral rainfall.  Experiments  on  the  street  surface 
showed  that  higher  intensity  simulated  rainfall  pro- 
duced a  higher  percentage  of  runoff  than  lower 
intensity  rainfall,  and  a  first  flush  of  constituent 
loads  occurred  for  most  constituents.  The  event 
mean  constituent  concentrations  in  the  street-sur- 
face runoff  from  simulated  storms  were  generally 
much  smaller  than  those  in  the  runoff  from  an 
adjacent  urban  basin.  Simulated  rainfall  in  small 
native  pasture  plots  produced  runoff-to-rainfall 
ratios  similar  to  runoff-to-rainfall  ratios  from  a 
larger  native  pasture  subject  to  natural  rainfall. 
(USGS) 
W88-03091 


IOWA  GROUNDWATER  MONITORING  PRO- 
GRAM, 

Geological    Survey,    Iowa   City,    IA.    Water   Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  7A. 
W88-03094 


SELECTED  WATER-QUALITY  DATA  FOR 
THE  SAN  JOAQUIN  RIVER  AND  ITS  TRIBU- 
TARIES, CALIFORNIA,  JUNE  TO  SEPTEM- 
BER 1985, 

Geological  Survey,  Sacramento,  CA.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  2K. 
W88-03097 


GROUNDWATER     HYDROLOGY     OF     ELK 
RIVER  BASIN,  WEST  VIRGINIA, 

Geological  Survey,  Charleston,  WV.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  7C. 
W88-03O99 


HYDROGEOLOGY,  DIGITAL  SOLUTE- 
TRANSPORT  SIMULATION,  AND  GEOCHEM- 
ISTRY OF  THE  LOWER  CRETACEOUS  AQUI- 
FER SYSTEM  NEAR  BALTIMORE,  MARY- 
LAND, 

Geological  Survey,  Towson,  MD.  Water  Re- 
sources Div. 

F.  C.  Chapelle,  and  T.  M.  Kean. 
Available  from  USGS,  OFSS,  Box  25425,  Denver, 
CO  80225.  Maryland  Geological  Survey  Report  of 
Investigations  43,  1985.  122  p,  35  fig,  12  tab,  36  ref. 

Descriptors:  'Artesian  aquifers,  'Coastal  Plain, 
•Geochemistry,  'Solute  transport,  'Maryland 
Coastal  Plain,  Chemical  precipitation,  Anne  Arun- 
del County,  Baltimore  County,  Baltimore  City, 
Patuxent  aquifer,  Patapsco  aquifer. 

The  hydrogeology  and  groundwater  geochemistry 
of  the  Patuxent  and  Patapsco  aquifers  (Lower  Cre- 
taceous) near  Baltimore,  Maryland,  have  been  in- 
vestigated. The  Patuxent  aquifer  unconformably 
overlies  Precambrian  basement  rocks  and  consists 
primarily  of  medium-  to  coarse-grained  quartz  sand 
and  gravel.  In  this  area,  the  Patuxent  aquifer  at- 
tains a  thickness  of  250  feet  and  transmissivities 
range  from  2,000  to  6,000  feet  squared  per  day. 
The  Arundel  Formation  conformably  overlies  the 
Patuxent  aquifer.  The  Arundel  is  composed  pre- 
dominantly of  clay  and  ranges  from  0  to  150  feet 
thick.  This  unit  acts  as  the  upper  confining  bed  to 
the  Patuxent  aquifer.  The  Patapsco  aquifer  uncom- 
formably  overlies  the  Arundel  Formation  and  is  a 
medium-  to  fine-grained  quartz  sand.  The  Patapsco 
functions  as  a  water-table  aquifer  in  much  of  the 
project  area.  Brackish-water  contamination  of  the 
Patuxent  aquifer  has  been  a  major  water-quality 
problem  since  the  early  1900's.  The  Patuxent  aqui- 
fer presently  exhibits  a  circular  plume  of  brackish- 
water  contamination  about  5  miles  in  diameter  that 
is  centered  on  the  Baltimore  Harbor  district.  Bore- 
hole data  demonstrate  that  the  Arundel  Formation 
has  been  breached  by  Pleistocene  river  channels 
near  the  Harbor  district.  The  erosional  channels 
provide  a  conduit  for  brackish  water  to  leak  into 
the  Patuxent  aquifer.  A  two-dimensional  areal 
solute-transport  model  of  the  Patuxent  aquifer  was 
constructed.  This  model  was  used  to  estimate  the 
future  movement  of  the  brackish-water  plume 
based  on  alternative  scenarios  of  aquifer  use.  This 
analysis  indicates  that  the  future  movement  of  the 
chloride  plume  will  probably  be  very  slow. 
(USGS) 
W88-03101 


STUDY  AND  INTERPRETATION  OF  THE 
CHEMICAL  CHARACTERISTICS  OF  NATU- 
RAL WATER-3RD  EDITION, 

Geological  Survey,  Menlo  Park,  CA.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  2K. 
W88-03112 
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3AS-FILM  COEFFICIENTS  FOR  THE  VOLA- 
nLIZATION   OF   KETONES   FROM   WATER, 

jeological  Survey,  NSTL  Station,  MS.  Water  Re- 

iources  Div. 

1.  E.  Rathbun,  and  D.  Y.  Tai. 

\vailable  from  USGS,  OFSS,  Box  25425,  Denver, 

:0  80225.  USGS  Water-Supply  Paper  2286,  1986. 

16  p,  27  fig,  20  tab,  84  ref. 

Descriptors:  'Organic  compounds,  'Vaporization, 
'Vapor  pressure,  'Gas  film  coefficient,  'Ketones, 
'Volatilization,  Mass  transfer,  Streams,  Tempera- 
ure,  Volatility,  Gas-film  resistance,  Hydrogen 
xmding,  Two-film  model. 

Volatilization  fluxes  for  acetone,  2-butanone,  2- 
jentanone,  3-pentanone,  4-methyl-2-pentanone,  2- 
leptanone,  and  2-octanone  were  measured  in  the 
aboratory  over  a  range  of  temperatures.  Gas-film 
:oefficients  for  volatilization  of  these  ketones  from 
water  were  calculated  from  the  volatilization 
fluxes  and  vapor  pressure  data  from  the  literature. 
Several  equations  for  predicting  the  volatilization 
Flux  and  the  gas-film  coefficient  as  a  function  of 
vapor  pressure,  temperature,  and  molecular  weight 
were  developed.  Four  factors  based  on  equations 
from  the  literature  combining  volatilization  flux 
with  vapor  pressure,  molecular  weight,  tempera- 
ture, and  molecular  diffusion  coefficient  were  not 
constant  for  the  ketones  as  predicted  by  theory. 
Two  equations  from  the  literature  commonly  used 
for  describing  the  dependence  of  the  gas-film  coef- 
ficient on  molecular  weight  and  the  molecular 
diffusion  coefficient  were  not  applicable  to  the 
ketone  gas-film  coefficients.  Combination  of  the 
ketone  gas-film  coefficients  with  gas-film  coeffi- 
cients for  the  evaporation  of  water  measured  under 
identical  experimental  conditions  resulted  in  ratios 
which  can,  when  combined  with  an  equation  from 
the  literature,  be  used  to  predict  gas-film  coeffi- 
cients for  the  volatilization  of  these  ketones  from 
streams  and  rivers.  (USGS) 
W88-03113 


INVESTIGATION  OF  THE  POSSIBLE  FOR- 
MATION OF  DIETHYLNITROSAMINE  RE- 
SULTING FROM  THE.USE  OF  RHODAMINE 
WT  DYE  AS  A  TRACER  IN  RIVER  WATERS, 

Geological  Survey,  Denver,  CO.  Water  Resources 

Div. 

T.  R.  Steinheimer,  and  S.  M.  Johnson. 

Available     from     USGS,     OFFSS,     Box    25425, 

Denver,  CO  80225.  Supt  Doc,  USGPO,  Wash,  DC 

20402.  In:  USGS  Water-Supply  Paper  2290,  1986. 

p  37-50,  7  fig,  1  tab,  34  ref. 

Descriptors:  'Dyes,  'Nitrites,  'Tracers,  'Water 
pollution  sources,  'Path  of  pollutants,  'Nitrosa- 
mines,  'Carcinogens,  Organic  compounds,  Water 
analysis. 

Surface  water  contamination  by  nitrosamines 
formed  from  rhodamine  WT  and  nitrite  ion  has 
been  studied.  A  method  for  residue  analysis  of 
N.N-diethyl-N-nitrosamine  (NDEA)  has  been  de- 
veloped and  evaluated  using  river  samples  spiked 
with  rhodamine  WT  and  nitrite  ion.  It  permits 
determination  of  NDEA  at  a  minimum  concentra- 
tion of  0.03  microgram  per  liter,  using  solid-phase 
extraction  and  capillary  gas  chromatography  with 
N-P  detectors.  River  conditions  under  which  rho- 
damine WT  is  introduced  into  a  stream  for  time-of- 
travel  or  dispersion  studies  were  simulated  in  labo- 
ratory experiments.  Results  show  that  nitrosamine 
formation  did  not  occur  in  the  spiked  river  samples 
at  concentrations  typically  encountered  during  dye 
injection  studies.  At  high  nitrite  concentrations, 
small  amounts  of  nitrosamine  may  form,  but  atypi- 
cal conditions  were  not  studied  here.  NDEA  per- 
sistence in  river  water  was  determined  by  monitor- 
ing the  rate  of  its  disappearance  from  a  spiked 
sample.  At  a  concentration  of  approximately  two 
micrograms  per  liter,  the  half-life  of  the  nitrosa- 
mine at  20  C  is  less  than  three  hours  at  pH8. 
Samples  were  collected  from  four  rivers  during 
dye  injections  and  analyzed  for  NDEA.  Results 
indicate  that,  under  customary  dye-study  practices, 
the  use  of  rhodamine  WT  does  not  constitute  an 
environmental  hazard.  (USGS) 
W88-03115 


INVESTIGATIONS  OF  ORGANIC  CONTAMI- 
NANTS DERIVED  FROM  WOOD-TREAT- 
MENT PROCESSES  IN  A  SAND  AND  GRAVEL 
AQUIFER  NEAR  PENSACOLA,  FLORIDA, 

Geological  Survey,  Denver,  CO.  Water  Resources 

Div. 

W.  E.  Pereira,  and  C.  E.  Rostad. 

Available    from     USGS,     OFFSS,     Box     25425, 

Denver,  CO  80225.  Supt  Doc,  USGPO,  Wash,  DC 

20402.  In:  USGS  Water-Supply  Paper  2290,  1986. 

p  65-80,  7  fig,  9  tab,  17  ref. 

Descriptors:  'Water  pollution  sources,  'Creosote, 
•Pentachlorophenol,  Organic  compounds, 
Aquifers,  Groundwater,  Gas  chromatography, 
Mass  spectrometry. 

Discharge  of  effluent  wastes  containing  cresote 
and  pentachlorophenol  into  surface  impoundment 
sat  a  wood-treatment  facility  has  resulted  in  con- 
tamination of  a  sand  and  gravel  aquifer  near  Pensa- 
cola,  Florida.  Six  sites,  consisting  of  three  to  five 
wells  clustered  per  site,  were  sampled  to  study 
changes  in  groundwater  chemistry  downgradient 
of  the  impoundments,  and  to  define  background 
concentrations  of  organic  contaminants.  Vertical 
and  horizontal  distributions  of  concentrations  of 
dissolved  organic  carbon  indicated  the  presence  of 
a  contaminant  plume  that  had  moved  a  consider- 
able distance  from  the  source  of  contamination. 
Analysis  of  groundwater  by  gas  chromatography- 
mass  spectrometry  near  the  source  of  contamina- 
tion revealed  the  presence  of  approximately  84 
organic  contaminants.  Classes  of  compounds  iden- 
tified included  phenols,  polycyclic  aromatic  hydro- 
carbons, and  heterocycles,  containing  oxygen,  ni- 
trogen, and  sulfur.  A  selected  number  of  com- 
pounds from  each  chemical  class  was  quantified  in 
groundwater  samples.  Vertical  and  horizontal  dis- 
tributions of  phenols,  polycyclic  aromatic  hydro- 
carbons, and  heterocycles  indicated  the  presence 
of  an  'oil-zone,'  a  main  contaminant  plume,  and  a 
secondary  contaminant  plume.  Two  explanations 
for  the  presence  of  the  secondary  contaminant 
plume  are  postulated.  The  secondary  contaminant 
plume  may  have  its  origin  in  a  discharge-interrupt 
event  or  result  from  'up-coning'  of  the  contaminant 
plume  in  the  vicinity  of  a  perennial  stream.  Results 
of  this  study  indicate  that,  in  aquifer  materials  of 
low  organic -carbon  content  (<0. 1%),  processes 
such  as  sorption  are  relatively  insignificant,  result- 
ing in  the  migration  of  different  classes  of  organic 
compounds  en  masse  through  the  porous  medium. 
(USGS) 
W88-03117 


EVALUATION  OF  A  SUGGESTED  SEQUENCE 
FOR  THE  CHEMICAL  EXTRACTION  OF 
SOLUBLE  AMORPHOUS  PHASES  FROM 
CLAYS, 

Geological  Survey,  Reston,  VA.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  2K. 

W88-03123 


WATER  QUALITY  ASSESSMENT  OF  ARVADA 
RESERVOIR,  DENVER  METROPOLITAN 
AREA,  COLORADO, 

Geological  Survey,  Denver,  CO.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  2H. 

W88-03128 


WATER  QUALITY  DATA  FOR  THE  GROUND- 
WATER NETWORK  IN  EASTERN  BROWARD 
COUNTY,  FLORIDA,  1983-1984, 

Geological  Survey,  Miami,  FL.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  2F. 

W88-03133 


ARSENIC  SPECIATION  AND  WATER  POLLU- 
TION ASSOCIATED  WITH  MINING  IN  THE 
COEUR  D'ALENE  MINING  DISTRICT, 
IDAHO, 

Idaho  Univ.,  Moscow.  Dept.  of  Chemistry. 
For  primary  bibliographic  entry  see  Field  5A. 
W88-03161 


CHEMICAL  EQUILIBRIA  TO  MODEL  VOLA- 
TILIZATION OF  AMMONIA  FROM  AQUATIC 
AND  SOIL  SYSTEMS, 

Purdue  Univ.,  Lafayette,  IN.  Dept.  of  Agronomy. 
L.  E.  Sommers. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  PB86-167673/ 
AS.  Price  codes:  A02  in  paper  copy,  A01  in  micro- 
fiche. Purdue  Univ.  Water  Resources  Research 
Center,  West  Lafayette,  IN,  Technical  Report  No. 
175,  October  1985.  22  p,  2  tab,  7  fig,  8  ref.  Contract 
No.  14-O8-0O01-G-9O5.  Project  No.  USGS  G905- 
02. 

Descriptors:  'Path  of  pollutants,  'Fate  of  pollut- 
ants, 'Nitrates,  Ammonium,  Pollution,  Ion  ex- 
change, Soils,  Soil  water. 

Laboratory  studies  and  theoretical  calculations 
were  performed  to  study  the  equilibrium  chemistry 
of  ammonia  in  aqueous  solutions  representing  those 
found  in  natural  waters  and  in  the  soil  solution. 
The  objectives  of  the  study  were  to  determine  the 
selectivity  coefficient  for  calcium-ammonium  ex- 
change on  a  soil  separate  under  controlled  labora- 
tory conditions.  The  Vaneslow  convention  was 
used  to  describe  the  exchange  reaction  between 
soluble  ammonium  and  calcium  on  an  exchange 
phase  isolated  from  a  Chalmers  silt  loam  soil.  Use 
of  nitrate  salts  for  calcium  and  ammonium  mini- 
mized any  soluble  complex  formation  during  ex- 
change studies.  The  selectivity  coefficient  for  am- 
monium-calcium exchange  ranged  from  0.1  to  0.5 
at  a  total  normality  of  0.05  equivalents  per  liter. 
Calcium  is  thus  preferentially  held  on  the  soil  solid 
phase  studied.  A  series  of  theoretical  calculations 
were  also  conducted  to  evaluate  the  potential  for 
ammonia  loss  from  aqueous  solutions  treated  with 
different  ammoniacal  compounds  and  also  contain- 
ing calcium  carbonate  or  an  exchange  phase. 
(USGS) 
W88-03170 


PREDICTING  THE  ADVECTIVE  FLOW  VE- 
LOCITY IN  A  CONFINED  AQUIFER  USING  A 
SINGLE  WELL  TRACER  TEST, 

Purdue  Univ.,  Lafayette,  IN.  Water  Resources  Re- 
search Center. 

P.  G.  Kaplan,  and  D.  I.  Leap. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  PB86-167715/ 
AS.  Price  codes:  A04  in  paper  copy,  A01  in  micro- 
fiche. Technical  Report  No.  171.  September  1985. 
51  p,  6  tab,  12  fig,  20  ref.  Contract  No.  14-08-0001- 
G905.  Project  No.  USGS  G905-03. 

Descriptors:  'Path  of  pollutants,  'Groundwater 
movement,  Porous  flow  velocity,  Well  discharge, 
Tracers,  Sand  tank  models. 

A  study  was  conducted  to  determine  the  form  of 
the  solution  required  to  solve  for  the  advective 
flow  velocity  in  a  porous  medium  where  observa- 
tion is  limited  to  a  single  penetrating  well.  An 
analytical  equation  expressing  advective  flow  ve- 
locity as  a  function  of  well  discharge  and  arrival 
time  of  an  injected  tracer  was  derived  for  a  con- 
fined aquifer.  The  modelling  process  used  to  derive 
the  velocity  equation  is  described.  An  experiment 
was  conducted  to  test  the  accuracy  of  the  velocity 
equation  at  the  laboratory  scale.  A  sodium  chloride 
tracer  was  injected  into  a  sand  tank  model  of  a 
confined  aquifer,  allowed  to  drift,  and  then  recov- 
ered through  a  miniature  well.  Initial  results  sug- 
gest that  the  equation  is  accurate  using  the  meth- 
ods described  to  obtain  data.  Field  testing  is  sug- 
gested. The  stochastic  properties  of  velocity  are 
discussed  as  an  aid  to  solving  contaminant  trans- 
port problems.  A  method  for  fitting  a  probability 
density  function  to  the  expected  value  of  velocity 
is  illustrated.  (Cushman-Water  Resources  Res.  Cr., 
Purdue  U.) 
W88-03171 


EVALUATION  OF  NITROGEN  APPLICATION 
TECHNIQUE  AND  TILLAGE  SYSTEM  ON  NI- 
TROGEN RUNOFF  FROM  AN  ERODIBLE 
SOIL, 

Purdue  Univ.,  Lafayette,  IN.  Water  Resources  Re- 
search Center. 
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Field  5— WATER  QUALITY  MANAGEMENT  AND  PROTECTION 


Group  5B — Sources  Of  Pollution 

C.  A.  Lembi,  M.  D.  Britton,  and  M.  A.  Ross. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  PB86-167699/ 
AS.  Price  codes:  A03  in  paper  copy,  A01  in  micro- 
fiche. Technical  Report  No.  174.  December  1985. 
41  p,  5  tab,  2  fig,  18  ref.  Contract  No.  14-08-0001- 
G905.  Project  No.  USGS  G905-04. 

Descriptors:  *Runoff,  "Tillage  treatments,  'Nitro- 
gen, "Soil  erosion,  *Water  pollution  sources,  Path 
of  pollutants. 

Runoff  studies  were  initiated  in  May  1985  on  a 
highly  erodible  soil  with  slopes  ranging  from  4.6% 
to  13.8%.  100  sq  ft  plots  were  divided  into  two 
tillage  treatments:  (1)  no  till  and  (2)  conventional 
plow  system.  Within  each  tillage  treatment,  three 
nitrogen  application  techniques  were  used:  (1)  sur- 
face application  of  ammonium  nitrate  pellets 
(33.5%  N),  (2)  injected  anhydrous  ammonia,  and 
(3)  injected  anhydrous  ammonia  stabilized  with  the 
nitrification  inhibitor  nitrapyrin.  A  fourth  set  of 
plots  was  let  unfertilized.  All  application  rates 
were  at  200  lbs  nitrogen  per  acre.  Runoff  of  water 
and  sediment  was  greater  from  the  conventional 
till  plots  than  no  till  plots  at  all  three  dates.  Results 
of  this  and  a  1984  study  on  these  same  plots 
suggest,  however,  that  water  runoff  from  no  till 
areas  can  be  as  high  or  higher  than  from  conven- 
tional areas  when  the  soil  is  dry.  In  both  years,  the 
significant  contribution  of  no  till  was  the  reduction 
of  soil  loss.  Tillage  system  did  not  have  a  signifi- 
cant effect  on  the  majority  of  nitrogen  parameters 
measured,  although  the  amount  of  nitrogen 
moving  off  the  plots  was  generally  greater  from 
the  conventional  till  areas  than  from  no  till  areas. 
Nitrogen  application  technique  had  a  much  strong- 
er influence  on  the  movement  of  N03-N  and  NH3- 
N  than  on  the  organic  or  soil-bound  nitrogen. 
Inorganic  nitrogen  movement  was  significantly 
greater  from  surface  applications.  Movement  of 
inorganic  nitrogen  from  injected  and  injected  stabi- 
lized plots  was  minimal  and  not  significantly  differ- 
ent from  that  moving  off  untreated  control  areas. 
(USGS) 
W88-03172 


ACIDIFICATION  OF  FOREST  SOILS:  MODEL 
DEVELOPMENT  AND  APPLICATION  FOR 
ANALYZING  IMPACTS  OF  ACIDIC  DEPOSI- 
TION IN  EUROPE, 

International  Inst,  for  Applied  Systems  Analysis, 

Laxenburg  (Austria). 

For  primary  bibliographic  entry  see  Field  5C. 

W88-03195 


RELATIONSHIPS  OF  RAINFALL,  RIVER 
FLOW,  AND  SALINITY  TO  FAECAL  COLI- 
FORM  LEVELS  IN  A  MUSSEL  FISHERY, 

Department  of  Health,  Wellington  (New  Zealand). 
For  primary  bibliographic  entry  see  Field  5C. 
W88-03199 


SIMULATION  OF  ATMOSPHERIC  ACID  DEP- 
OSITION ON  A  REGIONAL  SCALE, 

Institute  for  Atmospheric  Physics,  Budapest  (Hun- 
gary). 
For  primary  bibliographic  entry  see  Field  2B. 

W88-03212 


PREDICTION  OF  HEAVY  METAL  LEACHING 
RATES  FROM  STABILIZED/SOLIDIFIED 
HAZARDOUS  WASTES, 

New  Hampshire  Univ.,  Durham.   Dept.  of  Civil 

Engineering. 

For  primary  bibliographic  entry  see  Field  5E. 

W88-03239 


COMPARISON  OF  THE  SORPTION/DESORP- 
TION  CAPACITY  OF  A  SPENT  OIL  SHALE 
AND  A  WESTERN  SOIL, 

Virginia  Polytechnic  Inst,  and  State  Univ.,  Blacks- 
burg.  Dept.  of  Civil  Engineering. 
For  primary  bibliographic  entry  see  Field  5E. 
W88-03256 


PREDICTED  VS.  MEASURED  AIR  EMISSIONS 
OF   VOLATILE  ORGANICS   FROM   A   SIMU- 


LATED HAZARDOUS  LIQUID  WASTE 
LAGOON, 

Chemical  Industry  Inst,  of  Toxicology,  Research 
Triangle  Park,  NC. 
L.  R.  Berrafato,  and  R.  A.  Wadden. 
IN:  Toxic  and  Hazardous  Wastes,  Proceedings  of 
the  Eighteenth  Mid-Atlantic  Industrial  Waste  Con- 
ference, June  29  -  July  1,  1986.  Technomic  Pub- 
lishing Co.,  Inc.,  Lancaster,  PA.  1986.  p  515-525,  2 
fig,  6  tab.  NIOSH  Grant  No.  5-T150H7104. 

Descriptors:  *Fate  of  pollutants,  'Volatile  organ- 
ics,  'Wastewater  lagoons,  'Chemical  analysis, 
'Simulation  analysis,  'Model  testing,  'Hazardous 
materials,  Organic  solvents,  Organic  compounds, 
Toluene,  Chlorobenzene,  Volatility,  Lagoons, 
Evaporation,  Chemical  evaporation,  Prediction, 
Mathematical  equations,  Theoretical  models, 
Model  studies. 

The  evaporation  of  aqueous  solutions  of  toluene 
and  chlorobenzene,  two  volatile  chemicals  which 
are  representative  of  the  organics  found  in 
wastewaters,  were  measured  under  natural  envi- 
ronmental conditions.  The  observed  emission  rates 
and  air  concentrations  were  compared  with  those 
calculated  from  representative  theoretical  models. 
Appropriate  mathematical  equations  were  present- 
ed. Two  separate  types  of  chemical  loss  were 
observed.  Early  losses  due  to  evaporation  from  the 
surface  and  globules  settling  to  the  bottom  oc- 
curred too  quickly  to  permit  discrimination  of  the 
mass  transfer  mechanisms.  However,  the  magni- 
tude of  this  loss  and  how  the  manner  and  frequen- 
cy of  chemical  additions  affects  total  release  of 
material  must  be  taken  into  account  in  prediction 
models.  The  models  for  estimating  mass  transfer 
coefficients  discussed  appeared  to  be  reasonable  in 
terms  of  orders  of  magnitude  estimates  for  the 
longer  time  intervals,  but  a  more  complex  model  is 
needed  which  takes  globule  formation  and  early 
high  evaporation  rates  into  account.  (See  also 
W88-03223)  (Wood-PTT) 
W88-03263 


ANOXIC  TRANSFORMATIONS  OF  TRACE 
HALOGENATED  ALIPHATICS, 

Johns  Hopkins  Univ.,  Baltimore,  MD.  Dept.  of 
Geography  and  Environmental  Engineering. 
E.  J.  Bouwer,  J.  P.  Wright,  and  G  D.  Cobb. 
IN:  Toxic  and  Hazardous  Wastes,  Proceedings  of 
the  Eighteenth  Mid-Atlantic  Industrial  Waste  Con- 
ference, June  29  -  July  1,  1986.  Technomic  Pub- 
lishing Co.,  Inc.,  Lancaster,  PA.  1986.  p  545-553,  4 
tab,   9   ref.   EPA   Grant   No.   EPA-R-81 1345010. 

Descriptors:  'Organic  compounds,  'Anoxic  trans- 
formations, 'Fate  of  pollutants,  'Water  pollution 
control,  'Water  quality  control,  Halogens,  Micro- 
bial transformation,  Biotransformation,  Aliphatic 
halogenated  hydrocarbons,  Denitrification,  Meth- 
anogenesis,  Sulfate  respiration. 

Microbial  transformation  is  recognized  as  playing  a 
significant  role  in  the  fate  of  organic  pollutants  in 
aquatic  environments.  An  important  environmental 
factor  in  biotransformation  is  the  electron  acceptor 
available  to  microorganisms  for  deriving  energy 
from  an  electron  donor.  Previous  studies  showed 
that  several  chlorinated  benzenes  near  10  micro- 
grams/liter  could  be  biotransformed  under  aerobic 
conditions  and  that  some  low-molecular  weight 
halogenated  aliphatic  compounds  at  concentrations 
of  10  to  30  micrograms/liter  were  stable  in  the 
presence  of  an  aerobic  biofilm,  and  could  be  trans- 
formed under  methanogenic  conditions.  Because 
little  is  known  about  the  transformability  of  these 
compounds  under  redox  conditions  between  aero- 
bic respiration  and  methanogenesis,  laboratory 
studies  of  the  biotransformation  of  volatile  haloge- 
nated aliphatics  under  different  anoxic  electron 
acceptor  conditions  related  to  aquatic  environ- 
ments were  performed.  It  was  shown  that  several 
potentially  hazardous  halogenated  organic  com- 
pounds can  be  transformed  even  when  present  in 
very  low  concentrations  within  a  2.5  -day  deten- 
tion time.  As  the  environment  became  more  oxidiz- 
ing, some  of  the  halogenated  aliphatic  compounds 
tended  to  persist.  The  data  suggest  that  biotrans- 
formation may  be  an  important  removal  mecha- 
nism for  some  halogenated  aliphatic  compounds 
present  in  low  concentrations  in  anoxic  environ- 
ments. (See  also  W88-03223)  (Wood-PTT) 


W88-03265 


SIMULATION  OF  RUNOFF  AND  MTROOKS 
LEACHING  FROM  TWO  FIELDS  IN  SOUTH- 
ERN  SWEDEN, 

Sveriges  Meteorologiska  och  Hydrologiska  Inst., 

Norrkoeping. 

For  primary  bibliographic  entry  see  Field  2E. 
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HIGH  MOLECULAR  WEIGHT  HYDROCAR- 
BONS IN  PARTICULATE  MATTER  OF  THE 
NORTHWEST  GULF  OF  MEXICO, 

Texas  Univ.  at  Austin,  Port  Aransas.  Port  Aransas 
Marine  Lab. 

S.  A.  Macko,  J.  K.  Winters,  and  P.  L.  Parker. 
Marine  Environmental  Research  MERSDW,  Vol. 
21,  No.  1,  p  3-9,  1987.  2  fig,  2  tab,  10  ref.  Bureau  of 
Land  Management  Contract  AA550-CT6-17. 

Descriptors:  'Hydrocarbons,  'Water  pollution 
sources,  'Path  of  pollutants,  'Fate  of  pollutants, 
'Pollutant  identification,  'Particulate  matter,  Gulf 
of  Mexico,  Suspended  solids,  Surface  water,  Aro- 
matic hydrocarbons,  Mass  spectra. 

A  study  of  hydrocarbons  suspended  in  particulate 
matter  isolated  from  surface  waters  of  the  Gulf  of 
Mexico,  was  conducted  in  1977.  Baseline  concen- 
trations of  saturated  and  aromatic  components  in 
that  particulate  matter  which  appear  to  have  a 
petroleum  origin  prior  to  recent  major  spills  in  the 
Gulf  were  documented.  Whereas  the  particulates 
did  not  appear  to  contain  pelagic  tar  and  did 
contain  several  components  with  characteristic 
mass  spectra  of  natural  marine  hydrocarbons,  un- 
equivocal mass  spectra  of  numerous  non-pyrogenic 
polycyclic  aromatic  hydrocarbons  were  obtained. 
Normal  alkane  concentrations  decreased  with  dis- 
tance from  shore;  however,  polycyclic  aromatic 
hydrocarbons  tended  to  be  more  concentrated  off- 
shore. This  distribution  may  be  related  to  a  shore 
source  near  the  study  site  or  the  result  of  water 
mass  variations  on  the  shelf.  (Author's  abstract) 
W88-0329O 


MULTIVARIATE  GEOCHEMICAL  INVESTI- 
GATION OF  TRACE  METAL  POLLUTION  D>J 
KUWAIT  MARINE  SEDIMENTS, 

Kuwait  Inst,  for  Scientific  Research,  Safat. 
O.  Samhan,  M.  Zarba,  and  V.  Anderlini. 
Marine  Environmental  Research  MERSDW,  Vol. 
21,   No.    1,  p  31-48,    1987.   8  fig,  4  tab,    14  ref. 

Descriptors:  'Pollutant  identification,  'Heavy 
metals,  'Trace  metals,  'Water  pollution  sources, 
'Marine  sediments,  'Sediments,  Kuwait,  Multivar- 
iate analysis,  Mathematical  studies,  Mathematical 
equations,  Silver,  Cadmium,  Chromium,  Copper, 
Iron,  Manganese,  Nickel,  Lead,  Vanadium,  Zinc, 
Mercury,  Metals,  Coastal  waters. 

Three  multivariate  procedures  (cluster  analysis, 
discrimination  and  classification)  were  used  to 
identify  and  characterize  various  types  of  marine 
sediments  in  Kuwait.  Samples  from  201  offshore 
locations  were  first  clustered  into  five  types  of 
sediments  with  different  metal  concentrations  (Ag, 
Cd,  Cr,  Cu,  Fe,  Mn,  Ni,  Pb,  V,  Zn,  and  Hg)  and 
sedimentological  characteristics  (%  TOC,  %  car- 
bonate, mean  grain  size  and  %  size  fraction  <  63 
microns).  Discriminant  functions  were  then  devel- 
oped in  terms  of  trace  metal  concentrations  to 
mathematically  describe  differences  between  the 
various  sediment  types.  A  classification  procedure 
was  also  used  to  calculate  the  probability  that  each 
of  186  additional  samples  from  coastal  areas  adja- 
cent to  suspected  point  sources  of  pollution  may 
belong  to  each  of  the  five  sediment  types.  This 
analysis  identified  a  sixth  type  of  sediment  domi- 
nating the  area  inside  and  near  the  entrance  of 
Shuwaikh  Port.  Characterized  by  elevated  levels 
of  Ag,  Cd,  Cu,  Hg,  Pb,  and  Zn,  this  type  indicated 
the  presence  of  a  high  level  of  metal  pollution  in 
the  area.  (Author's  abstract) 
W88-03291 
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INTERSITE,  INTRASITE  AND  INHERENT 
VARIABILITY  OF  THE  WHOLE  SOFT  TISSUE 
ZINC  CONCENTRATIONS  OF  INDIVIDUAL 
MUSSELS  MYTILUS  EDULIS:  IMPORTANCE 
OF  THE  KIDNEY, 

Memorial  Univ.  of  Newfoundland,  St.  John's. 
For  primary  bibliographic  entry  see  Field  5C. 
W88-03293 


PASSAGE  OF  POLAR  HYDROCARBONS 
INTO  WATER  DURING  OIL  SPILLS, 

Akademiya  Nauk  SSSR,  Moscow.  Inst.  Okeanolo- 

gii. 

O.  S.  Mochalova,  M.  P.  Nesterova,  and  N.  M. 

Antonova. 

Oceanology  ONLGAE,   Vol.   26,  No.   2,  p   184, 

October  1986.  1  fig,  3  ref. 

Descriptors:  'Path  of  pollutants,  'Hydrocarbons, 
•Oil  spills,  'Solubility,  *Fate  of  pollutants,  'Water 
pollution  sources,  Water  pollution,  Pollutants, 
Chemical  analysis,  Spectrophotometry,  Seawater, 
Salinity,  Saline  water. 

The  solubility  of  polar  hydrocarbons  from  spilled 
commercial  petroleum  products  including  crude 
oil,  diesel  fuel,  and  marine  bunker  oil  in  seawater 
was  determined.  The  kinetics  of  the  passage  of 
polar  components  of  the  oil  and  petroleum  prod- 
ucts from  the  spilled  oil  film  into  water  were 
studied.  The  concentrations  of  polar  hydrocarbons 
in  water  were  measured  by  ultraviolet  spectropho- 
tometry directly  in  the  water  phase.  It  was  found 
that  polar  compounds  start  to  dissolve  in  the  water 
immediately  after  the  oil  film  reaches  the  water 
and  that  an  equilibrium  state  was  reached  by  the 
polar  hydrocarbons  passing  from  bunker  oil  and 
diesel  fuel  films  to  water  within  a  day  although  for 
crude  oil  it  took  longer.  The  concentration  of 
hydrocarbons  when  in  equilibrium  between  the 
film  and  the  water,  expressed  as  a  percentage  of 
the  total  amount  of  spilled  petroleum  product,  was 
inversely  proportional  to  the  salinity  of  the  sea- 
water for  all  three  types  of  petroleum  products 
studied.  (Wood-PTT) 
W88-03297 


USE    OF    ELLIPSOMETRY    TO    STUDY    OIL 
FILMS  ON  THE  SEA  SURFACE, 

Akademiya  Nauk  SSSR,  Leningrad.  Inst.  Okeano- 

logii. 

For  primary  bibliographic  entry  see  Field  5A. 

W88-03298 


ARSENIC  DATA  FOR  STREAMS  IN  THE 
UPPER  MISSOURI  RIVER  BASIN,  MONTANA 
AND  WYOMING, 

Geological  Survey,  Helena,  MT.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  2K. 

W88-03304 


TLME-OF-TRAVEL  AND  REAERATION  DATA 
FOR  SEVEN  SMALL  STREAMS  IN  ALABAMA, 
JUNE  1983  TO  AUGUST  1984, 

Geological  Survey,  Montgomery,  AL.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  2E. 
W88-03307 


TRAVELTIME  AND  LONGITUDINAL  DIS- 
PERSION IN  ILLINOIS  STREAMS, 

Geological  Survey,  Urbana,  IL.  Water  Resources 

Div. 

J.  B.  Graf. 

Available  from  USGS,  OFSS,  Box  25425,  Denver, 

CO  80225.  USGS  Open-File  Report  84-468,  1986. 

65  p,  36  fig,  15  tab,  18  ref. 

Descriptors:  'Traveltime,  'Average  velocity, 
'Streamflow,  'Dispersion,  'Mixing,  'Tracers,  'Il- 
linois, Estimating  equations,  Dye  releases,  Dye 
concentration,  Rivers,  Pollutants,  Longitudinal  dis- 
persion, Peak  concentration,  Passage  time. 

Twenty-seven  measurements  of  traveltime  and  lon- 
gitudinal dispersion  in  10  Illinois  streams  provide 
data  needed  for  estimating  traveltime  of  peak  con- 


centration of  a  conservative  solute,  traveltime  of 
the  leading  edge  of  a  solute  cloud,  peak  concentra- 
tion resulting  from  a  given  quantity  of  solute,  and 
passage  time  of  solute  past  a  given  point  on  a 
stream  for  both  measured  and  unmeasured  streams. 
Traveltime  of  peak  concentration  and  of  the  lead- 
ing edge  of  the  cloud  are  related  to  discharge  at 
the  downstream  end  of  the  reach,  distance  of 
travel,  and  the  fraction  of  the  time  that  discharge 
at  a  given  location  on  the  stream  is  equaled  or 
exceeded.  Peak  concentration  and  passage  time  are 
best  estimated  from  the  relation  of  each  to  travel- 
time.  In  measured  streams,  dispersion  efficiency  is 
greater  than  that  predicted  by  Fickian  diffusion 
theory.  The  rate  of  decrease  in  peak  concentration 
with  traveltime  is  about  equal  to  the  rate  of  in- 
crease in  passage  time.  Average  velocity  in  a 
stream  reach,  given  by  the  velocity  of  the  center  of 
solute  mass  in  that  reach,  also  can  be  estimated 
from  an  equation  developed  from  measured  values. 
(USGS) 
W88-03308 


WATER-QUALITY  VARIABILITY  IN  FOUR 
RESERVOIRS  IN  PHILLIPS  AND  VALLEY 
COUNTIES,  MONTANA,  MAY  THROUGH 
AUGUST,  1981, 

Geological  Survey,  Helena,  MT.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  2H. 
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QUALITY  OF  STORMWATER  RUNOFF  IN 
THE  BLUE  RTVER  BASIN,  MISSOURI  AND 
KANSAS,  JULY-OCTOBER  AND  APRIL-JULY 
1982, 

Geological  Survey,  Rolla,  MO.  Water  Resources 

Div. 

D.  W.  Blevins. 

Available  from  USGS,  OFSS,  Box  25425,  Denver, 

CO  80225.  USGS  Water-Resources  Investigations 

Report  84-4226,  1986.  131  p,  18  fig,25  tab,  12  ref. 

Descriptors:  'Stormwater  quality,  'Urban  runoff, 
•Urban  hydrology,  *Kansas  City,  'Blue  River, 
'Missouri,  Combined  sewer  overflows,  Metals, 
Nutrients,  Water  quality,  Water  pollution  sources, 
Kansas. 

Stormwater-runoff  sampling  was  done  at  three 
mainstem  stations  on  the  Blue  River,  Missouri,  and 
three  stations  on  urban  tributaries.  Concentrations 
of  lead,  iron,  manganese,  zinc,  and  ammonia  nitro- 
gen consistently  exceeded  Missouri  water-quality 
standards.  Many  constituents  were  significantly 
correlated  with  large  concentrations  of  suspended 
sediment  from  the  agricultural  areas  in  the  up- 
stream part  of  the  basin.  However,  mean  concen- 
trations of  lead  increased  200%  and  mean  concen- 
trations of  zinc  increased  100%  in  the  urban  reach 
of  Blue  River  for  some  storms.  Combined  sewer 
overflows  along  Brush  Creek,  one  of  the  urban 
tributaries,  caused  large  concentrations  of  nutri- 
ents, suspended  sediment,  metals,  and  5-day  bio- 
chemical oxygen  demand  in  the  initial  runoff. 
After  extended  dry  periods,  surface  flushing 
caused  concentrations  of  lead  and  zinc  to  be  largest 
during  initial  runoff  at  all  three  urban  tributaries. 
However,  large  flushes  of  most  constituents  were 
not  detected  at  the  mainstem  stations.  The  large 
percentage  of  impervious  surfaces  and  lined  chan- 
nels in  urban  areas  caused  increased  volumes  of 
runoff  per  unit  of  drainage  area  and  limited  the 
availability  of  sediment  to  streams.  Consequently, 
concentrations  of  most  constituents  were  small,  but 
the  loads  per  unit  of  drainage  area  were  large 
when  compared  with  those  in  Blue  River.  (USGS) 
W88-03317 


CONCEPTUAL  GROUNDWATER-QUALITY 
MONITORING  NETWORK  FOR  SAN  FER- 
NANDO VALLEY,  CALIFORNIA, 

Geological   Survey,   Laguna  Niguel,   CA.   Water 

Resources  Div. 

For  primary  bibliographic  entry  see  Field  7A. 
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WATER-QUALITY    CHARACTERISTICS    AND 
NUTRIENTS    AND    SUSPENDED-SEDIMENT 


LOADS,  CARSON  RIVER  AND  TRUCKEE 
CANAL,  WESTERN  NEVADA,  WATER  YEAR 
1980, 

Geological  Survey,  Carson  City,  NV.  Water  Re- 
sources Div. 

K.  T.  Garcia,  and  R.  L.  Carman. 
Available  from  USGS,  OFSS,  Box  25425,  Denver, 
CO  80225.  USGS  Water-Resources  Investigations 
Report  85-4147,  1985.  107  p,  11  fig,  22  tab,  29  ref. 

Descriptors:  *Nutrients,  *Sediment  load,  'Reser- 
voirs, 'Carson  River,  'Lahontan  Reservoir, 
'Nevada,  *Truckee  Canal  Load  calculations,  Load 
distribution,  Path  of  pollutants,  Water  quality. 

Lahontan  Reservoir  is  a  major  recreational  site  in 
the  Carson  River  basin  in  western  Nevada.  The 
reservoir  is  fed  by  the  Carson  River  and  by  the 
Truckee  Canal  which  transports  water  from  the 
adjacent  Truckee  River.  Water  quality  in  both 
rivers  is  influenced  by  agriculture  and  urbaniza- 
tion. Specific  conductance  tended  to  increase  in  a 
downstream  direction.  Generally,  pH  values 
ranged  from  7.0  to  8.8.  Dissolved-oxygen  concen- 
trations were  greater  than  5  milligrams/L.  Calcium 
and  sodium  were  the  dominant  cations  and  bicar- 
bonate the  dominant  anion.  Suspended-sediment 
concentrations  ranged  from  3  to  1,790  milligrams/ 
L.  Ultimate  carbonaceous  biochemical  oxygen 
demand  ranged  from  1.2  to  19.6  milligrams/L.  The 
codominant  algal  groups  were  the  blue-greens, 
greens,  and  diatoms.  Background  total  nutrient  and 
suspended-sediment  loads  were  about  490  tons  ni- 
trogen, 130  tons  phosphorus,  and  200,000  tons  sus- 
pended sediment.  Total  nutrient  and  suspended- 
sediment  loads  to  Lahontan  Reservoir  were  about 
980  tons  nitrogen,  300  tons  phosphorus,  and 
300,000  tons  suspended  sediment.  Loads  to  the 
lower  Carson  River  from  the  reservoir  were  about 
820  tons  total  nitrogen,  180  tons  total  phosphorus, 
and  26,000  tons  suspended  sediment.  (USGS) 
W88-03319 


HYDROLOGY  OF  COAL-LEASE  AREAS  NEAR 
DURANGO,  COLORADO, 

Geological  Survey,  Grand  Junction,  CO.  Water 

Resources  Div. 

T.  Brooks. 

Available  from  USGS,  OFSS,  Box  25425,  Denver, 

CO  80225.  USGS  Water-Resources  Investigations 

Report  85-4125,  1985.  46  p,  11  fig,  4  tab,  12  ref. 

Descriptors:  •Alluvial  aquifers,  *Aquifer  charac- 
•  teristics,  *Geohydrology,  'Mine  water,  'Water 
quality,  'Water  pollution  sources,  'Colorado, 
Groundwater  movement,  Subsidence. 

The  U.S.  Bureau  of  Land  Management  leases  Fed- 
eral lands  and  minerals  for  coal  mining  near  Du- 
rango,  Colorado.  This  report  addresses  the  hydro- 
logic  suitability  of  those  lands  for  coal  leasing;  the 
report  describes  the  general  hydrology  of  the  Du- 
rango  area  and,  more  specifically,  the  hydrology  of 
the  Stollsteimer  Creek  study  area  32  miles  east  of 
the  Durango  and  the  Hay  Gulch  study  area,  12 
miles  southwest  of  Durango.  The  most  productive 
aquifers  in  the  Durango  study  area  are  Quaternary 
alluvium  and  the  tertiary  Animas  Formation. 
Water  wells  completed  in  alluvium  typically  yield 
5  to  20  gallons/min;  wells  completed  is  the  Animas 
Formation  yield  as  much  as  50  gallons/min.  Water 
quality  in  these  aquifers  is  variable,  but  it  generally 
is  suitable  for  domestic  use.  The  coal-bearing  Cre- 
taceous Fruitland  and  Menefee  Formations  are 
mined  by  surface  methods  at  the  Chimney  Rock 
Mine  in  the  Stollsteimer  Creek  study  area  and  by 
underground  methods  at  the  National  King  Coal 
Mine  in  the  Hay  Gulch  study  area.  Effects  of 
surface  mining  in  the  Stollsteimer  Creek  area  are: 
(1)  De watering  of  an  alluvial  aquifer;  and  (2)  Local 
degradation  of  alluvium  water  quality  by  spoil-pile 
effluent.  Effects  of  underground  mining  in  the  Hay 
Gulch  area  are:  (1)  Introduction  of  water  with 
greater  dissolved-solids  concentrations  into  the 
upper  Hay  Gulch  alluvium  from  mine  runoff;  (2) 
Subsidence  fracturing  which  could  dewater 
streams  and  the  alluvial  aquifer.  (USGS) 
W88-03321 
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Group  5B — Sources  Of  Pollution 

PRELIMINARY  RESULTS  OF  THE  PREIM- 
POUNDMENT  WATER-QUALITY  STUDY  OF 
SWATARA  CREEK,  PENNSYLVANIA, 

Geological   Survey,   Harrisburg,   PA.   Water   Re- 
sources Div. 
For  primary  bibliographic  entry  see  Field  2H. 

W88-03329 


SOURCES  OF  WATER  AND  NITROGEN  TO 
THE  WIDEFIELD  AQUIFER,  SOUTHWEST- 
ERN EL  PASO  COUNTY,  COLORADO, 

Geological  Survey,  Pueblo,  CO.  Water  Resources 

Div. 

P.  Edelmann,  and  D.  Cain. 

Available  from  USGS,  OFSS,  Box  25425,  Denver, 

CO  80225.  USGS  Water-Resources  Investigations 

Report  85-4162,  1985.  81  p,  37  fig,  9  tab,  52  ref. 

Descriptors:  'Nitrogen,  'Groundwater  quality, 
♦Alluvial  aquifers,  'Colorado,  'Surface-ground- 
water  relations,  'Water  pollution  sources,  Nitro- 
gen transformation,  Stream-aquifer  system, 
Groundwater,  Path  of  pollutants,  Colorado 
Springs,  Widefield  aquifer. 

The  Widefield  aquifer  near  Colorado  Springs,  Col- 
orado, is  recharged  primarily  by  Fountain  Creek 
and,  to  a  lesser  extent,  by  infiltration  and  percola- 
tion of  water  from  the  land  surface  and  from 
groundwater  inflow.  During  the  past  20  to  30 
years,  concentrations  of  nitrate  (as  nitrogen)  in  the 
Widefield  aquifer  have  increased  from  0.5  to  3.0 
milligrams/L  to  nearly  10  milligrams/L,  and  occa- 
sionally exceed  the  drinking-water  standard  of  10 
milligrams/L  as  nitrogen.  During  the  summer  of 
1982,  the  concentrations  of  nitrite  plus  nitrate  as 
nitrogen  in  water  in  the  aquifer  ranged  from  3.2  to 
15  milligrams/L  with  a  mean  concentration  of  6.9 
milligrams/L.  In  general,  the  nitrite-plus-nitrate 
concentrations  are  greatest  near  the  north  end  of 
the  aquifer,  probably  resulting  from  effluent  from 
Colorado  Springs  Sewage  Treatment  Plant  being 
discharged  to  Fountain  Creek.  During  1982,  93% 
of  the  total  estimated  160  tons  of  nitrogen  available 
to  enter  the  Widefield  aquifer  was  from  the  Colo- 
rado Springs  Sewage  Treatment  Plant.  However,  a 
significant  proportion  of  this  nitrogen  may  have 
been  lost  through  denitrification.  (USGS) 
W88-03330 


WATER  QUALITY  OF  RHODE  ISLAND 
STREAMS, 

Geological  Survey,  Boston,  MA.  Water  Resources 

Div. 

J.  C.  Briggs,  and  J.  S.  Feiffer. 

Available  from  USGS,  OFSS,  Box  25425,  Denver, 

CO  80225.  USGS  Water-Resources  Investigations 

Report  84-4367,   1986.  51  p,  6  fig,  8  tab,  20  ref. 

Descriptors:  'Water  quality,  'Streams,  'Path  of 
pollutants,  'Pesticides,  Chemical  analysis,  Trace 
elements,  Organic  compounds,  Bottom  sediments, 
Rhode  Island,  Branch  River,  Pawtuxet  River, 
Pawcatuck  River. 

Water  quality  data  collected  from  November  1979 
through  September  1983  at  five  stream  stations 
within  Rhode  Island  and  one  in  Massachusetts 
show  that  concentrations  of  the  common  constitu- 
ents were  low.  Mean  water  hardness  at  all  sites 
was  in  the  'soft'  category.  Sodium  concentrations 
were  less  than  20  mg/L  at  two  sites  and  less  than 
35  mg/L  at  the  other  sites.  Mean  nitrogen  values 
for  the  two  Blackstone  River  sites  were  in  the 
range  that  could  cause  undesirable  growths  of 
aquatic  plants.  Mean  phosphorus  values  exceeded 
the  recommended  limits  for  protection  of  aquatic 
life  at  four  sites.  Trace-element  concentrations  in 
the  water  were  generally  low.  Those  trace  ele- 
ments which  were  found  in  concentrations  near  or 
exceeding  any  standard  or  criterion  include  cadmi- 
um, chromium,  lead,  iron,  and  manganese.  High 
concentrations  of  several  trace  elements  were 
found  in  the  bottom  materials  at  several  sites.  The 
bottom  materials  also  contained  pesticides  and  or- 
ganic chemicals  including  aldrin,  chlordane,  DDD, 
DDE,  DDT,  dieldren,  endosulfan,  endrin,  hepta- 
chlor,  Mirex,  and  PCB.  Results  of  trend  analysis  of 
total  phosphorus,  total  nitrogen,  and  specific  con- 
ductance show  a  downward  trend  in  phosphorus  at 
two  sites,  an  upward  trend  in  nitrogen  at  one  site; 


and  one  downward  trend  and  one  upward  trend  in 

specific  conductance.  (USGS) 

W88-03335 


REAERATION  COEFFICIENTS  OF  SIX 
STREAMS  IN  NEW  YORK-A  COMPARISON 
OF  RESULTS  OBTAINED  BY  A  HYDROCAR- 
BON-GAS TRACER  METHOD  WITH  THOSE 
OBTAINED  BY  RADIOACTIVE-TRACERS 
AND  PREDICTIVE  EQUATIONS, 
Geological  Survey,  Albany,  NY.  Water  Resources 
Div. 

D.  A.  Stedfast,  and  R.  E.  Draper. 
Available  from  USGS,  OFSS,  Box  25425,  Denver, 
CO  80225.  USGS  Water-Resources  Investigations 
Report  85-4028,   1986.  30  p,  8  fig,  4  tab,  27  ref. 

Descriptors:  'Instream  aeration,  'Tracers,  'Reaer- 
ation,  'Oxygenation,  'New  York,  Traveltime,  Es- 
timating equations,  Comparison  studies,  Reaeration 
coefficient,  Hydrocarbon  tracers,  Dye  tracing. 

Stream-reaeration  measurements  were  made  in  se- 
lected reaches  on  six  streams  in  New  York  State 
from  1978  to  1981  with  hydrocarbon-gas  and  dye 
tracers.  The  sites  were  Canadaigua  Outlet  near 
Canadaigua,  Oswego  River  at  Fulton,  Hudson 
River  at  Fort  Miller,  Cayadutta  Creek  near  Johns- 
town, Chenango  River  near  Morrisville,  and  Payne 
Brook  near  Hamilton.  The  reaches  represent  a 
wide  range  of  discharge,  water-surface  slope,  ve- 
locity, and  streambed  composition.  Flows  ranged 
from  less  than  2  cu  ft/sq  on  the  Chenango  River  to 
4,100  cu  ft/sq  on  the  Hudson  River,  and  water- 
surface  slope  within  the  reaches  ranged  from  less 
than  1  foot/mile  on  the  Hudson  and  Oswego 
Rivers  to  more  than  50  ft/mi  on  Cayadutta  Creek. 
The  corresponding  stream-reaeration  coefficients 
ranged  from  0.77  units/day  for  one  reach  on  Cana- 
daigua Outlet  to  52  units/day  on  Cayadutta  Creek. 
The  reaeration  coefficients  for  Canadaigua  Outlet 
compared  well  with  those  obtained  on  the  same 
reach  10  years  earlier  by  radioactive  tracers.  Com- 
parison of  measured  reaeration  coefficients  with 
those  calculated  from  10  predictive  equations 
based  on  stream-channel  characteristics  yielded 
mean  errors  that  range  from  51%  to  103%.  No 
single  equation  gave  reliable  accuracy  for  all 
stream  reaches.  (USGS) 
W88-03341 


GROUND-WATER  CONDITIONS  AND 
LEACHATE  MOVEMENT  NEAR  TWO  CHEMI- 
CAL-WASTE SITES  IN  OSWEGO  COUNTY, 
NEW  YORK, 

Geological  Survey,  Ithaca,  NY.  Water  Resources 
Div. 

H.  R.  Anderson,  and  T.  S.  Miller. 
Available  from  USGS,  OFSS,  Box  25425,  Denver, 
CO  80225.  USGS  Water-Resources  Investigations 
Report  84-4148,  1986.  37  p,  15  fig,  7  tab,  15  ref. 

Descriptors:  'Chemical  wastes,  'Leachates,  'Path 
of  pollutants,  'Groundwater  pollution,  'Ground- 
water movement,  'Toxic  wastes,  'New  York, 
Water  pollution,  Glacial  aquifers,  Water  pollution 
sources,  Organic  compounds,  Heavy  metals,  Land- 
fills, Oswego  County,  Landfills. 

Forty-five  observation  wells  and  test  holes  were 
installed  at  two  chemical  waste  disposal  sites  in 
Oswego  County,  New  York,  to  evaluate  the  hy- 
drogeologic  conditions  and  the  rate  and  direction 
of  leachate  migration.  At  the  site  near  Oswego 
groundwater  moves  northward  at  an  average  ve- 
locity of  0.4  ft/day  through  unconsolidated  glacial 
deposits  and  discharges  into  White  Creek  and 
Wine  Creek,  which  border  the  site  and  discharge 
to  Lake  Ontario.  Leaking  barrels  by  chemical 
wastes  have  contaminated  the  groundwater  within 
the  site,  as  evidenced  by  detection  of  10  'priority 
pollutant'  organic  compounds,  and  elevated  values 
of  specific  conductance,  chloride,  arsenic,  lead, 
and  mercury.  At  the  site  near  Fulton,  where  8,000 
barrels  of  chemical  wastes  are  buried,  groundwater 
in  the  sandy  surficial  aquifer  bordering  the  landfill 
on  the  south  and  east  moves  southward  and  east- 
ward at  an  average  velocity  of  2.8  ft/day  and 
discharges  to  Bell  Creek,  which  discharges  to  the 
Oswego  River,  or  moves  beneath  the  landfill. 
Leachate   is   migrating   eastward,   southeastward, 


and    southwestward,    as    evidenced    by    elevated 
values  of  specific  conductance,  temperature,  and 
concentrations  of  several  trace  metals  at  wells  east, 
southeast,  and  southwest  of  the  site.  (USGS) 
W88-03344 


AREAL  AND  TEMPORAL  VARIABILITY  OF 
SELECTED  WATER-QUALITY  CHARACTER- 
ISTICS IN  TWO  HYDROLOGIC-BENCHMARK 
BASINS   IN  THE   NORTHEASTERN   UNITED 

STATES, 

Geological  Survey,  Harrisburg,  PA.  Water  Re- 
sources Div. 

R.  A.  Hainly,  and  J.  R.  Ritter. 
Available  from  USGS,  OFSS,  Box  25425,  Denver, 
CO  80225.  USGS  Water-Resources  Investigations 
Report  85-4025,   1986.  22  p,  6  fig,  9  tab,  8  ref. 

Descriptors:  'Hydrologic  benchmark  stations, 
'Water  quality,  'Acid  rain,  'Pennsylvania,  'New 
York,  Stream  acidity,  Monitoring,  Water  pollution 
sources,   Young   Womans   Creek,   Esopus   Creek. 

Two  U.S.  Geological  Survey  National  Hydrologic 
Benchmark  stations-Young  Womans  Creek  near 
Renovo,  Pennsylvania  and  Esopus  Creek  at  Shan- 
daken,  New  York-were  studied  to  (1)  define,  both 
areally  and  temporally,  variations  of  stream  acidity 
and  other  water  quality  characteristics  within  the 
basins;  (2)  evaluate  how  well  the  data  collected  at 
the  Benchmark  station  represent  the  water  quality 
conditions  upstream;  (3)  define  relations  between 
streamflow  acidity  or  pH;  and  (4)  provide  a  data 
base  to  detect  trends  in  quality  of  headwater 
streams.  Samples  were  collected  at  nine  sites,  in- 
cluding the  Benchmark  station,  in  each  basin  for 
three  series  of  measurements  over  a  range  of 
streamflows.  Along  with  streamflow,  samples  were 
analyzed  for  water  temperature,  specific  conduct- 
ance, pH,  dissolved  oxygen,  acidity,  alkalinity,  dis- 
solved sulfate,  and  dissolved  nitrite  plus  nitrate. 
The  results  of  the  measurements  indicated  little 
water  quality  variation  in  the  Young  Womans 
Creek  basin.  Therefore,  the  data  collected  at  the 
Benchmark  station  can  be  used  to  reflect  upstream 
changes  in  water  quality.  The  data  collected  at  the 
Esopus  Creek  station  did  not  reflect  upstream  con- 
ditions as  well  as  the  Young  Womans  Creek  data 
because  the  water  quality  varied  throughout  the 
basin.  Few  strong  relations  were  found  between 
streamflow  and  the  water  quality  characteristics 
examined  in  this  study.  The  Esopus  Creek  data 
indicated  the  possibility  of  relationships  between 
streamflow  and  alkalinity,  dissolved  nitrite  plus 
nitrate,  and  specific  conductance.  No  relations 
were  found  between  streamflow  and  the  Young 
Womans  Creek  water  quality  data.  (USGS) 
W88-03346 


GROUND-WATER  AVAILABILITY  AND 
WATER  QUALITY  AT  SOUTHBURY  AND 
WOODBURY,  CONNECTICUT, 

Geological  Survey,  Hartford,  CT.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  2F. 
W88-03348 


OCCURRENCE  OF  GROUND-WATER  AND 
POTENTIAL  FOR  SEAWATER  INTRUSION, 
ISLAND  COUNTY,  WASHINGTON, 

Geological  Survey,  Tacoma,  WA.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  7C. 
W88-03350 


WASTEWATER  MOVEMENT  NEAR  FOUR 
TREATMENT  AND  DISPOSAL  SITES  IN  YEL- 
LOWSTONE NATIONAL  PARK,  WYOMING, 

Geological   Survey,   Cheyenne,   WY.   Water   Re- 
sources Div. 
E.  R.  Cox. 

Available  from  USGS,  OFSS,  Box  25425,  Denver, 
CO  80225.  USGS  Water-Resources  Investigations 
Report  84-4356,  1986.  81  p,  31  fig,  9  tab,  22  ref. 

Descriptors:  'Path  of  pollutants,  'Groundwater 
pollution,  'Lagoons,  'Groundwater  movement, 
Wells,   Streams,   Lakes,   Water   levels,   Chlorides, 
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Nitrites,  Nitrates,  Specific  conductance,  Iron,  Dye 
:oncentrations,  Groundwater  mounds,  Wyoming, 
Yellowstone  National  Park. 

The  U.S.  Geological  Survey,  in  cooperation  with 
the  National  Park  Service,  studied  the  effects  on 
nearby  streams  and  lakes  of  treated  wastewater 
effluents  that  percolate  from  sewage  lagoons  at 
four  sites  in  Yellowstone  National  Park.  A  net- 
work of  observation  wells  has  been  established 
near  the  sites,  and  water  level  and  water  quality 
data  were  collected  from  1974  through  1982. 
Groundwater  mounds  occur  under  the  lagoons  as 
percolation  of  effluents  occurs.  The  percolating 
effluents  mix  with  groundwater  and  form  plumes 
of  water  that  contain  chemical  constituents  from 
the  effluents.  These  plumes  move  down  the  hy- 
draulic gradient  toward  groundwater  discharge 
areas.  The  directions  of  movement  of  percolating 
effluents  have  been  determined  by  analyzing  water 
samples  from  wells  near  the  lagoons  for  specific 
conductance,  chloride  concentration,  and  nitrite 
plus  nitrate  concentration.  Other  constituents  and 
properties  also  were  determined.  The  percolating 
effluents  are  diluted  by  groundwater  and  have  no 
discernible  effects  on  the  quality  of  water  in  the 
nearby  streams  and  lakes.  (USGS) 
W88-03352 


ALTITUDE  OF  THE  TOP  OF  SALINE 
GROUND  WATER  IN  THE  SOUTHEASTERN 
COASTAL  PLAIN, 

Geological  Survey,  Atlanta,  GA.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  2K. 

W88-03361 

TRAVELTIME  AND  DISPERSION  OF  A  SOLU- 
BLE DYE  IN  THE  SOUTH  BRANCH  POTO- 
MAC RDTER,  WEST  VIRGINIA, 

Geological  Survey,  Charleston,  WV.  Water  Re- 
sources Div. 
A  R  Jack. 

Available  from  USGS,  OFSS,  Box  25425,  Denver, 
CO  80225.  USGS  Water-Resources  Investigations 
Report  84-4167,   1986.  14  p,   11  fig,  2  tab,  3  ref. 

Descriptors:  'Traveltime.  *Potomac  River,  ♦Trac- 
ers, 'Dye  releases,  *Path  of  pollutants,  'Disper- 
sion, *West  Virginia,  *Potomac  River  Basin,  Pol- 
lutants, Water  use,  Concentrations,  Mixing,  Dilu- 
tion. 

Traveltime  studies,  using  rhodamine  dyes,  were 
made  in  1970  and  1982  on  the  South  Branch  Poto- 
mac River  from  Petersburg,  West  Virginia,  to  the 
confluence  with  the  North  Branch  Potomac  River 
at  Green  Spring,  West  Virginia.  Flow  duration  at 
the  time  of  the  studies  was  approximately  32%  in 
November  1970  and  95%  in  September  1982.  Two 
studies,  at  discharges  of  110  and  1,230  cu  ft/sec, 
were  used  to  define  traveltime-distance  relation- 
ships. A  contaminant  takes  386  hours  to  travel  69 
miles  from  Petersburg,  West  Virginia,  to  the 
mouth  of  the  river  when  streamflow  is  110  cu  ft/ 
sec.  The  contaminant  would,  however,  take  only 
89  hours  when  streamflow  is  1,230  cu  ft/sec.  The 
traveltime  data  were  interpolated  and  extrapolated 
for  selected  discharges  from  70  to  1,500  cu  ft/sec 
at  the  index  gage  near  Springfield,  West  Virginia. 
(USGS) 
W88-03362 


QUANTITY  AND  QUALITY  OF  URBAN 
STORM  RUNOFF  IN  THE  IRONDEQUOIT 
CREEK  BASIN  NEAR  ROCHESTER,  NEW 
YORK,  PART  2, 

Geological  Survey,  Ithaca,  NY.  Water  Resources 

Div. 

W.  M.  Kappel,  R.  M.  Yager,  and  P.  J.  Zarriello. 

Available  from  USGS,  OFSS,  Box  25425,  Denver, 

CO  80225.  USGS  Water-Resources  Investigations 

Report  85-4113,  1986.  93  p,  22  fig,  20  tab,  60  ref. 

Descriptors:  'Urban  hydrology,  *Storm  runoff, 
♦Water  quality,  *Model  studies,  'Urban  runoff, 
•New  York,  'Precipitation  quality,  'Runoff  mod- 
eling, 'Water  quality  modeling,  Wetlands,  Water 
pollution  sources,  Path  of  pollutants,  Monroe 
County,  Lake  Ontario,  Irondequoit  Creek. 


Water  quality  data  collected  at  17  sites  in  urban- 
ized and  rural  parts  of  the  438  sq  km  Irondequoit 
Creek  basin  from  July  1980  through  August  1981 
were  used  to  compute  annual  loads  of  eight  select- 
ed constituents.  Of  the  total  annual  loads  of  these 
constituents,  50  to  70%  was  transported  to  Ironde- 
quoit Bay  during  a  3.5-month  period  from  late 
January  to  early  May.  Of  six  mixed-land-use  subba- 
sins,  the  two  most  highly  urbanized  had  the  highest 
loads  of  all  constituents.  Of  the  four  sites  represent- 
ing single  land  uses,  the  high  density  residential  site 
and  the  housing  construction  site  had  the  highest 
loads  of  all  constituents  except  cadmium.  A  rain- 
fall-runoff model  was  used  to  predict  quantity  and 
quality  of  storm  runoff  leaving  one  commercial 
site,  two  residential  sites,  and  a  large  mixed-land- 
use  subbasin.  Predicted  volume  and  peak  dis- 
charges were  within  10  to  30%  of  the  measured 
values;  predicted  runoff  loads  of  most  constituents 
were  within  40  to  60%  of  measured  values.  Storm- 
flow  modification  in  the  Irondequoit  Creek  wet- 
lands by  two  hypothetical  control  structures  was 
simulated.  Results  indicate  that  outflow  from  the 
upper  wetland  could  be  decreased  and  stormflows 
dispersed  to  a  greater  part  of  the  upper  wetland  to 
increase  retention  of  suspended  solids  and  associat- 
ed chemical  constituents.  (USGS) 
W88-03363 


CHEMICAL  COMPOSITION  OF  GROUND 
WATER  IN  THE  YUCCA  MOUNTAIN  AREA, 
NEVADA-AN  UPDATE, 

Geological   Survey,   Lakewood,   CO.   Water  Re- 
sources Div. 
For  primary  bibliographic  entry  see  Field  2F. 

W88-03373 


SUMMARY  OF  SELECTED  WATER-QUALITY 
DATA  FOR  THE  WARRIOR  COAL  FIELD, 
ALABAMA, 

Geological   Survey,  Tuscaloosa,  AL.  Water  Re- 
sources Div. 
W.  S.  Mooty. 

Available  from  USGS,  OFSS,  Box  25425,  Denver, 
CO  80225.  USGS  Open-File  Report  85-689,  1985. 
68  p,  13  fig,  14  tab. 

Descriptors:  'Water  quality,  'Coal  mines,  'Chemi- 
cal properties,  'Alabama,  Surface  water,  Ground- 
water, Hydrogen  ion  concentration,  Iron  manga- 
nese, Hardness,  Sulfates,  Warrior  coal  field. 

A  summary  is  presented  of  selected  water  quality 
data  collected  from  1976  to  1984  at  75  surface 
water  sites  and  28  test  wells  in  the  Warrior  coal 
field  in  northwestern  Alabama.  The  minimum, 
maximum,  mean  or  median,  standard  deviation, 
and  number  of  determinations  are  given  for  each 
site  for  discharge,  pH,  alkalinity,  specific  conduct- 
ance, hardness,  dissolved  and  suspended  solids, 
sulfate,  and  total  and  dissolved  iron  and  manga- 
nese. Twelve  quadrangles  are  included  in  the 
report  showing  the  location  of  each  site.  (USGS) 
W88-03374 

QUANTITY  AND  QUALITY  OF  STORM 
RUNOFF  IN  THE  IRONDEQUOIT  CREEK 
BASIN  NEAR  ROCHESTER,  NEW  YORK, 
PART  I,  DATA-COLLECTION  NETWORK  AND 
METHODS,  QUALITY-ASSURANCE  PRO- 
GRAM, AND  DESCRIPTION  OF  AVAILABLE 
DATA, 

Geological  Survey,  Ithaca,  NY.  Water  Resources 
Div. 

P.  J.  Zarrielli,  W.  E.  Harding,  R.  M.  Yager,  and 
W.  M.  Kappel. 

Available  from  USGS,  OFSS,  Box  25425,  Denver, 
CO  80225.  USGS  Open-File  Report  84-610,  1985. 
44  p,  10  fig,  1 1  tab,  1 1  ref. 

Descriptors:  'Urban  hydrology,  'Storm  runoff, 
♦Water  quality,  'New  York,  Flow  discharge,  Pre- 
cipitation, Evaporation,  Precipitation  quality, 
Quality  control,  Monroe  County,  Irondequoit 
Creek. 

A  14-month  data  collection  program  of  quantity 
and  quality  of  storm  precipitation  and  runoff  was 
conducted  in  the  Irondequoit  Creek  basin,  a  438-sq 
km  area  along  the  south  shore  of  Lake  Ontario  in 
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north-central  New  York,  from  July  1980  through 
August  1981.  The  data  from  a  basis  for  study  of 
nutrient  inflow  to  Irondequoit  Bay.  This  report 
describes  the  methods  used  to  collect  and  verify 
the  data  and  includes  some  representative  examples 
of  the  data  base.  Stream  discharge  and  water  qual- 
ity data  were  collected  at  17  sites  representing 
rural  and  urban  land  uses.  Precipitation  data  were 
collected  at  five  continuous-record  gages  and  11 
daily  total  gages.  Evaporation  data  were  collected 
at  one  site;  chemical  quality  of  precipitation  and 
dustfall  data  were  collected  at  four  sites.  Tables  list 
watershed  characteristics,  precipitation  data  (in- 
cluding chemical  quality  of  atmospheric  deposi- 
tion, monthly  precipitation,  and  evaporation),  and 
annual  loadings  of  eight  selected  nutrients  and 
heavy  metals  from  the  five  major  subbasins  and 
three  discrete  land-use  site.  Examples  of  computer 
printouts  of  streamflow,  precipitation,  and  water 
quality  data  available  from  the  Geological  Sur- 
vey's WATSTORE  computer  system  are  included. 
(USGS) 
W88-03381 


HYDROLOGIC,  LITHOLOGIC,  AND  CHEMI- 
CAL DATA  FOR  SEDIMENTS  AT  TWO  SITES 
IN  THE  SHALLOW  ALLUVIAL  AQUIFER 
NEAR  FALLON,  NEVADA,  1984-85, 

Geological  Survey,  Carson  City,  NV.  Water  Re- 
sources Div. 

M.  S.  Lico,  A.  H.  Welch,  and  J.  L.  Hughes. 
Available  from  USGS,  OFSS,  Box  25425,  Denver, 
CO  80225.  USGS  Open-File  Report  86-250,  1986. 
43  p,  30  fig,  12  tab,  6  ref. 

Descriptors:  'Arsenic,  'Path  of  pollutants,  'Water 
pollution  sources,  'Geochemistry,  'Sediments, 
Drillers  logs,  Hydraulic  conductivity,  Mineralogy, 
Soil  chemistry,  Selenium,  Well  data,  Fallon, 
Nevada,  Churchill  County,  Lahontan  Valley. 

The  U.S.  Geological  Survey  collected  an  extensive 
amount  of  hydrogeologic  data  from  the  shallow 
alluvial  aquifer  at  two  study  sites  near  Fallon, 
Nevada,  from  1984  though  1985.  These  data  were 
collected  as  part  of  a  study  to  determine  the  geo- 
chemical  controls  on  the  mobility  of  arsenic  and 
other  trace  elements  in  shallow  groundwater  sys- 
tems. The  main  study  area  is  approximately  7  miles 
south  of  Fallon.  A  subsidiary  study  area  is  about  8 
miles  east  of  Fallon.  The  data  collected  include 
lithologic  logs  and  water  level  altitudes  for  the 
augered  sampling  wells  and  piezometers,  and  de- 
terminations of  arsenic  and  selenium  content,  grain 
size,  porosity,  hydraulic  conductivity,  and  mineral- 
ogy for  sediment  samples  from  cores.  (USGS) 
W88-03392 


HYDROLOGIC  DATA  FOR  THE  WELDON 
SPRING  RADIOACTIVE  WASTE-DISPOSAL 
SITES,  ST.  CHARLES  COUNTY,  MISSOURI-- 
1984-1986, 

Geological  Survey,  Rolla,  MO.  Water  Resources 

Div. 

M.  J.  Kleeschulte,  and  L.  F.  Emmett. 

Available  from  USGS,  OFSS,  Box  25425,  Denver, 

CO  80225.  USGS  Open-File  Report  86-488,  1986. 

61  p,  6  fig,  8  tab,  12  ref. 

Descriptors:  'Radioactive  wastes,  'Uranium, 
•Water  quality,  'Path  of  pollutants,  'Water  pollu- 
tion sources,  'Missouri,  Seepage  loss,  Lithium,  Ni- 
trates. 

Hydrologic  and  water  quality  data  were  collected 
during  an  investigation  of  the  Weldon  Spring  ra- 
dioactive waste  disposal  sites  and  surroundings 
area  in  St.  Charles  County,  Missouri,  from  1984  to 
1986.  The  data  consists  of  water  quality  analyses  of 
samples  collected  from  45  groundwater  and  27 
surface  water  sites.  This  includes  analyses  of  water 
from  four  raffinate  pits  and  from  the  Weldon 
Spring  quarry.  Also  included  in  the  report  are  the 
results  of  a  seepage  run  on  north  flowing  tributar- 
ies to  Dardenne  Creek  from  Kraut  Run  to  Crook- 
ed Creek.  Mean  daily  discharge  from  April  1985  to 
April  1986  is  given  for  two  springs  located  about 
1.5  mi  north  of  the  chemical  plant.  (USGS) 
W88-03398 
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SELECTED  HYDROLOGIC  DATA  FROM  A 
WASTEWATER  SPRAY  DISPOSAL  SITE  ON 
HILTON  HEAD  ISLAND,  SOUTH  CAROLINA, 

Geological  Survey,  Columbia,  SC.  Water  Re- 
sources Div. 

G.  K.  Speiran,  and  D.  L.  Belval. 
Available  from  USGS,  OFSS,  Box  25425,  Denver, 
CO  80225.  USGS  Open-File  Report  85-189,  1985. 
34  p,  1 1  fig,  3  tab. 

Descriptors:  *Water  quality,  'Groundwater, 
•Wastewater  disposal,  *South  Carolina, 
Wastewater  irrigation,  Nutrient,  Dissolved  solids, 
Hilton  Head  Island,  Beaufort  County,  Land  dispos- 
al. 

This  study  presents  data  collected  during  a  study 
of  the  effects  on  the  water  table  aquifer  from 
wastewater  application  at  rates  of  up  to  5  inches 
per  week  on  a  wastewater  spray  disposal  site  on 
Hilton  Head  Island,  South  Carolina.  The  study 
was  conducted  from  April  1982  through  Decem- 
ber 1983.  The  disposal  site  covers  approximately 
14  acres.  Water  level  and  water  quality  data  from 
organic,  inorganic,  and  nutrient  analyses  from  the 
water  table  aquifer  to  a  depth  of  30  ft  and  similar 
water  quality  data  from  the  wastewater  treatment 
plant  are  included.  (USGS) 
W88-03414 


SIMULATED  EFFECTS  OF  SURFACE  COAL 
MINING  AND  AGRICULTURE  ON  DIS- 
SOLVED SOLIDS  IN  THE  REDWATER  RIVER, 
EAST  CENTRAL  MONTANA, 

Geological  Survey,  Helena,  MT.  Water  Resources 

Div. 

R.  F.  Ferreira,  and  J.  H.  Lambing. 

Available  from  USGS,  OFSS,  Box  25425,  Denver, 

CO  80225.  USGS  Water-Resources  Investigations 

Report  85-4180,  1985.  69  p,  5  fig,  30  tab,  39  ref. 

Descriptors:  'Coal  mines,  *Strip  mines,  *Water 
pollution  sources,  'Montana,  Dissolved  solids,  Irri- 
gation effects,  Redwater  River. 

Dissolved  solids  concentrations  in  five  reaches  of 
the  Redwater  River  in  east-central  Montana  were 
simulated  to  evaluate  the  effects  of  surface  coal 
mining  and  agriculture.  A  mass-balance  model  of 
streamflow  and  dissolved  solids  load  developed  for 
the  Tongue  River  in  southeastern  Montana  was 
modified  and  applied  to  the  Redwater  River. 
Mined  acreages,  dissolved  solids  concentrations  in 
mined  spoils,  and  irrigated  acreage  can  be  varied  in 
the  model  to  study  relative  changes  in  the  dis- 
solved solids  concentration  in  consecutive  reaches 
of  the  river.  Because  of  extreme  variability  and  a 
limited  amount  of  data,  the  model  was  not  con- 
secutively validated.  Simulated  mean  and  median 
monthly  mean  streamflows  and  consistently  larger 
than  those  calculated  from  streamflow  records. 
Simulated  mean  and  median  monthly  mean  dis- 
solved solids  loads  also  are  consistently  larger  than 
regression-derived  values.  These  discrepancies 
probably  result  from  extremely  variable  stream- 
flow,  overestimates  of  streamflow  from  ungaged 
tributaries,  and  weak  correlations  between  stream- 
flow  and  dissolved  solids  concentrations.  The  larg- 
est increases  in  simulated  dissolved  solids  concen- 
trations from  mining  and  agriculture  occur  from 
September  through  January  because  of  smaller 
streamflows  and  dissolved  solids  loads.  Different 
combinations  of  agriculture  and  mining  under 
mean  flow  conditions  resulted  in  cumulative  per- 
centage increases  of  dissolved  solids  concentra- 
tions of  less  than  5%  for  mining  and  less  than  2% 
for  agriculture.  (USGS) 
W88-03419 


SOURCE  OF  SEA  WATER  INTRUSION  AT  TA- 
HOLAH  AND  ADJACENT  GROUND-WATER 
CONDITIONS,  QUINAULT  INDIAN  RESER- 
VATION, WASHINGTON, 

Geological    Survey,    Tacoma,    WA.    Water    Re- 
sources Div. 
B.  W  Drost. 

Available  from  USGS,  OFSS,  Box  25425,  Denver, 
CO  80225.  USGS  Water-Resources  Investigations 
Report  84-4361,   1985.   26  p,  4  fig,   3  tab,  4  ref. 

Descriptors:  'Geohydrology,  'Saline  water  intru- 
sion,   'Washington,    Groundwater,   Tidal    effects, 


Test  holes,  Groundwater  movement,  Groundwater 
availability,  Quinault  River,  Quinault  Indian  Reser- 
vation. 

Several  wells  drilled  to  supplement  the  spring-fed 
water  supply  of  the  town  of  Taholah,  in  the  Quin- 
ault River  Valley,  Washington,  yielded  water  with 
chloride  concentrations  greater  than  300  milli- 
grams/L.  Therefore,  a  study  was  conducted  to 
define  the  movement  and  quality  of  the  ground- 
water system  at  Taholah  and  at  alternative  well 
sites  in  adjacent  areas.  Results  showed  that  during 
low  tide,  groundwater  flows  from  Taholah  north- 
ward to  the  river  and  westward  to  the  ocean. 
During  high  tide  water  flows  into  the  groundwater 
system  along  all  margins  of  Taholah,  causing  a 
mounding  of  the  underlying  water  table;  the  only 
outflow  is  seaward,  probably  at  a  depth  of  60  to  75 
ft  below  sea  level.  Marine  water  moves  as  far  as  1.5 
up  the  Quinault  River  during  periods  of  combined 
high  and  low  streamflow,  and  0.5  mi  during  high 
tide  and  moderate  streamflow,  introducing  large 
quantities  of  salty  water  into  groundwater  system 
and  precluding  its  use  as  a  water  supply  source. 
Unconsolidated  glacial  deposits  and  underlying 
Tertiary  siltstones  southeast  of  Taholah  are  not  an 
adequate  source  for  the  community's  water  needs. 
However,  coarse-grained  unconsolidated  materials 
lying  farther  east  along  the  Quinault  River  may  be 
capable  of  supplying  the  anticipated  need  of  about 
300  gallons/min.  (USGS) 
W88-03425 


HYDROGEOLOGY,  GROUND-WATER  FLOW, 
AND  TRITIUM  MOVEMENT  AT  A  LOW- 
LEVEL  RADIOACTIVE-WASTE  DISPOSAL 
SITE  NEAR  SHEFFIELD,  ILLINOIS, 

Geological  Survey,  Urbana,  IL.  Water  Resources 

Div. 

G.  Garklavs,  and  R.  W.  Healy. 

Available  from  USGS,  OFSS,  Box  25425,  Denver, 

CO  80225.  USGS  Water-Resources  Investigations 

Report  86-4153,  1986.  35  p,  15  fig,  2  tab,  10  ref. 

Descriptors:  'Path  of  pollutants,  'Radioactive 
waste  disposal,  'Geohydrology,  'Groundwater 
movement,  'Tritium,  'Illinois,  Computer  models, 
Traveltime,  Sheffield. 

Groundwater  flow  and  tritium  movement  are  de- 
scribed at  and  near  a  low-level  radioactive  waste 
disposal  site  near  Sheffield,  Illinois.  Flow  in  the 
shallow  aquifer  is  confined  to  three  basins  that 
ultimately  drain  into  a  stripmine  lake.  Most  of  the 
flow  from  the  site  is  through  a  buried,  pebbly 
sandfilled  channel.  Remaining  flow  is  toward  allu- 
vium of  an  existing  stream.  Conceptual  flow 
models  for  the  two  largest  basins  are  used  to 
improve  definition  of  flow  velocity  and  direction. 
Flow  velocities  range  from  about  25  to  2,500  ft/yr. 
Tritium  was  found  in  all  three  basins.  The  most 
extensive  migration  of  tritium  is  coincident  with 
buried  channel.  Tritium  concentrations  ranged 
from  detection  level  to  more  than  300  nanocuries/ 
L.  (USGS) 
W88-03427 


OCCURRENCE  OF  DISSOLVED  SODIUM  IN 
GROUND-WATERS  OF  BASALTS  UNDERLY- 
ING THE  COLUMBIA  PLATEAU,  WASHING- 
TON, 

Geological  Survey,  Tacoma,  WA.  Water  Re- 
sources Div. 

G.  C.  Bortleson,  and  S.  E.  Cox. 
Available  from  USGS,  OFSS,  Box  25425,  Denver, 
CO  80225.  USGS  Water-Resources  Investigations 
Report  85-4005,  1986.  24  p,  5  fig,  6  plates,  2  tab,  1 1 
ref. 

Descriptors:  'Groundwater,  'Groundwater  qual- 
ity, 'Groundwater  chemistry,  'Washington,  Ba- 
salts, Sodium,  Irrigation  water,  Columbia  River 
Basalt  Group,  Basalt  aquifers. 

Basalt  aquifers  of  the  Columbia  River  Basalt 
Group  are  a  principal  source  of  water  for  agricul- 
tural, domestic,  and  municipal  use.  Concern  has 
been  expressed  in  this  agriculture-dependent  region 
about  problems  associated  with  the  use  of  ground- 
waters with  a  high  sodium  concentration  relative 
to    the    calcium    and    magnesium    content    (high 


sodium-adsorption  ratio).  Continued  irrigation 
with  such  waters  can  reduce  soil  permeability  to 
the  degree  that  water  cannot  effectively  reach 
plant  roots.  Groundwaters  within  a  flow  path 
evolved  from  a  calcium  magnesium  bicarbonate 
type  in  shallow  and  upgradient  locations  to  a 
sodium  potassium  bicarbonate  type  in  deeper  and 
downgradient  locations.  Most  of  the  intermediate 
and  high  sodium  adsorption  ratio  values  were  ob- 
served in  discharge  areas  near  major  streams  and  in 
pumping  centers  within  the  central  part  of  the 
plateau.  Ninety-six  percent  of  the  groundwaters 
sampled  had  a  low  sodium  absorption  ratio,  indi- 
cating that,  for  irrigation  purposes,  there  is  prob- 
ably little  danger  of  harmful  levels  of  exchangeable 
sodium  occurring  on  soil.  However,  water  from  18 
of  418  wells  sampled  had  a  sodium  absorption  ratio 
grater  than  8.0  and  were  classified  as  having  a 
medium,  high,  or  very  high  sodium  hazard. 
(USGS) 
W88-03428 


CONCEPTS  AND  DATA-COLLECTION  TECH- 
NIQUES USED  IN  A  STUDY  OF  THE  UN- 
SATURATED ZONE  AT  A  LOW-HELD  RA- 
DIOACTIVE-WASTE DISPOSAL  SITE  NEAR 
SHEFFIELD,  ILLINOIS, 

Geological  Survey,  Urbana,  IL.  Water  Resources 
Div. 

R.  W.  Healy,  M.  P.  deVries,  and  R.  G.  Striegl. 
Available  from  USGS,  OFSS,  Box  25425,  Denver, 
CO  80225.  USGS  Water-Resources  Investigations 
Report  85-4228,  1986.  37  p,  1 1  fig,  49  ref. 

Descriptors:  'Radioactive  waste  disposal,  'Unsatu- 
rated flow,  'Path  of  pollutants,  'Groundwater 
movement,  'Illinois,  Evapotranspiration,  Geo- 
chemistry, Carbon-14,  Bureau  County,  Sheffield. 

A  study  of  water  and  radionuclide  movement 
through  the  unsaturated  zone  is  being  conducted  at 
the  low  level  radioactive  waste  disposal  site  near 
Sheffield,  Illinois.  Included  in  the  study  are  de- 
tailed investigations  of  evapotranspiration,  move- 
ment of  water  through  waste  trench  covers,  and 
movement  of  water  and  radionuclides  (dissolved 
and  gaseous)  from  the  trenches.  An  energy  bal- 
ance/Bowen  ratio  approach  is  used  to  determine 
evapotranspiration.  Precipitation,  net  radiation, 
soil-heat  flux,  air  temperature  and  water  vapor 
content  gradients,  wind  speed,  and  wind  direction 
are  measured.  Soil  water  tension  is  measured  with 
tensiometers  which  are  connected  to  pressure 
transducers.  Meteorological  sensors  and  tensio- 
meters which  are  connected  to  pressure  transduc- 
ers. Meteorological  sensors  and  tensiometers  are 
monitored  with  automatic  data  loggers.  Soil  mois- 
ture contents  are  measured  through  small-diameter 
access  tubes  with  neutron  and  gamma-ray  attenu- 
ation gages.  Data  beneath  the  trenches  are  ob- 
tained through  a  130-meter-long  tunnel  which  ex- 
tends under  four  of  the  trenches.  Water  samples 
are  obtained  with  suction  lysimeters,  and  samples 
of  the  geologic  material  are  obtained  with  core 
tubes.  These  samples  are  analyzed  for  radiometric 
and  inorganic  chemistry.  Gas  samples  are  obtained 
from  gas  piezometers  and  analyzed  for  partial  pres- 
sures of  major  constituents,  Radon-222,  tritiated 
water  vapor,  and  carbon-14  dioxide.  (USGS) 
W88-03437 


EFFECTS  OF  OCTOBER  1981  FLOOD  ON  THE 
QUANTITY  AND  QUALITY  OF  WATER  IN  SE- 
LECTED STREAMS  AND  RESERVOIRS  IN 
THE  BRAZOS  RIVER  BASIN,  TEXAS, 

For  primary  bibliographic  entry  see  Field  2A. 
W88-03446 


GROUND-WATER  QUALITY  AND  GEOCHEM- 
ISTRY OF  AQUIFERS  ASSOCIATED  WITH 
COAL  IN  THE  ALLEGHENY  AND  MONON- 
GAHELA  FORMATIONS  IN  SOUTHEASTERN 
OHIO, 

Geological  Survey,  Columbus,  OH.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  2K. 
W88-03447 
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HYDROLOGY  OF  LAKE  BUTLER,  ORANGE 
COUNTY,  FLORIDA, 

Geological  Survey,  Orlando,  FL.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  7C. 

W88-03448 


CONTROLS  ON  GROUNDWATER  CHEMIS- 
TRY IN  THE  HORSE  HEAVEN  HILLS, 
SOUTH-CENTRAL  WASHINGTON, 

Geological  Survey,  Tacoma,  WA.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  2K. 
W88-03449 


HYDROLOGY  OF  AREA  54,  NORTHERN 
GREAT  PLAINS  AND  ROCKY  MOUNTAIN 
COAL  PROVINCES,  COLORADO  AND  WYO- 
MING, 

Geological  Survey,  Lakewood,  CO.  Water  Re- 
sources Div. 

G.  Kuhn,  P.  B.  Daddow.  and  G.  S.  Craig. 
Available  from  USGS,  OFSS,  Box  25425,  Denver, 
CO  80225.  USGS  Water-Resources  Investigations 
Report  83-146,  1983.  94  p,  78  fig,  18  tab,  173  ref. 

Descriptors:  *Hydrology,  *Coal  mining,  *Rock 
Mountain  coal  province,  'Colorado,  *Wyoming, 
Surface  water,  Groundwater,  Water  quality,  Hy- 
drologic  data.  Coal,  Baseline  studies,  Gaging  sta- 
tions, Albany  County,  Carbon  County,  Jackson 
County,  Larimer  County,  North  Park,  Hanna 
Basin,  Laramie  Basin,  Saratoga  Valley,  North 
Platte  River,  Medicine  Bow  River,  Laramie  River. 

Coal  area  54,  in  north-central  Colorado  and  south- 
central  Wyoming,  is  one  of  contrasting  geology, 
topography,  and  climate.  This  results  in  contrast- 
ing hydrologic  characteristics.  Streamflow  quality 
is  best  in  the  mountains  where  dissolved  solids 
concentrations  generally  are  least.  These  concen- 
trations increase  as  streams  flow  through  sedimen- 
tary basins.  In  the  North  Platte  River,  dissolved 
solids  concentrations  usually  are  less  than  300  mg/ 
L;  in  the  Laramie  and  Medicine  Bow  Rivers,  con- 
centrations average  500  to  850  mg/L.  Because  of 
the  semiarid  climate  of  the  basins,  soils  are  not 
adequately  leached.  Consequently,  flow  in  ephem- 
eral streams  usually  has  a  larger  concentration  of 
dissolved   solids   than   that   in   perennial   streams, 
averaging  1,000  to  1,600  mg/L.  Aquifers  contain- 
ing usable  water  are  consolidated  and  unconsoli- 
dated  Quaternary    and   upper   Tertiary   deposits; 
Mesozoic  and  Paleozoic  sedimentary  rocks;  and 
lower  Tertiary  and  Upper  Cretaceous  sedimentary 
rocks  containing  coal.  These  aquifers  are  used  for 
municipal,  domestic,  irrigation,  and  stock  supplies. 
Well  yields  range  from  about  5  to  1,000  gal/min 
and  depend  on  type  of  aquifer,  saturated  thickness, 
and  degree  of  fracturing.  The  best  quality  ground- 
water generally  comes  from  aquifers  that  do  not 
contain  coal.  Hydrologic  problems  related  to  sur- 
face mining  are  erosion  and  sedimentation,  decline 
in  water  levels,  disruption  of  aquifers,  and  degrada- 
tion of  water  quality.  General  lack  of  runoff  from 
semiarid  mine  areas  combined  with  buffer  and  dilu- 
tion capacities  of  major  streams  minimizes  effects 
on  surface  water.  However,  effects  on  groundwat- 
er systems  may  be  much  more  severe  and  longlast- 
ing.  (USGS) 
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ASSESSMENT  OF  NONPOINT-SOURCE  NU- 
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Atmospheric  contributions,  Switzer  Creek,  Steu- 
ben County. 


Switzer  Creek,  tributary  to  the  upper  Susquehanna 
River  basin,  drains  a  3.55  sq  mi  watershed  that  is 
51%  agricultural  and  49%  forested.  From  Novem- 
ber 1978  to  September  1980,  Switzer  Creek  dis- 
charged 1,000  tons  of  suspended  sediment,  or  0.44 
tons/acre.  The  maximum  instantaneous  suspended 
sediment  concentration  of  3,840  mg/L  occurred 
during  high  water  on  September  14,  1979.  Nitro- 
gen loads,  composed  of  nitrite  plus  nitrate  total 
kjeldahl  nitrogen,  totaled  11  and  3.5  pounds/acre, 
respectively.  Eighty  percent  of  the  total  nitrogen 
load  was  transported  during  base  flow.  Of  the 
nitrogen  load  transported  during  base  flow,  88% 
was  nitrite  plus  nitrate;  of  the  total  nitrogen  load 
transported  during  high  flows,  85%  was  organic 
nitrogen.  Nearly  90%  of  the  phosphorus  load  was 
transported  during  high  flows  as  a  result  of  its 
affinity  for  particulate  matter.  The  load  of  total 
phosphorus  as  P  totaled  0.63  pounds/acre,  and 
total  orthophosphorus  as  P  totaled  0.19  pounds/ 
acre.  Nitrite  plus  nitrate  from  atmospheric  sources 
totaled  8.4  pounds/acre,  and  ammonium  totaled  3.9 
pounds/acre.  Equations  relate  streamflow  to  con- 
centration and  load  of  eight  selected  nutrients. 
(USGS) 
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GROUND-WATER  FLOW  IN  THE  PRAIRIE 
DU  CHIEN-JORDAN  AQUIFER  RELATED  TO 
CONTAMINATION  BY  COAL-TAR  DERIVA- 
TIVES, ST.  LOUIS  PARK,  MINNESOTA, 

Geological  Survey,  St.  Paul,  MN.  Water  Re- 
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of  pollutants,  *Minnesota,  Finite  difference  models, 
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A  Three-dimensional,  finite-difference,  groundwat- 
er flow  model  of  the  Prairie  du  Chien-Jordan 
aquifer  was  developed  to  assess  the  movement  of 
coal-tar  derivatives  from  a  coal-tar  distillation  and 
wood-preserving  plant  in  St.  Louis  Park,  Minneso- 
ta. The  model  was  calibrated  for  steady-state  and 
transient  conditions.  Sensitivity  testing  indicated 
that  leakage  to  the  upper  model  layer  and  the 
vertical  hydraulic  conductivity  of  the  basal  confin- 
ing unit  of  the  St.  Peter  were  the  most  sensitive 
model  hydrologic  properties.  Model  simulations 
indicated  that  water  introduced  into  the  aquifer 
through  wells  open  to  several  aquifers  would  raise 
the  potentiometric  surface  of  the  Prairie  du  Chien- 
Jordan  by  as  much  as  3  ft  in  the  area  of  the  former 
plant.  Other  simulations  suggested  that  withdrawal 
from  certain  upgradient  wells  may  have  altered 
local  hydraulic  gradients.  These  factors  contribut- 
ed to  the  potential  for  movement  of  contaminants 
from  the  area  of  the  former  plant  to  wells.  Simula- 
tions of  a  proposed  gradient-control  plan  indicate 
that  the  actions  would  be  effective  in  limiting  the 
expansion  of  the  contaminated  volume.  These  sim- 
ulations also  show,  however,  that  control  of  dis- 
charge from  all  wells  in  the  area  will  be  important 
to  the  overall  effectiveness  of  the  plan.  (USGS) 
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SEISMIC  REFRACTION  STUDY  OF  SUSPECT- 
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WATER  QUALITY  OF  THE  NORTH  PLATTE 
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Descriptors:  "Chemical  composition,  'Dissolved 
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This  report  is  a  statistical  summary  of  40  different 
constituents  and  physical  characteristics  that  de- 
scribe the  water  quality  of  the  North  Platter  River 
between  Alcova  Dam  and  Orin,  Wyoming,  a  dis- 
tance of  143  river  miles.  Data  from  seven  stations 
are  summarized  for  1970-79.  Water  entering  the 
North  Platte  River  upstream  from  Casper  general- 
ly is  more  mineralized  and  degraded  than  the 
water  in  the  North  Platte  River  or  in  the  tributar- 
ies entering  the  river  downstream  from  Casper. 
The  average  dissolved  solids  concentration  was 
about  320  mg/L  at  the  upper  sampling  station  and 
about  430  mg/L  just  downstream  from  Casper. 
This  increase  is  typical  of  many  other  constituents. 
The  mean  fecal-coliform  concentration  at  the 
upper  station  was  about  8  colonies/ml  and  about 
4,000  colonies/ 100  ml  at  the  station  downstream 
from  Casper.  Concentrations  of  some  constituents 
periodically  were  greater  than  maximum  recom- 
mended for  drinking  water  supplies.  About  24%  of 
the  dissolved  solids  concentrations  were  more  than 
500  mg/L.  Some  selenium  concentrations  exceed- 
ed the  limit  of  10  micrograms/L  mandated  for 
public  water  supplies.  Large  concentrations  of 
copper,  zinc,  and  ammonia  indicate  that  these  con- 
stituents might  be  a  problem  for  sensitive  aquatic 
life.  (USGS) 
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Fritchie  Marsh,  near  Slidell,  Louisiana,  is  being 
considered  as  a  disposal  site  for  sewage  effluent.  A 
two-dimensional,  finite  element,  surface  water 
modeling  systems  was  used  to  solve  the  shallow 
water  equations  for  flow.  Factors  affecting  flow 
patterns  are  channel  locations,  inlets,  outlets,  is- 
lands, marsh  vegetation,  marsh  geometry,  stage  of 
the  West  Pearl  River,  flooding  over  the  lower 
Pearl  River  basin,  gravity  tides,  wind-induced  cur- 
rents, and  sewage  discharge  to  the  marsh.  Four 
steady-state  simulations  were  performed  for  two 
hydrologic  events  at  two  rates  of  sewage  dis- 
charge. The  events,  near  tide  with  no  wind  or  rain 
and  neap  tide  with  a  tide  differential  across  the 
marsh,  were  selected  as  worst-case  events  for 
sewage  effluent  dispersion  and  were  assumed  as 
steady  state  events.  Because  inflows  and  outflows 
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to  the  marsh  are  tidally  affected,  steady  state  simu- 
lations cannot  fully  define  the  hydraulic  character- 
istics of  the  marsh  for  all  hydrologic  events.  Model 
results  and  field  data  indicate  that,  during  near  tide 
with  little  or  no  rain,  large  parts  of  the  marsh  are 
stagnant;  and  sewage  effluent,  at  existing  and  pro- 
jected flows,  has  minimal  effect  on  marsh  flows. 
(USGS) 
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Results  of  a  1983-84  reconnaissance  of  15  munici- 
pal wastewater  treatment  plants  in  Florida  indicat- 
ed that  effluent  from  most  of  the  plants  contains 
trace  concentrations  of  volatile  organic  com- 
pounds. Chloroform  was  detected  in  the  effluent  at 
1 1  of  the  15  plants  and  its  common  occurrence  was 
likely  the  result  of  chlorination.  The  maximum 
concentration  of  chloroform  detected  in  the  efflu- 
ent sampled  was  120  micrograms/L.  Detectable 
concentrations  of  selected  organophosphorus  in- 
secticides were  also  common.  For  example,  dia- 
zinon  was  detected  in  the  effluent  at  12  of  the  15 
plants  with  a  maximum  concentration  of  1.5  micro- 
grams/L. Organochlorinde  insecticides,  primarily 
lindane,  were  detected  in  the  effluent  at  8  of  the  15 
plants  with  a  maximum  concentration  of  1.0  micro- 
grams/L. Volatile  compounds,  primarily  chloro- 
form, were  detected  in  water  from  monitor  wells 
at  four  plants  and  organophosphorus  insecticides, 
primarily  diazinon,  were  present  in  the  groundwat- 
er at  three  treatment  plants.  Organochlorinde  in- 
secticides were  not  detected  in  any  samples  from 
monitor  wells.  Based  on  the  limited  data  available, 
this  cursory  reconnaissance  suggests  that  the  or- 
ganic contaminants  commonly  occurring  in  the 
effluent  of  many  of  the  treatment  plants  are  not 
transported  into  the  local  groundwater.  (USGS) 
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A  quiescent  reservoir  system  revealed  the  effects 
of  temperature  (20  C  and  30  C),  oxygen  levels 
(aerobic  and  anaerobic)  on  the  arsenic  partitioning 
and  interconversion  in  organic  and  sandy  lake  sedi- 


ments. Temperature  had  little  or  no  effect  on  the 
specie  partitioning.  In  aerobic  reservoirs  (sandy 
and  organic),  the  As(V)  levels  increased,  especially 
in  the  organic  sediment.  In  the  anaerobic  reservoir, 
the  organic  sediment  maintained  its  level  of 
As(III).  The  sandy  sediment  has  a  predominance  of 
As(V)  suggesting  something  other  than  the  level  of 
oxygen  is  a  significant  controlling  factor.  (Author's 
abstract) 
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EFFECTS  OF  PH  AND  FEEDING  REGIME  ON 
METHYLMERCURY  ACCUMULATION 
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The  effect  of  pH  (pH  5,  6  or  7)  on  accumulation  of 
radiolabeled  methylmercury  was  examined  using  a 
laboratory  microcosm  system.  Accumulation  of  la- 
belled mercury  at  three  trophic  levels,  primary 
consumers  (Daphnia  magna),  secondary  consumers 
(rainbow  trout,  Salmo  gairdneri)  and  tertiary  con- 
sumers (walleye,  Stizostedion  vitreum)  was  not 
significantly  affected  by  pH.  The  results  are  in 
direct  contrast  with  field  observations  of  elevated 
methylmercury  concentrations  in  fish  from  low  pH 
water  and  indicate  that  the  elevated  mercury  resi- 
dues observed  in  the  field  result  from  factors  other 
than  the  direct  effects  of  pH  on  accumulation  of 
methylmercury  by  aquatic  organisms.  Both  water 
and  diet  were  important  as  sources  of  the  labelled 
mercury  which  was  accumulated  by  walleye.  Wal- 
leye which  were  fed  rainbow  trout,  that  had  accu- 
mulated labelled  mercury  from  within  the  experi- 
mental microcosms,  accumulated  almost  twice  as 
much  labelled  mercury  as  walleye  fed  non-labelled 
prey,  or  walleye  which  were  not  fed.  Walleye  fed 
non-labelled  rainbow  trout  accumulated  slightly 
more  labelled  mercury  than  walleye  which  were 
not  fed,  presumably  as  a  result  of  the  higher  meta- 
bolic rate  of  the  fish  which  were  fed.  (Author's 
abstract) 
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The  distribution  of  heavy  metal  contaminated  sedi- 
ments in  Foundry  Cove,  a  freshwater  embayment 
of  the  Hudson  River,  was  examined  twelve  years 
after  the  discharging  of  wastes  from  a  battery 
factory  had  ceased.  Concentrations  of  Cd,  Ni  and 
Co  were  measured  in  surficial  sediments  (top  5  cm) 
and  seven  detailed  depth  profiles.  Comparison  with 
earlier  surveys  showed  that  metal  levels  of  surficial 
sediments  have  been  considerably  reduced 
throughout  the  cove.  Evidence  suggests  that  this 
reduction  may  be  largely  due  to  burial  rather  than 
transport  of  metals  out  of  the  cove  or  a  redistribu- 
tion (via  sediment  resuspension  and  redeposition) 
within  the  cove.  This  is  suggested  by  the  presence 
of  a  peak  in  metal  concentrations  at  a  depth  of 
several  centimeters  in  depositional  environments,  a 
calculation  showing  the  loss  of  waterborne  cadmi- 
um to  be  much  less  than  the  amount  of  cadmium 
lost  from  the  surficial  sediment,  and  the  absence  of 
increased  pollution  in  the  cleaner  parts  of  the  cove. 
Despite  improvement,  metal  levels  remain  ex- 
tremely high,  including  a  persistent  'hot-spot'  with 
levels  higher  than  10000  ppm  Cd.  (Author's  ab- 
stract) 
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DURING  LAND  TREATMENT  OPERATIONS, 
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Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  PB87-159448/ 
AS.  Price  codes:  A04  in  paper  copy,  A01  in  micro- 
fiche. Mississippi  Water  Resources  Research  Insti- 
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The  amounts  and  types  of  toxic  chemicals  that 
migrate  into  the  groundwater  during  active  land 
treatment  operations  were  studied  to  determine  the 
relative  rates  of  migration  versus  biological  degra- 
dation using  three  types  of  soil  found  in  the  south- 
eastern United  States,  to  identify  and  quantify  the 
breakdown  products  from  active  land-farming  op- 
erations, and  to  determine  the  toxicity  of  the 
water-soluble  products  formed  during  active  land 
treatment  processes.  The  project  is  a  two-year 
project  and  is  approximately  50%  complete.  All 
the  sites  used  for  this  study  have  been  character- 
ized. The  hazardous  waste  at  each  site  has  been 
characterized  chemically  using  a  variety  of  param- 
eters. The  rates  of  microbiological  degradation  and 
the  migration  studies  are  now  in  progress  and 
should  be  complete  later  this  year.  (McGinnis- 
Mississippi  State  University) 
W88-03484 


CHEMISTRY  AND  APPARENT  QUALITY  OF 
SURFACE  WATER  AND  GROUND-WATER  AS- 
SOCIATED WITH  COAL  BASINS, 

Arkansas  Univ.,  Fayetteville.  Water  Resources  Re- 
search Center. 

For  primary  bibliographic  entry  see  Field  2K. 
W88-03486 


ANALYSES  OF  GROUNDWATER  FOR  TRACE 
LEVELS  OF  PESTICIDES, 

Arkansas  Univ.,  Fayetteville.  Dept.  of  Agronomy. 
For  primary  bibliographic  entry  see  Field  5A. 
W88-03489 


BEHAVIOR  OF  SOLUBLE  SALT  SHARKEY 
CLAY, 

Arkansas  Univ.,  Fayetteville.  Dept.  of  Agronomy. 
J.  T.  Gilmour,  J.  A.  Ferguson,  H.  D.  Scott,  and  R. 
E.  Baser. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  PB86-153657/ 
AS.  Price  codes:  A03  in  paper  copy,  A01  in  micro- 
fiche. Arkansas  Water  Resources  Research  Center, 
Fayetteville.  Publication  No.  117,  26  p,  6  fig,  5  tab. 
September  1985.  Contract  No.  14-08-0001-G893. 
Project  No.  USGS  G893-03. 

Descriptors:  'Soil  salinity,  'Rice  irrigation,  'Ar- 
kansas, Irrigation  water,  Infiltration. 

Soluble  salt  problems  do  exist  and  are  significant  in 
Arkansas.  Studies  have  been  conducted  on  Crow- 
ley silt  loam  (Typic  Albaqualfs)  which  have  estab- 
lished the  behavior  of  soluble  salt  in  that  soil.  The 
major  objective  of  this  study  was  to  quantify  the 
behavior  of  soluble  salt  in  a  second  important 
Mississippi  River  Delta  soil  -  Sharkey  (Vertic  Ha- 
plaquepts).  To  this  end,  estimation  of  the  down- 
ward redistribution  of  salt  and  the  estimation  of 
various  components  of  the  water  balance  for  this 
soil  served  as  specific  objectives.  Field  studies 
were  designed  to  monitor  the  movement  of  salt  in 
the  Sharkey  soil  and  to  characterize  selected  com- 
ponents of  the  water  balance.  In  total,  three  tenta- 
tive conclusions  may  be  drawn  from  the  data. 
First,  the  infiltration  for  the  Sharkey  soil  was  ap- 
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proximately  three  times  that  of  the  Crowley  silt 
loam.  The  average  value  was  29  cm  for  the  rice 
season.  Second,  levee  seepage,  while  significant  for 
small  plots,  was  shown  to  be  small  for  production 
sized  fields.  Levee  seepage  remained  relatively 
constant  throughout  the  season  and  averaged  0.025 
cu  m/m/d.  And  third,  downward  redistribution  of 
salt  was  large  and  appeared  to  follow  a  pattern 
where  a  peak  occurred  at  the  surface  and,  possibly, 
at  the  lower  soil  depths.  (Gilmour-WRRC-Univer- 
sity  of  Arkansas,  Fayetteville) 
W88-03491 


MATHEMATICAL  MODELING  OF  SEDIMEN- 
TATION EFFECTS  ON  WATER  RESOURCES 
SYSTEMS, 

Mississippi  State  Univ.,  Mississippi  State.  Center 
for  Computational  Hydroscience  and  Engineering. 
For  primary  bibliographic  entry  see  Field  2J. 
W88-03492 

5C.  Effects  Of  Pollution 

RESPONSE  OF  LIMED  LAKES  TO  EPISODIC 
ACID  EVENTS  IN  SOUTHWESTERN 
SWEDEN, 

Swedish    Environmental    Research    Inst.,    Goete- 

borg. 

B.  Hasselrot,  I.  B.  Andersson,  I.  Alenas,  and  H. 

Hultberg. 

Water,  Air,  and  Soil  Pollution  WAPLAC,  Vol.  32, 

No.  3/4,  p  341-362,  February  1987.  11  fig,  6  tab,  42 

ref. 

Descriptors:  *  Water  pollution  effects,  *  Lakes, 
•Limnology,  *Acid  events,  *Acid  rain,  Snow  melt, 
Rainfall,  Stratification,  Water  chemistry,  Acidity, 
Liming. 

Occurrence  of  stratified  acidic  water  is  described 
for  five  forest  lakes  situated  in  the  west  coast 
region  of  Sweden.  Differentiation  between  two 
types  of  acid  events  is  made  related  to  origin;  one 
is  caused  by  heavy  rains  and  the  other  associated 
with  snowmelt  during  winter  and  spring.  Acid 
events  are  due  to  incomplete  mixing  between  lake 
and  inflow  water.  Both  mixing  forces  like  wind 
and  density  differences  are  important  factors  regu- 
lating the  actual  stratification.  As  observed  in  the 
lakes  studied,  stratification  therefore  occurs  during 
periods  of  ice-cover  when  wind-induced  mixing  is 
impeded  and  generally  results  in  an  acidic  surface 
water  of  varying  depth.  However,  in  this  study  the 
stratification  of  acid  inflow  water  at  the  sediment- 
water  interface  is  also  described.  This  type  of 
inlayering  is  presumably  less  frequent  as  a  complex 
set  of  conditions  must  be  satisfied  for  its  occur- 
rence. The  study  shows  that  acid  events  may  cause 
temporal  and  spatial  water  chemistry  changes  even 
in  lakes  and  streams  with  relatively  high  pH  and 
buffer  capacity.  Thus,  early  biotic  damages  can  be 
expected  in  neutral  and  limed  (soft  water)  lakes. 
(Author's  abstract) 
W88-02498 


PREVENITVE  EFFECTS  OF  AMINO  ACIDS 
ON  THE  TOXICITY  OF  COPPER  TO  DAPH- 
NIA  MAGNA, 

Western  Energy,  Inc.,  Palo  Alto,  CA. 
B.  S.  Khangarot,  P.  K.  Ray,  and  H.  Chandra. 
Water,  Air,  and  Soil  Pollution  WAPLAC,  Vol.  32, 
No.  3/4,  p  379-387,  February  1987.  4  tab,  22  ref. 

Descriptors:  *Water  pollution  effects,  *Amino 
acids,  'Toxicity,  'Copper,  'Daphnia,  Survival, 
Population  exposure,  Mortality,  Heavy  metals. 

The  protective  role  of  1 8  amino  acids  on  the  acute 
toxicity  of  Cu  in  a  fresh  water  cladoceran,  Daph- 
nia  magna  is  reported.  One  hundred  percent  mor- 
tality in  48  hr  of  exposure  occurred  at  0.56  mg/L 
of  Cu  or  higher.  A  dose  of  each  tested  amino  acid 
(10  mg/L)  was  found  to  significantly  neutralize  the 
toxic  effect  of  Cu  as  evidenced  by  a  decrease  in 
mortality  and  a  significant  increase  in  the  median 
survival  time  (LT50)  value).  The  48  hr  LC50  value 
was  0.093  mg/L  for  Cu  alone,  while  the  LC50s 
with  Cu  plus  amino  acids  ranged  from  0.438  to 
2.516  mg/L  of  Cu,  suggesting  a  4.7  to  27  fold 


decrease  in  acute  toxicity  of  Cu.  A  significant 
difference  between  LC50  of  Cu  alone  and  Cu  with 
amino  acids  was  observed.  The  role  of  amino  acids 
for  protection  against  heavy  metal  pollution  stress 
in  aquatic  animals  is  discussed.  (Author's  abstract) 
W88-02499 


EFFECTS  OF  RECENT  ENVIRONMENTAL 
CHANGES  IN  LAKE  WAAHI  ON  TWO  FORMS 
OF  THE  COMMON  SMELT  RETROPINNA  RE- 
TROPINNA,  AND  OTHER  BIOTA, 

Manitoba  Univ.,  Winnipeg.  Dept.  of  Zoology. 
F.  J.  Ward,  T.  G.  Northcote,  and  M.  A.  Chapman. 
Water,  Air,  and  Soil  Pollution  WAPLAC,  Vol.  32, 
No.  3/4,  p  427-443,  February  1987.  6  fig,  3  tab,  22 
ref. 

Descriptors:  'Water  pollution  effects,  'Lakes, 
'Limnology,  'Smelt,  'Mine  wastes,  'Phenols, 
'Turbidity,  Species  diversity,  Aquatic  animals, 
Fish,  Sediments,  Silts. 

Since  1977  open  cast  (open  pit)  coal  mining  has 
increased  discharge  of  silt-laden  wastes  into  Lake 
Waahi,  a  small  shallow  lake  in  the  Waikato  River 
system,  New  Zealand.  Phenolic  wastes  from  a  coal 
carbonization  factory  on  the  major  tributary  also 
have  entered  the  lake  in  high  but  variable  concen- 
trations since  1974.  During  and  after  the  summer  of 
1978-1979  total  suspended  solids  and  turbidity 
were  high,  the  formerly  dense  macrophyte  beds 
disappeared,  the  summer  phytoplankton  communi- 
ty changed  from  dominance  by  blue-green  algae  to 
diatoms,  the  eel  fishery  failed  and  the  black  swan 
population  decreased  to  low  levels.  The  once 
abundant  lake  resident  form  of  the  common  smelt 
declined  drastically  between  1975  and  1981  and 
apparently  was  extinct  by  1983.  The  migratory 
form,  although  abundant  until  1981,  was  scarce  by 
1983.  Low  water  levels  in  the  outlet  stream  and  the 
malfunction  of  a  fish  pass  in  the  flood  control 
structure  located  near  its  mouth  may  have  impeded 
upstream  migration  in  the  spring  of  1982.  The 
major  cause  for  the  changes  in  lake  Waahi  was  the 
addition  of  silt;  however,  the  loss  of  macrophytes 
may  have  caused  increased  toxicity  of  phenols, 
particularly  to  eels,  and  also  promoted  continual 
resuspension  of  sediments  by  more  effective  wind- 
produced  circulation.  Remedial  measures  are  con- 
sidered. (Author's  abstract) 
W88-02502 


MANAGEMENT  OF  BOTTOM  SEDIMENTS 
CONTAINING  TOXIC  SUBSTANCES. 

Proceedings  of  the  11th  U.S./Japan  Experts  Meet- 
ing, November  4-6,  1985,  Seattle,  WA.  April  1987. 
279  p.  Edited  by  Thomas  R.  Patin. 

Descriptors:  'Sediments,  'Water  pollution  effects, 
'Conferences,  'Waste  disposal,  'Dredging,  'Sedi- 
ment disposal,  Information  exchange,  Toxicity,  Es- 
tuaries, Lakes,  Rivers. 

The  Uth  U.S./Japan  Experts  Meeting  on  Manage- 
ment of  Bottom  Sediments  Containing  Toxic  Sub- 
stances was  held  4-6  November  1985  in  Seattle, 
Washington.  The  meeting  is  held  annually  through 
an  agreement  with  the  U.S.  Army  Corps  of  Engi- 
neers and  the  Japan  Ministry  of  Transport  to  pro- 
vide a  forum  for  presentation  of  papers  and  in- 
depth  discussions  on  dredging  and  disposal  of  con- 
taminated sediment.  Experts  from  both  countries 
presented  technical  papers  on  a  variety  of  subjects 
including  legal  and  research  programs  to  evaluate 
and  protect  the  environment.  More  specifically, 
evaluating  and  predicting  the  behavior  of  nutrients, 
organics,  and  contaminants  in  dredged  sediments 
and  identifying  and  evaluating  the  many  alterna- 
tives to  dredging  and  disposal  of  contaminated 
sediments  from:  lakes,  rivers,  waterways,  estuaries, 
and  marine  waters  associated  with  these  sediments. 
Management  practices  with  the  most  promising 
long-term  utility  were  emphasized.  (See  W88- 
02514  thru  W88-02532)  (Lantz-PTT) 
W88-02513 


COMMENCEMENT  BAY  -  A  REMEDIAL  IN- 
VESTIGATION OF  CONTAMINATED  SEDI- 
MENTS IN  A  MARINE  ENVIRONMENT, 

Washington  State  Dept.  of  Ecology,  Olympia. 


For  primary  bibliographic  entry  see  Field  5B. 
W88-02517 

TEST  RESULTS  OF  SEDIMENT  REMOVAL  IN 
ISE  BAY, 

Port  Construction   Bureau,   Nagayo  (Japan).   5th 

District. 

For   primary   bibliographic   entry   see   Field   5G. 

W88-02519 


EFFECTS  OF  SEDIMENT  REMOVAL  IN 
TOKYO  BAY, 

Port  Construction  Bureau,  Yokohama  (Japan).  2nd 
District. 

T.  Sato,  S.  Kojima,  and  H.  Mori. 
IN:  Management  of  Bottom  Sediments  Containing 
Toxic  Substances,  Proceedings  of  the  11th  U.S./ 
Japan  Experts  Meeting,  November  4-6,  1985,  Seat- 
tle, WA.  April  1987.  p  136-148,  17  fig. 

Descriptors:  'Environmental  effects,  'Sediment  re- 
moval, 'Tokyo  Bay,  Organic  matter,  'Water  pol- 
lution effects,  'Dredging,  Nutrients,  Suspended 
sediments,  Chemical  oxygen  demand,  Phosphates, 
Nitrogen. 

Although  the  removal  of  organic  sediment  is  con- 
ceptually understood  as  an  effective  countermeas- 
ure  against  environmental  pollution,  few  data  exist 
concerning  the  extended  removal  effects  of  sedi- 
ment. To  study  this  problem,  the  Second  District 
Port  Construction  Bureau  of  the  Ministry  of 
Transport  conducted  several  surveys  on  organic 
sediment  of  Tokyo  Bay  to  observe  dredging  effects 
in  1982-1984.  Nutrient  concentrations  in  sediment 
increase  gradually  with  time  after  sediment  remov- 
al under  the  influence  of  foreign  material  such  as 
newly  precipitating  matter  or  suspended  sediment. 
This  gives  the  impression  that  no  restorative  ef- 
fects can  be  expected  from  sediment  removal. 
However,  it  should  be  studied  from  the  viewpoint 
of  release  rates.  This  study  indicates  that  release 
rates  increase  with  time  as  the  foreign  material 
accumulates,  and  result  in  an  early  increase  of 
release  rates,  thereby  cancelling  the  removal  ef- 
fects. It  is  believed  that  a  decrease  in  release  rates 
in  the  early  stages  may  result  from  diffusion  into 
the  underlying  sediment  because  the  underlying 
sediment  is  clean  due  to  removal  of  the  polluted 
material.  Diffusion  into  the  underlying  sediment 
continues  until  both  the  concentrations  of  release 
material  from  foreign  materials  and  in  sediment 
pore  water  become  equal.  After  that,  the  release 
rates  increase  again.  The  relationship  between 
dredging  depth  and  release  rate  of  COD,  P04-P, 
and  T-N  released  from  the  bed  for  1  year  after  the 
dredging,  is  illustrated.  Both  cases  (with  and  with- 
out cap)  show  that  the  release  rates  decrease  with 
increasing  thickness  of  the  sediment  removal.  (See 
also  W88-02513)  (Lantz-PTT) 
W88-02521 


EFFECTS  OF  SEDIMENT  ON  THE  SURVIVAL 
OF  MYSIDS  EXPOSED  TO  ORGANOTINS, 

Naval  Ocean  Systems  Center,  San  Diego,  CA. 
Environmental  Sciences  Div. 
M.  H.  Salazar,  and  S.  M.  Salazar. 
IN:  Management  of  Bottom  Sediments  Containing 
Toxic  Substances,  Proceedings  of  the  11th  U.S./ 
Japan  Experts  Meeting,  November  4-6,  1985,  Seat- 
tle, WA.  April  1987.  p  176-192,  4  fig,  5  tab,  25  ref. 

Descriptors:  'Water  pollution  effects,  'Heavy 
metals,  'Bioassay,  'Mysides,  'Organotins,  Toxici- 
ty, Lethal  limits,  Acanthomycis  sculpta,  Contami- 
nated sediments,  Tributyltin,  Statistical  analysis, 
Environmental  effects,  Sediments. 

A  10-day  flow-through  toxicity  test  was  conducted 
by  exposing  mysids  (Acanthomysis  sculpta)  to  or- 
ganotin  antifouling  (AF)  leachates.  A  paired  design 
with  and  without  sediment  was  used  to  determine 
if  sediment  affects  the  survival  of  mysids  exposed 
to  organotin  AF  leachates.  Since  the  Navy  is  con- 
sidering a  fleetwide  conversion  from  copper-based 
AF  coatings,  it  is  studying  the  potential  environ- 
mental impact  of  organotins  and  their  effect  on  the 
dredging  permit  process.  Eighteen-day-old  mysids 
were  exposed  to  tributyltin  (TBT)  concentrations 
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averaging  0.60  ppb  for  10  days  in  the  presence  and 
absence  of  sediment.  TBT  concentrations  in  tanks 
with  and  without  sediment  ranged  from  0.41  to 
0.80  ppb  and  0.54  to  0.78  ppb,  respectively.  Sedi- 
ment did  not  accumulate  detectable  quantities  of 
TBT  during  31  days  of  exposure.  Sediment  and 
toxicant  both  affect  the  survival  of  mysids  by  day  7 
and  continued  to  be  a  factor  until  the  end  of  the 
experiment.  Mysids  exposed  to  TBT  exhibited  sig- 
nificantly higher  survival  in  tanks  with  sediment 
than  in  tanks  without  sediment.  A  significant  de- 
cline in  survival  in  the  TBT  tanks  without  sedi- 
ment was  observed  2  days  before  such  a  decline  in 
the  TBT  tanks  with  sediment.  The  TBT  toxicant 
became  a  significant  deleterious  factor  by  day  8. 
After  10  days  control  survival  was  100%  with 
sediment  and  95%  without  sediment;  TBT  treat- 
ment survival  was  46%  with  sediment  and  30% 
without  sediment.  (See  also  W88-02513)  (Author's 
abstract) 
W88-02525 


FOOD  CHAIN  STUDIES  AT  TIMES  BEACH 
CONFINED  DREDGED  MATERIAL  DISPOSAL 
SITE,  BUFFALO,  NEW  YORK, 

Army  Engineer  District,  Buffalo,  NY. 
R.  P.  Leonard. 

IN:  Management  of  Bottom  Sediments  Containing 
Toxic  Substances,  Proceedings  of  the  11th  U.S./ 
Japan  Experts  Meeting,  November  4-6,  1985,  Seat- 
tle, WA.  April  1987.  p  193-212,  4  fig,  13  tab,  3  ref. 

Descriptors:  *Food  chains,  *Times  Beach,  *New 
York,  'Disposal  sites,  *Waste  disposal,  'Buffalo, 
*Polychlorinated  biphenyls,  'Dredging,  Water- 
fowl, Ecological  effects,  Fish,  Insects,  Aromatic 
hydrocarbons,  Path  of  pollutants,  Rhizomes,  Cat- 
tails, Cadmium,  Heavy  metals,  Mammals. 

The  46-acre  Times  Beach  Confined  Disposal  Facil- 
ity (CDF)  Buffalo,  New  York,  was  half  filled  with 
polluted  dredged  material  between  1972  and  1976. 
Filling  was  stopped  at  the  request  of  environmen- 
tal groups  because  of  the  large  numbers  of  migra- 
tory waterfowl  and  birds  which  occupied  the  area. 
In  the  intervening  years,  open  water,  wetland,  and 
wooded  upland  zones  have  evolved  with  associat- 
ed wildlife  and  vegetation.  At  the  present  time, 
wetland  and  aquatic  plant  communities,  earth- 
worms, fish,  insects,  and  toads  have  been  sampled 
from  the  disposal  area  and  analyzed  for  heavy 
metals,  polychlorinated  biphenyls  (PCBs),  and  po- 
lyaromatic  hydrocarbons  (PAHs).  Results  of  these 
samplings  and  analyses  are  reported  in  this  paper. 
The  data  showed  less  accumulation  of  metals  in 
plant  seeds  than  in  leaves  or  rhizomes.  Cattail 
rhizomes  were  high  accumulators  of  heavy  metals, 
especially  cadmium  and  arsenic.  Aquatic  plants 
accumulated  greater  concentrations  of  metals  than 
wetland  plants.  Very  low  concentrations  of  organ- 
ic contaminants  were  found  in  plant  samples.  Ac- 
cumulation of  metals  in  earthworms  at  Times 
Beach  was  much  higher  than  accumulation  in 
earthworms  from  a  natural  reference  area.  Cadmi- 
um levels  in  earthworms  were  elevated.  In  general, 
metal  levels  in  insects  and  toads  from  dredged 
material  and  a  contiguous  background  location 
were  comparable.  Cadmium  appeared  to  be  higher 
in  insects  from  the  dredged  material.  Concentra- 
tions of  heavy  metals  in  fish  indicated  that  mercury 
was  more  elevated  in  fish  from  the  Times  Beach 
site  compared  with  a  reference  site  at  the  mouth  of 
the  Buffalo  River.  PCBs  and  PAHs  were  also  more 
elevated  in  fish  from  the  Times  Beach  CDF. 
Mammal,  fish,  and  bird  populations  have  been  in- 
ventoried at  the  Times  Beach  CDF.  Future  study 
will  be  directed  at  sampling  and  analyzing  key 
higher  food  chain  species  at  the  Times  Beach  for 
contaminant  bioaccumulation  and  effects.  (See  also 
W88-02513)  (Author's  abstract) 
W88-02526 


EFFECTS  OF  DISCHARGING  A  PRIMARY 
SEWAGE  EFFLUENT  ON  THE  TRIASSIC 
SANDSTONE  AQUIFER  AT  A  SITE  IN  THE 
ENGLISH  WEST  MIDLANDS, 

Water  Research  Centre,  Medmenham  (England). 

Medmenham  Lab. 

For  primary  bibliographic  entry  see  Field  5B. 

W88-02541 


ACID  RAIN:  PROBLEM  DEFINITION, 

State  Univ.  of  New  York  at  Albany.  Atmospheric 

Sciences  Research  Center. 

V.  A.  Mohnen. 

IN:  The  Acid   Rain   Sourcebook.   McGraw-Hill, 

Inc.,  New  York,  NY.  1984.  p  14-26,  16  fig,  1  tab,  7 

ref. 

Descriptors:  *Acid  rain,  'Water  pollution  effects, 
•Path  of  pollutants,  Environmental  effects,  Lakes, 
Water  quality,  Hydrogen  ion  concentration, 
Acidic  water,  Sulfates,  Sulfur  dioxide,  Nitrates, 
Water  pollution  control. 

Acid  rain  occurs  at  many  places  in  North  America, 
but  exhibits  significant  maxima  in  the  northeastern 
United  States  and  adjacent  Canadian  provinces. 
pH  contour  maps  and  the  precipitation-weighted 
concentration  of  sulfate  and  nitrate  ions  derived 
from  the  NADP  and  CANSAP  networks  from 

1979  through  teh  end  of  1981  are  illustrated.  Based 
on  bedrock  geology,  there  are  large  regions  in 
North  America  containing  lakes  that  are  potential- 
ly sensitive  to  acidification  by  acid  precipitation: 
lakes  located  within  such  sensitive  areas  and  with 
clearly  demonstrated  'damages';  and  lakes  within 
sensitive  regions,  but  in  which  no  'damage'  was 
found.  The  main  difference  between  these  two 
aquatic  systems  sensitive  to  acidic  deposition  is 
that  (1)  one  set  of  lakes  received  preciptation  with 
pH  levels  well  below  4.6,  while  (2)  the  precipita- 
tion acidity  received  by  the  other  lakes  was  well 
above  the  4.6  level.  Regional  models  have  been 
developed  -  and  have  been  operated  as  part  of  the 
US-Canadian   joint   efforts   organized    under    the 

1980  Memorandum  of  Intent  between  the  two 
countries  -  in  an  attempt  to  establish  source/recep- 
tor relationships  between  acidic  deposition  precur- 
sors and  wet  and  dry  deposition.  Two  distinct 
types  of  models  are  in  use  today  for  studying  long- 
range  transport  of  air  pollutants:  Eulerian  grid 
models  and  Lagrangian  trajectory  models.  Obser- 
vations pertinent  to  the  'acid  rain  problem'  in  the 
northeastern  US  are:  (1)  The  order  of  importance 
of  acidifying  processes  for  the  Adirondacks  and 
the  unmanaged  land  of  New  England  and  the 
northeastern  Canadian  region;  (2)  The  chemical 
climate  of  the  atmosphere  in  the  northeastern  US 
seems  to  have  significantly  improved  -  or  at  least 
not  further  deteriorated  -  over  the  past  two  and 
one-half  decades  or  so;  and  (3)  Water  quality 
records  collected  over  a  10-year  to  15-year  period 
from  the  USGS  Hydrologic  Benchmark  Network 
(a  nationwide  network  of  sampling  stations  in  pre- 
dominantly undeveloped  stream  basins),  show 
small  declines  in  stream  sulfate  at  stations  in  the 
northeastern  quarter  of  the  US  Stream  sulfate  con- 
centrations at  most  benchmark  stations  are  low 
enough  to  be  significantly  influenced  by  changes  in 
the  rate  of  atmospheric  deposition  of  sulfur.  (See 
also  W88-02650)  (Lantz-PTT) 

W88-02651 


SCIENTIFIC  ISSUES  ASSOCIATED  WITH 
ACID  RAIN, 

Environmental    Protection   Agency,   Washington, 

DC.  Office  of  Research  and  Development. 

C.  Riordan. 

IN:  The  Acid   Rain  Sourcebook.   McGraw-Hill, 

Inc.,  New  York,  NY.  1984.  p  76-81. 

Descriptors:  'Acid  rain,  'Environmental  effects, 
'Water  pollution  effects,  Acidic  water,  Lakes,  Wa- 
tersheds, Water  quality. 

Recently  an  issue  has  been  emerging  from  the 
scientific  and  academic  community,  regarding  acid 
rain.  It  involves  two  different  hypotheses  about 
how  the  acidification  process  works.  For  the  pur- 
pose of  this  discussion  one  is  called  the  'delayed- 
response'  hypothesis,  and  the  other  the  'direct- 
response'  hypothesis.  The  delayed-reponse  hypoth- 
esis is  the  one  most  commonly  accepted  among  the 
general  public  who  have  learned  about  acid  depo- 
sition. This  hypothesis  holds  that  the  acidification 
of  lakes  is  a  long-term  process,  that  acid  deposition 
accumulates  over  a  number  of  years,  and  that  after 
it  uses  up  the  neutralizing  capacity  in  the  water- 
shed, more  and  more  acidity  will  flow  into  a  lake 
and  it  may  become  acidic.  The  implication  of  this 
hypothesis  is  that  unless  deposition  is  decreased, 
we   will   continue   to  see   more   and   more   lakes 


become  acidic.  The  direct-response  hypothesis  is 
suggested  as  specifically  applicable  to  some  or  a 
large  proportion  of  the  Northeast.  It  holds  that  the 
acidification  of  lakes  is  more  immediate  than  long 
term.  Under  this  hypothesis,  the  sensitivityy  of  a 
watershed  depends  on  the  rate  at  which  it  can 
make  buffering  materials  available  to  neutralize 
acidity,  not  on  the  extent  of  stored-up  capacity  for 
buffering.  Therefore,  the  equilibrium  between 
what's  coming  down  in  deposition  and  what's 
going  into  the  lake  is  established  very  quickly  in  10 
years  or  less.  If  this  hypothesis  were  proved  to  be 
true  for  most  or  all  watersheds  in  the  Northeast,  it 
would  imply  that  if  the  deposition  does  not  in- 
crease, the  lakes  and  streams  which  are  acidified 
today  would  be  the  lakes  and  streams  which  would 
be  acidified  may  years  from  now.  As  fascinating  as 
these  hypotheses  are,  there  are  not  sufficient  em- 
pirical data  to  determine  which  of  them  is  correct 
and  for  what  watersheds.  The  reserach  efforst  by 
the  Federal  government  and  others  are  continually 
yielding  results  that  add  to  our  knowledge  and 
understanding  of  the  problem.  Progress  isn't  neces- 
sarily a  function  of  scale  or  projects  or  level  of 
funding.  Small  projects  can  yield  large  payoffs  and 
vice  versa.  Current  knowledge  and  understanding 
about  the  acid  rain  program  has  increased  remark- 
ably just  over  the  last  five  years.  That  growth 
should  continue  at  a  rapid  rate.  (See  also  W88- 
02650)  (Lantz-PTT) 
W88-02658 


GENETIC  ADAPTATION  TO  HEAVY  METALS 
IN  AQUATIC  ORGANISMS:  A  REVIEW, 

State  Univ.  of  New  York  at  Stony  Brook.  Dept.  of 

Ecology  and  Evolution. 

P.  L.  Klerks,  and  J.  S.  Weis. 

Environmental  Pollution  ENVRAL,  Vol.  45,  No. 

3,  p  173-205,  1987.  38  fig,  4  tab,  49  ref.  NSF  Grants 

ATM-8 109590  and  ATM-8407543. 

Descriptors:  'Water  pollution  effects,  'Population 
exposure,  'Heavy  metals,  'Aquatic  life,  'Reviews, 
'Adaptation,  Toxicity,  Pollutants,  Metals,  Evolu- 
tion, Survival. 

Natural  populations  in  polluted  areas  are  possibly 
subjected  to  selective  pressures  for  an  increased 
resistance  to  toxicants.  This  can  result  in  the  evolu- 
tion of  resistance,  which  may  have  important  im- 
plications for  decisions  regarding  safe  ambient  toxi- 
cant levels.  By  reviewing  the  evolution  of  resist- 
ance to  heavy  metals  in  aquatic  organisms,  the 
study  aimed  to  determine  if  all  populations  nega- 
tively affected  by  toxicants  do  adapt  to  them.  If  the 
published  literature  accurately  represents  the  situa- 
tion in  polluted  areas  (i.e.  negative  results  having 
an  equal  chance  of  being  published),  it  can  be 
concluded  that  most,  but  not  all,  populations  in 
polluted  areas  do  have  an  increased  resistance.  But 
it  can  usually  not  be  determined  if  such  an  in- 
creased resistance  has  a  genetic  basis.  There  is  less 
evidence  for  the  evolution  of  iesistance  in  meta- 
zoans  (especially  fish)  than  in  micro-organisms. 
Additional  information  strongly  indicates  that 
many  populations  fail  to  survive  in  polluted  envi- 
ronments. It  thus  seems  dangerous  to  relax  water 
quality  criteria  on  the  assumption  that  all  popula- 
tions in  polluted  environments  will  evolve  an  in- 
creased resistance.  But  the  fact  that  the  evolution 
of  resistance  to  environmental  pollutants  does  seem 
to  occur  in  some  populations  in  polluted  environ- 
ments warrants  taking  that  possibility  into  consid- 
eration when  evaluating  the  results  of  bioassays 
and  monitoring  programs.  (Author's  abstract) 
W88-02691 


BIOLOGICALLY  BASED  WATER  QUALITY 
MANAGEMENT, 

Anglian  Water  Authority,  Lincoln  (England).  Lin- 
coln Div. 

C.  A.  Extence,  A.  J.  Bates,  W.  J.  Forbes,  and  P.  J. 
Barham. 

Environmental  Pollution  ENVRAL,  Vol.  45,  No. 
3,  p  221-236,  1987.  13  tab,  11  ref. 

Descriptors:  'Water  pollution  effects,  'Water  qual- 
ity, 'Streams,  'Water  pollution  control,  'Rivers, 
Pollutants,  'Monitoring,  Water  pollution,  Bioindi- 
cators. 
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WATER  QUALITY  MANAGEMENT  AND  PROTECTION— Field  5 

Effects  Of  Pollution — Group  5C 


A  method  of  reporting  water  quality  and  assessing 
compliance  with  targets,  based  on  the  Biological 
Monitoring  Working  Party  score  system,  is  pro- 
posed. The  use  of  the  technique  enables  biologists 
to  present  operations  managers,  and  other  profes- 
sionals, with  quality  data  from  any  freshwater 
habitat  in  the  form  of  a  simple  index.  Results 
obtained  can  be  compared  with  predefined  targets 
based  on  river  use,  National  Water  Council  class, 
or  both.  It  may  also  be  used  to  assess  the  degree  of 
pollution  in  specific  cases.  The  method  is  currently 
being  used  throughout  the  Anglian  Water  Author- 
ity region  for  small  stream  monitoring  and,  in  some 
Divisions,  for  the  presentation  of  all  biological 
results.  The  technique  has  the  potential  to  fully 
integrate  biological  monitoring  into  an  operational 
role.  (Author's  abstract) 
W88-02692 


EFFECT  OF  ADAPTATION  TO  PHENOL  ON 
BIODEGRADATION  OF  MONOSUBSTITUTED 
PHENOLS  BY  AQUATIC  MICROBIAL  COM- 
MUNITIES, 

Procter  and  Gamble  Co.,  Cincinnati,  OH.  Ivory- 
dale  Technical  Center. 
R.  J.  Shimp,  and  F.  K.  Pfaender. 
Applied  and  Environmental  Microbiology 
AEMIDF,  Vol.  53,  No.  7,  p  1496-1499,  July  1987. 
1  fig,  2  tab,  23  ref.  EPA  Assistance  Agreement 
CR-809235-02-4. 

Descriptors:  *Water  pollution  effects,  *Fate  of  pol- 
lutants, 'Phenols,  'Adaptation,  *  Microorganisms, 
•Biodegradation,  Organic  compounds.  Aromatic 
compounds. 

The  adaptation  of  a  mixed  aquatic  microbial  com- 
munity to  phenol  was  examined  in  microcosms 
receiving  phenol  as  a  sole  carbon  source.  Extended 
exposure  (adaptation)  to  phenol  resulted  in  adapta- 
tion of  the  microbial  community  to  the  structurally 
related  aromatic  compounds  m-cresol,  m-amino- 
phenol,  and  p-chlorophenol.  The  increased  biode- 
gradation potential  of  the  phenol-adapted  microbi- 
al community  was  accompanied  by  a  concurrent 
increase  in  the  number  of  microorganisms  able  to 
degrade  the  three  test  compounds.  Thus,  adapta- 
tion to  the  three  test  chemicals  was  likely  a 
growth-related  result  "of  extended  exposure  to 
phenol.  The  results  indicate  that  adaptation  to  a 
single  chemical  may  increase  the  assimilative  ca- 
pacity of  an  aquatic  environment  for  other  related 
chemicals  even  in  the  absence  of  adaptation-induc- 
ing levels  of  those  materials.  (Author's  abstract) 
W88-02707 


LONG-TERM  SLUDGE  APPLICATIONS  ON 
CADMIUM  AND  ZINC  ACCUMULATION  IN 
SWISS  CHARD  AND  RADISH, 

California  Univ.,  Riverside.  Dept.  of  Soil  and  En- 
vironmental Sciences. 

For  primary  bibliographic  entry  see  Field  5E. 
W88-02717 

NITROGEN  MINERALIZATION  IN  SEWAGE- 
SLUDGE-AMENDED  COAL  MINE  SPOIL  AND 
TOPSOILS, 

Colorado    State    Univ.,    Fort    Collins.    Dept.    of 

Agronomy. 

For  primary  bibliographic  entry  see  Field  5E. 

W88-02719 


of  Phoenix,  AZ,  will  release  an  estimated  2.1  Mg/d 
of  particulates  (Primarily  salts)  into  the  atmosphere 
when  the  station  is  in  full  operation.  The  saline 
drift  will  disperse  and  settle  onto  agricultural  fields 
surrounding  the  station.  Field  studies  were  con- 
ducted in  1983  to  investigate  the  influence  of 
foliar-applied  saline  aerosol  on  crop  growth,  foliar 
injury,  and  tissue  elemental  concentration  on 
cotton  (Gossyplum  hirsutum  L),  alfalfa  (Medicago 
sativa  L.),  and  cantaloupe  (Cucumis  melo  L.)  in  an 
arid  environment.  The  treatment  aerosol  solutions 
simulated  treated  wastewater  effluent  and  included 
all  essential  plant  nutrients  and  other  elements, 
including  trace  concentrations  of  heavy  metals. 
The  treatments  included  unsprayed  plots,  and  plots 
sprayed  with  salt  solutions  at  0  (distilled  water),  8, 
83,  and  415  kg/(ha  yr).  The  alfalfa  received  an 
additional  829  kg/(ha  yr)  treatment.  The  species 
were  evaluated  in  separate  experiments  on  Mohave 
clay  loam  and  Sonoita  sandy  loam  soils  (Typic 
Haplargid)  near  Marana,  AZ.  Cotton  treated  at  a 
rate  of  829  kg/(ha  yr)  showed  significantly  more 
leaf  margin  necrosis  than  did  the  unsprayed  alfalfa. 
In  the  cantaloupe,  there  were  no  visually  apparent 
differences  among  salt  treatments.  Hand-harvested 
cotton  plots  had  a  significant  reduction  in  seed 
cotton  yield  at  the  at  the  415  kg/(ha  yr)  treatment 
(P  <  or  -  0.05).  A  similar  though  nonsignificant, 
trend  towards  reduced  yield  with  increased  salt 
treatment  was  observed  in  machine-harvested 
cotton  plots.  No  significant  yield  differences  were 
detected  in  the  alfalfa  or  cantaloupe.  (Author's 
abstract) 
W88-02721 


REQUIREMENTS  ON  THE  HANDLING  OF 
CHEMICALS  AND  WASTES  REGARDING 
SOIL  AND  GROUNDWATER  PROTECTION, 

Umweltbundesamt,  Berlin  (Germany,  F.R.). 
For  primary  bibliographic  entry  see  Field  4C. 
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RESPONSE  OF  COTTON,  ALFALFA,  AND 
CANTALOUPE  TO  FOLIAR-DEPOSITED  SALT 
IN  AN  ARID  ENVIRONMENT, 

Arizona  Univ.,  Tucson.  Dept.  of  Plant  Sciences. 
W.  C.  Hofmann,  M.  M.  Karpiscak,  and  P.  G. 
B  artels. 

Journal  of  Environmental  Quality  JEVQAA,  Vol. 
16,  No.  3,  p  267-272,  July-September  1987.  1  fig,  5 
tab,  34  ref. 

Descriptors:  'Water  pollution  effects,  'Salt  toler- 
ance, 'Cotton,  'Alfalfa,  'Cantaloupes,  'Arid  cli- 
mates, Cooling  towers,  Power  plants,  Salts,  Agri- 
culture, Crop  yield,  Plants. 

The  cooling  towers  at  the  Palo  Verde  Nuclear 
Generating  Station  (PVNGS),  located  80  km  west 


PROTEIN  AND  NUCLEIC  ACID  CONTENT  IN 
DAPHNIA  MAGNA  DURING  CHRONIC  EX- 
POSURE TO  CADMIUM, 

Missouri  Univ.-Columbia.  Dept.  of  Entomology. 
C.  O.  Knowles,  and  M.  J.  McKee. 
Ecotoxicology       and       Environmental       Safety 
EESADV,  Vol.  13,  No.  3,  p  290-300,  June  1987.  4 
fig,  3  tab,  33  ref. 

Descriptors:  'Daphnia,  'Cadmium,  'Nucleic  acids, 
'Water  pollution  effects,  'Proteins,  Population  ex- 
posure, Reproduction,  Growth,  Heavy  metals, 
Survival. 

Daphnia  magna  Straus  were  exposed  to  cadmium 
concentrations  of  0,  0.4,  0.8,  2.1,  4.3,  and  7.2 
microgram(ug)/L  for  21  days.  Protein,  RNA, 
DNA,  glycogen  and  lipid  content  were  measured 
after  4,  7,  and  21  days  of  exposure,  and  the  results 
were  related  to  survival  and  reproduction.  The  no 
observed  effect  concentration  (NOEC)  for  surviv- 
al, protein  growth,  and  reproduction  at  Day  21 
was  2.1,  0.8,  and  0.8  ug/L  cadmium,  respectively. 
Protein  growth  was  most  sensitive  to  cadmium 
exposure  following  the  rapid  growth  phase  which 
occurred  between  Days  4  and  6  of  growth  and 
development.  All  concentrations  of  cadmium  pro- 
duced significant  reductions  in  protein  growth  at 
Day  7  indicating  that  the  NOEC  was  <  0.4  ug/L. 
RNA:protein  and  protein:RNA:DNA  ratios, 
which  are  related  to  the  growth  rate  of  daphnids, 
were  most  appropriately  monitored  at  Day  4 
which  was  prior  to  the  rapid  growth  phase. 
Protein:RNA:DNA  ration  at  Day  4  identified  the 
same  NOEC  as  identified  by  protein  growth  and 
reproduction  after  21  days  of  exposure.  (Author's 
abstract) 
W88-02728 


l,p  13-18,  June  1987.  4  tab,  18  ref. 

Descriptors:  'Industrial  wastewater,  'Effluents, 
'Lipids,  'Food-processing  wastes,  'Isotope  stud- 
ies, 'Water  pollution  effects,  'Proteins,  Population 
exposure,  Reproduction,  Waste  disposal,  Growth. 

Following  exposure  to  three  sublethal  concentra- 
tions (5,  10,  and  15%  v/v)  of  vegetable  oil  factory 
effluent  for  30  days  (March  1  through  March  30, 
1984),  during  the  preparatory  phase  of  the  annual 
reproductive  cycle  of  Heteropneustes  fossilis,  the 
in  vitro  incorporation,  of  (14C)glucose/ 
(14C)acetate  into  the  lipids  and  of  (14C)leucine 
into  the  proteins  by  the  liver  declined  when  com- 
pared with  the  control.  In  the  three  concentrations 
of  the  effluent  used,  the  decline  in  the  incorpora- 
tion of  radiolabeled  substances  increased  with  in- 
crease in  the  concentration.  (Author's  abstract) 
W88-02729 


EFFECT  OF  SUGAR  MILL  EFFLUENT  ON 
OXYGEN  UPTAKE  AND  CARBON  DIOXIDE 
OUTPUT  OF  RICE  (ORYZA  SATIVA  L.C.V. 
MUSHOORI)  SEEDLINGS, 

Maharshi  Dayanand  Univ.,  Rohtak  (India).  Dept. 

of  Biosciences. 

B.  K.  Behera,  and  S.  A.  Sayeed. 

Environmental  Research  ENVRAL,  Vol.  43,  No. 

1,  p  135-141,  June  1987.  3  fig,  26  ref. 

Descriptors:  'Water  pollution  effects,  'Waste  dis- 
posal, 'Industrial  wastewater,  'Water  reuse, 
'Food-processing  wastes,  'Wastewater  disposal, 
'Rice,  'Effluents,  Respiration,  Oxygen,  Carbon  di- 
oxide, Seedlings,  Plants. 

The  effects  of  a  sugar  mill  effluent  on  respiration 
of  rice  (Oryza  sativa  L.c.v.  Mushoori)  seedlings 
have  been  investigated.  Each  experiment  consisted 
of  two  parts,  (i)  the  effect  of  various  concentra- 
tions of  the  effluent  and  (ii)  the  time-dependent 
changes  induced  by  the  undiluted  effluent.  A 
marked  increase  in  the  rate  of  respiration  was 
noticed  upon  treatment  with  various  concentra- 
tions of  the  effluent.  The  time-dependent  changes 
in  the  respiratory  rate  were  about  threefold  with 
the  12  hr  of  treatment,  and  thereafter  a  rapid  loss 
was  noticed.  Additionally,  the  respiratory  quotient 
was  studied  to  elucidate  the  nature  of  the  metabo- 
lism of  seedlings  as  influenced  by  the  effluent. 
(Author's  abstract) 
W88-02730 


EFFECT  OF  A  VEGETABLE  OIL  FACTORY 
EFFLUENT  ON  IN  VITRO  LIPID  AND  PRO- 
TEIN SYNTHESIS  BY  THE  LIVER  OF  THE 
FRESHWATER  TELEOST  HETEROPNEUSTES 
FOSSILIS  (BLOCH), 

Punjab  Agricultural  Univ.,  Ludhiana  (India). 
Dept.  of  Zoology. 

J  K.  Kondal,  P.  K.  Saxena,  and  G.  L.  Soni. 
Environmental  Research  ENVRAL,  Vol.  43,  No. 


ECOTOXICITY  OF  COPPER  TO  AQUATIC 
BIOTA:  A  REVIEW, 

University  of  Science,  Penang  (Malaysia).  School 

of  Biological  Sciences. 

Y.  M.  Nor. 

Environmental  Research  ENVRAL,  Vol.  43,  No. 

1,  p  274-282,  June  1987.  3  tab,  46  ref. 

Descriptors:  'Water  pollution  effects,  'Ecotoxi- 
city,  'Copper,  'Aquatic  life,  'Reviews,  Heavy 
metals,  Ions,  Toxicity,  Complexes. 

The  toxic  effects  of  copper  on  numerous  aquatic 
flora  and  fauna  have  been  studied  intensely  over 
the  past  10  years.  In  general,  there  is  a  consensus 
that  free  cupric  ions  are  more  toxic  if  compared 
with  other  chemical  forms  such  as  organically 
complexed  copper.  Biological  indicators  exhibit  a 
tremendously  wide  range  of  sensitivity  to  copper 
with  toxic  effects  noted  at  pCu  as  low  as  10  for 
some  algae,  while  aquatic  macrophytes  appear  to 
have  a  much  higher  tolerance  for  copper  (pCu  < 
5.0).  The  sensitivity  of  various  groups  of  organisms 
seems  discrepant  and  anomalous  with  accepted 
standards  for  drinking  water  and  industrial  dis- 
charges, and  recommended  rates  of  copper  sulfate 
application  to  water  bodies.  The  toxicity  of 
copper,  however,  is  mitigated  by  the  presence  of 
naturally  occurring  organic  compounds  in  waters 
through  complexation.  The  regulatory  function  of 
dissolved  humic  matter  will  continue  to  be  a  vital 
one  for  as  long  as  copper  is  discharged  into  aquatic 
environments.  (Author's  abstract) 
W88-02731 
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DEVELOPMENT  AND  TESTING  OF  A  WATER 
BALANCE  MODEL  FOR  CLIMATE  IMPACT 
ASSESSMENT:  MODELING  THE  SACRAMEN- 
TO BASIN, 

California  Univ.,  Berkeley.  Energy  and  Resources 

Group. 

P.  H.  Gleick. 

Water  Resources  Research  WRERAQ,  Vol.  23, 

No.  6,  p  1049-1061,  June  1987.  6  fig,  6  tab,  55  ref. 

Descriptors:  'Climatic  impact,  *Air  pollution  ef- 
fects, 'Hydrologic  budget,  'Climatology,  'Hydro- 
logic  models,  'Model  studies,  'Model  testing, 
'Data  interpretation,  Environmental  effects,  Sacra- 
mento Basin,  California,  Climatic  data,  Hydrologic 
aspects,  Watersheds,  Hydrologic  data,  Tempera- 
ture effects,  Air  pollution,  Mathematical  equations, 
Available  water,  Runoff,  Soil  water. 

Within  the  next  few  decades,  changes  in  global 
temperature  and  precipitation  patterns  caused  by 
increasing  atmospheric  concentrations  of  carbon 
dioxide  and  other  trace  gases  are  likely  to  appear. 
At  present,  the  regional  hydrologic  impacts  of 
such  climatic  changes  cannot  be  evaluated  with 
any  certainty.  Using  modified  water  balance  meth- 
ods, a  model  of  a  critical  hydrologic  basin,  the 
Sacramento  Basin  in  California,  is  developed  and 
tested  for  the  purpose  of  investigating  the  effects 
on  water  availability  of  changes  in  climate.  This 
basin  was  chosen  because  of  the  importance  of  its 
water  supplies  to  agricultural  and  industrial  pro- 
ductivity and  because  of  the  quality  and  quantity 
of  the  hydrologic  data  available.  The  water  bal- 
ance model  is  capable  of  reproducing  both  the 
magnitude  and  the  timing  of  monthly  and  seasonal 
runoff,  as  well  as  changes  in  soil  moisture  condi- 
tions. The  results  suggest  that  the  application  of 
such  models  may  provide  considerably  more  infor- 
mation on  regional  hydrologic  effects  of  climatic 
changes  than  is  currently  available.  Such  informa- 
tion is  likely  to  have  important  ramifications  for 
long-range  water  resource  planning,  for  agricultur- 
al water  resource  development  and  conservation, 
and  for  industrial  water  use  over  the  next  several 
decades.  (Author's  abstract) 
W88-02783 


COMPARATIVE  ABILITIES  OF  LEAF  SUR- 
FACES TO  NEUTRALIZE  ACIDIC  RAIN- 
DROPS: I.  THE  INFLUENCE  OF  CALCIUM 
NUTRITION  AND  CHARCOAL-FILTERED 
AIR, 

Toronto  Univ.  (Ontario).  Dept.  of  Botany. 
For  primary  bibliographic  entry  see  Field  21. 
W88-02794 


IN  VIVO  AND  IN  VITRO  ABSORPTION  AND 
BINDING  TO  POWDERED  STRATUM  COR- 
NEUM  AS  METHODS  TO  EVALUATE  SKIN 
ABSORPTION  OF  ENVIRONMENTAL  CHEM- 
ICAL CONTAMINANTS  FROM  GROUND  AND 
SURFACE  WATER, 

California  Univ.,  San  Francisco.  School  of  Medi- 
cine. 

For  primary  bibliographic  entry  see  Field  5B. 
W88-02795 


DENTTRIFICATION  IN  AQUIFER  SOIL  AND 
NEARSHORE  MARINE  SEDIMENTS  INFLU- 
ENCED BY  GROUNDWATER  NITRATE, 

State  Univ.  of  New  York  at  Stony  Brook.  Marine 

Sciences  Research  Center. 

J.  M.  Slater,  and  D.  G.  Capone. 

Applied       and       Environmental       Microbiology 

AEMIDF,  Vol.  53,  No.  6,  p  1292-1297,  June  1987. 

6  fig,  3  tab,  37  ref.  NSF  Grants  OCE-84- 17595  and 

OCE-85- 15886. 

Descriptors:  'Water  pollution  effects,  'Denitrifica- 
tion,  'Aquifers,  'Path  of  pollutants,  'Fate  of  pol- 
lutants, 'Sediments,  'Groundwater  pollution,  'Ni- 
trates, Sulfates,  Reducing  conditions,  Sugars,  Glu- 
cose. 

Rates  of  denitrification  were  estimated  at  various 
depths  in  sediments  known  to  be  affected  by  sub- 
marine discharge  of  groundwater,  and  also  in  the 
parent  aquifer.  Surface  denitrification  was  only 
measured  in  the  autumn;  at  40-cm  depth,  where 


groundwater-imported  nitrate  has  been  measured, 
denitrification  occurred  consistently  throughout 
the  year,  at  rates  from  0. 14  to  2.8  ng-atom  of  N/g/ 
d.  Denitrification  consistently  occurred  below  the 
zone  of  sulfate  reduction  and  was  sometimes  com- 
parable to  it  in  magnitude.  Denitrification  occurred 
deep  (14  to  40  cm)  in  the  sediments  along  30  km  of 
shoreline,  with  highest  rates  occurring  where 
groundwater  input  was  greatest.  Denitrification 
rates  decreased  with  distance  offshore,  as  does 
groundwater  influx.  Added  glucose  greatly  stimu- 
lated denitrification  at  depth,  but  added  nitrate  did 
not.  High  rates  of  denitrification  were  measured  in 
the  aquifer  (17  ng-atom  N/g/d),  and  added  nitrate 
did  stimulate  denitrification  there.  The  denitrifica- 
tion measured  was  enough  to  remove  46%  of  the 
nitrate  decrease  observed  between  40-  and  14-cm 
depth  in  the  sediment.  (Author's  abstract) 
W88-02869 


EUTROPHICATION  ASSESSMENT  IN  GREEK 
COASTAL  WATERS, 

Institute  of  Oceanographic  and  Fisheries  Research, 

Athens  (Greece). 

N.  Friligos. 

Toxicological      and      Environmental      Chemistry 

TXECBP,  Vol.  15,  No.  3,  p  185-196,  1987.  2  fig,  5 

tab,  26  ref. 

Descriptors:  'Water  pollution  effects,  'Eutroph- 
ication,  'Coastal  waters,  'Greece,  'Nutrients, 
Water  pollution,  Seasonal  variation,  Pagassitikos 
Gulf,  Aegean  Sea,  Water  currents. 

An  attempt  is  made  to  assess  eutrophication  in 
Greek  coastal  waters,  since  the  measurements 
made  to  date  at  a  few  stations  do  not  suffice.  For 
more  accurate  seasonal  variations  in  the  nutrient 
contents,  the  water  masses  and  their  volumes  are 
taken  into  account.  The  Pagassitikos  Gulf  is  given 
as  an  example  and  compared  to  other  polluted 
areas  in  the  Aegean.  The  variations  in  the  levels  of 
nutrients  are  due  to  differences  in  the  sources,  as 
well  as  the  morphology  of  the  bottom  and  the 
circulation  of  waters.  (Author's  abstract) 
W88-02882 


ACID  RAIN:  AN  OVERVIEW, 

Minnesota  Univ.,  Minneapolis.  Dept.  of  Ecology 

and  Behavioral  Biology. 

For  primary  bibliographic  entry  see  Field  5B. 

W88-02905 


NATIONAL  ACID  PRECIPITATION  ASSESS- 
MENT PROGRAM, 

Interagency  Task  Force  on   Acid   Precipitation, 

Washington,  DC. 

For  primary  bibliographic  entry  see  Field  5B. 

W88-02906 


ECOLOGICAL  EFFECTS  OF  ALUMINUM 
COMPLEXES  ON  FRESHWATER  FISH  AND 
THEIR  ENVIRONMENTS, 

Cincinnati  Univ.,  OH.  Dept.  of  Environmental 
Health. 

T.  K.  Morris,  and  G.  L.  Krueger. 
IN:  Acid  Precipitation  Series,  Volume  1:  Meteoro- 
logical Aspects  of  Acid  Rain,  Butterworth  Publish- 
ers, Boston.  1984.  Volume  edited  by  Chandrakant 
M.  Bhumralkar.  Series  edited  by  John  I.  Teasley.  p 
231-239,  6  tab,  34  ref. 

Descriptors:  'Water  pollution  effects,  'Acid  rain, 
'Aluminum  compounds,  'Fish,  'Toxicity,  Chela- 
tion, Trout,  Acidic  water,  Metals. 

A  soluble  inorganic  monomeric  aluminum  complex 
of  unknown  chemical  identity  and  properties  has 
been  suggested  as  the  principal  toxic  agent  to  acid- 
stressed  fish  at  a  pH  of  approximately  5.  Addition 
of  certain  chelating  agents  or  ligands,  as  exempli- 
fied by  citrate  and  fluoride,  is  associated  with  a 
marked  decrease  in  acute  toxicity  to  fish;  the  for- 
mation of  an  aluminum  chelate  has  been  assumed. 
Further  investigation  of  bioaccumulation  and  me- 
tabolism of  organically  bound  Al(3  +  )  complexes 
which  could  be  formed  in  the  course  of  lake  resto- 
ration is  recommended.  (See  also  W88-02904) 
(Cassar-PTT) 


W88-02917 


EFFECTS  OF  ACIDIC  PRECIPITATION  ON 
ATLANTIC  SALMON  RIVERS  IN  NEW  ENG- 
LAND, 

Maine  Univ.  at  Orono.  Dept.  of  Zoology. 
For  primary  bibliographic  entry  see  Field  5B. 

W88-02927 


SENSITIVITY  OF  STREAM  BASINS  IN  SHEN- 
ANDOAH  NATIONAL  PARK  TO  ACID  DEPO- 
SITION, 

Geological  Survey,  Richmond,  VA.  Water  Re- 
sources Div. 

D.  D.  Lynch,  and  N.  B.  Dise. 
Available  from  USGS,  OFSS,  Box  25425,  Denver, 
CO  80225.  USGS  Water-Resources  Investigations 
Report  85-4115,  1985.  61  p,  14  fig,  11  tab,  68  ref. 

Descriptors:  'Acid  rain,  'Acid  streams,  'Virginia, 
'Water  pollution  effects,  'Shenandoah  National 
Park,  Water  quality,  Ion  exchange,  National  parks, 
Alkalinity,  Rainfall  impact. 

Six  synoptic  surveys  of  56  streams  that  drain  the 
Shenandoah  National  Park,  Virginia,  were  con- 
ducted in  cooperation  with  the  University  of  Vir- 
ginia to  evaluate  sensitivity  of  dilute  headwater 
streams  to  acid  deposition  and  to  determine  the 
degree  of  acidification  of  drainage  basins.  Flow- 
weighted  alkalinity  concentration  of  most  streams 
is  below  200  microequivalents  per  liter,  which  is 
considered  the  threshold  of  sensitivity.  Streams 
draining  resistant  siliceous  bedrocks  have  an  ex- 
treme sensitivity  (alkalinity  below  20  microequiva- 
lents/L);  those  draining  granite  and  granodiorite 
have  a  high  degree  of  sensitivity  (20  to  100  microe- 
quivalents/L);  and  streams  draining  metamor- 
phosed volcanics  have  moderate  to  marginal  sensi- 
tivity (100  to  200  microequivalents/L).  A  compari- 
son of  current  stream  water  chemistry  to  that 
predicted  by  a  model  based  on  carbonic  acid 
weathering  reactions  suggests  that  all  basins  in  the 
Park  shows  signs  of  acidification  by  atmospheric 
deposition.  Acidification  is  defined  as  a  neutraliza- 
tion of  stream  water  alkalinity  and/or  an  increase 
in  the  base  cation  weathering  rate.  Acidification 
averages  50  microequivalents/L,  which  is  fairly 
evenly  distributed  in  the  Park.  However,  the  ef- 
fects of  acidification  are  most  strongly  felt  in  ex- 
tremely sensitive  basins,  such  as  those  underlain  by 
the  Antietam  Formation,  which  have  stream  water 
pH  values  averaging  4.99  and  a  mineral  acidity  of  7 
microequivalents/L.  (USGS) 
W88-03017 


BLUE-GREEN  ALGAE  TOXICITY  IN  BLACK 
LAKE,  KOOTENAI  COUNTY,  IDAHO, 

Idaho  Univ.,  Moscow.  Dept.  of  Fish  and  Wildlife. 
J.  Kann,  and  C.  M.  Falter. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  PB86- 157385/ 
AS.  Price  codes:  A04  in  paper  copy,  A01  in  micro- 
fiche. Idaho  Water  Resources  Research  Institute 
Completion  Report,  Moscow.  September  1985.  55 
p,  29  fig,  3  tab,  32  ref.  Contract  No.  14-08-0001- 
G903.  Project  No.  USGS  G903-01. 

Descriptors:  'Idaho,  'Eutrophication,  'Feedlot 
runoff,  'Algal  toxins,  'Cyanophyta,  'Black  Lake, 
'Nostoc  commune,  Water  pollution  effects,  Eutro- 
phic  lakes,  Toxicity,  Phytoplankton. 

Black  Lake  in  northern  Idaho  has  experienced 
massive  late  summer  and  fall  growths  of  toxic 
algae,  Nostoc  Commune.  Fatal  toxicity  to  cattle 
and  small  mammals  has  resulted  in  three  of  the  last 
four  years.  Environmental  and  phytoplankton  pa- 
rameters were  monitored  during  summer  and  fall 
1984  in  order  to  delineate  conditions  required  to 
cause  toxicity.  No  toxic  bloom  occurred  in  1984 
despite  favorable  conditions  in  the  form  of  high 
algal  growth  potentials  and  N:P  ratios  favoring 
blue-greens.  Possible  reasons  for  the  absence  of  a 
toxic  bloom  include  climatological  trends  and 
stratification  pattern.  Lack  of  a  well  developed 
hypolimnion  along  with  the  absence  of  a  protract- 
ed calm,  bright,  and  warm  fall  may  override  favor- 
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able  conditions  present,  precluding  a  toxic  bloom. 

(Idaho  WRRI) 

W88-03160 

MICROBIAL  SULFATE  REDUCTION  IN  EX- 
TREMELY ACID  LAKES, 

Purdue  Univ.,  Lafayette,  IN.  Water  Resources  Re- 
search Center. 

For  primary  bibliographic  entry  see  Field  50. 
W88-03174 

EFFECTS  OF  ALLUMINUM  AND  ACIDITY  ON 
THE  DRIFT,  MORTALITY,  AND  MOLTING 
OF  STREAM  INSECTS, 

New  Hampshire  Univ.,  Durham.  Dept.  of  Zoolo- 
gy. 

W.  Cook,  and  J.  Haney.  . 

Available  from  the  National  Technical  Information 
Service  Springfield,  VA  22161,  as  PB86-198082/ 
AS  Price  codes:  A03  in  paper  copy,  A01  in  micro- 
fiche New  Hampshire  Water  Resources  Research 
Center,  Durham,  Research  Report  49.  January 
1986  47  p,  16  fig,  1  tab,  32  ref.  Contract  No. 
USGS  G-920-03.  Project  No.  A-062-NH. 

Descriptors:  'Water  pollution  effects,  'Acid  rain, 
•Aluminum,  'Macroinvertebrates,  Toxicity,  New 
Hampshire,  Hydrogen  ion  concentration. 

Responses  of  nine  stream  insects  to  short  term 
increases  of  acidity  and  aluminum  concentrations 
in  artificial  streams  were  studied.  For  the  mayflies 
studied  (Stenonema  modestum  Ephemerella  sub- 
varia  and  E.  catawba)  drifting  behavior  increased 
when    aluminum    concentrations    were    elevated 
above  1  ppm  and  mortality  was  increased  at  pH  3. 
Three  of  the  four  caddisflies  studied  (Hydropsyche 
ssp     Macrostemum  zebratum,  and  Chimarra  obs- 
curra)  were  affected  by  increased  salinities  in  high 
aluminum  treatments,  but  were  not  adversely  af- 
fected by  short  term  increases  in  acidity  or  alumi- 
num concentrations.  The  fourth  caddisfly  studied 
(Potamyia  flava)  suffered  increased  mortality  at 
pH   5    and   when  aluminum  concentrations  rose 
above  1  ppm.  The  stonefly  (Amphinemura  nigntta) 
had  high  total  population  losses  at  high  aluminum 
concentrations   and   at   pH   5.   The   water   penny 
beetle  (Psephenus  herricki)  showed  no  response  to 
short  term  water  chemistry  alterations,  but  long 
term  exposure  to  reduced  pH  resulted  in  high  dntt 
losses  of  this  insect.  Molting  success  of  the  insects 
was  reduced  by  increased  acidity.  (Haney-U.  Nh) 
W88-03188 

ACIDIFICATION  OF  FOREST  SOILS:  MODEL 
DEVELOPMENT  AND  APPLICATION  FOR 
ANALYZING  IMPACTS  OF  ACIDIC  DEPOSI- 
TION IN  EUROPE, 

International  Inst,  for  Applied  Systems  Analysis, 

Laxenburg  (Austria). 

P.  Kauppi,  J.  Kamari,  M.  Posch,  L.  Kauppi,  and  E. 

Matzner.  _.,,,,».,     -,  a 

Ecological  Modelling  ECMODT,  Vol.  33,  No.  2-4, 
p  231-253,  October  1986.  9  fig,  3  tab,  24  ref, 
append. 

Descriptors:  'Acidification,  *Forest  soils,  "Acidic 
soils,  'Model  studies,  'Water  pollution  effects, 
•Fate  of  pollutants,  'Acid  rain,  *Europe,  Rainfall, 
Hydrogen  ion  concentration,  Stress,  Path  of  pollut- 
ants, Sulfur,  Acidity,  Chemical  properties,  Soil 
chemistry,  Maps,  Environmental  effects,  Air  pollu- 
tion. 

A  dynamic  model  is  introduced  for  describing  the 
acidification  of  forest  soils.  In  one-year  time  steps, 
the  model  calculates  the  soil  pH  as  a  function  ot 
the  acid  stress  and  the  buffer  mechanisms  of  the 
soil  The  concepts  'buffer  rate'  and  'buffer  capac- 
ity' are  used  to  quantify  the  buffer  mechanisms. 
The  model  compares  the  rate  of  acid  stress  (annual 
amount)  with  the  buffer  rate,  and  the  accumulated 
acid  stress  (over  several  years)  with  the  butter 
capacity.  These  two  comparisons  give  an  estimate 
of  the  soil  acidity.  The  model  was  incorporated 
into  the  Regional  Acidification  Information  and 
Simulation  (RAINS)  model  system  of  the  Interna- 
tional Institute  for  Applied  Systems  Analysis  for 
analyzing  acidic  deposition  in  Europe.  Data  on 
acid  stress  entering  the  soils  were  obtained  trom 


other  submodels.  Data  on  buffer  rate  and  capacity 
were  collected  from  soil  maps  and  geological 
maps.  The  model  system  as  a  whole  is  now  avail- 
able for  analyzing  the  impact  of  different  emission 
scenarios.  The  soil  acidification  model  assumes 
sulfur  deposition  estimates  from  the  other  submo- 
dels as  input,  and  as  output  it  produces  estimates  ot 
the  acidity  of  European  forest  soils  in  a  map 
format.  It  also  computes  the  total  area  of  forests  in 
Europe  with  the  estimated  soil  pH  lower  than  any 
selected  threshold  value.  Sources  of  uncertainty  in 
the  soil  acidification  model  are  listed  and  briefly 
evaluated.  (Author's  abstract) 
W88-03195 

CHANGES  IN  THE  FAUNAL  COMPOSITION 
OF  TWO  THERMAL  STREAMS  NEAR  TAUPO, 
NEW  ZEALAND, 

Department  of  Scientific  and  Industrial  Research, 
Taupo  (New  Zealand).  Taupo  Research  Lab. 
For   primary   bibliographic   entry   see   Field   6(j. 
W88-03198 

RELATIONSHIPS  OF  RAINFALL,  RIVER 
FLOW,  AND  SALINITY  TO  FAECAL  COLI- 
FORM  LEVELS  IN  A  MUSSEL  FISHERY, 

Department  of  Health,  Wellington  (New  Zealand). 
R  L  Brock,  G.  R.  Galbraith,  and  B.  A.  Benseman. 
New  Zealand  Journal  of  Marine  and  Freshwater 
Research  NZJMBS,  Vol.  19,  No.  4,  p  485-494, 
1985.  2  fig,  6  tab,  8  ref. 

Descriptors:  'Rainfall,  *River  flow,  'Salinity, 
'Coliforms,  'Mussels,  'Fisheries,  *New  Zealand, 
•Water  pollution  effects,  *Fate  of  pollutants 
•Marlborough  Sound,  *Pelorus  Sound.  Shellfish 
farming,  Bacteria,  Aquatic  bacteria,  Mollusks, 
Aquaculture,  Microbiological  studies,  Tissue  ana  - 
ysis  Water  pollution,  Water  pollution  effects,  Pol- 
lutant identification,  Water  quality   management. 

Fecal  coliform  levels  were  determined  for  sea 
water  and  shellfish  flesh  from  farms  of  the  green 
mussel  Perna  canaliculus  in  Pelorus  Sound,  Marl- 
borough Sounds,  New  Zealand.  Simple  linear 
models  were  developed  to  relate  logarithmically 
transformed  data  on  the  fecal  coliform  levels  to 
measures  of  fresh  water  entering  the  mussel  beds. 
These  models  support  guidelines  to  restrict  har- 
vesting following  periods  of  heavy  rain  in  order  to 
comply  with  shellfish  sanitation  standards.  Alter- 
native guidelines  are  suggested  based  on  the 
volume  of  river  water  entering  the  sound  or  salini- 
ty. (Author's  abstract) 
W88-03199 

ENVIRONMENTAL  IMPACT  ASSESSMENT 
METHODOLOGY  FOR  MAJOR  RESOURCE 
DEVELOPMENTS, 

Department  of  the  Environment,  Hull  (Quebec). 
For  primary  bibliographic  entry  see  Field  60. 
W88-03211 

EFFECTS  OF  RESIDUAL  SOIL  SALINITY  RE- 
SULTING FROM  IRRIGATION  WITH  SUL- 
PHATE WATERS  ON  LETTUCE, 

Agricultural  Research  Inst.,  Nicosia  (Cyprus). 
For  primary  bibliographic  entry  see  Field  3C. 
W88-03215 


sented,  and  the  treatment  of  the  potential  prob  ems 
by  the  formulation  of  the  Northeast  Guidelines 
was  described.  The  concerns  for  human  health 
related  to  trace  elements,  toxic  organics,  and 
pathogens  were  evaluated  for  each  of  the  three 
mechanisms  for  transfer  of  harmful  constituents  to 
the  food  chain,  uptake/translocation  by  crops,  ad- 
herence to  low-growing  and  subsurface  crops  con- 
sumed directly  by  humans,  and  sludge  ingested  by 
animals  grazing  on  treated  pastures.  The  evaluation 
of  the  risks  showed  that  fear  of  food  contamination 
is  justified,  but  that  the  risk  of  health  effects  from 
contaminated  food  grown  on  properly  managed 
sludge  application  sites  is  probably  several  orders 
of  magnitude  less  than  the  risks  associated  with 
many  other  daily  activities.  Alternatives  to  sludge 
disposal  on  agricultural  land  are  also  discussed. 
(See  also  W88-03223)  (Wood-PTT) 
W88-03248 


POTENTIAL  FOOD  CHAIN  EFFECTS  FROM 
LAND  APPLICATION  OF  SLUDGES 

Pennsylvania  State  Univ.,  University  Park.  Dept. 
of  Agricultural  Engineering. 

H.  A.  Elliott.  „  f 

IN-  Toxic  and  Hazardous  Wastes,  Proceedings  ot 
the  Eighteenth  Mid-Atlantic  Industrial  Waste  Con- 
ference, June  29  -  July  1,  1986.  Technomic  Pub- 
lishing Co.,  Inc.,  Lancaster,  PA.  1986.  p  357-364,  2 
tab,  1 1  ref. 

Descriptors:  *Water  pollution  effects,  *Land  dis- 
posal 'Food  chains,  'Waste  disposal,  'Sludge  dis- 
posal 'Sludge,  Agriculture,  Human  health,  Trace 
metals  Organic  compounds,  Hazardous  materials, 
Pathogens,  Human  pathology,  Sludge  utilization. 

An  overview  of  the  major  food  chain  effects  asso- 
ciated with  the  agricultural  use  of  sludge  is  pre- 


ANALYSIS  OF  VIRUS  'DIE-OFF  IN  LAND- 
APPLIED  INDUSTRIAL  WASTES  AND 
SLUDGES, 

Algal  Research  Center,  Landenberg,  PA. 
For  primary  bibliographic  entry  see  Field  5E. 
W88-03249 

EFFECTS  OF  LIQUID  ORGANIC  CONTAMI- 
NANTS ON  GEOTECHNICAL  PROPERTIES 
OF  CLAY  SOILS,  ,„.   ., 

New  Jersey  Inst,  of  Tech.,  Newark.  Dept.  of  Civil 
and  Environmental  Engineering. 
P.  C.  Chan,  G.  Selvakumar,  and  C.  Y.  Shih. 
IN-  Toxic  and  Hazardous  Wastes,  Proceedings  of 
the  Eighteenth  Mid-Atlantic  Industrial  Waste  Con- 
ference, June  29  -  July  1,  1986.  Technomic  Pub- 
lishing Co.,  Inc.,  Lancaster,  PA.  1986.  p  409-420,  8 
fig,  4  ref. 

Descriptors:  'Water  pollution  effects,  'Soil  con- 
tamination, 'Clays,  'Chemical  properties,  'Organ- 
ic compounds,  'Soil  physical  properties,  'Soil  me- 
chanics, 'Phenol,  Hazardous  materials,  Soil  chem- 
istry, Geotechnical  properties,  Soil  structure,  Soil 
strength,  New  Jersey,  Mathematical  equations, 
Soil  water,  Soil  density. 

The  interaction  of  hazardous  substances  with  soils 
and  the  effects  of  these  substances  on  the  geotech- 
nical properties  of  the  soils  are  of  interest  to  geo- 
technical engineers  who  use  the  information  to 
predict  possible  changes  in  the  index  properties, 
strength  and  compressibility  characteristics  ot  the 
soil.  In  the  case  of  clay  soils,  due  to  the  surface 
negative  charge,   the  adsorption  of  dipolar  sub- 
stances is  inevitable  due  primarily  to  hydrogen 
bonding.  Both  adsorption  and  the  consequent  de- 
sorption   in   washing   were   investigated   simulta- 
neously  with   the   determination   of  geotechnical 
properties  using  kaolinite,  illite,  montmonllonite, 
and   a   wide   spectrum   of  clay   soils   from   New 
Jersey    Different  concentrations  of  liquid  phenol 
were   used   in  the  experiments.   Both  liquid  and 
plastic  limits  were  influenced  by  the  concentration 
of  the   organic   liquid;   appropriate   mathematical 
equations   are   given.   Optimum   dry   density   and 
optimum  moisture  content  were  affected  by  the 
concentration  of  liquid  phenol.  It  was  also  found 
that  the  variation  of  the  maximum  compression 
strength  with  respect  to  the  concentration  of  liquid 
phenol   was   insignificant.    (See   also   W88-03223) 
(Wood-PTT) 
W88-03254 


USE  OF  FIELD  AND  LABORATORY  BIOLOG- 
ICAL TECHNIQUES  TO  EVALUATE  THE 
TOXIC  IMPACT  OF  A  COMBINED  INDUSTRI- 
AL AND  MUNICIPAL  DISCHARGE, 

Virginia  State  Water  Control  Board,  Richmond. 
D  K.  Paylor,  R.  W.  Ayers,  and  J.  R.  Bell. 
IN  Toxic  and  Hazardous  Wastes,  Proceedings  of 
the  Eighteenth  Mid-Atlantic  Industrial  Waste  Con- 
ference,  June  29  -  July  1,  1986.  Technomic  Pub- 
lishing Co.,  Inc.,  Lancaster,  PA.  1986.  p  462-471,  3 
fig,  3  tab,  8  ref. 

Descriptors:  'Water  pollution  effects,  'Toxicity, 
'Combined  wastewater,  'Municipal  wastewater, 
•Industrial  wastewater,  Chemical   analysis,   Field 
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tests,  'South  Anna  River,  Textile  mill  wastes,  In- 
dustrial wastes,  Prediction,  Water  pollution 
sources,  Stream  pollution,  Water  pollution.  Lethal 
limit,  Virginia. 

In  August  1984  the  toxicity  of  wastewater  dis- 
charged into  the  South  Anna  River  in  Virginia  was 
assessed  using  in  situ  and  laboratory  tests.  The 
Town  of  Gordonsville  operates  a  secondary  bio- 
logical sewage  treatment  plant  which  receives  ap- 
proximately 50%  of  its  combined  industrial/munic- 
ipal wastewater  flow  from  a  textile  industry.  The 
textile  raw  wastewater  influent  to  the  municipal 
plant  was  demonstrated  to  be  toxic  to  aquatic 
organisms  at  wastewater  concentrations  of  less 
than  1%  using  effluent  toxicity  tests.  The  toxicity 
was  not  reduced  in  the  final  dechlorinated  dis- 
charge as  measured  by  the  7-day  tests  using  Cerio- 
daphnia  affinis  and  Pimephales  promelas.  The  fact 
that  toxicity  was  not  reduced  by  domestic  sewage 
may  be  due  to  other  sources  of  toxicity  or  residual 
toxicity  in  the  secondary  lagoon  sludge.  Chronic 
toxicity  data  were  used  to  predict  that  there  would 
be  considerable  in-stream  impact  since  the  streams 
are  effluent  dominated  with  in-stream  wastes  con- 
centrations of  greater  than  50-70%  during  most  of 
the  year.  Close  agreement  between  laboratory  and 
field  studies  was  observed.  Chemical  analysis  did 
not  reveal  a  source  of  toxicity  and  it  is  hypoth- 
esized that  additive  or  antagonistic  interactions 
may  occur  between  constituents  of  a  complex  ef- 
fluent which  affect  the  toxicity  differently  from  the 
way  that  is  expected  on  the  basis  of  individual 
chemical  analysis.  In  this  case,  sole  reliance  on 
chemical  testing  would  have  resulted  in  a  false 
prediction  of  no  toxicity.  (See  also  W88-03223) 
(Wood-PTT) 
W88-03259 


EFFECTS  OF  OIL  EXPOSURE  ON  PINK 
SALMON,  ONCORHYNCHUS  GORBUSCHA, 
ALEVINS  IN  A  SIMULATED  INTERTIDAL 
ENVIRONMENT, 

National  Marine  Fisheries  Service,  Auke  Bay,  AK. 
Auke  Bay  Lab. 

A.  Moles,  M.  M.  Babcock,  and  S.  D.  Rice. 
Marine  Environmental  Research  MERSDW,  Vol 
21,  No.    1,  p  49-58,    1987.   3  fig,   3  tab,    15  ref. 

Descriptors:  'Water  pollution  effects,  'Oil  pollu- 
tion, 'Estuaries,  'Fish,  'Salmon,  Oil,  Alevins,  Hy- 
drocarbons, Fish  physiology,  Fish  toxins,  Sea- 
water,  Tidal  waters. 

Pink  salmon,  Oncorhynchus  gorbuscha,  alevins  (5 
and  60  days  after  hatching)  were  continuously  or 
intermittently  exposed  for  30  days  to  the  water- 
soluble  fraction  (WSF)  of  Cook  Inlet  crude  oil  in 
freshwater  or  in  a  simulated  freshwater-seawater 
cycle.  Alevins  exposed  to  0.7-2.4  milligrams/liter 
WSF  in  the  simulated  tidal  cycle  were  more  sensi- 
tive to  oil,  had  reduced  yolk  reserves,  and  accumu- 
lated more  hydrocarbons  than  did  alevins  exposed 
to  the  same  concentrations  in  freshwater.  Alevins 
in  fresh  water  were  more  sensitive  to  continuous 
than  to  intermittent  exposures.  In  all  exposures,  60- 
day  alevins  were  more  severely  affected  than  were 
5-day  alevins.  (Author's  abstract) 
W88-03292 


INTERSITE,     INTRASITE     AND     INHERENT 

VARIABILITY  OF  THE  WHOLE  SOFT  TISSUE 

ZINC   CONCENTRATIONS   OF   INDIVIDUAL 

MUSSELS  MYTILUS  EDULIS:  IMPORTANCE 

OF  THE  KIDNEY, 

Memorial  Univ.  of  Newfoundland,  St.  John's. 

P  B.  Lobel. 

Marine  Environmental  Research  MERSDW,  Vol. 

21,   No.    1,   p   59-71,    1987.   3   fig,   2  tab,  42  ref. 

Descriptors:  'Water  pollution  effects,  'Tissue  anal- 
ysis, 'Zinc,  'Mussels,  'Kidneys,  Mollusks,  Suble- 
thal effects,  Variation  coefficient,  Soft  tissues,  Fre- 
quency distribution,  Comparison  studies,  Hawke's 
Bay. 

Mussels,  Mytilus  edulis,  were  collected  from  a 
highly  contaminated  site  near  a  zinc  mine  in  order 
to  determine  the  zinc  concentrations  of  the  whole 
■Ofl  tissue,  as  well  as  that  of  individual  organs. 
Mean  concentrations  of  zinc  in  these  mussels  were 


relatively  low  (<  220ppm  dry  weight)  in  tissues 
other  than  the  kidney,  with  low  coefficients  of 
variation  (CV  =  15-28%).  In  contrast,  the  mean 
zinc  concentration  of  polluted  kidney  tissue  was 
very  high  (6842  ppm)  with  a  remarkable  degree  of 
variability  (CV  =  74%).  Variations  observed  in 
the  zinc  concentration  in  kidneys  were  found  to  be 
responsible  for  the  high  degree  of  variability  (CV 
=  44%)  found  in  the  whole  soft  tissue  zinc  con- 
centrations at  this  site.  These  results  from  polluted 
mussels  at  the  contaminated  site  were  compared 
with  the  results  of  a  previous  similar  study  of 
unpolluted  mussels  at  an  unpolluted  site.  Although 
all  the  mean  zinc  concentrations  of  individual 
organs  were  significantly  lower  in  the  unpolluted 
Bellevue  mussels  than  in  the  contaminated 
Hawke's  Bay  mussels,  the  basic  pattern  of  accumu- 
lation was  essentially  the  same  with  the  unpolluted 
kidney  showing  the  highest  mean  zinc  level  (828 
ppm)  and  the  highest  degree  of  variability  (CV  = 
78%)  of  any  organ  at  the  uncontaminated  site.  The 
mean  whole  soft  tissue  zinc  concentration  of  the 
polluted  mussels  was  about  twice  as  high  as  that  of 
the  unpolluted  mussels,  while  the  mean  kidney  zinc 
concentration  of  the  contaminated  mussels  was  8- 
fold  greater  than  that  found  in  the  unpolluted 
animals.  It  was  concluded  that  the  kidney  is  the 
prime  determinant  of  the  intersite,  intrasite  and 
inherent  variability  of  zinc  concentration  in  the 
mussel.  (Author's  abstract) 
W88-03293 


GROWTH    OF    ESCHERICHIA    COLI    IN    A 
PULP  AND  CARDBOARD  MILL, 

National  Board  of  Waters,  Helsinki  (Finland). 
For  primary  bibliographic  entry  see  Field  5E. 
W88-03472 


ASSESSMENT  OF  CHEMICAL  AND  BIOLOGI- 
CAL SIGNIFICANCE  OF  ARSENICAL  SPE- 
CIES IN  THE  MAURICE  RIVER  DRAINAGE 
BASIN  (N.J.).  PART  I.  DISTRIBUTION  IN 
WATER  AND  RIVER  AND  LAKE  SEDIMENTS, 
Cook  Coll.,  New  Brunswick,  NJ.  Dept.  of  Envi- 
ronmental Science. 

For  primary  bibliographic  entry  see  Field  5A. 
W88-03475 


ASSESSMENT  OF  CHEMICAL  AND  BIOLOGI- 
CAL SIGNIFICANCE  OF  ARSENICAL  SPE- 
CIES IN  THE  MAURICE  RIVER  DRAINAGE 
BASIN  (N.J.).  PART  II.  PARTITIONING  OF 
ARSENIC  INTO  BOTTOM  SEDIMENTS, 
Cook  Coll.,  New  Brunswick,  NJ.  Dept.  of  Envi- 
ronmental Science. 

For  primary  bibliographic  entry  see  Field  5A. 
W88-03476 


ASSESSMENT  OF  CHEMICAL  AND  BIOLOGI- 
CAL SIGNIFICANCE  OF  ARSENICAL  COM- 
POUNDS IN  THE  MAURICE  RIVER  DRAIN- 
AGE BASIN  (N.J.).  PART  III.  TRANSFORMA- 
TIONS IN  AEROBIC  AND  ANAEROBIC  CON- 
DITIONS, 

Cook  Coll.,  New  Brunswick,  NJ.  Dept.  of  Envi- 
ronmental Science. 

For  primary  bibliographic  entry  see  Field  5B. 
W88-03477 


CONTRIBUTION  OF  TAP  WATER  TO  MINER- 
AL INTAKES  OF  CANADIAN  PRESCHOOL 
CHILDREN, 

Guelph  Univ.  (Ontario).  Dept.  of  Nutrition. 

R.  S.  Gibson,  P.  S.  Vanderkooy,  C.  E.  McLennan, 

and  N.  M.  Mercer. 

Archives   of   Environmental    Health    AEHLAU, 

Vol.  42,  No.  2,  p  165-169,  May/June  1987.  1  fig,  2 

tab,  17  ref. 

Descriptors:  'Water  pollution  effects,  'Drinking 
water,  'Diets,  'Minerals,  'Nutrients,  Canada, 
Metals,  Acidity,  Alkalinity,  Tap  water. 

Tap  water  consumption  was  estimated  from  3  day 
weighed  dietary  records  in  102  Canadian  preschool 
children  (4-5  yr  of  age;  58  males,  44  females).  Cold 
tap  water  samples  were  also  collected  from  each 
child's  household  (64  hard  water  households,  38 


soft  water  households)  and  analyzed  for  calcium, 
magnesium,  sodium,  zinc,  copper,  and  sodium  by 
atomic  absorption  spectrophotometry.  Median 
consumption  of  tap  water  consumed  alone  and 
tapwater  alone  plus  that  used  in  beverages  (ml  per 
day)  was  36.5  (range  0-791)  and  171.5  (range  0- 
1036),  respectively.  Average  intakes  of  macromin- 
erals  for  males  (M)  and  females  (F)  from  all 
sources  of  hard  tap  water  were  (mg/day):  calcium 
(M)  16.5,  (F)  13.2;  magnesium  (M)  6.6,  (F)  4.5;  and 
sodium  (M)  2.3,  (F)  2.3.  Average  intakes  of  macro- 
minerals  from  soft  water  are  as  follows:  calcium 
(M)  0.1,  (F)  0.1;  magnesium  (M)  0,  (F)  0  and 
sodium  (M)  31.0,  (F)  24.4.  Trace  element  intakes 
from  tap  water  were  negligible.  Hard  tap  water 
provided  less  than  8%  of  the  Canadian  Recom- 
mended Nutrient  Intake  (RNI)  for  magnesium,  less 
than  3%  for  calcium,  and  less  than  1%  for  zinc. 
Mineral  contributions  of  soft  tap  water  to  the  RNIs 
were  less  than  2%.  (Author's  abstract) 
W88-03478 


EFFECTS  OF  PH  AND  FEEDING  REGIME  ON 
METHYLMERCURY  ACCUMULATION 

WITHIN  AQUATIC  MICROCOSMS, 

Ontario  Hydro,  Toronto. 

For  primary  bibliographic  entry  see  Field  5B. 

W88-03480 


5D.  Waste  Treatment  Processes 


HANDBOOK  OF  OZONE  TECHNOLOGY  AND 
APPLICATIONS. 

Volume  1.  Ann  Arbor  Science,  Ann  Arbor,  MI. 
1982.  386  p.  Edited  by  Rip  G.  Rice  and  Aharon 

Netzer. 

Descriptors:  'Wastewater  treatment,  'Ozone, 
'Water  treatment,  'Ozonation,  Water  treatment 
facilities,  Chemical  treatment,  Organic  compounds, 
Water  quality  control. 

This  book  addresses  the  history  of  ozone  technolo- 
gy, methods  of  generation,  principles  of  mass  trans- 
fer and  contacting  of  ozone  with  aqueous  systems, 
effects  of  ozone  on  materials  of  construction,  anal- 
ysis and  control  of  ozone  in  aqueous  systems,  engi- 
neering aspects  of  ozonation  systems  and  mecha- 
nisms of  reactions  of  ozone  with  organic  materials 
in  aqueous  media.  (See  W88-02504  thru  W88- 
02512)  (Lantz-PTT) 
W88-02503 


HISTORICAL    BACKGROUND,    PROPERTIES 
AND  APPLICATIONS, 

Oklahoma    State    Univ.,    Stillwater.     School    of 

Chemical  Engineering. 

For  primary  bibliographic  entry  see  Field  5F. 

W88-02504 


MASS  TRANSFER  OF  OZONE  INTO  AQUE- 
OUS SYSTEMS, 

Mississippi  State  Univ.,  Mississippi  State.  Dept.  of 
Chemical  Engineering. 
C.-H.  Kuo,  and  F.  H.  Yocum. 
IN:  Handbook  of  Ozone  Technology  and  Applica- 
tions. Volume  1.  Ann  Arbor  Science,  Ann  Arbor, 
MI.  1982.  p  105-141,  7  fig,  1  tab,  71  ref. 

Descriptors:  'Mass  transfer,  'Ozone,  'Water  treat- 
ment, 'Wastewater  treatment,  Water  quality  con- 
trol, Diffusion,  'Ozonation,  Chemical  reactions, 
Absorption,  Gas-liquid  chromatography. 

Diffusion  is  important  in  each  step  of  ozonation  in 
water  and  wastewater  treatment.  This  includes  dif- 
fusion of  ozone  through  the  gas  phase  into  an 
interface  between  the  gas  and  liquid  phases,  trans- 
port across  the  interface  to  the  liquid  phase  bound- 
ary, and  then  transfer  into  the  bulk  liquid.  Funda- 
mental concepts  governing  transport  of  a  gas  into 
the  liquid  phase,  are  discussed,  effects  of  chemical 
reactions  on  the  rate  of  mass  transfer  are  predicted, 
and  various  theoretical  and  experimental  investiga- 
tions of  ozone  absorption  into  the  aqueous  solu- 
tions are  reviewed.  The  chapter  concludes  with  a 
brief  discussion  of  the  advantages  and  disadvan- 
tages of  many  gas-liquid  contacting  systems  that 
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have  been  used  to  conduct  ozonation  reactions. 

(See  also  W88-02503)  (Lantz-PTT) 

W88-02505 

CONTACTING  OF  OZONE  WITH  WATER 
AND  CONTACTOR  OFFGAS  TREATMENT, 

Compagnie  Intercommunale  Bruxelloise  des  Eaux 
(Belgium). 
W.  J.  Masschelein. 

IN-  Handbook  of  Ozone  Technology  and  Applica- 
tions Volume  1.  Ann  Arbor  Science,  Ann  Arbor, 
MI.  1982.  p  143-224,  47  fig,  7  tab,  37  ref. 

Descriptors:  'Water  treatment,  "Ozone, 
•Wastewater  treatment,  'Contactors,  'Ozonation, 
Chemical  reactions,  Solubility,  Suspended  solids, 
Biological  treatment,  Chemical  treatment,  Costs, 
Economic  aspects,  Water  quality  control. 

Dissolution  of  ozone  is  said  to  occur  by  gas  trans- 
fer   in    an    exchange    process    described    by    the 
double-film  theory.  Several  fundamental  aspects  ot 
this  theory,  have  a  practical  incidence  on  the  meth- 
ods for  transfer.  A  question  for  further  develop- 
ment is  the  duality  (or  perhaps  the  complementary 
aspect  of  the  action)  of  dissolved  residual  ozone 
and   the   concentrated   ozonated   bubble   reaction 
mechanism.   According  to  present  evidence,  the 
fast  reaction  of  suspended  matter  and  even  bacteri- 
cidal  action   could   take   place   favorably   in   the 
mixed   reactor,    while   the   slower   reaction   with 
more  resistant  compounds  requires  dissolved  ozone 
(batch-type  reaction).  The  implications  of  this  du- 
ality on  the  selection,  operation  and  costs  of  the 
different   contacting  systems  are  discussed   on  a 
comparative  basis.  The  aim  of  this  chapter  is  to 
cast  a  critical  eye  on  the  different  parameters  ot 
ozone  contacting  systems  so  as  to  provide  a  basis 
for:  (1)  guidelines  for  further  research  on  the  sub- 
ject- (2)  criteria  for  selecting  the  most  appropriate 
equipment  in  any  particular  water  quality  circum- 
stance- and  (3)  stimulation  to  achieve  still  further 
progress  in  this  field  in  which  several  'shadowy 
points  still  remain  regarding  ozone  reactivity  and 
actual  yield  of  dissolution  attainable  with  existing 
contacting  systems.  (See  also  W88-02503)  (Lantz- 
PTT) 
W88-02506 

RECENT  EXPERIMENTAL  STUDIES  DEAL- 
ING WITH  CORROSION  AND  DEGRADA- 
TION OF  MATERIALS  IN  OZONE-CONTAIN- 
ING ENVIRONMENTS, 

Union    Carbide    Corp.,    Tonawanda,    NY.    Linde 

For  primary  bibliographic  entry  see  Field  8G. 
W88-02507 

ANALYSIS  OF  OZONE  IN  AQUEOUS  SOLU- 
TION, 

North  Carolina  Univ.,  Chapel  Hill. 
J.  Stanley,  and  J.  D.  Johnson. 
IN:  Handbook  of  Ozone  Technology  and  Applica- 
tions. Volume  1.  Ann  Arbor  Science,  Ann  Arbor, 
MI.  1982.  p  255-276,  4  fig,  1  tab,  46  ref. 

Descriptors:  *Wastewater  treatment,  'Water  treat- 
ment, 'Ozone,  'Chemical  analysis,  'Analytical 
methods,  'Ozonation,  Monitoring,  Chemical  reac- 
tions, Hydrogen  ion  concentration,  Molecular 
structure,  Electrochemistry,  Gas-phase  measure- 
ments. 


In  applications  where  dissolved  ozone  concentra- 
tions are  maintained  in  solution,  dissolved  residual 
ozone  measurements  assist  in  control  and  evalua- 
tion of  process  performance.  Ozone  residuals  are 
observed  once  the  spontaneous  ozone  demand  of 
the  solution  has  been  satisfied.  Total  ozone  demand 
consists  of  three  factors:  (1)  relatively  slow,  contin- 
uous decomposition  of  ozone  to  oxygen;  (2)  con- 
version of  ozone  molecules  to  hydroxyl  radicals, 
which  occurs  rapidly  only  at  high  pH  values;  and 
(3)  often  fast,  chemical  reduction  of  the  ozone 
molecule  by  reaction  with  oxidizable  constituents 
of  the  solution.  These  chemical  reductions  of  the 
ozone  molecule  often  produce  new  oxidants, 
which  may  mistakenly  be  measured  as  residual 
ozone.  The  use  of  residual  ozone  measurements  to 
control  ozonation  processes  is  most  common  in  the 


disinfection  or  oxidation  of  drinking  water  sup- 
plies. Here,  in  contrast  to  wastewater  treatment, 
the  ozone  demand  can  be  satisfied  by  applying 
excess  ozone  to  obtain  a  residual  ozone  concentra- 
tion and  thus  assure  ozonation  process  completion 
as  a  measure  of  microbiological  safety.  In  compari- 
son with  aqueous  analytical  methods,  gas-phase 
measurements  of  ozone  can  be  performed  with 
relative  accuracy  and  freedom  from  interferences. 
The  present  availability  and  use  of  analytical  tech- 
niques for  measurement  of  ozone  in  water  are  the 
subject  of  this  review.  Currently  available  methods 
are  examined  and  compared  in  light  of  potential 
interferences  and  limits  to  detection  sensitivity. 
Developments  in  the  application  of  electrochemi- 
cal methods  of  analysis  are  also  reviewed.  (See  also 
W  88-02503)  (Lantz-PTT) 
W88-02508 

DESIGN  ENGINEERING  ASPECTS  OF  OZON- 
ATION SYSTEMS, 

Purdue  Univ.,  Lafayette,  IN. 
C.  M.  Robson. 

IN:  Handbook  of  Ozone  Technology  and  Applica- 
tions Volume  1.  Ann  Arbor  Science,  Ann  Arbor, 
MI.  1982.  p  307-337,  11  fig,  1  tab,  17  ref. 

Descriptors:  'Design  criteria,  'Water  treatment, 
'Wastewater  treatment,  'Ozonation,  'Wastewater 
facilities,  'Water  treatment  facilities,  Costs,  Instru- 
mentation, Energy,  Ozone,  Environmental  effects, 
Drinking  water. 

Large,  operating  European  and  Canadian  drinking 
water  ozonation  facilities,  and  the  design  and  con- 
struction of  two  major  U.S.  wastewater  ozonation 
facilities  are  reviewed.  The  design  and  startup  ex- 
perience of  many  U.S.  facilities,  and  details  of 
concern  to  the  designers  and  operators  responsible 
for  ozonation  systems,  including  those  treating 
drinking  water,  domestic  wastewater  and  industrial 
liquids  are  also  reviewed.  Some  aspects  discussed 
are-  (1)  costs;  (2)  process  and  instrumentation  dia- 
gram; (3)  gas  preparation;  (4)  power  supply;  (5) 
ozone  generation  and  dissolution;  (6)  ozone  con- 
trol- and  (7)  environmental  considerations.  (See 
also  W88-02503)  (Lantz-PTT) 
W88-02511 

MECHANISMS,  RATES  AND  SELECTIVITIES 
OF  OXIDATIONS  OF  ORGANIC  COM- 
POUNDS INITIATED  BY  OZONATION  OF 
WATER,  .     .    ,      _    .  . 

Eidgenoessische  Technische  Hochschule,   Zurich 

(Switzerland). 

J.  Hoigne.  ,  ,. 

IN:  Handbook  of  Ozone  Technology  and  Applica- 
tions Volume  1.  Ann  Arbor  Science,  Ann  Arbor, 
MI.  1982.  p  341-379,  16  fig,  3  tab,  57  ref. 

Descriptors:  'Chemical  reactions,  'Organic  com- 
pounds, 'Ozonation,  'Water  treatment, 
"Wastewater  treatment,  Selectivity,  Oxidation,  Ki- 
netics, Radicals. 

The  final  products  accumulating  in  water  during 
ozonation  reflect  the  mechanisms  and  kinetics  with 
which  the  different  oxidation  reactions  of  the 
parent  molecules  and  transient  intermediates  pro- 
ceed The  goal  of  this  chapter  is  to  present  kinetic 
data  and  to  establish  a  framework  within  which 
observations  of  the  chemical  effects  of  ozonation 
can  be  localized  and  rationalized.  Pathways  ot 
reactions  and  oxidants  involved,  direct  ozone  reac- 
tion with  solutes,  oxidations  initiated  by  OH(:> 
radical  reactions,  overall  efficiency  of  OH(-)  radi- 
cal reactions,  selectivity  of  OH(-)  radical  reactions, 
rates  and  selectivities  of  oxidations  in  completely 
stirred  and  nonideal  plugflow  reactors,  and  the 
reactive  extent  of  different  oxidation  mechanisms 
are  discussed.  (See  also  W88-02503)  (Lantz-PTT) 
W88-02512 


TECHNOLOGY  ASSESSMENT  OF  AQUACUL- 
TURE  SYSTEMS  FOR  MUNICIPAL 
WASTEWATER  TREATMENT, 

WWI  Consulting  Engineers,  Emeryville,  CA. 
H  C  Hyde,  R.  S.  Ross,  and  L.  Sturmer. 
Available  from  the  National  Technical  Information 
Service,    Springfield,    Virginia.    22161,    as   PB84- 


246347.  Price  codes:  A07  in  paper  copy,  A01  in 
microfiche.  EPA  Report  No.  EPA-60O/2-84-145, 
August  1984.  118  p,  13  fig,  32  tab,  130  ref.  EPA 
Contract  No.  68-03-3016. 

Descriptors:  'Aquaculture,  'Macrophytes,  'Bio- 
logical wastewater  treatment,  'Water  hyacinth 
•Duckweed,  'Wastewater  treatment,  Biochemical 
oxygen  demand,  Suspended  solids,  Nutrients, 
Metals,  Invertebrates,  Fish. 

Under  the  Clean  Water  Act  of  1977  financial  in- 
centives  are   provided   to   communities   that   use 
wastewater   treatment   alternatives   over   conven- 
tional systems  to  reduce  costs  or  energy  consump- 
tion.  In   an   effort   to  increase  awareness  of  the 
potential  benefits  of  such  alternatives  and  to  en- 
courage  their   implementation   where   applicable, 
the  Municipal  Environmental  Research  Laborato- 
ry has  initiated  a  series  of  Emerging  Technology 
Assessment  reports.  This  document  discusses  the 
applicability  and  technical  and  economic  feasibility 
of    using     aquaculture     systems     for     municipal 
wastewater  treatment  facilities.  While  all  aquatic 
macrophytes  have  wastewater  treatment  potential, 
the  greatest  emphasis  has  been  placed  on  the  utili- 
zation of  water  hyacinths  and,  to  a  lesser  extent, 
duckweed.  Fish,  invertebrates,  and  integrated  sys- 
tems are  in  the  exploratory  or  developmental  stage 
and,  as  such,  are  not  ready  for  routine  use.  Water 
hyacinths   have  been   extensively   studied   in   the 
laboratory  and  tested  at  the  pilot  scale  level.  Aqua- 
culture wastewater  treatment  systems  consist  of 
one  or  more  shallow  basins,  ponds,  or  raceways  in 
which  one  or  several  species  of  aquatic  organisms 
are  grown.  Under  most  conditions,  the  cost  of  an 
aquaculture  system  is  less  than  or  equal  to  the  cost 
of  a  conventional  system.  Energy  demands  for  an 
aquaculture   system   are   80  to   90%   less  than   a 
conventional  system.  Aquaculture  systems  are  usu- 
ally limited  to  suburban  communities  because  of 
the  large  land  area  requirements.   Recommenda- 
tions for  future  aquaculture  research  include  opti- 
mization of  basin  design,  testing  of  design  criteria, 
documentation  of  costs  and  labor   requirements, 
and  the  development  of  alternative  plant  systems. 
(See  also  W88-02563)  (Geiger-PTT) 
W88-02587 

HAZARDOUS  WASTE  MANAGEMENT  HAND- 
BOOK. 

Butterworths,  London,  England.  1985.  305  p. 
Edited  by  Andrew  Porteous. 

Descriptors:  'Hazardous  wastes,  'Waste  disposal, 
'Waste  treatment,  'Waste  management,  Leachates, 
Legal  aspects,  Solidification,  Landfills,  Water  qual- 
ity, Recycling,  Radioactive  wastes. 

Hazardous  wastes  management  in  the  UK  has  had 
a  checkered  history.  Hazardous  wastes  were  han- 
dled for  many  years  on  an  'out  of  sight,  out  ot 
mind'  principle  until  a  few  well  published  instances 
of  indiscriminate  or  illegal  disposal  brought  the 
subject  into  the  public  domain.  Regulations,  rules, 
codes   of  practice   proliferated   along   with   local 
government  staff  who  were  suddenly  confronted 
with  a  quantum  jump  in  technology  and  practice 
compared  to  what  had  gone  before.  A  guide  to 
these  requirements  is  provided  in  this  text.  The 
text's  main  starting  point  is  to  quantify  the  nature 
of  industrial  wastes  in  the  UK.  Waste  classifica- 
tions  properties,  hazards  and  methods  of  disposal 
available  are  also  covered.  This  is  followed  by  a 
review  of  the  development  of  hazardous  wastes 
legislation,  the  statutory  duties  of  a  waste  disposal 
authority,   site   licensing,   transport   of  hazardous 
wastes,  and  health  and  safety  at  work.   Further 
chapters  discuss:  leachate  production  control  and 
treatment;   solidification   processes;   water  quality 
and  analytical  techniques;  alternatives  to  landfill; 
recycling,     reclamation     and     waste     reduction 
through  process  design;  and  radioactive  waste  dis- 
posal   (See  W88-02641   thru  W88-02649)  (Lantz- 
PTT) 
W88-02640 


SOLIDIFICATION  PROCESSES, 

J.  A.  Clements,  and  C.  M.  Griffiths. 

IN:    Hazardous    Waste    Management    Handbook, 
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Butterworths,  London,  England.  1985.  p  146-166,  2 
fig,  8  tab,  55  ref. 

Descriptors:  *Solidification,  *Waste  treatment, 
•Hazardous  wastes,  'Waste  disposal,  Organic  com- 
pounds, Cement,  Gypsum,  Silicates,  Polymers,  En- 
capsulation, SEALOSAFE. 

The  solidification  of  toxic  and  hazardous  wastes 
has  been  the  subject  of  many  scientific  and  techni- 
cal papers  and  has  resulted  in  the  filing  of  many 
patent  applications.  The  various  systems  use  differ- 
ent permutations  and  combinations  of  the  same 
limited  range  of  additives.  These  may  be  either 
organic  compounds  that  form  various  types  of 
organic  polymers  or  inorganic  materials  that 
mainly  rely  on  the  formation  of  silicate  polymers. 
Typical  inorganic  additives  are  cement,  gypsum, 
flue  dust,  fly  ash,  water  galss  and  lime.  Those 
systems  that  rely  on  the  formation  of  a  silicate  or 
aluminosilicate  polymers  may,  in  some  cases,  lead 
to  the  incorporation  of  cations  from  the  waste  into 
the  molecular  structure  of  the  polymer.  In  these 
cases  the  toxic  material  will  not  only  be  encapsu- 
lated but  also  chemically  bound  within  the  poly- 
mer mass.  In  sections  of  this  chapter,  some  of  the 
processes  are  described  briefly;  a  list  of  solidifica- 
tion processes  is  included.  No  process  has  been 
omitted  intentionally;  however,  the  list  is  not 
claimed  to  be  exhaustive.  The  systems  that  are 
described  have  been  selected  in  the  belief  that  they 
are  the  best  known  and  are  typical  of  a  group  of 
similar  process.  The  differences  between  many  of 
the  patented  systems  are  insignificant  and  it  is 
difficult  to  understand  why  some  of  the  latter 
patents  were  granted.  Should  a  patent  dispute  arise 
some  of  the  patent  rights  would  be  difficult  to 
defend.  The  SEALOSAFE  process  is  described  in 
detail:  starting  with  an  evaluation  of  the  waste  and 
its  suitability  for  treatment  and  ending  with  a 
review  of  the  methods  of  disposing  of  the  product. 
At  all  stages  an  attempt  has  been  made  to  general- 
ize the  implementation  of  the  various  steps  of  the 
process  by  covering  some  of  the  approaches  used 
in  the  other  system.  (See  W88-02640)  (Lantz-PTT) 
W88-02645 


ALTERNATIVES  TO  LANDFILL, 

Re-Chem  International  Ltd.,  Southampton  (Eng- 
land). 

For  primary  bibliographic  entry  see  Field  5E. 
W88-02647 


RECYCLING,  RECLAMATION  AND  WASTE 
REDUCTION  THROUGH  PROCESS  DESIGN, 

UKAEA  Atomic  Energy  Research  Establishment, 

Harwell  (England). 

J.  Bromley. 

IN:    Hazardous    Waste    Management    Handbook, 

Butterworths,  London,  England.  1985.  p  256-280,  3 

tab,  62  ref. 

Descriptors:  'Waste  treatment,  'Waste  disposal, 
•Process  design,  'Recycling,  'Reclamation,  'Haz- 
ardous wastes,  Waste  management,  Costs,  Eco- 
nomic aspects. 

Where  the  current  perception  of  risk  from  hazard- 
ous waste  discharges  is  quantifiable  and  of  con- 
cern, recycling  in-house,  recycling  by  companies 
specializing  in  recycling  and  the  reduction  of  haz- 
ardous waste  production  by  process  redesign  are 
all  occurring  to  help  produce  a  safer  environment. 
The  main  driving  force  has  been  an  economic  one. 
In  a  few  cases  artificially  high  waste  disposal  costs, 
strict  government  legislation  with  strong  enforce- 
ment control  have  played  a  part  in  influencing  the 
extent  of  recycling.  The  increase  in  disposal  costs 
for  hazardous  wastes  has  made  many  companies 
attempt  to  reduce  the  amount  of  waste  they 
produce.  This  can  be  achieved  by  a  number  of 
means:  (1)  Changing  the  nature  of  the  process  so  as 
not  to  produce  the  waste  at  all;  (2)  Recycling  the 
waste  internally  within  the  plant;  (3)  Changing  the 
nature  of  the  waste  so  that  it  is  no  longer  hazard- 
ous; (4)  Considering  the  waste  producing  step  and 
modifying  it  to  produce  less  waste;  and  (5)  Produc- 
ing the  same  waste  in  the  purer  form  acceptable  by 
a  recycling  company.  Any  one  or  any  combination 
of  these  alternatives  may  be  used.  The  DOE  guide- 
lines generally  start  by  considering  the  possibility 


of  waste  reduction.  In  order  to  illustrate  this  aspect 
of  hazardous  waste  reduction,  some  examples  are 
considered.  (See  also  W88-02648)  (Lantz-PTT) 
W88-02648 


DECONTAMINATION  OF  NITRATE  POLLUT- 
ED WATER, 

Minnesota  Univ.,  Minneapolis.  Dept.  of  Chemical 

Engineering. 

M.  M.  Kreevoy,  A.  T.  Kotchevar,  and  C.  W. 

Aften. 

Separation    Science    and    Technology    SSTEDS, 

Vol.  22,  No.  2  and  3,  p  361-372,  February-March 

1987.  6  fig,  1  tab,  20  ref  NSF  Grant  CHE-8215014. 

Descriptors:  'Wastewater  treatment,  'Water  treat- 
ment, 'Water  pollution  treatment,  'Membrane 
processes,  'Nitrates,  Water  pollution,  Hydrodyna- 
mics, Ions. 

Nitrate  can  be  extracted  from  water  at  any  pH 
below  10  by  a  water-insoluble  quaternary  ammoni- 
um 2,4,6-trimethylphenate  or  N-benzyl-4-methyl- 
benzenesulfonamidate  dissolved  in  trioctylphos- 
phate  (TOP).  Membranes  were  prepared  by  taking 
up  TOP  solutions  of  the  quaternary  ammonium 
bases  in  porous  polypropylene  (Celgard(R)-24O0). 
These  membranes  were  used  in  a  modified  dialysis 
cell  to  transfer  N03(-)  from  near-neutral  water  to 
stripping  solutions  of  pH,  12-14.  Specific  rate  con- 
stants, k,  in  excess  of  .0001  cm/s  were  observed  for 
nitrate  removal  under  a  wide  variety  of  loading 
and  stripping  conditions.  This  is  sufficient  to 
project  a  practical  device  for  the  decontamination 
of  nitrate-polluted  water.  When  the  hydrodynamic 
resistances  in  both  the  feed  and  the  strip  are  re- 
moved by  pumping  these  solutions  through  static 
mixers  adjacent  to  the  membrane,  k  is  reduced  by 
making  the  stripping  solution  less  basic  or  by  in- 
creasing its  nitrate  concentration.  These  observa- 
tions suggest  that  the  disassembly  of  the  carrier  of 
the  N03(-)  and  H(  +  )  at  the  stripping  interface  is  a 
step-wise  process,  involving  energetically  unfavor- 
able, charge-separated  species.  (Author's  abstract) 
W88-02693 


CONCENTRATION  OF  SYNFUEL  PROCESS 
CONDENSATES  BY  REVERSE  OSMOSIS, 

Bend  Research,  Inc.,  OR. 

S.  B.  McCray,  and  R.  J.  Ray. 

Separation    Science    and    Technology    SSTEDS, 

Vol.  22,  No.  2  and  3,  p  745-762,  February-March 

1987.  10  fig,  6  tab,  13  ref. 

Descriptors:  'Wastewater  treatment,  'Water  treat- 
ment, 'Reverse  osmosis,  'Membrane  processes, 
'Synfuels,  Industrial  wastewater,  Costs,  Phenols, 
Performance  evaluation. 

The  use  of  a  novel,  fouling-resistant,  inside-skinned 
hollow-fiber  membrane  configuration  as  an  energy- 
efficient  and  cost-effective  alternative  to  conven- 
tional treatment  of  synfuel  process  condensate 
waters  is  discussed.  Reverse  osmosis  has  been  used 
in  the  past  only  to  'polish'  condensate  waters  that 
were  first  treated  by  conventional  means.  A  re- 
verse-osmosis system  actually  replaces  traditional 
biotreatment  of  condensate  waters  or  replaces  the 
solvent-extraction  process  in  the  treatment  train. 
The  membranes  used  in  this  reverse-osmosis 
system  are  capable  of  rejecting  at  least  90%  of  the 
phenols  as  well  as  high  percentages  of  other  organ- 
ics  contained  in  actual  process  condensate  waters. 
Furthermore,  these  membranes  have  operated  for 
several  months  on  synfuel  condensate  waters  and 
showed  no  significant  decrease  in  performance. 
Energy  and  cost  estimates  of  a  reverse-osmosis 
system  based  on  such  membranes  will  be  discussed 
in  detail,  including  a  comparison  of  operating  costs 
of  this  system  with  the  operating  costs  of  conven- 
tional treatment  systems.  (Author's  abstract) 
W88-02694 


CONCENTRATION  POLARIZATION  EFFECTS 
IN  THE  USE  OF  MICELLAR-ENHANCED  UL- 
TRAFILTRATION TO  REMOVE  DISSOLVED 
ORGANIC  POLLUTANTS  FROM 

WASTEWATER, 

Oklahoma  Univ.,  Norman.  School  of  Chemical 
Engineering  and  Materials  Science. 


R.  O.  Dunn,  and  J.  F.  Scamehorn. 
Separation    Science    and    Technology    SSTEDS, 
Vol.  22,  No.  2  and  3,  p  763-789,  February-March 
1987.    12  fig,  4  tab,   13  ref  DOE  Contract  DE- 
AS0584ER 13175. 

Descriptors:  'Wastewater  treatment,  'Water  treat- 
ment, 'Membrane  processes,  'Ultrafiltration, 
'Phenols,  Organic  compounds,  Micelles,  Surfac- 
tants, Wastewater,  Polarization. 

Micellar-enhanced  ultrafiltration  (MEUF)  is  used 
to  remove  4-tert-butylphenol  (TBP)  from  aqueous 
solution,  a  separation  for  which  traditional  ultrafil- 
tration is  ineffective.  A  micelle-forming  surfactant 
is  added  to  the  solution.  The  micelles  solubilize  a 
high  fraction  of  the  TBP.  The  stream  is  then 
forced  through  an  ultrafilter.  Overall  rejection  of 
TBP  was  greater  than  99%  under  all  conditions 
studied  and  did  not  decrease  with  increasing  pres- 
sure drop.  Micelles  were  completely  rejected  by 
membranes  with  pore  size  10000  Dalton  MWCO 
and  below.  Concentration  polarization  affects 
MEUF  fluxes  under  conditions  of  interest.  Gel 
polarization  theory  does  not  completely  explain 
MEUF  flux  behavior.  Selection  of  optimum  oper- 
ating parameters  in  MEUF  application  are  dis- 
cussed. (Author's  abstract) 
W88-02695 


REMOVAL  OF  ACETIC  ACID  FROM 
WASTEWATER  WITH  LIQUID  SURFACTANT 
MEMBRANES:  AN  EXTERNAL  BOUNDARY 
LAYER  AND  MEMBRANE  DIFFUSION  CON- 
TROLLED MODEL, 

East  China  Inst,  of  Chemical  Technology,  Shang- 
hai (China). 

N.-X.  Yan,  S.-A.  Huang,  and  Y.-J.  Shi. 
Separation    Science    and    Technology    SSTEDS, 
Vol.  22,  No.  2  and  3,  p  801-818,  February-March 
1987.  9  fig,  1  tab,  16  ref. 

Descriptors:  'Wastewater  treatment,  'Membrane 
processes,  'Model  studies,  Prediction,  Mass  trans- 
fer, Extraction,  Emulsions,  Entrainment. 

A  new  diffusion  controlled  mass  transfer  model 
has  been  established  for  uniform  emulsion  globules 
without  redispersion  and  internal  circulation.  Both 
the  external  boundary  layer  and  the  membrane 
resistance  to  mass  transfer  are  taken  into  account 
and  the  perturbation  solutions  have  been  obtained. 
Experimental  data  on  the  batch  extraction  of  acetic 
acid  from  wastewater  are  in  good  agreement  with 
the  model  predictions.  Usually,  the  zero-order,  or 
pseudo-steady  state  solution  alone  can  give  an  ade- 
quate description  of  the  process.  The  swell  of 
emulsion  can  be  classified  into  two  types  -  perme- 
ation and  entrainment.  The  swelling  rate  by  perme- 
ation of  water  increases  with  increasing  the  con- 
centration of  surfactant  and  internal  reagent.  Re- 
peated redispersion  and  vigorous  stirring  promote 
the  swell  due  to  the  entrainment.  The  swelling 
mechanism  of  the  entrainment  has  been  discussed. 
(Author's  abstract) 
W88-02696 


MICROBIAL  DESULFONATION  OF  SUBSTI- 
TUTED NAPHTHALENESULFONIC  ACIDS 
AND  BENZENESULFONIC  ACIDS, 

Eidgenoessische  Technische  Hochschule,   Zurich 
(Switzerland).  Inst,  fuer  Mikrobiologisches. 
For  primary  bibliographic  entry  see  Field  5B. 

W88-02705 


IDENTIFICATION  OF  DIMETHYL  DISUL- 
FIDE-FORMING  BACTERIA  ISOLATED 
FROM  ACTIVATED  SLUDGE, 

Aichi  Prefectural  Inst,  of  Public  Health,  Nagoya 

(Japan). 

B.  Tomita,  H.  Inoue,  K.  Chaya,  A.  Nakamura,  and 

N.  Hamamura. 

Applied       and       Environmental       Microbiology 

AEMIDF,  Vol.  53,  No.  7,  p  1541-1547,  July  1987. 

4  tab,  26  ref. 

Descriptors:  'Wastewater  treatment,  'Activated 
sludge,  'Dimethyl  disulfide,  'Bacteria,  Taxonomy, 
Species  composition,  Wastewater,  Sludge. 
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Twenty-four  strains  with  high  dimethyl  disulfide 
(DMDS)-forming  ability  were  isolated  from  acti- 
vated  sludge  and   identified   to   the   genus   level. 
These  bacteria  were  classified   into  four  groups 
(A.B.C,  and  D)  by  the  API  ZYM  System.  Group 
A  (three  strains)  was  identified  as  genus  Lactoba- 
cillus by  the  API  20B  System,  by  the  method  of 
Cowan  and  Steel,  and  by  production  of  lactic  acid 
as     confirmed     by     gas-liquid     chromatography. 
Group  B  (eight  strains)  was  identified  as  genus 
Corynebacterium  by  API  20B  and  the  Cowan  and 
Steel  method.  Group  C  (one  strain)  was  suggested 
to  belong  to  genus  Corynebacterium  by  the  API 
20B  System.  Group  D  (12  strains)  was  identified  as 
genus  Pseudomonas  or  Alcaligenes  by  the  API20B 
System,  as  genus  Alcaligenes  by  the  Cowan  and 
Steel  method,  and  as  Achromobacter  group  Vd  by 
the  API  20NE  System.  However,  on  the  basis  of 
guanine-plus-cytosine  contents  in  DNA  and  form 
of  flagella,  these  strains  were  identified  as  genus 
Pseudomonas.  Formation  of  DMDS  from  DL-me- 
thionine    and     S-methyl-L-cysteine     was    tested. 
DMDS-forming  bacteria  isolated   from  activated 
sludge  formed  DMDS  from  both  precursors.  In 
genus  Pseudomonas,  P.  aeruginosa  could  not  form 
DMDS  from  either  precursor,  but  P.  acidovorans, 
P  alcaligenes,  P.  pseudoalcaligenes,  and  P.  testos- 
teroni  formed  DMDS.  In  genus  Alcaligenes,  A. 
denitrificans  subsp.  xylosoxydans,  A.  dentrificans 
subsp.  denitrificans,  A.   faecalis,  and  A.  odorans 
formed  DMDS  from  both  precursors.  Achromo- 
bacter group  Vd  formed  DMDS  from  S-methyl-L- 
cysteine,  but  could  not  from  DL-methionine.  (Au- 
thor's abstract) 
W88-02709 


BACTERIOPHAGES  ACTIVE  AGAINST  BAC- 
TEROIDES  FRAGILIS  IN  SEWAGE-POLLUT- 
ED WATERS, 

Barcelona  Univ.  (Spain).  Dept.  of  Microbiology. 
For  primary  bibliographic  entry  see  Field  5A. 
W88-02711 

IMMOBILIZATION  OF  ACTIVATED  SLUDGE 
BY  PVA-BORIC  ACID  METHOD, 

Osaka  Univ.  (Japan).  Dept.  of  Environmental  En- 
gineering. 

S.  Hashimoto,  and  K.  Furukawa. 
Biotechnology  and  Bioengineering  BIBIAU,  Vol. 
30,  No.  1,  p  52-59,  July  1987.  10  fig,  7  tab,  7  ref. 

Descriptors:  'Wastewater  treatment,  *Activated 
sludge,  *Sludge  immobilization,  Pollution  load,  Or- 
ganic carbon,  Nitrogen,  Kinetics,  Costs,  Chemical 
treatment,  Boric  acid. 

A  new  method  (polyvinyl  alcohol-boric  acid 
method)  for  an  inexpensive  and  effective  immobili- 
zation of  activated  sludge  was  developed.  Using 
activated  sludge  immobilized  by  this  PVA-boric 
acid  method,  synthetic  wastewater  was  treated  at  a 
high  loading  rate  of  0.5-2.35  kg  TOC/cu  m/day. 
Total  organic  carbon  and  total  nitrogen  were  re- 
moved at  efficiencies  of  93  and  30-40%,  respective- 
ly. The  kinetic  constants  Y  and  b  for  this  immobi- 
lized activated-sludge  process  were  determined  to 
be  0.594  g  mixed  liquor  suspended  solids  (MLSS)/ 
g  TOC  and  0.0219/day,  respectively.  The  cost 
calculation  of  chemicals  required  for  the  immobili- 
zation of  activated  sludge  by  this  PVA-boric  acid 
method  was  proved  to  be  extremely  inexpensive 
for  the  immobilization  of  activated  sludge.  (Au- 
thor's abstract) 
W88-02713 


CADMIUM  ACCUMULATION  BY  A  CITRO- 
BACTER  SP.  IMMOBILIZED  ON  GEL  AND 
SOLID  SUPPORTS:  APPLICABILITY  TO  THE 
TREATMENT  OF  LIQUID  WASTES  CONTAIN- 
ING HEAVY  METAL  CATIONS, 
Oxford  Univ.  (England). 

L.  E.  Macaskie,  J.  M.  Wates,  and  A.  C.  R.  Dean. 
Biotechnology  and  Bioengineering  BIBIAU,  Vol. 
30,  No.  1,  p  66-73,  July  1987.  3  fig,  1  tab,  26  ref. 

Descriptors:  'Wastewater  treatment,  'Bioaccumu- 
lation,  'Cadmium,  'Citrobacter,  'Heavy  metals, 
Enzymes,  Cations,  Metals,  Flow  rate,  Kinetics, 
Phosphates,  Anions,  Ions. 


Polyacrylamide  gel-immobilized  cells  of  a  Citro- 
bacter  sp.  removed  cadmium  from  flows  supple- 
mented with  glycerol  2-phosphate,  the  metal 
uptake  mechanism  being  mediated  by  the  activity 
of  a  cell-bound  phosphatase  that  precipitates  liber- 
ated inorganic  phosphate  with  heavy  metals  at  the 
cell  surface.  The  constraints  of  elevated  flow  rate 
and  temperature  were  investigated  and  the  results 
discussed  in  terms  of  the  kinetics  of  immobilized 
enzymes.  Loss  in  activity  with  respect  to  cadmium 
accumulation  but  not  inorganic  phosphate  libera- 
tion was  observed  at  acid  pH  and  was  attributed  to 
the  ability  of  these  anions  to  complex  heavy 
metals,  especially  the  ability  of  CN(-)  to  form 
complex  anions  with  Cd(2  +  ).  The  data  are  dis- 
cussed in  terms  of  the  known  chemistry  of  chloride 
and  cyanide-cadmium  complexes  and  the  relevance 
of  these  factors  in  the  treatment  of  metal-contain- 
ing liquid  wastes  is  discussed.  The  cells  immobi- 
lized in  polyacrylamide  provided  a  convenient 
small-scale  laboratory  model  system.  It  was  found 
that  the  Citrobacter  sp.  could  be  immobilized  on 
glass  supports  with  no  chemical  treatment  or  modi- 
fication necessary.  Such  cells  were  also  effective  in 
metal  accumulation  and  a  prototype  system  more 
applicable  to  the  treatment  of  metal-containing 
streams  on  a  larger  scale  is  described.  (Author's 
abstract) 
W88-02714 


APPROPRIATE  METHODS  OF  TREATING 
WATER  AND  WASTEWATER  IN  DEVELOP- 
ING COUNTRIES. 

Ann  Arbor  Science,  Ann  Arbor,  MI.  1982.  392  p. 
Edited  by  George  W.  Reid. 

Descriptors:  'Developing  countries,  'Water  treat- 
ment, 'Wastewater  treatment,  'Project  planning, 
'Water  supply  development,  Groundwater  mining, 
Water  demand,  Models,  Water  management, 
Wastewater  disposal,  Rural  areas,  Filtration,  Cost 
analysis,  Wells,  Sand  filters. 

This  book  contains  a  collection  of  selected  manu- 
scripts that  deal  with  problems  of  water  and 
wastewater  treatment  in  lesser  developed  coun- 
tries. Topics  covered  in  the  chapters  include:  prob- 
lems of  technology  transfer  and  utilization;  predic- 
tion methodology  for  suitable  water  and 
wastewater  processes;  a  priority  setting  for  the 
rural  water  supply  program  in  Indonesia;  water 
supply  and  treatment  in  rural  areas;  methods  of 
choice  for  water  supply  and  treatment;  wastewater 
disposal  and  treatment;  a  model  to  predict  water 
demand,  wastewater  disposal,  cost  of  treatment 
systems,  and  equipment  required;  and  model  ac- 
ceptance, lessons  of  history,  and  management  con- 
cerns. The  text  is  supplemented  by  an  index,  select- 
ed bibliography,  and  miscellaneous  tables  for  de- 
termining cost  and  manpower  requirements  of 
single  and  feasible  processes.  (See  W88-02733  thru 
W88-02740)  (Geiger-PTT) 
W88-02732 


A  predictive  model  was  developed  to  assist  plan- 
ners in  selecting  suitable  water  and   wastewater 
treatment  processes  appropriate  to  the  material  and 
manpower  resource  capabilities  of  particular  coun- 
tries at  particular  times.  At  present  the  model  is 
limited  to  evaluating  the  plausible  treatment  meth- 
ods for  a  single  community,  but  it  can  be  modified 
to  provide  cost  information  on  a  regional  basis. 
The  model  uses  eighteen  inputs  that  describe  socio- 
economic conditions,  thirty-one  inputs  in  five  main 
categories  that  decribe  the  indigenous  resources, 
two  inputs  that  describe  the  demographic  profile, 
and  three  inputs  that  describe  the  raw  water  qual- 
ity. The  method  used  to  assure  the  appropritate 
process  selction  takes  two  categories  of  raw  data 
(socio-economic  and  indigenous  resources)  and  re- 
duces them  through  a  weighting  process  to  four 
socio-technological  levels  and  five  resource  capa- 
bility categories  which  are  used  with  a  matrix  of 
process  constrainsts  (in  terms  of  manpower  and 
material   requirements)   to   screen   for   acceptable 
alternative  processes.  The  individual  processes  de- 
termined acceptable  by  the  model  are  used  to  set 
up  combinations  of  processes.  The  processes  in- 
volved in  the  suitable  combinations  are  located  in 
terms  of  size  of  population  group  to  be  served  and 
in  terms  of  socio-technological  levels,  and  a  matrix 
of  capital  costs,  operation  and  maintenance  costs, 
and  manpower  requirements  is  applied.  This  matrix 
is  developed  by  empirical  analysis  of  data  from 
more  developed  regions,  regression  analysis  of  re- 
gional or  national  data  from  developing  countries, 
or  real  entries  of  local  data.  The  final  step  in  the 
model  will  provide  the  least  cost  process  combina- 
tion, in  terms  of  total  cost  or  in  terms  of  mainte- 
nance costs,  as  desired.  Examples  of  data  forms 
used  in  collecting  the  basic  information  needed  for 
the  predictive  model  are  given.  (See  also  W88- 
02732)  (Geiger-PTT) 
W88-02734 


PROBLEM,  INTERFACE  FOR  DECISION  AND 
APPROPRIATE  TECHNOLOGY-SCIENCE 

TECHNOLOGY,  TECHNOLOGY  TRANSFER 
AND  UTILIZATION, 

Oklahoma  Univ.,  Norman.  School  of  Civil  Engi- 
neering and  Environmental  Science. 
For  primary  bibliographic  entry  see  Field  6A. 

W88-02733 

PREDICTION  METHODOLOGY  FOR  SUITA- 
BLE WATER  AND  WASTEWATER  PROCESS- 
ES, 

Oklahoma  Univ.,  Norman. 

G.  W.  Reid,  and  R.  Discenza. 

IN:  Appropriate  Methods  of  Treating  Water  and 

Wastewater  in  Developing  Countries.  Ann  Arbor 

Science,  Ann  Arbor,  MI.  1982.  p  27-101,  28  fig,  10 

tab,  4  ref. 

Descriptors:  'Water  treatment,  'Model  studies, 
•Wastewater  treatment,  'Developing  countries, 
•Project  planning,  Social  aspects,  Cost  analysis, 
Public  health,  Water  quality,  Computer  models, 
Technology  transfer,  Water  supply  development, 
Water  management,  Management  planning,  Man- 
power. 


WASTEWATER  DISPOSAL  AND  TREAT- 
MENT, 

Oklahoma  Univ.,  Norman. 

L.  W.  Canter,  J.  F.  Malina,  G.  W.  Reid,  K.  G.  Li, 

and  S.  Lewis. 

IN:  Appropriate  Methods  of  Treating  Water  and 

Wastewater  in  Developing  Countries.  Ann  Arbor 

Science,  Ann  Arbor,  MI.  1982.  p  207-270,  6  fig,  23 

tab,  58  ref. 

Descriptors:  'Wastewater  treatment,  'Wastewater 
disposal,  'Developing  countries,  'Aerated  lagoons, 
'Stabilization  ponds,  Land  disposal,  Site  selection, 
Public  health,  Design  criteria,  Waste  management, 
Cost  analysis,  Incineration,  Composting,  Septic 
tanks. 

A  state-of-the-art  review  of  sewage  treatment  in 
developing  countries  is  given  with  emphasis  on 
stabilization  ponds,  conventional  sludge  treatment, 
aeration  lagoons,  land  disposal,  and  septic  tanks. 
Stabilization  ponds  are  popular  in  developing 
countries  as  a  method  of  treating  wastewater  be- 
cause of  the  low  cost,  and  optimum  climatic  condi- 
tions. The  design  and  biological  performance  of 
waste  stabilization  ponds  are  reviewed.  Aerated 
lagoons  have  the  ability  to  handle  higher  loadings 
with  a  shorter  detention  time  than  that  of  a  stabili- 
zation pond.  The  process  design,  construction,  and 
maintenance  of  aerated  lagoons  are  reviewed. 
Three  methods  of  applying  wastewater  to  land  are 
discussed:  low  rate  system  (irrigation),  surface 
runoff  system  (overland  flow),  and  high  rate 
system  (infiltration  and  percolation).  Combination 
systems  are  also  considered.  General  consider- 
ations for  applying  land  disposal  are:  hydraulic 
loading,  organic  loading,  salt  loading,  nutrient 
loading,  soil  condition,  site  selection,  crop  selec- 
tion, and  overall  system  management.  The  use  of 
conventional  sewer  systems  and  onsite  systems 
(septic  tanks)  are  compared  in  terms  of  costs  and 
environmental  effects.  (See  also  W88-02732) 
(Geiger-PTT) 
W88-02738 


MODEL  TO  PREDICT  WATER  DEMAND, 
WASTEWATER  DISPOSAL,  COST  OF  TREAT- 
MENT SYSTEMS,  AND  EQUIPMENT  RE- 
QUIRED, 
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Field  5— WATER  QUALITY  MANAGEMENT  AND  PROTECTION 
Group  5D — Waste  Treatment  Processes 


Oklahoma  Univ.,  Norman. 

G.  W.  Reid,  and  M.  I.  Muiga. 

IN:  Appropriate  Methods  of  Treating  Water  and 

Wastewater  in  Developing  Countries.  Ann  Arbor 

Science,  Ann  Arbor,  MI.  1982.  p  271-324,  2  fig,  10 

tab,  34  ref. 

Descriptors:  *Model  studies,  'Wastewater  dispos- 
al, 'Wastewater  treatment,  'Water  demand,  'De- 
veloping countries,  Cost  analysis,  Prediction, 
Water  supply  development,  Mathematical  models, 
Mathematical  studies,  Water  supply,  Surveys,  Re- 
gression analysis. 

Mathematical  modelling  techniques  were  used  to 
develop  predictive  equations  for  water  demand, 
utilizing  socio-economic,  environmental,  and  tech- 
nological indicators  for  the  regions  of  Africa,  Asia 
and  Latin  America.  Data  analysis  indicated  that 
water  demand  is  a  function  of  population,  income, 
and  a  technological  indicator  (percentage  of  house- 
holds connected  to  water  supply),  while 
wastewater  disposal  was  found  to  be  a  function  of 
water  demand  and  two  technological  indicators 
(percentage  of  homes  connected  to  public  sewer- 
age systems  and  percentage  of  household  systems). 
The  predictive  equations  for  water  treatment  costs 
were  found  to  be  a  function  of  a  technological 
indicator  (percentage  cost  of  imported  water 
supply  materials),  population,  and  the  design  ca- 
pacity. The  variables  which  gave  the  best  correla- 
tion for  wastewater  treatment  costs  were  popula- 
tion, design  capacity,  and  the  percentage  of  im- 
ported wastewater  disposal  materials.  Multiple  re- 
gression analysis  was  used  to  develop  four  submo- 
dels: water  demand  model,  wastewater  disposal 
amounts,  cost  of  water  treatment,  and  cost  of 
wastewater  treatment.  The  non-logarithmic  linear 
form  resulted  in  better  predictive  equations  for  the 
water  demand  and  wastewater  disposal  models, 
while  the  log-log  linear  form  gave  better  predic- 
tive equations  in  water  and  wastewater  treatment 
cost  models.  Areas  where  additional  research  is 
needed  in  the  models  and  sample  problems  are 
examined.  (See  also  W88-02732)  (Geiger-PTT) 
W88-02739 


MODEL  ACCEPTANCE,  LESSONS  OF  HISTO- 
RY AND  MANAGEMENT  CONCERNS, 

Oklahoma  Univ.,  Norman. 

For  primary  bibliographic  entry  see  Field  6A. 

W88-02740 


LAND  TREATMENT  OF  MUNICIPAL 
WASTEWATER:  VEGETATION  SELECTION 
AND  MANAGEMENT. 

For  primary  bibliographic  entry  see  Field  5E. 
W88-02741 


CURRENT  STATUS  ON  THE  SELECTION  AND 
MANAGEMENT  OF  VEGETATION  FOR  SLOW 
RATE  AND  OVERLAND  FLOW  APPLICATION 
SYSTEMS  TO  TREAT  MUNICIPAL 
WASTEWATER  IN  THE  NORTH  CENTRAL 
REGION  OF  THE  UNITED  STATES, 
Gifford  Pinchot  National  Forest,  Vancouver,  WA. 
For  primary  bibliographic  entry  see  Field  5E. 
W88-02742 


SELECTION      OF      IRRIGATION      SYSTEM 
DESIGN, 

Williams  and  Works,  Grand  Rapids,  MI. 
For  primary  bibliographic  entry  see  Field  5E. 
W88-02743 


WASTEWATER  CROP  MANAGEMENT  STUD- 
IES IN  MINNESOTA, 

Minnesota  Univ.,  St.  Paul.  Agriculture  Extension 

Service. 

For  primary  bibliographic  entry  see  Field  5E. 

W88-02744 


CROP  MANAGEMENT  STUDIES  AT  THE 
MUSKEGON  COUNTY  MICHIGAN  LAND 
TREATMENT  SYSTEM, 

Michigan  State  Univ.,  East  Lansing.  Dept.  of  Crop 
and  Soil  Sciences. 


For  primary  bibliographic  entry  see  Field  5E. 

W88-02745 


COMPARISON  OF  THE  CROP  MANAGE- 
MENT STRATEGIES  DEVELOPED  FROM 
STUDIES  AT  PENNSYLVANIA  STATE  UNI- 
VERSITY, UNIVERSITY  OF  MINNESOTA, 
MICHIGAN  STATE  UNIVERSITY,  AND  THE 
MUSKEGON  COUNTY  LAND  TREATMENT 
SYSTEM, 

Georgia  Coastal  Plain  Experiment  Station,  Tifton. 
For  primary  bibliographic  entry  see  Field  5E. 
W88-02746 


MANAGEMENT  STUDIES  OF  ANNUAL 
GRASSES  AND  PERENNIAL  LEGUMES  AND 
GRASSES  AT  THE  MICHIGAN  STATE  UNI- 
VERSITY WATER  QUALITY  MANAGEMENT 
FACILITY, 

Michigan  State  Univ.,  East  Lansing.  Dept.  of  Crop 
and  Soil  Sciences. 

For  primary  bibliographic  entry  see  Field  5E. 
W88-02747 


OLDFIELD  MANAGEMENT  STUDIES  ON 
THE  WATER  QUALITY  MANAGEMENT  FA- 
CILITY AT  MICHIGAN  STATE  UNIVERSITY, 

Michigan  State  Univ.,  East  Lansing.  Dept.  of  Fish- 
eries and  Wildlife. 

For  primary  bibliographic  entry  see  Field  5E. 
W88-02748 


VEGETATION  SELECTION  AND  MANAGE- 
MENT FOR  OVERLAND  FLOW  SYSTEMS, 

Cold    Regions   Research   and    Engineering    Lab., 

Hanover,  NH. 

A.  J.  Palazzo,  T.  F.  Jenkins,  and  C.  J.  Martel. 

IN:   Land   Treatment   of  Municipal   Wastewater: 

Vegetation  Selection  and  Management.  Ann  Arbor 

Science,  Ann  Arbor,  MI.  1982.  p  135-154,  8  fig,  6 

tab,  19  ref. 

Descriptors:  'Overland  flow,  'Wastewater  irriga- 
tion, 'Wastewater  disposal,  'Vegetation,  'Soil- 
water-plant  relationships,  Forages,  Grasses,  Nutri- 
ent removal,  Nitrogen  removal,  Phosphorus  re- 
moval, Potassium. 

Studies  were  conducted  at  the  U.  S.  Army  Cold 
Regions  Research  and  Engineering  Laboratory  in 
Hanover,  New  Hampshire  to  determine  which  spe- 
cies of  forage  grasses  should  be  used  on  overland 
flow  systems  based  on  their  speed  of  establishment 
and  long-term  persistance.  Data  were  obtained  on 
nutrient  uptake  by  grasses  on  overland  flow  sys- 
tems to  be  used  to  develop  design  criteria  for 
nutrient  removal,  and  to  determine  forage  grass 
yields  and  quality.  Of  the  four  grasses  sown,  or- 
chardgrass  and  tall  fescue  were  the  most  persistant 
over  the  initial  three  years  of  wastewater  applica- 
tion. The  average  yield  as  a  result  of  wastewater 
application  was  almost  three  times  the  average  hay 
yield  in  New  Hampshire  and  was  only  slightly 
lower  than  that  produced  at  the  adjacent  CRREL 
slow  rate  test  site.  The  plants  were  analyzed  for 
nine  elements  at  each  harvest.  None  of  the  concen- 
trations of  the  elements  measured  was  in  the  defi- 
ciency or  toxicity  ranges,  indicating  that  the  plants 
were  healthy  under  the  management  schemes  used 
in  this  study.  Annual  plant  uptake  of  nitrogen  and 
phosphorus  during  seasons  of  wastewater  applica- 
tion ranged  between  210  and  332  kg/ha  and  27  and 
48  kg/ha,  respectively.  Grasses  should  receive 
light  applications  of  commercial  fertilizer  if  delays 
in  wastewater  applications  occur  after  seeding. 
Grasses  should  also  be  managed  to  increase  toler- 
ance to  cold.  Wastewater  solids  should  be  con- 
trolled so  that  grass  smothering  at  the  point  of 
wastewater  application  does  not  occur.  (See  also 
W88-02741)  (Geiger-PTT) 
W88-02749 


GROWING  TREES  ON  EFFLUENT  IRRIGA- 
TION SITES  WITH  SAND  SOILS  IN  THE 
UPPER  MIDWEST, 

North   Central   Forest   Experiment   Station,    East 

Lansing,  MI. 

For  primary  bibliographic  entry  see  Field  5E. 


W88-02750 


TREE  SEEDLING  RESPONSES  TO 
WASTEWATER  IRRIGATION  ON  A  REFOR- 
ESTED OLD  FIELD  IN  SOUTHERN  MICHI- 
GAN, 

Michigan   Dept.   of  Natural   Resources,   Lansing, 

Water  Quality  Div. 

For  primary  bibliographic  entry  see  Field  5E. 

W88-02751 


STUDIES  OF  LAND  APPLICATION  IN  OLD 
GROWTH  FORESTS  IN  SOUTHERN  MICHI- 
GAN, 

Michigan  State  Univ.,  East  Lansing.  Dept.  of  Zo- 
ology. 
For  primary  bibliographic  entry  see  Field  5E. 

W88-02752 


CONTRACT  OPERATIONS  -  A  CASE  HISTO- 
RY, 

Metcalf  and  Eddy  Services,  Danvers,  MA. 
W.  Peterson,  R.  K.  Danhauser,  and  L.  C.  Greene. 
Public  Works  PUWOAH,  Vol.  118,  No.  6,  p  67-71, 
June  1987.  3  fig. 

Descriptors:  'Wastewater  facilities,  'Wastewater 
treatment,  'Contracts,  'Contract  operation,  'Case 
studies,  Winnsboro,  South  Carolina,  Advanced 
wastewater  treatment,  Water  treatment  facilities, 
Wastewater,  Wastewater  management. 

In  1983  the  town  of  Winnsboro,  South  Carolina, 
upgraded  its  wastewater  treatment  plant  from  sec- 
ondary to  advanced  treatment  and  expanded  the 
plant's  capacity  to  1.6  million  gallons  per  day  of 
sewage.  Problems  during  start-up  and  during  the 
next  two  years  led  to  a  pattern  of  noncompliance 
with  Federal  and  state  regulations.  Specific  prob- 
lems included:  (1)  failure  to  meet  NPDES  stand- 
ards for  BOD,  total  suspended  solids,  and  ammo- 
nia, (2)  insufficient  level  of  staff  certification,  (3) 
lack  of  in-house  laboratory  testing,  (4)  inadequate 
process  control  leading  to  foaming  in  the  aeration 
tanks  and  no  return  of  activated  sludge,  (5)  im- 
proper sludge  treatment  evidenced  by  digesters 
filled  with  water  rather  than  sludge,  (6)  lack  of  a 
program  for  preventative  maintenance  or  stocking 
spare  parts,  (7)  limited  emergency  power  in  an  area 
known  for  black-outs,  (8)  inoperable  pressure  filter 
system,  and  (9)  difficulties  in  budgeting  for  effec- 
tive improvements.  Metcalf  and  Eddy  Services 
was  contracted  by  the  town  to  operate  and  main- 
tain both  the  wastewater  and  water  plants  for  five 
years.  A  detailed  description  of  the  steps  taken  by 
the  contracted  company  were  provided  and  the 
positive  results  were  presented.  (Wood-PTT) 
W88-02808 


COUNTY  DEVELOPS  UNIQUE  PLANT  TO 
TREAT  SEPT  AGE, 

Smally,  Wellford  and  Nalven,  Inc.,  Sarasota,  FL. 
W.  C.  Parsons. 

Public  Works  PUWOAH,  Vol.  118,  No.  6,  p  76-77, 
June  1987.  2  fig. 

Descriptors:  'Septic  sludge,  'Wastewater  treat- 
ment, 'Chorine  oxidation  process,  'Oxidation 
process,  'Wastewater  facilities,  Septage,  Septic 
tanks,  Chemical  treatment,  Wastewater, 
Wastewater  oxidation,  Sarasota  County,  Florida, 
Sludge,  Sludge  drying. 

Septage,  the  product  of  septic  tanks,  is  a  partially 
digested  offensive  mixture  of  liquid  and  solid 
water-borne  materials  accumulated  over  several 
months  to  many  years  in  a  tank  or  cesspool.  Al- 
though its  origin  is  the  same  as  raw  sewage,  sep- 
tage is  the  end  result  of  an  anaerobic  process  that 
concentrates  most  of  the  original  materials  into  a 
potent  residue  which  cannot  be  treated  by  the 
processes  used  by  most  wastewater  treatment 
plants  except  in  minute  quantities.  A  solution  to  the 
treatment  of  this  waste  was  sought  by  Sarasota 
County,  Florida,  which  had  an  estimated  40,000 
septic  tanks  in  1983  and  adds  approximately  1,000- 
15,000  yearly.  After  evaluation  of  a  number  of 
processes,   chlorine  oxidation   was   recommended 
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■ecause  the  process  chemistry  destroys  pathogens 
nd  produces  a  sludge  that  should  not  reputnfy 
nd  is  environmentally  acceptable  to  regulatory 
gencies.  The  principal  advantages  of  chlorine  oxi- 
lation  are:  (1)  use  of  chemicals  and  energy  only 
vhen  the  plant  is  in  operation,  (2)  ability  to  handle 
Tease  without  separation  through  increased  chlo- 
ine  usage.  (3)  lack  of  effect  by  shockloads,  (4) 
jroduction  of  sterile  sludge,  (5)  rapid  dewatenng 
hrough  use  of  polymers,  and  (6)  previous  success 
n  treating  septage.  Diagrams  of  the  plant  design 
,vere  provided.  The  constructed  plant  was  started 
jp  in  May  1986  and  has  run  well  for  a  year  with 
lormal  maintenance  costs.  (Wood-PTT) 
W88-02810 

PURIFICATION  AND  SELECTIVE  DETOXIFI- 
CATION OF  WASTE-DUMP  SEEPAGE  WATER 
BY  USING  NONPOLAR  ADSORPTION 
RESINS  (REINIGUNG  UND  SELEKTIVE  ENT- 
GIFTUNG  VON  DEPONIE-SICKERWASSER 
UNTER  EINSATZ  VON  UNPOLAREN  ADSOR- 
BERHARZEN), 
Didier-Werke     AG.,     Komgswinter     (Germany, 

CD    \ 

H.  Bender,  A.  Boehm,  H.-E.  Buehler,  and  E. 

Chemieingenieurtechnik  CITEAH,  Vol.  59,  No.  5, 
p  419-421,  1987.  3  fig,  1  tab,  4  ref. 

Descriptors:  'Seepage,  'Waste  dumPs- 
•Wastewater  treatment,  'Resins,  Leachates,  Ad- 
sorption, Column  chromatography,  Pilot  plants, 
Molecular  structure,  Polarity. 

Waste-dump  seepage  often  contains  poorly  degrad- 
able  and  sometimes  highly  toxic  contaminants  and 
it  thus  presents  a  considerable  problem  in  many 
locations.  Optimized  removal  of  such  pollutants  is 
often  achieved  by  application  of  a  combination  of 
several  techniques  in  sequence.  The  coverage,  se- 
lectivity, and  reliability  of  such  a  sequence  can  be 
increased  through  use  of  an  adsorption-resin  step 
as  the  core  purification  unit.  Given  the  hydropho- 
bic nature  of  most  classes  of  organic  pollutants,  a 
nonpolar  resin  surface  should  more  effectively 
bind  the  pollutants  the  smaller  their  dipole  moment 
and  the  larger  their  molecular  mass.  This  hypothe- 
sis was  tested  in  the  laboratory  and  supportive 
results  were  obtained.  A  pilot  plant  based  on  this 
technology  is  described'The  pilot  plant  makes  use 
of  two  adsorption  columns  in  tandem,  arranged  so 
that  one  can  be  operated  to  remove  pollutants 
while  the  resin  of  the  other  is  being  regenerated, 
thus  maximizing  selectivity  and  efficacy.  (Airone- 
PTT) 
W88-02815 


which  the  model  may  be  implemented  for  both 
education  and  engineering  practice.  (Author's  ab- 
stract) 
W88-02820 


GENERAL  MODEL  FOR  SINGLE-SLUDGE 
WASTEWATER  TREATMENT  SYSTEMS, 

Technical  Univ.  of  Denmark,  Lyngby.  Dept.  of 
Sanitary  Engineering. 

M.  Henze,  C.  P.  L.  Grady,  W.  Gujer,  G.  V.  R. 
Marais,  and  T.  Matsuo. 

Water  Research  WATRAG,  Vol.  21,  No.  5,  p  SOS- 
SIS,  1987.  2  fig,  4  tab,  19  ref. 

Descriptors:  'Biological  wastewater  treatment, 
•Activated  sludge,  'Model  studies,  'Wastewater 
treatment,  'Mathematical  models,  Computers, 
Computer  models,  Chemical  oxidation,  Nitrifica- 
tion, Denitrification,  Project  planning. 

In  1983  IAWPRC  formed  a  task  group  to  facilitate 
the  application  of  practical  models  to  the  design 
and  operation  of  biological  wastewater  treatment 
systems.  This  paper  is  a  summary  of  the  report 
prepared  by  the  task  group.  It  presents  the  model 
development  for  single-sludge  systems  performing 
carbon  oxidation,  nitrification,  and  denitrification. 
The  model  includes  eight  fundamental  processes 
aerobic  growth  of  heterotrophic  biomass,  anoxic 
growth  of  heterotrophic  biomass,  aerobic  growth 
of  autotrophic  biomass,  decay  of  heterotrophic  bio- 
mass, decay  of  autotrophic  biomass,  ammonifica- 
tion  of  soluble  organic  nitrogen,  hydrolysis  of  en- 
trapped particulate  organic  matter,  and  hydrolysis 
of  entrapped  organic  nitrogen.  Methods  are  sug- 
gested for  characterization  of  wastewaters  and  esti- 
mation of  parameter  values  in  ways  consistent  with 
the  model.  Finally,  techniques  are  presented  by 


EFFECT  OF  OXIDANTS  ON  MICROALGAL 
FLOCCULATION, 

Technion  -  Israel  Inst,  of  Tech.,  Haifa.  Dept.  of 
Environmental  and  Water  Resources  Engineering. 
A.  Sukenik,  B.  Teltch,  A.  W.  Wachs,  G.  Shelef, 
and  I.  Nir. 

Water  Research  WATRAG,  Vol.  21,  No.  5,  p  533- 
539,  1987.  6  fig,  1  tab,  19  ref. 

Descriptors:  'Flocculation,  'Wastewater  treat- 
ment, 'Water  treatment,  *Chlorine,  'Ozone, 
•Scenedesmus,  Algae,  Chemical  oxidation,  Pre- 
treatment  of  water,  Chlorination. 

The  effects  of  chlorine,  ozone,  and  chlorine  diox- 
ide on  Scenedesmus  sp.  cultures  were  studied. 
Algal  cell  viability  and  chlorophyll  concentration 
decreased,  and  the  concentration  of  dissolved  or- 
ganic substances  increased  with  increasing  applied 
oxidant  concentration.  Pretreatment  with  chlorine 
dioxide  (1.3  or  5  mg/1)  or  ozone  (2.6,  4.6,  or  8.1 
mg/1)  on  algal  cultures  enhanced  algal  flocculation 
with  alum,  while  prechlorination  with  10  or  20 
mg/1  increased  the  required  dosage  of  alum  by 
15%.  Scanning  electron  micrographs  of  oxidized 
cells  revealed  drastically  adverse  effects  upon  the 
cell  surface  architecture:  in  addition  to  the  oxida- 
tion of  noncellular  organic  materials,  the  oxidants 
damaged  both  cell  surface  structures  and  intracel- 
lular components.  A  model  explaining  the  effects 
of  the  different  oxidants  on  microalgal  floccula- 
tiuon  is  suggested.  (Author's  abstract) 
W88-02823 

MOBILITY   AND   EXTRACTION   OF   HEAVY 

METALS  FROM  SEWAGE  SLUDGES  (MOBI- 

LITE      ET      EXTRACTION      DES      METAUX 

LOURDS   ASSOCIES    AUX   BOUES   DE   CTA- 

TIONS  D'EPURATION), 

Laboratoire  Central  des  Ponts  et  Chaussees,  Bou- 

guenais  (France). 

M  Legret,  L.  Divet,  and  P.  Marchandise. 

Water  Research  WATRAG,  Vol.  21,  No.  5,  p  541- 

547,  1987.  9  tab,  16  ref. 

Descriptors:  'Heavy  metals,  'Sludge,  'Mercury, 
•Cadmium,  *Nickel,  *Lead,  'Wastewater  treat- 
ment, *  Separation  techniques,  Acetic  acid. 

The  distribution  of  heavy  metals  was  determined  in 
the  various  component  phases  of  sewage  sludges 
sampled  at  various  stages  of  treatment  and  the 
mobility  of  cadmium  and  nickel  was  investigated, 
together  with  the  possibility  of  extracting  these 
metals  from  the  sludges,  whose  agricultural  use 
would   otherwise  be   limited.   The  sludges  came 
from  a  plant  treating  sewage  from  the  Bordeaux 
urban  area,  including  liquid  wastes  from  a  battery 
manufacturing  plant.  These  sludges  were  charac- 
terized by  very  high  levels  of  nickel  and  cadmium. 
Mixed  fresh  sludges,  anaerobic  digested  sludges, 
autoclaved  sludges,  and  filter  press  dried  sludges 
were  investigated.  Aerobic  stabilization  of  mixed 
fresh  sludges  was  effected  in  the  laboratory  to 
make  it  possible  to  compare  the  behavior  of  the 
metals  in  aerobic  and  anaerobic  conditions.  Deter- 
mination of  the  heavy  metals  dissolved  in  pore 
water   revealed   that   nickel   is   the   most   soluble 
metal,  while  cadmium  and  lead  are  entirely  associ- 
ated with  the  solid  phase.  During  treatment  the 
metals  become  less  easy  to  mobilize,  tending  to 
associate  with  the  reducible  and  residual  phases.  It 
nevertheless  seems  that,  in  dried  sludges  that  are  to 
be  released  into  the  environment,  all  heavy  metals 
except   lead  are  liable  to  salting  out,   especially 
nickel  and  cadmium.  Nickel  is  easier  to  extract 
from  the  sludges  than  cadmium,  and  acetic  acid 
gives  the  best  extraction  yields.  Metals  are  more 
readily    extracted    from    the    aerobic    stabilized 
sludges  than  from  sludges  produced  by  other  treat- 
ments. (Author's  abstract) 
W88-02824 


National  Technical  Univ.,  Athens  (Greece).  Dept. 

of  Civil  Engineering. 

A.  D.  Andreadakis. 

Water  Research  WATRAG,  Vol.  21,  No.  5,  p  559- 

565,  1987.  10  fig,  2  tab,  17  ref. 

Descriptors:  'Filter  media,  'Organic  matter, 
•Rural  areas,  *Septic  tanks,  'Nitrogen  compounds, 
'Wastewater  treatment,  Trenches,  Suspended 
solids,  Denitrification,  Nitrates,  Soil  properties, 
Subsurface  drainage. 

The  performance  of  an  on  site  sewage  treatment 
and  disposal  system  consisting  of  a  septic  tank,  a 
gravel  filter,  a  sand  filter  and  soil  absorption 
trenches  operated  alternatively,  was  studied  in  re- 
lation to  organic  matter  and  nitrogen  removal  effi- 
ciency. The  system  was  simulated  with  the  aid  of  a 
laboratory  scale  model.  BOD  sub  5  and  SS  remov- 
al efficiencies  averaged  92.9  and  93.4%  respective- 
ly. Substantial  removal  of  nitrogen  (up  to  70%) 
was  achieved  due  to  nitrification  followed  by  deni- 
trification. Removal  efficiencies  were  found  to 
depend  on  the  compaction  characteristics  of  the 
filter  media  and  the  soil,  the  hydraulic  loading 
applied  and  the  flow  conditions  (saturated/  unsatu- 
rated). The  results  indicate  that  the  system  under 
consideration  is  a  feasible  alternative  for  on  site 
treatment  and  disposal  of  domestic  sewage.  Under 
favorable  soil  conditions  the  system  can  be  applied 
to  areas  fairly  dense  in  population  (e.g.  suburban 
areas  with  multistory  buildings)  where  the  conven- 
tional system  is  not  applicable.  (Airone-PTT) 
W88-02826 


ORGANIC  MATTER  AND  NITROGEN  RE- 
MOVAL BY  AN  ON  SITE  SEWAGE  TREAT- 
MENT AND  DISPOSAL  SYSTEM, 


ADSORPTION  OF  ORGANIC  COMPOUNDS 
ONTO  ACTIVATED  CARBON, 

Rome  Univ.  (Italy). 

M.  C.  Annesini,  F.  Gironi,  M.  Ruzzi,  and  C. 

Tomei. 

Water  Research  WATRAG,  Vol.  21,  No.  5,  p  567- 

571,  1987.  7  fig,  1  tab,  13  ref,  append. 

Descriptors:  'Adsorption,  'Activated  carbon,  •Or- 
ganic compounds,  *  Physico-chemical  properties, 
Wastewater  treatment,  Sugars. 

Adsorption  isotherms  of  acetone,  propionaldehyde, 
methyl  isobutyl  ketone,  and  sucrose  from  aqueous 
solutions  onto  granular  activated  carbon  have  been 
determined.  Multi-solute  data  have  been  compared 
with  the  theoretical  prediction  obtained  from  the 
ideal  adsorbed  solution  model.  The  agreement  be- 
tween calculated  and  observed  results  is  satisfac- 
tory. Only  the  system  sucrose-methyl  isobutyl 
ketone  shows  significant  deviation  between  experi- 
mental and  predicted  values.  Therefore  the  model 
can  be  successfully  utilized  in  the  design  of  activat- 
ed carbon  units.  (Author's  abstract) 
W88-02827 


PERCENTILE  ESTIMATION  FOR  WATER 
QUALITY  DATA, 

WRC  Engineering,  Swindon  (England). 
R  W  Crabtree,  I.  D.  Cluckie,  and  C.  F.  Forster. 
Water  Research  WATRAG,  Vol.  21,  No.  5,  p  583- 
590    1987.    3  fig,  4  tab,   28   ref,  append.   SERC 
research  grant  (GR/B/87870). 

Descriptors:  *Water  quality,  *Statistical  methods, 
•Data  interpretation,  *Wastewater  treatment,  Sta- 
tistical analysis,  Probability  distribution,  England. 

A  survey  of  methods  used  by  the  Regional  Water 
Authorities  found  that  three  techniques  are  com- 
monly employed  for  percentile  estimation  of  BOD 
and  solids  leads  in  discharged  wastewater:  (1)  as- 
suming a  parametric  probability  distribution,  (2) 
using  a  non-parametric  percentile  estimation  tech- 
nique, and  (3)  statistically  testing  the  fit  of  an 
assumed  distribution.  In  this  study,  mathematical 
probability  distribution  fitting  techniques  were  ap- 
plied to  334  water  quality  datasets  for  a  variety  of 
rivers  and  effluents  distributed  throughout  Eng- 
land and  Wales.  The  results  indicated  that  the 
'best'  estimate  of  the  95  percentile  from  a  dataset 
should  be  based  upon  probability  distribution  fit- 
ting. An  untested  assumption  made  about  the  un- 
derlying distribution  of  the  data  may  produce  an 
erroneous  result  in  the  subsequent  water  quality 
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consent  determination.  The  three  parametric  distri- 
butions selected  (normal,  lognormal,  and  Pearson 
Type  3)  could  be  fitted  to  half  of  the  datasets 
studied.  Results  suggested  that  the  Pearson  Type  1 
distribution  may  also  be  suitable  for  fitting  to  water 
quality  data.  The  arbitrary  use  of  non-parametric 
techniques  may  fail  to  make  the  most  effective  use 
of  the  information  contained  in  the  data.  (Author's 
abstract) 
W88-02829 


NUTRIENT  REMOVAL  FROM  EFFLUENTS 
BY  AN  ARTIFICIAL  WETLAND:  INFLUENCE 
OF  RHIZOSPHERE  AERATION  AND  PREF- 
ERENTIAL FLOW  STUDIED  USING  BRO- 
MIDE AND  DYE  TRACERS, 
Commonwealth  Scientific  and  Industrial  Research 
Organization,  Griffith  (Australia).  Centre  for  Irri- 
gation Research. 
K.  H.  Bowmer. 

Water  Research  WATRAG,  Vol.  21,  No.  5,  p  591- 
599,  1987.  6  fig,  7  tab,  19  ref. 

Descriptors:  *Macrophytes,  *Biological  filters, 
•Nitrogen  compounds,  *Wastewater  treatment, 
*Land  disposal,  'Tracers,  'Aeration,  Rhizosphere, 
Gravel,  Ammonium,  Mineralization,  Nitrification, 
Nitrates,  Channeling,  Wetlands,  Dye  releases,  Bro- 
mides. 

Effluents  from  rural  industry  can  be  treated  by 
percolation  through  the  root  zones  of  emergent 
macrophytes  growing  in  a  gravel  substratum.  The 
hydrology  of  these  systems  is  complex,  being 
driven  by  both  gravity  and  transpiration,  and  so 
measurements  of  nutrient  transformations  within 
the  systems  are  complicated  by  incomplete  mixing. 
Pulse  addition  of  dye  and  bromide  tracers  concur- 
rently with  nutrients  has  been  used  in  one  such 
experimental  artificial  wetland  to  investigate  the 
rates  and  processes  of  nutrient  removal.  The  tracer 
was  used  for  comparison  to  compensate  for  incom- 
plete mixing  and  concentration  caused  by  evapo- 
transpiration.  Nitrogen  removal  efficiency  is  de- 
pendent on  sequential  mineralization  of  organic 
nitrogen  to  ammonium  nitrogen,  followed  by  nitri- 
fication of  the  ammonium  to  nitrate  or  nitrite  and 
denitrification  of  nitrate  or  nitrite  to  gaseous  nitro- 
gen products.  The  effluent  from  a  rendering  plant 
was  dominated  by  organic  and  ammonium-nitro- 
gen, and  efficiency  of  nitrogen  removal  was  prob- 
ably impaired  by  inadequate  rates  of  mineralization 
and  nitrification.  Aeration  is  required  for  the  latter 
process.  Apparently  the  macrophytes  were  not 
introducing  sufficient  oxygen  into  the  effluent  for 
nitrification  to  be  complete.  This  may  reflect  an 
inadequate  outward  radial  diffusion  of  oxygen  into 
the  rhizosphere,  or  the  effects  of  channeling  of  the 
effluent  in  preferential  flow  paths  around  the  aerat- 
ing root  masses,  requiring  changes  in  system 
design.  (Author's  abstract) 
W88-02830 


ROLE  OF  WOODY  VEGETATION  IN  PRE- 
VENTING GROUND  WATER  POLLUTION  BY 
NITROGEN  FROM  SEPTIC  TANK  LEACHATE, 

Rutgers  -  The  State  Univ.,  New  Brunswick,  NJ. 
Center  for  Coastal  and  Environmental  Studies. 
J.  G.  Ehrenfeld. 

Water  Research  WATRAG,  Vol.  21,  No.  5,  p  605- 
614,  1987.  2  fig,  8  tab,  46  ref. 

Descriptors:  'Pine  Trees,  *Oak  trees,  'Nitrogen 
compounds,  'Leachates,  'Water  pollution  control, 
•Wastewater  treatment,  'Wastewater  disposal, 
•Model  studies,  'Septic  tanks,  'Groundwater  pol- 
lution, Wetlands,  Sand,  Land  use  planning,  Ni- 
trates, Ammonia,  Suburban  areas,  Plant  popula- 
tion. 

The  ability  of  woody  vegetation  to  remove  nitro- 
gen from  septic  tank  leachate  was  studied  in  pine 
upland,  oak  upland  and  hardwood  wetland  habitats 
of  the  New  Jersey  Pinelands.  The  study  was  stimu- 
lated by  the  incorporation  of  a  term  for  plant 
uptake  in  nutrient  dilution  models  used  for  Pine- 
lands  land-use  management  decisions.  Plant  re- 
sponse was  studied  at  sites  involving  septic  tank 
leach  fields  and  matched  control  sites  for  each 
habitat  type.  At  each  site,  total  biomass,  net  pro- 
duction, and  tissue  N  concentrations  for  the  domi- 


nant species  were  determined.  The  hardwood  wet- 
land habitat  had  a  total  biomass  of  15.9  MT/ha,  a 
net  primary  production  of  5.4  MT/ha/yr,  and  a  net 
N  uptake  of  75-80  kg  N/ha/yr.  Tissue  N  values  for 
wetland  trees  and  shrubs  did  not  show  significant 
differences  between  control  and  experimental  sites. 
The  pine  upland  communities  had  a  biomass  of  55 
MT/ha  and  a  net  production  of  5.7  MT/ha/yr.  Net 
N  uptake  ranged  from  45  kg  N/ha/yr  (control 
sites)  to  56  kg  N/ha/yr  (experimental  sites).  The 
oak  upland  communities  had  a  biomass  of  59  MT/ 
ha  and  a  net  primary  production  of  5.0  MT/ha/yr. 
Net  uptake  ranged  from  55  kg  N/ha/yr  in  the 
control  sites  to  63.9  kg  N/ha/yr.  Tissue  N  concen- 
trations showed  significant  increases  for  tree  but 
not  shrub  species  in  both  upland  habitats.  The 
capacity  of  the  upland  woody  plants  to  increase  N 
uptake  and  storage  appears  to  be  related  to  rooting 
depth  and  to  the  proximity  of  the  plants  to  the 
drain  tile:  only  plants  with  deep  taproots,  growing 
close  to  (within  1  M)  the  trench  showed  significant 
increases  in  uptake.  It  is  suggested  that  only  by 
augmenting  appropriate  natural  vegetation  with 
supplementary  tree  plantings  can  upland  vegeta- 
tion be  utilized  to  reduce  nitrogen  movement  to 
groundwater  from  septic  systems  in  sandy  soil; 
vegetation  at  naturally  occurring  densities  will  not 
have  a  significant  effect  on  water  quality.  (Au- 
thor's abstract) 
W88-02832 


ANAEROBIC  DEGRADATION  OF  NONIONIC 
AND  ANIONIC  SURFACTANTS  IN  ENRICH- 
MENT CULTURES  AND  FIXED-BED  REAC- 
TORS, 

Konstanz  Univ.  (Germany,  F.R.).  Fakultaet  fuer 

Biologie. 

S.  Wagener,  and  B.  Schink. 

Water  Research  WATRAG,  Vol.  21,  No.  5,  p  615- 

622,  1987.  7  fig,  2  tab,  32  ref. 

Descriptors:  'Nonionic  surfactants,  'Methane  bac- 
teria, 'Alkylbenzene  sulfonates,  'Wastewater 
treatment,  'Anaerobic  conditions,  Surfactants, 
Soaps,  Biological  wastewater  treatment,  Sludge, 
Foaming,  Sedimentation,  Settling  tanks. 

Anaerobic  biodegradation  and  inhibitory  effects  of 
nonionic  and  anionic  surfactants  on  methanogenic 
fermentation  were  tested  in  incubation  experiments 
with  anoxic  sediment  samples  and  sewage  sludge. 
Alkylsulfonates  and  alkylbenzenesulfonates  were 
not  degraded  but  inhibited  methanogenesis  from 
sludge  constituents  at  concentrations  of  >  or  =  10 
mg/1.  Sodium  dodecylsulfate  was  at  least  partly 
degraded  after  adaptation  at  concentrations  <  or 
=  100  mg/1  and  the  sulfate  group  was  reduced  to 
sulfide.  The  polyethylene  glycol  moiety  of  alkyl- 
phenol  ethoxylates  was  fermented  to  methane  at 
concentrations  <  or  =  500  mg/1  whereas  the 
alkylphenol  residue  probably  remained  unchanged. 
Alkylethoxylates  were  completely  degraded  to 
methane  and  C02  at  concentrations  up  to  1.0  g/1. 
Complete  anaerobic  degradation  of  this  surfactant 
type  to  methane,  C02,  and  traces  of  acetate  and 
propionate  was  demonstrated  in  a  lab  scale  anaero- 
bic fixed-bed  reactor,  either  with  prereduced  min- 
eral salts  medium  or  with  air-saturated  artificial 
wastewater.  This  process  lends  itself  as  a  suited, 
inexpensive  means  for  treatment  of  wastewaters 
containing  enhanced  loads  of  nonionic  surfactants, 
e.g.  from  the  surfactant  manufacturing  or  process- 
ing industry.  (Author's  abstract) 
W88-02833 


REMOVAL  OF  VICTORIA  BLUE  FROM 
AQUEOUS  SOLUTION  BY  FLY  ASH, 

Banaras  Hindu  Univ.,  Varanasi  (India). 

S.  K.  Khare,  K.  K.  Panday,  R.  M.  Srivastava,  and 

V.  N.  Singh. 

Journal  Chemical  Technology  and  Biotechnology 

JCTBDC,  Vol.  38,  No.  2,  p  99-104,  1987.  5  fig,  1 

tab,  6  ref. 

Descriptors:  'Fly  ash,  'Wastewater  treatment, 
'Victoria  blue,  •Solutions,  'Adsorption,  Diffusion, 
Mass  transfer,  Equilibrium,  Dyes. 

The  use  of  fly  ash  for  the  removal  of  victoria  blue 
(CI26.44045)  from  aqueous  solution  at  different 
concentrations  and  pH  has  been  investigated.  The 


process  follows  first  order  adsorption  rate  expres- 
sion and  the  rate  constant  was  found  to  be  .017/ 
min  at  a  victoria  blue  concentration  of  .0001  M  and 
25  C.  The  uptake  of  victoria  blue  by  fly  ash  is 
diffusion  controlled  and  the  value  of  mass  transfer 
coefficient  is  .0000125  cm/sec.  The  equilibrium 
data  fit  well  in  the  Langmuir  model  of  adsorption. 
Maximum  removal  was  noted  at  pH  8.0.  Low 
desorption  of  dye  from  adsorbent  surface  indicates 
that  the  process  may  not  be  essentially  a  reversible 
one.  (Author's  abstract) 
W88-02841 


ESTIMATING  VOLATILE  ORGANIC  COM- 
POUND  EMISSIONS  FROM  PUBLICLY 
OWNED  TREATMENT  WORKS, 

Illinois  Univ.  at  Urbana-Champaign.  Dept.  of  Civil 

Engineering. 

E.  Namkung,  and  B.  E.  Rittmann. 

Journal     Water     Pollution     Control     Federation 

JWPFA5,  Vol.  59,  No.  7,  p  670-678,  July  1987   4 

fig,  1 1  tab,  20  ref. 

Descriptors:  'Wastewater  treatment,  'Path  of  pol- 
lutants, 'Volatile  organic  compounds,  'Model 
studies,  'Activated  sludge,  Adsorption,  Volatiliza- 
tion, Biodegradation,  Emissions. 

This  study  estimated  the  annual  emission  rates  of 
individual  and  total  VOCs  from  the  Calumet  and 
West-southwest  Wastewater  Treatment  Plants 
(WTPs)  of  the  Metropolitan  Sanitary  District  of 
Greater  Chicago  (MDSGC).  A  mathematical 
model  of  the  activated  sludge  treatment  process 
was  developed  from  the  fundamentals  of  VOC 
convection,  volatilization  to  the  air,  adsorption 
onto  biological  solids,  and  biodegradation.  Actual 
plant  operating  conditions  were  used  to  estimate 
how  much  of  the  input  VOCs  are  stripped  to  the 
air  when  the  other  mechanisms  of  VOC  removal 
are  also  acting  and  competing  with  volatilization. 
The  best  estimates  of  total  VOC  emissions  to  the 
atmosphere  at  the  Calumet  and  West-southwest 
WTPs  are  10  and  42  T/a,  respectively,  and  occur 
when  the  first-order  biological  reaction  constant, 
kl,  is  >  or  =  0.1  cu  m/g  VSS-day  for  the  biode- 
gradable VOCs  and  0.0  cu  m/g  VSS-day  for  the 
nonbiodegradable  VOCs.  Biodegradation  is  the 
most  important  mechanism  in  removal  of  total 
VOCs,  volatilization  is  small  compared  to  biode- 
gradation, and  adsorption  is  a  negligible  sink.  The 
key  points  for  successful  estimation  of  VOC  emis- 
sion rate  from  POTWs  to  the  air  during  the  acti- 
vated sludge  treatment  is  to  choose  which  com- 
pounds can  be  biodegraded  aerobically  and  to 
properly  include  the  actual  G/Q  ratio.  (Author's 
abstract) 
W88-02843 


COMPARISON  OF  TRICKLING  FILTER 
MEDIA, 

CH2M/Hill,  Corvallis,  OR. 

J.  R.  Harrison,  and  G.  T.  Daigger. 

Journal     Water     Pollution     Control     Federation 

JWPFA5,  Vol.  59,  No.  7,  p  679-685,  July  1987.  6 

fig,  3  tab,  1 1  ref. 

Descriptors:  'Wastewater  treatment,  'Trickling 
filters,  'Comparison  studies,  Filter  media,  Per- 
formance evaluation,  Effluents,  Pollution  load. 

Pilot  studies  were  conducted  to  determine  the  rela- 
tive performance  and  operational  characteristics  of 
six  major  types  of  trickling  filter  media  currently 
available.  The  media  were  tested  in  parallel  using 
1.22  m  by  2.44  m  deep  (4  ft  by  4  ft  by  8  ft  deep) 
test  units.  The  media  tested  included  horizontal 
media  (consisting  of  horizontal  redwood  laths); 
vertical,  60  C  crossflow,  and  45  C  crossflow  plastic 
sheet  media;  a  random  plastic  media;  and  conven- 
tional rock  media.  Performance  factors  tested  in- 
cluded soluble  BOD  and  soluble  COD  removal, 
effluent  nonsettleable  suspended  solids  concentra- 
tions, and  nitrification.  Operating  characteristics 
considered  included  plugging  potential,  the  pres- 
ence of  filter  flies,  and  the  distribution  of  bio- 
growth.  The  results  indicated  that  differences  in 
performance  and  operational  characteristics  may 
affect  which  media  is  selected  for  a  particular 
application.  In  general,  60  D  crossflow  media  dem- 
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onstrated  superior  performance  at  low  organic 
loadings,  while  vertical  media  demonstrated  supe- 
rior performance  at  medium  and  high  organic 
loadings.  The  operational  characteristics  of  these 
media  also  tended  to  be  superior  to  those  of  the 
other  media  tested.  (Author's  abstract) 
W88-02844 


HYDRAULICS  OF  HORIZONTAL  SHAFT  OXI- 
DATION DITCHES, 

Gutteridge,  Haskins  and  Davey  Pty  Ltd.,  Brisbane 

(Australia). 

K.  J.  Hartley. 

Journal     Water     Pollution     Control     Federation 

JWPFA5,  Vol.  59,  No.  7,  p  686-694,  July  1987.  14 

fig,  2  tab,  5  ref. 

Descriptors:  'Wastewater  lagoons,  'Hydraulic  ma- 
chinery, 'Wastewater  treatment,  'Hydraulics, 
•Design  criteria,  'Aeration,  'Oxidation,  Velocity, 
Circulation,  Rotors. 

To  date  there  has  been  no  fundamental  method  of 
designing  the  geometry  of  an  oxidation  ditch  aer- 
ated with  horizontal  shaft  brush-type  aerators. 
Adequate  circulating  velocity  must  be  maintained 
to  keep  solids  in  suspension  while  allowing  power 
turndown  to  match  variations  in  oxygen  demand. 
On  the  other  hand,  excessive  velocity  reduces  oxy- 
genation capacity.  This  paper  develops  a  design 
method  based  on  the  pumping  characteristics  of 
horizontal  shaft  rotors.  The  effects  of  rotor  speed 
and  immersion,  water  depth,  and  baffling  are  in- 
cluded. Rotor  power  characteristics  are  also  cov- 
ered. Test  results  are  presented  to  demonstrate  the 
successful  application  of  the  method  to  the  design 
of  a  deep  (3.6  m)  oxidation  ditch.  (Author's  ab- 
stract) 
W88-02845 


STATE-OF-THE-ART  HYDROGRAPH  CON- 
TROLLED RELEASE  (HCR)  LAGOONS, 

ERM-Southeast,  Inc.,  Marietta,  GA. 

J.  Zirschsky,  and  R.  E.  Thomas. 

Journal     Water     Pollution     Control     Federation 

JWPFA5,  Vol.  59,  No.  7,  p  695-698,  July  1987.  5 

fig,  2  tab,  2  ref. 

Descriptors:  'Wastewater  lagoons,  'Hydrograph 
controlled  release,  'Wastewater  treatment, 
'Streamflow,  Water  quality,  Costs,  Flow,  Moni- 
toring, Design  standards. 

In  a  Hydrograph  Controlled  Release  (HCR) 
lagoon,  wastewater  is  discharged  from  the  lagoon 
only  when  the  stream  flow  is  sufficient  to  prevent 
water  quality  degradation.  The  results  of  a  nation- 
wide assessment  of  HCR  systems,  discussed  herein, 
shows  that  such  systems  can  be  a  very  cost-effec- 
tive means  for  upgrading  an  existing  treatment 
system  or  for  building  a  new  treatment  system.  For 
ease  of  operation  and  reliability,  simple  flow  moni- 
toring discharge  systems  are  recommended.  Specif- 
ic examples  of  effective  systems  and  other  design 
considerations  are  discussed  in  this  paper.  (Au- 
thor's abstract) 
W88-02846 


SKELETON  BUILDERS  FOR  CONDITIONING 
OILY  SLUDGE, 

Technion  -  Israel  Inst,  of  Tech.,  Haifa.  Faculty  of 

Civil  Engineering. 

J.  Zall,  N.  Galil,  and  M.  Rebhun. 

Journal     Water     Pollution     Control     Federation 

JWPFA5,  Vol.  59,  No.  7,  p  699-706,  July  1987.  12 

fig,  5  tab,  14  ref 

Descriptors:  'Wastewater  treatment,  'Sludge  con- 
ditioning, 'Skeleton  builders,  'Chemical  treatment, 
Filtration,  Sludge,  Wastewater. 

The  use  of  physical  conditioners  to  provide  a  more 
rigid  structure  to  oily  sludge  cakes  that  was  capa- 
ble of  maintaining  high  porosity  under  high  pres- 
sures experienced  during  filter  pressing  was  inves- 
tigated. Consolidation  tests  and  conventional  tests, 
(specific  resistance  and  solids  yield)  were  per- 
formed. Determinations  of  elastic  rebound  and 
compressibility  coefficients  helped  confirm  that 
cakes  from  chemical  conditioned  oily  sludge  by 


polymers    remained    highly    compressible    while 
those  conditioned  with  skeleton  builders  exhibited 
a  more  rigid  and  more  incompressible  structure. 
(Author's  abstract) 
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PHOSPHATE  RELEASE  AND  UPTAKE  IN  EN- 
HANCED BIOLOGICAL  PHOSPHORUS  RE- 
MOVAL FROM  WASTEWATER, 

British  Columbia  Univ.,  Vancouver.  Dept.  of  Civil 

Engineering. 

Y.  Comeau,  B.  Rabionwitz,  K.  J.  Hall,  and  W.  K. 

Olkham. 

Journal     Water     Pollution     Control     Federation 

JWPFA5,  Vol.  59,  No.  7,  p  707-715,  July  1987.  10 

fig,  2  tab,  33  ref. 

Descriptors:  'Wastewater  treatment,  'Biological 
wastewater  treatment,  'Phosphorus  removal, 
Model  studies,  Anaerobic  conditions,  Phosphates, 
Bacteria. 

A  series  of  batch  experiments  were  conducted  to 
provide  an  experimental  basis  for  a  biochemical 
model  explaining  the  mechanisms  involved  in  en- 
hanced biological  phosphorus  (bio-P)  removal. 
Phosphate  release  under  anaerobic  conditions  was 
reported  with  the  addition  of  acetate,  sodium  hy- 
droxide (high  pH),  2,4-dinitrophenol,  carbon  diox- 
ide, and  hydrogen  sulfide.  With  acetate  addition, 
carbon  storage  as  poly-Beta-hydroxybutyrate  was 
found.  Phosphate  uptake  was  observed  with  the 
addition  of  air  or  nitrate.  Potassium,  magnesium, 
and  calcium  co-transport  with  phosphate  was  also 
reported.  It  was  proposed  that  the  concept  of 
regulation  of  the  pH  gradient,  and  of  the  internal 
energy  level  of  bacteria  responsible  for  bio-P  re- 
moval, could  be  used  to  explain  phosphate  release 
and  uptake.  Implications  of  the  proposed  concepts 
for  full-scale  application  are  discussed.  (Author's 
abstract) 
W88-02848 


OPERATIONAL  VARIABLES  AFFECTING 
PERFORMANCE  OF  THE  SELECTOR-COM- 
PLETE MIX  ACTIVATED  SLUDGE  PROCESS, 

Amoco  Oil  Co.,  Naperville,  IL. 

S.  R.  Linne,  and  S.  C.  Chiesa. 

Journal     Water     Pollution     Control     Federation 

JWPFA5,  Vol.  59,  No.  7,  p  716-721,  July  1987.  3 

fig,  2  tab,  19  ref. 

Descriptors:  'Activated  sludge  process, 
'Wastewater  treatment,  'Microbial  studies,  'Reac- 
tors, Sludge,  Microorganisms,  Performance  eval- 
uation, Growth. 

The  stability  of  the  activated  sludge  process  is 
directly  related  to  the  microbial  population  devel- 
oped in  the  system.  Control  of  filamentous  orga- 
nism growth  and  sludge  settleability  was  achieved 
in  a  bench-scale  selector-complete  mix  reactor 
system.  Sludge  settleability,  as  measured  by  a  dilut- 
ed sludge  volume  index  analysis,  was  a  function  of 
system  substrate  profile,  system  activity  gradient, 
and  peak  potential  sludge  activity.  These  system 
characteristics  were  numerically  integrated  into  an 
overall  dimensionless  system  performance  number. 
The  system  performance  number  could  be  used  to 
assess  the  relative  magnitude  of  selection  pressures 
at  work  in  either  promoting  or  controlling  filamen- 
tous organism  growth.  (Author's  abstract) 
W88-02849 


ORGANIC  CONTAMINANTS  REMOVAL  FOR 
POTABLE  REUSE, 

Denver  Water  Dept.,  CO. 
S.  E.  Rogers,  D.  L.  Peterson,  and  W.  C.  Lauer. 
Journal     Water     Pollution     Control     Federation 
JWPFA5,  Vol.  59,  No.  7,  p  722-732,  July  1987.  5 
fig,  13  tab,  35  ref. 

Descriptors:  'Wastewater  treatment,  'Organic 
compounds,  'Coagulation,  'Oxidation,  'Adsorp- 
tion, 'Impaired  water  use,  Effluents,  Chromatogra- 
phy, Potable  water,  Organic  carbon. 

The  Denver  (Colo.)  Water  Department's  Potable 
Water  Reuse  Demonstration  Plant  uses  the  multi- 
ple organics  barriers  of  coagulation,  oxidation,  ad- 


sorption, membrane  separation  and  aeration  to 
produce  a  high  quality  drinking  water  from  sec- 
ondary municipal  wastewater  effluent.  The  paper 
describes  the  multiple  barrier  design  for  organics 
removal  and  presents  operational  experience  and 
performance  of  the  unit  processes.  Total  organic 
carbon  (TOC)  serves  as  the  primary  process  moni- 
tor, to  provide  a  single  measure  of  organic  concen- 
tration. Composition  of  the  organic  contamination 
is  determined  by  chromatographic  methods  aug- 
mented by  a  computerized  database,  which  is  used 
to  describe  the  effect  of  treatment  processes  on  the 
organic  species.  The  reuse  product  water  has  a 
lower  TOC  content  with  fewer  trace  organic  com- 
pounds at  lower  concentrations  than  does  potable 
water  produced  from  protected  watersheds.  (Au- 
thor's abstract) 
W88-02850 


OZONE  ABSORPTION  IN  WATER:  MASS 
TRANSFER  AND  SOLUBILITY, 

Centre    National    de    la    Recherche    Scientifique, 

Toulouse  (France).  Lab.  d'Anlyse  des  Interactions 

et  Couplages. 

A.  Ouederni,  J.  C.  Mora,  and  R.  S.  Bes. 

Ozone  Science  and  Engineering  OZSEDS,  Vol.  9, 

No.  1,  p  1-12,  1987.  5  fig,  21  ref. 

Descriptors:  'Ozone,  'Solutions,  'Absorption, 
'Water  treatment,  'Wastewater  treatment,  'Ozon- 
ation, 'Mass  transfer,  Henrys  law,  Temperature, 
Hydrogen  ion  concentration,  Ions,  Solubility. 

Mass  Transfer  of  ozone  absorbed  by  water  in  a 
semi-continuous  stirred  reactor  is  studied  at  the  lab 
scale.  Experimental  investigation  using  a  complete 
factorial  scheme  shows  a  predominant  effect  of 
agitation  speed  and  gas  flow  and  results  in  a  corre- 
lation for  the  mass  transfer  coefficient,  k  sub  1  (a). 
Solubility  of  ozone  in  water  is  estimated  by  evalua- 
tion of  an  apparent  Henry's  law  constant  for  differ- 
ent temperatures  (20  and  50  C),  pH  values  (2  and 
7)  and  at  constant  ionic  strength  (0.13).  (Author's 
abstract) 
W88-02851 


CHANGES  IN  THE  CHEMICAL  NATURE  OF  A 
BIOLOGICALLY  TREATED  WASTEWATER 
DURING  DISINFECTION  BY  OZONE, 

Poitiers  Univ.  (France).  Lab.  de  Chimie  de  l'Eau  et 

des  Nuisances. 

B.  Legube,  M.  Dore,  B.  Langlais,  M.  M. 

Bourbigot,  and  G.  Gouesbet. 

Ozone  Science  and  Engineering  OZSEDS,  Vol.  9, 

No.  1,  p  63-84,  1987.  4  fig,  7  tab,  24  ref. 

Descriptors:  'Wastewater  treatment,  'Ozonation, 
'Disinfection,  Wastewater,  Ozone,  Bacteria, 
Feces,  Amino  acids. 

Pilot  plant  studies  were  carried  out  on  the  effect  of 
ozone  on  the  chemical  content  of  a  secondary 
domestic  and  industrial  sewage.  Results  are  ex- 
pressed in  terms  of  COD,  BOD5,  nitrite  ion  con- 
centrations, bacterial  counts,  XAD-4-extractable 
compounds,  and  free  amino  acid  concentrations. 
Ozone  dosages  of  6  to  12  mg/L  were  found  to 
reduce  levels  of  fecal  bacteria,  COD  and  nitrite  ion 
concentrations  significantly,  to  modify  the  nature 
and  the  concentration  of  XAD-4-extractable  com- 
pounds, and  to  increase  the  concentration  of  free 
amino  acids.  (Author's  abstract) 
W88-02853 


DEODORIZING  OF  SLUDGE  SOLIDS  BY  AC- 
TINOMYCETES, 

Kyushu  Univ.,  Fukuoka  (Japan).  Faculty  of  Agri- 
culture. 

A.  Ishizaki,  H.  S.  Sidhu,  C.  Lim,  and  W.  Lim. 
Agricultural  and  Biological  Chemistry  ABCHA, 
Vol.  51,  No.  4,  p  1155-1157,  April  1987.  5  fig,  13 
ref. 

Descriptors:  'Wastewater  treatment,  'Actinomy- 
cetes,  'Isolation,  'Deodorizing,  'Sludge  treatment, 
Cultures,  Bacteria,  Fungi,  Sludge,  Activated 
sludge. 
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Thirteen  strains  of  Actinomycetes  were  isolated 
from  soil  in  and  around  the  factory  premises  of 
Ajinomoto  Malaysia.  Agar  plates  consisting  of  ac- 
tivated sludge  extract  (60%  by  vol.)  nystatin  (30 
mg/liter),  cycloheximide  (30  mg/liter)  and  agar- 
agar  (20  g/liter)  were  sterilized  at  120  C  for  30 
min.  One  gram  of  soil  was  suspended  in  10  ml  of 
sterile  water  and  shaken  for  10  min.  The  soil 
suspension  was  spread  on  the  surface  of  an  agar 
plate,  which  was  then  incubated  for  48  h  at  50  C 
for  monocolony  isolation.  The  13  strains  isolated 
were  used  for  the  monoculture  experiment  to 
evaluate  their  deodorizing  potential.  Only  two 
strains  were  deodorizing.  The  data  suggest  that 
living  cells  of  bacteria  and  fungi  became  fewer 
while  actinomycetes  increased  during  the  incuba- 
tion. (Alexander-PTT) 
W88-02886 


DEVELOPMENT  DOCUMENT  FOR  EFFLU- 
ENT LIMITATIONS  GUIDELINES  AND 
STANDARDS  FOR  THE  LEATHER  TANNING 
AND  FINISHING  POINT  SOURCE  CATEGO- 
RY, 

Environmental    Protection   Agency,    Washington, 
DC.  Effluent  Guidelines  Div. 
D.  F.  Anderson. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  PB83-172593, 
A20  in  paper  copy,  A01  in  microfiche.  EPA-440/ 
1-82/016,  November  1982.  Final  Report.  457  p,  6 
fig,  79  tab,  70  ref,  9  append. 

Descriptors:  'Wastewater,  'Wastewater  composi- 
tion, *Water  pollution  control,  Wastewater  analy- 
sis, Wastewater  disposal,  Water  pollution  control 
effects,  Regulationst  .  Legal  aspects,  Tannery 
wastes,  Industrial  wastes. 

This  document  presents  the  findings  of  an  exten- 
sive study  of  the  leather  tanning  industry  for  the 
purpose  of  developing  effluent  limitations  for  exist- 
ing point  sources,  standards  of  performance  for 
new  sources,  and  pretreatment  standards  of  per- 
formance sources  to  implement  the  Clean  Water 
Act.  The  study  covers  158  facilities  in  SIC  major 
group  3100  Leather  and  Leather  products,  and 
specifically  subgroup  SIC  3111,  leather  tanning 
and  finishing.  Effluent  limitations  guidelines  are  set 
forth  for  the  degree  of  effluent  reduction  attainable 
through  the  application  of  the  best  practicable 
control  technology  currently  available  (BPT),  and 
the  best  conventional  technology  pollutant  control 
technology  (BCT)  which  must  be  achieved  by 
existing  point  sources  by  July  1,  1984.  Standards  of 
performance  for  new  sources  (NSPS)  set  forth  the 
degree  of  effluent  reduction  that  is  achievable 
through  the  applications  of  the  best  available  dem- 
onstrated control  technology,  processes,  operating 
methods  or  other  alternatives.  Pretreatment  stand- 
ards for  existing  and  new  sources  (PSES  and 
PSNS)  set  forth  the  degree  of  effluent  reduction 
that  must  be  achieved  in  order  to  prevent  the 
discharge  of  pollutants  that  pass  through,  interfere 
with,  or  are  otherwise  incompatible  with  the  oper- 
ations of  POTWs.  Supporting  data,  rationale,  and 
methods  for  development  of  the  effluent  limitation 
guidelines  and  standards  are  contained  in  this  doc- 
ument. (Author's  abstract) 
W88-02893 


BIODEGRADABILITY  TESTING  OF  INDUS- 
TRIAL WASTES  AND  INTRACTABLE  SUB- 
STANCES, 

National  Inst,  for  Water  Research,  Pretoria  (South 

Africa). 

For  primary  bibliographic  entry  see  Field  5B. 

W88-02895 


TREATMENT  OF  COAL  CONVERSION 
WASTEWATER  WITH  THE  POWDERED  AC- 
TIVATED CARBON-CONTACT  STABILIZA- 
TION ACTIVATED  SLUDGE  PROCESS, 

Illinois  Univ.  at  Urbana-Champaign.  Dept.  of  Civil 

Engineering. 

M.  T.  Suidan,  M.  Pirbazari,  C.  S.  Gee,  and  M.  A. 

Deady. 

Available  from  the  National  Technical  Information 

Service,  Springfield,  VA  22161,  as  DE82-O08915, 

A03  in  paper  copy,  A01  in  microfiche.  First  Semi- 


annual Technical  Progress  Report  for  Period 
August  1,  1980-January  31,  1981.  21  p,  7  fig,  2  tab, 
9  ref.  Contract  No.  FG22-80PC30233. 

Descriptors:  'Activated  sludge  process,  'Nitrifica- 
tion, 'Activated  carbon,  'Organic  carbon,  'Clarifi- 
cation, Wastewater  treatment,  industrial 
wastewater,  Activated  sludge,  Ammonia,  Nitrates, 
Nitrogen,  Chemical  oxygen  demand,  Denitrifica- 
tion,  Biological  wastewater  treatment. 

The  effectiveness  of  the  powdered  activated 
carbon  contact  stabilization  activated  sludge  proc- 
ess in  the  treatment  of  a  coking  wastewater  was 
evaluated.  The  purpose  of  the  contact  tank  is  to 
provide  sufficient  time  for  adsorbable  constituents 
of  the  coking  wastewater  to  adsorb  onto  the  pow- 
dered activated  carbon.  The  liquor  leaving  the 
contact  tank  is  then  clarified  with  the  concentrated 
underflow  receiving  treatment  in  the  stabilization 
tank.  After  stabilization,  the  sludge  is  returned  to 
the  contact  tank.  The  clarifier  supernatant  is  then 
nitrified  in  an  activated  sludge-type  nitrification 
process  and  the  nitrified  effluent  is  subsequently 
denitrified  in  an  anoxic  filter.  The  contact  stabiliza- 
tion systems  exhibited  a  decrease  in  COD  and 
TOC  removal  efficiencies  in  response  to  increases 
in  waste  strength.  Ammonia  removal  is  averaging 
76%.  Further  chemical  analyses  show  that  thio- 
cyanate  levels  in  the  effluents  from  the  contact  and 
nitrification  tanks  have  been  steadily  increasing 
and  may  be  hindering  the  formation  of  nitrate 
nitrogen.  Plans  are  under  way  to  stabilize  the  oper- 
ation of  the  system  while  maintaining  the  fed 
strength  at  45%.  (Geiger-PTT) 
W88-02896 


REMOVAL  OF  RADIUM-226  FROM  URANI- 
UM MINING  EFFLUENTS:  FINAL  REPORT 
OF  A  JOINT  GOVERNMENT-INDUSTRY  PRO- 
GRAM, 

Environmental  Protection  Service,  Ottawa  (Ontar- 
io). 

D.  W.  Averill,  D.  Moffett,  R.  T.  Webber,  L. 
Whittle,  and  J.  A.  Wood. 

Report  EPS  3/HA/3,  December  1984.  32  p,  12  fig, 
7  tab,  12  ref. 

Descriptors:  'Wastewater  treatment,  'Uranium 
mining,  'Industrial  wastewater,  'Radium,  'Mine 
wastes,  Filtration,  Chemical  precipitation,  Coagu- 
lation, Clarification,  Pilot  plants,  Barium  chloride, 
Sludge,  Dewatering. 

Two  treatment  processes  for  removing  radium-226 
from  uranium  mine  effluents  were  studied  on  the 
pilot  plant  scale.  Both  processes  used  barium- 
radium  coprecipitation  in  series-connected  stirred 
tank  reactors.  In  one  process  coprecipitation  was 
followed  by  chemical  coagulation,  mechanical 
flocculation,  and  solids/liquid  separation  in  a  clari- 
fier. In  the  second  process  coprecipitation  was 
followed  directly  by  solids/liquid  separation  using 
chemically  aided  granular  media  filtration.  The 
effluent  contained  7.4-38.4  Bq/liter  of  total  radium- 
226,  of  which  6.0-34.3  Bq/liter  was  dissolved.  In 
the  coprecipitation  process  a  barium  dosage  of  16 
mg/liter  was  optimum;  most  of  the  reaction  oc- 
curred within  the  first  15  min.  Problems  encoun- 
tered with  the  coprecipitation  system  included  a 
drop  in  radium-226  removal  with  rising  tempera- 
tures in  wastewater  and  excess  sulfate  in  the 
makeup  water.  On  an  average,  dissolved  radium- 
226  in  the  effluent  was  0.19  Bq/liter  (target  0.11 
Bq/liter).  Clarification  did  not  achieve  the  target 
effluent  quality.  Filtration  alternatives  were  ex- 
plored. Direct  filtration  of  the  coprecipitation 
system  effluent  using  a  dual-media  filter  effluent 
bed  achieved  a  radium-226  concentration  of  0.07 
Bq/liter  in  the  final  effluent.  The  filtration  process 
sludge  contained  1017  Bq/liter  radium-226. 
(Cassar-PTT) 
W88-02928 


OPERATION  AND  MAINTENANCE  COSTS 
FOR  MUNICIPAL  WASTEWATER  FACILITIES 
IN  CANADA  -  1980, 

Environmental  Protection  Service,  Ottawa  (Ontar- 
io). 

S.  A.  Ross,  M.  G.  Boivin,  and  D.  L.  Caverson. 
Report  EPS  5/UP/l,  December  1984.  26  p,  4  fig, 


14  tab,  6  ref,  append. 

Descriptors:  'Wastewater  treatment,  'Costs,  'Op- 
erating costs,  Canada,  Lagoons,  Aerated  lagoons, 
Facultative  lagoons,  Primary  wastewater  treat- 
ment, Secondary  wastewater  treatment,  Chemical 
treatment,  Biological  wastewater  treatment. 

Average  operation  and  maintenance  costs  for  1980 
(in  1980  Canadian  dollars  per  1000  cu  m  treated)  of 
Canadian  wastewater  treatment  facilities  larger 
than  1000  cu  m  per  day  were  primary  treatment, 
$44;  secondary  treatment,  $54;  aerated  lagoons, 
$30;  and  facultative  lagoons,  $3.  In  general,  for  all 
levels  of  treatment  except  primary,  the  average 
cost  per  1000  cu  m  of  sewage  treated  decreases  as 
the  plant  size  increases.  Generally,  costs  increase  as 
the  level  of  treatment  progresses  from  lagoons  to 
primary  to  secondary.  Most  plants  surveyed  were 
operating  within  90-110%  of  design  flow,  lagoons 
accounting  for  60%  of  the  overloaded  plants.  Hy- 
draulically  underloaded  plants  averaged  $60  per 
1000  cu  m  treated  versus  $46  for  hydraulically 
overloaded  plants.  Statistics  are  also  presented  for 
component  costs  such  as  personnel,  electric  power, 
sludge  handling,  and  chemicals.  With  respect  to 
BOD  removal,  primary  plants  had  the  highest  unit 
costs,  followed  by  secondary  plants  and  lagoons. 
Suspended  solids  were  cheapest  to  remove  la- 
goons. Phosphorous  removal  costs  were  highest  in 
aerated  lagoons  ($23  per  1000  cu  m  removed), 
followed  by  primary  plants  ($20),  secondary  plants 
($16),  and  facultative  lagoons  ($2).  Average  costs 
per  capita  per  year  were  primary,  $9;  secondary, 
$10;  aerated  lagoons,  $8;  and  facultative  lagoons, 
$1.  (Cassar-PTT) 
W88-02934 


ALGAE  AND  PHOSPHORUS  REMOVAL 
FROM  SEWAGE  LAGOON  EFFLUENTS  BY  E\ 
SITU  CHEMICAL  ADDITION, 

Army  Engineer  Waterways  Experiment  Station, 
Vicksburg,  MS.  Environmental  Lab. 
M.  J.  Cullinane,  and  R.  A.  Shafer. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161as  ADA-122035, 
A08  in  paper  copy,  A01  in  microfiche.  Technical 
Report  EL-82-6,  September  1982.  Final  Report. 
172  p,  58  fig,  38  tab,  63  ref,  append. 

Descriptors:  'Wastewater  treatment,  'Lagoons, 
'Alum,  'Chemical  treatment,  Sludge,  Algae,  Phos- 
phorous removal,  Ponds,  Coagulation. 

Alum  was  chosen  as  the  coagulant  in  studies  to 
improve  the  performance  of  wastewater  stabiliza- 
tion lagoons  at  recreational  sites.  Three  coagulant 
applications  were  done  during  the  year's  study, 
using  a  14-ft  boat  with  small  outboard  motor.  The 
alum  addition  consistently  produced  effluents  with 
phosphate  concentrations  below  1.0  mg  per  liter. 
Removal  rates  were  as  follows:  BOD  and  COD 
about  80%;  suspended  solids,  as  high  as  95%;  and 
algae,  as  high  as  95%.  The  alum  treatment  pro- 
duced no  visible  adverse  effects  in  lagoon  perform- 
ance or  to  vegetation.  Sludge  accumulations  of  0.1 
to  0.2  inches  per  chemical  application  were  meas- 
ured. Repeated  application  of  alum  did  not 
produce  significant  increases  in  sludge  thickness. 
The  accumulated  sludge  was  not  subject  to  resu- 
spension  by  gas  generation.  No  long-term  adverse 
effects  on  lagoon  performance  were  predicted. 
Aluminum  concentrations  appeared  to  increase 
after  repeated  alum  treatment.  (Cassar-PTT) 
W88-02937 


BIOLOGICAL  FLUIDIZED  BED  TREATMENT 
OF  COKE  PLANT  WASTEWATER  AND  BLAST 
FURNACE  SCRUBBER  BLOWDOWN, 

S.  G.  Nutt,  and  I.  J.  Marvan. 

Report  EPS  3/MM/l,  Environmental  Protection 
Service,  Ottawa,  Ontario.  December  1984.  154  p, 
33  fig,  50  tab,  115  ref. 

Descriptors:  'Wastewater  treatment,  'Chemical 
wastewater,  'Fluidized  beds,  Biological 
wastewater  treatment,  Nitrification,  Denitrifica- 
tion,  Nitrogen  removal,  Coke  effluents,  Thiocyan- 
ates,  Phenols,  Organic  compounds,  Cyanide,  In- 
dustrial wastewater. 


no 


WATER  QUALITY  MANAGEMENT  AND  PROTECTION— Field  5 


Waste  Treatment  Processes — Group  5D 


A  coupled  biological  fluidized  bed  system  was 
tested  for  the  treatment  of  coke  plant  wastewater 
and  for  a  combined  wastewater  containing  coke 
plant  effluent  and  blast  furnace  scrubber  blow- 
down.  Complete  nitrification  and  denitrification  of 
undiluted  coke  plant  wastewater  was  achieved  at  a 
hydraulic  retention  time  of  16  hours.  Removal 
efficiency  was  >90%  nitrogen,  filtered  organic 
carbon,  phenolic  compounds,  and  thiocyanate. 
Treatment  of  the  combined  wastewater  produced  a 
higher  effluent  quality  than  the  coke  wastewater 
alone.  A  hydraulic  retention  time  of  only  4.5  hours 
was  required  to  achieve  these  results.  The  effluent 
from  the  combined  wastewater  was  analyzed  for 
the  organic  priority  pollutants  and  24  nonpriority 
pollutants.  Only  di-n-butyl  phthalate  was  identified 
at  greater  than  0.01  mg/liter  despite  the  presence 
of  trace  organics  in  the  untreated  wastewater  at 
levels  of  15  mg/liter.  Full-scale  process  design  data 
and  capital  and  operating  costs  estimates  of  both 
wastewater  streams  were  developed.  (Cassar-PTT) 
W88-02938 


OXIDATION  DITCHES  IN  WASTEWATER 
TREATMENT, 

M.  G.  Mandt,  and  B.  A.  Bell. 

Ann  Arbor  Science,  Ann  Arbor,  MI.  1982.  169  p. 

Descriptors:  'Wastewater  treatment,  'Oxidation 
ditches,  "Activated  sludge  process,  Ditches,  Kinet- 
ics, Microbiology,  Microorganisms,  Bacteria, 
Sewage  bacteria,  Nutrient  removal,  Phosphorous, 
Nitrogen,  Ammonia,  Design  criteria,  Oxygen  re- 
quirements, Oxygen  transfer,  Mixing,  Hydraulics, 
Carrousel  process,  Aeration,  Jet  aeration,  Orbal 
Process,  Pasveer  ditch,  Maintenance,  Sludge,  Eco- 
nomic aspects. 

Theoretical  and  practical  information  on  oxidation 
ditches  is  presented  for  design  and  operation  pur- 
poses. The  oxidation  ditch,  a  variant  of  the  activat- 
ed sludge  process,  is  generally  used  in  the  extended 
aeration  mode,  e.g.,  long  hydraulic  and  solids  re- 
tention times  and  low  organic  loading  rates.  Topics 
included  in  this  book  are  process  kinetics  (includ- 
ing microbiology),  process  modifications  (includ- 
ing nutrient  removal),  nitrification  and  denitrifica- 
tion, oxygen  requirements  and  transfer,  mixing  and 
hydraulics,  proprietary"  processes  (Carrousel,  jet 
aeration  channel,  Orbal  process,  Pasveer-type 
plants,  barrier  ditches,  and  combined  systems),  op- 
eration and  maintenance,  design  of  continuous  loop 
reactors,  and  economic  considerations.  (Cassar- 
PTT) 
W88-02944 


ACTIVATED  SLUDGE  PROCESS  USED  IN 
COAL  CONVERSION  (1976-FEB  1984):  CITA- 
TIONS FROM  THE  U.S.  DEPARTMENT  OF 
ENERGY  (EDB)  DATA  BASE. 

National  Technical  Information  Service,  Spring- 
field, VA. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  221161.  PB84-861798, 
March  1984.  95  p. 

Descriptors:  "Wastewater  treatment,  "Bibliogra- 
phies, "Activated  sludge  process,  "Coal  gasifica- 
tion, "Industrial  wastewater,  Biological 
wastewater  treatment,  Gasification,  Wastewater 
composition,  Activated  carbon,  Adsorption,  An- 
aerobic digestion,  Kinetics,  Coal  liquefaction,  Fate 
of  pollutants,  Cyanides,  Ammonia,  Organic  com- 
pounds, Sludge  treatment,  Sludge  disposal,  Zimpro 
process,  Advanced  wastewater  treatment. 

The  treatment  of  coal  conversion  wastewaters  by 
the  activated  sludge  process  is  the  topic  of  an 
annotated  bibliography  containing  104  citations. 
Subjects  include  anaerobic  filters,  aerated  systems, 
fate  of  pollutants  throughout  the  treatment  proc- 
ess, sludge  treatment  and  disposal,  solvent  extrac- 
tion, ozonation,  carbon  adsorption,  the  Zimpro 
process,  advanced  wastewater  treatment, 
wastewater  composition,  combined  methods,  and 
joint  treatment  with  municipal  sewage.  (Cassar- 
PTT) 
W88-02945 


EVALUATION   OF  THE   MISSION,   SANTEE, 
AND    TIJUANA    HYDROLOGIC    SUBAREAS 


FOR  RECLAIMED-WATER  USE,  SAN  DIEGO 
COUNTY,  CALIFORNIA. 

Geological   Survey,   Laguna   Niguel,   CA.   Water 
Resources  Div. 
J.  AS.  Izbicki. 

Available  from  USGS,  OFFSS,  Box  25425, 
Denver,  CO  80225.  USGS  Water-Resources  Inves- 
tigations Report  85-4032,  1985.  99  p,  34  fig,  12  tab, 
65  ref. 

Descriptors:  "Alluvial  aquifers,  "Water  reuse, 
"California,  "Water  pollution  effects,  Groundwat- 
er, Impaired  water  quality,  Seawater  intrusion, 
Semiarid  lands,  Wastewater,  Reclaimed  water,  San 
Diego  County,  Mission,  Santee,  Tijuana,  San  Luis 
Rey  River,  San  Diego  River,  Tijuana  River. 

A  study  was  made  to  determine  the  suitability  of 
three  small  hydrologic  subareas  in  San  Diego 
County,  California,  for  reuse  of  treated  municipal 
wastewater  (reclaimed  water).  Groundwater  qual- 
ity has  been  impacted  by  agricultural  water  use, 
changes  in  natural  recharge  patterns,  seawater  in- 
trusion, and  groundwater  movement  from  sur- 
rounding marine  sediments.  Groundwater  levels 
near  land  surface  may  limit  artificial  recharge  of 
reclaimed  water  or  may  require  pumping  of 
groundwater  from  the  aquifer  prior  to  recharge 
with  reclaimed  water.  Reclaimed  water  may  be 
used  for  irrigated  water  in  upland  areas.  (USGS) 
W88-03051 


WATER  REUSE  IN  THE  U.S.  STEAM  ELEC- 
TRIC POWER  INDUSTRY--AN  ASSESSMENT 
OF  CURRENT  PRACTICE  AND  POTENTIAL 
FOR  FUTURE  APPLICATIONS, 

Dames  and  Moore,  Bethesda,  MD. 
R.  C.  Tucker,  and  L.  Breitstein. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  PB86- 167657/ 
AS.  Price  codes:  A09  in  paper  copy,  A01  in  micro- 
fiche. Completion  Report.  January  1986.  175  p,  16 
fig,  25  tab,  108  ref.  Contract  No.  14-08-0001- 
G1074.  Project  No.  USGS  G-1074. 

Descriptors:  "Steam  electric  generating  industry, 
"Water  reuse,  "Water  recycling,  Water  conserva- 
tion, Wastewater  cascading,  Cooling  tower  blow- 
down,  Ash  sluice  water,  Makeup  softening,  Sides- 
tream  softening,  Reverse  osmosis,  Evaporators, 
Dry  cooling  towers,  Municipal  effluents. 

This  study  assesses  the  current  and  future  potential 
for  wastewater  reuse  and  recycle  by  the  steam 
electric  generating  industry  in  the  United  States. 
Fifty-three  power  plants  employing  one  or  more  of 
the  following  reuse/recycle  measures  were  identi- 
fied by  a  literature  search  and  interviews  with 
reuse/recycle  experts-cascading  higher  quality 
wastewaters  to  lower  quality  uses,  recirculating 
ash  sluice  water,  using  cooling  tower  makeup  or 
sidestream  softening,  treating  and  reclaiming 
wastewaters,  using  dry  cooling  systems,  and  using 
municipal  effluents  as  plant  intake  water.  Detailed 
case  studies  were  performed  on  eight  of  the  53 
plants  surveyed.  Technical,  economic,  environ- 
mental, and  institutional  data  were  collected  and 
summarized  for  each  reuse/recycle  technology. 
Profiles  of  the  steam  electric  generating  industry 
were  developed  for  use  in  estimating  potential 
wastewater  reuse/recycle  through  the  year  2010. 
These  profiles  included  combined  generating  ca- 
pacities for  several  types  of  power  stations  with 
different  plant  systems.  Potential  water  savings  for 
nine  water-short  states  and  the  entire  nation  were 
estimated  by  applying  the  technical  and  other  data 
to  the  industry  profiles  for  three  reuse/recycle 
scenarios.  Potential  water  savings  were  estimated 
to  range  from  30,000  to  840,000  acre-feet/year  for 
the  nine  water-short  states.  (USGS) 
W88-03145 


DEVELOPMENT  OF  AN  IMPROVED  TEST 
FOR  THE  DETERMINATION  OF  BIOCHEMI- 
CAL OXYGEN  DEMAND, 

Catholic  Univ.  of  America,  Washington,  DC. 
For  primary  bibliographic  entry  see  Field  5A. 
W88-03149 


IMPROVED  EMITTER  AND  NETWORK 
SYSTEM  FOR  WASTEWATER  REUSE  IN  DRIP 
IRRIGATION, 

Hawaii  Univ.,  Honolulu.  Water  Resources  Re- 
search Center. 

D.  R.  McDonald,  L.  S.  Lau,  I.  P.  Wu,  and  H.  K. 
Gee. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  PB86- 170370/ 
AS.  Price  codes:  A05  in  paper  copy,  A01  in  micro- 
fiche. Technical  Report  No.  163.  July  1984.  87  p, 
11  tab,  57  fig,  Contract  No.  14-34-0001-1464. 
Project  No.  USGS  C10073-R. 

Descriptors:  "Drip  irrigation,  "Orifices,  "Water 
reuse,  "Wastewater  reuse,  "Hawaii,  Water  quality, 
Municipal  wastewater,  Emitter  plugging,  Mililani 
Wastewater  Treatment  Plant,  Oahu. 

The  problem  of  emitter  (orifice)  plugging  inherent 
in  drip  irrigation  systems  was  investigated.  Plug- 
ging not  only  reduces  the  effectiveness  of  this  most 
water  conservative  method  but  also  excludes  the 
use  of  low  quality  waters  unless  first  processed 
with  costly  water  treatment.  A  problem-solution 
approach  was  used  to  develop  simple  emitters  and 
a  network  system  that  would  minimize  plugging  to 
acceptable  levels.  Tests  using  secondary  treated 
municipal  effluent  from  the  Mililani  Wastewater 
Treatment  Plant  on  Oahu,  Hawaii,  consisted  of 
numerous  plugging  experiments  supplemented  by 
theoretical  and  laboratory  studies.  Tests  showed 
that  plugging,  up  to  25%  or  less,  can  be  controlled 
by  using  size  emitters  and  passing  the  effluent 
through  a  stationary  40-  and  80-mesh  screen;  criti- 
cal-size emitters  are  0.03  in  for  microjets  and  0.019 
in  for  monotubes;  higher  operating  pressure  further 
reduces  plugging  percentages;  flexible  0.15  in  slit 
orifices  (at  15  psi)  perform  as  well  as  the  critical 
size  rigid  orifice  but  another  round  flexible  orifice 
(rubber  tube)  was  less  successful;  a  multiple-inlet 
network  design  with  critical-size  emitters  can  mini- 
mize pressure  and  emitter  flow  variations  along  the 
drip  laterals  and  was  ideal  for  systems  with  large 
flow  rates;  and  plugging  was  attributed  to  particles 
and  fibers  in  the  effluent.  (USGS) 
W88-03158 


HEAVY  METAL  COMPOSITION  OF  TREAT- 
ED MUNICIPAL  WASTEWATER  AND 
SLUDGE  RESIDUES, 

Savannah  State  Coll.,  GA.  School  of  Science  and 
Technology. 
G.  S.  Ghuman. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  PB86-164191/ 
AS.  Price  codes:  A03  in  paper  copy,  A01  in  micro- 
fiche. Report  No.  ERC  05-85.  Environmental  Re- 
sources Center,  Georgia  Institute  of  Technology, 
Atlanta.  August  1985.  19  p,  1  tab,  1  fig,  12  ref. 
Project  No.  USGS  G-900-04. 

Descriptors:  "Groundwater  contamination, 
"Leaching,  "Sludge,  "Biodegradation,  "Heavy 
metals,  "Wastewater  treatment,  Water  quality,  Par- 
ticulate matter. 

A  study  was  conducted  on  the  City  of  Savannah's 
Water  Pollution  Control  Plant  to  determine  the 
efficiency  of  wastewater  treatment  in  the  removal 
of  heavy  metals.  Four  periodic  samples  of  influent 
water,  effluent  water  and  sewage  sludge  were  col- 
lected in  October,  December,  84  and  March,  June, 
85  and  were  analyzed  for  the  concentrations  of 
Mn,  Zn,  Cd,  Cu,  Ni  and  Cr.  The  concentrations  of 
dissolved  heavy  metals  were  slightly  greater  in  the 
treated  effluent  water  than  in  the  influent  water. 
Separation  of  sludge  was  effective  in  the  overall 
removal  of  heavy  metals  from  the  wastewater. 
Activated  sludge  components  of  effluent  water 
also  had  high  concentrations  of  heavy  metals. 
Metals  should  be  fully  removed  from  the  dis- 
charged water.  Among  the  heavy  metals,  the  total 
concentrations  of  Zn,  Cu  and  Ni  in  the  effluent 
water  (both  the  aqueous  and  the  sludge  phases) 
decreased,  which  indicated  a  material  balance  of 
zero  for  these  metals  when  removal  in  the  separat- 
ed sludge  is  considered.  The  higher  total  concen- 
trations of  Mn,  Cd  and  Cr  in  the  effluent  water  as 
compared  to  the  influent  water  may  be  possible 
due  to  the  influent  water  sampling  not  being  truly 
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representative.  Leaching  study  in  PVC  columns 
packed  with  sludge  ash  (pH  10.4)  was  conducted 
using  de-ionized  water,  lagoon  water,  and  acetic 
acid  5000  ppm  (pH  5.0)  as  the  leaching  solutions. 
All  leachates  contained  very  low  amounts  of 
heavy  metals.  Incineration  of  limed  sewage  sludge 
into  ash  appears  to  be  an  efficient  method  of  dis- 
posal. High  concentrations  of  heavy  metals  as  in- 
soluble oxides  in  the  sludge  ash  may  prove  to  be  a 
commercial  source  in  the  future  for  chemical  sepa- 
ration. (Ghuman-Savannah  St.  Coll.) 
W88-03165 


INFORMATIONAL/EDUCATIONAL  AP- 

PROACHES TO  PUBLIC  ATTITUDES  ON  PO- 
TABLE REUSE  OF  WASTEWATER;  RE- 
SEARCH STUDY  REPORT;  PROGRAM  GUIDE 
FOR  MUNICIPAL  WATER  SYSTEM  ADMINIS- 
TRATORS, 

Denver  Research  Inst.,  CO. 
L.  C.  Lohman,  and  J.  G.  Milliken. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  PB86- 167624/ 
AS.  Price  codes:  A07  in  paper  copy,  A01  in  micro- 
fiche. Final  Report.  August  1985.  66  p,  23  tab,  23 
ref,  6  append.  Contract  No.  USGS  14-34-0001- 
1475. 

Descriptors:  *Water  reuse,  *Potable  reuse, 
•Wastewater  renovation,  'Public  attitudes, 
•Survey  research,  Recycling,  Reclamation,  Public 
opinion,  Public  acceptance,  Education,  Public  in- 
formation. 

The  reported  research  measured  the  degree  of 
public  awareness  about  potable  wastewater  reuse 
and  analyzed  the  effects  of  information/education 
measures  on  public  understanding  and  acceptance 
of  potable  use  of  wastewater  that  has  been  re- 
claimed to  drinking  water  standards.  The  study 
was  conducted  over  a  3-year  period  with  custom- 
ers of  the  Denver  Water  Department.  Denver  is 
likely  to  be  the  first  U.S.  metropolitan  area  to 
directly  recycle  wastewater  after  advanced  treat- 
ment for  water  supply  augmentation,  probably  in 
the  next  20  years.  Two  random  sample  surveys 
were  conducted  of  users  of  water  supplied  by  the 
Denver  Water  Department  (in  1982  and  1985).  The 
surveys  queried  respondents  on  general  attitudes 
about  water,  sources  of  information,  acceptance  of 
various  types  of  water  reuse,  and  socio-demo- 
graphics.  A  72-member  experimental  panel  was 
drawn  from  the  1982  respondents  and  subjected  to 
various  forms  of  educational  treatments  to  measure 
shifts  in  attitudes  toward  wastewater  reuse.  The 
analysis  and  survey  results  are  incorporated  into  a 
research  report  and  a  program  guide  for  municipal 
water  system  administrators  for  use  in  U.S.  com- 
munities which  will  need  to  educate  and  inform 
their  customers  about  reuse.  (Lohman-Denver  Res. 
Inst.) 
W88-03168 


REDUCTIVE  DECHLORINATION  OF  TOXIC 
CHLOROCARBONS, 

Kentucky  Water  Resources  Research  Inst.,  Lex- 
ington. 
K.  G.  Taylor. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  PB86- 170404/ 
AS.  Price  codes:  A02  in  paper  copy,  A01  in  micro- 
fiche. Research  Report  No.  161.  December  1985.  8 
p,  1  fig,  8  ref.  Contract  No.  1 4-08-000  l-G-908. 
Project  No.  USGS  G-908-06  (A101-KY). 

Descriptors:  'Wastewater  treatment,  'Catalysts, 
'Chlorinated  hydrocarbons,  'Chemical  wastes, 
Chemical  reduction,  Dechlorination,  Polychlorobi- 
phenyls,  Polychlorodibenzodioxin. 

To  detoxify  chlorinated  hydrocarbons,  sodium  hy- 
dride based  reducing  agents  were  prepared  by  the 
method  of  Caubere.  Reagents  were  prepared  con- 
taining nickel,  iron  and  zinc  metals.  All  were  effec- 
tive in  dechlorinating  1,3-dichlorobenzene,  4-meth- 
oxy-chlorobenzene,  and  arochlor  1254.  Most  work 
focused  on  nickel  based  reagents,  the  most  active. 
The  nickel-based  reducing  agent  used  in  THF  at  65 
C  reduced  to  200  ppm  1,3-dichlorobenzene  (to 
benzene)  and  arochlor  1254  (to  biphenyl)  to  below 
0  2   ppm   in   less  than    15   minutes.   A   two  stage 


reduction  reduced  arochlor  1254  to  below  a  de- 
tectable level  as  determined  by  gas  chromatogra- 
phy using  f.i.d.  detector.  Using  1,3-dichlorbenzene 
as  a  model  showed  that  the  first  halogen  is  reduced 
more  rapidly;  4-methoxy-chlorobenzene  was  re- 
duced to  methoxybenzene  less  efficiently,  but  poly- 
chlorinated  ethers  are  expected  to  react  rapidly. 
The  presence  of  water  reduced  the  activity  of  the 
Ni  catalyst,  reducing  the  rate  of  dechlorination. 
Two  staged  reductions  of  1,3-dichlorobenzene 
using  iron  and  zinc  based  catalysts  at  65  C,  hr  per 
stage,  gave  more  than  99%  reduction.  Use  of  the 
Ni  based  reagent  catalyst  with  hydrogen  at  2  atm 
as  reducing  agent  converted  1,3-dichlorobenzene 
to  benzene;  rated  data  have  yet  to  be  taken.  The 
overall  results  provide  a  base  for  additional  pilot 
studies  using  iron  and  zinc  based  reagents  with  the 
aim  of  increasing  the  reagent  activity.  The  results 
are  expected  to  give  a  clearer  direction  for  a 
comprehensive  study.  (Huffsey-U.  of  KY,  WRRI) 
W88-03177 


BIODEGRADATION  OF  HAZARDOUS  CHEM- 
ICAL WASTES, 

Louisiana  State  Univ.  Medical  Center,  New  Orle- 
ans. 

W.  Pelon,  and  M.  L.  Murray. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  PB86- 170446/ 
AS.  Price  codes:  A02  in  paper  copy,  A01  in  micro- 
fiche. Louisiana  Water  Resources  Research  Insti- 
tute Project  Completion  Report.  1985.  9  p.  Con- 
tract No.  14-08-0001-G-909.  Project  No.  USGS 
G909-04. 

Descriptors:  'Wastewater  treatment,  'Biodegrada- 
tion,  'Toxic  wastes,  'Aquatic  microbiology,  Water 
quality,  Groundwater  quality,   Pesticide  residues. 

Under  natural  conditions,  the  biodegradation  of 
hazardous  organic  chemical  wastes  is  often  a  slow 
process.  Although  appropriate  microbial  popula- 
tions are  present  where  such  wastes  exist,  their 
biodegrading  activities  are  often  hampered  as  the 
result  of  low  population  densities,  population  pres- 
sures, and  also  by  the  presence  of  alternate  carbon 
sources  that  are  preferentially  metabolized.  This 
study  involves  the  enhanced  biodegradation  of 
hazardous  organic  chemical  wastes  through  the 
use  of  a  'synthesized'  mixed  microbial  population 
that  has  attained  a  steady  state  of  growth  while 
using  hazardous  organics  present  in  water  samples 
as  their  sole  source  of  carbon,  biodegrading  them 
to  where  recognized  assay  systems  can  no  longer 
detect  toxicity  and/or  mutagenicity.  Individual 
members  within  such  a  population  will  be  isolated, 
propagated  under  optimal  conditions,  then  mixed 
to  form  a  dense  synthetic  population  that  would 
permit  more  rapid  biodegradation  by  the  presence 
of  sheer  numbers.  Pond  water  from  the  Cleve 
Reber  waste  dump  site  was  initially  selected,  but 
was  found  to  be  neither  toxic  nor  mutagenic,  an 
observation  that  was  subsequently  confirmed  by 
the  US  EPA.  Recently  a  second  sample  of  ground- 
water, obtained  from  the  Petro  Processor  Waste 
Dump  site  in  north  Baton  Rouge,  was  assayed  and 
found  to  be  both  mutagenic  and  toxic.  Biodegrada- 
tion studies  are  being  initiated  using  the  water  as 
the  substrate  and  soil  samples  from  the  site  as  the 
inoculum.  (Pelon-LA.  St.  Med.  Cr.) 
W88-03180 


TOXIC  AND  HAZARDOUS  WASTES. 

Proceedings  of  the  Eighteenth  Mid-Atlantic  Indus- 
trial Waste  Conference,  June  29  -  July  1,  1986. 
Technomic  Publishing  Co.,  Inc.,  Lancaster,  PA. 
1986.   639  p.   Edited  by  Gregory  D.   Boardman. 

Descriptors:  'Wastewater  treatment,  'Waste  dis- 
posal, 'Wastewater  management,  'Water  pollution 
effects,  'Waste  management,  Wastes,  Wastewater, 
Regulations,  Underground  storage,  Sludge,  Bio- 
logical wastewater  treatment,  Hazardous  materials, 
Landfills,  Industrial  wastewater,  Industrial  wastes, 
Sludge  drying,  Groundwater,  Path  of  pollutants, 
Fate  of  pollutants,  Water  pollution,  Groundwater 
pollution,  Chemical  wastewater  treatment. 

The  proceedings  of  the  Eighteenth  Mid-Atlantic 
Industrial  Waste  Conference  on  toxic  and  hazard- 
ous wastes  are  presented.  The  problems  associated 


with  leaking  underground  storage  tanks,  industrial 
wastes,  groundwater  pollution,  groundwater  con- 
taminant transport,  and  toxic  and  hazardous  mate- 
rials are  discussed.  Wastewater  treatment  and  dis- 
posal methods  falling  into  the  categories  of  biologi- 
cal treatment,  solidification,  stabilization,  pretreat- 
ment,  resource  recovery,  land  application,  sludge 
management,  and  physicochemical  treatment  are 
summarized.  The  conference  gave  representatives 
of  industries,  consulting  companies,  regulatory 
agencies,  and  academia  a  chance  to  exchange  ideas 
and  accomplishments  in  order  to  decrease  the  ef- 
fects on  the  environment  of  industrial  and/or  haz- 
ardous wastes.  (See  W88-03224  thru  W88-03271) 
(Wood-PTT) 
W88-03223 


DEVELOPMENT  AND  PERFORMANCE  OF  A 
PILOT-SCALE,  ACTIVATED  SLUDGE  FACILI- 
TY FOR  THE  TREATMENT  OF  A  TEXTILE 
WASTEWATER, 

Virginia  Polytechnic  Inst,  and  State  Univ.,  Blacks- 
burg.  Dept.  of  Civil  Engineering. 
B.  P.  Gayle,  G.  D.  Boardman,  and  R.  B.  Reneau. 
IN:  Toxic  and  Hazardous  Wastes,  Proceedings  of 
the  Eighteenth  Mid-Atlantic  Industrial  Waste  Con- 
ference, June  29  -  July  1,  1986.  Technomic  Pub- 
lishing Co.,  Inc.,  Lancaster,  PA.  1986.  p  44-57,  1 
fig,  4  tab,  5  ref. 

Descriptors:  'Wastewater  treatment,  'Textile  mill 
wastes,  'Activated  sludge  process,  'Industrial 
wastewater,  Wastewater,  Sludge,  Pilot  plants, 
Land  disposal,  Irrigation,  Hydrogen  ion  concentra- 
tion, Pretreatment  of  wastewater,  Nitrogen,  Am- 
monia stripping,  Ammonia. 

A  pilot-scale,  activated  sludge  facility  which  was 
constructed  as  part  of  a  land  application  field  study 
to  evaluate  pretreatment  of  textile  wastewater 
prior  to  land  treatment  by  slow  rate  irrigation,  is 
discussed.  Previous  bench-scale  experiments 
showed  that  during  activated  sludge  treatment,  the 
pH  of  the  reactor  mixed  liquor  rose  above  pH  8 
and  ammonia  volatilized.  Characterization  of  the 
wastewater  showed  that  nitrogen  was  the  limiting 
component  in  determining  irrigation  land  area  re- 
quirements which  suggested  that  the  field  study 
should  include  pretreatment  to  reduce  nitrogen 
prior  to  land  application.  A  pilot-scale  pretreat- 
ment facility  incorporates  innovative  and  low-cost 
materials.  Operation  of  the  facility  includes  the 
optimization  of  organic  nitrogen  conversion  to  am- 
monia to  facilitate  nitrogen  removal  or  recovery 
using  ammonia  stripping,  the  determination  of  bio- 
kinetic  coefficients  for  biomass  yield,  biomass 
decay,  maximum  substrate  utilization  rate,  and  sub- 
strate concentration.  The  problems  encountered, 
such  as  changing  wastewater  characteristics  and 
temperature  variations  which  made  determination 
of  the  biokinetic  constants  difficult,  are  detailed. 
(See  also  W88-03223)  (Wood-PTT) 
W88-03227 


IRON  AND  MANGANESE  REMOVAL  USING 
A  ROTATING  BIOLOGICAL  CONTACTOR, 

CH2M  Hill,  Milwaukee,  WI. 
E.  K.  Russell,  and  J.  E.  Alleman. 
IN:  Toxic  and  Hazardous  Wastes,  Proceedings  of 
the  Eighteenth  Mid-Atlantic  Industrial  Waste  Con- 
ference, June  29  -  July  1,  1986.  Technomic  Pub- 
lishing Co.,  Inc.,  Lancaster,  PA.  1986.  p  58-73,  19 
fig,  3  tab,  18  ref. 

Descriptors:  'Wastewater  treatment,  'Rotating  bi- 
ological contactors,  'Heavy  metals,  'Iron,  'Man- 
ganese, 'Biological  wastewater  treatment,  Metals, 
Biofilm,  Wastewater,  Chemical  oxygen  demand, 
Metal  deposition,  Biomass. 

The  removal  of  two  heavy  metals,  iron  and  manga- 
nese, within  a  rotating  biological  contactor  (RBC) 
wastewater  treatment  system  is  described.  The  ef- 
fects of  these  metals  on  the  RBC  process,  in  addi- 
tion to  their  accumulation  within  the  biofilm,  were 
studied.  If  the  RBC  biofilms  become  coated  with 
the  metals,  decreased  transfer  of  nutrients,  waste 
products  and  gases  across  the  biofilm  surface 
would  result.  Iron  and  manganese,  both  of  which 
are  readily  oxidized  and  deposited,  could  cause  a 
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decrease  in  treatment  efficiency  accompanied  by 
an  increase  in  the  weight  load  on  the  shaft  and 
biofilm  attachment  media.  The  RBC  process  was 
efficient  in  removing  the  metal  concentrations  ap- 
plied with  very  little  simultaneous  decline  in  solu- 
ble COD  removal;  but  that  the  weight  gain  experi- 
enced by  the  RBC  unit  from  the  metal  deposition 
within  the  biomass  was  detrimental  to  the  normal 
operation.  (See  also  W88-03223)  (Wood-PTT) 
W88-03228 


EFFECTS  OF  EXTENDED  IDLE  PERIODS  ON 
HAZARDOUS  WASTE  BIOTREATMENT, 

State  Univ.  of  New  York  at  Buffalo.  Dept.  of  Civil 
Engineering. 

A.  S.  Weber,  M.  R.  Matsumoto,  J.  G.  Goeddertz, 
and  A.  J.  Rabideau. 

IN:  Toxic  and  Hazardous  Wastes,  Proceedings  of 
the  Eighteenth  Mid-Atlantic  Industrial  Waste  Con- 
ference, June  29  -  July  1,  1986.  Technomic  Pub- 
lishing Co.,  Inc.,  Lancaster,  PA.  1986.  p  74-93,  8 
fig,  2  tab,  6  ref. 

Descriptors:  'Wastewater  treatment,  'Hazardous 
materials,  'Groundwater  pollution,  'Intermittent 
wastewater  treatment,  'Biological  wastewater 
treatment.  Groundwater,  Wastewater,  Leachates, 
Economic  aspects,  New  York,  Chemical  oxygen 
demand.  Activated  carbon. 

An  experimental  study  assessed  the  technical  feasi- 
bility of  using  biological  processes  for  treating 
hazardous  waste  when  extended  periods  of  inoper- 
ation  are  imposed  on  operation  protocol.  The 
process  was  developed  to  provide  a  cost  effective 
treatment  or  leachates  and  contaminated  ground- 
water from  a  former  hazardous  waste  handling 
facility  in  New  York,  where  waste  collection  rates 
were  expected  to  be  low  and,  therefore,  require 
intermittent  process  operation.  It  proved  to  be 
possible  to  achieve  a  significant  removal  of  waste 
pollutants  using  intermittent  biological  treatment 
although  the  rate  of  COD  removal  was  adversely 
affected  by  decreases  in  operation  frequency  and 
decreased  operating  temperatures.  However,  if  re- 
action periods  are  extended,  all  biodegradable 
COD  removal  can  be  accomplished  in  bioreactors 
using  long  lag  periods._Addition  of  powdered  acti- 
vated carbon  was  tesfed  and  hypothesized  to  be 
advantageous  in  reducing  aeration  times  for  condi- 
tions of  low  temperature  and  extended  lag  periods. 
(See  also  W88-03223)  (Wood-PTT) 
W88-03229 


EFFECTS  OF  BIOAUGMENTATION  ON  HAZ- 
ARDOUS WASTE  TREATMENT, 

State  Univ.  of  New  York  at  Buffalo.  Dept.  of  Civil 
Engineering. 

J.  R.  Hartman,  C.  R.  Lange,  M.  R.  Matsumoto, 
and  A.  S.  Weber. 

IN:  Toxic  and  Hazardous  Wastes,  Proceedings  of 
the  Eighteenth  Mid-Atlantic  Industrial  Waste  Con- 
ference, June  29  -  July  1,  1986.  Technomic  Pub- 
lishing Co.,  Inc.,  Lancaster,  PA.  1986.  p  94-115,  3 
fig,  4  tab,  67  ref. 

Descriptors:  'Wastewater  treatment,  'Bacteria, 
'Bioaugmentation,  'Biological  wastewater  treat- 
ment, 'Chlorinated  hydrocarbons,  Hazardous  ma- 
terials, Biodegradation,  Wastewater,  Chemical 
oxygen  demand. 

Recently  several  bacterial  strains  were  discovered 
and  isolated  from  hazardous  waste  landfills.  Be- 
cause these  bacteria  have  developed  the  ability  to 
metabolize  certain  persistent  organics  as  sole 
carbon  and  energy  sources,  experiments  involving 
the  addition  of  these  bacteria  to  waste  treatment 
facilities  to  improve  the  biodegradation  efficiency 
of  persistent  organic  compounds  were  performed. 
Based  on  the  data  collected  to  compare  the  public- 
ly owned  treatment  works  (POTW)  and  commer- 
cial hazardous  waste  treatment,  storage,  and  dis- 
posal facility  sequencing  batch  reactors  (TSDF 
SBR),  approximately  75%  of  the  influent  COD 
was  removed.  Because  the  supplemental  bacteria 
were  known  to  degrade  chlorinated  organics,  4- 
chlorobenzoic  acid  and  2,4-dichlorophenol  were 
added  to  the  studied  waste.  Although  little  or  no 
improvement  in  overall  treatment  was  observed  on 
the  basis  of  COD  or  TOC  removal,  supplementa- 


tion  appeared   to  decrease   the  acclimation   time 
needed  for  biodegradation  of  chlorinated  organics. 
(See  also  W88-03223)  (Wood-PTT) 
W88-03230 


ANAEROBIC  UPFLOW  SLUDGE  BED  FILTER 
REACTOR  TREATING  DILUTE  CARBOHY- 
DRATE WASTEWATERS, 

National    Research    Council   of  Canada,    Ottawa 
(Ontario).  Div.  of  Biological  Sciences. 
S.  S.  Gorur,  S.  R.  Guiot,  K.  J.  Kennedy,  and  R.  L. 
Droste. 

IN:  Toxic  and  Hazardous  Wastes,  Proceedings  of 
the  Eighteenth  Mid-Atlantic  Industrial  Waste  Con- 
ference, June  29  -  July  1,  1986.  Technomic  Pub- 
lishing Co.,  Inc.,  Lancaster,  PA.  1986.  p  116-130,  9 
fig,  3  tab,  14  ref. 

Descriptors:  'Wastewater  treatment,  'Anaerobic 
upflow  sludge  bed  filter  reactor,  'Dilute 
wastewater,  'Sludge  digestion,  'Carbohydrates, 
Sludge,  Anaerobic  digestion,  Biomass,  Chemical 
oxygen  demand,  Hydraulic  retention  time,  Bacte- 
ria, Methane  bacteria. 

The  upflow  sludge  bed-filter  (UBF)  reactor  treats 
medium  strength  synthetic  wastes  successfully. 
The  ability  to  treat  dilute  strength  wastes  was 
evaluated  using  dilute  strength  soluble  synthetic 
wastewater.  The  design  characteristics  of  UBF 
reactors  provided  sufficient  biomass  retention  to 
achieve  95%  efficiency  based  on  soluble  COD 
removal  down  to  a  hydraulic  retention  time  (HRT) 
of  3  hours.  Below  HRT  of  2  hours,  sufficiently 
long  solids  retention  time  could  not  be  maintained 
resulting  in  preferential  washout  of  methanogenic 
bacteria  and  deterioration  in  reactor  performance. 
Batch  measurements  of  specific  acetoclastic  activi- 
ty for  HRT  less  than  3  hours  showed  a  decrease  in 
the  proportion  of  methanogens  in  the  biomass  and 
high  nitrogen  concentration  in  the  off  gas  was 
measured.  This  was  consistent  with  other  biomass 
retaining  reactors  treating  dilute  strength  wastes. 
The  encouraging  results  obtained  in  treating  dilute 
synthetic  wastewater  of  300  mg  COD/L  at  an 
HRT  of  3  hours  suggest  that  studies  with  UBF 
reactors  for  very  dilute  wastewaters  are  warranted. 
(See  also  W88-03223)  (Wood-PTT) 
W88-03231 


DESIGN  OF  A  FULL  SCALE  ANAEROBIC  FA- 
CILITY FOR  TREATMENT  OF  FOOD  PROC- 
ESSING WASTEWATER, 

Commonwealth  Engineering  and  Technology, 
Inc.,  Harrisburg,  PA. 
T.  E.  Whittle,  and  K.  E.  Bodine. 
IN:  Toxic  and  Hazardous  Wastes,  Proceedings  of 
the  Eighteenth  Mid-Atlantic  Industrial  Waste  Con- 
ference, June  29  -  July  1,  1986.  Technomic  Pub- 
lishing Co.,  Inc.,  Lancaster,  PA.  1986.  p  131-141,  1 
fig,  4  tab,  3  ref. 

Descriptors:  'Wastewater  treatment,  'Food-proc- 
essing wastes,  'Industrial  wastewater,  'Design 
standards,  'Anaerobic  wastewater  treatment, 
'Wastewater  facilities,  Biological  oxygen  demand, 
Chemical  oxygen  demand,  Anaerobic  digestion, 
Food-processing  industry,  Pennsylvania,  Organic 
loading,  Design  criteria. 

Wastewater  from  the  vegetable  and  fruit  process- 
ing facilities  of  Hanover  Brands,  Inc.  in  Pennsylva- 
nia is  screened,  collected  in  a  wet  well,  pH  adjust- 
ed, and  discharged  into  the  municipal  wastewater 
treatment  plant  contributing  a  major  component  of 
the  organic  loading  to  the  municipal  facility.  Find- 
ing treatment  alternatives  involved  the  design  of  an 
anaerobic  reactor  which  was  tested  on  a  pilot-plant 
scale.  Design  of  the  full-scale  anaerobic  reactor 
was  begun  following  less  than  two  years  of  pilot- 
plant  testing.  Since  that  time,  increased  efficiency 
was  realized  with  higher  BOD  and  COD  loadings. 
Following  the  construction  of  the  full-scale  unit, 
several  years  will  pass  before  the  design  loadings 
are  achieved  allowing  ample  time  for  evaluation  of 
the  performance  of  the  single  unit  and  determina- 
tion of  the  need  for  subsequent  units.  (See  also 
W88-03223)  (Wood-PTT) 
W88-03232 


MODIFYING  ION-EXCHANGE  RESIN  COM- 
POSITIONS FOR  SELECTIVE  REMOVAL  OF 
POTENTIALLY  TOXIC  HEXAVALENT  CHRO- 
MIUM SPECIES, 

Lehigh  Univ.,  Bethlehem,  PA.  Fritz  Engineering 
Lab. 

A.  K.  Sengupta. 

IN:  Toxic  and  Hazardous  Wastes,  Proceedings  of 
the  Eighteenth  Mid-Atlantic  Industrial  Waste  Con- 
ference, June  29  -  July  1,  1986.  Technomic  Pub- 
lishing Co.,  Inc.,  Lancaster,  PA.  1986.  p  142-156,  9 
fig,  12  ref. 

Descriptors:  'Wastewater  treatment,  'Ion  ex- 
change, 'Resins,  'Chromium,  Chromates,  Heavy 
metals,  Ions,  Anions,  Separation  techniques,  Ion 
separation,  Amines,  Hazardous  material,  Selectivi- 
ty- 
Properties  of  ion-exchange  resins  are  very  impor- 
tant for  the  selective  removal  of  an  ion  in  the 
presence  of  other  competing  ions.  The  effects  of 
resin  matrix  and  resin  functionality  on  chromate 
selectivity  are  presented  showing  how  variation  in 
composition  can  dictate  the  viability  of  the  ion- 
exchange  separation  processes.  Increased  hydro- 
phobicity  of  the  resin  matrix  and  a  longer  alkyl 
group  in  the  amine  functionality,  greatly  improve 
the  chromate  selectivity  of  the  ion-exchange  resins. 
Besides  functionality  and  matrix,  other  properties, 
such  as  crosslinking,  porosity,  and  total  capacity 
are  also  important  and  require  detailed  study.  The 
use  of  modified  resin  composition  is  not  necessarily 
limited  to  chromate  recovery  processes;  the  results 
obtained  can  be  applied  to  other  selective  ion- 
removal  processes.  (See  also  W88-03223)  (Wood- 
PTT) 
W88-03233 


BIOLOGICAL  TREATMENT  OF  SIMULATED 
LANDFILL  LEACHATE  CONTAINING 
CHLORDANE, 

Memphis  State  Univ.,  TN.  Dept.  of  Civil  Engi- 
neering. 
For   primary   bibliographic   entry   see   Field   5G. 

W88-03234 


TREATMENT  OF  A  LANDFILL  LEACHATE  IN 
POWDERED  ACTIVATED  CARBON  EN- 
HANCED SEQUENCING  BATCH  BIOREAC- 
TORS, 

Occidental   Chemical   Corp.,   Grand   Island,   NY. 

Research  Center. 

For   primary   bibliographic   entry   see   Field   5G. 

W88-03235 


LOW  TEMPERATURE  THERMAL  STRIPPING 
OF  VOLATILE  COMPOUNDS  -  A  FIELD 
DEMONSTRATION  PROJECT, 

Weston  (Roy  F.),  Inc.,  West  Chester,  PA. 
For  primary  bibliographic  entry  see  Field  5E. 

W88-03237 


SOLIDIFICATION/STABILIZATION  OF  CON- 
TAMINATED DREDGED  MATERIAL, 

Virginia  Polytechnic  Inst,  and  State  Univ.,  Blacks- 
burg.  Dept.  of  Civil  Engineering. 
J.  M.  Betteker,  J.  H.  Sherrard,  and  D.  D.  Ludwig. 
IN:  Toxic  and  Hazardous  Wastes,  Proceedings  of 
the  Eighteenth  Mid-Atlantic  Industrial  Waste  Con- 
ference, June  29  -  July  1,  1986.  Technomic  Pub- 
lishing Co.,  Inc.,  Lancaster,  PA.  1986.  p  253-273,  9 
fig,  1  tab,  16  ref. 

Descriptors:  'Dredging,  'Waste  disposal,  'Solidifi- 
cation, 'Stabilization,  'Wastewater  treatment, 
'Hazardous  materials,  Bottom  sediments,  Industri- 
al wastes,  Chemical  properties,  Physical  proper- 
ties, Pozzolans,  Cements,  Additives,  Concrete  ad- 
ditives, Leaching,  Leachates,  Heavy  metals,  Or- 
ganic compounds,  Metals,  Polychlorinated  biphen- 
yls. 

Because  the  management  of  bottom  sediments  con- 
taining toxic  substances  has  become  increasingly 
important,  the  technical  feasibility  of  applying  so- 
lidification/stabilization technology  to  contaminat- 
ed dredged  material  was  investigated.  Laboratory- 
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scale  applications  of  selected  solidification/stabili- 
zation processes  to  a  highly  contaminated  industri- 
al canal  sediment  and  an  evaluation  of  the  stabi- 
lized/solidified products  on  the  basis  of  physical 
and  chemical  properties  were  performed.  It  was 
concluded  that  physical  stabilization  of  the  con- 
taminated dredged  material  is  a  viable  treatment 
option  since  all  proprietary  pozzolanic  additive 
and  Portland  cement  mixtures  applied  formed  a 
solidified  sediment.  No  single  process  formulation 
proved  to  be  effective  in  providing  chemical  stabi- 
lization for  all  contaminants  as  a  group,  although 
solidification  did  provide  a  significant  amount  of 
chemical  stabilization.  The  results  of  serial  batch 
leaching  tests  showed  that  the  aqueous  phase  con- 
centrations were  lower  than  sediment  phase  con- 
centrations by  as  much  as  three  to  five  orders  of 
magnitude  and  in  many  cases  contaminants  were 
completely  immobilized  for  the  contaminants  ana- 
lyzed. Specific  solidification  additives  were  evalu- 
ated for  various  metal  and  organic  contaminants. 
(See  also  W88-03223)  (Wood-PTT) 
W88-03240 


TREATABILITY  STUDY  AND  DESIGN  OF  A 
TREATMENT  PLANT  FOR  LEACHATE  GEN- 
ERATED FROM  A  COAL  ASH  DISPOSAL 
SITE, 

GAI  Consultants,  Inc.,  Monroeville,  PA. 
P.  Yodnane,  D.  W.  Okorn,  and  R.  J.  Williams. 
IN:  Toxic  and  Hazardous  Wastes,  Proceedings  of 
the  Eighteenth  Mid-Atlantic  Industrial  Waste  Con- 
ference, June  29  -  July  1,  1986.  Technomic  Pub- 
lishing Co.,  Inc.,  Lancaster,  PA.  1986.  p  274-290,  3 
fig,  8  tab,  5  ref. 

Descriptors:  *Wastewater  treatment,  *Coal  ash, 
'Leachates,  'Wastewater  treatment  facilities,  *In- 
dustrial  wastes,  'Industrial  wastewater,  West  Vir- 
ginia, Disposal  sites,  Water  quality  control,  Runoff, 
Design  standards,  Design  criteria,  Waste  disposal, 
Water  quality. 

The  results  of  a  short-term  treatability  study  for 
the  leachate  and  contaminated  runoff  at  the 
Twenty-Five-Year  Ash  Disposal  Facility  in  West 
Virginia  which  is  involved  in  the  dry  disposal  of 
coal  ash  are  summarized.  Appropriate  design  pa- 
rameters for  an  additional  new  treatment  plant, 
including  a  water  quality  data  review,  leachate 
quality  simulation,  wastewater  flow  estimation, 
batch  treatment  test  and  continuous  flow  treatment 
and  fiocculation  test,  were  evaluated.  Results  from 
the  tests  show  that  the  leachate  quality  expected 
from  the  proposed  site  will  be  similar  to  the  leach- 
ate quality  of  existing  sites.  Specific  design  param- 
eters based  on  the  leachate  quality  and  quantity 
data  are  presented.  (See  also  W88-03223)  (Wood- 
PTT) 
W88-03241 


SLUDGE  FLOCCULATION  AT  AN  INDUSTRI- 
AL WASTE  FACILITY, 

Virginia  Polytechnic  Inst,  and  State  Univ.,  Blacks- 
burg.  Dept.  of  Civil  Engineering. 
J.  T.  Novak,  and  C.  W.  Randall. 
IN:  Toxic  and  Hazardous  Wastes,  Proceedings  of 
the  Eighteenth  Mid-Atlantic  Industrial  Waste  Con- 
ference, June  29  -  July  1,  1986.  Technomic  Pub- 
lishing Co.,  Inc.,  Lancaster,  PA.  1986.  p  322-330,  6 
fig,  5  ref. 

Descriptors:  'Wastewater  treatment,  'Sludge  fioc- 
culation, 'Fiocculation,  'Industrial  wastewater, 
Coagulation  theory,  Industrial  wastes,  Sludge,  Ac- 
tivated sludge,  Coagulation,  Colloids,  Polymers, 
Sludge  digestion.Nitrogen,  Proteins. 

An  industrial  waste  treatment  system  at  a  plant 
producing  cellulose  acetate  resin,  yarn,  and  tow 
experienced  frequent  disruptions  due  either  to  poor 
settling  sludge  or  poor  fiocculation.  Investigations 
were  carried  out  which  resulted  in  a  considerable 
improvement  in  sludge  behavior  based  on  the  co- 
agulation theory  which  suggests  that  floe  forma- 
tion can  be  described  as  a  system  of  anionic  col- 
loids being  coagulated  by  naturally  occurring  ani- 
onic polymers.  The  data  collected  indicate  that  the 
quantity  of  biopolymer  is  rarely  a  problem,  but 
that  polymer  binding  is  critical  to  proper  fioccula- 
tion  It  was  determined  that  it  is  important  to  have 


a  sufficient  amount  of  nitrogen  present  in  order  for 
polymers  to  bind  since  the  binding  ability  appears 
to  be  directly  related  to  the  protein  content  of  the 
biopolymer  and  a  sufficient  quantity  of  divalent 
cations  available  to  achieve  proper  polymer  to 
colloid  attachment.  (See  also  W88-03223)  (Wood- 
PTT) 
W88-03244 


UTILIZATION  OF  AN  ANAEROBIC  BIO- 
TOWER  IN  THE  TREATMENT  AND  RECYCLE 
OF  ROTOGRAVURE  PRINTING  PROCESS 
WASTEWATERS, 

Tennessee  Univ.,  Knoxville.  Dept.  of  Civil  Engi- 
neering. 

D  W.  Weeter,  and  J.  McGowan. 
IN:  Toxic  and  Hazardous  Wastes,  Proceedings  of 
the  Eighteenth  Mid-Atlantic  Industrial  Waste  Con- 
ference, June  29  -  July  1,  1986.  Technomic  Pub- 
lishing Co.,  Inc.,  Lancaster,  PA.  1986.  p  331-339,  2 
fig,  3  tab,  4  ref. 

Descriptors:  'Wastewater  treatment,  'Anaerobic 
biotower,  'Biological  wastewater  treatment,  'In- 
dustrial wastewater,  'Printing  industry  wastes, 
Distillation,  Filtration,  Chlorination,  Clarification, 
Wastewater,  Wastewater  renovation,  Water  reuse, 
Tennessee,  Solvents. 

The  development  of  a  cost-effective  biological/ 
physical  treatment  process  for  rotogravure  print- 
ing process  wastewaters  for  Plus  Mark  located  in 
Tennessee  is  described.  Gaseous  solvents  evolving 
from  the  printing  presses  are  collected  in  ducts  and 
adsorbed  via  activated  carbon.  The  solvents  are 
desorbed  by  steam  and  the  solvent-bearing  water 
from  decant  is  then  distilled  and  recovered  for 
reuse.  The  distillation  bottoms  containing  ethyl 
acetate,  ethanol,  acetic  acid  and  toluene  were  treat- 
ed in  an  anaerobic  biotower.  The  process  design 
consists  of  an  underground  tank,  anaerobic  tower, 
clarifier,  sand  filter,  activated  carbon  adsorption 
tank,  chlorinator  and  retention  pond.  The  system 
performance  is  discussed.  (See  also  W88-03223) 
(Wood-PTT) 
W88-03245 


ECONOMICAL  PRETREATMENT  FOR 
COLOR  REMOVAL  FROM  TEXTILE  DYE 
WASTES, 

G.  R.  Brower,  and  G.  D.  Reed. 
IN:  Toxic  and  Hazardous  Wastes,  Proceedings  of 
the  Eighteenth  Mid-Atlantic  Industrial  Waste  Con- 
ference, June  29  -  July  1,  1986.  Technomic  Pub- 
lishing Co.,  Inc.,  Lancaster,  PA.  1986.  p  340-347,  2 
fig,  3  tab,  13  ref. 

Descriptors:  'Wastewater  treatment,  'Color  re- 
moval, 'Textile  mill  wastes,  'Industrial 
wastewater,  'Dye  wastes,  Pretreatment  of  wastes, 
Pretreatment  of  water,  Oxidation  process,  Coagu- 
lation, Economic  aspects,  Sludge,  Municipal 
wastewater  treatment,  Color,  Costs,  Industrial 
wastes,  Effluents. 

Small  quantities  of  dye  in  a  waste  often  contribute 
to  the  presence  of  color  in  very  large  quantities  of 
wastewater;  often  the  dye  is  affected  very  little  in 
domestic  wastewater  treatment  processes.  The  dye 
passes  through  the  biological  treatment  process 
essentially  unaltered,  producing  a  colored  effluent. 
It  is  not  practical  for  a  municipality  to  remove  the 
dye  at  their  treatment  facility  since  the  quantity  of 
waste  is  so  large.  However,  if  the  dye  is  removed 
by  precipitation  at  the  industrial  facility,  the  result- 
ing costs  of  sludge  handling  could  be  quite  large. 
Treatability  studies  were,  therefore,  conducted  to 
determine  of  the  colors  of  two  textile  wastes  could 
be  destroyed  by  oxidation  or  removed  by  coagula- 
tion and  if  the  dye,  once  removed  by  coagulation, 
would  remain  insoluble  even  after  prolonged  expo- 
sure to  sewage  making  it  possible  for  the  solids  to 
be  removed  by  the  domestic  treatment  plant  and 
relieving  the  industry  from  sludge  handling  oper- 
ations. Wastes  from  both  industrial  sources  formed 
stable  sludges  when  mixed  with  raw  municipal 
sewage  and  no  measurable  sewage  color  change 
was  observed.  Schematic  diagrams  of  the 
wastewater  pretreatment  systems  and  costs  are 
presented.  (See  also  W88-03223)  (Wood-PTT) 
W88-03246 


ACTIVATED  SLUDGE  TREATMENT  AND 
SALT  MARSH  POLISHING  FOR  SEAFOOD 
PROCESSING  WASTEWATER:  AN  EXPERI- 
MENTAL INVESTIGATION, 

Lehigh  Univ.,  Bethlehem,  PA.  Center  for  Marine 
and  Environmental  Studies. 
V.  G.  Guida,  and  I.  J.  Kugelman. 
IN:  Toxic  and  Hazardous  Wastes,  Proceedings  of 
the  Eighteenth  Mid-Atlantic  Industrial  Waste  Con- 
ference, June  29  -  July  1,  1986.  Technomic  Pub- 
lishing Co.,  Inc.,  Lancaster,  PA.  1986  p  376-390,  4 
fig,  3  tab,  26  ref. 

Descriptors:  'Wastewater  treatment,  'Land  dis- 
posal, 'Water  quality  control,  'Food-processing 
wastewater,  'Activated  sludge  process,  Salt 
marshes,  Water  quality,  Wastewater,  Clams,  Bio- 
logical oxygen  demand,  Kjeldahl  nitrogen,  Sus- 
pended solids,  Water  pollution  control,  New 
Jersey. 

The  discharge  of  seafood  processing  wastes,  par- 
ticularly clam  processing  wastewater,  into  tidal 
waters  contributes  to  chronic  cultural  eutrophica- 
tion  in  estuaries.  Clam  processing  wastewater  has 
levels  of  chemical  and  biochemical  oxygen  de- 
mands (COD  and  BOD)  total  Kjeldahl  nitrogen 
(TKN)  that  surpass  those  of  raw  domestic  sewage. 
Current  technology  which  calls  for  treatment  in  an 
aerated  lagoon  does  not  reduce  the  BOD  suffi- 
ciently to  consistently  meet  the  strict  New  Jersey 
standards  which  require  95%  BOD  removal  from 
industrial  wastes.  Therefore,  the  efficacy  of  'polish- 
ing' clam  water  that  was  treated  aerobically  in  a 
salt  marsh  to  further  reduce  oxygen  demand  and 
nutrient  concentrations  in  the  wastewater  was  in- 
vestigated. Raw  clam  processing  wastewater  from 
an  industrial  facility  in  New  Jersey  was  subjected 
to  extended  aeration  activated  sludge  treatment 
operated  with  two  different  solids  retention  times. 
The  effluent  was  applied  to  boxes  in  which  salt 
marsh  grasses  were  planted  and  which  were  flood- 
ed with  measured  volumes  of  tidewater  on  a  sched- 
ule simulating  that  of  local  natural  marshes  during 
the  same  seasons.  The  tidal  water  was  drained  and 
analyzed  for  BOD,  total  suspended  solids,  TKN, 
and  orthophosphate  and  the  results  were  compared 
with  the  controls,  runoff  from  marshes  receiving 
no  wastewater.  The  most  substantial  differences 
were  in  total  phosphorus  concentration  in  summer 
and  total  nitrogen  and  total  phosphorus  in  winter. 
(See  also  W88-03223)  (Wood-PTT) 
W88-03250 


START-UP  OPTIMIZATION  OF  THE  ME- 
CHANICAL AND  CHEMICAL  PARAMETERS 
INFLUENCING  THE  DEWATERING  PER- 
FORMANCE OF  A  GRAVITY  BELT  FILTER 
PRESS  OPERATION, 
Exxon  Chemical  Americas,  Houston,  TX. 
G.  O.  Barraclough,  D.  J.  Brown,  S.  A.  Lordo,  and 
H.  J.  Santicola. 

IN:  Toxic  and  Hazardous  Wastes,  Proceedings  of 
the  Eighteenth  Mid-Atlantic  Industrial  Waste  Con- 
ference, June  29  -  July  1,  1986.  Technomic  Pub- 
lishing Co.,  Inc.,  Lancaster,  PA.  1986.  p  391-395,  1 
fig,  8  tab. 

Descriptors:  'Wastewater  treatment,  'Gravity  Belt 
Filter  Press,  'Sludge  drying,  'Dewatering, 
'Sludge,  Wastewater  facilities,  Sludge  thickening, 
Case  studies,  Sludge  cake,  Conditioning,  Chemical 
treatment,  Mechanical  control. 

A  recent  gravity  belt  filter  start-up  is  reviewed  and 
the  laboratory  correlation  studies  conducted  at  a 
major  Gulf  Coast  Refinery's  wastewater  treatment 
facility  are  described.  The  installation  of  the  twin 
belt  2.2  meter  press  was  designed  to  remove  water 
from  their  dewatered  solids  to  be  landfarmed. 
Prior  to  the  belt  press  operation,  the  low  solids 
stream  was  pumped  to  a  retention  pond,  which 
required  periodic  cleaning  and  subsequent  disposal. 
Because  the  installation  was  new,  the  influence  of 
the  various  chemical  and  mechanical  parameters 
that  directly  affected  the  optimum  performance  of 
the  gravity  belt  filter  press  operation  required  defi- 
nition. The  chemical  parameters  isolated  and  opti- 
mized included:  (1)  chemical  conditioning  time 
(addition  point),  (2)  conditioning  chemical  solution 
concentration,  and  (3)  conditioning  chemical  fee- 
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drate.  Included  in  the  mechanical  parameters  re- 
quiring optimization  were:  (1)  mixing  drum  speed, 
(2)  sludge  charge  rate,  and  (3)  belt  speed.  The 
influences  of  each  variable  on  the  solids  recovery 
and  final  cake  solids  were  measured  independently. 
(See  also  W88-03223)  (Wood-PTT) 
W88-03251 


TWO  FACTORY  APPLICATIONS  OF  A 
MICROWAVE  SYSTEM  PERCENT  SOLIDS 
ANALYZER  AND  OVEN, 

Merck  and  Co.,  Elkton,  VA.  Merck  Chemical 
Mfg.  Div. 

J.  B.  Reeves,  and  S.  B.  Shank. 
IN:  Toxic  and  Hazardous  Wastes,  Proceedings  of 
the  Eighteenth  Mid-Atlantic  Industrial  Waste  Con- 
ference, June  29  -  July  1,  1986.  Technomic  Pub- 
lishing Co.,  Inc.,  Lancaster,  PA.  1986.  p  396-399. 

Descriptors:  'Wastewater  treatment,  'Microwave 
ovens,  'Wastewater  facilities,  'Activated  sludge, 
'Industrial  wastes,  Sludge,  Sludge  drying,  Micro- 
wave technology,  Solids. 

Two  successful  applications  of  a  microwave 
system  percent  solids  analyzer  and  oven  on  routine 
activated  sludge  system  samples  at  a  large  pharma- 
ceutical manufacturing  plant  are  summarized.  The 
first  application  of  the  Model  AVC-80  (Automatic 
Volatility  Computer)  was  on  samples  of  dewatered 
waste  activated  sludge  from  a  belt  filter  press 
which  were  subjected  to  the  analyzer  for  rapid 
analysis  of  their  percent  solids  in  order  to  allow 
operators  to  gain  immediate  optimum  press  per- 
formance rather  than  guessing  the  percent  solids  or 
waiting  for  laboratory  results.  Because  all  wasted 
sludge  is  incinerated,  maximum  percent  solids  from 
the  belt  filter  press  is  economically  desired.  Other 
treatment  system  samples,  particularly  polymer  so- 
lutions and  clarifier  and  digestor  sludges,  were  also 
tested  by  the  analyzer  which  performed  reliably 
and  without  need  for  maintenance  even  in  this 
severe  environment  with  numerous  operators.  The 
second  application  was  in  the  central  Quality  Con- 
trol laboratory  using  an  automated  Model  MSD-81 
oven  (Microwave  Drying/Digestion  System).  The 
oven's  microwave  drying  had  the  advantage  of 
speed  since  it  required  only  a  few  minutes  rather 
than  the  2-5  hours  needed  by  a  conventional  oven 
because  of  its  uniform  heating  of  the  water 
throughout  the  sample.  The  microwave  drying 
was  also  selective  due  to  rapid  volatilization  of 
water  molecules  without  many  other  volatile  com- 
ponents. In  addition,  the  oven  was  able  to  dry 
samples  analytically  to  less  than  0.1  milligrams 
water  in  a  few  minutes,  which  was  not  possible 
using  conventional  microwave  ovens  because  of 
problems  with  reflected  energy.  (See  also  W88- 
03223)  (Wood-PTT) 
W88-03252 


POLYMER  PERFORMANCE  IN  SLUDGE 
CONDLnONTNG, 

Virginia  Polytechnic  Inst,  and  State  Univ.,  Blacks- 
burg.  Dept.  of  Civil  Engineering. 
N.  Bandak,  and  J.  T.  Novak. 

IN:  Toxic  and  Hazardous  Wastes,  Proceedings  of 
the  Eighteenth  Mid-Atlantic  Industrial  Waste  Con- 
ference, June  29  -  July  1,  1986.  Technomic  Pub- 
lishing Co.,  Inc.,  Lancaster,  PA.  1986.  p  400-408,  7 
fig,  1  ref. 

Descriptors:  'Wastewater  treatment,  'Sludge  con- 
ditioning, 'Polymers,  'Chemical  treatment, 
•Dewatering,  Sludge,  Drying,  Sludge  drying, 
Mixing,  Coagulation,  Chemical  coagulation,  An- 
aerobic digestion. 

In  order  to  aid  in  the  disposal  of  sludges,  dewater- 
ing is  practiced  to  reduce  sludge  volumes  and 
improve  handling  properties.  Synthetic  polymers 
have  been  used  recently  as  conditioning  chemicals 
which  are  added  during  dewatering  to  increase  the 
rate  of  the  operation.  The  selection  of  the  optimum 
polymer  dose  depends  on  the  nature  both  of  the 
sludge  and  the  polymer  used,  as  well  as  on  the 
characteristics  of  the  dewatering  equipment  includ- 
ing mixing  intensity.  Some  of  the  effects  of  mixing 
on  polymer  performance  in  sludge  conditioning 
were  evaluated.  Primary  particle  breakup  involv- 
ing  the   fragmentation   of  sludge   particles   upon 


mixing  and  polymer  disruption  involving  the  re- 
duction in  size  and/or  effectiveness  of  the  polymer 
due  to  fracture  or  folding  during  intense  mixing 
were  considered  in  experiments  using  lime  and 
alum  sludges  from  water  treatment  plants  and  an- 
aerobically  digested  sludge  from  a  wastewater 
treatment  plant.  High  and  medium-molecular 
weight  polymers  served  as  coagulants.  In  general  it 
was  found  that  the  effects  of  mixing  that  result  in 
increases  in  polymer  dose  requirements  appear  to 
be  due  to  the  breakup  of  primary  sludge  particles. 
Polymer  fracture  or  folding  accounted  for  little  of 
the  increased  polymer  dose  for  common  dewater- 
ing processes.  (See  also  W88-03223)  (Wood-PTT) 
W88-03253 


STRATEGIES  AND  CHOICES  IN  PENNSYLVA- 
NIA'S HAZARDOUS  WASTE  FACILITIES 
PLAN, 

Environmental  Resources  Management,  Inc.,  West 
Chester,  PA. 

P.  L.  Buckingham,  R.  J.  Buchanan,  and  M.  D. 
LaGrega. 

IN:  Toxic  and  Hazardous  Wastes,  Proceedings  of 
the  Eighteenth  Mid-Atlantic  Industrial  Waste  Con- 
ference, June  29  -  July  1,  1986.  Technomic  Pub- 
lishing Co.,  Inc.,  Lancaster,  PA.  1986.  p  489-501,  1 
fig,  1  tab,  2  ref. 

Descriptors:  'Wastewater  treatment,  'Wastewater 
facilities,  'Legal  aspects,  'Regulations,  'Hazard- 
ous materials,  'Pennsylvania,  State  jurisdiction, 
Waste  management,  Wastes,  Planning,  Wastewater 
management. 

The  contents  of  the  Pennsylvania  Hazardous 
Waste  Facilities  Plan  and  how  it  was  developed 
are  discussed  and  an  evaluation  of  the  Plan  pre- 
sented. The  Plan  was  designed  as  the  blue  print  for 
managing  hazardous  waste  in  Pennsylvania  and  as 
such:  (1)  provides  information  about  the  amounts 
and  types  of  hazardous  wastes  generated  in  the 
Commonwealth,  (2)  outlines  the  types  of  modern 
technologies  that  will  be  needed  to  treat  and  dis- 
pose of  that  waste,  (3)  outlines  basic  hazardous 
waste  management  policies  for  the  Common- 
wealth, (4)  presents  siting  criteria  to  be  met  by  all 
new  facilities,  (5)  presents  a  strategy  to  encourage 
source  reduction,  and  (6)  identifies  the  hazardous 
waste  treatment  and  disposal  facilities  that  are 
needed  to  provide  for  the  proper  management  of 
hazardous  wastes  generated  in  Pennsylvania.  The 
procedures  for  hazardous  waste  facility  siting,  fea- 
turing public  participation  and  state  override  of 
local  powers,  were  reviewed.  (See  also  W88- 
03223)  (Wood-PTT) 
W88-03261 


HAZARDOUS  WASTE  MINIMIZATION  PLAN- 
NING AT  THE  ARMY  MATERIEL  COMMAND 

(AMC), 

Army  Materiel  Development  and  Readiness  Com- 
mand, Alexandria,  VA. 
J.  J.  McCarthy,  R.  E.  Newsome,  and  W.  N. 
Hasselkus. 

IN:  Toxic  and  Hazardous  Wastes,  Proceedings  of 
the  Eighteenth  Mid-Atlantic  Industrial  Waste  Con- 
ference, June  29  -  July  1,  1986.  Technomic  Pub- 
lishing Co.,  Inc.,  Lancaster,  PA.  1986.  p  502-514,  7 
tab,  9  ref. 

Descriptors:  'Waste  management,  'Waste  minimi- 
zation, 'Hazardous  materials,  'Regulations,  Waste 
disposal,  US  Army,  Toxicity,  Waste  treatment, 
Waste  recovery,  Recycling,  Material  substitution. 

In  September  1985  the  Army  Materiel  Command 
(AMC)  engineer  was  directed  to  develop  a  com- 
prehensive hazardous  waste  (HW)  plan  for  the 
AMC  and  in  November  a  policy  was  issued  calling 
for  a  reduction  in  HW  volume  and  toxicity  in  a 
practical  and  economical  manner,  and  stressing  the 
importance  of  addressing  HW  minimization  in  all 
AMC  support  activities.  These  two  events  central- 
ized and  prioritized  AMC's  present  HW  minimiza- 
tion effort.  The  Hazardous  Waste  Minimization 
(HAZMIN)  Plan,  finalized  in  March  1986,  outlined 
the  actions  that  AMC  will  take  to  reduce  its  HW 
generation  and  how  it  will  manage  those  wastes 
that  are  formed.  The  suggested  HW  reduction 
methods  are  presented  in  order  of  their  priority:  (1) 


hazardous  material  control,  (2)  delisting,  (3)  mate- 
rial substitution,  (4)  process  change,  (5)  recycling, 
reusing,  or  reselling,  (6)  treatment,  (7)  destruction 
by  burning,  open  detonation,  thermal  destruction 
or  incineration,  and  (8)  disposal  without  or  with 
sufficient  treatment.  The  HW  reduction  methods 
favor  managing  the  waste  before  rather  than  after 
generation  which,  of  necessity,  involves  participa- 
tion by  departments  that  are  not  primarily  con- 
cerned with  HW  and  that  do  not  consider  it  a  high 
priority  for  mission  accomplishment.  AMC 
HAZMIN  Plan  milestones  were  described  and 
comments  were  made  on  future  installation  plans. 
(See  also  W88-03223)  (Wood-PTT) 
W88-03262 


POLYCHLORINATED  BIPHENYL  (PCB)  DE- 
CONTAMINATION OF  TRANSFORMERS, 

Envirocon  Systems,  Inc.,  King  of  Prussia,  PA. 
I.  Webber. 

IN:  Toxic  and  Hazardous  Wastes,  Proceedings  of 
the  Eighteenth  Mid-Atlantic  Industrial  Waste  Con- 
ference, June  29  -  July  1,  1986.  Technomic  Pub- 
lishing Co.,  Inc.,  Lancaster,  PA.  1986.  p  526-544,  5 
fig,  9  ref. 

Descriptors:  'Polychlorinated  biphenyls,  'Trans- 
formers, 'Decontamination,  'Waste  treatment, 
'Fate  of  pollutants,  Cleanup,  Detoxification, 
Vapor  cleaning  method,  Electrical  equipment, 
Cleaning,  Diffusion  coefficient,  Leaching. 

Because  of  the  severe  liability  associated  with  the 
cost  of  clean-up  in  the  event  of  a  fire  causing  the 
failure  of  a  polychlorinated  biphenyl  (PCB)  trans- 
former, owners  often  voluntarily  remove  the  PCBs 
from  their  equipment.  Several  cleaning  processes 
for  decontamination  were  discussed.  Diffusion  co- 
efficients were  measured  and  used  to  calculate  the 
rate  of  PCB  leaching  from  impregnated,  solid  insu- 
lation into  the  oil  used  to  replace  the  original  PCB 
dielectric  fluid  in  (to  retrofill)  askarel  transformers. 
It  was  shown  that  it  is  theoretically  unlikely  that  a 
simple  vapor  cleaning  system  can  be  used  alone  to 
reclassify  a  transformer  as  'non-PCB'.  The  effect  of 
repeated  retrofill  operations  using  a  vapor  cleaning 
system  were  discussed  and  an  alternative  proce- 
dure which  can  mitigate  the  leaching  problem  de- 
scribed. (See  also  W88-03223)  (Wood-PTT) 
W88-03264 


PHOTOCATALYZED  OXIDATION  OF  OR- 
GANIC WASTESTREAMS, 

Tennessee  Technological  Univ.,  Cookeville.  Dept. 
of  Civil  Engineering. 
M.  B.  Borup,  and  E.  J.  Middlebrooks. 
IN:  Toxic  and  Hazardous  Wastes,  Proceedings  of 
the  Eighteenth  Mid-Atlantic  Industrial  Waste  Con- 
ference, June  29  -  July  1,  1986.  Technomic  Pub- 
lishing Co.,  Inc.,  Lancaster,  PA.  1986.  p  554-568,  7 
fig,  6  tab,  18  ref. 

Descriptors:  'Wastewater  treatment,  'Photocata- 
lyzed  oxidation,  'Oxidation  process,  'Organic 
compounds,  'Ultraviolet  radiation,  'Hydrogen 
peroxide,  Industrial  wastewater,  Textile  mill 
wastes,  Dimethyl  phthalate,  Isophorone,  Radi- 
ation, Chemical  oxygen  demand,  Color  removal, 
Organic  carbon. 

A  process  in  which  hydroxyl  free  radicals  are 
generated  by  ultraviolet  radiation  induced  decom- 
position of  hydrogen  peroxide,  that  was  injected 
into  the  wastestream,  has  shown  potential  for  treat- 
ing water  that  was  contaminated  with  refractory 
organic  compounds.  Tests  were  conducted  to  de- 
termine the  feasibility  of  treating  textile  dye  and 
finishing  wastewater,  and  water  contaminated  by 
the  organic  pollutants  dimethyl  phthalate  (DMP) 
and  isophorone  with  the  UV  catalyzed  process. 
The  easily-controlled  physical-chemical  process 
successfully  removed  COD,  color,  and  TOC  from 
the  textile  dyeing  wastewaters.  The  process  also 
removed  DMP  and  isophorone  from  the  contami- 
nated water.  The  DMP  concentrations  were  re- 
duced from  50  milligrams/liter  (mg/L)  to  less  than 
0.05  mg/L  in  60  minutes  of  treatment  when  dosed 
with  about  125  mg/L  of  hydrogen  peroxide  and 
irradiated  with  UV  radiation  with  an  average  in- 
tensity of  1200  microwatts/sq  cm.  An  isophorone 
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concentration  of  50  mg/L  was  reduced  to  less  that 
0.05  mg/L  in  60  minutes  when  dosed  with  250  mg/ 
L  of  hydrogen  peroxide  under  the  same  conditions. 
Reaction  rates  were  also  studied  for  each  of  the 
contaminants.  (See  also  W88-03223)  (Wood-PTT) 
W88-03266 


CARBON  ADSORPTION  ISOTHERMS  FOR 
ORGANIC  CONSTITUENTS  OF  INDUSTRIAL 
WASTEWATERS, 

Occidental  Chemical  Corp.,  Grand  Island,  NY. 
W.-C.  Ying,  E.  A.  Dietz,  and  S.  A.  Sojka. 
IN:  Toxic  and  Hazardous  Wastes,  Proceedings  of 
the  Eighteenth  Mid-Atlantic  Industrial  Waste  Con- 
ference, June  29  -  July  1,  1986.  Technomic  Pub- 
lishing Co.,  Inc.,  Lancaster,  PA.  1986.  p  569-582, 
10  fig,  5  tab,  17ref. 

Descriptors:  *Wastewater  treatment,  'Adsorption, 
♦Activated  carbon,  'Isotherms,  'Industrial 
wastewaters,  'Organic  compounds,  Industrial 
wastes,  Chemical  analysis,  Organic  carbon,  Phen- 
ols, Pollutants,  Organic  acids,  Benzenes, 
Wastewater,  Adsorbents,  Adsorptive  capacity, 
Comparison  studies. 

Organic  contaminants  in  wastewater  are  often  re- 
moved using  activated  carbon  adsorbers.  Adsorp- 
tion isotherm  data  are  frequently  used  to  estimate 
the  adsorptive  capacity,  and  thus,  the  carbon  ex- 
haustion rate  and  the  expected  service  period  be- 
tween carbon  bed  changes  or  the  size  of  the  carbon 
regeneration  system  if  is  to  be  accomplished  on- 
site.  Because  the  carbon  adsorption  isotherm  for  a 
compound  depends  on  the  testing  conditions,  the 
standard  isotherm  data  reported  for  a  single  com- 
pound in  pure  water  are  not  useful  when  a  mixture 
of  organic  contaminants  are  to  be  removed  since 
the  effects  of  competitive  adsorption  and  biological 
activities  are  not  taken  into  account.  Therefore,  the 
adsorptive  capacities  of  activated  carbon  for  or- 
ganic constituents  of  several  types  of  industrial 
wastewaters  were  measured  in  pure  water  and  in 
wastewater  samples  for  comparison  studies.  The 
capacities  of  carbon  for  the  organic  compounds  in 
several  types  of  wastewater  samples  were  signifi- 
cantly reduced  from  the  respective  single  com- 
pound isotherms  because  of  competitive  adsorp- 
tion. Significant  capacity  reductions  were  correlat- 
ed with  the  fractions  of  wastewater  TOC  due  to 
the  target  compound.  It  was  concluded  that  actual 
absorptive  capacities  of  carbon,  for  all  the  organic 
compounds  measured  in  a  composite  wastewater 
sample,  should  be  the  basis  for  adsorber  design  in 
order  to  avoid  premature  breakthrough  of  many 
organic  contaminants  which  would  result  from  the 
overestimation  of  treatment  capability  of  the 
carbon  adsorber.  (See  also  W88-03223)  (Wood- 
PTT) 
W88-03267 


MECHANISMS  FOR  PHOSPHORUS  REMOV- 
AL BY  A  COAL/ALUMINUM  MEDIA  FILTER, 

Clarkson  Coll.  of  Technology,  Potsdam,  NY. 
Dept.  of  Civil  and  Environmental  Engineering. 
A.  G.  Collins,  L.  R.  Barker,  and  M.  R.  Farvardin. 
IN:  Toxic  and  Hazardous  Wastes,  Proceedings  of 
the  Eighteenth  Mid-Atlantic  Industrial  Waste  Con- 
ference, June  29  -  July  1,  1986.  Technomic  Pub- 
lishing Co.,  Inc.,  Lancaster,  PA.  1986.  p  583-597,  8 
fig,  1  tab,  13ref. 

Descriptors:  'Wastewater  treatment,  'Filtration, 
'Phosphorus  removal,  'Filters,  'Coal-aluminum 
media  filters,  Design  criteria,  Aluminum  hydrox- 
ide, Detention  time,  Corrosion,  Carbon  filters,  Ad- 
sorption. 

The  coal/aluminum  media  filter  acts  as  a  combined 
coagulation-filtration  unit  for  the  removal  of  phos- 
phorus. The  mechanisms  responsible  for  this  phos- 
phorus removal  are  discussed  since  their  accurate 
identification  can  lead  to  the  efficient  design  and 
operation  of  this  treatment  system  which  can  po- 
tentially lower  phosphorus  removal  capital  and 
operating  costs  while  minimizing  sludge  produc- 
tion. The  results  of  previous  experimentation  on 
phosphorus  removal  were  reviewed.  It  was  found 
that  substantial  phosphorus  removal  was  achieved 
by  a  coal/aluminum  media  filter;  influent  phospho- 
rus concentrations  of  the  order  of  5  milligrams 


phosphorus/liter  (mg  P/L)  were  reduced  to  less 
than  1  mg  P/L  for  extended  periods  of  6  to  8 
hours.  The  principal  mechanism  appeared  to  be  the 
formation  of  an  aluminum  hydroxide  surface  to 
which  the  phosphorus  adsorbs.  Filter  bed  deten- 
tion time  affected  removal  efficiency;  the  longer 
the  detention  time,  the  greater  the  removal  effi- 
ciency. The  removal  mechanism  also  depended  on 
the  corrosion  of  aluminum.  Effluent  aluminum 
concentrations  decreased  with  time  implying  a 
coating  of  the  aluminum  media  and  suppression  of 
corrosion.  Suggestions  for  filter  design  based  on 
these  mechanistic  observations  are  presented.  (See 
also  W88-03223)  (Wood-PTT) 
W88-03268 


PHOSPHORUS  REMOVAL  FROM  MUNICI- 
PAL AND  INDUSTRIAL  WASTEWATER  BY 
ALUMINUM  CHLORIDE  AND  DERIVATIVES, 

Villanova  Univ.,  PA.  Dept.  of  Chemical  Engineer- 
ing. 

M.  J.  O'Neill,  D.  D.  Joye,  and  J.  M.  Courtney. 
IN:  Toxic  and  Hazardous  Wastes,  Proceedings  of 
the  Eighteenth  Mid-Atlantic  Industrial  Waste  Con- 
ference, June  29  -  July  1,  1986.  Technomic  Pub- 
lishing Co.,  Inc.,  Lancaster,  PA.  1986.  p  598-606,  4 
tab,  8  ref. 

Descriptors:  'Phosphorus  removal,  'Wastewater 
treatment,  'Aluminum  chloride,  'Industrial 
wastewater,  'Municipal  wastewater,  Coagulants, 
Poly-aluminum  chloride,  Polymers,  Turbidity, 
Physical  properties,  Wastewater,  Chemical  analys- 
sis,  Phosphorus,  Spectrophotometry. 

The  phosphorus  removal  effectiveness  of  alumi- 
num chloride  and  its  derivatives,  including  poly- 
aluminum  chloride,  was  explored.  The  more  tradi- 
tional coagulants,  alum  and  ferric  chloride,  were 
included  for  comparison,  and  blends  with  organic 
polymer  coagulants  were  also  investigated.  Tur- 
bidity reduction  and  phosphorus  content  were  ob- 
tained in  jar  tests  on  real  clarifier  influents  from 
industrial  and  municipal  sources.  Turbidity  was 
obtained  by  standard  turbidimeter  measurements; 
phosphorus  content  was  obtained  by  well-known 
spectrophotometric  procedures  using  the  ascorbic 
acid  method.  Substantial  phosphorus  removal  was 
achieved  by  all  inorganic  agents.  The  optimum 
dose  for  phosphorus  removal  followed  closely,  but 
did  not  always  coincide  with,  the  optimum  dose 
for  turbidity  removal.  Addition  of  organic  poly- 
mers resulted  in  an  average  of  30%  better  phos- 
phorus removal.  Blends  of  aluminum  chloride  and 
poly-aluminum  chloride  showed  a  strong  synergis- 
tic effect  for  phosphorus  removal  from  municipal 
wastewater.  Values  in  the  range  of  .02  -.06  milli- 
grams phosphorus/liter  (mg  P/L)  were  achieved 
in  jar  tests  from  wastewaters  initially  containing  7- 
13  mg  P/L.  This  is  far  better  than  any  other 
coagulant  previously  reported.  However,  in  heavi- 
ly loaded  industrial  wastewater,  this  synergism  was 
not  noted.  The  presence  of  biological  floe  and 
calcium  ions  may  have  affected  the  performance  of 
the  blends  negatively.  (See  also  W88-03223)  (Au- 
thor's abstract) 
W88-03269 


WASTEWATER  CHARACTERIZATION  AND 
TREATMENT  FOR  THE  COAL  SLURRY  PIPE- 
LINING INDUSTRY, 

Arkansas  Univ.,  Fayetteville.  Dept.  of  Civil  Engi- 
neering. 
J.  W.  Moore. 

IN:  Toxic  and  Hazardous  Wastes,  Proceedings  of 
the  Eighteenth  Mid-Atlantic  Industrial  Waste  Con- 
ference, June  29  -  July  1,  1986.  Technomic  Pub- 
lishing Co.,  Inc.,  Lancaster,  PA.  1986.  p  607-617,  3 
fig,  7  tab,  4  ref. 

Descriptors:  'Wastewater  treatment,  'Coal 
mining,  'Slurries,  'Pipelines,  'Water  quality  con- 
trol, 'Industrial  wastewater,  Slurry  pipelining, 
Conveyance  structures,  Coal  mines,  Dewatering, 
Hardness,  Chemical  properties,  Sulfates,  Trace 
metals,  Water  quality,  Chemical  oxygen  demand, 
Biochemical  oxygen  demand. 

The  coal  slurry  pipelining  process  consists  of  three 
steps:  (1)  slurry  preparation,  (2)  shipment  in  the 
pipeline,  and  (3)  slurry  dewatering  at  the  receiving 


site.  Because  of  the  large  volumes  of  coal  involved, 
the  wastewater  characteristics  of  the  water  remain- 
ing following  the  dewatering  step,  and  the  meth- 
ods and  costs  of  wastewater  treatment,  are  very 
important  in  overall  project  development  Slurry 
wastewater  characterization  studies  were  conduct- 
ed in  the  laboratory  using  coal  obtained  from  dif- 
ferent sources.  It  was  found  that  the  use  of  slurry 
pipelines  for  transporting  coal  resulted  in  water 
quality  changes.  The  parameters  of  particular  in- 
terest were  hardness,  sulfate,  trace  metals,  and 
biochemical  and  chemical  oxygen  demand.  Sodium 
and  chloride  may  be  significant  for  some  coals. 
Several  factors  were  important  in  determining  the 
magnitude  of  the  water  quality  changes  including: 
the  coal  source,  the  quality  of  water  used  to  form 
the  slurry,  size  of  the  coal,  detention  time,  and 
mixing  characteristics.  It  was  concluded  that  the 
significance  of  the  changes  in  water  quality  must 
be  assessed  on  a  site-specific  basis  in  order  to 
develop  reliable  and  applicable  treatment  methods. 
(See  also  W88-03223)  (Wood-PTT) 
W88-03270 


COLOR  REMOVAL  BY  CHEMICAL  COAGU- 
LATION AND  ULTRAFILTRATION, 

Virginia  Polytechnic  Inst,  and  State  Univ.,  Blacks- 
burg.  Dept.  of  Civil  Engineering. 
W.  R.  Knocke,  D.  Bhinge,  and  J.  J.  Joyce. 
IN:  Toxic  and  Hazardous  Wastes,  Proceedings  of 
the  Eighteenth  Mid-Atlantic  Industrial  Waste  Con- 
ference, June  29  -  July  1,  1986.  Technomic  Pub- 
lishing Co.,  Inc.,  Lancaster,  PA.  1986.  p  618-634,  8 
fig,  5  tab,  12refs. 

Descriptors:  'Wastewater  treatment,  'Color  re- 
moval, 'Chemical  coagulation,  'Ultrafiltration, 
'Industrial  wastewater,  'Bleaching  wastes,  Coagu- 
lation, Filtration,  Chemical  treatment,  Pulp  and 
paper  industry,  Organic  carbon,  Effluents,  Virgin- 
ia, Hydrogen  ion  concentration,  Organic  com- 
pounds. 

A  variety  of  wastewater  treatment  options  are 
available  for  use  in  treating  pulp  and  paper 
wastewaters  for  the  removal  of  color  and  total 
organic  carbon  (TOC)  concentrations.  Chemical 
coagulation,  chemical  oxidation,  ultrafiltration,  and 
activated  carbon  were  used  previously  with  vary- 
ing degrees  of  success.  The  integration  of  these 
processes  was  investigated  for  a  treatment  system 
for  use  in  recycling  effluent  waters  as  the  Union 
Camp  Corporation  mill  in  Franklin,  Virginia.  It 
was  found  that  efficient  removal  of  color,  especial- 
ly that  which  is  caused  by  high  molecular  weight 
organic  compounds,  from  pulp  and  paper 
wastewaters  may  be  accomplished  when  using 
either  aluminum  or  iron  salts  under  optimum  pH 
conditions.  TOC  removal  efficiency  by  chemical 
coagulation  is  a  direct  function  of  the  organics 
present  and,  therefore,  a  function  of  the  waste 
source.  It  was  observed  that  the  wastewater  pro- 
duced in  the  pulping  stage  of  treatment  was  char- 
acterized by  low  molecular  weight  organic  com- 
pounds which  were  not  removed  effectively  by 
coagulation.  High  levels  of  efficiency  were  at- 
tained in  the  separation  of  color  and  TOC  from 
pulp  and  paper  wastewater  with  ultrafiltration 
techniques.  (See  also  W88-03223)  (Wood-PTT) 
W88-03271 


PHYSICO-CHEMICAL  TREATMENTS  FOR 
THE  COMPLETE  REMOVAL  OF  NON-IONIC 
SURFACTANTS  FROM  EFFLUENTS, 

Technion  -  Israel  Inst,  of  Tech.,  Haifa.  Sherman 

Center  for  Research  in  Environmental  and  Water 

Resources  Engineering. 

H.  Weinberg,  and  N.  Narkis. 

Environmental  Pollution  EPEBD7,  Vol.  45,  No.  4, 

p  245-260,  1987.  7  fig,  4  tab,  16  ref. 

Descriptors:  'Wastewater  treatment,  'Surfactants, 
'Physical  treatment,  'Chemical  treatment,  Ad- 
sorption, Isotherms,  Effluents,  Activated  carbon. 

Adsorption  isotherms  for  a  selection  of  non-ionic 
surfactants  on  activated  carbons  indicated  the  ef- 
fectiveness of  the  latter  in  the  removal  of  these 
pollutants  from  secondary  effluents.  The  removal 
efficiencies  were  found  to  be  improved  when  the 
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secondary  effluent  was  first  flocculated  with  ferric 
chloride.  This  effectively  removed  some  80%  of 
the  non-ionic  surfactant  in  the  effluent.  Batch  ad- 
sorption experiments  with  powdered  activated 
carbon  removed  97%  of  the  surfactant  at  low 
carbon  dosage.  A  granular  carbon  with  the  best 
adsorption  capacity  was  selected  for  continuous- 
flow  operation  in  which  non-ionic  surfactants, 
COD  and  anionic  surfactant  alkyl  benzene  sulfon- 
ate were  monitored.  The  breakthrough  capacity 
for  the  non-ionic  surfactants  was  in  excess  of  6000 
bed  volumes  throughput  of  flocculated,  sand-fil- 
tered effluent  in  a  laboratory  scale  carbon  column. 
Such  a  procedure  is  suggested  for  the  complete 
removal  of  such  pollutants  from  effluents.  (Au- 
thor's abstract) 
W88-03479 

5E.  Ultimate  Disposal  Of  Wastes 


MANAGEMENT    OF    BOTTOM    SEDIMENTS 
CONTAINING  TOXIC  SUBSTANCES. 

For  primary  bibliographic  entry  see  Field  5C. 
W88-02513 


SEDIMENTATION  AND  EFFLUENT  CONCEN- 
TRATION OF  SOFT  CLAY  ON  RECLAMA- 
TION WORKS, 

Japan  Bottom  Sediment  Management  Association, 

Tokyo. 

For  primary  bibliographic  entry  see  Field  2J. 

W88-02516 


CONTAMINANT  MOBILITY  AND  ENGINEER- 
ING DESIGN  AT  A  NEARSHORE  CONFINED 
DISPOSAL  SITE  --  PORT  OF  SEATTLE  TER- 
MINAL 91  SHORT  FILL, 

Port  of  Seattle,  WA. 
D.  A.  Hotchkiss,  and  W.  W.  Watson. 
IN:  Management  of  Bottom  Sediments  Containing 
Toxic  Substances,  Proceedings  of  the  11th  U.S./ 
Japan  Experts  Meeting,  November  4-6,  1985,  Seat- 
tle, WA.  April  1987.  p  65-84,  6  fig,  3  tab,  13  ref. 

Descriptors:  *Path  of -pollutants,  'Engineering, 
•Waste  disposal,  *Seattle,  "Slip  fill,  Dredging, 
Contaminated  sediments,  Monitoring,  Design 
standards. 

Though  the  use  of  a  slip  fill  as  a  containment  site 
for  mildly  contaminated  dredged  material  disposal 
is  not  unprecedented,  the  agreements  between  the 
Port  of  Seattle  and  the  regulatory  agencies  con- 
cerning the  long-range  monitoring  and  the  remedi- 
al actions  plan  are  unique.  The  Port  of  Seattle's 
Terminal  91  Short  Fill  must  serve  a  dual  purpose. 
The  fill  provides  the  additional  Terminal  91  area 
required  by  the  major  tenant.  The  fill  also  serves  as 
a  disposal  site  for  mildly  contaminated  dredged 
material  unsuitable  for  open-water  disposal  from 
other  Port  terminal  expansion  projects.  Both  goals 
are  complicated  by  the  existing  elevated  street 
structure  across  the  head  end  of  the  slip,  which  has 
necessitated  a  berm  at  both  ends  of  this  slip  fill.  As 
a  result  a  pond  is  created  between  the  new  fill  and 
the  old  end  of  the  slip.  The  Port's  preferred  con- 
struction option  is  disposal  of  mechanically 
dredged  sediments  behind  berms  of  clean  structur- 
al grade,  well  sorted,  sandy  gravel.  This  will  con- 
tain the  sediments  while  allowing  dewatering  of 
the  dredged  material  through  the  relatively  perme- 
able berms.  The  Port  was  initially  faced  with  regu- 
latory agencies  unable  to  appraise  the  Port's  pre- 
ferred construction  option  in  light  of  heightened 
concern  over  Puget  Sound  and  the  lack  of  field 
data  on  contaminant  mobility  in  nearshore  disposal 
sites.  A  researchlike  approach  was  worked  out 
where  the  Port  did  an  extensive  computer  model 
analysis  necessary  to  apply  the  existing  information 
to  the  particulars  of  the  Terminal  91  site.  After  this 
showed  the  option  acceptable,  the  Port,  in  coordi- 
nation with  the  regulatory  agencies,  designed  the 
Criteria,  Thresholds,  Monitoring,  and  Remedial 
Actions  Plans.  In  addition  to  the  monitoring,  the 
Plan  defines  the  criteria  under  which  containment 
will  be  judged,  the  trigger  thresholds,  and  the 
remedial  actions  to  be  taken  if  the  site  does  not 
perform  as  designed  and  modeled.  This  Plan  will, 
through  extensive  monitoring,  study  the  effective- 


ness of  the  fill  at  minimizing  contaminant  mobility. 
It  will  verify  the  preproject  modeling  and  reevalu- 
ate long-range  predictions.  This  example  provides 
a  reasonable  approach  to  pursuing  a  project  when 
faced  with  environmental  concerns  and  a  lack  of 
directly  applicable  data.  (See  also  W88-02513)  (Au- 
thor's abstract) 
W88-02518 


FOOD  CHAIN  STUDIES  AT  TIMES  BEACH 
CONFINED  DREDGED  MATERIAL  DISPOSAL 
SITE,  BUFFALO,  NEW  YORK, 

Army  Engineer  District,  Buffalo,  NY. 

For  primary  bibliographic  entry  see  Field  5C. 

W88-02526 


INDIANA  HARBOR  EXPERIENCE, 

Army  Engineer  District,  Chicago,  IL. 
J.  A.  Miller. 

IN:  Management  of  Bottom  Sediments  Containing 
Toxic  Substances,  Proceedings  of  the  11th  U.S./ 
Japan  Experts  Meeting,  November  4-6,  1985,  Seat- 
tle, WA.  April  1987.  p  213-219,  1  fig. 

Descriptors:  'Indiana  Harbor,  'Dredging,  'Dis- 
posal sites,  'Waste  disposal,  Polychlorinated  bi- 
phenyls,  Corps  of  Engineers,  Contaminated  sedi- 
ments. 

Indiana  Harbor  and  Canal  is  part  of  a  highly 
industrialized  watershed  in  northwestern  Indiana. 
The  bottom  sediments  within  the  navigation  chan- 
nel are  highly  polluted,  with  two  reaches  of  the 
canal  having  polychlorinated  biphenyls  (PCBs) 
contamination  in  toxic  levels  (>50  ppm).  The 
Corps  has  been  unable  to  maintain  the  channel  for 
over  10  years  because  of  the  lack  of  suitable  dis- 
posal site.  The  Chicago  District  is  addressing  the 
disposal  of  maintenance  dredgings  from  Indiana 
Harbor  and  Canal  along  two  lines.  For  the  bulk  of 
polluted  dredgings,  the  District  is  preparing  plans 
for  a  confined  disposal  facility  to  be  constructed  in 
Lake  Michigan  at  East  Chicago,  Indiana.  For  those 
sediments  contaminated  with  elevated  levels  of 
PCBs,  the  Chicago  District  has  contracted  with 
the  Waterways  Experiment  Station  (WES)  to  con- 
duct studies  on  the  disposal  alternatives  for  these 
materials.  In  addition,  WES  is  assisting  the  District 
in  evaluating  innovative  dredging  and  disposal 
technologies  and  conducting  a  study  on  the  im- 
pacts of  no-action  alternative.  (See  also  W88- 
02513)  (Author's  abstract) 
W88-02527 


LONDON  DUMPING  CONVENTION  AND  ITS 
ROLE  IN  REGULATING  DREDGED  MATERI- 
AL: AN  UPDATE, 

Army  Engineer  Waterways  Experiment  Station, 

Vicksburg,  MS.  Environmental  Lab. 

For  primary  bibliographic  entry  see  Field  6E. 

W88-02529 


TECHNIQUES  FOR  MONITORING  STABILI- 
TY OF  OFFSHORE  SUBMERGED  DISPOSAL 
MOUNDS, 

Coastal  Engineering  Research  Center,  Vicksburg, 

MS. 

For  primary  bibliographic  entry  see  Field  7A. 

W88-02531 


LAND  APPLICATION  OF  MUNICIPAL 
WASTE  WATER, 

National    Center    for    Ground    Water    Research, 

Norman,  OK. 

M.  B.  Tomson,  C.  Curran,  S.  R.  Hutchins,  M.  D. 

Lee,  and  G.  Waggett. 

IN:  Ground  Water  Quality,  John  Wiley  and  Sons, 

New  York,  NY.  1985.  p  188-215,  6  fig,  5  tab,  36 

ref. 

Descriptors:  'Groundwater  quality,  'Wastewater 
disposal,  'Path  of  pollutants,  'Land  disposal, 
Water  pollution  sources,  Dichlorobenzene,  Phthal- 
ate  esters,  Trace  organics,  Drinking  water, 
Groundwater  pollution,  Model  studies. 

The  potential  for  land  application  of  municipal 
wastewater    to    contaminate    groundwater    with 


chromatographable  trace  level  organics  (C-TLOs) 
such  as  dichlorobenzenes  or  phthalate  esters  as- 
sessed. Results  are  given  from  three  rapid  infiltra- 
tion sites,  one  irrigation  site,  and  one  laboratory 
column  study.  Two  simplified  measures  of  C-TLO 
removal  have  been  proposed.  Average  removal 
efficiencies  for  land  application  were  generally 
90%  or  better,  with  concentrations  of  C-TLOs  in 
the  sewage  generally  <  1  micrograms/L  and  in  the 
groundwater  generally  <0. 1  micrograms/L.  A  re- 
tardation model  based  upon  the  organic  carbon 
content  of  the  soil  and  the  water  solubility  of  a 
compound  was  proposed  to  explain  these  apparent 
removal  efficiencies.  Unfortunately,  the  effective- 
ness of  land  application  to  remove  C-TLOs  has 
been  deduced  based  upon  failure  to  measure  them 
in  groundwater  samples.  Several  mechanisms  (e.g., 
biodegradation,  physical-chemical  reaction,  volatil- 
ization, adsorption,  or  dispersion)  are  consistent 
with  such  limited  observations.  With  some  of  these 
mechanisms,  a  compound  is  destroyed,  but  with 
others  it  is  still  present  as  a  potential  groundwater 
contaminant.  For  these  reasons  it  would  be  useful 
to  perform  sampling  and  analyses  sufficient  in  time 
and  space  to  produce  a  mass  balance  for  a  few 
compounds.  (See  also  W88-02533)  (Lantz-PTT) 
W88-02542 


BENEFICIAL  USES  OF  DREDGED  MATERI- 
AL. 

Army  Engineer  Waterways  Experiment  Station, 
Vicksburg,  MS.  Environmental  Lab. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  Virginia,  22161.  Proceedings 
of  the  First  Interagency  Workshop,  October  7-9, 
1986,  Pensacola,  Florida.  Technical  Report  No.  D- 
87-1,  March  1987.  Final  Report.  271  p.  Edited  by 
Mary  C.  Landin  and  Hanley  K.  Smith. 

Descriptors:  'Dredging,  'Environmental  effects, 
'Ecological  effects,  'Spoil  disposal,  'Recycling, 
'Waste  disposal,  'Sediment  disposal,  'Beneficial 
use,  'Wildlife  habitats,  Management  planning, 
Symposium,  Fisheries,  Regulations,  Cost-benefit 
analysis. 

The  First  Interagency  Workshop  on  the  Beneficial 
Uses  of  Dredged  Material  was  held  to  improve 
awareness  and  acceptability  of  beneficial  use  op- 
tions for  dredged  material  disposal.  The  workshop 
discussed  past,  current,  and  future  beneficial  use 
applications  and  identified  innovative  and  untested 
beneficial  uses.  The  workshop  aimed  to  contribute 
to  the  development  of  a  logical  beneficial  use  strat- 
egy reflected  in  long-term  planning  and  manage- 
ment. Workshop  participants  stressed  the  cultiva- 
tion of  an  atmosphere  of  cooperation,  communica- 
tion, and  coordination  among  Federal  and  State 
agencies,  the  dredging  industry,  port  and  maritime 
authorities,  and  public  and  private  concerns. 
Agency  and  industry  overviews  were  presented 
and  panels  were  held  on  the  first  day,  highlighted 
by  a  keynote  address  by  the  Director  of  Civil 
Works  of  the  U.  S.  Army  Corps  of  Engineers 
(CE).  Three  technical  sessions  on  habitat  develop- 
ment applications,  industrial  and  commercial  appli- 
cations, and  special  applications  and  concpts  were 
held  the  second  day,  followed  by  informal  discus- 
sion groups  for  each  session.  Session  summaries 
and  wrapup  panels  completed  the  workshop  on  the 
thrid  day,  which  was  followed  by  two  highly 
informative  tours  of  Gaillard  Island  Confined  Dis- 
posal Facility  and  Mobile  Harbor,  Alabama,  and 
the  Perdido  Key  Beach  Nourishment  Project, 
Florida.  The  following  conclusions  were  drawn  by 
workshop  participants:  beneficial  uses  already 
made  have  been  significant;  the  CE  could  do  more 
with  the  beneficial  uses  concept  if  it  had  greater 
authority  to  do  so;  in  some  areas  such  as  marine 
fisheries,  there  are  still  needs  for  baseline  data  on 
beneficial  use  sites;  every  effort  to  continue  seeking 
beneficial  uses  should  be  made;  every  effort  to 
continue  close  communication,  cooperation,  and 
coordination  with  other  agencies,  offices,  and  con- 
cerns must  be  made;  and  another  interagency 
workshop  should  be  held  in  12  to  18  months.  (See 
W88-02564  thru  W88-02583)  (Geiger-PTT) 
W88-02563 
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REGULATION  OF  THE  DISPOSAL  OF 
DREDGED  MATERIAL  IN  FLORIDA, 

Florida  State  Dept.  of  Environmental  Regulation, 
Tallahassee. 
V.  J.  Tschinkel. 

IN:  Beneficial  Uses  of  Dredged  Material,  Proceed- 
ings of  the  First  Interagency  Workshop,  October 
7-9,  1986,  Pensacola,  Florida.  Technical  Report 
No.  D-81-1,  March  1987.  Final  Report,  p  55-60. 

Descriptors:  'Dredging,  'Florida,  'Regulations, 
'Wildlife  habitats,  'Spoil  disposal,  'Waste  dispos- 
al, 'Sediment  disposal,  'Water  law,  'Environmen- 
tal effects,  Beneficial  use,  Ecological  effects,  Per- 
mits, Environmental  impact  statement. 

As  population  increases  in  Florida,  more  emphasis 
is  being  placed  on  environmental  quality.  Recently, 
a  major  effort  was  completed  with  two  other  states 
on  the  Apalachicola  River  in  relationship  to 
dredged  material  disposal  programs.  Many  permit 
projects  require  upland  self-contained  disposal 
sites.  Beach  disposal  would  be  the  first  choice  of 
dredged  material.  Large  open-water  disposal  areas 
such  as  Tampa  Harbor  are  also  used  for  disposal. 
Diposal  involving  the  further  destruction  of  wet- 
lands, riverine  floodplains,  grass  beds,  or  shellfish 
harvesting  is  being  discouraged.  Disposal  plans 
along  the  Apalachiocla  River  involve  developing 
disposal  sites  that  would  be  the  most  acceptable 
from  an  environmental  standpoint.  The  present 
involvement  of  the  U.S.  Army  Corps  of  Engineers 
in  regulating  the  environmental  impacts  of  dredg- 
ing is  discussed.  (See  also  W88-02563)  (Geiger- 
PTT) 
W88-02564 


REGIONAL  PERSPECTIVES  ON  THE  BENE- 
FICIAL USES  OF  DREDGED  MATERIAL, 

Environmental  Protection  Agency,  Atlanta,  GA. 
Region  IV. 
J.  E.  Ravan. 

IN:  Beneficial  Uses  of  Dredged  Material,  Proceed- 
ings of  the  First  Interagency  Workshop,  October 
7-9,  1986,  Pensacola,  Florida.  Technical  Report 
No.  D-81-1,  March  1987.  Final  Report,  p  90-96. 

Descriptors:  'Spoil  disposal,  'Waste  disposal, 
'Sediment  disposal,  'Dredging,  'Environmental 
effects,  'Florida,  'Ecological  effects,  'Beneficial 
use,  Environmental  impact  statement,  Project  plan- 
ning, Wetlands,  Wildlife  habitats,  Management 
planning. 

Florida  contains  over  2000  miles  of  shoreline  to  be 
protected  from  human  intervention  through  re- 
source development.  Dredged  materials  should  be 
managed  with  methods  that  are  consistent  with  the 
protection  of  wildlife  habitats  and  wetlands. 
Dredged  materials  could  be  used  for  filling  in 
sinkholes  in  various  places  of  the  oceans,  the 
rivers,  and  the  bottomlands  where  water  quality  is 
a  problems.  Dredged  materials  may  be  well  suited 
for  beach  nourishment  where  erosion  problems 
exist.  Dredged  materials  may  also  be  used  for 
marsh  development  and  habitat  development.  It  is 
recommended  that  the  U.  S.  Army  Corps  of  Engi- 
neers be  given  authority  to  manage  dredged  mate- 
rials through  a  wetlands  protection  act.  (See  also 
W88-02563)  (Geiger-PTT) 
W88-02565 


WILDLIFE  AND  DREDGED  MATERIAL  IN 
THE  SOUTHEAST, 

Fish  and  Wildlife  Service,  Atlanta,  GA.  Region  4. 
J.  D.  Brown,  and  W.  T.  Olds. 
IN:  Beneficial  Uses  of  Dredged  Material,  Proceed- 
ings of  the  First  Interagency  Workshop,  October 
7-9,  1986,  Pensacola,  Florida.  Technical  Report 
No.  D-81-1,  March  1987.  Final  Report,  p  97-105,  6 
ref. 

Descriptors:  'Dredging,  'Environmental  effects, 
•Wildlife  habitats,  'Spoil  disposal,  'Waste  dispos- 
al, 'Sediment  disposal,  'Ecological  effects,  'Bene- 
ficial use,  Management  planning,  Project  planning, 
Environmental  impact  statement,  Marsh  manage- 
ment, Waterfowl,  Wetlands,  Salt  marshes. 

The  disposal  of  vast  quantities  of  dredged  materials 
in  the  southeastern  part  of  the  United  States  is  a 


major  environmental  challenge,  and  has  been  the 
cause  of  numerous  controversies  and  conflicts.  Ef- 
forts have  been  made  to  use  dredged  material  to 
benefit  fish  and  wildlife.  In  1981,  the  U.  S.  Army 
Corps  of  Engineers  (CE)  maintenance  of  the  Gulf 
Intracoastal  Waterway  in  southwestern  Louisiana 
provided  a  timely  opportunity  to  use  dredged  ma- 
terial to  rehabilitate  a  portion  of  the  Lacassine 
National  Wildlife  Refuge's  waterfowl  impound- 
ment levee.  The  frequent  CE  maintenance  of  the 
Calcasieu  Ship  Channel  in  southwestern  Louisiana 
has  provided  an  excellent  opportunity  to  create 
salt  marsh  on  Sabine  National  Wildlife  Refuge 
using  dredged  material.  Frequent  maintanance  of 
the  Atchafalaya  Bay  channel  in  Louisiana  creates 
dredged  materials  that  are  placed  on  intertidal  flats 
bordering  distributary  pass  channels  in  the  delta  to 
stimulate  increased  wetland  formation.  The  CE 
created  marsh  habitat  on  the  west  side  of  Gaillard 
Island  in  Mobile  Bay,  Alabama  after  its  initial 
construction  in  1980-1981.  In  the  early  1970's,  the 
placement  of  dredged  material  from  the  Buttermilk 
Sound  Salt  Marsh,  Altamaha  River,  Georgia 
caused  the  establishment  of  a  different  kind  of 
habitat  than  the  one  which  was  destroyed  by  the 
dredging.  Good  project  planning  and  coordination 
are  essential  in  dredging  projects  to  ensure  habitat 
restoration.  (See  also  W88-02563)  (Geiger-PTT) 
W88-02566 


CREATION  OF  FISHERY  HABITAT  IN  ESTU- 
ARIES, 

National  Marine  Fisheries  Service,  Galveston,  TX. 

Galveston  Lab. 

For  primary  bibliographic  entry  see  Field  2L. 

W88-02567 


OVERVIEW  OF  THE  BENEFICIAL  USES  OF 
DREDGED  MATERIAL, 

Army  Engineer  Inst,  for  Water  Resources,  Fort 

Belvoir,  VA. 

For  primary  bibliographic  entry  see  Field  2L. 

W88-02568 


HABITAT  DEVELOPMENT  APPLICATIONS: 
LOWER  POOL  5  CHANNEL  MAINTENANCE/ 
WEAVER  BOTTOMS  REHABILITATION 
PLAN, 

Fish  and  Wildlife  Service,  Winona,  MN. 
R.  F.  Berry,  and  D.  D.  Anderson. 
IN:  Beneficial  Uses  of  Dredged  Material,  Proceed- 
ings of  the  First  Interagency  Workshop,  October 
7-9,  1986,  Pensacola,  Florida.  Technical  Report 
No.  D-81-1,  March  1987.  Final  Report,  p  134-139, 
1  fig,  4  ref. 

Descriptors:  'Dredging,  'Wildlife  habitat,  'Fisher- 
ies, 'Channel  improvement,  'Spoil  disposal, 
'Waste  disposal,  'Sediment  disposal,  'Erosion 
control,  'Beneficial  use,  Sediment  erosion,  Moni- 
toring, Sedimentation,  Project  planning,  Wind  ero- 
sion, Waterfowl,  Maintenance,  Environmental  ef- 
fects, Marsh  management,  Ecological  effects. 

A  plan  to  save  the  marsh  vegetation  and  wildlife  of 
the  Weaver  Bottoms  marsh  on  the  Upper  Missis- 
sippi River  was  undertaken  by  the  Fish  and  Wild- 
life Service  and  the  U.  S.  Army  Corps  of  Engi- 
neers. The  plan  includes  the  construction  of  six 
barrier  islands  and  the  modification  of  14  side 
channels  entering  the  Weaver  Bottoms  and  Lost 
Island  Lake  area.  The  major  factor  considered  for 
the  design  of  the  islands  was  to  reduce  wind  fetch 
to  prevent  wind-generated  wave  erosion.  Other 
factors  considered  in  the  island  design  were  con- 
structability,  stability,  aesthetics,  and  waterfowl 
nesting.  Backwater  dredging  of  fine  sediments 
within  Weaver  Bottoms,  to  provide  a  suitable  soil 
for  vegetation  of  the  islands,  is  part  of  the  selected 
plan.  Side  channel  modifications  to  reduce  flows 
would  include  two  rock  closures,  five  dredged 
material  closures,  three  rock  stabilization  closures, 
and  four  partial  closures.  The  1.6  MCY  of  fill 
material  needed  to  construct  the  project  features 
would  be  borrowed  from  two  historic  dredged 
material  containment  areas.  The  rehabilitation 
project  is  expected  to  reduce  the  introduction  of 
sediment  into  the  backwater  and  reduce  erosion 
and  turbidity  which  in  turn  whould  benefit  the 
aquatic  plant  community.  A  10-yr  monitoring  pro- 


gram will  assess  the  effectiveness  of  the  project  in 
reaching  its  stated  goals  and  objectives  and  identi- 
fy unforeseen  impacts  on  the  environment,  public 
use,  and/or  navigation.  (See  also  W88-02563) 
(Geiger-PTT) 
W88-02569 


HABITAT  DEVELOPMENT  APPLICATIONS: 
THE  USE  OF  DREDGED  MATERIAL  ISLANDS 
BY  BIRDS  IN  NORTH  CAROLINA, 

North   Carolina   Univ.   at   Wilmington.    Dept    of 
Biology. 
J.  F.  Parnell. 

IN:  Beneficial  Uses  of  Dredged  Material,  Proceed- 
ings of  the  First  Interagency  Workshop,  October 
7-9,  1986,  Pensacola,  Florida.  Technical  Report 
No.  D-81-1,  March  1987.  Final  Report,  p  140-144, 
10  ref. 

Descriptors:  'Dredging,  'Wildlife  habitat,  'Water- 
fowl, 'North  Carolina,  'Spoil  disposal,  'Waste 
disposal,  'Sediment  disposal,  'Marsh  management, 
'Beneficial  use,  Salt  marshes,  Population  dynam- 
ics, Coastal  zone  management,  Wildlife  manage- 
ment, Marsh  plants. 

Censuses  were  conducted  in  North  Carolina  in 
1977  and  again  in  1983  to  determine  population 
levels,  trends,  distribution,  and  habitat  usage  of 
colonial  waterbirds  nesting  in  the  coastal  zone.  At 
dredged  material  sites,  pioneer  avifauna  was 
scarcer.  This  has  led  to  fewer  but  larger  colonies 
of  waterfowl  that  require  bare  or  nearly  bare  sub- 
strate for  nesting.  Diking  enhances  the  develop- 
ment of  dense  vegetation  by  retaining  freshwater 
and  fine  particles  behind  dikes  and  generally  makes 
islands  less  suitable  for  those  bird  species  requiring 
open  conditions  for  nesting.  Nearly  50%  of  the 
total  number  of  species  recorded  for  the  North 
Carolina  coastal  zone  have  been  found  on  dredged 
material  sites.  Dike  islands  that  retained  water  in 
temporary  ponds,  either  in  unfilled  borrow  pits  or 
in  depressions  within  dike  systems,  were  also  used 
during  fall  and  spring  by  migrating  shorebirds  and 
in  winter  as  well  by  waterfowl.  These  studies  show 
that  dredged  material  sites  in  coastal  North  Caroli- 
na are  valuable  habitat  for  many  species  of  birds 
and  are  critical  for  continued  reproductive  success 
of  colonially  nesting  waterbirds.  The  North  Caroli- 
na Wildlife  Resources  Commission,  in  cooperation 
with  other  State,  Federal,  and  private  agencies  is 
developing  a  North  Carolina  coastal  management 
plan  to  ensure  that  the  habitat  needs  of  the  colo- 
nially nesting  waterbirds  utilizing  North  Carolina 
estuaries  are  met.  (See  also  W88-02563)  (Geiger- 
PTT) 
W88-02570 


HABITAT  DEVELOPMENT  APPLICATIONS: 
USE  OF  SEAGRASS  TRANSPLANTING  FOR 
HABITAT  DEVELOPMENT  ON  DREDGED 
MATERIAL, 

National  Marine  Fisheries  Service,  Beaufort,  NC. 

Beaufort  Lab. 

For  primary  bibliographic  entry  see  Field  2L. 

W88-02571 


HABITAT    DEVELOPMENT   APPLICATIONS: 
PRESENT     AND     POTENTIAL     USES     OF 
DREDGED  MATERIAL  WETLANDS  AND  IS- 
LANDS BY  WATERFOWL  AND  WATERBIRDS 
IN  CHESAPEAKE  BAY, 
Fish  and  Wildlife  Service,  Annapolis,  MD. 
For  primary  bibliographic  entry  see  Field  2L. 
W88-02573 


HABITAT  DEVELOPMENT  APPLICATIONS: 
BENEFICIAL  USES  OF  DREDGED  MATERIAL 
ON  THE  LOWER  SNAKE  RIVER-PRESENT 
AND  POTENTIAL  APPLICATIONS  AND  CON- 
STRAINTS, 

Corps  of  Engineers,  Walla  Walla,  WA.  Walla 
Walla  District. 

J.  L.  McKern,  and  N.  E.  Iadanza. 
IN:  Beneficial  Uses  of  Dredged  Material,  Proceed- 
ings of  the  First  Interagency  Workshop,  October 
7-9,    1986,   Pensacola,   Florida.   Technical   Report 
No.  D-81-1,  March  1987.  Final  Report,  p  168-175. 
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Ultimate  Disposal  Of  Wastes — Group  5E 


Descriptors:  'Dredging,  'Fisheries,  'Wildlife  habi- 
tat, 'Beneficial  use,  'Spoil  disposal,  'Waste  dispos- 
al, 'Sediment  disposal,  Improvement,  'Aquatic 
habitat,  Channel  improvement,  Rivers,  Dam  ef- 
fects, Environmetnal  effects,  Ecological  effects, 
Salmon. 

Construction  of  locks  and  dams  on  the  Columbia 
and  Snake  Rivers  has  generated  a  need  for  dredg- 
ing to  establish  navigation  channels,  maintain  the 
minimum  channel  width  and  depth  as  materials 
shift  due  to  dam/reservoir  operation,  and  remove 
sediments  that  deposit  in  navigation  channels  or 
impede  flood  control  operations.  In  1976,  the 
Lower  Snake  River  Fish  and  Wildlife  Compensa- 
tion Plan  went  into  effect  to  replace  anadromous 
fish  losses,  resident  fish  losses,  lost  wildlife  habitat, 
and  lost  fishing  and  hunting  opportunities.  Several 
projects  that  have  been  initiated  to  replace  lost 
wildlife  habitat  and  resotre  some  of  the  fishery 
habitat  lost  to  project  contstruction  are  discussed. 
These  projects  attempt  to  use  dredged  material  for 
beneficial  purposes.  A  proposed  project  to  create 
habitat  for  anadromous  fish  will  involve  the  dredg- 
ing and  dispoal  of  up  to  800,000  cubic  yards  of 
material  each  year.  The  planning  of  this  project 
must  be  approached  by  the  involved  agencies  and 
tribes  with  caution.  (See  also  W88-02563)  (Geiger- 
PTT) 
W88-02574 


INDUSTRIAL  AND  COMMERICAL  APPLICA- 
TIONS: AN  OVERVIEW  OF  INDUSTRIAL  AND 
COMMERICAL  USES  OF  DREDGED  MATERI- 
AL, 

American  Dredging  Co.,  Camden,  NJ. 
A.  D.  Pistilli. 

IN:  Beneficial  Uses  of  Dredged  Material,  Proceed- 
ings of  the  First  Interagency  Workshop,  October 
7-9,  1986,  Pensacola,  Florida.  Technical  Report 
No.  D-81-1,  March  1987.  Final  Report,  p  176-178. 

Descriptors:  'Dredging,  'Beneficial  use,  'Eco- 
nomic aspects,  'Wildlife  habitat,  'Spoil  disposal, 
•Waste  disposal,  'Sediment  disposal,  Environmen- 
tal effects,  Ecological  effects,  Maintenance,  Land- 
fills. 

Significant  scientific  advances  have  been  made  to 
understand  and  explore  the  beneficial  uses  of 
dredged  material.  Several  airports  and  highways 
have  been  built  on  meadows  and  marshes  filled  by 
disposed  dredged  material.  Practically  all  of  the 
inlets  in  New  Jersey  have  been  used  as  a  source  of 
borrow  material  for  beach  nourishment.  Dredged 
material  has  also  been  used  for  mussel  beds.  All  the 
major  refineries  on  the  Delaware  River  are  con- 
structed on  former  dredged  material  disposal  area 
sites.  Half  the  sanitary  landfills  today  are  being 
capped  by  maintenance  dredging  from  the  upper 
Delaware  River.  By  making  the  use  of  dredged 
materials  commercially  and  economically  attrac- 
tive, the  practice  of  dredging  is  likely  to  continue 
in  the  future.  (See  also  W88-02563)  (Geiger-PTT) 
W88-02575 


INDUSTRIAL  AND  COMMERCIAL  APPLICA- 
TIONS: THE  POTENTIAL  FOR  INNOVATION 
IN  THE  COMMERCIAL  USES  OF  DREDGED 
MATERIAL, 

Maryland  Port  Administration,  Baltimore. 
F.  L.  Hamons. 

IN:  Beneficial  Uses  of  Dredged  Material,  Proceed- 
ings of  the  First  Interagency  Workshop,  October 
7-9,  1986,  Pensacola,  Florida.  Technical  Report 
No.  D-81-1,  March  1987.  Final  Report,  p  186-191. 

Descriptors:  'Dredging,  'Environmental  effects, 
•Estuaries,  'Maryland,  'Spoil  disposal,  'Waste  dis- 
posal, 'Sediment  disposal,  'Beneficial  use,  Project 
planning,  Monitoring,  Public  opinion,  Ecological 
effects,  Channel  improvement,  Port  facilities. 

The  recently  completed  Hart-Miller  Disposal 
Island  in  Maryland  is  an  island  built  of  dredged 
material  from  the  Baltimore  Harbor  channel 
project.  Monitoring  for  environmental  effects  is 
still  being  carried  out  on  the  island.  Monitoring 
adds  $2  to  $5  a  cubic  yard  to  the  cost  of  dredging 
in  Baltimore.  The  50-ft  channel  project  will  fill 
Hart-Miller  island  in   5   to  7  yr,   instead   of  the 


projected  10  to  20  yr.  A  pilot  study  should  be 
conducted  to  test  proposed  disposal  methods  for 
the  dredged  material  which  will  result  from  the 
laying  of  the  Interstate-95  tunnel.  A  long-term 
approach  to  projet  planning  utilizes  an  advisory 
system  where  State,  Federal,  other  agencies,  and 
the  public  are  consulted  for  reaction  to  proposed 
projects.  (See  also  W88-02563)  (Geiger-PTT) 
W88-02577  6 


INDUSTRIAL  AND  COMMERCIAL  APPLICA- 
TIONS: POTENTIAL  BENEFICIAL  USE  AP- 
PLICATIONS  TO  THE  MARINE  SAND  AND 
GRAVEL  MINING  INDUSTRY, 

Minerals  Management  Service,  Long  Beach,  CA 
R.  G.  Paul,  and  R.  Stone. 

IN:  Beneficial  Uses  of  Dredged  Material,  Proceed- 
ings of  the  First  Interagency  Workshop,  October 
7-9,  1986,  Pensacola,  Florida.  Technical  Report 
No.  D-81-1,  March  1987.  Final  Report,  p  192-197. 

Descriptors:  'Dredging,  'Minerals,  'Marine  sedi- 
ments, 'Environmental  effects,  'Waste  disposal, 
'Sediment  disposal,  'Beneficial  use,  Economic  as- 
pects, Ecological  effects,  Gravel,  Sand,  Cobalt, 
Sulfides,  Phosphorus  compounds,  Nickel,  Manga- 
nese, Platinum,  Titanium. 

The  minerals  leasing  program  conducted  by  the 
Office  of  Strategic  and  International  Minerals  for 
the  U.  S.  exclusive  economic  zone  (US  EEZ)  is 
discussed.  The  US  EEZ  covers  approximately  3 
billion  acres,  the  territory  contiguous  to  the  50 
States,  commonwealth  of  Puerto  Rico  and  North- 
ern Marianas,  and  the  U.  S.  territories  and  posses- 
sions in  the  Pacific.  The  area  is  explored  by  a 
heavy  box  dredge  or  chain  bag  drege  which  is 
towed  behind  the  vessel.  Camera  work  is  done 
using  a  pogo  system.  The  Gorda  Ridge  Federal- 
State  Task  Force  is  investigating  the  occurrence  of 
massive  sulfides.  Cobalt,  nickel,  manganese  and 
platinum  are  present  in  the  Gross  Seamount.  An- 
other task  force  is  looking  for  phosphorites  off  the 
coast  of  North  Carolina,  while  titanium  is  being 
sought  off  the  coast  of  Georgia.  Sand  and  gravel 
will  have  high  priorities  for  future  initiatives  in  the 
northeast  Atlantic  and  offshore  southern  Califor- 
nia. Mining  for  sand  and  gravel  offshore  in  the 
United  Kingdom  occurs  primarily  in  the  English 
Channel  and  the  North  Sea  off  the  southeastern 
Bristol  Channel  and  off  Liverpool.  Commerical 
fishing  conflicts  are  a  major  consideration,  and 
procedures  have  been  set  for  minimizing  fisheries 
impacts  through  a  Code  of  Practice  for  the  Extrac- 
tion of  Marine  Aggregate.  (See  also  W88-02563) 
(Geiger-PTT) 
W88-02578 


SPECIAL  APPLICATIONS  AND  CONCEPTS: 
USE  OF  DREDGED  MATERIAL  CONTAIN- 
MENT AREAS  FOR  AQUACULTURE, 

Army  Engineer  Waterways  Experiment  Station, 
Vicksburg,  MS. 
J.  D.  Lunz,  and  M.  Konikoff. 
IN:  Beneficial  Uses  of  Dredged  Material,  Proceed- 
ings of  the  First  Interagency  Workshop,  October 
7-9,  1986,  Pensacola,  Florida.  Technical  Report 
No.  D-81-1,  March  1987.  Final  Report,  p  202-208, 
2ref. 

Descriptors:  'Dredging,  'Aquaculture,  'Beneficial 
use,  'Environmental  effects,  'Spoil  disposal, 
'Waste  disposal,  'Sediment  disposal,  'Shrimp,  Ec- 
ological effects,  Aquatic  habitat,  Marsh  manage- 
ment, Wetlands,  Levees,  Shellfish,  Fisheries. 

Dredged  material  containment  areas  (DMCAs) 
offer  several  economically  attractive  features  for 
use  as  aquaculture  sites.  DMCAs  are  commonly 
diked  and  employ  water  control  devices.  Costs 
associated  with  land  acquisition,  levees,  and  water 
control  device  construction  could  be  wholly  or 
partially  absorbed  by  the  Federal  Government  or 
by  the  local  sponsor  of  the  dredging  project.  Both 
freshwater  and  coastal  DMCAs  are  often  located 
near  favorable  water  sources,  on  waterfront  prop- 
erty that  might  otherwise  not  be  available  to  the 
aquaculturist,  and  near  large  market  areas  with 
established  transportation  routes.  The  U.  S.  Army 
Corps  of  Engineers  is  conducting  a  3-yr  aquacul- 
ture project  in  a  DMCA  located  adjacent  to  the 


Brownsville  Ship  Channel,  near  Brownsville, 
Texas.  The  exotic  white  shrimp,  Pennaeus  vanna- 
mei,  is  being  grown  in  two  DMCAs  of  approxi- 
mately 125  acres  each.  The  project  will  test  and 
refine  procedures  for  containment  area  aquaculture 
on  a  commercial  scale.  Water  for  the  aquaculture 
pond  will  be  pumped  from  the  ship  channel.  Water 
level  within  a  pond  will  be  controlled  during  the 
initial  phases  of  operation  by  a  weir-type  spillway 
structure  placed  into  the  primary  levee  and  de- 
signed for  both  water-level  control  and  drain  har- 
vest. Water  quality  of  the  pond  will  be  monitored 
throughout  the  project.  Future  prospects  for  the 
culture  of  redfish,  exotic  and  native  shrimps, 
hybrid  striped  bass,  bait  shrimp  and  bait  fishes  in 
DMCAs  seem  promising.  (See  also  W88-02563) 
(Geiger-PTT) 
W88-02579 


SPECIAL  APPLICATIONS  AND  CONCEPTS: 
INNOCENT  UNTIL  PROVEN  GUILTY, 

W.  E.  Pequegnat. 

IN:  Beneficial  Uses  of  Dredged  Material,  Proceed- 
ings of  the  First  Interagency  Workshop,  October 
7-9,  1986,  Pensacola,  Florida.  Technical  Report 
No.  D-81-1,  March  1987.  Final  Report,  p  209-214. 

Descriptors:  'Dredging,  'Environmental  effects, 
'Estuaries,  'Beneficial  use,  'Spoil  disposal,  'Waste 
disposal,  'Sediment  disposal,  Ecological  effects, 
Marine  sediments,  Sediment  transport,  Fisheries, 
Berms. 

Research  on  the  beneficial  uses  of  dredged  materi- 
als should  also  incorporate  studies  to  reduce  the 
amount  of  material  that  must  be  disposed  of.  As 
volumes  of  dredged  materials  increase,  the  prob- 
lems of  disposal  are  likely  to  intensify.  Misconcep- 
tions about  the  safety  of  dredged  material  have 
made  disposal  of  it  difficult  in  some  areas.  Because 
most  contaminants  in  dredged  materials  are  tightly 
bound  to  clays  and  other  constituents,  the  relative 
availability  of  the  toxicants  to  organisms  is  far  less 
than  in  the  case  of  other  wastes.  The  amount  of 
sediment  to  be  dredged  may  be  reduced  by  con- 
trolling inputs  from  the  source  or  by  redesigning 
waterways.  Some  dredging/disposal  practices 
should  be  modified  with  the  intention  of  reducing 
the  number  of  times  the  same  sediment  has  to  be 
dredged.  Dredged  material  may  be  used  benefical- 
ly  for  the  creation  of  fishing  reefs,  clam  beds,  or 
underwater  berms.  Dredged  material  is  produc- 
tively used  in  the  coarse  and  fine  ceramic  indus- 
tries as  raw  material  for  making  building  blocks, 
bricks,  roofing,  tiles  and  earthenware.  Dredging 
often  occurs  at  locations  very  distant  from  poten- 
tial areas  of  use.  The  U.  S.  Army  Corps  of  Engi- 
neers could  assist  in  meeting  the  cost  of  additional 
haul  distances  by  using  funds  that  would  be  saved 
by  reducing  unnecessary  dredging.  Some  promis- 
ing uses  for  the  alleviation  of  dredged  material 
disposal  problems  are  the  creation  of  subaqueous 
berms  to  reduce  wave  erosion  and  the  creation  of 
subaerial  berms  to  elevate  beaches.  (See  also  W88- 
02563)  (Geiger-PTT) 
W88-02580 


SPECIAL  APPLICATIONS  AND  CONCEPTS: 
SHORELINE  NOURISHMENT -THE  GULF  IS- 
LANDS NATIONAL  SEASHORE  EXPERI- 
ENCE, 

National  Park  Service,  Gulf  Breeze,  FL.  Gulf  Is- 
lands National  Seashore. 
R.  W.  Thackeray. 

IN:  Beneficial  Uses  of  Dredged  Material,  Proceed- 
ings of  the  First  Interagency  Workshop,  October 
7-9,  1986,  Pensacola,  Florida.  Technical  Report 
No.  D-81-1,  March  1987.  Final  Report,  p  215-220. 

Descriptors:  'Dredging,  'Beneficial  use,  'Erosion 
control,  'Beach  erosion,  'Spoil  disposal,  'Waste 
disposal,  'Sediment  disposal,  'National  parks, 
Wildlife  habitats,  Environmental  effects,  Ecologi- 
cal effects,  Coastal  zone  management,  Recreation, 
Seashores. 

When  the  U.  S.  Navy's  homeporting  plan  for  Gulf 
Coast  ports  was  announced  in  1985,  large  amounts 
of  dredged  beach  quality  material  became  available 
that  could  be  disposed  of  on  eroding  beaches  in  the 
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Seashore  adjacent  to  the  Pensacola  Pass,  Gulfport 
and  Pascagoula  ship  channels.  Three  dredged  ma- 
terial-related projects  that  have  been  accomplished 
through  interagency  cooperation  and  have  proven 
beneficial  to  the  natural,  cultural,  and  recreational 
resources  of  the  Seashore  are  described.  Beach 
erosion  along  Fort  Massachusetts  has  been  con- 
trolled by  disposing  of  dredged  material  from  the 
Gulfport  ship  channel  adjacent  to  Ship  Island  to 
the  west  of  the  channel.  Another  beneficial  project 
currently  maintained  by  the  U.  S.  Army  Corps  of 
Engineers  (CE)  is  the  dredged  material  island  lo- 
cated between  Petit  Bois  Island  and  Horn  Island 
that  was  created  with  material  from  the  mainte- 
nance dredging  of  the  Pascagoula  ship  channel  and 
impoundment  basin.  The  dredged  material  island 
serves  as  a  rare  and  unique  habitat  for  nesting 
marine  and  shore  birds.  In  the  case  of  the  Perdido 
Key  beach  nourishment  project,  the  NPS,  CE,  and 
Navy  all  cooperated  to  protect  a  threatened  natu- 
ral resource  while  achieving  their  own  particular 
objectives.  The  Navy,  in  anticipation  of  the  need 
to  widen  and  deepen  the  ship  channel  to  accommo- 
date a  large-deck  aircraft  carrier,  provided  the 
funding  for  the  project.  The  CE  changed  the 
method  of  dredging  from  hopper  dredge  to  hy- 
draulic pipeline  that  could  transport  material  from 
the  channel  directly  to  the  surfzone  seaward  of  the 
beach  berm.  The  NPS  in  turn  endorsed  a  disposal 
permit  for  which  there  was  no  precedent.  Because 
of  favorable  monitoring  results,  another  nourish- 
ment project  is  planned  for  1987  utilizing  material 
from  the  military  channel  project.  (See  aiso  W88- 
02563)  (Geiger-PTT) 
W88-02581 


SPECIAL  APPLICATIONS  AND  CONCEPTS: 
THE  UPPER  MISSISSIPPI  RIVER  ON-SITE 
INSPECTION  TEAM--A  PROCESS  THAT 
WORKS 

Fish  and  Wildlife  Service,  Rock  Island,  IL. 
J.  G.  Millar. 

IN:  Beneficial  Uses  of  Dredged  Material,  Proceed- 
ings of  the  First  Interagency  Workshop,  October 
7-9,  1986,  Pensacola,  Florida.  Technical  Report 
No.  D-81-1,  March  1987.  Final  Report,  p  221-225. 

Descriptors:  *Spoil  disposal,  *Waste  disposal, 
'Sediment  disposal,  *Dredging,  *Mississippi  River, 
•Monitoring,  'Environmental  impact  statement, 
♦Management  planning,  Project  planning,  Evalua- 
tion, Channel  improvement,  Maintenance,  Flood 
plain  management,  Environmental  effects,  Ecolog- 
ical effects,  Beneficial  use. 

In  1974,  the  Division  Engineer  of  the  U.  S.  Army 
Corps  of  Engineers  (CE)  and  Regional  Director  of 
FWS  announced  that  they  would  form  a  partner- 
ship team  to  manage  the  navigational  channel  for 
the  Upper  Mississippi  River.  This  team,  known  as 
the  Great  River  Environmental  Action  Team 
(GREAT)  divided  its  studies  along  three  reaches 
of  the  river:  GREAT  I  from  Minneapolis  to  Gut- 
tenberg,  Iowa;  GREAT  II  from  Guttenberg  to 
Saverton,  Missouri;  and  GREAT  III  from  Saver- 
ton  to  Cairo,  Illinois.  Interagency  coordination 
procedures  were  developed  for  channel  mainte- 
nance and  dredging.  For  GREAT  II,  this  included 
the  development  of  the  Channel  Maintenance 
Handbook  and  the  On-Site  Inspection  Team.  The 
Channel  Maintenance  Handbook  sets  forth  the  On- 
Site  Inspection  Team  process  and  provides  an  in- 
valuable tool  to  Team  functions.  It  sets  the  objec- 
tives, site  selection  priorities,  and  also  contains 
pool  maps  referencing  dredge  cuts,  and  historic 
and  alternative  disposal  sites.  The  On-Site  Team 
tries  to  reach  a  consensus  on  a  recommended  dis- 
posal site.  In  the  event  a  consensus  cannot  be 
reached  at  the  meeting,  the  majority  recommenda- 
tion is  forwarded  to  the  CE  with  a  written  discus- 
sion concerning  dissenting  opinions.  The  On-Site 
Inspection  Team  also  makes  recommendations 
concerning  mitigation  requirements  such  as  reve- 
getation  Following  the  dredging  season,  the  On- 
Site  Inspection  Team  conducts  a  post-disposal 
evaluation.  (See  also  W88-02563)  (Geiger-PTT) 
W88-02582 


SPECIAL   APPLICATIONS    AND   CONCEPTS: 
BENEFITS  OF  UNDERWATER  BERMS, 

Corps  of  Engineers,  Mobile,  AL.  Mobile  District. 


J.  P.  Langan. 

IN:  Beneficial  Uses  of  Dredged  Material,  Proceed- 
ings of  the  First  Interagency  Workshop,  October 
7-9,  1986,  Pensacola,  Florida.  Technical  Report 
No.  D-81-1,  March  1987.  Final  Report,  p  226-233, 
3ref. 

Descriptors:  'Dredging,  *Berms,  'Erosion  control, 
'Marine  fisheries,  'Spoil  disposal,  'Waste  disposal, 
'Sediment  disposal,  'Environmental  effects,  Eco- 
logical effects,  Monitoring,  Coastal  zone  manage- 
ment, Pilot  studies,  Littoral  zone,  Environmental 
impact  statement,  Beneficial  use. 

Berm  projects  help  to  utilize  rather  than  just  dis- 
pose of  dredged  materials.  Stable  berm  construc- 
tion involves  placement  of  the  berm  in  deeper 
water  so  that  it  is  less  affected  by  waves  and 
currents.  Feeder  berms  involve  placement  in  shal- 
lower water  where  the  disposed  material  would  be 
moved  in  the  littoral  process.  The  stable  berm 
could  dissipate  wave  energy  thereby  reducing  the 
potential  for  shoreline  erosion.  There  would  be  a 
zone  of  reduced  wave  energy  between  the  com- 
pleted berm  and  the  shoreline  in  which  additional 
materials  could  be  stockpiled  for  future  beach 
nourishment,  such  as  may  be  required  after  a  storm 
or  hurricane.  Conventional  pipeline  dredges  could 
recover  this  material  for  direct  beach  placement  at 
a  much  reduced  cost.  Feeder  placement  would 
replace  and  supplement  sandy  material  in  the  litto- 
ral process  and  over  a  period  of  time  reduce  to 
some  extent  the  erosion  to  downdrift  beaches. 
Hopper  dredges  have  been  used  to  place  sand  close 
to  shore  for  years.  Construction  of  an  underwater 
berm  depends  very  much  on  precise  control  over 
the  exact  position  of  release.  The  split-hull  design 
allows  faster  releases  in  shallower  water  than  the 
older  hopper  dredges.  A  pilot  study  on  berm  place- 
ment was  conducted  by  the  Norfolk  Army  Corps 
of  Engineers  (CE)  District  and  CERC  off  of  Vir- 
ginia Beach  in  the  Dam  Neck  storage  area.  The 
Norfolk  study  concluded  that  conventional  hopper 
dredges  and  the  electronic  positioning  equipment 
routinely  used  by  the  industry  are  capable  of  con- 
structing a  moderate-  to  high-relief  bottom  feature 
in  an  economical  manner,  even  when  the  place- 
ment material  is  a  mixture  of  fine  sand  and  silt. 
CERC  and  Norfold  District  CE  also  tested  a  varie- 
ty of  monitoring  equipment  and  techniques  to  de- 
termine the  physical  behavior  of  an  underwater 
berm.  Results  showed  that  more  work  is  needed  in 
further  developing  and  standardizing  physical 
monitoring  equipment  and  techniques.  A  full-scale 
demonstration  will  be  conducted  off  of  Dauphin 
Island,  Alabama,  in  the  nearshore  zone  at  Mobile 
Harbor.  (See  also  W88-02563)  (Geiger-PTT) 
W88-02583 


GROUNDWATER  CONTAMINATION. 

National  Research  Council,  Washington,  DC. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  Virginia.  22161,  as  PB84- 
24142.  Price  codes:  A09  in  paper  copy,  A01  in 
microfiche.  National  Academy  Press,  Washington, 
DC.  February  1984.  179  p. 

Descriptors:  'Groundwater  pollution,  'Water  pol- 
lution effects,  'Water  pollution  sources,  'Waste 
disposal,  'Aquifers,  'Water  quality  control, 
Groundwater  recharge,  Path  of  pollutants, 
Groundwater  movement,  Geohydrology,  Water 
pollution  prevention,  Water  quality  management, 
Radioactive  wastes. 

The  reliable  assessment  of  hazards  or  risks  arising 
from  groundwater  contamination  problems  and  the 
design  of  efficient  and  effective  i  -chniques  to  miti- 
gate them  require  the  abilty  to  predict  the  behavior 
of  contaminants  in  flowing  groundwater.  Increased 
understanding  of  the  effects  of  chemical  (inorganic 
and  organic)  and  biological  reactions  on  transport 
of  contaminants  and  the  quantification  of  flow  in 
fractured  rocks  are  needed  for  more  reliable  pre- 
diction of  contaminant  movement.  The  challenge 
for  the  future  is  to  prevent  the  introduction  of 
contaminants  into  groundwater  and  to  attempt  to 
rectify  past  mistakes.  The  prevention  of  ground- 
water contamination  is  more  cost-effective  than 
aquifer  restoration.  Although  there  are  many 
sources  of  groundwater  contamination  -  domestic 
septic  systems,  accidental  spills,  and  extensive  use 


of  fertilizers,  herbicides,  and  pesticides,  for  exam- 
ple -  the  most  widely  known  sources  are  waste 
disposal  practices.  The  report  argues  that  the  sub- 
surface can  be  safely  used  for  waste  disposal  if  sites 
are  selected,  designed,  and  engineered  in  terms  of 
the  hydrology,  geology,  hydrogeochemistry, 
microbiology,  and  the  nature  of  the  wastes.  This 
will  necessitate  both  a  more  thorough  search  for 
repository  sites  and  the  development  of  a  strategy 
that  provides  for  segregation,  treatment,  and  dis- 
posal of  wastes  according  to  their  chemical  affin- 
ities. (See  W88-02603  thru  W88-02616)  (Author's 
abstract) 
W88-02602 


SHALLOW   LAND   BURIAL  OF  MUNICIPAL 

WASTES, 

Illinois  State  Geological  Survey  Div.,  Champaign. 
K.  Cartwright. 

Groundwater  Contamination,  National  Academy 
Press,  Washington,  DC.  February  1984.  p  67-77,  3 
fig,  5  tab,  34  ref. 

Descriptors:  'Municipal  wastes,  'Waste  disposal, 
'Landfills,  'Groundwater  pollution,  'Leaching, 
'Path  of  pollutants,  'Water  pollution  sources,  Lea- 
chates,  Geohydrology,  Waste  dumps,  Sanitary 
landfills,  Hazardous  materials. 

Environmental  laws  and  regulations  promulgated 
since  the  early  1960's  have  increased  the  use  of  the 
sanitary  landfill  and  changed  its  character.  Total 
isolation  of  wastes  from  the  environment  is  not 
possible;  some  migration  of  leachate  from  wastes 
buried  in  the  ground  will  always  occur.  Disposal 
sites  should  be  judged  on  a  site-by-site  basis  rather 
than  by  rigid  criteria  for  site  selection  and  design. 
The  performance  should  take  into  account  several 
factors:  the  nature  of  the  wastes;  the  site  hydrogeo- 
logy,  including  a  complete  water  balance,  the  at- 
tenuation of  contaminants  by  geologic  materials; 
and  the  release  rate  of  unattenuated  contaminants 
to  surface  waters  of  groundwaters.  In  recent  years 
there  has  been  a  trend  away  from  numerous,  small 
disposal  sites  toward  fewer  and  larger  sites.  Large 
disposal  sites  increase  the  environmental  stress, 
since  the  attenuation  capacity  of  the  geologic  ma- 
terial has  a  finite,  though  generally  not  well-de- 
fined limit.  Fine-grained  geologic  materials,  which 
have  low  hydraulic  conductivities  and  attenuating 
characteristics  considered  favorable  for  waste  dis- 
posal, are  geologic  conditions  generally  considered 
suitable  for  disposal  of  wastes.  Lanfill  covers  are, 
perhaps,  the  least  regulated  engineered  part  of 
sanitary  landfills,  yet  they  are  critical  in  control- 
ling leachate  migration  and  the  water  balance. 
Also,  the  role  of  migration  in  the  unsaturated  zone 
is  often  overlooked,  especially  in  humid  areas.  (See 
also  W88-026O2)  (Author's  abstract) 
W88-02606 


DEEP  BURIAL  OF  TOXIC  WASTES, 

Arizona  Univ.,  Tucson. 

S.  N.  Davis. 

Groundwater  Contamination,   National  Academy 

Press,  Washington,  DC.  February  1984.  p  78-89,  9 

fig,  40  ref. 

Descriptors:  'Waste  disposal,  'Hazardous  materi- 
als, 'Path  of  pollutants,  'Leaching,  'Groundwater 
pollution,  Leachates,  Degradation,  Waste  dumps, 
Permeability,  Groundwater  movement. 

Deep  burial  of  toxic  wastes  provides  several  ad- 
vantages over  disposal  in  surface  structures  or  by 
shallow  burial.  The  primary  advantage  of  deep 
burial  is  the  high  degree  of  physical  isolation  that  it 
provides.  Some  of  the  hydrogeologic  advantages 
of  deep  burial  are:  increase  in  length  of  flow  path 
of  contaminants  that  may  become  dissolved  in 
groundwater;  increased  protection  of  waste  against 
weathering  and  erosion;  for  some  wastes  and  waste 
containers,  elimination  of  free  oxygen  that  may 
mobilize  certain  constituents;  and  for  plutonic 
rocks  and  to  some  extent  all  rocks,  reduction  of 
permeability  with  depth.  Primary  disadvantage  of 
deep  burial  is  the  high  cost  of  exploration,  devel- 
opment, and  monitoring  of  deep  disposal  systems. 
Reduction  of  permeability  with  depth  in  metamor- 
phic  and  plutonic  igneous  rocks  is  well  defined  to 
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depths  of  about  300  m.  Further  reduction  of  per- 
meability with  depth  probably  takes  place  but  is 
difficult  to  quantify  using  present  data.  Most  of  the 
reduction  in  permeability  with  depth  in  sedimenta- 
ry rocks  is  within  the  upper  100  m.  The  reduction 
of  permeability  is  generally  at  least  three  orders  of 
magnitude  from  near  the  land  surface  to  depths  of 
100  m  for  all  types  of  indurated  rocks.  Based  on 
hydrogeologic  criteria  alone,  many  different  rock 
types  should  provide  safe  waste  repositories  at 
depths  greater  than  100  m.  Deep  repositories  in 
most  locations  will  eventually  fill  with  water. 
However,  if  zones  of  significant  groundwater  cir- 
culation are  either  avoided  or  grouted,  repositories 
at  depths  of  more  than  300  m  in  granitic  rocks 
should  take  several  hundred  years  to  fill  with 
groundwater  once  they  are  closed.  In  a  well- 
placed  repository,  several  thousand  years  may  be 
needed  to  accomplish  a  simple  piston-flow  dis- 
placement of  all  water  in  the  flooded  repository. 
Even  this  length  of  isolation  may  not  allow  enough 
time  for  the  degradation  of  all  wastes  to  take  place, 
but  a  long  isolation  time  will  most  commonly  mean 
a  slow  release  of  mobile  contaminants  into  the 
biosphere,  which,  in  turn,  suggests  that  dilution 
will  be  more  effective  than  in  the  case  of  a  fast 
release  of  contaminants  from  shallow  burial  sites. 
(See  also  W88-02602)  (Author's  abstract) 
W88-02607 


GEOLOGIC  PROBLEMS  AT  LOW-LEVEL  RA- 
DIOACTIVE WASTE-DISPOSAL  SITES, 

Geological  Survey,  Reston,  VA. 

J.  B.  Robertson. 

Groundwater  Contamination,   National  Academy 

Press,  Washington,  DC.  February  1984.  p  104-108, 

1  fig,  7  ref. 

Descriptors:  'Radioactive  waste  disposal, 
♦Groundwater  pollution,  'Leaching,  'Path  of  pol- 
lutants, 'Landfills,  Radioactive  wastes,  Water  pol- 
lution sources,  Waste  dumps,  Leachates,  Waste 
management,  Site  selection,  Groundwater  level, 
Erosion. 

Less-than-desirable  geohydrologic  containment 
has  occurred  at  three  commercially  operated  and 
three  Department  of  Energy-operated  low-level 
radioactive  waste-disposal  sites  in  the  United 
States.  Studies  of  these  sites  indicate  that  the  prob- 
lems fall  into  eight  general  categories:  'bathtub 
effect'  (water  accumulation  in  filled  trenches), 
trench-cap  integrity,  erosion,  high  water  table,  hy- 
drogeologic complexity,  flooding,  complex  lea- 
chage  chemistry,  and  rapid  radionuclide  migration 
in  groundwater.  Problems  have  been  encountered 
in  both  high-permeability  and  low-permeability 
burial  media.  All  of  these  problems  appear  avoid- 
able by  applying  the  following  more  practical, 
comprehensive,  and  commonsense  earth-science 
guidelines  for  site  selection  and  design:  a  very  arid 
environment  eliminates  most  problems;  the  bathtub 
effect  can  be  avoided  by  using  physically  stable 
waste  forms  and  by  improving  the  design  of  the 
cap;  acceptable  humid-zone  sites  can  be  construct- 
ed in  permeable  media  if  the  water  table  is  suffi- 
ciently deep  and  capillary  forces  (the  'wick  effect') 
are  used  to  divert  percolating  water  from  the 
waste;  and  an  important  factors  is  to  select  sites  in 
relatively  simple  geohydrologic  environments  to 
facilitate  the  prediction  of  their  containment  prop- 
erties. (See  also  W88-02602)  (Author's  abstract) 
W88-02609 
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HYDROGEOCHEMICAL      STUDIES      AT      A 
LANDFILL  IN  DELAWARE, 

Geological  Survey,  Reston,  VA. 

For  primary  bibliographic  entry  see  Field  5B. 

W88-02612 


HAZARDOUS  WASTE  MANAGEMENT  HAND- 
BOOK. 

For   primary   bibliographic   entry   see   Field   5D. 
W88-02640 


HAZARDOUS    WASTES    IN    THE    UK    -    AN 
OVERVEEW, 

Open  Univ.,  Milton  Keynes  (England). 
A.  Porteous. 


IN:  Hazardous  Waste  Management  Handbook 
Butterworths,  London,  England.  1985.  p  1-15  1 
fig,  7  tab,  8  ref,  3  append. 

Descriptors:  'Hazardous  wastes,  'Waste  disposal, 
•United  Kingdom,  Legislation,  Monitoring,  Land- 
fills, Disposal  sites,  Regulations. 

The  United  Kingdom  has  a  long  track  record  of 
monitoring  the  enviornment  and  taking  steps  to 
improve  it  where  warranted.  The  use  of  coal  was 
prohibited  in  London  in  1273  as  the  fumes  were 
considered  to  be  prejudicial  to  health.  A  more 
recent  statement  of  the  UK's  concern  for  the  envi- 
ronment is  given  in  a  listing  of  official  reports  from 
the  Department  of  the  Environment  in  an  appendix 
to  this  chapter.  So  far  as  hazardous  wastes  are 
concerned,  they  first  came  under  official  scrutiny 
in  1964  when  a  Technical  Committe  on  the  Dispos- 
al of  Solid  Toxic  Wastes,  under  the  Chairmanship 
of  Dr  A.  Key,  was  set  up.  The  'Key  Committee' 
catalogued  several  dangerous  practices  in  the 
course  of  its  investigations,  and  finally  reported  in 
March  1970  with,  in  retrospect,  far-reaching  con- 
clusions on  how  toxic  wastes  should  be  managed. 
Loopholes  which  permitted  fly  tipping  to  occur 
with  little  risk  of  detection  but  'with  results  that 
can  be  and  have  been  very  serious'  were  highlight- 
ed. Other  recommendations  focused  on  the  need 
for  effective  tip  management,  the  control  of  perco- 
lation through  toxic  waste  landfill  sites  and  the 
avoidance  of  water  pollution.  The  next  UK  foray 
into  hazardous  wastes  was  conducted  by  the  Royal 
Commission  on  Environmental  Pollution,  which 
took  up  the  challenge  of  the  need  for  legislation  to 
control  the  tipping  of  potentially  dangerous  wastes 
on  land.  Virtually  coincidentally  with  the  publica- 
tion of  this  report,  the  Deposit  of  Poisonous  Waste 
Act,  1972  was  passed.  This  Act  remained  the  prin- 
cipal method  of  UK  hazardous  waste  management 
until  the  Control  of  Pollution  (Special  Waste)  Reg- 
ulations, 1980  came  into  force  arising  from  Section 
17  of  the  Control  of  Pollution  Act,  1974.  (See  also 
W88-02640)  (Lantz-PTT) 
W88-02641 


LEGAL  CONTROL  OF  HAZARDOUS  WASTE 
MANAGEMENT  AND  TRANSPORT  IN  THE 
UK, 

Cleanaway  Ltd.,  Rayleigh  (England). 

R.  Hawkins. 

IN:    Hazardous    Waste    Management    Handbook, 

Butterworths,  London,  England.  1985.  p  16-67,  10 

ref,  8  append. 

Descriptors:  'Legal  aspects,  'Hazardous  wastes, 
'Waste  management,  'United  Kingdom,  Waste 
disposal,  Legislation,  Regulations,  Risk  assessment. 

This  paper  presents  waste  transport  and  manage- 
ment from  both  a  legislative  and  historical  point  of 
view.  Discussions  include:  (1)  hazard  and  risk;  (2) 
classificattion  of  unwanted  materials;  (3)  the  devel- 
opment of  hazardous  waste  legislation;  (4)  the  Poi- 
sonous Waste  Act;  (5)  overall  statutory  duties  of  a 
Waste  Disposal  Authority;  (6)  the  Control  of  Pol- 
lution Act,  1974;  (7)  licensed  sea  deposit;  (8)  health 
and  safety  at  work;  and,  (9)  transport  of  hazardous 
waste  material.  (Lantz-PTT) 
W88-02642 


HYDROGEOLOGICAL  ASSESSMENT  AND  SE- 
LECTION OF  HAZARDOUS  WASTE  DISPOS- 
AL SITES, 

FGS  Associates  Ltd.,  Sipson  (England). 

M.  J.  Carter. 

IN:    Hazardous    Waste    Management    Handbook, 

Butterworths,  London,  England.  1985.  p  68-97,  5 

fig,  10  ref. 

Descriptors:  'Geohydrology,  'Waste  disposal, 
'Disposal  sites,  'Site  selection,  'Hazardous  wastes, 
'Water  pollution  prevention,  Path  of  pollutants, 
Landfills,  Aquifers,  Regulations,  Water  quality 
control. 

For  both  environmental  and  economic  reasons  it  is 
necessary  to  undertake  a  hydrogeological  assess- 
ment of  a  potential  waste  disposal  site  and,  during 
the  course  of  the  assessment,  sites  suitable  for  the 
disposal  of  hazardous  wastes  are  identified.  The 


hydrogeological  assessment,  in  conjunction  with 
planning  matters  and  other  considerations,  deter- 
mines the  range  of  wastes  for  which  the  site  will  be 
suitable.  The  hydrogeological  assessment  also  iden- 
tifies measures  which  must  be  taken  during  the 
operation  of  the  site  to  prevent  the  development  of 
operational  and  environmental  problems.  Naturally 
contained  sites  have  the  advantage  of  preventing 
significant  movement  of  contaminants  away  from 
the  site  by  virtue  of  the  low  permeability  of  the 
surrounding  ground,  which  also  provides  condi- 
tions conducive  to  the  attenuation  of  contaminants. 
These  sites  have  had  the  disadvantage  of  requiring 
precise  planning  and  careful  management  to  pre- 
vent the  accumulation  of  leachate  which  may  ulti- 
mately fill  the  site  and  overflow.  Engineered  con- 
tained sites  using  artificial  liners  have  the  same 
disadvantages  as  naturally  contained  sites  without 
the  advantages  of  the  properties  of  the  surrounding 
ground.  In  addition,  the  liners  require  a  high  stand- 
ard of  preparation  of  the  site  before  installation  and 
may  be  damaged  during  the  operation  of  the  site. 
Non-contained  sites  exhibit  such  a  range  of  proper- 
ties that  they  may  be  suitable  in  some  cases  for  the 
disposal  of  a  wide  range  of  hazardous  wastes  and 
in  other  cases  for  inert  materials  only.  Non-con- 
tained sites  are  commonly  located  on  aquifers 
which  are  utilized  for  water  supply  and  therefore 
require  careful  assessment  to  ensure  that  ground- 
water resources  are  protected.  The  hydraulic  con- 
tinuity between  ground  and  surface  water  must 
also  be  considered  when  assessing  a  potential  land- 
fill site  on  an  aquifer.  (See  also  W88-02640)  (Lantz- 
PTT) 
W88-02643 


LEACHATE  PRODUCTION,  CONTROL  AND 
TREATMENT, 

Cleanaway  Ltd.,  Rayleigh  (England). 

K.  Knox. 

IN:    Hazardous    Waste    Management    Handbook, 

Butterworths,  London,  England.  1985.  p  98-145,  7 

fig,  16  tab,  66  ref. 

Descriptors:  'Leachates,  'Hazardous  wastes, 
'Wastewater  treatment,  'Water  pollution  sources, 
'Water  pollution  control,  'Waste  disposal,  Land- 
fills, Path  of  pollutants,  Costs,  Monitoring. 

Leachate  is  the  contaminated  water  produced 
when  clean  water  such  as  rain  or  groundwater 
percolates  through  the  wastes  contained  in  a  land- 
fill. It  is  fair  to  say  that  at  many  landfills,  leachate 
is  the  biggest  single  environmental  problem  facing 
the  operator.  In  some  cases  serious  harm  could 
result  from  inadequate  control.  Severe  leachate 
problems  have  occurred  at  completed  sites  as  well 
as  at  currently  operational  sites.  At  some  of  these 
sites  industrial  wastes  have  been  deposited.  Some- 
times the  problem  of  leachate  control  has  been 
made  more  difficult,  and  the  threat  to  the  environ- 
ment increased  as  a  result.  It  is  almost  certain  that 
leachate,  along  with  gas,  smells,  flies,  birds  and 
litter,  will  continue  to  pose  problems  to  some 
landfill  operators.  In  the  case  of  landfills  where 
industrial  or  hazardous  wastes  are  accepted,  it  is 
particularly  important  that  operators  and  their  ad- 
visors are  prepared  for  the  possible  production  of 
leachate  and  are  familiar  with  the  disciplins  to  be 
followed  in  controlling  it.  The  purpose  of  this 
chapter  is  to  set  out  those  disciplines  and  to  sum- 
marize the  large  amount  of  new  knowledge  that 
has  accumulated.  In  the  UK  at  least,  it  is  only  just 
over  ten  years  since  widespread  scientific  study  of 
leachates  and  of  industrial  wastes  in  landfills  began, 
and  much  has  been  learned  in  a  relatively  short 
time.  In  this  chapter,  several  sections  are  con- 
cerned with  assessing  and  controlling  the  size  of 
the  problem  by  understanding,  measuring  and  con- 
trolling leachate  production,  monitoring  its  charac- 
teristics and  controlling  its  characteristics.  In  an- 
other section,  ultimate  treatment  and  disposal  op- 
tions are  discussed,  with  the  aid  of  case  histories 
where  available.  (See  also  W88-02617)  (Lantz- 
PTT) 
W88-02644 


SOLIDIFICATION  PROCESSES, 

For   primary   bibliographic   entry   see   Field   5D 
W88-02645 
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ALTERNATIVES  TO  LANDFILL, 

Re-Chem  International  Ltd.,  Southampton  (Eng- 
land). 

A.  K.  Coleman. 

IN:  Hazardous  Waste  Management  Handbook, 
Butterworths,  London,  England.  1985.  p  209-255,  5 
fig,  20  tab,  14  ref. 

Descriptors:  *Hazardous  wastes,  "Landfills, 
•Waste  disposal,  *Waste  treatment,  Recycling, 
Chemical  treatment,  Biological  treatment,  Inciner- 
ation, Sea  disposal,  Ocean  dumping. 

History  has  often  demonstrated  the  potentially  dis- 
astrous consequences  of  irresponsible  and  careless 
disposal  of  hazardous  wastes.  The  resultant  public 
outcry  and  response  of  government  by  way  of 
legislation  to  effect  control  over  such  activities, 
has  provided  a  demand  for  alternative  options  to 
landfill.  Such  demand  has  now  been  met  and  ade- 
quate hazardous  waste  disposal  facilities,  providing 
a  wide  range  of  options,  now  exist  to  support  the 
pursuit  of  an  environmentally  protective  and  so- 
cially responsible  waste  disposal  strategy.  The  dis- 
posal options  available  can  conveniently  be  divided 
into  five  basic  concepts.  These  are:  recycling, 
chemical  treatment,  biological  treatment,  inciner- 
ation, and  sea  disposal.  The  choice  of  disposal 
routes  or  options  for  hazardous  waste,  more  often 
than  not  rests  with  the  waste  producer,  who  will 
be  automatically  attracted  to  landfill  for  good  eco- 
nomic reasons.  The  security  of  that  option  invari- 
ably rests  with  the  site  operator  and  is  dependent 
upon  the  standard  of  waste  management  exercised. 
The  scope  for  abuse  is  considerable  and  the  waste 
disposal  industry  has  sometimes  been  skating  on 
thin  ice.  Justone  of  two  serious  accidents  could 
have  a  disasterous  affecton  public  confidence  in 
landfill,  and  this  must  be  prevented.  Accordingly, 
landfill  must  not  be  used  in  marginal  cases  because 
it  is  cheap  -  the  'cheapest  tolerable  means'  ap- 
proach -  and  all  hazardous  waste  disposal  must  be 
subject  to  rigorous  control.  It  is  essential,  there- 
fore, that  a  sensible  balance  is  maintained  in  the 
demand  for  the  various  options  in  order  to  pre- 
serve the  commercial  confidence  of  the  companies 
providing  the  alternative  treatment  facilities.  (See 
also  W88-02640)  (Lantz-PTT) 
W88-02647 


RECYCLING,    RECLAMATION    AND   WASTE 
REDUCTION  THROUGH  PROCESS  DESIGN, 

UKAEA  Atomic  Energy  Research  Establishment, 

Harwell  (England). 

For   primary   bibliographic   entry   see   Field   5D. 

W88-02648 


RADIOACTIVE  WASTE  DISPOSAL, 

Open  Univ.,  Milton  Keynes  (England). 

I.  Boustead. 

IN:    Hazardous    Waste    Management    Handbook, 

Butterworths,  London,  England.  1985.  p  281-297,  2 

tab,  12  ref. 

Descriptors:  'Radioactive  wastes,  'Waste  disposal, 
•Hazardous  wastes,  Toxicity,  Disposal  sites. 

The  use  of  radioactive  materials  by  industry  and 
medicine  poses  some  unique  disposal  problems. 
Apart  from  the  chemical  toxicity  of  some  isotopes, 
there  is  the  additional  potential  hazard  of  their 
radioactivity.  However,  the  disposal  of  such  waste 
is  governed  by  regulations,  which,  if  rigorously 
applied,  would  prevent  exposure  of  both  workers 
and  the  general  population  to  damaging  doses  of 
radiation.  This  chapter  is  concerned  with  the  prin- 
ciples underlying  the  treatment  and  disposal  of 
low-level  wastes  of  the  type  commonly  found  in 
medical  establishments.  In  particular  it  attempts  to 
summarize  the  underlying  science  so  that  the  need 
for  specific  regulations  and  their  intelligent  appli- 
cation is  more  readily  appreciated.  It  is  not  con- 
cerned with  the  treatment,  storage  and  disposal  of 
medium-  to  high-level  wastes  of  the  type  found  in 
the  nuclear  processing  industries  but,  the  same 
general  principles  still  apply.  (See  also  W88-02640) 
(Lantz-PTT) 
W88-02649 


FREE-LIVING  DINITROGEN-FIXING  BACTE- 
RIA ISOLATED  FROM  PETROLEUM  REFIN- 
ERY OILY  SLUDGE, 

L>  o.i-l  Univ.,  Villeurbanne  (France).  Lab.  d'Eco- 

logie  Microbienne. 

For  primary  bibliographic  entry  see  Field  5A. 

W88-02712 


LONG-TERM  SLUDGE  APPLICATIONS  ON 
CADMIUM  AND  ZINC  ACCUMULATION  IN 
SWISS  CHARD  AND  RADISH, 

California  Univ.,  Riverside.  Dept.  of  Soil  and  En- 
vironmental Sciences. 

A.  C.  Chang,  A.  L.  Page,  and  J.  E.  Warneke. 
Journal  of  Environmental  Quality  JEVQAA,  Vol. 
16,  No.  3,  p  217-221,  July-September  1987.  4  fig,  3 
tab,  23  ref. 

Descriptors:  'Sludge  disposal,  'Waste  disposal, 
'Water  pollution  effects,  'Heavy  metals,  'Bioac- 
cumulation,  'Swiss  chard,  'Radish,  Food  crops, 
Path  of  pollutants,  Sludge,  Cadmium,  Zinc,  Model 
studies. 

Swiss  chard  (Beta  vulgare  var.  Fordhook)  and 
radish  (Raphanus  sativus  var.  Cherry  Belle)  were 
grown  twice  annually  (spring  and  fall)  on  a 
Ramona  sandy  loam  (fine-loamy,  mixed  thermic, 
Typic  Haploxeralfs)  soil  treated  with  0,  22.5,  45, 
90,  and  180  Mg/ha/yr  of  composted  sludges  from 
Los  Angeles.  The  soil  received  two  sludge  inputs 
of  equal  amounts  each  year  and  crops  were  planted 
shortly  after  each  sludge  incorporation.  Cadmium 
and  Zn  accumulation  of  the  plant  tissue  from  1976 
to  1985  was  examined.  Results  from  the  analysis  of 
variance  indicated  that  effects  due  to  sludge  appli- 
cation rates,  seasons  plants  were  grown,  number  of 
years  of  sludge  application,  and  their  interactions 
were  all  significant.  If  the  data  sets  were  parti- 
tioned according  to  sludge  application  rates  and 
seasons,  metal  concentrations  of  the  plant  tissue 
may  be  expressed  as  a  nonlinear  regression  model, 
y  =  a  +  b(l-eto  the  minus  ex  power),  where  y 
is  the  metal  concentration  of  the  plant  tissue,  x  is 
the  cumulative  sludge  loading,  and  a,  b,  and  c  are 
constants.  All  but  two  nonlinear  regressions  were 
significant  at  p  <0.05  with  R  sq  from  0.38  to  0.95. 
The  deviation  of  the  observed  values  from  the 
predictions  of  the  regression  model  indicated  that 
other  factors  might  have  also  affected  the  metal 
uptake  by  plants.  Stepwise  multiple  regression 
analysis  of  the  partitioned  data  sets  indicated  that 
soil  pH,  soil  salinity,  soil  temperature,  and  length 
of  growing  season  influenced  the  metal  accumula- 
tion in  plant  tissue.  (Author's  abstract) 
W88-02717 


NITROGEN  MINERALIZATION  IN  SEWAGE- 
SLUDGE-AMENDED  COAL  MINE  SPOIL  AND 
TOPSOILS, 

Colorado    State    Univ.,    Fort    Collins.    Dept.    of 

Agronomy. 

G.  Voos,  and  B.  R.  Sabey. 

Journal  of  Environmental  Quality  JEVQAA,  Vol. 

16,  No.  3,  p  231-237,  July-September  1987.  7  fig,  2 

tab,  28  ref. 

Descriptors:  'Mineralization,  Sludge  disposal, 
'Waste  disposal,  'Water  pollution  effects,  'Biode- 
gradation,  'Mine  wastes,  'Nitrogen,  Incubation, 
Sludge,  Wastewater,  Nitrates,  Kinetics. 

A  16- week  laboratory  incubation  was  conducted  to 
determine  the  rate  of  net  N  mineralization  in 
sewage-sludge-amended  coal  mine  spoil,  two  top- 
soils,  a  1 : 1  mixture  of  the  spoil  with  each  topsoil, 
and  a  quartz  sand.  Sewage  sludge  was  added  at 
rates  of  0,  40,  80,  and  120  Mg/ha,  which  added  0, 
1630,  3260,  and  4890  kg  N/ha,  respectively.  The 
total  amount  of  inorganic  N  that  accumulated 
during  the  experiments  increased  significantly  as 
the  rate  of  sewage  sludge  addition  increased  in 
each  of  the  materials  and  mixtures  tested.  Howev- 
er, the  rate  of  sludge  addition  did  not  have  a 
similar  effect  on  the  amount  of  N03-N  accumulat- 
ed. The  soil  materials  did  affect  the  amount  of 
N03-N  that  accumulated  in  16  weeks.  Little  or  no 
N03-N  had  accumulated  in  any  of  the  sand  treat- 
ment samples  and  only  small  amounts  were  pro- 
duced in  the  spoil.  Ammonium-N  increased  with 
increasing  rates  of  sewage  sludge  in  all  materials 


and  mixtures  examined.  The  rate  of  ammonifiea- 
tion  was  more  stable  after  the  8-week  sampling 
interval  in  most  cases.  Mineralization  of  organic  N 
added  with  the  sewage  sludge  varied  between  10 
to  34%.  At  all  rates  of  sludge  addition,  more 
organic  N  was  mineralized  in  stock  piled  topsoil 
than  in  the  other  materials.  A  nonlinear  least 
squares  regression  equation  for  N  mineralization  as 
first-order  kinetics  slightly  overestimates  N  miner- 
alization in  the  4-  to  8-week  interval  and  slightly 
underestimated  N  mineralized  through  16  weeks. 
(Author's  abstract) 
W88-02719 


ELEMENT  LEACHING  AND  CAPILLARY 
RISE  IN  SANDY  SOIL  CORES:  EXPERIMEN- 
TAL RESULTS, 

Atomic  Energy  of  Canada  Ltd.,  Pinawa  (Manito- 
ba). Whiteshell  Nuclear  Research  Establishment. 
For   primary   bibliographic   entry   see   Field   2G. 

W88-02722 


REQUIREMENTS  ON  THE  HANDLING  OF 
CHEMICALS  AND  WASTES  REGARDING 
SOIL  AND  GROUNDWATER  PROTECTION, 

Umweltbundesamt,  Berlin  (Germany,  F.R.). 
For  primary  bibliographic  entry  see  Field  4C. 

W88-02727 


EFFECT  OF  SUGAR  MILL  EFFLUENT  ON 
OXYGEN  UPTAKE  AND  CARBON  DIOXIDE 
OUTPUT  OF  RICE  (ORYZA  SATIVA  L.C.V. 
MUSHOORI)  SEEDLINGS, 

Maharshi  Dayanand  Univ.,  Rohtak  (India).  Dept. 

of  Biosciences. 

For  primary  bibliographic  entry  see  Field  5C. 

W88-02730 


WASTEWATER     DISPOSAL     AND     TREAT- 
MENT, 

Oklahoma  Univ.,  Norman. 

For   primary   bibliographic   entry   see   Field   5D. 

W88-02738 


MODEL  TO  PREDICT  WATER  DEMAND, 
WASTEWATER  DISPOSAL,  COST  OF  TREAT- 
MENT SYSTEMS,  AND  EQUIPMENT  RE- 
QUIRED, 

Oklahoma  Univ.,  Norman. 

For   primary   bibliographic   entry   see   Field   5D. 

W88-02739 


LAND  TREATMENT  OF  MUNICIPAL 
WASTEWATER:  VEGETATION  SELECTION 
AND  MANAGEMENT. 

Ann  Arbor  Science,  Ann  Arbor,  MI.  1982.  218  p. 
Edited  by  Frank  M.  DTtri. 

Descriptors:  'Land  disposal,  'Wastewater  dispos- 
al, 'Wastewater  treatment,  'Irrigation  design, 
'Wastewater  irrigation,  Soil-water-plant  relation- 
ships, Vegetation  effects,  Soil  amendments,  Vege- 
tation, Crop  production,  Water  reuse,  Municipal 
wastewater,  Plant  pathology,  Grasses. 

Since  the  enactment  of  the  1977  Clean  Water  Act 
Amendments  of  P.  L.  92-500,  land  treatment  of 
municipal  wastewater  has  become  more  popular, 
requiring  better  selection  and  management  of  vege- 
tation for  land  treatment  facilities.  To  develop 
guidelines  for  vegetation  management  for  the 
north-central  region  (the  upper  Mississippi  and 
Ohio  River  drainage  areas)  and  the  Great  Lakes 
Basin,  a  conference/workshop  was  presented  at 
Michigan  State  University  February  23-25,  1981. 
Papers  compiled  prior  to  and  at  this  conference  are 
organized  into  twelve  chapters  covering  the  fol- 
lowing topics:  the  selection  and  management  of 
vegetation  for  slow  rate  systems  to  treat  municipal 
wastewater  in  the  North  Central  United  States; 
selection  of  irrigation  system  design;  wastewater 
crop  management  studies  in  Minnesota,  crop  man- 
agement studies  at  the  Muskegon  County  Michigan 
Land  Treatment  System;  comparison  of  the  crop 
management  strategies  developed  from  studies  at 
Pennsylvania  State  University,  University  of  Min- 
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nesota,  Michigan  State  University,  and  the  Muske- 
gon County  Land  Treatment  System;  management 
studies  of  annual  grasses  and  perennial  legumes  and 
grasses  at  the  Michigan  State  University  Water 
Quality  Management  Facility;  old  field  manage- 
ment studies  on  the  Water  Quality  Management 
Facility  at  Michigan  State  University;  vegetation 
selection  and  management  for  overland  flow  sys- 
tems; growing  trees  on  effluent  irrigatin  sites  with 
sand  soils  in  the  Upper  Midwest;  tree  seedling 
responses  to  wastewater  irrigation  on  a  reforested 
old  field  in  Southern  Michigan;  land  application  in 
Southern  Michigan;  and.  plant  disesases  associated 
with  municipal  wastewater  irrigation.  (See  W88- 
02742  thru  W88-02753)  (Geiger-PTT) 
W88-02741 


CURRENT  STATUS  ON  THE  SELECTION  AND 
MANAGEMENT  OF  VEGETATION  FOR  SLOW 
RATE  AND  OVERLAND  FLOW  APPLICATION 
SYSTEMS         TO         TREAT         MUNICIPAL 
WASTEWATER    IN   THE   NORTH    CENTRAL 
REGION  OF  THE  UNITED  STATES, 
Gifford  Pinchot  National  Forest,  Vancouver,  WA. 
D  G.  Brockway,  T.  M.  Burton,  J.  H.  Cooley,  F. 
M.  D'ltri,  and  R.  H.  Dowdy. 
IN:   Land   Treatment   of  Municipal   Wastewater: 
Vegetation  Selection  and  Management.  Ann  Arbor 
Science,  Ann  Arbor,  MI.  1982.  p  5-18. 

Descriptors:  'Wastewater  disposal,  *Land  dispos- 
al, 'Wastewater  irrigation,  'Vegetation  effects, 
•Wastewater  renovation,  'Wastewater  treatment, 
Municipal  wastewater,  Nitrogen  removal,  Crop 
production,  Forages,  Overland  flow,  Corn,  Forest 
watersheds. 

Results  of  several  major  research  projects  in  the 
north  central  region  of  the  United  States  have  been 
used  to  formulate  guidelines  to  improve  present 
wastewater  renovation  and  vegetation  manage- 
ment concepts.  The  selection  of  land  treatment 
relative  to  other  methods  depends  on  the  size  of 
the  community  and  the  expertise  of  local  system 
operators,  as  well  as  the  cost,  quantity,  and  type  of 
land  available.  Spray  irrigation  has  been  the  most 
common  land  treatment  method  adopted  in  the 
north  centra]  United  States.  During  the  application 
of  high  nitrogen  wastewater,  actively  growing 
vegetation  with  a  well  developed  root  biomass  is 
required  if  nitrate-nitrogen  leaching  is  to  be  signifi- 
cantly reduced.  A  regional  approach  is  essential  to 
select  and  manage  vegetation  at  land  treatment 
facilities.  The  overland  flow  process  holds  great 
promise  in  treating  municipal  wastewater  because 
vegetation  can  perform  multiple  functions  such  as 
controlling  erosion,  delaying  runoff,  entrapping 
solids,  and  removing  nutrients  by  plant  uptake. 
Row  crops  such  as  corn  are  attractive  because  of 
their  potentially  high  rate  of  economic  return  as 
grain  or  silage.  The  tradeoff  between  good  renova- 
tion and  a  cash  return  can  best  be  attained  by 
mixing  corn  and  forage  crops.  Grasses  or  old  fields 
offer  the  possibility  of  minimum  management  be- 
cause they  remove  nitrogen  from  high  nitrogen 
water  even  when  left  unharvested.  Research  needs 
for  slow  rate  and  overland  flow  systems  are  dis- 
cussed. The  use  of  forest  watersheds  for 
wastewater  renovation  projects  is  examined.  Re- 
search needs  for  forested  systems  are  suggested. 
(See  also  W88-02741)  (Geiger-PTT) 
W88-02742 


SELECTION      OF      UUUGATION      SYSTEM 
DESIGN, 

Williams  and  Works,  Grand  Rapids,  MI. 

J.  C.  Sutherland,  and  E.  A.  Myers. 

IN:   Land   Treatment   of  Municipal   Wastewater: 

Vegetation  Selection  and  Management.  Ann  Arbor 

Science,  Ann  Arbor,  MI.  1982.  p  19-34,  1  fig,  1  tab, 

23ref. 

Descriptors:  'Irrigation  design,  'Land  disposal, 
Wastewater  irrigation,  'Vegetation,  'Infiltration, 
Overland  flow,  Site  selection,  Wastewater  treat- 
ment, Spray  irrigation,  Wastewater  renovation, 
Forages,  Grasses,  Legumes,  Soil-water-plant  rela- 
tionships. 

The  type  of  irrigation  system  to  be  selected  de- 
pends on  the  quality  of  wastewater  to  be  irrigated, 


restrictions  on  the  quality  of  renovated  wastewater 
leaving  the  site,  and  the  characteristics  of  the  site. 
The  major  site  considerations  affecting  irrigation 
system  choices  are  centered  on  soil,  groundwater 
and  climate  factors.  Rapid  infiltration,  overland 
flow,  and  slow  rate  processes  each  need  to  be 
considered  when  choosing  a  specific  land  treat- 
ment type  for  any  municipality.  Slow  rate  process 
systems,  surface  application  systems,  and  spray  irri- 
gation systems  are  described.  Corn  (for  silage  or 
for  grain)  and  non-legume  grasses  are  frequently 
grown  under  the  slow  rate  process.  The  surface 
water  technologies  of  overland  flow  and  wetland 
flow  are  described  in  detail.  The  degree  of  slope 
used  in  successful  overland  flow  applications  has 
ranged  from  less  than  2  to  around  8%.  Surface 
soils  capable  of  supporting  a  close  growing  cover 
of  water  resistant  grasses  are  potentially  suitable 
for  overland  flow.  Factors  affecting  winter 
wastewater  irrigation  operations  are  examined. 
Soil  temperatures  below  4  degrees  are  found  to 
significantly  inhibit  the  BOD  and  nitrogen  removal 
mechanisms  of  plants.  (See  also  W88-02741) 
(Geiger-PTT)  ' 

W88-02743 


WASTEWATER  CROP  MANAGEMENT  STUD- 
IES IN  MINNESOTA, 

Minnesota  Univ.,  St.  Paul.  Agriculture  Extension 

Service. 

R.  H.  Dowdy,  C.  E.  Clapp,  G.  C.  Marten,  D.  R. 

Linden,  and  W.  E.  Larson. 

IN:   Land   Treatment   of  Municipal   Wastewater: 

Vegetation  Selection  and  Management.  Ann  Arbor 

Science,  Ann  Arbor,  MI.  1982.  p  35-47,  1  fig,  5  tab, 

1 3  ref. 

Descriptors:  'Soil-water-plant  relationships, 
'Wastewater  irrigation,  'Land  disposal,  'Water 
pollution  effects,  'Wastewater  disposal,  'Vegeta- 
tion, Wastewater  renovation,  Forages,  Corn, 
Grasses,  Water  quality,  Wastewater  composition, 
Nitrogen  removal,  Phosphorus  removal,  Sprinkler 
irrigation,  Wastewater  treatment. 

Studies  were  carried  out  in  Minnesota  to  test  the 
effects  of  vegetation  cover  on  silt  loam  soil  on  the 
land  disposal  of  a  secondarily-treated  municipal 
wastewater.  Effluent  was  sprinkler  irrigated  on 
corn  and  forages  at  rates  of  about  5  (low)  and  10 
(high)  cm/week  throughout  the  growing  season. 
Each  corn  block  was  split  in  such  a  way  that  the 
effects  of  residue  return  or  removal,  tillage  oper- 
ations, and  two  different  hybrids  could  be  evaluat- 
ed. The  efficiency  of  the  various  treatments  with 
respect  to  wastewater  renovation  was  evaluated  by 
determining  the  quality  of  soil  water  that  percolat- 
ed through  the  soil  profile.  Chemical  analyses  of 
water  and  effluent  samples  included  total  nitrogen 
and  phosphorus  as  well  as  ammonium,  nitrate, 
phosphate,  chloride,  and  various  cations.  Dry 
matter  yields  of  corn  fodder  varied  from  year  to 
year  on  all  treatments.  Total  nitrogen  uptake  by 
reed  canarygrass  was  consistently  higher  than  that 
by  corn  irrigated  with  effluent.  The  concentration 
of  inorganic  nitrogen  in  soil  water  was  lower 
under  grass  cropping  than  under  corn  cropping. 
Phosphorus  removal  from  the  applied  wastewater 
was  essentially  complete.  Extrapolation  of  these 
data  to  other  sites  must  be  done  with  caution 
because  many  of  the  study  parameters  are  interde- 
pendent. (See  also  W88-02741)  (Geiger-PTT) 
W88-02744 


CROP  MANAGEMENT  STUDIES  AT  THE 
MUSKEGON  COUNTY  MICHIGAN  LAND 
TREATMENT  SYSTEM, 

Michigan  State  Univ.,  East  Lansing.  Dept.  of  Crop 

and  Soil  Sciences. 

B.  G.  Ellis,  A.  E.  Erickson,  L.  W.  Jacobs,  and  B. 

D.  Knezek. 

IN:   Land   Treatment   of  Municipal   Wastewater: 

Vegetation  Selection  and  Management.  Ann  Arbor 

Science,  Ann  Arbor,  MI.  1982.  p  49-64,  5  fig,  6  tab, 

4  ref. 

Descriptors:  'Soil-water-plant  relationships,  'Crop 
production,  'Wastewater  irrigation,  'Wastewater 
disposal,  'Vegetation,  Nitrogen  removal,  Land  dis- 
posal, Wastewater  renovation,  Forages,  Corn, 
Grasses,  Wastewater  composition,  Wastewater 
treatment,  Nitrates. 


Cropping  systems  for  the  management  of  nitrogen 
under  wastewater  application  were  examined  at 
the  Muskegon  County  Michigan  Land  Treatment 
System.  Treatments  made  to  sandy  soils  were  de- 
signed to  compare  a  cash  crop  (corn),  a  cast  crop- 
forage  (corn-rye  or  corn-oats),  and  forage  (rye 
grass)  for  their  effectiveness  in  stripping  nutrients, 
particularly  nitrogen,  from  wastewater.  The 
wastewater  being  applied  to  the  fields  was  sampled 
both  at  the  spray  nozzles  during  the  application  of 
wastewater  and  by  collection  vessels  placed  within 
the  treatment  areas.  Results  showed  that  corn 
alone  only  removes  nitrogen  effectively  during  a 
relatively  short  period  of  the  growing  season  in 
mid-summer.  Forages,  such  as  ryegrass,  are  effec- 
tive in  removing  nitrogen  during  a  much  longer 
period  of  time.  Corn  may  still  be  grown  as  a  cash 
crop  and  the  nitrogen  removed  by  use  of  cover 
crops  if  an  intercropping  system  is  utilized  to  allow 
the  intercrop  to  take  up  nitrogen  during  the  period 
while  corn  is  being  established.  Obtaining  the  cor- 
rect kill  of  the  intercrop  is  difficult  but  critical  if  a 
system  is  to  be  maintained  that  will  remove  nitro- 
gen for  most  of  the  period  in  which  wastewater  is 
applied  and  at  the  same  time  obtain  a  good  yield  of 
corn.  Accomplishing  this  is  particularly  difficult  if 
corn  must  be  planted  during  adverse  conditions 
(i.e.,  windy  days).  (See  also  W88-02741)  (Geiger- 

W88-02745 


COMPARISON  OF  THE  CROP  MANAGE- 
MENT STRATEGIES  DEVELOPED  FROM 
STUDIES  AT  PENNSYLVANIA  STATE  UNI- 
VERSITY, UNIVERSITY  OF  MINNESOTA, 
MICHIGAN  STATE  UNIVERSITY,  AND  THE 
MUSKEGON  COUNTY  LAND  TREATMENT 
SYSTEM, 

Georgia  Coastal  Plain  Experiment  Station,  Tifton. 
J.  E.  Hook. 

IN:  Land  Treatment  of  Municipal  Wastewater: 
Vegetation  Selection  and  Management.  Ann  Arbor 
Science,  Ann  Arbor,  MI.   1982.  p  65-78,   15  ref. 

Descriptors:  'Crop  production,  'Wastewater  irri- 
gation, 'Corn,  'Comparison  studies,  'Wastewater 
renovation,  Soil-water-plant  relationships,  Crop 
yield,  Nitrogen  removal,  Forages,  Grasses,  Leach- 
ing, Land  disposal,  Wastewater  disposal,  Vegeta- 
tion effects. 

Comparisons  were  made  of  four  wastewater  ren- 
ovation projects  conducted  between  1960  and  1980 
by  the  Pennsylvania  State  University,  the  Universi- 
ty of  Minnesota,  Michigan  State  University,  and 
the  Muskegon  County  Land  Treatment  System. 
Despite  differences  in  soils,  climate,  wastewater 
strengths,  and  crop  studies,  the  responses  of  the 
soil-crop  systems  to  wastewater  irrigation  were 
generally  similar.  Corn  was  capable  of  producing 
reasonable  grain  yields  when  nitrogen  applications 
in  the  wastewater  or  in  supplemental  fertilization 
was  high  enough.  However,  corn  was  effective  in 
preventing  nitrogen  leaching  for  only  a  short 
period  each  year.  Intercropping  with  rye  and  for- 
ages improved  the  wastewater  renovation,  but  a 
difficult  balance  between  corn  and  forage  must  be 
managed  to  obtain  both  goals.  Perennial  forages 
were  very  effective  in  preventing  nitrogen  leach- 
ing. Several  adapted  species  are  available  for  this 
purpose.  Cutting  management  of  the  forage  affects 
stand  survival  and  production  of  the  forage  (See 
also  W88-02741)  (Geiger-PTT) 
W88-02746 


MANAGEMENT  STUDIES  OF  ANNUAL 
GRASSES  AND  PERENNIAL  LEGUMES  AND 
GRASSES  AT  THE  MICHIGAN  STATE  UNI- 
VERSITY WATER  QUALITY  MANAGEMENT 
FACILITY, 

Michigan  State  Univ.,  East  Lansing.  Dept.  of  Crop 
and  Soil  Sciences. 

M.  B.  Tesar,  B.  D.  Knezek,  and  J.  E.  Hook. 
IN:   Land   Treatment   of  Municipal   Wastewater: 
Vegetation  Selection  and  Management.  Ann  Arbor 
Science,  Ann  Arbor,  MI.  1982.  p  79-105,  8  fie   6 
tab,  22  ref.  6 

Descriptors:  'Wastewater  irrigation,  'Nitrogen  re- 
moval, 'Grasses,  'Forages,  'Legumes,  Land  dis- 
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posal,  Nitrates,  Wastewater  renovation,  Alfalfa, 
Sudangrass,  Corn,  Sorghum,  Leaching,  Orchard- 
grass,  Wastewater  treatment,  Water  quality. 

Experiments  were  conducted  at  the  Michigan  State 
University  water  Quality  Management  Facility  to 
determine  which  perennial  legume  and  grass 
forage  crops  will  produce  high  yields  suitable  for 
livestock,  to  determine  the  ability  of  soil  and  plants 
to  remove  minerals  from  sewage  effluent  applied  in 
perennial  forage  crops  and  annual  crops,  and  to 
determine  the  effectiveness  of  perennial  grasses, 
perennial  legumes,  and  annual  grasses  in  removing 
nitrogen  from  effluent  and  how  the  removal  affects 
nitrates  in  the  soil  water  at  varying  depths.  Results 
showed  that  the  highest  yields  were  produced  by 
the  annual  grasses  such  as  corn,  forage  sorghum, 
and  sorghum  sudangrass.  Six  alfalfa  cultivars  yield- 
ed twice  as  much  as  the  best  perennial  grass  (tall 
fescue)  at  the  low  (2.5  cm)  and  medium  level  (5.0 
cm)  of  weekly  effluent  and  nearly  as  much  (10.31 
ton/ha)  as  tall  fescue  (11.03  ton/ha)  at  the  high 
level  (7.5  cm)  of  effluent.  Agate  alfalfa  (a  nitrogen 
fixing  legume)  had  the  highest  amount  of  nitrogen 
in  the  plant  tissue.  Reed  canarygrass  had  the  great- 
est amount  of  nitrogen  in  the  plant  tissue  of  all 
perennial  and  annual  grasses  at  all  three  effluent 
rates.  Orchardgrass  is  first  choice  of  the  perennial 
grasses  for  renovating  wastewater.  It  removed  ni- 
trogen from  the  wastewater  nearly  as  well  as  can- 
arygrass but  is  much  more  widely  used  and  accept- 
ed as  an  animal  feed  than  is  reed  canarygrass 
which  is  not  popular  with  livestock  farmers.  A 
mixture  of  alfalfa  and  orchardgrass  is  recommend- 
ed on  soils  which  are  not  naturally  well  drained. 
Tall  fescue  would  be  second  choice  after  orchard- 
grass.  (See  also  W88-02741)  (Geiger-PTT) 
W88-02747 


OLDFIELD  MANAGEMENT  STUDIES  ON 
THE  WATER  QUALITY  MANAGEMENT  FA- 
CILITY AT  MICHIGAN  STATE  UNIVERSITY, 

Michigan  State  Univ.,  East  Lansing.  Dept.  of  Fish- 
eries and  Wildlife. 
T.  M.  Burton,  and  J.  E.  Hook. 
IN:  Land  Treatment  of  Municipal  Wastewater: 
Vegetation  Selection  and  Management.  Ann  Arbor 
Science,  Ann  Arbor,  MI.  1982.  p  107-133,  11  fig,  5 
tab,  11  ref.  OWRT  Grant  No.  A-091-MICH  and 
EPA  Grant  No.  R005 143-01. 

Descriptors:  *Wastewater  irrigation,  'Wastewater 
disposal,  *Nitrogen  removal,  'Phosphorus  remov- 
al, 'Wastewater  renovation,  Leaching,  Biomass, 
Leachates,  Wastewater  treatment,  Soil-water-plant 
relationships,  Forages,  Grasses,  Vegetation  effects, 
Spray  irrigation. 

The  use  of  abondoned  farm  fields  (oldfields)  for 
tertiary  treatment  of  secondary  municipal 
wastewater  was  investigated  on  the  Water  Quality 
Management  facility  at  Michigan  State  University 
from  1975  through  1980.  The  purpose  of  these 
studies  was  to  determine  if  spray  irrigation  on 
oldfields  was  a  reasonable  means  of  achieving  terti- 
ary treatment;  and,  if  so,  what  the  best  plan  of 
operation  would  be  to  achieve  maximal  renovation 
per  unit  area  of  oldfield.  A  mass  balance  approach 
was  used  to  investigate  removal  of  nitrogen  and 
phosphorus  by  the  oldfield  under  various  levels  of 
irrigation  and  harvest  or  mowing  during  the  grow- 
ing season.  Changes  in  the  plant  community  result- 
ing from  these  various  treatments  was  monitored  in 
detail.  Feasibility  of  winter  irrigation  was  investi- 
gated. Mass  balances  constructed  for  the  oldfield 
plot  studies  demonstrated  that  oldfields  are  capable 
of  preventing  excessive  losses  of  inorganic  nitro- 
gen. About  99%  of  applied  phosphorus  was  re- 
tained onsite  for  the  unharvested  plots.  The  unhar- 
vested  vegetation  responded  to  wastewater  irriga- 
tion by  producing  more  biomass  in  each  of  the 
three  seasons  of  irrigation  while  the  non-irrigated 
areas  produced  less  biomass  in  1976  and  1977  than 
in  the  wetter  year  of  1975.  The  effects  of 
wastewater  irrigation  appeared  to  be  additive  with 
more  biomass  produced  in  each  succeeding  year 
for  the  5  cm/week  area.  Litter  biomass  decreased 
on  the  irrigated  plots  the  first  two  years  compared 
to  the  non-irrigated  plots  but  the  increased  produc- 
tion of  1976  resulted  in  higher  initial  litter  biomass 
in  1977.  Mowing  prolongs  the  period  of  active 
plant  uptake  of  nitrogen  and  phosphorus.  (See  also 
W8X-0274 1)  (Geiger-PTT) 


W88-02748 


GROWING  TREES  ON  EFFLUENT  IRRIGA- 
TION SITES  WITH  SAND  SOILS  IN  THE 
UPPER  MIDWEST, 

North   Central    Forest   Experiment   Station,    East 

Lansing,  MI. 

J.  H.  Cooley. 

IN:   Land   Treatment   of  Municipal    Wastewater: 

Vegetation  Selection  and  Management.  Ann  Arbor 

Science,  Ann  Arbor,  MI.  1982.  p  155-164,  3  tab,  15 

ref. 

Descriptors:  'Wastewater  disposal,  'Wastewater 
irrigation,  'Cottonwood  trees,  'Wastewater  ren- 
ovation, 'Nutrient  removal,  Wastewater  treatment, 
Leachates,  Biomass,  Trees,  Sprinkler  irrigation, 
Land  disposal. 

Highlights  of  research  results  that  pertain  to  select- 
ing and  managing  trees  on  effluent  application  sites 
are  presented.  Nitrate  leaching  is  not  likely  to  be  as 
limiting  with  oxidation  pond  effluent  as  with  me- 
chanical treatment  plant  effluent.  Several  species 
and  hybrids  of  cottonwoods  seem  ideally  suited  for 
effluent  irrigation  sites.  Existing  stands  have  re- 
sponded variably  to  irrigation.  Christmas  tree 
crops  can  be  grown  under  moving  overhead  sprin- 
kler systems  such  as  the  center  pivot  irrigator. 
Effluent  can  also  be  used  to  increase  growth  rate  in 
stands  of  naturally  occurring  regeneration  or  plan- 
tations of  indigenous  species.  Weed  control  is  es- 
sential for  establishing  hybrid  poplar  or  conifer 
plantations  on  sites  irrigated  wth  effluent.  If  irri- 
gated trees  show  symptoms  of  nutrient  deficien- 
cies, supplemental  mineral  nutrients  should  be 
added  to  the  irrigation  water  or  directly  to  the  site. 
(See  also  W88-02741)  (Geiger-PTT) 
W88-02750 


TREE  SEEDLING  RESPONSES  TO 
WASTEWATER  IRRIGATION  ON  A  REFOR- 
ESTED OLD  FIELD  IN  SOUTHERN  MICHI- 
GAN, 

Michigan  Dept.  of  Natural   Resources,   Lansing. 

Water  Quality  Div. 

D.  G.  Brockway. 

IN:   Land   Treatment   of  Municipal   Wastewater: 

Vegetation  Selection  and  Management.  Ann  Arbor 

Science,  Ann  Arbor,  MI.  1982.  p  165-179,  5  tab,  15 

ref.  OWRT  Project  No.  A-086-MICH. 

Descriptors:  'Wastewater  irrigation,  'Wastewater 
disposal,  'Land  disposal,  'Trees,  'Wastewater  ren- 
ovation, Nutrient  removal,  Nitrogen  removal, 
Phosphorus  removal,  Conifers,  Soil-water-plant  re- 
lationships. 

During  the  seven  years  following  establishment,  a 
conifer-hardwood  plantation  planted  on  an  old 
field  site  in  southern  Michigan  was  irrigated  with 
51  mm  of  municipal  wastewater  per  week.  The 
suitability  of  the  planted  tree  species  for  use  in 
reforesting  old  field  sites  under  wastewater  irriga- 
tion was  evaluated  based  upon  growth,  survival, 
and  nutrient  assimilation  performance.  Eastern  Cot- 
tonwood was  found  to  exhibit  superior  growth  and 
nutrient  assimilation  responses  to  irrigation  and  is 
highly  recommended  for  this  cultural  use.  White 
ash,  Scotch  pine,  tulip  poplar,  and  black  walnut 
exhibited  good  performance  under  irrigation  and 
are  also  recommended.  Norway  spruce  and  white 
spruce  were  found  to  be  marginal  in  the  above 
performance  categories  and  while  not  recommend- 
ed for  use  on  irrigated  old  field  sites,  may  prove 
useable  on  other  forest  sites  under  irrigation.  Black 
cherry  and  northern  red  oak  exhibited  survival  and 
growth  rates  negatively  related  to  irrigation  treat- 
ment and  are  not  recommended  for  reforestation  of 
old  field  sites  irrigated  with  municipal  wastewater. 
The  old  field  study  site  provided  adequate  water 
renovation,  removal  of  nitrate-nitrogen,  and  total 
nitrogen  approximating  85%  and  removal  of  phos- 
phorus exceeding  98%.  These  values  were  similar 
to  those  reported  for  an  unforested  old  field,  un- 
derscoring the  importance  of  grasses  and  associat- 
ed herbs  in  renovating  land-applied  wastewater 
where  planted  seedlings  have  not  yet  fully  occu- 
pied the  site.  As  seedling  root  systems  develop 
toward  more  complete  site  occupancy,  a  greater 
proportion  of  wastewater  renovation  may  be  at- 


tributed to  the  trees.  (See  also  W88-02741;  (Au- 
thor's abstract) 
W88-02751 


STUDIES  OF  LAND  APPLICATION  IN  OLD 
GROWTH  FORESTS  IN  SOUTHERN  MICHI- 
GAN, 

Michigan  State  Univ.,  East  Lansing.  Dept.  of  Zo- 
ology. 

T.  M.  Burton. 

IN:  Land  Treatment  of  Municipal  Wastewater: 
Vegetation  Selection  and  Management.  Ann  Arbor 
Science,  Ann  Arbor,  MI.  1982.  p  181-193,  4  tab,  11 
ref. 

Descriptors:  'Wastewater  disposal,  'Land  applica- 
tion, 'Forests,  'Wastewater  irrigation,  'Spray  irri- 
gation, Wastewater  renovation,  Vegetation  effects, 
Nutrient  removal,  Nitrogen  removal,  Phosphorus 
removal,  Forest  management,  Litter. 

The  use  of  late  successional  second-growth  forests 
in  southern  Michigan  for  renovation  and  recharge 
of  secondary  municipal  wastewater  was  studied  on 
the  Water  Quality  Management  Facility  at  Michi- 
gan State  University  from  1976  through  1980.  The 
objectives  of  these  studies  were  to  ascertain  if  such 
forests  were  capable  of  removing  enough  phospho- 
rus and  nitrogen  from  wastewater  to  achieve  treat- 
ment equivalent  to  tertiary  treatment  by  more  con- 
ventional, mechnical  means,  to  establish  best  man- 
agement procedures  for  spray  irrigation  of  such 
forests  in  Michigan  if  irrigation  proved  feasible, 
and  to  measure  changes  in  the  vegetation  that 
might  result  from  spray  irrigation.  Mass  balance 
studies  for  the  first  three  years  of  the  experiment 
showed  that  older  forests  on  well  drained  soils 
removed  little,  if  any,  nitrogen  from  secondary 
municipal  wastewater.  The  feasibilty  of 
wastewater  irrigation  with  low  nitrogen 
wastewater  from  wastewater  lagoon  systems  was 
studied.  Results  demonstrated  that,  since  the  site 
provided  excellent  phosphorus  removal  during  the 
first  three  years  of  the  study,  wastewater  from  a 
lagoon  system  with  low  nitrogen  and  high  phos- 
phorus should  receive  excellent  renovation  if 
sprayed  on  these  older  forests.  If  the  irrigation  rate 
is  limited  to  the  hydraulic  capacity  of  the  soil  or  to 
5  cm/week  or  less,  no  significant  impacts  on  vege- 
tation growth  or  community  structure  should 
occur.  (See  also  W88-02741)  (Geiger-PTT) 
W88-02752 


PLANT  DISEASES  ASSOCIATED  WITH  MU- 
NICIPAL WASTEWATER  IRRIGATION, 

Michigan   State   Univ.,   East   Lansing.    Dept.   of 

Botany  and  Plant  Pathology. 

For  primary  bibliographic  entry  see  Field  21. 

W88-02753 


HAZARDOUS  WASTE  MANAGEMENT, 
VOLUME  I:  THE  LAW  OF  TOXICS  AND 
TOXIC  SUBSTANCES. 

CRC  Press,  Inc.,  Boca  Raton,  Florida.  1986.  207  p. 
Edited  by  George  S.  Dominquez  and  Kenneth  G. 
Bartlett. 

Descriptors:  'Hazardous  materials,  'Waste  man- 
agement, 'Waste  disposal,  *RCRA,  'Legislation, 
'Legal  aspects,  Toxins,  Toxicity,  Regulations, 
Solid  waste  disposal,  Wastewater  disposal,  Waste 
treatment,  Radioactive  wastes,  Organic  com- 
pounds, Pesticides,  Wastewater  treatment,  Eco- 
nomic aspects,  Recycling. 

This  guide  book  is  intended  to  provide  working 
managers  with  a  comprehensive  introduction  to 
practical  operational  aspects  of  hazardous  waste 
management  and  a  foundation  in  revelant  laws, 
rules,  and  regulations.  The  introductory  chapter 
gives  a  brief  overview  of  hazardous  waste  manage- 
ment. Chapter  2  discusses  the  constitutional  frame- 
work of  hazardous  waste  legislation.  Chapter  3 
briefly  reviews  some  remedial  options  in  hazardous 
waste  management.  Chapter  4  deals  with  the  legis- 
lative history  of  the  Resource  Conservation  and 
Recovery  Act  of  1976  (RCRA).  Chapter  5  exam- 
ines the  RCRA  and  its  amendments.  The  hazard- 
ous waste  management  program  under  the  RCRA 
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is  described  in  Chapter  6.  Chapter  7  considers  the 
legal  development  of  remedies  of  hazardous  waste 
victims  and  common  law  remedies.  Statutory  rem- 
edies to  resolve  legal  problems  involving  hazard- 
ous waste  victims  are  examined  in  Chapter  8.  Eco- 
nomic issues  and  aspects  of  hazardous  waste  man- 
agement are  presented  in  Chapter  9.  (See  W88- 
02755  thru  W88-02763)  (Geiger-PTT) 
W88-02754 


HAZARDOUS  WASTE  MANAGEMENT, 

Synthetic  Organic  Chemical  Manufacturers  Asso- 
ciation, Inc.,  Washington,  DC. 
G.  S.  Dominguez. 

IN:  Hazardous  Waste  Management,  Volume  I:  The 
Law  of  Toxics  and  Toxic  Substances.  CRC  Press, 
Inc.,   Boca  Raton,  Florida.    1986.   p   1-10,   3  tab. 

Descriptors:  'Hazardous  materials,  *Waste  man- 
agement, *Waste  disposal,  *RCRA,  *Waste  recov- 
ery, 'Waste  treatment,  Wastewater  treatment,  Re- 
cycling, Wastewater  composition,  Legal  aspects, 
Industrial  wastes,  Waste  characteristics,  Waste 
storage,  Management  planning. 

A  broad  overview  and  introduction  to  the  identifi- 
cation and  classification  of  hazardous  wastes  are 
presented  as  well  as  some  practical  considerations 
inherent  in  the  development  of  a  hazardous  waste 
program.  There  is  a  national  as  well  as  an  interna- 
tional dimension  to  the  problem  of  hazardous 
waste  management.  The  primary  sources  of  haz- 
ardous wastes  from  industry,  municipal  sources, 
hospitals,  land  reclamation,  nuclear  resources,  and 
agriculture  are  examined.  Some  major  areas  of 
consideration  in  hazardous  waste  management  are 
generation,  storage,  treatment,  disposal,  and  trans- 
portation of  hazardous  materials.  Waste  character- 
ization, treatment,  and  disposal  options  are  briefly 
presented.  Reuse,  recycle,  and  recovery  options 
are  compared.  Low-  and  non-waste  technology  is 
examined.  The  various  waste  management  pro- 
grams available  are  listed.  (See  also  W88-02754) 
(Geiger-PTT) 
W88-02755 


CONSTITUTIONAL  FRAMEWORK   OF  HAZ- 
ARDOUS WASTE  LEGISLATION, 

For  primary  bibliographic  entry  see  Field  6E. 
W88-02756 


REMEDIAL  OPTIONS  IN  HAZARDOUS 
WASTE  MANAGEMENT  -  AN  OVERVIEW, 

EWK  Consultants,  Inc.,  Washington,  DC. 

E.  W.  Kleppinger. 

IN:  Hazardous  Waste  Management,  Volume  I:  The 

Law  of  Toxics  and  Toxic  Substances.  CRC  Press, 

Inc.,  Boca  Raton,  Florida.  1986.  p  41-49. 

Descriptors:  'Hazardous  materials,  'Waste  man- 
agement, 'Cost-benefit  analysis,  'Waste  disposal, 
*RCRA,  'Water  law,  Waste  dumps,  Leachates, 
Incineration,  Public  health,  Regulations,  Risks, 
Economic  aspects. 

While  there  are  a  variety  of  technologies  which 
can  be  used  to  handle  hazardous  waste  situations, 
six  basic  combinations  of  remedial  strategies  are 
available.  On-site  or  off-site  measures  can  allow 
leakage  of  the  waste  products  into  the  environ- 
ment, contain  the  wastes,  or  treat  or  detoxify  the 
hazardous  materials,  usually  by  incineration. 
Before  implementing  remedial  options,  standards 
defining  what  is  acceptable  or  non-toxic  must  be 
established.  The  cost-effectiveness  of  the  proposed 
remedial  action  should  be  examined.  Two  general 
strategies  for  dealing  with  hazardous  waste  litiga- 
tion are  discussed.  The  passive  strategy  allows 
organized  opposition  to  develop  to  aid  in  the  deci- 
sion making  process.  In  the  aggressive  strategy,  the 
hazardous  waste  situation  is  controlled  before  it  is 
allowed  to  get  worse.  Managing  the  problem  ag- 
gressively requires  the  close  cooperation  of  the 
legal  profession  and  those  who  have  technical  ex- 
pertise in  the  various  disciplines  to  analyze  and 
resolve  the  hazardous  waste  problem.  Some  cases 
illustrating  the  adoption  of  the  aggressive  strategy 
are  examined.  (See  also  W88-02754)  (Geiger-PTT) 
W88-02757 


FROM  CRADLE  TO  GRAVE:  THE  LEGISLA- 
TIVE HISTORY  OF  RCRA, 

Davis,  Graham  and  Stubbs,  Washington,  DC. 
For  primary  bibliographic  entry  see  Field  6E. 

W88-02758 


SUMMARY  AND  ANALYSIS  OF  THE  RE- 
SOURCE CONSERVATION  AND  RECOVERY 
ACT  OF  1976,  AS  AMENDED, 

Cleary,  Gottlieb,  Steen  and  Hamilton,  Washington, 

DC. 

For  primary  bibliographic  entry  see  Field  6E. 

W88-02759 


HAZARDOUS  WASTE  MANAGEMENT  PRO- 
GRAM UNDER  THE  RESOURCE  CONSERVA- 
TION AND  RECOVERY  ACT. 

Cleary,  Gottlieb,  Steen  and  Hamilton,  Washington, 

DC. 

For  primary  bibliographic  entry  see  Field  6E. 

W88-02760 


LEGAL  DEVELOPMENT  OF  REMEDIES  FOR 
TOXIC  TORT  PLAINTIFFS  -  COMMON  LAW 
REMEDIES, 

Environmental  Law  Inst.,  Washington,  DC. 
For  primary  bibliographic  entry  see  Field  6E. 

W88-02761 


LEGAL  DEVELOPMENT  OF  REMEDIES  OF 
HAZARDOUS  WASTE  VICTIMS  -  STATUTO- 
RY REMEDIES, 

For  primary  bibliographic  entry  see  Field  6E. 

W88-02762 


ECONOMIC  ISSUES  AND  ASPECTS  OF  HAZ- 
ARDOUS WASTE  MANAGEMENT, 

ICF,  Inc.,  Washington,  DC. 

G.  Langner,  S.  Bailey,  D.  Bruce,  and  R. 

Rodensky. 

IN:  Hazardous  Waste  Management,  Volume  I:  The 

Law  of  Toxics  and  Toxic  Substances.  CRC  Press, 

Inc.,  Boca  Raton,  Florida.  1986.  p  183-191. 

Descriptors:  'Economic  aspects,  'Waste  manage- 
ment, 'Hazardous  materials,  'RCRA,  'Liability, 
'Costs,  Waste  disposal,  Waste  dumps,  Waste  stor- 
age, Regulations,  Permits. 

The  role  of  the  Resource  Conservation  and  Recov- 
ery Act  (RCRA)  and  the  Comprehensive  Environ- 
mental Response,  Compensation  and  Liability  Act 
of  1980  (CERCLA)  in  regulating  the  cost  liability 
connected  with  hazardous  wastes  is  examined. 
RCRA  emphasizes  prevention  rather  than  cleanup. 
RCRA  created  a  hew  permit  program  covering 
every  hazardous  waste  disposal  site,  and  formulat- 
ed a  system  to  track  every  load  of  hazardous  waste 
from  generation  at  a  plant  to  ultimate  disposal. 
CERCLA  established  a  trust  fund  to  finance  clean- 
ups of  abandoned  hazardous  waste  sites  and  ongo- 
ing emergency  releases.  Compliance  with  RCRA 
hazardous  waste  regulations  has  resulted  in  an 
increase  in  costs  to  most  firms  in  one  or  more  of 
the  following  areas:  costs  of  increased  administra- 
tive burdens;  costs  of  upgrading  facilities;  cost  of 
avoiding  expensive  facility  upgrades;  and,  costs  of 
off-site  management.  RCRA  requirements  applica- 
ble to  treatment,  storage,  and  disposal  facilities  can 
be  classified  under  four  broad  categories:  technical 
design  standards,  financial  responsibility  require- 
ments, permitting  requirements,  and  paperwork 
and  adminstrative  requirements.  CERCLA  pro- 
vides an  extensive  liability  scheme  for  persons  re- 
sponsible for  the  release  or  certain  threatened  re- 
leases of  hazardous  substances  into  the  environ- 
ment. RCRA  does  not  establish  a  commensurate 
liability  scheme;  it  provides  a  narrower  range  of 
remedies,  applies  generally  to  fewer  substances, 
and  is  available  in  a  narrower  range  of  situations. 
Future  changes  in  RCRA,  CERCLA,  and  the 
Post-Closure  Fund  will  likely  incur  further  liabilty 
costs  to  the  owners  and  operators  of  hazardous 
waste  facilities.  (See  also  W88-02754)  (Geiger- 
PTT) 
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FLOW  EQUATIONS  IN  TERMS  OF  PIEZOME- 
TER LEVELS  FOR  NONISOTHERMAL  FLUID 
IN  LOW-PERMEABILITY  POROUS  MEDIUM, 

Rockwell  International,  Richland,  WA.  Rockwell 

Hanford  Operations. 

A.  H.  Lu,  B.  Sagar,  R.  B.  Guenther,  and  R.  T. 

Hudspeth. 

Water  Resources  Research  WRERAQ,  Vol.  23, 

No.  6,  p  1097-1102,  June  1987.  3  fig,  2  tab,  14  ref. 

USDE  Contract  DE-AC06-77RL01030. 

Descriptors:  'Radioactive  waste  disposal, 
'Groundwater  movement,  'Path  of  pollutants, 
'Model  studies,  'Nonisothermal  fluids,  'Flow 
equations,  'Mathematical  models,  'Data  interpre- 
tation, Basalts,  Underground  waste  disposal,  Waste 
disposal,  Mathematical  studies,  Mathematical  equa- 
tions, Porous  media,  Piezometry. 

The  Basalt  Waste  Isolation  Project  is  investigating 
deep  basalt  flows  for  the  disposal  of  high-level 
nuclear  wastes.  The  time  spans  of  interest  are  so 
long  that  site  performance  must  be  projected  by 
mathematical  modeling.  At  great  depths,  velocity 
potentials  determined  simply  by  using  the  gradients 
of  piezometric  levels  (i.e.,  neglecting  the  tempera- 
ture dependence)  may  cause  some  errors.  There- 
fore, flow  equations  are  written  in  terms  of  the 
piezometric  level  as  the  dependent  variable,  so  that 
model  input  and  output  are  in  terms  of  directly 
measured  field  data.  For  nonisothermal  flow,  a 
nonlinear  governing  equation  is  obtained.  Under 
certain  assumptions  on  the  functional  representa- 
tion of  fluid  density,  a  scalar  potential  can  be 
defined.  A  simple  example  is  presented  to  demon- 
strate the  methodology  to  obtain  such  a  potential. 
Improvement  in  calculating  the  downhole  pres- 
sures from  water  level  data  is  also  discussed.  (Au- 
thor's abstract) 
W88-02788 


METHODS  OF  IMMOBILIZING  SOIL  CON- 
TAMINATION (METHODEN  ZUR  IMMOBILI- 
SIERUNG  VON  BODENKONTAMINA- 

TIONEN), 

Envi-Sann  G.m.b.H.,  Schmitten  (Germany,  F.R.). 
For   primary   bibliographic   entry   see   Field   5G. 
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NUTRIENT  REMOVAL  FROM  EFFLUENTS 
BY  AN  ARTIFICIAL  WETLAND:  INFLUENCE 
OF  RHIZOSPHERE  AERATION  AND  PREF- 
ERENTIAL FLOW  STUDIED  USING  BRO- 
MIDE AND  DYE  TRACERS, 
Commonwealth  Scientific  and  Industrial  Research 
Organization,  Griffith  (Australia).  Centre  for  Irri- 
gation Research. 

For   primary   bibliographic   entry   see   Field   5D. 
W88-02830 


ROLE  OF  WOODY  VEGETATION  IN  PRE- 
VENTING GROUND  WATER  POLLUTION  BY 
NITROGEN  FROM  SEPTIC  TANK  LEACHATE, 

Rutgers  -  The  State  Univ.,  New  Brunswick,  NJ. 
Center  for  Coastal  and  Environmental  Studies. 
For   primary   bibliographic   entry   see   Field   5D. 
W88-02832 


FLUID  FLOW  IN  CRYSTALLINE  ROCKS:  RE- 
LATIONSHIPS BETWEEN  GROUNDWATER 
SPRING  ALIGNMENTS  AND  OTHER  SUR- 
FACE LINEATIONS  AT  ALTNABREAC, 
UNITED  KINGDOM, 

British  Geological  Survey,  Keyworth  (England). 
For  primary  bibliographic  entry  see  Field  2F. 
W88-02834 


PRELIMINARY  BOUNDS  ON  THE  EXPECT- 
ED POSTCLOSURE  PERFORMANCE  OF  THE 
YUCCA  MOUNTAIN  REPOSITORY  SITE, 
SOUTHERN  NEVADA, 

Sandia  National  Labs.,  Albuquerque,  NM. 

S.  Sinnock,  Y.  T.  Lin,  and  J.  P.  Brannen. 

Journal  of  Geophysical  Research  JJGBDU,  Vol. 

92,  No.  B8,  p  7820-7842,  July  1987.  20  fig,  6  tab,  30 

ref. 
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Field  5— WATER  QUALITY  MANAGEMENT  AND  PROTECTION 
Group  5E — Ultimate  Disposal  Of  Wastes 


Descriptors:  'Path  of  pollutants,  'Groundwater, 
•Waste  disposal,  'Underground  waste  disposal, 
•Unsaturated  zone,  'Radioactive  waste  disposal, 
Geochemistry,  Radionuclides,  Water  table. 

On  the  basis  of  current  data  and  understanding  of 
site  characteristics  at  Yucca  Mountain,  the  likely 
performance  range  of  a  mined  repository  for  spent 
nuclear  fuel  can  be  calculated.  Low  flux  through 
the  unsaturated  zone  results  in  groundwater  travel 
times  to  the  water  table  that  probably  exceed 
10,000  years  and  may  exceed  100,000  years,  far 
longer  than  required  by  the  Nuclear  Regulatory 
Commission  (NRC).  The  low  flux  will  also  limit 
releases  of  waste  from  the  waste  packages,  prob- 
ably to  annual  amounts  less  than  one  millionth  of 
the  mass  of  the  waste  inventory  remaining  1000 
years  after  repository  closure;  the  corresponding 
releases  of  curies  would  be  well  within  the  allow- 
able releases  set  by  the  NRC.  Geochemical  retar- 
dation by  sorption  and  diffusion  will  slow  radionu- 
clide movement  relative  to  groundwater  flow  by 
factors  of  hundreds  to  thousands  for  many  waste 
species.  In  combination,  these  site  conditions  pro- 
vide a  high  degree  of  confidence  that  no  releases  to 
the  accessible  environment  will  occur  during  the 
first  10,000  years  after  repository  closure,  the  time 
period  for  which  the  Environmental  Protection 
Agency  (EPA)  has  set  release  limits.  Carbon  14, 
technetium  99,  iodine  129,  and  various  nuclides  of 
uranium  sorb  poorly  on  the  tuffs  along  the  flow 
paths  and,  together  with  uranium  daughter  prod- 
ucts, will  be  the  first  radionuclides  to  arrive  at  the 
water  table.  The  total  radioactivity  produced  by 
these  and  later  arriving  contaminants  will  remain 
far  below  the  allowable  releases,  even  for  periods 
of  millions  of  years,  if  expected  flux  conditions 
prevail.  If  the  flux  is  currently  greater  than  the 
values  inferred  from  the  measured  in  situ  moisture 
contents  of  the  volcanic  rocks  or  if  it  were  to 
increase  in  the  future,  fracture  flow  and  attendant 
short  flow  times  to  the  water  table  could  occur. 
Even  if  rapid  fracture  into  the  rock  matrix  would 
ensure  slow  migration  of  most  of  the  wastes 
through  the  sorbing  matrix.  (Author's  abstract) 
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HYDROLOGICAL  PROPERTIES  OF  TOPO- 
PAH  SPRING  TUFF:  LABORATORY  MEAS- 
UREMENTS, 

Lawrence  Livermore  National  Lab.,  CA. 

W.  Daily,  W.  Lin,  and  T.  Buscheck. 

Journal  of  Geophysical  Research  JJGBDU,  Vol. 

92,  No.  B8,  p  7854-7864,  July  1987.  6  fig,  3  tab,  16 

ref.  DOE  Contract  W-7405-ENG-48. 

Descriptors:  *Geologic  fractures,  *Topopah 
Spring,  *Path  of  pollutants,  'Underground  waste 
disposal,  *Groundwater,  'Waste  disposal,  'Radio- 
active waste  disposal,  Geochemistry,  Radionu- 
clides, Pore  water. 

The  transport  of  water  (both  the  liquid  and  vapor 
phases)  in  tuff  from  the  Topopah  Spring  welded 
unit  under  conditions  expected  in  the  near-field 
environment  of  a  high-level  nuclear  waste  contain- 
er was  studied.  A  naturally  fractured  sample  of 
Topopah  Spring  tuff  (approximately  8  cm  in  diam- 
eter and  10  cm  long)  from  Yucca  Mountain  at  the 
Nevada  Test  Site,  Nevada,  was  studied  using,  as  a 
pore  fluid,  natural  groundwater  recovered  from  a 
well  in  which  the  principal  producing  horizon  is 
the  Topopah  Spring  Member.  Confining  pressure, 
sample  temperature,  and  pore  pressure  were  held 
at  values  that  simulate  expected  in  situ  near-field 
conditions  shortly  after  emplacement  of  the  con- 
tainer The  results  are  comparable  with  results 
from  previous  experiments  on  2.54-cm-diameter 
samples  of  Topopah  Spring  tuff.  During  the  more 
than  6-month  experiment  duration,  water  perme- 
ability decreased  about  3  orders  of  magnitude.  The 
most  rapid  measured  permeability  change  (be- 
tween about  600  and  100  microdarcy)  occurred 
when  the  sample  temperature  was  increased  from 
room  temperature  to  89  C.  Water  permeability 
decreased  in  a  fairly  monotonic  manner  to  about  1 
microdarcy.  This  behavior  probably  resulted  from 
a  decrease  in  the  aperture  of  the  natural  fracture, 
possibly  reflecting  transport  and  redeposition  of 
silica  (which  was  already  present  in  the  fracture). 
This  process  also  resulted  in  a  weak  bonding  of  the 
sample  halves.  Previous  experiments  on  two  small- 


er naturally  fractured  Topopah  tuff  samples  result- 
ed in  fracture  healing  presumably  by  the  same 
mechanism.  The  degree  of  healing,  indicated  by 
bonded  tensile  strength  and  change  in  fluid  perme- 
ability, seems  to  be  sample  dependent.  The  distri- 
bution of  electrical  resistivity  indicates  that  the 
sample  dehydrates  and  rehydrates  nonuniformly. 
This  is  consistent  with  the  findings  on  smaller 
samples.  Computed  impedance  tomographs  indi- 
cate that  during  each  of  the  five  subsequent  dehy- 
drations of  the  sample,  water  first  left  the  matrix 
adjacent  to  the  fracture  surface,  then  escaped  the 
sample  through  the  fracture  aperture.  Drying  then 
progressed  into  the  matrix  around  the  fracture. 
Rehydration  of  the  dry  sample  was  not  quite  the 
reverse  of  the  dehydration  process.  Water  initially 
entered  the  fracture  along  the  fracture  edge,  and 
the  matrix  was  then  wetted  progressively  from 
these  points.  However,  the  matrix  was  also  wetted 
along  paths  apparently  unrelated  to  fracture  flow. 
(Author's  abstract) 
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MAP  SHOWING  OUTCROPS  OF  THICK, 
DOMINANTLY  ARGILLACEOUS  SEDIMEN- 
TARY AND  METASEDIMENTARY  ROCKS, 
BASIN  AND  RANGE  PROVINCE,  SOUTHERN 
CALIFORNIA, 

Geological  Survey,  Lakewood,  CO.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  8E. 
W88-02987 


MAP  SHOWING  OUTCROPS  OF  BASALTIC 
ROCKS,  BASIN  AND  RANGE  PROVINCE  AND 
VICINITY,  TRANS-PECOS  TEXAS, 

Geological  Survey,  Lakewood,  CO.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  8E. 
W88-02993 


MAP  SHOWING  OUTCROPS  OF  THICK, 
DOMINANTLY  ARGILLACEOUS  SEDIMEN- 
TARY ROCKS,  BASIN  AND  RANGE  PROV- 
INCE, NEW  MEXICO, 

Geological  Survey,  Lakewood,  CO.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  8E. 
W88-02994 


SUMMARY  OF  NORTHERN  ATLANTIC 
COASTAL  PLAIN  HYDROLOGY  AND  ITS  RE- 
LATION TO  DISPOSAL  OF  NUCLEAR  WASTE 
IN  BURIED  CRYSTALLINE  ROCK, 

Geological  Survey,  Raleigh,  NC.  Water  Resources 
Div. 

O.  B.  Lloyd,  J.  D.  Larson,  and  R.  W.  Davis. 
Available    from    USGS,    OFFSS,     Box    25425, 
Denver,  CO  80225.  USGS  Water-Resources  Inves- 
tigations Report  85-4146,  1985.  80  p,  23  fig,  4  tab, 
39  ref. 

Descriptors:  *Geohydrology,  'Aquifers,  'Confin- 
ing beds,  'Groundwater  movement,  'Saline  water, 
•Radioactive  wastes,  •Delaware,  'Maryland, 
'New  Jersey,  'North  Carolina,  'Virginia,  North- 
ern Atlantic  Coastal  Plains. 

Interpretation  of  available  hydrologic  data  sug- 
gests that  some  areas  beneath  the  Coastal  Plain  in 
the  States  of  Delaware,  Maryland,  New  Jersey, 
North  Carolina,  and  Virginia  might  have  some 
potential  for  the  disposal  of  nuclear  waste  in  crys- 
talline rock  that  is  buried  beneath  the  Coastal  Plain 
sediments.  The  areas  of  major  interest  occur  where 
the  top  of  the  basement  rock  lies  between  1,000 
and  4,000  feet  below  sea  level,  the  aquifer(s)  imme- 
diately above  the  basement  rock  are  saturated  with 
saline  water,  confining  material  overlies  the  saline 
water  bearing  aquifer(s),  and  groundwater  flow  in 
the  saline  water  aquifer(s)  can  be  established.  Pre- 
liminary data  on  (1)  the  distribution  and  thickness 
of  the  lowermost  aquifers  and  confining  beds,  (2) 
the  distribution  of  hydraulic  conductivity  in  the 
lowermost  aquifers,  (3)  estimated  hydraulic  heads 
and  inferred  direction  of  lateral  groundwater  flow 
for  1980,  and  (4)  the  distribution  of  saline  water 
and  brine,  indicate  eastern  parts  of  the  study  area 
relatively  best  meet  most  of  the  criteria  proposed 


for   sediments   that   would   overlie   any   potential 
buried  crystalline-rock  disposal  site.  (USGS) 
W88-03020 


EFFECTS  OF  HIGH-RATE  WASTEWATER 
SPRAY  DISPOSAL  ON  THE  WATER-TABLE 
AQUIFER,  HILTON  HEAD  ISLAND,  SOUTH 
CAROLINA, 

Geological    Survey,    Columbia,    SC    Water    Re- 
sources Div. 
G.  K.  Speiran. 

Available  from  USGS,  OFFSS,  Box  25425, 
Denver,  CO  80225.  USGS  Water-Resources  Inves- 
tigations Report  84-4291,  1985.  31  p,  18  fig,  2  tab,  4 
ref. 

Descriptors:  'Water  quality,  'Groundwater, 
'Wastewater  disposal,  'South  Carolina,  Hilton 
Head  Island,  Land  disposal,  Wastewater  irrigation, 
Nutrient  removal,  Dissolved  solids,  Beaufort 
County. 

A  study  by  the  U.S.  Geological  Survey  from  April 
1982  through  December  1983  evaluated  the  effects 
of  high-rate  disposal  of  treated  wastewater  on  the 
water  table  aquifer,  Hilton  Head  Island,  South 
Carolina.  Flooding  of  topographically  low  areas 
resulted  from  the  application  of  10.8  inches  of 
wastewater  in  10  days  in  January  1983.  The  water 
table  remained  2-1/2  to  5-1/2  feet  below  land 
surface  when  wastewater  was  applied  at  rates  of  5 
inches  per  week  in  August  and  December  1983. 
(USGS) 
W88-03065 


LAND  APPLICATION  OF  MUNICIPAL 
SEWAGE  SLUDGE, 

Pennsylvania  State  Univ.,  University  Park.  Dept. 

of  Agricultural  Engineering. 

H.  A.  Elliott. 

Journal  of  Soil  and  Water  Conservation  JWSCA3, 

Vol.  41,  No.  1,  p  5-10,  January-February  1986.  1 

tab,  18  ref. 

Descriptors:  'Land  disposal,  'Sludge  disposal, 
'Municipal  wastewater,  'Environmental  protec- 
tion, 'Risks,  'Cost-benefit  analysis,  Sludge, 
Wastewater,  Benefits,  Environmental  control, 
Food  chains,  Fertility,  Soil  amendment,  Fate  of 
pollutants,  Water  pollution  effects,  Nutrients,  Fer- 
tilizers, Environmental  effects,  Public  health, 
Heavy  metals,  Monitoring,  Environmental  policy. 

The  relative  risks,  benefits,  and  costs  are  reviewed, 
for  arriving  at  a  policy  to  control  and  manage 
sludge  spreading  on  land.  Awareness  of  the  agro- 
nomic and  environmental  impacts  is  essential  to 
developing  a  sludge  disposal  program  that  is  both 
cost-effective  and  protective  of  the  food  chain  and 
of  the  environment.  Topics  discussed  include  im- 
pacts on  soil  fertility,  environmental  and  health 
effects,  alternative  land-based  options,  management 
guidelines,  and  the  outlook  for  the  future.  It  is 
concluded  that,  based  on  current  knowledge,  the 
potential  health  and  environmental  risks  can  be 
minimized  or  abated  with  proper  site  selection, 
management,  and  monitoring.  As  new  research 
information  becomes  available,  the  ability  to  assess 
and  control  these  risks  improves.  It  is  imperative  to 
recognize  the  provisional  nature  of  existing  regula- 
tions and  to  allow  for  reevaluation  as  the  scope  of 
knowledge  broadens.  (Doria-PTT) 
W88-03206 


TOXIC  AND  HAZARDOUS  WASTES. 

For   primary   bibliographic   entry   see   Field   5D. 
W88-03223 


CONSIDERATIONS  IN  SELECTING  A  TRANS- 
PORTABLE THERMAL  DESTRUCTION  UNIT 
(TTDU), 

Illinois  State  Environmental  Protection  Agency, 
Springfield. 

J.  C  Reed,  S.  R.  Strauss,  and  J.  D.  Cobb. 
IN:  Toxic  and  Hazardous  Wastes,  Proceedings  of 
the  Eighteenth  Mid-Atlantic  Industrial  Waste  Con- 
ference, June  29  -  July  1,  1986.  Technomic  Pub- 
lishing Co.,  Inc.,  Lancaster,  PA.  1986.  p  187-197,  6 
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tab,  5  ref. 

Descriptors:  'Waste  disposal,  'Planning,  'Inciner- 
ation, 'Project  plans,  'Hazardous  materials.  Eval- 
uation, Illinois,  Selection  processes.  Cleanup  oper- 
ations. Cleanup. 

The  background  evaluation  of  mobile  incineration 
technology  as  it  was  developed  by  the  Illinois 
Environmental  Protection  Agency  is  presented. 
The  evaluation  tools  and  techniques  that  would  be 
useful  to  others  involved  in  toxic  and  hazardous 
waste  cleanups  to  ensure  the  best  treatment  system 
with  the  lowest  probability  of  foreseeable  difficul- 
ties are  detailed.  Wood-PTT) 
W88-03236 


LOW  TEMPERATURE  THERMAL  STRIPPING 
OF  VOLATILE  COMPOUNDS  --  A  FIELD 
DEMONSTRATION  PROJECT, 

Weston  (Roy  F),  Inc.,  West  Chester,  PA. 
J.  W.  Noland,  N.  P.  McDevitt,  and  D.  L. 
Koltuniak. 

IN:  Toxic  and  Hazardous  Wastes,  Proceedings  of 
the  Eighteenth  Mid-Atlantic  Industrial  Waste  Con- 
ference, June  29  -  July  1,  1986.  Technomic  Pub- 
lishing Co.,  Inc.,  Lancaster,  PA.  1986.  p  198-214,  5 
fig,  1  tab. 

Descriptors:  'Waste  disposal.  'Thermal  stripping, 
•Soil  contamination,  'Water  pollution  treatment, 
•Cleanup  operations,  'Groundwater  pollution, 
•Water  quality,  Maryland,  Volatile  organic  com- 
pounds, Organic  compounds,  Screw  conveyor, 
Groundwater,  Field  tests. 

The  U.S.  Army  Toxic  and  Hazardous  Materials 
Agency  (ASATHAMA),  located  in  the  Aberdeen 
Proving  Ground,  Maryland,  has  responsibility  for 
installation  restoration  and  demilitarization  of  un- 
serviceable or  obsolete  chemical  agent  munitions 
and  for  pollution  abatement  and  environmental 
control  technology  development.  As  part  of  their 
research  and  development  efforts,  low  temperature 
thermal  stripping  of  volatile  organic  compounds 
from  the  soil  was  developed.  If  allowed  to  remain 
in  the  soil,  the  organic  compounds  would  migrate 
to  the  underlying  groundwaters  and  contaminate 
them.  The  innovative  process  uses  a  heated  screw 
conveyor  to  volatilize  the  organics  from  the  soil 
and  an  after  burner  for  thermal  destruction  of  the 
volatilized  organics.  Bench-scale  studies  of  the 
thermal  stripping  concept  identified  the  method  as 
a  feasible  treatment  process.  A  pilot-scale  field 
demonstration  of  the  process,  using  actual  soil  con- 
taminated by  volatile  organic  compounds  was  de- 
scribed. (See  also  W88-03223)  (Wood-PTT) 
W88-03237 


LMPLEMENTATION  STRATEGIES  AND 
DESIGN  CONCEPTS  FOR  APPLICATION  OF 
SOLIDIFICATION/STABILIZATION  TECH- 
NOLOGY TO  CONTAMINATED  DREDGED 
MATERIAL, 

Virginia  Polytechnic  Inst,  and  State  Univ.,  Blacks- 
burg.  Dept.  of  Civil  Engineering. 
D.  D.  Ludwig,  J.  H.  Sherrard,  and  J.  M.  Betteker. 
IN:  Toxic  and  Hazardous  Wastes,  Proceedings  of 
the  Eighteenth  Mid-Atlantic  Industrial  Waste  Con- 
ference, June  29  -  July  I,  1986.  Technomic  Pub- 
lishing Co.,  Inc.,  Lancaster,  PA.  1986.  p  215-235,  8 
fig,  21  ref. 

Descriptors:  *Dredging,  *Waste  disposal,  •Haz- 
ardous materials,  'Solidification,  'Stabilization, 
'Wastewater  treatment,  Underwater  disposal, 
Confined  shoreline  disposal,  Land  disposal,  Leach- 
ing, Hydraulic  dredging,  Mechanical  dredging, 
Economic  aspects. 

In  response  to  the  need  to  develop  cost-effective 
methods  for  the  disposal  of  contaminated  dredged 
material,  strategies  which  are  state-of-the-art  for 
improving  the  environmental  quality  of  dredging 
and  disposal  operations  are  proposed.  The  four 
strategies  presented  include  opportunities  for  un- 
derwater, confined  shoreline,  or  landfill  disposal 
and  were  based  on  the  expectation  that  the 
dredged  material  would  contain  highly  toxic  com- 
pounds which  must  not  be  allowed  to  leach  from 
the  disposal  area.  Furthermore,  the  hydraulic  and 


mechanical  dredging  methods  which  are  proposed 
to  minimize  pollution  due  to  dispersion  during 
dredging.  The  disposal  options  detailed  are:  (1) 
hydraulic  dredging  with  disposal  in  a  confined 
disposal  facility;  (2)  mechanical  dredging  with 
chemical  solidification/stabilization  in  a  confined 
disposal  facility;  (3)  mechanical  dredging  with  dis- 
posal in  a  prepared  underwater  site;  and  (4)  me- 
chanical dredging,  chemical  solidification  with  dis- 
posal in  an  on-land  site.  These  strategies  are  pro- 
posed as  cost-effective,  although  not  inexpensive, 
methods  of  addressing  the  environmental  hazards 
posed  by  contaminated  material.  (See  also  W88- 
03223)  (Wood-PTT) 
W88-03238 


PREDICTION  OF  HEAVY  METAL  LEACHING 
RATES  FROM  STABILIZED/SOLIDIFIED 
HAZARDOUS  WASTES, 

New  Hampshire  Univ.,  Durham.   Dept.  of  Civil 
Engineering. 
P.  L.  Bishop. 

IN:  Toxic  and  Hazardous  Wastes,  Proceedings  of 
the  Eighteenth  Mid-Atlantic  Industrial  Waste  Con- 
ference, June  29  -  July  1,  1986.  Technomic  Pub- 
lishing Co.,  Inc.,  Lancaster,  PA.  1986.  p  236-252,  3 
fig,  3  tab,  22  ref. 

Descriptors:  *Waste  disposal,  'Hazardous  materi- 
als, 'Leaching,  'Groundwater  pollution,  'Fate  of 
pollutants,  'Heavy  metals,  'Model  studies,  Mathe- 
matical models,  Mathematical  equations,  Diffusion 
coefficient,  Leaching  rates,  Leachates,  Diffusion, 
Wastes. 

A  format  is  given  for  the  prediction  of  the  long- 
term  fate  of  stabilized/solidified  hazardous  wastes 
placed  in  the  environment.  Data  from  multiple 
extraction  leaching  tests  and  from  upflow  column 
leaching  tests  indicate  that  metal  leaching  can  be 
predicted  using  a  diffusion-based  model.  Diffusion 
coefficients  are  not,  however,  constant  with  time; 
they  generally  increase  with  time  as  the  waste 
becomes  more  porous  and  as  the  speciation  of  the 
metals  changes  to  more  soluble  forms.  The  devel- 
oped leaching  prediction  procedure  takes  these 
changes  into  consideration  along  with  variations  in 
waste  particle  size,  leachant  velocity,  and  leachant 
acidity.  The  data  from  this  procedure  can  be  used 
to  provide  a  relative  indication  for  adverse  impacts 
on  groundwater  quality.  (See  also  W88-03223) 
(Wood-PTT) 
W88-03239 


SOLIDIFICATION/STABILIZATION  OF  CON- 
TAMINATED DREDGED  MATERIAL, 

Virginia  Polytechnic  Inst,  and  State  Univ.,  Blacks- 
burg.  Dept.  of  Civil  Engineering. 
For   primary   bibliographic   entry   see   Field   5D. 
W88-03240 


ONE  METAL  FINISHING  COMPANY'S  EXPE- 
RIENCE WITH  THE  HAZARDOUS  WASTE 
DELISTING  PROCESS, 

Whirlpool  Corp.,  Benton  Harbor,  MI. 
J.  B.  Gasiorowski,  D.  L.  Haley,  S.  P.  Willis,  and  P. 
S.  Yancey. 

IN:  Toxic  and  Hazardous  Wastes,  Proceedings  of 
the  Eighteenth  Mid-Atlantic  Industrial  Waste  Con- 
ference, June  29  -  July  1,  1986.  Technomic  Pub- 
lishing Co.,  Inc.,  Lancaster,  PA.  1986.  p  291-303,  2 
fig,  7  tab,  6  ref. 

Descriptors:  'Waste  disposal,  'Hazardous  materi- 
als, *Hazardous  materials  delisting  process, 
•Heavy  metals,  'Sludge,  'Metal-finishing  wastes, 
•Industrial  wastes,  'Economic  aspects,  Nickel,  Cy- 
anide, Cadmium,  Chromium,  Metals,  Industrial 
plants,  Electroplating,  Phosphate  conversion, 
Sludge  solids,  Dewatering,  Landfills. 

In  the  production  of  major  home  appliances, 
Whirlpool  Corporation  generates  several  thousand 
tons/year  of  metal  hydroxide  sludges,  produced  as 
a  result  of  the  treatment  of  wastewater  from  vari- 
ous metal  finishing  processes  at  several  manufac- 
turing facilities  in  the  Midwest,  that  must  be  dis- 
posed of  in  an  approved  manner.  Regulations  pro- 
mulgated by  the  EPA  in  1980  identified  hazardous 
wastes  by  characteristics  and  by  listings.  Hazard- 


ous waste  No.  F006  applies  to  the  wastewater 
sludges  from  electroplating,  because  the  presence 
of  cadmium,  hexavalent  chromium,  nickel  and  cya- 
nide were  anticipated.  While  phosphate  conversion 
coating  and  organic  electro-deposition,  as  used  in 
Whirlpool  operations,  are  not  normally  thought  of 
as  conventional  electroplating,  the  EPA  verbally 
indicated  that  the  dewatered  solids  from  these  pro- 
cedures were  also  included  in  the  F006  listing. 
When  the  interpretation  was  clarified  in  1981, 
Whirlpool  immediately  changed  disposal  sites  from 
the  local  landfills  to  the  federally  approved  hazard- 
ous waste  disposal  facilities.  However,  based  on 
their  knowledge  of  the  material,  five  Whirlpool 
plants  petitioned  the  EPA  to  exclude  their  dewa- 
tered solids  from  inclusion  as  an  F006  hazardous 
waste  for  reasons  including  reduced  disposal  costs, 
reduced  long-term  liability,  improved  employee 
and  community  relations,  and  better  use  of  limited 
hazardous  waste  landfill  capacity.  (See  also  W88- 
03223)  (Wood-PTT) 
W88-03242 


WASTE  MANAGEMENT  AND  REGULATORY 
COMPLIANCE  TECHNIQUES  FOR  PILOT 
SCALE  CHEMICAL  PRODUCTION, 

Air  Products  and  Chemicals,  Inc.,  Allentown,  PA. 
K.  B.  Adams. 

IN:  Toxic  and  Hazardous  Wastes,  Proceedings  of 
the  Eighteenth  Mid-Atlantic  Industrial  Waste  Con- 
ference, June  29  -  July  1,  1986.  Technomic  Pub- 
lishing Co.,  Inc.,  Lancaster,  PA.  1986.  p  304-321,  7 
fig,  2  tab,  13  ref. 

Descriptors:  'Waste  management,  *Pilot  plants, 
•Industrial  wastes,  'Chemical  wastes,  'Regula- 
tions, 'Legal  aspects,  Regulatory  compliance, 
Planning,  Model  studies,  Decision  making,  Wastes. 

Regulatory  requirements  and  waste  management 
planning  in  pilot  scale  chemical  production  often 
takes  a  secondary  priority  to  technical  issues  and 
production  schedules.  A  rigorous  methodology 
identifying  environmental/regulatory  hurdles  inte- 
grated into  the  experimental  planning  can,  howev- 
er, minimize  regulatory  delays  and  streamline 
waste  management  decision  making.  A  regulatory 
checklist  and  waste  management  guidelines,  pre- 
sented as  flowchart  decision  models,  were  devel- 
oped to  insure  that  the  important  environmental 
and  regulatory  concerns  are  addressed  during  the 
experimental  planning  process.  It  is  suggested  that 
water  management  decisions  made  during  planning 
be  reevaluated  during  production  since  the  wastes 
generated  may  differ  significantly  in  character  and 
quantity  from  those  predicted  by  preliminary  lab- 
scale  experiments.  By  incorporating  the  described 
methods  into  the  planning  and  operational  modes 
of  pilot  plant  experimentation,  regulatory  delays 
and  non-compliance  penalties  can  be  avoided.  (See 
also  W88-03223)  (Wood-PTT) 
W88-03243 


POTENTIAL  FOOD  CHAIN  EFFECTS  FROM 
LAND  APPLICATION  OF  SLUDGES, 

Pennsylvania  State  Univ.,  University  Park.  Dept. 

of  Agricultural  Engineering. 

For  primary  bibliographic  entry  see  Field  5C. 

W88-03248 


ANALYSIS  OF  VIRUS  'DIE-OFF  IN  LAND- 
APPLIED  INDUSTRIAL  WASTES  AND 
SLUDGES, 

Algal  Research  Center,  Landenberg,  PA. 
M.  P.  Kraus. 

IN:  Toxic  and  Hazardous  Wastes,  Proceedings  of 
the  Eighteenth  Mid-Atlantic  Industrial  Waste  Con- 
ference, June  29  -  July  1,  1986.  Technomic  Pub- 
lishing Co.,  Inc.,  Lancaster,  PA.  1986.  p  365-375,  4 
fig,  5  tab,  4  ref. 

Descriptors:  'Land  disposal,  'Environmental  ef- 
fects, 'Waste  disposal,  'Viruses,  'Sludge  disposal, 
'Cyanophages,  'Water  pollution  effects,  Cyano- 
phyta,  Genetic  technology,  Landfills,  Assay, 
Wastewater  quality,  Industrial  wastewater,  Infec- 
tion, Diseases,  Sludge,  Industrial  wastes. 
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A  lab-to-field  study  was  based  on  a  natural  genetic 
technology  for  the  rectification  of  landfills  where 
sewage  sludge  and  agricultural  and  industrial 
wastes  were  buried  under  the  assumption  that  the 
soil  would  act  as  a  filter  and  render  the  buried 
material  harmless.  The  appearance  of  cyanophages 
in  domestic  sewage,  and  their  correlation  to  stream 
deterioration  as  measured  by  biological  diversity 
indices,  indicates  that  'mobile  genetic  elements' 
may  provide  for  an  intertaxonomic  transfer  of  ge- 
netic determinants.  Cyanophage/host  assays  were 
used  in  two  ways:  (1)  to  enumerate  and  identify  the 
presence  of  cyanophages  as  an  indicator  of 
wastewater  quality,  and  (2)  to  study  the  interac- 
tions taking  place  during  the  infectious  cycle  of  the 
cyanophage  on  its  host.  The  identification  and 
enumeration  data  was  used  to  compare  die-off 
rates  of  cyanophages  seeded  into  a  number  of 
different  types  of  wastes  while  the  study  of  the 
interactions  was  used  to  illustrate  the  influence  of 
components  of  the  various  sludge  materials  which 
can  alter  genetic  recombination  or  other  controls 
during  the  infectious  cycle.  The  die  off  of  viruses 
in  the  various  media  and  the  die  off  mechanisms 
are  summarized  and  discussed.  (See  also  W88- 
03223)  (Wood-PTT) 
W88-03249 


COMPARISON  OF  THE  SORPTION/DESORP- 
TION  CAPACITY  OF  A  SPENT  OIL  SHALE 
AND  A  WESTERN  SOIL, 

Virginia  Polytechnic  Inst,  and  State  Univ.,  Blacks- 
burg.  Dept.  of  Civil  Engineering. 
A.  N.  Godrej,  G.  D.  Boardman,  and  Y.-W.  Lu. 
IN:  Toxic  and  Hazardous  Wastes,  Proceedings  of 
the  Eighteenth  Mid-Atlantic  Industrial  Waste  Con- 
ference, June  29  -  July  1,  1986.  Technomic  Pub- 
lishing Co.,  Inc.,  Lancaster,  PA.  1986.  p  431-442,  7 
fig,  3  ref.  DOE  Contract  No.  DE-AS20- 
82LC10964. 

Descriptors:  *Waste  disposal,  'Wastewater  dispos- 
al, *Combined  wastes,  "Oil  wastes,  *Fate  of  pollut- 
ants, 'Sorption,  *Desorption,  Oil  shale,  Industrial 
wastes,  Shales,  Industrial  wastewater,  Hazardous 
materials,  Wastewater,  Organic  compounds. 

When  oil  is  extracted  from  oil  shales,  large  quanti- 
ties of  spent  shale  and  process  (retort)  waters  are 
generated.  Since  the  retort  waters  are  contaminat- 
ed by  organic  and  inorganic  agents  which  are 
derived  from  the  spent  shale,  co-disposal  of  the 
two  waste  materials  was  considered.  In  order  to 
evaluate  the  hazards  associated  with  co-disposal 
and  land  disposal  of  the  wastes,  it  is  necessary  to 
know  about  the  sorption/desorption  (S/D)  behav- 
ior of  agents  contained  in  the  shales  and  retort 
waters.  Therefore,  the  S/D  behavior  of  three  or- 
ganic agents,  2-hydroxynaphthalene  (HN),  1,2,3,4- 
tetrahydroquinoline  (THQ),  and  2,3,5-trimethyl- 
phenol  (TP),  were  evaluated  in  the  presence  of  a 
spent  shale  and  a  western  soil.  Antrim  shale  proved 
to  be  a  relatively  good  sorbent  for  HN  and  THQ, 
and  a  weaker  one  for  TP.  The  western  soil  dis- 
played reasonable  sorptive  capacity  for  HN  and 
THQ,  but  had  a  considerably  lower  capacity  for 
these  compounds  than  Antrim  shale.  The  results 
obtained  with  TP  sorbing  on  the  western  soil  were 
anomalous.  (See  also  W88-03223)  (Wood-PTT) 
W88-03256 


SITING  POWER  PLANT  ASH  DISPOSAL 
AREAS  WITH  HELP  FROM  THE  LOCAL 
COMMUNITY, 

Pennsylvania  Power  and  Light  Co.,  Allentown. 
A.  D.  Spear. 

IN:  Toxic  and  Hazardous  Wastes,  Proceedings  of 
the  Eighteenth  Mid-Atlantic  Industrial  Waste  Con- 
ference, June  29  -  July  1,  1986.  Technomic  Pub- 
lishing Co.,  Inc.,  Lancaster,  PA.  1986.  p  443-453. 

Descriptors:  'Waste  disposal,  'Coal  ash,  'Public 
participation,  'Disposal  site  selection,  Pennsylva- 
nia, Public  relations,  Attitudes,  Social  participa- 
tion, Industrial  wastes,  Solid  waste  disposal,  Land 
disposal,  Disposal  sites. 

The  Pennsylvania  Power  &  Light  Company  found 
that  working  with  the  local  communities  continu- 
ously and  as  openly  as  possible  created  an  aware- 
ness of  each  other's  concerns  and  needs.  The  posi- 


tive experiences  siting  ash  disposal  areas,  particu- 
larly with  respect  to  shorter  permitting  lag  times 
and  community  acceptance,  are  summarized,  and 
guidelines  for  the  disposal  area  siting  procedure 
including  public  participation  presented.  The  five 
phases  of  each  siting  study,  identification  of  suita- 
ble land,  identification  of  potential  sites,  prelimi- 
nary field  investigations,  site  grading  based  on 
weighted  criteria,  and  final  site  selection,  are  dis- 
cussed along  with  suggestions  for  public  participa- 
tion milestones.  (See  also  W88-03223)  (Wood- 
PTT) 
W88-03257 


PUBLIC  INVOLVEMENT  IN  ACCEPTABLE 
RISK  DECISIONS, 

ICF,  Inc.,  Washington,  DC. 
M.  Cox,  and  E.  Blayney. 

IN:  Toxic  and  Hazardous  Wastes,  Proceedings  of 
the  Eighteenth  Mid-Atlantic  Industrial  Waste  Con- 
ference, June  29  -  July  1,  1986.  Technomic  Pub- 
lishing Co.,  Inc.,  Lancaster,  PA.  1986.  p  454-461,  1 
ref. 

Descriptors:  'Waste  disposal,  'Public  participa- 
tion, 'Public  relations,  'Planning,  'Decision 
making,  Public  opinion,  Attitudes,  Social  participa- 
tion, Social  aspects.  Public  relations. 

Because  public  dissatisfaction  can  and  does  stop 
government  agencies  from  moving  forward  to  im- 
plement unpopular  programs,  enforce  unpopular 
laws,  or  exercise  their  authority  to  make  necessary 
decisions  on  any  controversial  issue,  involving  the 
public  in  responsible  decision-making  is  essential. 
Governmental  interactions  with  the  public  and 
how  these  interactions  affect  the  process  of  making 
decisions  about  acceptable  risk  for  waste  manage- 
ment and  remedial  programs  are  explored.  It  is 
stressed  that  the  public  involvement  process  should 
begin  early  with  education  and  open  and  thorough 
discussion  between  government  decision-makers 
and  the  public.  Decision-making  will  not  be  easier 
with  increased  public  participation,  but  the  result- 
ing decisions  will  be  better  and  more  durable.  (See 
also  W88-03223)  (Wood-PTT) 
W88-03258 


STRATEGIES  AND  CHOICES  IN  PENNSYLVA- 
NIA'S HAZARDOUS  WASTE  FACILITIES 
PLAN, 

Environmental  Resources  Management,  Inc.,  West 

Chester,  PA. 

For   primary   bibliographic   entry   see   Field   5D. 

W88-03261 


HAZARDOUS  WASTE  MINIMIZATION  PLAN- 
NING AT  THE  ARMY  MATERIEL  COMMAND 

(AMO, 

Army  Materiel  Development  and  Readiness  Com- 
mand, Alexandria,  VA. 

For   primary   bibliographic   entry   see   Field   5D. 
W88-03262 


COMMUNITY  PLANNING  FOR  SMALL- 
QUANTITY  HAZARDOUS  WASTE  GENERA- 
TORS, 

Boston  Univ.,  MA.  Dept.  of  Urban  Affairs  and 

Planning. 

R.  F.  Anderson. 

American  Planning  Assoc.  Journal,  Vol.  53,  No.  1, 

p  104-111,  Winter  1987.  5  tab,  7  ref. 

Descriptors:  'Hazardous  wastes,  'Waste  manage- 
ment, 'Hazardous  materials,  'Management  plan- 
ning, Community  planning,  Planning  techniques, 
Waste  disposal,  Wastewater  treatment,  Industrial 
wastes,  Industrial  wastewater. 

Only  recently  has  the  small-quantity  generator  of 
hazardous  wastes  come  under  federal  or  state  regu- 
lation. The  wastes  produced  by  these  generators, 
however,  pose  a  serious  threat  to  health  and  envi- 
ronmental resources  in  almost  every  community. 
Local  planners  should  and  can  design  preventative 
strategies  to  deal  with  management  of  these 
wastes.  Such  strategies  should  include  problem 
assessment,  education  programs,  technical  assist- 
ance to  generators,  and  revision  of  local  land  use 


policy  to  prohibit  improper  disposal  practices. 
New  information  useful  to  planners  in  assessing  the 
problem  in  their  communities  was  presented  and 
elements  of  a  planning  approach  to  control  the 
small-quantity  hazardous  waste  stream  were  sug- 
gested. (Author's  abstract) 
W88-03288 


EFFECTS  OF  SANITARY  SEWERS  ON 
GROUNDWATER  LEVELS  AND  STREAMS, 
NASSAU  AND  SUFFOLK  COUNTIES,  NEW 
YORK.  PART  2-DEVELOPMENT  AND  APPLI- 
CATION OF  SOUTHWEST  SUFFOLK  COUNTY 
MODEL, 

Geological  Survey,  Syosset,  NY.  Water  Resources 
Div. 

For  primary  bibliographic  entry  see  Field  2F. 
W88-03313 


HYDROLOGIC-TEST  DATA  FROM  WELLS  AT 
HYDROLOGIC-TEST  PADS  H-7,  H-8,  H-9,  AND 
H-10  NEAR  THE  PROPOSED  WASTE  ISOLA- 
TION PILOT  PLANT  SITE,  SOUTHEASTERN 
NEW  MEXICO, 

Geological  Survey,  Albuquerque,  NM.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  2F. 
W88-034O0 


SELECTED  HYDROLOGIC  DATA  FROM  A 
WASTEWATER  SPRAY  DISPOSAL  SITE  ON 
HILTON  HEAD  ISLAND,  SOUTH  CAROLttJA, 

Geological    Survey,    Columbia,    SC.    Water    Re- 
sources Div. 
For  primary  bibliographic  entry  see  Field  5B. 

W88-03414 


HYDROGEOLOGY,  GROUND-WATER  FLOW, 
AND  TRITIUM  MOVEMENT  AT  A  LOW- 
LEVEL  RADIOACTIVE-WASTE  DISPOSAL 
SITE  NEAR  SHEFFIELD,  ILLINOIS, 

Geological  Survey,  Urbana,  IL.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  5B. 

W88-03427 


EVALUATION  OF  THE  CENTRAL  BASIN  AQ- 
UIFER SYSTEM  IN  TENNESSEE  FOR  RE- 
CEIVING INJECTED  WASTES, 

Geological    Survey,    Nashville,    TN.    Water    Re- 
sources Div. 
M.  W.  Bradley. 

Available  from  USGS,  OFSS,  Box  25425,  Denver, 
CO  80225.  USGS  Water-Resources  Investigations 
Report  84-4103,  1985.  23  p,  7  fig,  4  tab,  32  ref. 

Descriptors:  'Aquifer  systems,  'Injection  wells, 
'Waste  disposal  wells,  'Tennessee,  'Underground 
Injection  Control  Program,  Geohydrology,  Con- 
tamination, Hydrocarbons,  Water  use,  Water  qual- 
ity, Central  basin. 

An  aquifer  may  be  allowed  to  receive  injected 
wastes  where  the  aquifer  meets  criteria  established 
in  the  Environmental  Protection  Agency's  Under- 
ground Injection  Control  program.  The  Central 
Basin  aquifer  system  in  Tennessee  consists  of  Or- 
dovician  to  Devonian  carbonate  rocks  and  it 
occurs  from  the  Valley  and  Ridge  province  to 
west  of  the  Tennessee  River.  This  aquifer  system  is 
currently  used  for  drinking  water  in  the  Central 
Basin  and  western  Highland  Rim,  but  is  not  used 
for  drinking  water  in  the  northern  Highland  Rim 
nor  the  Cumberland  Plateau  provinces.  Part  of  the 
northern  Highland  Rim  and  the  Cumberland  Pla- 
teau, according  to  the  Environmental  Protection 
Agency's  Underground  Injection  Control  criteria, 
will  not  be  used  as  a  source  of  drinking  water  in 
the  future  and  may  be  eligible  to  receive  injected 
wastes.  (USGS) 
W88-03461 


DETERMINATION  OF  DIFFUSIVITIES  IN 
THE  RUSTLER  FORMATION  FROM  EX- 
PLORATORY   SHAFT    CONSTRUCTION    AT 
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WATER  QUALITY  MANAGEMENT  AND  PROTECTION— Field  5 


Water  Treatment  and  Quality  Alteration — Group  5F 


THE  WASTE  ISOLATION  PILOT  PLANT  SITE, 
SOUTHEASTERN  NEW  MEXICO, 

Geological  Survey,  Albuquerque,  NM.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  2F. 
W88-03466 


GROWTH  OF  ESCHERICHIA  COLI  IN  A 
PULP  AND  CARDBOARD  MILL, 

National  Board  of  Waters,  Helsinki  (Finland). 

R.  M.  Niemi,  S.  Niemela,  J.  Mentu,  and  A. 

Siitonen. 

Canadian  Journal  of  Microbiology  CJMIAZ,  Vol. 

33,  No.  6,  p  541-545,  June   1987.   3  tab,  37  ref. 

Descriptors:  'Growth,  'Escherichia  coli,  "Pulp 
waste,  *Coliforms,  Effluents,  Species  composition, 
Pathogens,  Bacteria. 

The  coliform  flora  of  a  pulp  and  cardboard  mill 
that  uses  birch  as  the  raw  material  and  ammonium 
sulfate  as  the  process  chemical  was  studied.  Es- 
cherichia coli  was  observed  to  multiply  in  the  mill. 
It  persisted  as  the  dominant  thermotolerant  coli- 
form in  the  effluent.  Klebsiellae  were  encountered 
among  total  coliforms  only.  The  E.  coli  strains 
isolated  had  the  biochemical  characteristics  and 
maximum  growth  temperatures  typical  to  the  spe- 
cies. However,  serotyping  and  hemolysin  test  dif- 
ferentiated these  strains  from  pathogenic  and  fecal 
E.  coli.  (Author's  abstract) 
W88-03472 


POTENTIAL  FOR  MIGRATION  OF  HAZARD- 
OUS WOOD  TREATING  CHEMICALS 
DURING  LAND  TREATMENT  OPERATIONS, 

Mississippi  State  Univ.,  Mississippi  State.   Forest 

Products  Utilization  Lab. 

For  primary  bibliographic  entry  see  Field  5B. 

W88-03484 


5F.  Water  Treatment  and 
Quality  Alteration 


HANDBOOK  OF  OZONE  TECHNOLOGY  AND 
APPLICATIONS. 

For   primary   bibliographic   entry   see   Field    5D. 
W88-O2503 


HISTORICAL  BACKGROUND,  PROPERTIES 
AND  APPLICATIONS, 

Oklahoma    State    Univ.,    Stillwater.    School    of 
Chemical  Engineering. 
A.  G.  Hill,  and  R.  G.  Rice. 

IN:  Handbook  of  Ozone  Technology  and  Applica- 
tions. Volume  1.  Ann  Arbor  Science,  Ann  Arbor, 
MI.  1982.  p  1-37,  4  fig,  4  tab,  141  ref. 

Descriptors:  'Ozone,  'Ozonation,  'Wastewater 
treatment,  'Water  treatment,  Drinking  water,  Po- 
table water,  Trihalomethanes,  Chlorination,  Oxida- 
tion, Biological  oxygen  demand,  Municipal 
wastewater.  Chemical  oxygen  demand,  Japan, 
France,  West  Germany,  Africa,  Israel. 

This  chapter  traces  the  development  of  ozone 
technology,  from  its  discovery  through  its  early 
applications,  particularly  in  the  areas  of  water  and 
wastewater  treatment.  Ozone  is  used  in  the  treat- 
ment of  potable  water  supplies  by  employing 
ozone  as  the  primary  oxidant  before  chlorination. 
This  will  usually  satisfy  most  of  the  oxidant 
demand  of  the  water  being  treated,  thus  lowering 
the  subsequent  demand  for  chlorine  and  minimiz- 
ing the  unwanted  side  reactions  of  chlorination  to 
produce  chlorinated  organic  materials,  such  as  tri- 
halomethanes (THM).  In  municipal  wastewater 
treatment,  ozone  has  been  studied  primarily  for 
disinfection  (following  primary  of  secondary  treat- 
ment), but  also  for  lowering  of  biological  (BOD) 
and  chemical  oxygen  demand  (COD)  levels,  oxida- 
tion of  ammonia,  and  removal  of  color,  nutrients 
and  suspended  solids.  Most  of  the  disinfection 
work  has  been  pioneered  in  the  United  States  since 
the  early  1970s,  where  it  has  been  developed  to  the 
point  of  full-scale  commercial  use.  A  considerable 
amount  of  research  has  been  conducted  by  the 
Japanese  during  the  same  period,  especially   for 


recycling  of  treated  sewage  effluents  for  nonpota- 
ble  purposes  in  water-short  regions  of  that  country. 
More  recently,  French  and  German  investigators 
have  published  results  of  pilot  plant  studies  involv- 
ing ozonation  of  municipal  sewage.  Israeli  scien- 
tists have  been  studying  the  BAC  process  for  treat- 
ment of  sewage  prior  to  ground  recharge.  In  South 
Africa,  ozonation  has  been  shown  to  be  cost-effec- 
tive for  extending  the  operating  lifetimes  of  GAC 
columns  used  to  remove  dissolved  organics  from 
sewage  being  treated  for  potable  reuse.  The  evolu- 
tion of  these  and  other  studies  are  briefly  reviewed. 
(See  also  W88-02503)  (Lantz-PTT) 
W88-02504 


MASS  TRANSFER  OF  OZONE  INTO  AQUE- 
OUS SYSTEMS, 

Mississippi  State  Univ.,  Mississippi  State.  Dept.  of 

Chemical  Engineering. 

For   primary   bibliographic   entry   see   Field   5D. 

W88-02505 


CONTACTING    OF    OZONE    WITH    WATER 
AND  CONTACTOR  OFFGAS  TREATMENT, 

Compagnie  Intercommunale  Bruxelloise  des  Eaux 

(Belgium). 

For   primary   bibliographic   entry   see   Field    5D. 

W88-02506 


RECENT  EXPERIMENTAL  STUDIES  DEAL- 
ING WITH  CORROSION  AND  DEGRADA- 
TION OF  MATERIALS  IN  OZONE-CONTAIN- 
ING ENVIRONMENTS, 

Union    Carbide    Corp.,    Tonawanda,    NY.    Linde 

Div. 

For   primary   bibliographic   entry   see   Field    8G. 

W88-02507 


ANALYSIS  OF  OZONE  IN  AQUEOUS  SOLU- 
TION, 

North  Carolina  Univ.,  Chapel  Hill. 

For   primary   bibliographic   entry   see   Field   5D. 

W88-02508 


INTERFERENCES  BETWEEN  OZONE  AND 
CHLORINE, 

Societe  Degremont,  Rueil-Malmaison  (France). 
Y.  Richard,  and  L.  Brener. 

IN:  Handbook  of  Ozone  Technology  and  Applica- 
tions. Volume  1.  Ann  Arbor  Science,  Ann  Arbor, 
MI.  1982.  p  277-284,  5  fig,  17  ref. 

Descriptors:  'Water  treatment,  'Ozone,  'Chlorine, 
Chemical  reactors,  'Ozonation,  'Disinfection, 
Taste,  Odors,  Color,  Bacteria,  Oxidation,  Chlorine 
dioxide,  Drinking  water. 

Ozone  is  the  most  powerful  oxidizing  and  viricidal 
agent  used  in  drinking  water  treatment.  Its  effects 
(elimination  of  organics,  tastes,  odors  and  color) 
have  been  described  widely.  In  numerous  cases, 
however,  it  has  been  observed  that  after  post- 
ozonatioii  treatment,  nonpathogenic  organisms 
proliferate  in  the  water  distribution  network, 
whereas  they  were  absent  from  the  treated  water 
at  the  outlet  of  the  plant.  To  avoid  this  bacterial 
growth,  (caused  by  rapid  decomposition  of  ozone 
in  water)  a  more  stable  oxidizing  agent,  such  as 
chlorine  or  chlorine  dioxide,  is  added  continuous- 
ly. The  dose  of  chlorine  or  chlorine  dioxide  that 
must  be  added  in  the  presence  of  ozone  for  main- 
taining water  disinfection  in  the  distribution  net- 
work is  affected  by:  (1)  the  level  of  each  specific 
oxidizing  agent  present;  (2)  specific  reactions  of 
ozone  with  chlorine  or  chlorine  dioxide;  and  (3) 
the  effects  of  the  two  combined  oxidants.  This 
interference  is  further  described.  (See  also  W88- 
02503)  (Lantz-PTT) 
W88-02509 


ANALYTICAL  INSTRUMENTATION  FOR 
CONTROL  OF  OZONATION  SYSTEMS, 

Societe  Degremont,  Rueil-Malmaison  (France). 
M.  Pare. 

IN:  Handbook  of  Ozone  Technology  and  Applica- 
tions. Volume  1.  Ann  Arbor  Science,  Ann  Arbor, 
MI.  1982.  p  285-303,  11  fig,  1  tab,  5  ref. 


Descriptors:  'Chemical  analysis,  'Ozonation, 
•Monitoring,  'Water  quality,  'Measuring  instru- 
ments, Ozone,  Chemiluminescence,  Ultraviolet  ra- 
diation, Amperomctry,  Calorimetry,  Potentio- 
metry. 

Ozone  is  used  increasingly  in  industry,  particularly 
in  water  treatment,  for  its  high  oxidizing  and  bacte- 
ricidal powers.  Commercial  production  of  ozone  is 
obtained  in  reactors,  known  as  ozonators,  using  the 
corona  discharge  process  whereby  air  or  oxygen  is 
passed  through  a  strong  electric  field.  Ozone  utili- 
zation consists  of  placing  the  ozonated  gas  into 
contact  with  the  product  to  be  treated.  In  the  case 
of  water  treatment,  for  instance,  a  specific  treat- 
ment parameter  is  the  amount  of  residual  ozone 
measured  in  the  liquid  after  a  certain  contact  time. 
Any  leaks  occurring  during  ozone  production  or 
application  processes  may  be  hazardous  to  operat- 
ing personnel  and  surrounding  equipment.  Three 
types  of  instruments  are  available  to  measure:  (1) 
atmospheric  ozone  or  ozone  present  in  the  ambient 
air;  (2)  commercially  produced  ozone;  and  (3) 
ozone  in  liquids,  particularly  in  water.  These  meas- 
urements are  obtained  via:  (1)  UV  radiation;  (2) 
chemiluminescence  of  ethylene;  (3)  amperometry; 
(4)  calorimetry;  and  (5)  potentiometry.  Sixteen  dif- 
ferent instruments  for  obtaining  these  measure- 
ments are  presented.  (See  also  W88-02503)  (Lantz- 
PTT) 
W88-02510 


DESIGN  ENGINEERING  ASPECTS  OF  OZON- 
ATION SYSTEMS, 

Purdue  Univ.,  Lafayette,  IN. 

For   primary   bibliographic   entry   see   Field   5D. 

W88-02511 


MECHANISMS,  RATES  AND  SELECTIVITIES 
OF  OXIDATIONS  OF  ORGANIC  COM- 
POUNDS INITIATED  BY  OZONATION  OF 
WATER, 

Eidgenoessische  Technische  Hochschule,   Zurich 

(Switzerland). 

For   primary   bibliographic   entry  -see   Field   5D. 

W88-02512 


DECONTAMINATION  OF  NITRATE  POLLUT- 
ED WATER, 

Minnesota  Univ.,  Minneapolis.  Dept.  of  Chemical 

Engineering. 

For   primary  bibliographic   entry   see   Field   5D. 

W88-02693 


CONCENTRATION    OF   SYNFUEL   PROCESS 
CONDENSATES  BY  REVERSE  OSMOSIS, 

Bend  Research,  Inc.,  OR. 

For   primary   bibliographic   entry   see   Field   5D. 

W88-02694 


CONCENTRATION  POLARIZATION  EFFECTS 
IN  THE  USE  OF  MICELLAR-ENHANCED  UL- 
TRAFILTRATION TO  REMOVE  DISSOLVED 
ORGANIC  POLLUTANTS  FROM 

WASTEWATER, 

Oklahoma   Univ.,   Norman.   School   of  Chemical 
Engineering  and  Materials  Science. 
For   primary   bibliographic   entry   see   Field   5D. 
W88-02695 


SENSITIVE  METHODS  FOR  THE  DETERMI- 
NATION OF  MICROBIAL  ACTIVITIES  IN 
WATER  SAMPLES  USING  FLUORIGENIC 
SUBSTRATES, 

ESWE-Inst.    fuer   Wasserforschung   und    Wasser- 

technologie     G.m.b.H.,     Weisbaden     (Germany, 

F.R.). 

For  primary  bibliographic  entry  see  Field  5A. 

W88-02723 


APPROPRIATE  METHODS  OF  TREATING 
WATER  AND  WASTEWATER  IN  DEVELOP- 
ING COUNTRIES. 

For  primary  bibliographic  entry  see  Field  5D. 
W88-02732 
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Field  5— WATER  QUALITY  MANAGEMENT  AND  PROTECTION 


Group  5F — Water  Treatment  and  Quality  Alteration 


PROBLEM,  INTERFACE  FOR  DECISION  AND 
APPROPRIATE  TECHNOLOGY-SCIENCE 

TECHNOLOGY,    TECHNOLOGY    TRANSFER 
AND  UTILIZATION, 

Oklahoma  Univ.,  Norman.  School  of  Civil  Engi- 
neering and  Environmental  Science. 
For  primary  bibliographic  entry  see  Field  6A. 
W88-02733 


PREDICTION  METHODOLOGY  FOR  SUITA- 
BLE WATER  AND  WASTEWATER  PROCESS- 
ES, 

Oklahoma  Univ.,  Norman. 

For   primary   bibliographic   entry   see   Field    5D. 

W88-02734 


WATER  SUPPLIES  IN  RURAL  AREAS  OF  DE- 
VELOPING COUNTRIES, 

Technische  Hogeschool  Delft  (Netherlands). 

For   primary   bibliographic   entry   see   Field   6D. 

W88-02736 


METHODS  OF  CHOICE:  SMALL  WELLS, 
SLOW  SAND  FILTRATION,  AND  RAPID 
SAND  FILTRATION  FOR  WATER  SUPPLIES 
IN  DEVELOPING  AREAS, 

National  Taiwan  Univ.,  Taipei. 

K.  G.  Li. 

IN:  Appropriate  Methods  of  Treating  Water  and 

Wastewater  in  Developing  Countries.  Ann  Arbor 

Science,  Ann  Arbor,  MI.  1982.  p  186-206,  9  fig,  37 

ref. 

Descriptors:  *Water  treatment,  *Sand  filters,  'Fil- 
tration, *Wells,  'Developing  countries,  Ground- 
water mining,  Infiltration,  Disinfection,  Coagula- 
tion, Coagulants,  Flocculation,  Sedimentation, 
Chlorination,  Water  treatment  facilities. 

Small  wells  and  filtration  methods  for  use  in  rural 
community  water  supplies  in  developing  countries 
are  described.  To  determine  the  appropriate  loca- 
tion for  a  well,  all  the  geological  data  available 
should  be  examined.  Dug  wells  are  holes  or  pits 
dug  by  hand  or  machine  tools  which  extend  into 
the  ground  to  tap  the  water  table.  When  dug  wells 
are  used  to  supply  water  to  a  small  community  it 
may  be  five  or  six  meters  in  diameter  and  from 
three  to  twelve  meters  in  depth.  Bored  wells  are 
constructed  by  drilling  in  unconsolidated  material 
with  hand-operated  or  power-driven  earth  augers. 
Driven  wells  which  are  up  to  ten  centimeters  in 
diameter  and  twenty  meters  deep  can  be  installed 
only  in  soft  formations  relatively  free  of  cobbles  or 
boulders.  Jetted  wells  are  constructed  by  a  high- 
velocity  stream  of  water  which  is  directed  down- 
ward into  the  earth  to  jet  the  well  pipe  into  place. 
Sanitary  protection  of  small  wells  includes  the 
lining  of  the  well  sides  with  impervious  material, 
applying  an  impervious  apron  around  the  well 
mouth,  and  assuring  that  an  area  within  a  radius  of 
about  fifteen  meters  from  the  well  is  kept  free  from 
pollution.  Slow  sand  filtration  is  probably  the 
cheapest  and  simplest  method  of  water  treatment. 
The  advantages,  mechanisms,  and  design  of  slow 
sand  filters  are  discussed.  Rapid  sand  filtration  is 
readily  adapted  to  more  turbid  waters.  Rapid  sand 
filtration  plant  processes  of  coagulation,  floccula- 
tion, and  sedimentation  are  discussed.  Chlorination 
is  used  at  rapid  sand  filter  plants  for  destroying 
disease  bacteria.  Possible  procedures  for  the  dis- 
posal of  water  treatment  plant  residue  include: 
direct  discharge  to  a  receiving  stream  with  an 
adequate  flow  rate  or  drainage  system,  lagoons  or 
sludge  drying  beds,  hauling  away  for  surface  land 
application,  discharge  into  a  municipal  sewerage 
system,  reciruculation  and  reuse  of  filter  wash- 
waters,  dewatering  of  sludge,  and  reclamation  of 
alum  or  other  useful  constituents.  (See  also  W88- 
02732)  (Geiger-PTT) 
W88-02737 


MODEL  ACCEPTANCE,  LESSONS  OF  HISTO- 
RY AND  MANAGEMENT  CONCERNS, 

Oklahoma  Univ.,  Norman. 

Foi  primary  bibliographic  entry  sec  Field  6A. 

W88-02740 


MODIFIED  LINEAR  PROGRAMMING  GRA- 
DIENT METHOD  FOR  OPTIMAL  DESIGN  OF 
LOOPED  WATER  DISTRIBUTION  NET- 
WORKS, 

Asian  Inst,  of  Tech.,  Bangkok  (Thailand).  Div.  of 

Industrial  Engineering  and  Management. 

O.  Fujiwara,  B.  Jenchaimahakoon,  and  N.  C.  P. 

Edirisinghe. 

Water  Resources  Research   WRERAQ,   Vol.   23, 

No.  6,  p  977-982,  June  1987.  1  fig,  3  tab,  17  ref. 

Descriptors:  'Network  design,  'Water  distribu- 
tion, 'Linear  programming  gradient  method,  'Sys- 
tems analysis,  'Model  studies,  'Linear  program- 
ming, 'Computers,  'Computer  programs,  'Data 
interpretation,  Mathematical  studies,  Mathematical 
equations,  Looped  water  distribution  networks, 
Comparison  studies. 

A  modified  linear  programming  gradient  (LPG) 
method  is  presented  for  solving  looped  water  dis- 
tribution network  problems,  together  with  a  math- 
ematically rigorous  derivation  of  the  LPG  model. 
The  LPG  method  of  Alperovits  and  Shamir  is 
modified  in  terms  of  both  search  direction  and  step 
size.  A  quasi-Newton  search  direction  is  proposed 
instead  of  the  steepest  descent  direction,  and  the 
step  size  is  determined  by  a  backtracking  line 
search  method  instead  of  a  fixed  step  size.  The 
modified  method  is  applied  to  a  numerical  exam- 
ple, where  it  provides  an  improved  solution  in 
comparison  to  the  original  LPG  method.  (Author's 
abstract) 
W88-02775 


LEGIONELLA  AND  THE  ENVIRONMENT, 

Pittsburgh  Univ.,  PA.  Dept.  of  Industrial  Environ- 
mental Health  Sciences. 
G.  Keleti,  and  M.  A.  Shapiro. 
CRC  Critical  Reviews  in  Environmental  Control 
Vol.   17,  No.  2,  p  133-185,   1987.  6  tab,   120  ref. 

Descriptors:  'Legionella  bacteria,  'Bacteria, 
'Water  supply  systems,  'Water  treatment,  'Public 
health,  'Literature  review,  'Disinfection,  'Human 
diseases,  'Reviews,  Hazards,  Epidemiology,  Cool- 
ing towers,  Condensers,  Institutions,  Decontamina- 
tion, Thermal  alteration,  Hyperchlorination,  Pa- 
thology, Infection. 

A  review  of  the  outbreaks  of  Legionnaire's  Disease 
caused  by  a  bacterium  called  Legionella  pneumo- 
phila was  presented  and  linked  epidemiologically 
to  aquatic  environments  including  cooling  towers 
and  evaporative  condensers  attached  to  buildings, 
hotels,  hospitals,  shopping  malls  and  other  facili- 
ties. Because  Legionella  is  commonly  present  in 
water  supplies  of  health  institutions,  a  reliable  de- 
contamination method  is  required  which  would 
decrease  the  number  of  Legionella  so  that  the 
bacteria  could  be  eliminated  as  the  source  of  noso- 
comial infections  among  patients.  The  review  arti- 
cle reported  on  recent  information  related  to  bio- 
logical properties  of  Legionella  spp.  and  analyzed 
the  literature  devoted  to  environmental  sources, 
distribution,  and  amplification  of  Legionellaceae. 
The  role  of  microorganisms  in  survival  and  multi- 
plication of  Legionella  was  described.  Legionella 
antibacterial  and  decontamination  methods,  both 
proposed  and  previously  used,  including  thermal 
alteration,  hyperchlorination,  disinfection  with 
quaternary  ammonium  compounds,  ozonation,  and 
ultraviolet  irradiation  were  evaluated  critically.  It 
was  concluded  that  prevention  of  nosocomial  in- 
fections of  legionellosis  can  be  realized  almost  fully 
in  hospitals  and  institutions  by  use  of  thermal  alter- 
ation procedures,  hyperchlorination  and  proper 
maintenance  of  the  water  distribution  system.  The 
prevention  of  community-acquired  legionellosis 
and  outbreaks  of  the  disease  is  more  difficult  and 
hinges  on  the  establishment  of  the  optimal  concen- 
tration of  effective  disinfectants  in  different  types 
of  cooling  systems.  (Wood-PTT) 
W88-02798 


WATER  TREATMENT  IN  THE  KANSAS  CITY 
METROPOLITAN  AREA, 

W.  Anderson,  R.  Goold,  and  F.  Pogge. 

Water  Engineering  and  Management  WENMD2, 

Vol.  134,  No.  5,  p  32-36,  May  1987. 


Descriptors:  'Water  treatment  facilities,  'Water 
treatment,  'Water  distribution,  'Water  districts, 
•Kansas  City,  'Missouri,  Kansas,  Economic  as- 
pects, Water  use,  Wells,  Water  conveyance,  Water 
management. 

The  Kansas  City  Metropolitan  Area's  population 
of  nearly  12  million  is  distributed  throughout 
seven  counties  in  Kansas  and  Missouri.  Among  the 
major  water  utilities  serving  the  needs  of  the  met- 
ropolitan area  are  the  City  of  Kansas  City  in 
Missouri,  the  City  of  Independence  in  Missouri, 
and  the  Water  District  No.  1  of  Johnson  County  in 
Kansas.  Profiles  of  each  of  these  utility  companies 
are  presented  showing  differences  in  size,  facilities, 
history  and  operating  characteristics.  Water  treat- 
ment and  conveyance  methods  are  presented  along 
with  economic  aspects  for  each  utility  company 
(Wood-PTT) 
W88-02806 


UNCONVENTIONAL  TOUCHES  TO  CONVEN- 
TIONAL DESIGN, 

Stamford  Water  Co.,  CT. 

G.  Thornhill. 

Water  Engineering  and  Management  WENMD2, 

Vol.  134,  No.  5,  p  48-49,54,  May  1987. 

Descriptors:  'Water  treatment  facilities,  'Water 
treatment,  'Jet  mixing,  'Dynamic  backwash. 
Mixing,  Backwash,  Economic  aspects,  Design  cri- 
teria, Costs,  Construction  costs,  Operating  costs, 
Effluents. 

Due  to  limited  financial  resources,  Stamford  Water 
Company  managers  and  design  engineers  sought 
ways  in  which  to  minimize  construction  costs  and 
future  operating  expenses  of  the  new  water  treat- 
ment plant  needed  in  order  to  comply  with  provi- 
sions of  the  Safe  Drinking  Water  Act  of  1974.  The 
fiscal  restrictions  resulted  in  a  seven-year  construc- 
tion project  which  provided  the  utility  company 
with  sufficient  time  to  study  a  variety  of  design 
options,  including  jet  mixing  techniques  and  an 
adaptation  of  an  automatic  backwash  system,  and 
to  consider  the  alternatives  in  terms  of  available, 
less-costly  technology.  Although  a  conventional 
design  approach  was  selected,  jet  mixing  tech- 
niques instead  of  the  usual  mechanical  mixing  tech- 
nology was  considered  and  adopted  because  of 
immediate  savings  in  construction  costs  due  to  the 
lower  interior  space  requirements  of  the  jet  mixer. 
Substantial  operational  savings  because  of  de- 
creased chemical  usage,  mixing  time,  and  power 
consumption  are  also  expected.  Although  jet 
mixing  had  been  used  previously  in  the  treatment 
of  wastewater,  there  were  no  known  applications 
in  the  water-supply  industry.  There  was,  however, 
no  risk  involved  in  adapting  the  automatic  back- 
wash system  to  form  a  closed  loop  to  return  the 
backwash  effluent  to  the  original  point  of  water 
entry  into  the  plant  using  existing  pumping  capac- 
ity and  eliminating  the  need  for  increasing  the 
capacity  of  the  clear  well  to  provide  the  water 
supply  required  for  a  conventional  backwash  oper- 
ation. The  water  treatment  facility  was  put  into 
service  late  in  1986  and  the  performance  records  of 
the  jet  mixer  and  the  dynamic  backwash  system 
have  met  expectations  so  far  in  every  major  re- 
spect. (Wood-PTT) 
W88-02807 


WATER  PLANT  DESIGNED  FOR  MULTIPLE 
SOURCES, 

Ossining  Public  Works  Dept.,  NY. 

M.  R.  Sterlacci,  and  W.  E.  McFarland. 

Public  Works  PUWOAH,  Vol.  118,  No.  6,  p  79-80, 

June  1987. 

Descriptors:  'Water  treatment,  'Water  treatment 
facilities,  'Multiple  source  water  treatment,  Ossin- 
ing, New  York,  Drinking  water,  Combined  water, 
Surface  water,  Water  conveyance  structures,  Fil- 
tration, Raw  water,  Water  quality  control. 

Faced  with  increasing  demands  for  water  and  dete- 
riorating raw  water  quality,  the  Village  of  Ossin- 
ing, on  the  Hudson  River  in  New  York,  undertook 
to  expand  and  double  the  capacity  of  its  surface 
water  treatment  plant.  Special  features  of  the  new 
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facility  include  the  ability  to  draw  raw  water  from 
either  of  two  sources  or  to  blend  water  from  both 
depending  on  the  raw  water  quality,  and  the  addi- 
tion of  a  full-scale  pilot  filtration  facility  for  experi- 
mentation with  alternative  filtration  methods  in 
order  to  determine  the  most  effective  and  economi- 
cal means  of  treatment.  Details  of  the  rehabilita- 
tion, expansion  and  adaptation  of  the  existing 
water  treatment  plant  to  enable  use  of  water  from 
either  the  Indian  Brook  Reservoir  or  the  Croton 
aqueduct  or  both  were  provided.  (Wood-PTT) 
W88-02811 


ADJUSTING  TO  NEEDS  AND  NEIGHBORS  IN 
WATER  TREATMENT  PLANT  DESIGN, 

Grand  Haven  City  Manager,  MI. 

L.  R.  Deetjen,  and  R.  C.  Mulder. 

Public  Works  PUWOAH,  Vol.  118,  No.  6,  p  91-93, 

June  1987. 

Descriptors:  'Water  treatment  facilities,  'Water 
treatment,  'Economic  aspects,  'Water  demand, 
Water  management,  Water  rates,  Water  require- 
ments. Water  supply,  Filtration,  Water  quality, 
Grand  Haven,  Michigan,  Bond  issues,  Costs,  Con- 
struction costs,  Interest  rates,  Backwash,  Public 
relations.  Public  opinion. 

The  plans  for  a  new  water  treatment  plant  in 
Grand  Haven,  Michigan,  were  almost  completed 
when  high  interest  rates  and  the  loss  of  several 
large  water  customers  and  increased  residential 
water  conservation  changed  the  economic  aspects 
of  the  project  and  the  water  demand.  As  a  result  of 
these  events,  the  communities  involved  reassessed 
their  previous  water  use  projections  and  sought 
alternatives.  An  engineering  study  showed  that  a 
12-mgd  plant  instead  of  the  proposed  18-mgd  facil- 
ity would  be  adequate,  that  the  old  intakes  could 
be  used,  and  that  if  the  existing  site  were  used,  the 
total  cost  of  the  new  facilities  would  be  about  6.9 
million  dollars  rather  than  the  previously  proposed 
15  million  dollars.  The  treatment  and  backwash 
water  reclamation  systems  for  the  revised  project 
were  described.  Because  the  plant  is  located  in  a 
residential  neighborhood,  an  extensive  public  infor- 
mation program  was  established  and  architectural 
and  landscaping  design  received  a  great  deal  of 
consideration.  Most  treatment  processes  were  con- 
structed underground,  which  resulted  in  a  relative- 
ly low  silhouette  for  the  building  whose  exterior 
walls  were  of  materials  compatible  with  the  sur- 
rounding neighborhood.  Economic  aspects  of  the 
project  funding  were  briefly  discussed.  (Wood- 
PTT) 
W88-02813 


LOW  TECHNOLOGY  WATER  PURIFICATION 
BY  BENTONITE  CLAY  AND  MORINGA  OLEI- 
FERA  SEED  FLOCCULATION  AS  PER- 
FORMED IN  SUDANESE  VILLAGES:  EF- 
FECTS ON  SCHISTOSOMA  MANSONI  CER- 
CARIAE, 

Danish  Bilharziasis  Lab.,  Charlottenlund. 
A.  Olsen. 

Water  Research  WATRAG,  Vol.  21,  No.  5,  p  517- 
522,  1987.  5  fig,  1  tab,  21  ref. 

Descriptors:  'Bentonite,  'Water  treatment,  'Para- 
sites, 'Flocculation,  Turbidity,  Drinking  water, 
Sudan,  Nile  River. 

Schistosoma  mansoni  cercariae  were  removed 
from  clear  and  turbid  water  by  flocculation  with 
Sudanese  bentonite  clays,  with  Moringa  oleifera 
seeds  as  well  as  with  pure  bentonite.  The  floccula- 
tion technique  employed  corresponds  to  that  used 
to  clarify  Nile  water  in  Sudanese  villages.  Moringa 
seeds,  pure  bentonite  and  one  type  of  bentonite 
clay  were  able  to  reduce  the  number  of  cercariae 
by  more  than  90%,  indicating  that  in  addition  to 
their  clarifying  properties,  these  materials  have  a 
hygienic  effect.  (Author's  abstract) 
W88-02821 

AGEING  OF  ALUMINIUM  HYDROXIDE 
FLOCS, 

British  Aerospace  Aircraft  Group,  Kingston  upon 
Thames  (England). 
R.  J.  Francois. 


Water  Research  WATRAG,  Vol.  21,  No.  5,  p  523- 
531,  1987.  17  fig,  3  tab,  24  ref. 

Descriptors:  'Flocculation,  'Water  treatment, 
•Aluminum  sulfate,  'Aging,  Kaolinite,  Mathemati- 
cal analysis,  Electrophoresis,  Solubility,  Alumi- 
num. 

The  aging  processes  of  kaolinite  suspensions  floc- 
culated with  A12(S04)3  under  a  variety  of  differ- 
ent but  well-controlled  flocculation  conditions 
were  studied  by  measuring  their  average  diameter, 
diameter  distribution,  strength,  and  electrophoretic 
mobility.  Three  periods  could  be  distinguished  in 
the  aging  process.  Initial  floe  shrinkage  is  due 
mainly  to  cementation-aggregation.  In  the  first  6-8 
h,  dependent  on  conditions,  average  diameter  re- 
duces from  about  500  to  about  220  micrometers. 
During  the  following  4  days  a  shrinkage  to  about 
180  micrometers  occurs,  due  mainly  to  condensa- 
tion-polymerization and  crystallization.  In  the 
third  period,  average  diameter  increases  because  of 
Oswald  ripening  of  the  crystals.  During  aging,  floe 
diameter  distribution  narrows.  Floe  shrinkage 
during  aging  is  definitely  not  due  to  erosion  of 
particles  from  the  floe  surface.  The  change  in 
electrophoretic  mobility  during  aging  provides  in- 
formation on  the  thickness  and  homogeneity  of  the 
layer  of  insoluble  hydroxides  around  the  destabi- 
lized clay  particles.  The  influence  of  a  wide  range 
of  different  flocculation  process  parameters  on  the 
floe  aging  process  is  summarized,  as  is  the  influ- 
ence of  the  aging  process  on  floe  strength  and  floe 
density.  The  evolution  of  the  effective  floe  density 
can  be  described  mathematically  (a  formula  is 
given  in  the  text).  (Airone-PTT) 
W88-02822 


EFFECT  OF  OXIDANTS  ON  MICROALGAL 
FLOCCULATION, 

Technion  -  Israel  Inst,  of  Tech.,  Haifa.  Dept.  of 
Environmental  and  Water  Resources  Engineering. 
For  primary  bibliographic  entry  see  Field  5D. 
W88-02823 


CORRELATION  OF  HUMIC  SUBSTANCE  TRI- 
HALOMETHANE   FORMATION   POTENTIAL 
AND  ADSORPTION  BEHAVIOR  TO  MOLECU- 
LAR WEIGHT  DISTRIBUTION  IN  RAW  AND 
CHEMICALLY  TREATED  WATERS, 
King  Saud  Univ.,  Riyadh  (Saudi  Arabia).  Dept.  of 
Civil  Engineering. 
A.  M.  El-Rehaili,  and  W.  J.  Weber. 
Water  Research  WATRAG,  Vol.  21,  No.  5,  p  573- 
582,   1987.   14  fig,  5  tab,  13  Research  Grant  No. 
80735901   from  Exploratory  Research   Programs, 
U.  S.  EPA. 

Descriptors:  'Humic  acids,  'Adsorption,  'Chloro- 
form, 'Chlorination,  'Water  treatment,  Chemical 
reactions,  Organic  compounds,  Activated  carbon, 
Liming,  Aluminum  sulfate,  Fulvic  acids,  Chlorinat- 
ed hydrocarbons,  Carcinogens. 

The  molecular  weight  distributions  (MWDs)  of 
several  commercially  prepared  humic  and  fulvic 
acids  and  organic  matter  present  in  natural  waters 
were  analyzed  by  gel  chromatography.  The  re- 
sponses of  these  substances  to  treatment  by  alum 
coagulation,  lime  softening,  and  activated  carbon 
adsorption  were  also  analyzed,  as  were  their  triha- 
lomethane  formation  potentials  before  and  after 
each  treatment.  The  treatability  characteristics  and 
trihalomethane  formation  potentials  of  the  different 
organic  substances  were  then  related  to  their  re- 
spective MWDs.  Differences  in  the  MWDs  were 
found  to  effect  differences  in  the  behavior  of 
lumped  parameter  measures  of  organic  matter 
(such  as  TOC)  with  respect  to  the  several  treat- 
ment operations.  The  treatments  in  turn  were  ob- 
served to  alter  the  MWDs  of  the  organic  sub- 
stances as  well  as  their  phenomenological  behavior 
in  subsequent  process  operations.  (Author's  ab- 
stract) 
W88-02828 


OZONE    ABSORPTION    IN    WATER:    MASS 
TRANSFER  AND  SOLUBILrTY, 

Centre    National    de    la    Recherche    Scientifique, 
Toulouse  (France).  Lab.  d'Anlyse  des  Interactions 


et  Couplages. 

For   primary   bibliographic   entry   see   Field    5D. 

W88-02851 


RATIONALES  FOR  MULTIPLE  STAGE  OZON- 
ATION IN  DRINKING  WATER  TREATMENT 
PLANTS, 

Rice  International  Consulting  Enterprises,  Aston, 

MD. 

R.  G.  Rice. 

Ozone  Science  and  Engineering  OZSEDS,  Vol.  9, 

No.  1,  p  37-62,  1987.  8  fig,  8  tab,  20  ref. 

Descriptors:  'Ozonation,  'Water  treatment,  'Dis- 
infection, 'Drinking  water,  Costs,  Energy,  Tastes, 
Odors,  Case  studies. 

Starting  in  the  early  1970s,  the  application  of  ozone 
for  drinking  water  treatment  began  to  evolve  from 
primarily  single-purpose,  single-stage  use  for  disin- 
fection, taste  and  odor  control  or  iron  and  manga- 
nese oxidation,  to  multi-purpose  uses  of  ozone.  As 
a  result,  most  of  the  newer  drinking  water  treat- 
ment plants  have  installed  two-  and  even  three- 
stages  of  ozonation,  in  order  to  maximize  the  tech- 
nological benefits  of  ozone  and  to  minimize  the 
costs  involved.  Several  case  examples  of  two-  and 
three-stage  ozonation  are  discussed.  In  many  in- 
stances the  application  of  several  stages  of  ozone 
actually  requires  less  ozone  (therefore  less  energy) 
than  when  applied  for  disinfection  alone  in  a 
single-stage.  In  addition,  higher  water  qualities  are 
obtained  by  applying  these  new  ozonation  princi- 
ples. (Author's  abstract) 
W88-02852 


BACTERIAL  COLONIZATION  AND  ENDO- 
TOXIN CONTENT  OF  A  NEW  RENAL  DIALY- 
SIS WATER  SYSTEM  COMPOSED  OF  ACRY- 
LONITRILE  BUTADIENE  STYRENE, 

Harvard  School  of  Public  Health,  Boston,  MA. 
For  primary  bibliographic  entry  see  Field  5B. 

W88-02870 


OXIDATION  OF  TRACE  CONTAMINANTS  IN 
DRINKING  WATER, 

Louisiana   State   Univ.,    Baton    Rouge.    Dept.   of 
Chemical  Engineering. 
F.  Groves. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  PB86- 170461/ 
AS.  Price  codes:  A02  in  paper  copy,  A01  in  micro- 
fiche. Completion  Report,  Louisiana  Water  Re- 
sources Research  Institute,  Baton  Rouge.  Decem- 
ber 1985.  14  p,  4  tab,  13  ref.  Contract  No.  14-08- 
0001-G-909.  Project  No.  USGS  G909-02. 

Descriptors:  'Drinking  water,  'Chlorinated  hydro- 
carbons, 'Louisiana,  'Water  treatment,  Oxidation, 
Potassium  ferrate. 

Contamination  of  drinking  water  by  traces  of  or- 
ganic chemicals  is  of  special  concern  because  of 
health  effects  of  these  materials.  Louisiana  waters 
are  especially  susceptible  to  this  contamination  be- 
cause of  industrial  discharges  stemming  from  large 
petrochemical  industries.  Chlorinated  organics  in 
drinking  water  can  arise  from  industrial  effluents 
or  from  chlorination  of  naturally  occurring  organ- 
ics during  disinfection.  The  objective  of  this 
project  was  to  study  the  use  of  a  powerful  oxidiz- 
ing agent,  potassium  ferrate,  for  the  decomposition 
of  organics  in  drinking  water.  Benzene,  dichlor- 
oethane,  trichloroethylene,  chloroform,  chloroben- 
zene,  and  tetrachloroethylene  at  100  ppb  in  water 
were  treated  at  room  temperature  with  ferrate. 
Fifty  to  one  hundred  parts  of  ferrate  by  weight 
were  used  per  part  of  organic.  The  pH  was  in  the 
6.5-7.5  range.  Only  trichloroethylene  was  much 
affected  by  ferrate.  It  was  41  to  87%  decomposed. 
The  other  organics  were  less  than  25%  decom- 
posed. It  is  concluded  that  potassium  ferrate  is 
unlikely  to  be  generally  useful  in  oxidizing  chlorin- 
ated organics  in  water.  (Groves-LA  St.  U.) 
W88-03178 
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DESTRUCTION  OF  HAZARDOUS  COM- 
POUNDS BY  ULTRAVIOLET  CATALYZED 
OXIDATION  WITH  HYDROGEN  PEROXIDE, 

Connecticut  Univ.,  Storrs. 
D.  W.  Sundstrom,  and  H.  E.  Klei. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  PB87-149357/ 
AS.  Price  codes:  A04  in  paper  copy,  A01  in  micro- 
fiche. Final  Technical  Completion  Report.  Octo- 
ber 1986.  71  p,  45  fig,  3  tab,  28  ref.  Contract  No. 
1 4-08-000 1-G- 1064.  Project  No.  USGS  G1064. 

Descriptors:  *Hazardous  materials,  *Hydrogen 
peroxide,  'Ultraviolet  radiation,  *Water  treatment, 
Aromatic  compounds,  Chlorinated  hydrocarbons, 
Oxidation. 

Toxic  and  hazardous  compounds  are  often  present 
in  water  supplies  at  low  concentrations,  which  can 
make  their  removal  difficult  and  costly  by  conven- 
tional treatment  processes.  This  project  investigat- 
ed the  destruction  of  hazardous  compounds  in 
water  by  ultraviolet  catalyzed  oxidation  using  hy- 
drogen peroxide  as  the  oxidizing  agent.  The  effec- 
tiveness of  this  process  was  determined  with  a 
variety  of  aliphatic  and  aromatic  compounds,  in- 
cluding trichloroethylene,  chloroform,  dichloro- 
methane,  benzene,  chlorobenzene,  chlorophenol, 
and  diethyl  phthalate.  The  reactions  were  conduct- 
ed in  batch  and  flow  reactors  equipped  with  low 
pressure  ultraviolet  lamps.  The  course  of  the  reac- 
tions was  followed  with  time  by  analysis  of  sam- 
ples with  a  flame  ionization  gas  chromatograph. 
The  combination  of  ultraviolet  light  and  hydrogen 
peroxide  was  effective  in  decomposing  all  of  the 
organic  compounds  studied.  The  rates  of  destruc- 
tion increased  with  increasing  hydrogen  peroxide 
concentration  and  ultraviolet  light  intensity,  and 
were  highly  dependent  on  chemical  structure. 
Trichloroethylene  and  2,4,6-trichlorophenol  had 
the  fastest  reaction  rates  among  the  compounds 
studied.  The  concentrations  of  these  compounds 
could  be  reduced  to  1%  of  the  original  values  in 
less  than  50  min  reaction  time.  For  the  chlorinated 
aliphatics,  all  of  the  reacted  chlorine  was  convert- 
ed to  chloride  ion,  indicating  that  the  chlorinated 
structures  were  destroyed.  (USGS) 
W88-03186 


CONTRIBUTION  OF  TAP  WATER  TO  MINER- 
AL INTAKES  OF  CANADIAN  PRESCHOOL 
CHILDREN, 

Guelph  Univ.  (Ontario).  Dept.  of  Nutrition. 
For  primary  bibliographic  entry  see  Field  5C. 
W88-03478 


5G.  Water  Quality  Control 


ANALYTICAL      INSTRUMENTATION      FOR 
CONTROL  OF  OZONATION  SYSTEMS, 

Societe  Degremont,  Rueil-Malmaison  (France). 
For  primary  bibliographic  entry  see  Field  5F. 
W88-02510 


MANAGEMENT    OF    BOTTOM    SEDIMENTS 
CONTAINING  TOXIC  SUBSTANCES. 

For  primary  bibliographic  entry  see  Field  5C. 
W88-02513 


STUDY  ON  IMPROVEMENT  OF  THE 
MARINE  ENVIRONMENT, 

Bureau  of  Ports  and  Harbors,  Tokyo  (Japan). 
K.  Fujimori. 

IN:  Management  of  Bottom  Sediments  Containing 
Toxic  Substances,  Proceedings  of  the  11th  U.S./ 
Japan  Experts  Meeting,  November  4-6,  1985,  Seat- 
tle, WA.  April  1987.  p  1-14,  9  fig,  3  tab. 

Descriptors:  *Water  quality  control,  'Marine  envi- 
ronment, 'Water  pollution  control,  Eutrophica- 
tion,  Organic  loading,  Seawater,  Cleanup  oper- 
ations. 

Although  the  marine  environment  in  Japan  has 
significantly  improved,  problems  such  as  eutroph- 
i<  anon  in  closed  bays  still  remain.  The  Ministry  of 
Iransport  has  undertaken  an  investigation  with 
regard    to    improving    the    marine    environment 


through  direct  control  projects  (undertaken  by  the 
Ministry  of  Transport)  and  subsidized  projects  (un- 
dertaken by  local  public  bodies  with  government 
subsidy).  Special  investigations  are  made  on  the 
prevention  and  elimination  of  organic  pollution  in 
closed  bays.  This  paper  describes  future  studies  on 
improvement  of  the  marine  environment  with  spe- 
cial reference  to  changes  in  the  marine  environ- 
ment and  results  obtained  in  investigations  already 
conducted.  Change  in  seawater,  and  bottom 
sludge,  sea  circulation,  the  self-cleaning  of  the  sea 
and  its  enhancement,  and  future  sea  cleaning  meas- 
ures are  aspects  of  this  discussion.  (See  also  W88- 
02513)  (Lantz-PTT) 
W88-02514 


LAKE  RESTORATION  METHODS:  SOME 
WORK,  SOME  DONT, 

Corvallis  Environmental  Research  Lab.,  OR. 
S.  A.  Peterson. 

IN:  Management  of  Bottom  Sediments  Containing 
Toxic  Substances,  Proceedings  of  the  11th  U.S./ 
Japan  Experts  Meeting,  November  4-6,  1985,  Seat- 
tle, WA.  April  1987.  p  15-25,  37  ref. 

Descriptors:  'Lake  restoration,  'Water  quality, 
'Cleanup  operations,  Biomass,  Biological  treat- 
ment, Water  circulation,  Hypolimnetic  withdraw- 
al, Withdrawal,  Sediment  load,  Nutrients,  Per- 
formance evaluation. 

Lake  restoration  has  grown  out  of  pilot  and  full- 
scale  lake  manipulation  studies  of  the  late  1960s 
and  early  1970s.  Some  procedures  have  proven  to 
be  successful,  and  some  have  failed.  This  paper 
broadly  divides  the  techniques  into  those  that  have 
proven  to  be  successful,  those  that  require  more 
research,  and  combinations  of  treatments  that  are 
desirable  together  and  those  that  should  be  avoid- 
ed together.  The  procedures  are  divided  further 
into  those  that  reduce  nutrient  concentrations,  and 
those  that  control  algae  and  macrophyte  biomasses 
directly.  At  present,  solutions  seem  to  be  based 
almost  exclusively  on  the  application  of  chemicals 
or  the  introduction  of  machinery.  In  many  cases 
these  approaches  are  effective,  but  they  are  also 
expensive.  The  developing  interest  in  biological 
control  may  greatly  add  to  the  arsenal  of  effective 
and  inexpensive  techniques.  This  avenue  may 
become  extremely  important  in  the  near  future  as 
the  demand  for  clean  water  increases.  Nutrient 
diversion,  dilution/flushing,  sediment  removal, 
drawdown,  sediment  covers,  hypolimnetic  with- 
drawal, and  artificial  circulation  are  just  some  of 
the  techniques  presented.  (See  also  W88-02513) 
(Lantz-PTT) 
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TEST  RESULTS  OF  SEDIMENT  REMOVAL  IN 
ISE  BAY, 

Port  Construction  Bureau,  Nagayo  (Japan).  5th 
District. 

T.  Nakano,  M.  Natori,  and  Y.  Taguchi. 
IN:  Management  of  Bottom  Sediments  Containing 
Toxic  Substances,  Proceedings  of  the  11th  U.S./ 
Japan  Experts  Meeting,  November  4-6,  1985,  Seat- 
tle, WA.  April  1987.  p  85-102,  14  fig,  1  tab, 
append. 

Descriptors:  'Water  quality  control,  'Sediment  re- 
moval, *Ise  Bay,  'Japan,  'Dredging,  Environmen- 
tal effects,  Nutrients,  Organic  matter,  Decomposi- 
tion, Benthos,  Sediments. 

Studies  were  conducted  to  obtain  a  feasible 
method  for  sediment  removal  in  Ise  Bay.  These 
studies  were  conducted  in  Mikawa  Bay,  Japan  to 
ascertain  the  effect  and  method  of  sediment  remov- 
al since  1980.  These  studies  were  conducted  prior 
to  carrying  out  the  sediment  removal  in  Ise  Bay, 
one  of  the  major  works  for  improvement  of  the 
ocean  environment.  The  effects  of  sediment  re- 
moval were  studied,  in  terms  of  the  amount  of 
released  organics  and  nutrients,  and  recovery  of 
biotas  and  other  findings  in  dredging  tests  per- 
formed in  1980  in  highly  contaminated  sediments. 
Conclusions  year  after  the  test  was  completed  are 
as  follows:  (1)  The  organic  and  nutrient  content  in 
sediment  was  reduced;  (2)  The  pore  water  index 
was  low  in  the  dredged  inside  area;  (3)  Decomposi- 
tion  rate  of  organics  in  sediment   tended   to  be 


higher  in  the  outside  area;  and  (4)  For  benthos,  the 
numbers  of  individuals,  number  of  species,  and  wet 
weight  increased  considerably  inside  the  area  as 
compared  with  the  outside  area.  However,  the 
results  of  a  longer  term  study  show  that  the  differ- 
ence between  the  outside  area  and  the  dredged 
inside  area  is  diminishing,  and  can  be  considered 
ineffective  for  long-term  removal  effects.  This  re- 
sults from  redeposition  of  sediment  from  surround- 
ings areas.  From  the  test  and  follow-up  study,  it 
was  determined  that  the  dredging  would  be  effec- 
tive for  1  year;  therefore,  sediment  removal  would 
be  considered  as  one  of  the  major  methods  for 
ocean  environmental  improvment.  (See  also  W88- 
02513)  (Lantz-PTT) 
W88-02519 


EVALUATION  OF  DREDGING  AS  A  REMEDI- 
AL TECHNOLOGY  FOR  THE  COMMENCE- 
MENT BAY  SUPERFUND  SITE, 

Corps  of  Engineers,  Seattle,  WA.  Seattle  District. 
K.  E.  Phillips,  and  J.  F.  Malek. 
IN:  Management  of  Bottom  Sediments  Containing 
Toxic  Substances,  Proceedings  of  the  11th  U.S./ 
Japan  Experts  Meeting,  November  4-6,  1985,  Seat- 
tle, WA.  April  1987.  p  103-135,  4  fig,  14  tab,  10  ref. 

Descriptors:  'Dredging,  'Cleanup  operations, 
•Commencement  Bay,  'Washington,  'Superfund 
sites,  Waste  disposal,  Disposal  sites,  Contaminated 
sediments,  Puget  Sound,  Performance  evaluation. 

Recent  studies  in  Puget  Sound,  Washington  have 
demonstrated  a  link  between  elevated  concentra- 
tions of  chemicals  in  bottom  sediments  and  serious 
diseases  (e.g.,  liver  carcinomas)  in  bottom-dwelling 
fish.  These  and  other  studies  have  led  to  intensified 
efforts  to  identify  contaminant  sources  and  to  clean 
up  problem  sediments.  Remedial  action  at  the 
Commencement  Bay  Nearshore/  Tideflats  Super- 
fund  Site  is  expected  to  include  dredging  and  dis- 
posal of  contaminated  sediments  from  the  bay's 
industrialized  waterways.  In  addition,  intensive 
navigation  activities  often  require  handling  con- 
taminated sediments.  In  response  to  this  close  inter- 
action between  Superfund  cleanup  investigations 
and  navigation  needs,  the  Corps  of  Engineers  as- 
sisted the  State  of  Washington  by  conducting  an 
analysis  of  alternative  dredging  methods  and 
equipment,  disposal  methods  and  sites,  and  site 
control  and  treatment  practices  for  contaminated 
sediments  derived  from  the  bay.  This  paper  re- 
views some  of  the  conclusions  of  the  alternatives 
study  regarding  preferred  dredging  and  disposal 
practices  for  sediment  contamination  found  in 
Commencement  Bay.  Factors  influencing  contami- 
nant mobility  and  an  example  application  of  chemi- 
cal partitioning  coefficients  to  a  screening  assess- 
ment of  contaminated  sediments  are  discussed.  Key 
considerations  in  selecting  appropriate  equipment 
and  methods,  and  the  preferred  methods  for  vari- 
ous classes  of  contaminants,  are  presented.  Subse- 
quent work  by  the  Corps  to  develop  decisionmak- 
ing guidance  for  dredged  material  management  is 
briefly  reviewed.  The  Commencement  Bay  Super- 
fund  evaluations  served  to  highlight  a  number  of 
issues  related  to  navigation  project  planning,  ac- 
ceptable disposal  practices,  and  long-term  manage- 
ment of  contaminated  sediments.  The  influence  and 
consequences  of  these  issues  to  dredged  material 
management  in  Puget  Sound  are  discussed.  (See 
also  W88-02513)  (Author's  abstract) 
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DEVELOPMENT  OF  LEACHATE  TESTING 
PROTOCOLS  FOR  DISPOSAL  OF  CONTAMI- 
NATED SEDIMENTS, 

Army  Engineer  Waterways  Experiment  Station, 

Vicksburg,  MS. 

For  primary  bibliographic  entry  see  Field  5B. 
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METHOD  FOR  ESTIMATION  OF  METHYL- 
MERCURY  DISSOLVED  INTO  WATER  FROM 
DREDGED  MATERIAL  BY  USING  THE 
MARINE  COPEPOD  ACARTIA  CLAUSI, 

Kumamoto  Univ.  (Japan). 

For  primary  bibliographic  entry  see  Field  5A. 
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WATER  QUALITY  MANIPULATIONS  IN  A 
EUTROPHIC  IMPOUNDMENT, 

Army  Engineer  Waterways  Experiment   Station, 
Vicksburg,  MS.  Environmental  Lab. 
J.  W.  Barko,  A.  R.  Klemer,  D.  G.  McFarland,  and 
R.  L.  Chen. 

IN:  Management  of  Bottom  Sediments  Containing 
Toxic  Substances,  Proceedings  of  the  11th  U.S./ 
Japan  Experts  Meeting,  November  4-6,  1985,  Seat- 
tle, WA.  April  1987.  p  164-175,  3  fig,  3  tab,  21  ref. 

Descriptors:  *Water  quality  control,  'Eutrophic 
waters,  'Reservoirs,  *Eau  Galle  Reservoir,  'Wis- 
consin, Phytoplankton,  Algae,  Phosphorus,  Silica, 
Aluminum  sulfate,  Nutrients,  Species  composition. 

Poor  water  quality  in  Eau  Galle  reservoir,  located 
in  west-central  Wisconsin,  has  been  associated  his- 
torically with  an  overabundance  of  nuisance  plank- 
tonic  algae  (phytoplankton)  during  the  summer 
months.  In  an  attempt  to  improve  water  quality,  a 
variety  of  experiments  was  conducted  over  a  2- 
year  period  in  large  (10  m  diameter)  enclosed 
water  columns.  Specific  objectives  of  these  experi- 
ments were  to  reduce  phytoplankton  standing  crop 
and  to  promote  favorable  changes  in  species  com- 
position, i.e.,  away  from  nuisance  algae  (cyano- 
phytes  and  dinoflagellates)  toward  more  desirable 
algae  (diatoms  and  chlorophytes).  Experimental 
treatments,  implemented  singly  and  in  combina- 
tion, included  destratification  by  mixing,  addition 
of  soluble  silica,  sediment  sealing  with  sand,  and 
precipitation  of  phosphorus  with  block  aluminum 
sulfate.  Mixing,  alone  or  in  combination  with  silica 
addition,  extended  the  presence  of  vernal  diatom 
populations  into  the  summer  in  one  investigation. 
In  general,  mixing  stimulated  phytoplankton  pro- 
duction by  increasing  phosphorus  availability. 
However,  phosphorus  inactivation  with  block  alu- 
minum sulfate  suspended  in  the  water  was  suffi- 
cient to  overcome  this  effect.  Individual  effects  of 
phosphorus  precipitation  and  sediment  sealing 
were  similar;  both  decreased  phytoplankton  stand- 
ing crop  in  association  with  decreased  total  phos- 
phorus concentrations.  Since  most  of  the  phospho- 
rus contributed  to  the  phytoplankton  in  Eau  Galle 
reservoir  derives  from  the  sediment,  complexation 
of  sediment  phosphorus  is  recommended  to  im- 
prove water  quality.  (See  also  W88-02513)  (Au- 
thor's abstract) 
W88-02524 


TECHNIQUES  FOR  MONITORING  STABILI- 
TY OF  OFFSHORE  SUBMERGED  DISPOSAL 
MOUNDS, 

Coastal  Engineering  Research  Center,  Vicksburg, 

MS. 

For  primary  bibliographic  entry  see  Field  7A. 
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USE  OF  ANTI-TURBIDITY  CURTAINS  AT  A 
SAND  COMPACTION  PILING  AREA  IN  YO- 
KOHAMA HARBOUR, 

Japan  Bottom  Sediment  Management  Association, 
Tokyo. 

R.  Hatano,  and  Y.  Abe. 

IN:  Management  of  Bottom  Sediments  Containing 
Toxic  Substances,  Proceedings  of  the  11th  U.S./ 
Japan  Experts  Meeting,  November  4-6,  1985,  Seat- 
tle, WA.  April  1987.  p  264-279,  21  fig. 

Descriptors:  'Yokohama  Harbor,  'Anti-turbidity 
curtains,  'Sand,  'Water  pollution  control,  'Sedi- 
mentation, Suspended  sediments,  Compaction, 
Japan,  Suspended  solids. 

Sea  work,  such  as  dredging  and  sand  compaction 
piling,  causes  turbidity  in  the  surrounding  sea  area. 
To  prevent  diffusion  of  turbidity,  anti-turbidity 
curtains  are  generally  used  in  the  working  area. 
There  are  two  kinds  of  anti-turbidity  curtains,  con- 
tinuous and  jointed.  The  continuous  type  requires  a 
large  space  for  assembly  on  land  and  much  work 
to  place  it  at  sea.  Compared  with  the  continuous 
type,  the  jointed  type  requires  a  minimum  of  space 
for  assembling  and  erecting.  The  jointed  type  can 
also  be  placed  at  sea  by  connecting  the  elements. 
In  such  cases  it  is  important  to  know  how  the 
curtains  affect  suspended  solids  in  seawater.  In 
1984,  anti-turbidity  curtains  were  used  at  a  sand 
compaction  work  area  in  Yokohama  Harbor,  and 


the  behavior  of  suspended  solids  around  the  cur- 
tains was  observed.  This  paper  reports  the  data 
measured    at    that    time.    (See    also    W88-02513) 
(Lantz-PTT) 
W88-02532 


GROUND  WATER  QUALITY. 

John  Wiley  and  Sons,  New  York,  NY.  1985.  547  p. 
Edited  by  C.  H.  Ward,  W.  Giger,  and  P.  L. 
McCarty. 

Descriptors:  'Groundwater  quality,  'Research  pri- 
orities, 'Water  quality  control,  'Groundwater  pol- 
lution, Water  pollution  sources,  Water  pollution 
control,  Water  pollution  prevention,  Information 
exchange. 

The  First  International  Conference  on  Ground 
Water  Quality  Research  sponsored  by  the  National 
Center  for  Ground  Water  Research  stressed  the 
chemical  and  biological  aspects  of  groundwater 
and  was  intended  to:  (1)  focus  attention  on  the 
scientific  and  technological  challenges  and  accom- 
plishments in  groundwater  quality  research,  (2) 
provide  a  forum  for  assessing  the  state-of-the-art  of 
knowledge  in  this  area  on  an  international  scale, 
and  (3)  result  in  a  major  technical  reference  on 
groundwater  quality.  The  Conference  was  held 
October  7-10,  1981  on  the  campus  of  Rice  Univer- 
sity in  Houston,  Texas.  The  Directors  of  the  Con- 
ference and  editors  of  this  volume  organized  the 
program  into  four  symposia  dealing  with  (1) 
sources,  types,  and  quantities  of  contaminants  in 
groundwater,  (2)  methods  for  groundwater  quality 
research,  (3)  subsurface  characterization  in  relation 
to  groundwater  pollution,  and  (4)  transport  and 
fate  of  subsurface  contaminants.  This  volume  is  not 
a  proceedings  of  the  First  International  Conference 
on  Ground  Water  Quality  Research.  Rather,  it 
brings  together  chapters  in  four  subject  areas 
which  together  contribute  significantly  to  the  un- 
derstanding of  groundwater  quality.  (See  W88- 
02534  thru  W88-02558)  (Lantz-PTT) 
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CALMING  THE  RESTLESS  NATIVE:  HOW 
GROUND  WATER  QUALITY  WILL  ULTI- 
MATELY ANSWER  THE  QUESTIONS  OF 
GROUND  WATER  POLLUTION, 

National   Water   Well   Association,   Worthington, 

OH. 

J.  H.  Lehr. 

IN:  Ground  Water  Quality,  John  Wiley  and  Sons, 

New  York,  NY.  1985.  p  11-24,  8  fig. 

Descriptors:  'Groundwater  pollution,  'Ground- 
water quality,  'Water  quality  control,  Water 
supply,  Costs,  Groundwater  depletion. 

It  has  been  written  that  less  than  1  %  of  the  nation's 
groundwater  supply  is  polluted.  This  figure  has 
been  used  by  numerous  independent  hydrogeolo- 
gists,  and  even  officials  of  the  U.S.  Geological 
Survey,  and  this  paper  attempts  to  prove  that  this 
is  absolutely  right.  However,  we  have  yet  to  pol- 
lute 1%  of  our  total  water  supply.  The  initiation  of 
new  sources  of  pollution  can  be  eliminated  within 
10  years,  and  a  public  ethic  and  morality  which 
will  put  an  end  to  all  such  ill-conceived  practice 
can  be  created.  The  existing  plumes  will  not  have 
moved  much  further  or  polluted  much  more.  The 
odds  are  in  our  favor  to  keep  98%  of  groundwater 
still  unpolluted  at  the  end  of  this  century.  It  will 
frequently  cost  more  to  get  because  it  may  be 
necessary  to  drill  at  greater  distances  from  the 
point  of  use  and  to  greater  depths,  but  that  is  still  a 
small  price  to  pay  for  such  a  precious  resource.  If 
the  pollution  of  groundwater  is  stopped  now,  pol- 
lution can  be  stopped,  keeping  the  polluted  per- 
centage low.  Additionally  some  aquifers  can  be 
restored,  water  can  be  treated,  and  the  movement 
of  some  hazardous  plumes  reduced,  even  though 
some  sources  of  groundwater  may  have  to  be 
abandoned  (See  also  W88-02533)  (Lantz-PTT) 
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BIBLIOGRAPHY  OF  EFFECTS  OF  COMMER- 
CIAL NAVIGATION  TRAFFIC  IN  LARGE  WA- 
TERWAYS, 

Army  Engineer  Waterways  Experiment  Station, 


Vicksburg,  MS.  Environmental  Lab. 

For   primary   bibliographic   entry   see   Field   6G. 
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SUPPLEMENTAL  LIMNOLOGICAL  STUDIES 
AT  RICHARD  B.  RUSSELL  AND  CLARKS 
HILL  LAKES,  1983-1985, 

Army   Engineer  Waterways  Experiment   Station, 

Vicksburg,  MS.  Environmental  Lab. 

For  primary  bibliographic  entry  see  Field  2H. 
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WATER  QUALITY  MODELS  USED  BY  THE 
CORPS  OF  ENGINEERS. 

Army  Engineer  Waterways  Experiment  Station, 
Vicksburg,  MS. 

Information  Exchange  Bulletin  No.  E-87-1,  March 
1987.  3  p,  1  tab 

Descriptors:  'Water  quality,  'Model  studies,  *Hy- 
drologic  models,  Environmental  effects,  Water  re- 
sources development,  Environmental  impact  state- 
ment, Temperature,  Dissolved  oxygen,  Reservoirs, 
Hydraulic  models. 

During  and  following  the  Environmental  and 
Water  Quality  Operational  Studies  (EWQOS)  Pro- 
gram, a  variety  of  water  quality  models  for  inland 
surface  waters  were  identified/developed  to  help 
evaluate  the  effects  of  Corps  of  Engineers  (CE) 
water-resources  activities.  These  models  vary 
widely  in  their  purposes,  assumptions,  and  capabili- 
ties. There  is  no  single  model  that  is  best  suited  for 
all  applications,  rather  one  should  select  the  most 
appropriate  model  for  a  particular  application. 
Model  selection  is  the  most  important  step  of  the 
model-application  process.  Selection  should  in- 
clude consideration  of  such  factors  as  model  avail- 
ability, study  issues,  characteristics  of  the  system  to 
be  modeled,  and  time  and  budget  constraints.  The 
following  table,  which  highlights  the  major  fea- 
tures and  capabilities  of  water  quality  models  used 
by  the  CE,  should  help  with  the  model-selection 
process.  Although  the  table  appears  to  contain  a 
significant  amount  of  information,  it  is  actually 
quite  abbreviated  when  compared  with  the  total 
information  available  for  each  model.  The  user 
manuals  and  documentation  should  be  reviewed  to 
gain  a  better  appreciation  for  model  features.  Po- 
tential users  can  also  obtain  additional  information 
from  the  points-of-contact  listed  in  the  table.  (See 
also  W88-02563)  (Author's  abstract) 
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GROUNDWATER  CONTAMINATION  AND 
AQUIFER  RECLAMATION  AT  THE  ROCKY 
MOUNTAIN  ARSENAL,  COLORADO, 

Geological  Survey,  Reston,  VA. 

For  primary  bibliographic  entry  see  Field  5B. 
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GROUNDWATER    RESTORATION    WITH    IN 
SITU  URANIUM  LEACH  MINING, 

Texas  Univ.  at  Austin. 

For   primary   bibliographic   entry   see   Field   5G. 
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GROUNDWATER  RESTORATION  WITH  IN 
SITU  URANIUM  LEACH  MINING, 

Texas  Univ.  at  Austin. 

R.  J.  Charbeneau. 

Groundwater  Contamination,   National  Academy 

Press,  Washington,  DC.  February  1984.  p  147-155, 

2  fig,  1  tab,  14  ref. 

Descriptors:  'Groundwater  pollution,  'Leaching, 
'Uranium,  'Path  of  pollutants,  'Water  pollution 
treatment,  'Mine  drainage,  Groundwater  manage- 
ment, Water  pollution  sources,  Groundwater 
movement,  Leachates,  Mine  wastes. 

An  overview  of  the  in  situ  mining  technology, 
including  U  deposition,  mining  techniques,  and 
groundwater  restoration  alternatives  is  presented. 
When  exploration  indicates  the  existence  of  an  ore 
body,  a  sampling,  testing,  and  monitoring  prot- 
gram  is  established  to  determine  the  extent  and 
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quantity  of  ore,  baseline  water  quality,  and  optimal 
well  pattern  design.  Monitors  wells  are  drilled  to 
study  the  effects  of  mining  activities  on  water 
quality.  In  situ  U  mining  affects  groundwater  qual- 
ity directly  by  the  introduction  of  compounds  with 
the  leaching  solution  and  indirectly  by  the  release 
of  materials  such  as  heavy  metals  from  dissolution 
of  minerals  present  in  the  rocks.  Groundwater 
restoration  entails  a  range  of  techniques  from  in 
situ  processes  within  the  aquifer  to  surface-separa- 
tion processes  that  treat  the  water  at  the  surface 
for  later  reinjection  to  the  former  production  zone 
or  disposal  by  other  means  and  finally  to  ultimate 
disposal  methods  that  dispose  of  the  water  that  is 
not  feasible  to  treat.  Associated  with  the  in  situ  and 
surface-separation  processes  of  restoration  are  the 
methods  for  removal  of  water  from  the  aquifer  - 
groundwater  sweeping  and  groundwater  recircula- 
tion. In  a  groundwater  sweep,  injection  operations 
are  curtailed  and  a  number  of  wells  are  used  as 
production  wells,  which  draw  water  from  the  con- 
taminated part  of  the  aquifer  (production  zone)  and 
draw  cleaner  water  from  the  nonaffected  part  of 
the  aquifer.  Restoration  by  groundwater  recircula- 
tion is  achieved  through  the  continued  pumping 
through  the  same  production  and  injection  wells 
used  in  the  mining  oeprations,  except  that  the 
direction  of  induced  flow  may  change  and  the 
groundwater  is  reinjected  without  being  reconsti- 
tuted with  the  leaching  solution.  The  development 
and  economics  of  in  situ  mining  in  South  Texas  are 
discussed.  Restoration  activities  in  this  area 
showed  that  groundwater  sweeping  may  require 
larger  volumes  of  water  for  effective  U  removal. 
Recirculation  with  retreatment  of  the  waste  stream 
before  reinjection  is  preferred.  (See  also  W88- 
02602)  (Geiger-PTT) 
W88-02614 


HAZARDOUS    WASTES    IN    THE    UK    -    AN 
OVERVIEW, 

Open  Univ.,  Milton  Keynes  (England). 

For  primary  bibliographic  entry  see  Field  5E. 

W88-02641 


LEGAL  CONTROL  OF  HAZARDOUS  WASTE 
MANAGEMENT  AND  TRANSPORT  IN  THE 
UK, 

Cleanaway  Ltd.,  Rayleigh  (England). 

For  primary  bibliographic  entry  see  Field  5E. 

W88-02642 


HYDROGEOLOGICAL  ASSESSMENT  AND  SE- 
LECTION OF  HAZARDOUS  WASTE  DISPOS- 
AL SITES, 

FGS  Associates  Ltd.,  Sipson  (England). 
For  primary  bibliographic  entry  see  Field  5E. 
W88-02643 


LEACHATE  PRODUCTION,  CONTROL  AND 
TREATMENT, 

Cleanaway  Ltd.,  Rayleigh  (England). 

For  primary  bibliographic  entry  see  Field  5E. 

W88-02644 


WATER  QUALITY  ANALYTICAL  TECH- 
NIQUES, 

Strathclyde  Regional  Council,  Glasgow  (Scot- 
land). 

D.  Yeoman. 

IN:  Hazardous  Waste  Management  Handbook, 
Butterworths,  London,  England.  1985.  p  167-208,  9 
fig,  2  tab,  57  ref. 

Descriptors:  'Analytical  methods,  'Monitoring, 
•Water  quality  control,  *Chemical  analysis,  Hy- 
drogen ion  concentrtion,  Turbidity,  Color,  Con- 
ductivity, Alkalinity,  Acidity,  Permanganate, 
Oxygen,  Total  organic  carbon,  Chemical  oxygen 
demand,  Ammonia,  Nitrogen,  Chlorides,  Hardness, 
Phosphates,  Fluorides,  Sulfides. 

When  the  analytical  chemist  considers  the  analyses 
which  he  will  have  to  carry  out  to  determine  the 
quality  of  a  water  resource,  he  must  take  into 
consideration  the  relevant  legislation  laid  down 
and  the  standards  to  be  met.  Now  that  the  UK  is  a 
member  of  the  EEC,  all  water  quality  is,  or  will  be, 


governed  by  twelve  water  quality  directives.  Sev- 
eral of  these  have  a  particular  bearing  on  possible 
pollution  arising  from  hazardous  waste  leachate 
contaminating  surface  or  underground  water.  The 
analytical  techniques  which  are  discussed  here,  can 
be  of  value  in  the  analysis  of  surface  or  groundwat- 
er affected  by  landfill  leachate  and  should  help  to 
determine  the  level  and  extent  of  any  contaminant 
migration.  The  methods  may  be  useful  in  the  anal- 
ysis of  leachate,  either  treated  or  untreated,  and 
also  in  the  analysis  of  effluent  from  a  hazardous 
watse  reprocessing  plant.  This  type  of  analysis  is 
usually  carried  out  to  determine  the  suitability  of 
the  leachate  or  effluent  for  disposal  to  a  water- 
course. There  are,  however,  two  factors  about 
leachate  analysis  which  must  be  noted.  The  first  is 
that  it  is  possible  for  the  composition  of  leachates 
to  alter  after  sampling,  even  with  storage  at  5  C 
and  the  second  is  that,  on  occasions,  some  sub- 
stances present  can  interfere  with  the  precision  of 
the  standard  analytical  method  used  in  water  anal- 
ysis. The  techniques  are  divided  into  two  types  of 
determinations:  non-specific  and  specific.  Non-spe- 
cific methods  included:  pH,  turbidity,  color,  elec- 
trical conductivity,  alkalinity  and  acidity,  perman- 
ganate value,  biochemical  oxygen  demand,  total 
organic  carbon,  and  chemical  oxygen  demand. 
Specific  methods  are:  free  ammonia,  total  oxidized 
nitrogen,  chloride,  total  hardness,  phosphate,  fluo- 
ride, sulfide,  cyanide,  and  ion  selective  electrodes 
(See  also  W88-02640)  (Lantz-PTT) 
W88-02646 


ACID  RAIN  SOURCEBOOK. 

McGraw-Hill,  Inc.,  New  York,  NY.  1984.  290  p. 
Edited  by  Thomas  C.  Elliott  and  Robert  G. 
Schwieger. 

Descriptors:  *Acid  rain,  *Water  pollution  effects, 
♦Legislation,  *Water  pollution  sources,  Confer- 
ences, Acidic  water,  Environmental  effects,  Water 
pollution  control,  Path  of  pollutants. 

Last  year,  the  editors  of  POWER  magazine,  recog- 
nizing an  escalating,  world-wide  concern  about 
acid  rain,  decided  to  provide  a  forum  for  the 
serious  discussion  of  this  emotionally  charged 
issue.  Out  of  this  decision  grew  the  First  Interna- 
tional Conference  on  Acid  Rain,  which  was  held  in 
Washington,  DC,  on  March  27-28,  1984.  Because 
the  conference  delved  into  so  many  areas  critical 
to  the  acid  rain  issue  -  problem  definition,  impact 
of  legislation,  emissions  standards,  international 
perspective,  cost  scenarios,  engineering  solutions  - 
it  was  felt  that  the  specialized  information  generat- 
ed deserved  a  wider  audience  than  the  200  or  so 
who  attended  the  meeting.  Out  of  this  decision 
'The  Acid  Rain  Sourcebook'  was  planned  and 
published.  The  product  of  more  than  two  dozen 
experts,  the  book  is  divided  into  seven  key  sections 
(Problem  and  the  Legislative  Solutions,  Intern- 
taional  Mitigation  Programs,  Planning  the  US  Pro- 
gram, Emissions  Reduction  -  Before  Combustion, 
Emissions  Reductions  -  During  Combustion,  Emis- 
sions Reduction  -  After  Combustion,  and  Engi- 
neering Solutions  Under  Development)  and  20 
chapters,  plus  an  overview  designed  to  introduce 
readers  new  to  acid  rain  to  a  brief  review  of  the 
problem,  the  legislation,  and  the  technology.  (See 
W88-02651  thru  W88-02670)  (Lantz-PTT) 
W88-02650 


CURRENT  LEGISLATIVE  DIRECTIONS, 

Wald,  Harkrader  and  Ross,  Washington,  DC 
C.  C.  Abeles. 

IN:  The  Acid  Rain  Sourcebook.  McGraw-Hill, 
Inc.,  New  York,  NY.  1984.  p  27-36,  8  ref. 

Descriptors:  'Legislation,  *Acid  rain,  *Legal  as- 
pects, 'Water  pollution  control,  Federal  jurisdic- 
tion, Sulfur  dioxide. 

Acid  rain  is  the  focus  of  a  great  deal  of  attention 
on  Capitol  Hill;  there  are  approximately  20  bills  on 
the  subject  in  Congress  at  the  present  time.  De- 
scribed here  are  the  two  most  important  of  those 
bills:  S.768,  98th  Contress,  1st  Session  (1983),  and 
H.R.3400,  98th  Congress,  1st  Session  (1983). 
Before  doing  so,  however,  it  is  useful  to  review  the 
major  questions  that  arise  in  the  acid  rain  context 
so  that  we  can  see  how  the  drafters  of  S768  and 


H.R.3400  have  resolved  these  issues.  Both  bills 
provide  for  large-scale  reductions  in  sulfur  dioxide 
emissions.  It  is  too  early  to  say  whether  either  bill 
(or  bills  like  H.R.5314)  is  likely  to  be  enacted  into 
law.  The  debate  over  acid  rain  is  going  to  remain 
intense,  however,  as  these  and  other  proposals 
move  through  the  legislative  process  (See  also 
W88-02650)  (Lantz-PTT) 
W88-02652 


IMPACT  OF  LEGISLATION  ON  ELECTRIC 
UTILITIES, 

Tennessee  Valley  Authority,  Chattanooga.  Div.  of 

Energy  Demonstrations  and  Technology. 

M.  D.  High,  and  H.  W.  Elder. 

IN:   The   Acid   Rain   Sourcebook.    McGraw-Hill 

Inc.,  New  York,  NY.  1984.  p  37-44,  4  fig,  6  tab! 

Descriptors:  'Legislation,  'Utilities,  'Electric 
power,  'Costs,  'Acid  rain,  'Economic  aspects, 
Water  pollution  control,  Electric  powerplants. 

As  scientists  began  to  provide  some  answers  to 
questions  regarding  environmental  effects  of  acid 
rain,  long-range  transport  of  pollutants,  and  the 
chemistry  of  rainfall,  the  major  debate  shifted  from 
the  scientific  to  the  political  arena,  where  state  and 
Federal  legislators  reacted  to  constituent  pressure 
to  'do  something'  about  acid  rain.  Today,  there  are 
some  signs  that  the  debate  may  be  shifting  back  at 
least  partially,  to  the  scientific  arena,  but  acid  rain 
legislation  remains  a  high-priority  item  in  Congress 
and  looms  as  a  potential  election  year  issue.  From 
the  utility  industry's  perspective,  a  central  issue 
with  regard  to  acid  rain  legislation  is  the  potential 
costs  to  its  ratepayers.  The  various  legislative  pro- 
posals currently  pending  hope  to  reduce  the  per- 
ceived environmental  effects  of  acidic  deposition 
by  controlling  powerplant  emissions.  A  number  of 
studies  have  been  published  recently  by  various 
segments  of  the  utility  industry,  by  independent 
firms,  and  by  government  agencies  which  attempt 
to  define  the  costs  of  pending  legislation  to  utilities 
and  their  ratepayers.  A  least-cost  strategy  for  re- 
ducing emissions  would  save  the  nation  up  to 
about  $800-mi]lion/yr  if  emissions  reductions  of  8- 
million  tons  or  less  from  coal-fired  powerplants  are 
required.  For  emissions  reductions  greater  than  8- 
million  tons,  the  saving  decreases.  At  about  11- 
million  tons,  the  costs  are  the  same.  (See  also  W88- 
02650)  (Lantz-PTT) 
W88-02653 


IMPACT  OF  'MOST  LIKELY*  LEGISLATION 
ON  INDUSTRY, 

Kaiser  Aluminum  and  Chemical  Corp.,  Columbus, 

OH.  Midwest  Region. 

R.  W.  Irelan. 

IN:  The  Acid  Rain  Sourcebook.   McGraw-Hill, 

Inc.,  New  York,  NY.  1984.  p  45-50. 

Descriptors:  'Legislation,  'Industrial  develop- 
ment, 'Water  pollution  control,  'Economic  as- 
pects, 'Acid  rain,  Costs. 

Today,  the  legislative  activity  on  acid  rain  control 
is,  to  say  the  least,  brisk  and  fluid.  It  is  not  easy  to 
identify  the  'most  likely'  legislation.  All  parties 
involved  in  acid  deposition  legislation  have  an 
absolute  responsibility  to  know  where  they  want 
and  need  to  go,  and  are  as  certain  as  possible  that 
the  right  course  is  followed.  While  hasty  adoption 
of  acid  rain  controls  may  be  politically  expedient, 
additional  patient  and  thorough  research  should 
make  possible  policies  that  are  environmentally 
sound  and  cost  effective.  The  billions  of  dollars 
that  would  be  called  for  by  control  legislation  now 
being  debated  in  Congress  would  necessarily  lessen 
the  amount  of  resources  available  for  addressing 
other  social  priorities.  And,  many  in  industry  are 
convinced  that  the  price  of  premature,  misdirected 
action  would  be  paid  in  lost  jobs,  lost  economic 
wealth,  and  lost  industry.  (See  also  W88-02650) 
(Lantz-PTT) 
W88-02654 


COST  OF  CONTROL  -  WHO  WILL  PAY, 

Environmental  Management  Associates,  Princeton, 

NJ. 
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G.  C  Ford. 

IN:   The  Acid   Rain   Sourcebook.    McGraw-Hill, 

Inc.,  New  York,  NY.  1984.  p  51-54. 

Descriptors:  'Costs,  'Water  pollution  control, 
'Acid  rain,  'Economic  aspects,  Electric  power- 
plants.  Industrial  development.  Sulfur. 

The  debate  over  acid  rain  has  raised  a  number  of 
issues  which  have  to  a  considerable  degree  polar- 
ized the  positions  of  the  parties  and  groups  which 
would  be  involved:  the  electric  utilities  and  indus- 
try; the  regions  affected  environmentally  by  acid 
rain;  states  contributing  the  greatest  amount  of 
acid-producing  emission;  and  the  regions  produc- 
ing high-  and  low-sulfur  coal.  It  is  obvious  that  the 
political  forces  representing  the  underlying  inter- 
ests in  the  acid  rain  issue  are  deeply  divided  and  no 
consensus  is  near.  Therefore,  just  speculation  can 
be  made  on  the  outcome,  until  a  program  is  en- 
acted and  fully  defined.  Perhaps,  however,  an  ex- 
amination of  past  precedents,  political  realities,  and 
administrative  practicalities  will  suggest  an  outine 
of  a  program  which  may  emerge  from  the  process: 

(1)  The  first  phase  may  be  more  modest  than  an  8- 
to  10-million-ton/yr  reduction  and  a  31-state  area; 

(2)  Tonnage-reduction  targets  would  be  turned 
over  to  the  states  to  determine  compliance  action 
by  individual  utilities  and  thus  could  reflect  local 
concerns  for  hardship  situations;  (3)  A  trust  fund 
financed  by  a  generation  levy  would  be  available 
to  help  finance  capital  expenditures  such  as  scrub- 
bers; and  (4)  The  remaining  costs  will  be  paid  for 
and  borne  as  determined  by  the  normal  rate- 
making  process.  The  result  could  be  a  good  deal  of 
freedom  by  utilities  and  industry  to  choose  the 
most  economical  means  of  compliance,  except  for 
constraints  on  fuel  switching  that  might  be  im- 
posed in  high-sulfur  coal-producing  states.  The 
argument  against  the  broad  based  generation  levy 
by  other  regions  which  have  already  paid  the  cost 
of  reduced  S02  emissions  would  be  lost.  (See  also 
W88-02650)  (Lantz-FTT) 

W88-02655 


CANADIAN  ACID  RAIN  PROGRAM, 

Ontario  Ministry  of  the  Environment,  Rexdale. 
J.  W.  Giles. 

IN:  The  Acid  Rain  Sourcebook.  McGraw-Hill, 
Inc.,  New  York,  NY.  1984.  p  56-63,  20  ref. 

Descriptors:  'Canada,  'Acid  rain,  'Water  pollu- 
tion control,  'Air  pollution,  'International  agree- 
ments, Water  pollution  prevention,  Federal  juris- 
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:nptors:  -t-anaaa,  -Acta  rain,  *  water  ponu- 
control,  'Air  pollution,  'International  agree- 
ments, Water  pollution  prevention,  Feder?'  •■•««- 
diction,  Provincial  jurisdiction,  Legislation. 

Canada  is  a  confederation  and  its  constitution  does 
not  allocate  exclusive  jurisdiction  over  the  envi- 
ronment to  either  the  federal  or  provincial  levels  of 
government.  As  a  result,  the  federal  and  provincial 
governments  share  jurisdiction  over  environmental 
matters.  The  provinces  have  primary  responsibility 
for  the  control  of  intraprovincial  air  pollution 
while  the  Federal  government  has  jurisdiction 
over  extraprovincial  air  pollution.  The  sulfur  diox- 
ide program,  early  action  and  cooperation,  and 
obstacles  to  overcome  for  progress  in  this  arena, 
are  discussed.  The  Federal  government  may  nego- 
tiate and  conclude  treaties  and  other  types  of  inter- 
national agreements.  However,  this  does  not  give 
the  Federal  government  exclusive  power  to  imple- 
ment the  terms  of  any  such  treaty  or  agreement. 
Such  implementation  is  effected  in  accordance 
with  the  divisions  of  legislative  power  set  out  in 
the  constitution.  Consequently,  the  effective  imple- 
mentation of  controls  on  airborne  pollutants  will 
require  both  federal  and  provincial  action.  This 
reality  is  evident  in  the  close  federal/provincial 
collaboration  which  has  developed  around  all  as- 
pects of  the  acid  rain  issue.  (See  W88-02650) 
(Lantz-PTT) 
W88-02656 


COMBATTING     ACID     RAIN     IN     GERMAN 
POWERPLANTS, 

Fichtner,  Beratende  Ingenieure  fuer  Energie-  und 
Waermewirtschaft  GmbH,  und  Co.  K.G.,  Stutt- 
gart (Germany,  F.R.) 
P.  Anton. 

IN:  The   Acid   Rain   Sourcebook.   McGraw-Hill, 
Inc.,  New  York,  NY.  1984.  p  64-74,  6  fig,  1  tab. 


Descriptors:  'Acid  rain,  'West  Germany,  'Power- 
plants,  'Water  pollution  sources,  'Water  pollution 
prevention.  Environmental  protection,  Costs,  Leg- 
islation, Environmental  effects. 

Environmental  pollution  and  damage  is  increasing- 
ly a  topic  of  debate  in  Europe.  The  mutual  proxim- 
ity of  the  many  countries  means  that  the  environ- 
mental damage  caused  by  the  transboundary  travel 
of  pollutants  is  a  European  and  international  prob- 
lem, and  not  merely  a  national  one.  Faced  with  the 
alarming  picture  of  dying  lakes  in  Scandinavia  and 
increasing  damage  to  forests,  property,  and  the 
health  of  their  citizens,  the  countries  of  Europe  are 
being  urged  to  take  effective  countermeasures.  A 
broad  overview  of  developments  and  trends  in  the 
Federal  Republic  of  Germany  is  presented  through 
discussion  of:  (1)  environmental  damage  through 
acid  rain;  (2)  environmental  protection  legislation 
in  West  Germany;  (3)  measures  to  be  adopted  in 
powerplants;  and  (4)  cost  aspects  of  flue-gas  desul- 
furization  and  deNOx  installations.  As  Europe's 
biggest  industrial  nation,  the  Federal  Republic  of 
Germany  has  a  trend-setting  role  in  this  issue.  In 
terms  of  policy  making  and  administration,  and  in 
the  technical  implementation  of  environmental 
protection  measures,  the  FRG  is  at  present  the 
European  leader,  and  will  likely  be  the  yardstick 
for  other  countries  in  the  future.  (See  also  W88- 
02650)  (Lantz-PTT) 
W88-02657 


CONTROL  ALTERNATIVES  AND  THE  ACID 
RAIN  ISSUE, 

Electric   Power  Research   Inst.,   Palo  Alto,   CA. 

Coal  Combustion  Systems  Div. 

K.  Yeager. 

IN:  The  Acid   Rain   Sourcebook.   McGraw-Hill, 

Inc.,  New  York,  NY.  1984.  p  82-97,  6  fig,  5  tab. 

Descriptors:  'Acid  rain,  'Water  pollution  control, 
'Water  pollution  sources,  'Water  pollution  pre- 
vention, Powerplants,  Industrial  pollution,  Coal, 
Air  pollution,  Emissions  control,  Fluidized  beds. 

The  term  'acidic  deposition'  was  coined  over  100 
years  ago;  however,  it  was  only  recently  that  it 
aroused  wide  public  awareness.  One  impact  of  this 
awareness  has  been  a  reexamination  of  the  nation's 
historic,  new-source-emissions  control  strategy 
under  the  Clean  Air  Act.  Although  this  strategy 
has  already  resulted  in  a  large  reduction  in  emis- 
sions, the  focus  today  is  shifting  from  new  plants  to 
the  more  difficult  problem  of  existing  sources.  This 
involves  plants  that  will  be  at  least  20  years  old 
and  will  average  over  30  under  the  schedule  of 
proposed  acid  rain  legislation.  No  single  approach 
will  satisfy  the  widely  varying  conditions  in  these 
plants,  in  addition,  there  are  many  nontechnical 
considerations  in  what  may  appear  to  be  a  simple 
technological  choice,  because  such  decisions  can 
have  profound  impact  on  the  affected  states.  Four 
categories  of  emissions-control  options  are  in  use 
or  under  development:  fuel  changes  -  coal  clean- 
ing, switching,  or  conversion;  combustion  process 
changes  -  NOx  control,  furnace  sorbent  injection, 
fluidized-bed  combustion;  flue-gas  cleanup  -  wet 
and  dry  scrubbing;  and,  operational  changes  -  emis- 
sions trading,  early  retirement,  least-emission  dis- 
patch. Selection  will  depend  on  a  number  of  varia- 
bles: (1)  These  options  differ  significantly  in  their 
control  potential;  (2)  their  costs  do  not  neatly 
match  the  progression  of  control  efficiency;  and 
(3)  the  variety  of  functional  criteria  that  determine 
technical  and  economic  capacities,  duct  configura- 
tion, space  requirements,  land  and  water  availabil- 
ity, etc.  This  third  category  is  a  particularly  impor- 
tant constraint  when  considering  the  retrofit  of 
control  technology  to  existing  plants.  Unlike  new 
plants  where  powerplant  and  emissions  controls 
are  designed  as  an  integrated  system,  retrofit  re- 
quires adaptation  of  emissions  controls  to  a  plant 
typically  not  designed  for  such  modification.  This 
can  lead  to  compromise  and  additional  expense. 
(See  W88-02650)  (Lantz-PTT) 
W88-02659 


BURNING      LOWER-SULFUR      COALS      TO 
REDUCE  S02  EMISSIONS, 

ICF,  Inc.,  Washington,  DC. 
D.  E.  Klein. 


Water  Quality  Control — Group  5G 

IN:  The  Acid  Rain  Sourcebook.  McGraw-Hill, 
Inc.,  New  York,  NY.  1984.  p  100-111,  5  fig,  2  tab. 

Descriptors:  'Water  pollution  sources,  'Acid  rain, 
'Sulfur,  'Coal,  'Water  pollution  effect,  Emissions 
control,  Air  pollution,  Costs,  Powerplants,  Sulfur 
dioxide,  Economic  aspects. 

Several  means  exist  for  reducing  emissions  of 
sulfur  dioxide.  Technological  approaches,  such  as 
the  retrofitting  of  flue-gas-desulfurization  (FGD) 
systems,  are  intended  to  remove  the  sulfur  dioxide 
during  or  after  combustion.  Other  approaches  seek 
to  limit  the  amount  of  sulfur  in  the  fuel  prior  to 
combustion  and  include  the  use  of  lower-sulfur 
coals,  coal  cleaning,  and/or  coal  blending.  For 
many  powerplants,  the  most  economical  strategy 
for  reducing  sulfur  dioxide  emissions  tends  to  be 
switching  from  higher-sulfur  to  lower-sulfur  coals. 
Because  the  sulfur  content  in  coal  tends  to  vary 
across  regions,  this  move  to  consume  lower-sulfur 
coals  would  result  in  major  shifts  in  regional  coal 
production  away  from  higher-sulfur  supply  regions 
(such  as  North  Appalachia  and  the  Midwest),  and 
toward  lower-sulfur  supply  regions  (such  as  Cen- 
tral Appalachia  and  the  Rockies).  The  magnitude 
of  these  potential  shifts  raises  important  questions 
as  to  regional  econmic  impacts,  employment  in  the 
coal  industry,  and  the  ability  of  the  coal  industry  to 
accommodate  such  changes.  Included  in  this  exam- 
ination is  an  analysis  of  the  potential  costs  of 
compliance,  impacts  on  regional  coal  production, 
employment  impacts,  and  potential  near-term  tran- 
sitional constraints.  (See  also  W88-02650)  (Lantz- 
PTT) 
W88-02660 


COAL  CLEANING:  THE  FIRST  STEP, 

L.  Green. 

IN:  The  Acid  Rain   Sourcebook.   McGraw-Hill, 

Inc.,  New  York,  NY.  1984.  p  112-122,  5  fig,  3  tab, 

23  ref. 

Descriptors:  'Acid  rain,  'Water  pollution  sources, 
'Coal,  'Powerplants,  'Water  pollution  prevention, 
Electric  powerplants,  Fluidized  beds,  Sulfur  diox- 
ide, Emissions  control,  Air  pollution. 

General  acceptance  of  the  fact  that  'the  cheapest 
electricity  is  not  of  necessity  produced  from  the 
cheapest  coal'  has  been  slow,  due  in  large  part  to 
institutional  barriers  inhibiting  investment  in  prepa- 
ration facilities.  Nevertheless,  all  utilities  are  now 
seeking  to  increase  the  capacity  and  extend  the 
operating  life  of  existing  plants,  and  are  balancing 
these  economic  benefits  from  using  cleaned  coal 
against  the  cost  of  the  cleaning  operation  itself. 
The  assessment  that  'the  critical  economic  point  in 
the  coal  energy  system  is  the  wash  plant'  is  not  an 
overstatement.  Of  the  operational  cost  components 
involved,  the  largest  is  the  loss  of  Btu  value  to  the 
refuse  stream,  a  factor  which  limits  the  'depth'  of 
cleaning  economically  practical.  Another  signifi- 
cant factor  is  the  electric  power  required  to  drive 
the  many  mechanical  operations  involved  in  a 
preparation  plant.  A  third  factor  now  receiving 
increasing  attention  is  disposal  of  the  cleaning 
refuse,  which  constitutes  a  semi-hazardous  waste, 
in  an  environmentally  acceptable  manner.  Com- 
mercial technologies  exist  (1)  for  the  cleaning  of 
coal  in  aqueous  physical  operations,  and  (2)  for 
burning  the  refuse  in  sulfur-capturing  fluidized-bed 
combustors  to  improve  the  economics  of  electric- 
power  generation  while  significantly  reducing  the 
emissions  of  S02  thereby  produced.  Considering 
the  ready  availability  of  these  mature  technologies 
for  immediate  application,  the  Clean  Coal  Coali- 
tion rejects  the  premise  that  acid  rain  emissions 
control  will  cost  American  industry,  particularly 
the  electric-utility  industry,  billions  of  dollars.  (See 
also  W88-02650)  (Lantz-PTT) 
W88-02661 


OPTIONS      FOR      REDUCING      NOX,      S02 
DURING  COMBUSTION, 

Babcock  and  Wilcox  Co.,  Barberton,  OH. 

J.  A.  Barsin. 

IN:   The   Acid   Rain   Sourcebook.   McGraw-Hill, 

Inc.,  New  York,  NY.  1984.  p  136-152,  10  fig,  1  tab, 

13  ref. 
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Field  5— WATER  QUALITY  MANAGEMENT  AND  PROTECTION 
Group  5G — Water  Quality  Control 


Descriptors:  *Acid  rain,  'Sulfur  dioxide,  'Emis- 
sions control,  'Nitrogen  oxides,  'Water  pollution 
sources,  'Combustion,  Air  pollution,  Legislation, 
Water  pollution  prevention,  Coal,  Electric  power- 
plants. 

The  increased  public  attention  associated  with  air 
pollutants  produced  by  stationary  sources  has  re- 
sulted in  clean  air  legislation  in  many  states  and  at 
the  federal  level.  State  and  federal  standards,  such 
as  New  Source  Performance  Standards  (NSPS), 
have  established  maximum  allowable  emissions 
levels  for  gaseous  pollutants  from  new  sources. 
These  standards  are  reviewed  periodically  to 
ensure  that  they  reflect  the  best  available  control 
technology.  Stationary  sources  established  prior  to 
NSPS  are  not,  at  present,  subject  to  federal  emis- 
sions regulations.  However,  proposed  legislation 
could  require  many  existing  stationary  sources  to 
reduce  emissions.  The  focus  here  is  on  coal  com- 
bustion, NOx-  and  SOx-emissions  reduction  work 
(either  demonstrated  in  the  field  or  in  the  laborato- 
ry), and  its  applicability  to  existing  sources.  (See 
also  W88-02650)  (Lantz-PTT) 
W88-02663 


NONREGENERABLE  WET  FGD  CONTROLS 
S02  EMISSIONS, 

J.  F.  Tearney,  D.  A.  Froelich,  and  G.  M.  Graves. 
IN:  The  Acid   Rain   Sourcebook.   McGraw-Hill, 
Inc.,  New  York,  NY.  1984.  p  154-164,  6  fig. 

Descriptors:  *Flue-gas-desulfurization,  'Acid  rain, 
'Sulfur  dioxide,  'Water  pollution  sources,  'Water 
pollution  prevention,  Air  pollution,  Costs,  Chemi- 
cal reaction,  Lime,  Limestone,  Alkali,  Reagents, 
Absorption,  Waste  disposal. 

The  Clean  Air  Act  amendments  of  the  1970s 
forced  coal-burning  utilities  and  industries  to 
reduce  their  emissions  of  sulfur  dioxide.  Nonregen- 
erable  wet  flue-gas-desulfurization  (FGD)  systems 
were  chosen  by  the  first  utilities  trying  to  meet  the 
new  regulations.  Since  then,  nearly  every  new 
coal-fired  design  has  included  a  nonregenerable 
wet  FGD  system.  The  reasons  are  simple:  high 
efficiency  and  cost-effectiveness.  Although  causali- 
ty remains  unclear,  acid  rain  legislation  may  force 
utilities  and  some  heavy  industry  to  further  reduce 
their  sulfur  dioxide  emissions.  Legislation  may  in- 
clude strict  controls  on  new  units,  retrofit  require- 
ments for  existing  sources,  and  upgrade  demands 
on  older  FGD  systems  that  have  poor  removal 
efficiencies  or  reliability  problems.  The  industry 
will  probably  continue  to  turn  to  nonregenerable 
wet  FGD  systems,  and  for  more  good  reasons  than 
before.  Today's  reasons  include  high  availability, 
versatility,  and  proven  experience,  as  well  as  high 
efficiency  and  cost-effectiveness.  Nonregenerable 
wet  FGD  is  not  the  only  possible  answer.  Specific 
conditions  may,  in  fact,  warrant  another  solution. 
But  regardless  of  retrofit  or  upgrade,  nonregenera- 
ble wet  FGD  systems  should  prove  to  be  the  most 
cost-effective  answer  for  most  installations.  The 
effectiveness  and  economics  of  nonregenerable  wet 
FGD  systems  will  be  examined  herein  and  new 
developments  in  design  and  materials  will  be  dis- 
cussed. Briefly  described  is  the  chemistry  on  which 
are  based  the  three  basic  types  of  nonregenerable 
wet  FGD  systems:  lime,  limestone,  and  dual-alkali. 
Also  covered  are  the  subsystems  that  comprise 
these  systems:  reagent  preparation,  S02  absorp- 
tion, and  waste  disposal.  (See  also  W88-02650) 
(Lantz-PTT) 
W88-02664 


CONTROLLING  ACID  RAIN  WITH  DRY 
SCRUBBING, 

Niro  Atomizer  A/S,  Soeborg  (Denmark). 

K.  Felsvang. 

IN:   The   Acid    Rain   Sourcebook.    McGraw-Hill, 

Inc.,  New  York,  NY.  1984.  p  165-183,  8  fig,  1 1  tab, 

35  ref. 

Descriptors:  'Acid  rain,  'Water  pollution  sources, 
•Dry  scrubbing,  Water  pollution  prevention,  Air 
pollution,  Flue-gas-desulfurization,  Economic  as- 
pects. Electric  powerplants,  Coal,  Sulfur. 

The  concept  of  dry  flue-gas-desulfurization  (FGD) 
by  spray-dryer  absorption  was  developed  during 


the  mid-to-late  1970s.  Acceptance  by  the  utility 
industry  has  grown  rapidly.  Today,  more  than 
8400  Mw  of  dry  scrubbers  are  in  operation  or 
under  construction  (6900  MW  in  the  US,  1500  MW 
in  Europe).  The  dry-scrubbing  process  has  gained 
increasing  popularity  over  the  past  five  or  six  years 
because  of  the  favorable  overall  economics.  Tables 
show  that  the  market  trend  for  utility  contract 
awards  in  the  US.  Several  papers  presented  during 
the  last  year  have  made  economic  comparisons  of 
wet  vs  dry  FGD.  A  study  sponsored  by  the  Elec- 
tric Power  Reserch  Institute  showed  that  dry 
scrubbing  would  be  competitive  on  a  new  500-MW 
unit  burning  coal  with  a  sulfur  content  up  to  2.5%. 
However,  a  stoichiometric  ratio  of  1.25  was  used 
for  90%  removal.  Based  on  recent  developments, 
this  is  conservative  and  the  breakeven  point  would 
increase  to  the  3.0-3.5%  sulfur  range.  For  typical 
eastern  US  coal-fired  boilers  with  nominal  3.5% 
sulfur  coal,  several  studies  conclude  that  retrofit 
costs  of  a  dry  scrubber  are  up  to  30%  less  expen- 
sive than  for  a  limestone  wet  scrubber.  (See  also 
W88-02650)  (Lantz-PTT) 
W88-02665 


SELECTING  OPTIMUM  CONTROL  TO 
REDUCE  ACID  RAIN, 

Ebasco  Services,  Inc.,  New  York. 

D.  Kettler,  R.  Rao,  B.  Rossi,  P.  Nobile,  and  R. 

Cummings. 

IN:   The   Acid   Rain   Sourcebook.   McGraw-Hill, 

Inc.,  New  York,  NY.  1984.  p  184-196,  4  fig,  5  tab. 

Descriptors:  'Acid  rain,  'Water  pollution  control, 
'Network  design,  Water  pollution  prevention, 
Emissions  control,  Air  pollution,  Sulfur  dioxide, 
Databases,  Public  policy,  Legislation. 

Cost  factors,  marginal  environmental  benefits  ex- 
pected, and  an  uncertainty  in  the  relationship  be- 
tween acid  deposition  and  receptors  as  presented 
by  OMB,  prompted  President  Reagan  in  his  1984 
State  of  the  Union  address  not  to  endorse  any 
program  to  reduce  emissions.  Rather,  the  President 
called  for  doubling  of  funds  for  acid  deposition 
research,  restoring  lakes  affected  by  acid  deposi- 
tion, and  the  development  of  technology  to  reduce 
the  precursors  of  acid  deposition.  The  analysis 
presented  here  should  be  the  first  of  many  issues  so 
that  the  entire  range  of  uncertainties  surrounding 
these  key  assumptions  can  be  evaluated.  With  this 
analysis,  a  utility,  power  pool,  or  state  can  develop 
the  database  necessary  to  evaluate  any  acid  rain 
emissions  reduction  strategy.  The  database,  com- 
bined with  the  computer  techniques  described,  will 
allow  utilities  to:  provide  area  lawmakers  and  the 
rate-paying  public  with  an  accurate  assessment  of 
the  cost  implications  associated  with  various  S02- 
emissions  reduction  proposals;  distill  results  of  an 
acid  rain  assessment  program  to  recommend  to 
Congress  the  most  cost  effective  approach  to  limit- 
ing S02  emissions;  assess  the  cost  of  continued 
compliance  beyond  the  1995  compliance  year,  as- 
suming various  levels  of  utility  growth;  evaluate 
the  potential  impact  acid  rain  regulations  will  have 
on  plant  life  extensions  and  upgrading  programs; 
and  perform  a  sensitivity  or  uncertainty  analysis 
for  the  key  variables  used  in  the  base  analysis,  so 
that  decisions  are  made  based  on  a  clear  under- 
standing of  the  potential  impacts  associated  with 
changes  in  economic  and  regulatory  environments. 
(See  W88-02650)  (Lantz-PTT) 
W88-02666 


USE  REGENERABLE  SCRUBBERS  TO  SLASH 
S02  EMISSIONS, 

United  Engineers  and  Constructors,  Inc.,  Philadel- 
phia, PA. 

R.  R.  Lunt,  and  J.  S.  MacKenzie. 
IN:   The   Acid   Rain   Sourcebook.    McGraw-Hill, 
Inc.,  New  York,  NY.  1984.  p  198-227,  7  fig,  5  tab. 

Descriptors:  'Acid  rain,  'Regenerable  scrubbers, 
•Water  pollution  sources,  'Water  pollution  con- 
trol, 'Sulfur  dioxide,  Emissions  control,  Wellman- 
Lord,  West  Germany,  Sludge,  Coal,  Sulfur,  Eco- 
nomic aspects. 

The  fact  that  only  two  regenerable  processes, 
Wellman-Lord  and  MGO,  have  achieved  commer- 
ical  status,  and  limited  commerical  status  at  that, 


has  in  no  way  discouraged  the  search  for  new  and 
possibly  better  regenerable  fluidized-gas-desulfuri- 
zation  (FGD)  processes.  The  driving  force  for  this 
activity  continues  to  be:  avoidance  of  a  sludge 
byproduct,  recovery  of  the  coal  sulfur  as  a  valua- 
ble byproduct,  possibility  of  co-scrubbing  NOx 
along  with  the  S02,  and  the  possibility  of  improv- 
ing economics  relative  to  throwaway  processes  At 
the  present  state  of  development,  none  of  the  new 
processes  seems  likely  to  achieve  commercial  ac- 
ceptance before  the  late  1980s  or  early  1990s.  Be- 
cause, at  best,  regenerable  processes  are  only  com- 
petitive economically  with  the  better-kown  throw- 
away  processes,  and  because  the  marketing  of 
sulfur  byproducts  is  regional!  restricted,  it  is  ex- 
pected that  they  will  continue  to  constitute  only 
about  6%  of  the  FGD  market.  Beyond  this  near- 
term  outlook,  increasing  concern  about  land-filling 
byproduct  sludge,  with  its  potential  for  ground- 
water contamination,  and  greater  emphasis  on  the 
recovery  of  a  significant  sulfur  resources,  may 
gradually  lead  to  an  increased  market  share  for 
regenerable  systems.  (See  also  W88-02650)  (Lantz- 
PTT) 
W88-02667 


GENERAL  STATUS  OF  IGCC  DEVELOP- 
MENTS, 

Electric   Power   Research   Inst.,   Palo  Alto,  CA. 
N.  A.  Holt,  and  T.  P.  O'Shea. 
IN:   The   Acid   Rain   Sourcebook.   McGraw-Hill, 
Inc.,  New  York,  NY.  1984.  p  228-250,  6  fig,  9  tab, 
6  ref. 

Descriptors:  'Acid  rain,  'Integrated  gasification 
combined-cycle,  'IGCC,  'Water  pollution 
sources,  Water  pollution  prevention,  Costs,  Eco- 
nomic aspects,  Electric  powerplants,  Heat,  Gasifi- 
cation, Air  pollution. 

The  continued  uncertainty  surrounding  nucler- 
power  deployment,  the  cost  and  availability  of 
natural  gas  and  oil,  and  environmental  regulations 
argue  strongly  for  the  development  of  alternative 
coal-fueled  power  systems,  especially  coal  gasifica- 
tion. The  integrated  gasification  combined-cycle 
(IGCC)  powerplant  has  the  largest  potential 
impact  on  the  power  industry.  It  promises  reduced 
heat  rates,  lower  water  consumption  and  land  re- 
quirements, markedly  reduced  emissions,  and  cap- 
ital and  electric  power  costs  competitive  with  con- 
ventional coal-fired  steam  plants.  IGCC  plants  in 
the  250-500  MW  range  will  be  comprised  of  sever- 
al processing  trains  and  gas  turbines.  This  modular 
approach  leads  to  high  effective  availability.  A 
recent  study  conducted  by  Fluor  Corp  for  the 
Electric  Power  Research  Institute  (EPRI)  presents 
the  results  of  current  estimates  of  performance  and 
costs  for  mature,  Texaco-based  IGCC  power- 
plants.  These  plants  -  which  employ  a  variety  of 
gas-cooling  options  and  advanced  2200  F  gas  tur- 
bines -  exhibit  the  potential  to  provide  significant 
reductions  in  the  cost  of  electricity  over  conven- 
tional coal-fired  steam  plants,  assuming  both  types 
of  plants  are  to  be  operated  at  the  same  capacity 
factors.  The  EPRI  study  demonstrated  that  the  use 
of  low-level  heat  for  fuel-gas  saturation  (as  is  prac- 
ticed at  Cool  Water)  provides  an  effective  mecha- 
nism to  improve  system  heat  rate  -  particularly 
when  both  radiant  and  convective  coolers  are  not 
included  in  the  design.  Also,  fuel-gas  saturation 
appears  to  be  a  far  more  efficient  mechanism  for 
NOx  control  than  steam  extraction  for  injection 
into  the  gas-turbine  combustors.  (See  also  W88- 
02650)  (Lantz-PTT) 
W88-02668 


PRESSURIZED  FLUIDIZED-BED  COMBUS- 
TION: A  FUTURE  OPTION, 

American  Electric  Power  Service  Corp.,  Colum- 
bus, OH. 
J.  J.  Markowsky. 

IN:  The  Acid  Rain  Sourcebook.  McGraw-Hill, 
Inc.,  New  York,  NY.  1984.  p  251-261,  6  fig,  5  tab. 

Descriptors:  'Pressurized  fluidized-bed  combus- 
tion, 'Water  pollution  sources,  'Air  pollution, 
•Acid  rain,  Electric  powerplants,  Water  pollution 
prevention,  Coal,  Sulfur. 
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WATER  QUALITY  MANAGEMENT  AND  PROTECTION— Field  5 

Water  Quality  Control — Group  5G 


The  object  here  is  to  outline  a  development  pro- 
gram that  American  Electric  Power  (AEP)  has 
been  involved  in  since  1976.  The  goal  of  this 
development  program  is  to  demonstrate  the  com- 
merical  readiness  of  a  technology  called  pressur- 
ized fluidized-bed  combustion  (PFBC),  which  has 
the  potential  of  providing  the  most  economically 
and  environmentally  attractive  method  of  utilizing 
high-sulfur  coal  for  future  electric  power  genera- 
tion. The  AEP  system  is  the  nation's  largest  single 
coal  consumer,  burning  some  40-million  tons/yr. 
Coal  provides  the  energy  source  for  approximately 
86%  of  AEP's  generating  capacity.  This  depend- 
ence on  coal  has  been  the  driving  force  behind 
AEP's  efforts  to  refine  conventional  technology 
and  develop  new  technologies  to  reduce  sulfur 
emissions.  These  development  programs  have  been 
geared  to  reduce  sulfur  emissions  by  either  pre- 
combustion  treatment  (coal  cleaning)  or  by  treat- 
ment during  combustion.  (See  also  W88-02650) 
(Lantz-PTT) 
W88-02669 


TECHNIQUES  FOR  REDUCING  NOX  FROM 
COAL-FIRED  UNITS, 

Combustion  Engineering,  Inc.,  Chattanooga,  TN. 
M.  S.  McCartney,  and  M.  B.  Cohen. 
IN:   The  Acid   Rain   Sourcebook.   McGraw-Hill, 
Inc.,  New  York,  NY.  1984.  p  262-283,  21  fig,  1  tab, 
14  ref. 

Descriptors:  *Acid  rain,  'Nitrogen  oxides,  *Coal, 
•Water  pollution  sources,  'Water  pollution  con- 
trol, Air  pollution,  Water  pollution  prevention, 
Emissions  control,  Electric  powerplants,  LNCFS, 
MACT,  Combustion. 

The  technology  associated  with  the  control  of 
nitrogen  oxides  (NOx)  from  large  steam  generators 
has  matured  and  expanded  greatly  in  the  last  12 
years.  In  the  years  immediately  following  the 
Clean  Air  Act,  NOx  control  was  primarily  con- 
fined to  the  redesign  of  burners  and  to  some  extent 
the  reproportioning  of  furnaces;  neither  revision 
had  substantial  impact  on  the  cost  of  new  equip- 
ment. In  1984,  the  industry  has  seen  not  only  the 
availability  of  some  remarkable  second-generation 
burner  systems  to  prevent  the  formation  of  NOx, 
but  the  availability  of  both  in-furnace  and  tail-end 
systems  capable  of  reducing  NOx  after  its  forma- 
tion. Unlike  most  of  the  early  NOx-control  de- 
vices, the  current  'maximum  control'  technology 
can  have  a  substantial  effect  on  the  intial  and 
operating  costs  of  both  new  and  existing  boilers. 
The  NOx-control  techniques  presented  in  this  dis- 
cussion are  systems  which  Combustion  Engineer- 
ing Inc  (C-E)  has  developed  internally  or  has  been 
licensed  to  build  by  Mitsubishi  Heavy  Industries 
(MHI)  of  Japan.  Each  of  the  systems  presented 
(retrofit  OFA  system,  low-NOx  concentric  firing 
systems  (LNCFS),  and  C-E/MHI-MACT  (ad- 
vanced combustion  technology)),  has  a  maximum 
percent  NOx  reduction  which,  in  the  opinion  of  C- 
E,  represents  the  maximum  technical  or  economic 
limits  for  that  technology.  The  degree  of  NOx 
control  is  compared  to  a  base  of  100%,  which 
would  be  typical  of  pre-NSPS  tangential-fired 
units  designed  in  the  mid-to-late  1060s.  For  retrofit 
applications,  the  degree  of  NOx  control  will  vary 
somewhat  from  the  values  presented,  depending  on 
the  physical  restrictions  and  compromises  re- 
quired. (See  also  W88-02650)  (Lantz-PTT) 
W88-O2670 


BIOLOGICALLY    BASED    WATER    QUALITY 
MANAGEMENT, 

Anglian  Water  Authority,  Lincoln  (England).  Lin- 
coln Div. 

For  primary  bibliographic  entry  see  Field  5C. 
W88-02692 


HAZARDOUS  WASTE  MANAGEMENT  PRO- 
GRAM UNDER  THE  RESOURCE  CONSERVA- 
TION AND  RECOVERY  ACT. 

Cleary,  Gottlieb,  Steen  and  Hamilton,  Washington, 

DC. 

For  primary  bibliographic  entry  see  Field  6E. 

W88-02760 


METHODS  OF  IMMOBILIZING  SOIL  CON- 
TAMINATION (METHODEN  ZUR  IMMOBILI- 
SIERUNG  VON  BODENKONTAMINA- 

TIONEN), 

Envi-Sann  G.m.b.H,  Schmitten  (Germany,  F.R.). 
M.  Stammler,  and  H.  J  Hass. 
Chemieingenieurtechnik  CITEAH,  Vol.  59,  No.  5, 
p  393-396,  1987.  1  fig,  7  ref. 

Descriptors:  'Groundwater  pollution,  'Grouting, 
'Water  pollution  control,  'Water  pollution  pre- 
vention, 'Waste  dumps,  'Silica,  'Gels,  Landfills, 
Waste  storage,  Industrial  wastes,  Leachates,  Ben- 
tonite.  Sanitary  engineering. 

A  number  of  remedial  measures  can  be  applied  in 
order  to  contain  or  immobilize  contaminants  which 
threaten  to  pollute  groundwater,  soil  or  air.  Some 
are  still  conceptual  in  character,  others  are  in  prac- 
tical use.  So  far,  bentonite/cement-based  slurry 
walls  have  often  been  constructed  to  regulate  the 
groundwater  flow  in  contaminated  areas.  In  gener- 
al, clay  layers  are  used  as  a  bottom  seal  whenever 
available.  However,  investigations  have  shown 
that  conventional  and  many  natural  materials  do 
not  exhibit  the  resistance  to  aggressive  leachates 
which  is  necessary  to  retain  contamination  over 
extended  periods  of  time.  In  the  proposed  concept 
a  partial  or  complete  encapsulation  of  the  contami- 
nation is  recommended,  using  barriers  resistent  to 
aggressive  leachates.  This  can  be  achieved  by  new 
silica  gel  containing  materials  and  in  some  cases  by 
suitable  geotextiles.  Extensive  tests  of  such  materi- 
als are  presently  under  way  at  various  abandoned 
waste  sites  in  the  F.  R.  Germany.  Remedial  action 
can  then  be  planned  and  executed  to  decontami- 
nate the  site  in  ample  time  without  risk  of  further 
contamination.  New  results  are  reported,  obtained 
during  a  one-year  test  period  with  water  glass  of 
low  alkalinity  and  high  Si02/Na20  ratio.  Their 
resistance  to  leachates,  low  syneresis,  and  high 
hardness  were  achieved  by  the  two-component 
system  Dynagrout  PPN  +  DWR,  developed  by 
Dynamit  Nobel.  (Author's  abstract) 
W88-02814 


PERCENTILE     ESTIMATION     FOR     WATER 
QUALITY  DATA, 

WRC  Engineering,  Swindon  (England). 

For   primary   bibliographic   entry   see   Field    5D. 

W88-02829 


ROLE  OF  WOODY  VEGETATION  IN  PRE- 
VENTING GROUND  WATER  POLLUTION  BY 
NITROGEN  FROM  SEPTIC  TANK  LEACHATE, 

Rutgers  -  The  State  Univ.,  New  Brunswick,  NJ. 
Center  for  Coastal  and  Environmental  Studies. 
For   primary   bibliographic   entry   see   Field   5D. 
W88-02832 


NEW   ROLE   FOR   THE   STATES   IN   WATER 
POLLUTION  CONTROL  FINANCING, 

For  primary  bibliographic  entry  see  Field  6E. 

W88-02842 


LOGISTICS  OF  OIL  SPILL  DISPERSANT  AP- 
PLICATION, VOLUME  I:  LOGISTICS  -  RE- 
LATED PROPERTIES  OF  OIL  SPILL  DISPER- 
SANTS, 

Transportation  Systems  Center,  Cambridge,  MA. 
For  primary  bibliographic  entry  see  Field  5B. 
W88-02887 


LOGISTICS  OF  OIL  SPILL  DISPERSANT  AP- 
PLICATION, VOLUME  II:  APPLICATION 
TECHNIQUES,  STOCKPILING,  DISPERSANT 
SELECTION,  STRATEGIES, 

Transportation  Systems  Center,  Cambridge,  MA. 
J.  Bellantoni. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  ADA- 1230 19, 
A07  in  paper  copy,  A01  in  microfiche.  CG-D-38- 
82,  II,  November  1982.  Final  Report.  126  p,  23  fig, 
22  tab,  9  ref,  2  append. 

Descriptors:  'Oil  spills,  'Cleanup  operations,  *Dis- 
persants,  Oil  pollution,  Marine  environment, 
Marine  resources,  Surfactants,  Environmental  pro- 
tection, Water  pollution  control. 


The  logistics  of  oil  dispersant  application  by  the 
U.S.  Coast  Guard  are  explored.  Although  the  use 
of  chemicals  for  oil  spill  dispersal  is  not  wide- 
spread in  the  U.S.,  it  has  implications  for  the  U.S. 
Coast  Guard's  marine  environmental  protection 
program.  Volume  Two  presents  formulae  and 
charts  for  analyzing  single  and  multiple-pass  appli- 
cation; factors  in  stockpiling.  Six  operational  strat- 
egies, consisting  of  choices  of  vehicles,  stock  piles 
and  dispersants,  are  formulated  and  evaluated.  (See 
also  W88-02887)  (Author's  abstract) 
W88-02888 


EXPERIMENTS  AND  EXPERIENCES  IN  BIO- 
MANIPULATION  -  STUDIES  OF  BIOLOGICAL 
WAYS  TO  REDUCE  ALGAL  ABUNDANCE 
AND  ELIMINATE  BLUE-GREENS, 

Minnesota  Univ.,  Minneapolis.  Limnological  Re- 
search Center. 

J.  Shapiro,  B.  Forsberg,  V.  Lamarra,  G  Lindmark, 
and  M.  Lynch. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  PB83- 148098, 
A12  in  paper  copy,  A01  in  microfiche.  EPA-600/ 
3-82-096,  December  1982.  251  p,  90  fig,  43  tab,  194 
ref. 

Descriptors:  'Water  quality  control,  'Lake  resto- 
ration, 'Algae,  'Nutrients,  Aquatic  life,  Fish,  Zoo- 
plankton,  Cyanophyta,  Chlorophyta,  Biomanipula- 
tion,  Phosphorous,  Aeration,  Water  circulation, 
Carbon  dioxide,  Eutrophic  lakes,  Species  composi- 
tion. 

The  process  of  biomanipulation  (controlling  the 
external  sources  of  nutrients)  has  been  studied  in 
several  Minnesota  lakes  as  a  means  of  lake  restora- 
tion and  management.  The  abundance  of  algae  can 
be  substantially  varied  by  one  or  more  of  the 
following  procedures:  (1)  elimination  of  benthivor- 
ous  fish  which  recycle  phosphorous  from  sedi- 
ments, (2)  manipulation  of  algal  populations  by 
lowering  pH,  causing  artificial  circulation,  or  stim- 
ulating algal  viruses,  and  (3)  increasing  abundance 
of  larger  herbivorous  zooplankton  by  reducing 
predation  on  them,  by  eliminating  planktivores  en- 
tirely, or  by  providing  refuges  from  planktivores. 
In  pH  lowering  experiments  addition  of  carbon 
dioxide  with  nitrogen  and  phosphorous  produced  a 
shift  in  algal  populations  from  blue-green  to  green. 
The  shift  occurred  at  pH  of  5.5  to  8.5  when  carbon 
dioxide  was  the  acid  added  and  at  5.5  to  7.5  when 
HC1  was  used.  The  shift  from  blue-green  to  green 
was  more  rapid  in  spring  and  fall  than  in  summer. 
Lake  water  aeration  was  more  successful  in  eutro- 
phic lakes  with  lower  alkalinity.  The  most  impor- 
tant factors  involving  the  response  of  algal  popula- 
tions to  aeration  were  mixed  depth  and  total  phos- 
phorous, which  have  opposite  effects  on  the  maxi- 
mum concentration  of  chlorophyll  in  the  mixed 
layer  during  circulation.  (Cassar-PTT) 
W88-02890 


MICROBIOLOGICAL   WATER   QUALITY    OF 
IMPOUNDMENTS:  A  LITERATURE  REVIEW, 

Texas  Univ.  at  Dallas,  Richardson.  Center  for  En- 
vironmental Studies. 

For  primary  bibliographic  entry  see  Field  5A. 
W88-02892 


FEASIBILITY  STUDY  TO  UTILIZE  LIMING 
AS  A  TECHNIQUE  TO  MITIGATE  SURFACE 
WATER  ACIDIFICATION, 

General  Research  Corp.,  McLean,  VA. 
J.  Fraser,  D.  Hinckley,  R.  Burt,  and  R.  R.  Severn. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  DE82-903668, 
A06  in  paper  copy,  A01  in  microfiche.  EPRI-EA— 
2362,  Interim  Report,  April  1982.  58  p,  6  fig,  6  tab, 
104  ref,  2  append.  Project  No.  1 109-14. 

Descriptors:  'Lime,  'Acidic  water,  'Water  quality 
control,  'Fisheries,  'Neutralization,  Water  quality, 
Water  quality  management,  Calcium  carbonate, 
Metals,    Ecological   effects,   Aquatic   populations. 

The  feasibility  of  liming  as  a  technique  for  mitigat- 
ing surface  water  acidification  as  a  fisheries  man- 
agement   technique    was    studied    by    reviewing 
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liming  operations  in  Scandinavia,  Norway,  and 
Canada.  Crushed  limestone  is  much  less  expensive 
and  less  caustic  than  either  CaO  or  Ca(OH)2. 
However,  it  takes  more  CaC03  to  neutralize  acidic 
water.  The  amount  of  alkaline  material  required 
varies  according  to  the  volume  and  flushing  rate  of 
the  lake,  the  base  exchange  capacity  of  the  sedi- 
ments, and  the  type  of  limiting  material  used.  The 
application  techniques  used  to  disperse  liming  ma- 
terials vary  according  to  the  equipment  or  system 
used  and/or  the  target  areas  it  is  being  applied  to. 
Insufficient  data  exists  for  conducting  a  cost/bene- 
fit analysis  of  liming  operations.  Liming  causes  a 
long-term  decrease  in  water  transparency  and 
depth  of  the  late  summer  epilimnion  and  thermo- 
cline  and  an  increase  in  pH,  alkalinity,  Ca  and 
hardness.  Changes  in  metal  concentrations  have 
also  been  attributed  to  liming  along  with  disrup- 
tions in  nutrient  cycling.  Liming  causes  an  initial 
decline  in  the  biomass  of  lower  trophic  levels,  a 
gradual  increase  in  biomass  and  bacterial  popula- 
tions, death  of  acidophilic  populations,  fish  mortal- 
ity due  to  precipitation  of  toxic  metals,  and  en- 
hancement of  fish  reproduction  and  sac  fry  surviv- 
al. Additional  research  to  evaluate  liming  is  re- 
quired. (Geiger-PTT) 
W88-02898 


PROTECTING  THE  NATION'S  GROUNDWAT- 
ER FROM  CONTAMINATION,  VOLUME  I. 

Office   of  Technology   Assessment,   Washington, 

DC. 

OTA-O-233,  October  1984.  244  p,  6  fig,  40  tab,  184 

ref. 

Descriptors:  *Water  quality  control,  'Groundwat- 
er  pollution,  *Water  pollution  sources,  'Water  pol- 
lution prevention,  Protection,  Water  pollution  ef- 
fects, Public  health,  Fate  of  pollutants,  Chemical 
wastes,  Toxicity,  Economic  impact,  Environmen- 
tal effects,  Social  impact,  Political  aspects,  Federal 
jurisdiction,  State  jurisdiction,  Regulations,  Stand- 
ards, Water  law,  Legal  aspects,  Nonpoint  pollution 
sources,  Water  quality  standards,  Geohydrology, 
Monitoring,  Sampling,  Water  analysis,  Pollutant 
identification,  Drinking  water,  Water  treatment, 
Landfills,  Aquifers. 

The  current  status  of  knowledge  and  experience  in 
dealing  with  groundwater  contamination  is  as- 
sessed. Overall,  much  information  on  pollution 
sources,  impacts  and  technology  is  available.  How- 
ever, Federal  and  state  programs  have  somewhat 
limited  ability  to  protect  groundwater  quality.  Al- 
though the  extent  of  groundwater  contamination  is 
small,  it  is  significant  because  it  generally  occurs  in 
heavily  populated  areas.  Much  information  is  avail- 
able on  the  public  health  effects  of  pollution,  but 
little  is  available  on  the  impacts  of  agricultural 
productivity,  the  environment,  and  industries  need- 
ing high-quality  water.  Existing  Federal  and  state 
laws  and  programs  to  protect  groundwater  quality 
are  summarized.  There  is  no  explicit,  comprehen- 
sive national  legislative  mandate  to  protect  ground- 
water from  pollution.  All  states  have  groundwater 
contamination  to  some  degree.  They  deal  with 
these  problems  with  varying  success.  States  give 
more  attention  to  point  sources,  rather  than  non- 
point  sources,  and  to  prevention,  rather  than  detec- 
tion or  correction.  Techniques  for  hydrogeologic 
investigations  of  groundwater  contamination  are 
given.  Federal  and  state  efforts  to  detect  ground- 
water contamination  include  aquifer  studies,  drink- 
ing water  monitoring,  assessing  potential  pollution 
sources,  and  monitoring  in  the  vicinity  of  contami- 
nation sites.  On  the  state  level,  contamination  is 
detected  principally  through  inventories,  source 
monitoring,  water  supply  monitoring,  and  ambient 
water  quality  monitoring.  Techniques  for  correc- 
tion and  prevention  of  groundwater  contamination, 
as  well  as  federal  and  state  efforts  are  discussed. 
(Cassar-PTT) 
W88-O2950 


PROTECTING  THE  NATION'S  GROUNDWAT- 
ER  FROM   CONTAMINATION,   VOLUME   H. 

Office   of  Technology    Assessment,    Washington, 

DC 

OTA-O-276,  October  1984.  503  p,  8  append. 

Descriptors:  'Water  quality  control,  •Groundwat- 
er pollution,  'Water  pollution  sources,  'Water  pol- 


lution prevention,  Protection,  Water  pollution  ef- 
fects, Public  health,  Fate  of  pollutants,  Chemical 
wastes,  Toxicity,  Environmental  effects,  Political 
aspects,  Federal  jurisdiction,  State  jurisdiction, 
Regulations,  Standards,  Water  law,  Legal  aspects, 
Nonpoint  pollution  sources,  Water  quality  stand- 
ards, Geohydrology,  Monitoring,  Drinking  water, 
Aquifers,  Landfills,  Water  treatment,  Monitoring. 

This  volume  contains  the  appendixes  to  Volume  I. 
Included  under  groundwater  contamination  and  its 
impacts  are  lists  of  health  risks  of  chemicals,  toxic 
effects  of  chemicals,  frequency  of  detection  of 
chemicals,  substances  detected  at  levels  exceeding 
standards,  and  sources  of  groundwater  contamina- 
tion. Terms  used  in  hydrogeologic  investigation 
are  defined  in  a  glossary.  Monitoring  provisions  for 
Category  Sources  I-VI  are  listed.  The  appendix  on 
corrective  action  includes  conditions  (technical 
and  nontechnical)  determining  the  applicability  of 
corrective  action  alternatives  and  application  of 
corrective  action  alternatives  to  specific  sources. 
Additional  appendixes  supplement  the  information 
in  Volume  I  on  federal  and  state  institutional 
frameworks  to  correct  and  prevent  groundwater 
contamination.  (Cassar-PTT) 
W88-02951 


MULTIVARIATE  WATER  QUALITY  INDEX 
FOR  USE  IN  MANAGEMENT  OF  A  WILD- 
LAND  WATERSHED, 

Utah    Center    for    Water    Resources    Research, 

Logan. 

R.  Mahmood,  and  J.  J.  Messer. 

Water  Resources  Planning  Series  UWRL/p-82// 

08,  November  1982.  57  p,  11  fig,  23  tab,  90  ref. 

Contract    No.    14-34-0001-8407.    Project    No.    C- 

80129-P. 

Descriptors:  'Water  quality  control,  'Environ- 
mental effects,  'Model  studies,  'Watershed  man- 
agement, 'Aquatic  life,  'Idaho,  Mountain  water- 
sheds, Blackfoot  River,  Water  quality  index,  Multi- 
variate analysis,  Streams,  Invertebrates,  Statistical 
analysis,  Environmental  policy,  Planning,  Log- 
ging, Grazing,  Mineral  industry,  Linear  program- 
ming, Species  composition,  Benthic  fauna. 

Multivariate  statistical  techniques  were  used  to 
define  a  method  for  establishing  a  water  quality 
index  for  use  in  protecting  the  stream  environment 
in  a  high  mountain  watershed.  The  purpose  of  the 
water  quality  index  was  to  aggregate  water  quality 
parameters  in  such  a  way  that  the  effects  of  low 
level  increments  in  mining,  grazing,  logging,  and 
other  activities  could  be  related  to  a  change  in  the 
value  of  a  single  entity,  aquatic  environmental 
quality,  in  a  linear  programming  management 
model.  Several  data  aggregation  methods  were 
explored,  using  water  quality  data  collected  over  5 
years  (1975-1979)  by  the  USD  A  Forest  Service  in 
the  upper  Blackfoot  River  watershed  in  southeast- 
ern Idaho.  The  water  quality  indexes  thus  generat- 
ed were  compared  with  indexes  of  benthic  inverte- 
brate community  composition  as  determined  from 
samples  collected  late  in  the  summer  of  1981.  Com- 
munity composition  indexes  were  based  on  emer- 
gent community  properties  (biomass  and  diversity) 
and  on  taxonomic  composition  as  revealed  by  prin- 
cipal components  analysis.  (Author's  abstract) 
W88-02959 


EVALUATING  STRATEGIES  FOR  GROUND- 
WATER CONTAMINANT  PLUME  STABILIZA- 
TION AND  REMOVAL, 

Geological  Survey,  Menlo  Park,  CA.  Water  Re- 
sources Div. 

S.  M.  Gorelick,  and  B.  J.  Wagner. 
Available     from     USGS,     OFFSS,     Box     25425, 
Denver,  CO  80225.  Supt  Doc,  USGPO,  Wash,  DC 
20402.  In:  USGS  Water-Supply  Paper  2290,  1986. 
p  81-90,  7  fig,  11  ref. 

Descriptors:  'Groundwater  contamination, 
•Groundwater  pollution,  'Water  pollution  treat- 
ment, Groundwater,  Groundwater  management, 
Groundwater  modeling. 

Optimal  remedial  alternatives  for  contaminated 
aquifers  can  be  selected  using  combined  simula- 
tion-management models.  Such  models  identify  the 


best  selection  of  wells  and  pumping  or  recharge 
rates  that  serve  to  stabilize  contaminant  plumes. 
Plume  containment  may  be  accomplished  with 
pumping  and  recharge  wells  that  control  the  hy- 
draulic gradient  at  the  perimeter  of  a  plume.  The 
methodology  is  applied  to  a  hypothetical  system  in 
which  contaminated  groundwater  must  be  isolated 
and  removed.  Emphasis  is  placed  on  experimenting 
with  a  menu  of  design  considerations  to  identify 
solutions  to  site-specific  problems  of  aquifer  resto- 
ration. (USGS) 
W88-03118 


MICROBIAL  SULFATE  REDUCTION  IN  EX- 
TREMELY ACID  LAKES, 

Purdue  Univ.,  Lafayette,  IN.  Water  Resources  Re- 
search Center. 

A.  E.  Konopka,  R.  A.  Gyure,  W.  Doemel,  and  A. 
Brooks. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  PB86-I67723/ 
AS.  Price  codes:  A04  in  paper  copy,  A01  in  micro- 
fiche. Technical  Report  173.  October  1985.  50  p, 
16  tab,  8  fig,  34  ref.  Contract  No.  14-08-0001 -G905 
Project  No.  USGS  G905-06. 

Descriptors:  'Acid  mine  water,  'Acid  lakes,  'Strip 
mines,  'Fate  of  pollutants,  'Water  pollution  con- 
trol, 'Indiana,  Microbes,  Algal  nutrition,  Sulfate. 

Microbial  metabolism  in  Reservoir  29,  an  acid  (pH 
3)  strip  mine  lake  in  Green-Sullivan  State  Forest, 
Indiana  was  studied.  Algal  productivity  was  rela- 
tively low,  presumably  because  of  the  poor  nutri- 
tional status  of  the  lake.  Algal  species  diversity  was 
also  very  low-only  four  algal  species  were  found 
in  significant  numbers  in  the  lake.  Bacterial  sulfate 
reduction  in  the  sediments  of  Reservoir  29  was 
extensively  studied,  because  this  process  can  neu- 
tralize acidity.  In  situ  rates  ranged  from  0.012  - 
0.142  micromoles  H2S/ml  of  sediment/day,  these 
values  were  comparable  to  those  found  in  some 
pH-neutral  habitats  and  were  higher  than  those 
found  in  a  nearby  lake  which  had  a  sediment  pH  of 
6.2.  The  reduction  of  sulfate  was  biologically  medi- 
ated, because  it  had  a  temperature  optimum  of  37 
C.  As  a  result  of  sulfate  reduction  in  the  sediments, 
H2S  concentrations  in  the  hypolimnion  reached 
values  greater  than  1  mm,  and  the  pH  at  the 
sediment-water  interface  increased  more  than  1 
unit  during  the  summer.  The  pH  optimum  for 
sulfate  reduction  was  5.  Samples  adjusted  to  pH  7 
were  initially  inhibited  but  recovered  within  24  h 
to  reduce  sulfate  at  rates  greater  than  those  found 
at  pH  3.  Hydrogen  gas  was  the  only  electron 
donor  that  stimulated  sulfate  reduction  at  pH  3; 
organic  acids,  which  are  important  electron  donors 
for  sulfate  reduction  in  pH-neutral  habitats,  were 
very  toxic  at  pH  3.  (USGS) 
W88-03174 


BIODEGRADATION  OF  HAZARDOUS  CHEM- 
ICAL WASTES, 

Louisiana  State  Univ.  Medical  Center,  New  Orle- 
ans. 

For   primary   bibliographic   entry   see   Field   5D. 
W88-03180 


PUBLIC  RESPONSE  TO  THE  DISCOVERY  OF 
WATER  CONTAMINATION, 

New  Hampshire  Univ.,  Durham.  Dept.  of  Sociolo- 
gy- 

For   primary   bibliographic   entry   see   Field   6G. 
W88-03187 


INVESTIGATIONS  INTO  THE  USE  OF  LIME- 
STONE TO  COMBAT  ACIDIFICATION  IN 
TWO  LAKES  IN  WEST  WALES, 

Welsh  Water  Authority,  Powys. 
J.  Underwood,  A.  P.  Donald,  and  J.  H.  Stoner. 
Journal         of        Environmental         Management 
JEVMAW,  Vol.  24,  No.  1,  p  29-40,  January  1987. 
5  fig,  3  tab,  28  ref. 

Descriptors:  'Limestone,  'Acidification,  'Acidic 
water,  'Wales,  'Lakes,  'Water  quality  manage- 
ment,   •Chemical    analysis,    'Acid    rain    effects, 
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•Lake  restoration.  Water  quality.  Calcium,  Hydro- 
gen ion  concentration.  Acidity. 

Limestone  investigations  were  conducted  in  two 
acid  lakes  in  West  Wales  that  had  mean  pH  values 
of  4.2  and  4.8  before  liming.  Before  treatment, 
laboratory  tests  were  carried  out  using  lake  water 
to  determine  the  most  suitable  dosing  material  and 
the  optimum  application  rate.  In  order  to  improve 
water  quality  to  pH  >5.5  for  a  reasonable  period 
of  time,  it  was  necessary  to  overdose  to  pH  7.0, 
given  the  diluting  effects  of  acid  streams.  The 
projected  decay  of  pH  and  calcium  concentrations 
during  natural  lake  flushing  was  simulated  by  dilut- 
ing limestone-dosed  lake  samples  with  raw  lake 
water.  The  time  for  the  pH  to  fall  to  5.5  could  then 
be  calculated  from  the  catchment  hydrology  of 
each  lake.  Following  liming  in  April  1985,  maxi- 
mum pH  readings  of  6.9  and  7.0  were  achieved  in 
the  two  lakes.  Water  quality  has  subsequently  be- 
haved essentially  as  predicted,  although  one  lake 
has  re-acidified  more  rapidly  than  expected.  Al- 
though the  technique  described  has  proven  effec- 
tive and  economical,  the  ecological  consequences 
are  still  under  evaluation,  as  are  alternative  tech- 
niques such  as  catchment  liming.  (Doria-PTT) 
W88-03213 


OPTIONS  FOR  MANAGING  UNDERGROUND 
STORAGE  TANKS, 

Virginia     Water     Resources     Research     Center, 
Blacksburg. 
M.  S.  Hrezo. 

IN:  Toxic  and  Hazardous  Wastes,  Proceedings  of 
the  Eighteenth  Mid-Atlantic  Industrial  Waste  Con- 
ference, June  29  -  July  1,  1986.  Technomic  Pub- 
lishing Co.,  Inc.,  Lancaster,  PA.  1986.  p  1-17,  3 
tab,  12  ref. 

Descriptors:  'Water  quality  management,  'Under- 
ground storage,  'Petroleum  products,  'Ground- 
water pollution,  'Groundwater,  Storage,  Water 
pollution,  Water  pollution  prevention,  Water  pol- 
lution control,  Environmental  protection,  Water 
quality,  Leakage,  Hazardous  materials,  Economic 
aspects,  Groundwater  quality,  Drinking  water. 

Groundwater  quality  in  the  United  States  is  threat- 
ened by  leaking  underground  petroleum  storage 
tanks  located  both  at  retail  service  stations  and  on 
farms,  private  residences,  commercial  enterprises, 
and  industries.  Most  underground  storage  tanks 
were  buried  over  20  years  ago  and  have  no  corro- 
sion protection.  These  tanks  are  capable  of  causing 
extensive  damage  to  groundwater  resources  and 
great  expense  and  inconvenience  to  industry  and 
those  depending  on  groundwater  as  the  source  of 
their  drinking  water.  Environmental,  health,  and 
cost  considerations  combine  to  demonstrate  the 
importance  of  preventing  leaks  from  underground 
petroleum  product  storage  tanks.  Some  appropri- 
ate goals  for  an  underground  storage  tank  manage- 
ment program,  changes  in  RCRA  requiring  regula- 
tion of  underground  tanks,  and  eleven  existing 
state  programs  for  managing  underground  storage 
of  petroleum  products  were  reviewed.  Three  op- 
tions for  managing  underground  tanks  are  present- 
ed and  their  advantages  and  disadvantages  are 
discussed.  (See  also  W88-03223)  (Wood-PTT) 
W88-03224 


REGULATION       REVIEW       FOR       UNDER- 
GROUND STORAGE  TANKS, 

Wiley  and  Wilson,  Inc.,  Lynchburg,  VA. 
For  primary  bibliographic  entry  see  Field  6E. 
W88-03225 


UNDERGROUND  INDUSTRIAL  WASTE  TANK 
(UIWT)  RELEASES:  THE  MAGNITUDE  OF 
THE  PROBLEM  -  CLEANUP  AND  LIABILITY 
COST  ESTIMATING  MODEL, 

SCS  Engineers,  Inc.,  Reston,  VA. 
J.  D.  Wright,  J.  L.  Briggs,  and  R.  W.  Luce. 
IN:  Toxic  and  Hazardous  Wastes,  Proceedings  of 
the  Eighteenth  Mid-Atlantic  Industrial  Waste  Con- 
ference, June  29  -  July  1,  1986.  Technomic  Pub- 
lishing Co.,  Inc.,  Lancaster,  PA.  1986.  p  31-43,  7 
fig,  7  ref. 

Descriptors:  'Water  quality  management,  'Under- 
ground   storage,    'Petroleum    products,    'Model 


studies,  'Costs,  'Cleanup  operations,  Groundwater 
pollution,  Groundwater,  Storage,  Water  pollution, 
Water  pollution  prevention,  Water  pollution  con- 
trol, Environmental  protection,  Water  quality, 
Economic  aspects,  Legal  aspects,  Leakage,  Haz- 
ardous materials. 

New  Federal  law  directs  the  U.S.  Environmental 
Protection  Agency  (EPA)  to  develop  a  compre- 
hensive regulatory  program  for  underground  stor- 
age tanks  including  underground  industrial  waste 
tanks  (UIWTs)  holding  petroleum  or  hazardous 
substances.  By  February  1987  the  EPA  was  sched- 
uled to  prescribe  leak  detection  and  leak  reporting 
requirements  for  all  tanks,  in  addition  to  clarifying 
a  tank  owner's  financial  responsibility  for  damage 
claims  and  environmental  clean-up  after  a  leak.  A 
model  was  developed  which  allows  the  manufac- 
turing, petroleum  and  chemical  industries,  financial 
and  insurance  institutions,  and  regulatory  agencies 
to  gain  some  insight  into  the  potential  magnitude 
of  the  environmental  cleanup  related  to  under- 
ground storage  tanks  and  the  third  party  liability 
problem  from  a  financial  perspective.  The  model 
estimates  the  number  of  underground  storage  tank 
systems  on  a  national  level  that  may  be  leaking  and 
the  cost  of  UIWT  release  incident  cleanup  and 
liability  costs.  (See  also  W88-03223)  (Wood-PTT) 
W88-03226 


EFFECTS  OF  EXTENDED  IDLE  PERIODS  ON 
HAZARDOUS  WASTE  BIOTREATMENT, 

State  Univ.  of  New  York  at  Buffalo.  Dept.  of  Civil 

Engineering. 

For   primary   bibliographic   entry   see   Field    5D. 

W88-03229 


BIOLOGICAL  TREATMENT  OF  SIMULATED 
LANDFILL  LEACHATE         CONTAINING 

CHLORDANE, 

Memphis  State  Univ.,  TN.  Dept.  of  Civil  Engi- 
neering. 

J.  W.  Smith,  L.  W.  Moore,  and  D.  A.  Sabatini. 
IN:  Toxic  and  Hazardous  Wastes,  Proceedings  of 
the  Eighteenth  Mid-Atlantic  Industrial  Waste  Con- 
ference, June  29  -  July  1,  1986.  Technomic  Pub- 
lishing Co.,  Inc.,  Lancaster,  PA.  1986.  p  157-169,  5 
fig,  4  tab,  1 1  ref. 

Descriptors:  'Wastewater  treatment,  'Activate 
rotating  biological  contactor,  'Biological 
wastewater  treatment,  'Hazardous  materials, 
•Water  pollution  treatment,  'Leachates,  'Land- 
fills, 'Chlordane,  Industrial  wastewater,  Load  dis- 
tribution, Organic  loading,  Waste  load, 
Wastewater,  Biological  oxygen  demand. 

In  an  attempt  to  treat  hazardous  waste  streams 
from  industrial  sources  and  landfill  sites  effectively 
and  economically,  investigation  of  innovative 
treatment  alternatives  is  essential.  One  such  proc- 
ess, the  activated  rotating  biological  contactor 
(ARBC)  process  which  includes  a  rotating  biologi- 
cal contactor  followed  by  an  aeration  basin  and 
final  clarifier  with  sludge  recycle  from  the  clarifier 
to  the  fixed  film  media,  was  detailed.  The  operat- 
ing data  presented  showed:  (1)  that  the  ARBC  was 
capable  of  high  organic  removal  at  loading  rates  of 
1.59  and  1.54  kg/cu  m/day  which  exceed  the  rec- 
ommended loading  rates  for  the  conventional  bio- 
logical contactor  of  0.48  to  0.96  kg/cu  m/day;  (2) 
that  high  organic  removal  as  evidenced  by  BOD5 
removal  efficiencies  of  95-99%,  consistent  specific 
oxygen  uptake  rates,  and  consistent  mixed  liquor 
suspended  solids  values  were  obtained  even  during 
system  upset  and  introduction  of  varying  levels  of 
chlordane;  and  (3)  that  chlordane  removal  of  75- 
96%  was  realized  even  during  system  upset  at  the 
BOD5  levels  of  175  and  500  mg/L  and  chlordane 
levels  of  0.0  to  5.0  mg/L.  These  parameters  dem- 
onstrated the  highly  desirable  operating  character- 
istics of  the  ARBC  system  even  under  adverse 
operating  conditions  and  when  exposed  to  varying 
concentrations  of  a  hazardous  material.  (See  also 
W88-03223)  (Wood-PTT) 
W88-03234 


TREATMENT  OF  A  LANDFILL  LEACHATE  IN 
POWDERED  ACTIVATED  CARBON  EN- 
HANCED SEQUENCING  BATCH  BIOREAC- 
TORS, 


Water  Quality  Control — Group  5G 

Occidental  Chemical  Corp.,  Grand  Island,  NY. 
Research  Center. 

W.-C.  Ying,  R.  R.  Bonk,  and  S.  A.  Sojka. 
IN:  Toxic  and  Hazardous  Wastes,  Proceedings  of 
the  Eighteenth  Mid-Atlantic  Industrial  Waste  Con- 
ference, June  29  -  July  1,  1986.  Technomic  Pub- 
lishing Co.,  Inc.,  Lancaster,  PA.  1986.  p  170-186,  4 
fig,  8  tab,  19  ref. 

Descriptors:  'Wastewater  treatment,  'Activated 
carbon,  'Sequencing  batch  reactors,  'Water  pollu- 
tion treatment,  *  Bio-physical  wastewater  treat- 
ment, 'Adsorption,  Wastewater,  New  York,  Eco- 
nomic aspects,  Leachates,  Biodegradation,  Biologi- 
cal wastewater  treatment,  Bacteria. 

The  wastewater  treatment  method  presently  used 
at  the  Hyde  Park  Landfill  site  in  New  York  is  the 
conventional  adsorption  technology  which,  al- 
though producing  a  suitable  quality  effluent,  is  not 
the  best  long-term  solution  since  it  would  have  to 
be  expanded  substantially  to  handle  the  expected 
wastewater  volume  increase;  the  cost  forecast  for 
carbon  absorption  also  provides  a  strong  economic 
incentive  to  explore  other  methods.  Addition  of 
powdered  activated  carbon  (PAC)  to  the  aeration 
tank  of  an  activated  sludge  system  provided  many 
benefits  including  a  higher  degree  of  organic  re- 
moval, better  settling  sludge  with  excellent  dewa- 
terability,  improved  nitrification,  more  resistance 
to  shock  loadings  of  wastewater  constituents  and/ 
or  flowrate.  Because  of  the  successful  bench-  and 
pilot-scale  treatment  of  Hyde  Park  leachate  in  se- 
quencing batch  reactors  (SBRs)  and  the  high  ab- 
sorptive capacities  of  activated  carbon  for  the 
leachate  constituents,  the  bio-physical  PAC  en- 
hanced SBR  (PAC-SBR)  wastewater  treatment 
technology  was  explored.  The  addition  of  PAC 
significantly  improved  the  waste  treatment  per- 
formance of  SBRs.  Because  of  the  concurrent  dual 
organic  removal  mechanisms  (adsorption  of  per- 
sistent compounds  on  PAC  and  biodegradation  by 
the  mixed  culture  bacteria)  in  the  SBR  units,  the 
effluents  met  very  stringent  limits  on  a  broad  spec- 
trum of  parameters.  Concentrations  of  many  of  the 
monitored  halogenated  organic  compounds  in  the 
effluent  were  below  their  respective  detection 
limits.  The  treatment  costs  of  the  integrated  proc- 
ess is  substantially  lower  than  either  that  of  the 
granular  activated  carbon  process  or  the  two-stage 
process  of  biotreatment  in  SBR  followed  by 
carbon  adsorption.  Efficiency  of  the  PAC-SBR 
under  a  variety  of  operating  conditions  was  de- 
tailed. (See  also  W88-03223)  (Wood-PTT) 
W88-03235 


LOW  TEMPERATURE  THERMAL  STRIPPING 
OF  VOLATILE  COMPOUNDS  -  A  FIELD 
DEMONSTRATION  PROJECT, 

Weston  (Roy  F.),  Inc.,  West  Chester,  PA. 
For  primary  bibliographic  entry  see  Field  5E. 

W88-03237 


REDUCTION  OF  TOTAL  TOXIC  ORGANICS 
IN  METAL  FINISHING  WASTEWATER  -  AL- 
TERNATIVE PAINT  STRIPPERS, 

Carltech  Associates,  Inc.,  Cranford,  NJ. 
P.  Werschulz. 

IN:  Toxic  and  Hazardous  Wastes,  Proceedings  of 
the  Eighteenth  Mid-Atlantic  Industrial  Waste  Con- 
ference, June  29  -  July  1,  1986.  Technomic  Pub- 
lishing Co.,  Inc.,  Lancaster,  PA.  1986.  p  348-356,  6 
tab,  3  ref.  EPA  Contract  No.  68-03-3257. 

Descriptors:  'Paint  strippers,  'Metal-finishing 
wastes,  'Water  pollution  prevention,  'Water  pollu- 
tion control,  'Methylene  chloride,  'Hazardous  ma- 
terials, Industrial  wastewater,  Industrial  wastes, 
Wastewater,  Organic  compounds. 

In  the  metal-finishing  industry  old  paint  is  fre- 
quently removed  in  refurbishing  operations,  defec- 
tive new  paint  is  stripped  before  refinishing,  and 
paint  build-up  on  assembly  line  apparatus  and 
spray  booths  must  be  cleaned  off.  Paint  stripping 
chemicals,  including  methylene  chloride  which  has 
been  designated  a  hazardous  material  by  the  Con- 
sumer Product  Safety  Commission,  enter  metal 
finishing  wastewater  through  dragout  and  rinsing 
operations.  The  simplest  and  least  expensive  strate- 
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gy  for  reducing  the  amount  of  methylene  chloride 
in  industrial  wastewater  is  to  substitute  a  paint 
stripper  which  is  more  environmentally  acceptable 
and  contains  less  methylene  chloride  or  other  ma- 
terials which  are  monitored  and  reported  as  part  of 
the  facility's  Total  Toxic  Organics  included  in 
their  discharge  permit.  Ten  cold  organic  paint 
strippers  were  tested  on  aluminum  or  steel  panels 
treated  with  enamel,  epoxy  or  polyamide  paints  on 
various  primers  and  the  results  were  compared 
with  those  for  MS-111  which  was  used  by  the 
Army  and  contained  85%  methylene  chloride  and 
10%  phenol.  It  was  found  that  of  the  strippers 
tested,  only  those  containing  methylene  chloride, 
phenol  and  an  organic  acid  effectively  removed 
the  top  coat  of  paint  from  all  the  paint  samples 
using  a  submersion  time  of  20  minutes.  Alternatives 
for  facilities  using  enamels  or  heated  stripper  tanks 
and  possible  methylene  chloride  dilution  were  dis- 
cussed. (See  also  W88-03223)  (Wood-PTT) 
W88-03247 


ACTIVATED  SLUDGE  TREATMENT  AND 
SALT  MARSH  POLISHING  FOR  SEAFOOD 
PROCESSING  WASTEWATER:  AN  EXPERI- 
MENTAL INVESTIGATION, 

Lehigh  Univ.,  Bethlehem,  PA.  Center  for  Marine 

and  Environmental  Studies. 

For   primary   bibliographic   entry   see   Field   5D. 

W88-03250 


ENHANCEMENT  OF  BIODEGRADATION  OF 
ALCOHOLS   IN  GROUNDWATER   SYSTEMS, 

Virginia  Polytechnic  Inst,  and  State  Univ.,  Blacks- 
burg.  Dept.  of  Civil  Engineering. 
W.  G.  Wilson,  J.  T.  Novak,  and  K.  D.  White. 
IN:  Toxic  and  Hazardous  Wastes,  Proceedings  of 
the  Eighteenth  Mid-Atlantic  Industrial  Waste  Con- 
ference, June  29  -  July  1,  1986.  Technomic  Pub- 
lishing Co.,  Inc.,  Lancaster,  PA.  1986.  p  421-430,  6 
fig,  2  tab,  2  ref. 

Descriptors:  'Groundwater  pollution,  'Water 
quality  control,  'Alcohols,  'Groundwater  quality, 
'Biodegradation,  'Water  pollution  treatment,  'Al- 
cohol biodegradation,  'Water  quality,  'Water  pol- 
lution control,  Bacteria,  Pollutants,  Methanol,  Ter- 
tiary-butanol,  Hazardous  materials,  Soil  bacteria, 
Groundwater,  Hydrogen  ion  concentration, 
Aquifers. 

Subsurface  bacteria  are  capable  of  slowly  degrad- 
ing organic  compounds  in  groundwater;  if  this 
natural  biodegradation  rate  could  be  increased, 
then  more  expensive  physical-chemical  treatments 
may  be  unnecessary.  The  potential  for  enhance- 
ment of  biodegradation  of  methanol,  which  is  read- 
ily biodegraded,  and  tertiary-butyl  alcohol  (TBA), 
which  is  degraded  very  slowly  in  groundwater 
systems,  was  investigated.  In  some  instances,  ni- 
trate addition  enhanced  the  natural  biodegradation 
of  methanol  in  groundwater  although  this  effect 
was  not  usually  noted  for  TBA  degradation.  Aqui- 
fer characteristics  also  affected  degradation  rate 
and  the  choice  of  treatment.  Low  pH  and/or  low 
aquifer  alkalinity  could  cause  slow  alcohol  degra- 
dation which  would  be  exacerbated  by  the  addition 
of  nitrate.  On  the  other  hand,  if  the  pH  of  the 
water  was  above  7.0,  addition  of  nitrate  should 
enhance  methanol  removal  and  may  enhance  TBA 
degradation.  (See  also  W88-03223)  (Wood-PTT) 
W88-03255 


THREE  SCREENING  TESTS  FOR  THE  EVAL- 
UATION OF  GROUNDWATER  QUALITY, 

Virginia  Polytechnic  Inst,  and  State  Univ.,  Blacks- 
burg.  Dept.  of  Civil  Engineering. 
A.  S.  McDowell,  and  G.  D.  Boardman. 
IN:  Toxic  and  Hazardous  Wastes,  Proceedings  of 
the  Eighteenth  Mid-Atlantic  Industrial  Waste  Con- 
ference, June  29  -  July  1,  1986.  Technomic  Pub- 
lishing Co.,  Inc.,  Lancaster,  PA.  1986.  p  472-488,  5 
fig,  2  tab,  8  ref. 

Descriptors:  'Groundwater  quality,  'Water  qual- 
ity, 'Testing  procedures,  'Water  analysis,  'Screen- 
ing tests,  'Groundwater,  Microtox  bioassay,  Bio- 
chemical tests,  Bioassay,  Bacteria,  Aquatic  bacte- 
ria. Organic  compounds,  Sensitivity  analysis. 


The  effectiveness  of  Total  Organic  Halogen 
(TOX),  Total  Organic  Carbon  (TOC),  and  Micro- 
tox bioassay  as  screening  procedures  for  ground- 
water quality  was  determined  by  correlation  of 
Microtox  bioassay  results  obtained  for  all  field 
samples  with  chemical  analysis  (including  TOX 
and  TOC)  reported  in  the  USDA  Groundwater 
sampling  project.  The  Microtox  bioassay  is  based 
on  the  relative  luminescence  of  the  marine  bacteri- 
um, Photobacterium  phosphoreum,  which  are  spe- 
cially grown  and  harvested  by  Beckman  Instru- 
ment, Inc.  to  insure  genetic  stability  and  to  mini- 
mize differences  in  bacterial  batches.  The  Microtox 
bioassay,  which  was  developed  as  an  alternative  to 
fish  bioassays,  is  rapid,  simple,  inexpensive,  sensi- 
tive, reproducible,  and  unaffected  by  hardness,  sul- 
fate, chloride,  and  fluoride  at  concentrations  of  1 50 
milligrams/liter  (mg/L),  28  mg/L,  61  mg/L,  and 
6.7  mg/L,  respectively.  The  Microtox  bioassay 
was  most  sensitive  to  the  organics  tested  at  10 
degrees  C  and  a  five  minute  exposure  period 
though  the  maximum  sensitivity  varied  widely 
with  the  toxicity  of  the  compound  tested,  ranging 
from  0.1  mg/L  for  parachlorophenol  to  2.7  mg/L 
for  phenol  and  4. 1  mg/L  for  benzene.  The  Micro- 
tox bioassay  should  not  be  used  to  screen  chlorin- 
ated samples  unless  they  are  first  dechlorinated.  It 
was  concluded  that  the  Microtox  bioassay  can  be  a 
useful  tool  for  the  evaluation  of  groundwater  qual- 
ity and  TOC  and  TOX  can  complement  the  Micro- 
tox results.  The  three  tests  are  recommended  for 
the  evaluation  of  groundwater  quality.  (See  also 
W88-03223)  (Wood-PTT) 
W88-03260 


ANOXIC    TRANSFORMATIONS    OF    TRACE 
HALOGENATED  ALIPHATICS, 

Johns  Hopkins  Univ.,   Baltimore,   MD.  Dept.   of 
Geography  and  Environmental  Engineering. 
For  primary  bibliographic  entry  see  Field  5B. 

W88-03265 


WASTEWATER  CHARACTERIZATION  AND 
TREATMENT  FOR  THE  COAL  SLURRY  PIPE- 
LINING INDUSTRY, 

Arkansas  Univ.,  Fayetteville.  Dept.  of  Civil  Engi- 
neering. 
For   primary   bibliographic   entry   see   Field   5D. 

W88-03270 


ADVANTAGES  OF  NONPARAMETRIC  PRO- 
CEDURES FOR  ANALYSIS  OF  WATER  QUAL- 
ITY DATA, 

Geological  Survey,  Reston,  VA.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  7C. 

W88-03276 


TRACE  METALS  IN  SAN  FRANCISCO  BAY, 
CALIFORNIA:  A  PRELIMINARY  REPORT, 

Geological  Survey,  Sacramento,  CA.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  5A. 
W88-03314 


EXAMPLE  EVALUATION  OF  A  PERMIT  AP- 
PLICATION FOR  A  PROPOSED  HAZARD- 
OUS-WASTE LANDFILL  IN  EASTERN  ADAMS 
COUNTY,  COLORADO, 

Geological   Survey,   Lakewood,   CO.   Water   Re- 
sources Div. 
E.  R.  Banta. 

Available  from  USGS,  OFSS,  Box  25425,  Denver, 
CO  80225.  USGS  Water-Resources  Investigations 
Report  86-4131,   1986.  17  p,  4  fig,  4  tab,   11  ref. 

Descriptors:  'Hazardous  materials,  'Landfills,  Hy- 
draulic conductivity,  Flow  velocity,  Adams 
County,  Colorado. 

A  project  was  undertaken  by  the  U.S.  Geological 
Survey  in  cooperation  with  the  U.  S.  Environmen- 
tal Protection  Agency  to  demonstrate  methods  by 
which  RCRA  (Resources  Conservation  and  Re- 
covery Act  of  1976)  Part  B  permit  applications 
might  be  evaluated.  The  purpose  of  the  project 
was  to  prepare  a  report  that  would  supplement  a 
series  of  case  studies  to  be  made  available  to  permit 


writers  in  the  U.S.  Environmental  Protection 
Agency.  Four  sites  in  the  United  States  were 
chosen  for  their  potential  applicability  to  geologi- 
cally similar  sites.  The  Adams  County,  Colorado, 
site  was  chosen  to  be  representative  of  sites  in  the 
Upper  Cretaceous  Pierre  Shale.  The  intent  of  this 
report  is  to  provide  an  example  of  how  available 
earth-science  information  might  be  used  in  evaluat- 
ing an  application  and  not  to  evaluate  the  accept- 
ability of  the  site.  Because  this  study  is  an  evalua- 
tion of  a  permit  application,  the  data  used  are 
limited  to  the  data  supplied  in  the  application  and 
in  published  reports.  Of  the  five  criteria  required 
by  the  U.S.  Environmental  Protection  Agency  to 
be  addressed  in  the  permit  application  considered 
in  the  case  study,  the  application  was  evaluated  to 
be  inadequate  in  addressing  three  criteria:  (1)  Site 
characterization,  (2)  ability  to  monitor  the  location, 
and  (3)  flow  paths  and  100-foot  time  of  travel. 
Details  of  the  inadequacies  and  a  description  of  the 
information  needed  to  eliminate  the  inadequacies 
are  included  in  the  report.  (USGS) 
W88-03332 


RECORDS  OF  WELLS,  TEST  BORINGS  AND 

SOME    MEASURED    GEOLOGIC    SECTIONS 

NEAR  THE  WESTERN  NEW  YORK  NUCLEAR 

SERVICE  CENTER,  CATTARAUGUS  COUNTY, 

NEW  YORK, 

Geological  Survey,  Ithaca,  NY.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  2F. 

W88-03384 


LAND  SUBSIDENCE  IN  THE  SANTA  CLARA 
VALLEY,  CALIFORNIA,  AS  OF  1980, 

Geological  Survey,  Sacramento,  CA.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  2F. 
W88-03412 


EFFECTS  OF  SANITARY  SEWERS  ON 
GROUND-WATER  LEVELS  AND  STREAMS, 
NASSAU  AND  SUFFOLK  COUNTIES,  NEW 
YORK.  PART  3--DEVELOPMENT  AND  APPLI- 
CATION OF  SOUTHERN  NASSAU  COUNTY 
MODEL, 

Geological  Survey,  Syosset,  NY.  Water  Resources 
Div. 

For  primary  bibliographic  entry  see  Field  2F. 
W88-03450 


WATER-QUALITY  ASSESSMENT  AND 
WASTEWATER-MANAGEMENT  ALTERNA- 
TIVES FOR  DARDENNE  CREEK  IN  ST. 
CHARLES  COUNTY,  MISSOURI, 

Geological  Survey,  Rolla,  MO.  Water  Resources 

Div. 

W.  R.  Berkas,  and  J.  R.  Lodderhose. 

Available  from  USGS,  OFSS,  Box  25425,  Denver, 

CO  80225.  USGS  Water-Resources  Investigations 

Report  85-4120,  1985.  51  p,  14  fig,  10  tab,  17  ref. 

Descriptors:  'Wastewater  treatment,  'Waste-as- 
similative capacity,  'Simulation  'Missouri,  Oxygen 
demand,  Dissolved  oxygen,  Computer  models, 
Ammonia,  Water  quality,  Dardenne  Creek,  St. 
Charles  County. 

The  quality  of  water  in  the  15  mile  downstream 
reach  of  Dardenne  Creek  in  St.  Charles  County, 
Missouri,  was  assessed  to  determine  if  it  met  the 
Missouri  water  quality  standards.  Concentrations 
of  dissolved  oxygen  and  total  ammonia  failed  to 
meet  water  quality  standards  downstream  from  the 
Harvester-Dardenne  and  St.  Peters  Wastewater- 
Treatment  Plants.  The  QUAL-II  SEMCOG  water 
quality  model  was  calibrated  and  verified  using 
two  independent  data  sets  from  Dardenne  Creek. 
Management  alternatives  using  current,  design  ca- 
pacity, and  future  expansion  wastewater  discharges 
from  the  St.  Peters  Wastewater-Treatment  Plant 
were  evaluated.  Results  of  the  computer  simulation 
indicate  that  a  nitrification-type  advanced-treat- 
ment facility  installed  at  the  plant  would  produce  a 
5-day  carbonaceous  biochemical  oxygen  demand 
of  10  mg/L.  An  effluent  limit  of  5.0  mg/L  of  5-day 
carbonaceous  biochemical  oxygen  demand  would 
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further  improve  the  water  quality  of  Dardenne 
Creek;  however,  an  additional  treatment  process, 
such  as  sand  filtration,  would  be  needed  to  meet 
this  criterion.  (USGS) 
W88-03467 


AQUIFER  TESTS  AT  THE  JACKPILE-PA- 
GUATE  URANIUM  MINE,  PUEBLO  OF 
LAGUNA,  WEST-CENTRAL  NEW  MEXICO, 

Geological  Survey,  Albuquerque,  NM.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  2F. 
W88-03468 


ASSESSMENT  AND  COMPILATION  OF 
GROUND-WATER  QUALITY  DATA  FOR  MIS- 
SISSIPPI, 

Mississippi  State  Univ.,  Mississippi  State.  Dept.  of 

Civil  Engineering. 

For  primary  bibliographic  entry  see  Field  7C. 

W88-03485 


6.  WATER  RESOURCES 
PLANNING 

6A.  Techniques  Of  Planning 


COMPUTERIZED  HYDROPOWER  PLAN- 
NING IN  LATIN  AMERICAN  COUNTRIES, 

SM-Latinamerica,  Lima  (Peru). 

S.  Morariu. 

International  Water  Power  and  Dam  Construction 

IWPCDM,  Vol.  39,  No.  7,  p  26-28,  July  1987.  2 

tab,  2  ref. 

Descriptors:  'Model  studies,  'Reviews,  'Water  re- 
sources development,  *Dams,  'Hydroelectric 
power,  'Planning,  'Latin  America,  Computer 
models,  Computers,  Computer  programs. 

A  series  of  projects  to  establish  masterplans  for 
hydropower  planning  in  five  Latin  American 
countries  has  led  to  the  development  of  a  standard- 
ized planning  method,  which  could  be  applied  to 
other  countries  with  unexploited  hydro  potential. 
Computer  models  wefe  developed  covering  hy- 
drology, water  resources  engineering,  hydropower 
design,  system  planning,  and  demand  forecasting. 
This  article  focuses  on  the  hardwater  and  software 
used,  and  discusses  the  results  of  the  studies.  (Au- 
thor's abstract) 
W88-02699 


APPROPRIATE  METHODS  OF  TREATING 
WATER  AND  WASTEWATER  IN  DEVELOP- 
ING COUNTRIES. 

For  primary  bibliographic  entry  see  Field  5D. 
W88-02732 


PROBLEM,  INTERFACE  FOR  DECISION  AND 
APPROPRIATE  TECHNOLOGY-SCIENCE 

TECHNOLOGY,  TECHNOLOGY  TRANSFER 
AND  UTILIZATION, 

Oklahoma  Univ.,  Norman.  School  of  Civil  Engi- 
neering and  Environmental  Science. 
G.  W.  Reid. 

IN:  Appropriate  Methods  of  Treating  Water  and 
Wastewater  in  Developing  Countries.  Ann  Arbor 
Science,  Ann  Arbor,  MI.  1982.  p  1-25,  8  fig,  2  tab, 
4  ref. 

Descriptors:  'Project  planning,  'Developing  coun- 
tries, 'Water  treatment,  'Wastewater  treatment, 
'Technology  transfer,  Decision  making,  Water 
supply  development,  Water  management,  Cost 
analysis,  Management  planning. 

The  Global  Workshop  on  Appropriate  Water  and 
Wastewater  Treatment  Technology  for  Develop- 
ing Countries  recommended  strategies  for  improv- 
ing water  and  wastewater  treatment  for  rural  areas 
of  developing  countries.  Involvement  of  the  people 
concerned  from  the  begining  of  a  water  supply  or 
treatment  project  is  important.  Groundwater 
should  by  given  greater  attention  as  a  source  of 
water  supply  because  it  does  not  require  extensive 


treatment.  An  approach  is  presented  to  assist  the 
consulting  engineer  in  using  a  systems  approach 
and  in  identifying  the  major  alternatives  for  project 
management.  The  engineer/client  relationship  is  of 
critical  importance  in  the  process  of  technology 
transfer.  Problems  associated  with  the  use  of  expa- 
triate advisers  in  developing  countries  are  dis- 
cussed. There  is  a  need  for  an  improvement  in 
communication  linkages  between  the  lesser  devel- 
oped countries'  areas  of  need  and  sources  of  tech- 
nology in  developing  countries  and  lesser  devel- 
oped countries.  To  shorten  the  time  needed  for 
development,  a  great  deal  of  attention  is  being  paid 
to  the  selection  of  the  most  effective  development 
investments  among  the  many  choices  which  are 
possible  such  as  expenditures  for  public  health, 
malaria  control,  hospitals,  and  water  resources  for 
transportation,  agriculture,  industry,  and  educa- 
tion. In  changing  from  their  traditional  methods, 
developing  countries  often  have  to  use  the  immedi- 
ately available  technologies,  even  when  they  are 
unsuited  to  their  economic  and  social  conditions. 
The  expertise  of  economists  with  overall  experi- 
ence in  natural  resource  management  may  greatly 
facilitate  the  assessment  of  the  actual  and  potential 
role  of  economic  incentives  in  water  resources 
development  and  management.  (See  also  W88- 
02732)  (Geiger-PTT) 
W88-02733 


MODEL  ACCEPTANCE,  LESSONS  OF  HISTO- 
RY AND  MANAGEMENT  CONCERNS, 

Oklahoma  Univ.,  Norman. 

G.  W.  Reid. 

IN:  Appropriate  Methods  of  Treating  Water  and 

Wastewater  in  Developing  Countries.  Ann  Arbor 

Science,  Ann  Arbor,  MI.  1982.  p  325-350,  13  fig,  5 

tab. 

Descriptors:  'Water  treatment,  'Wastewater  treat- 
ment, 'Developing  countries,  'Management  plan- 
ning, 'Model  studies,  Public  participation,  Public 
policy,  Social  aspects,  Economic  aspects,  Technol- 
ogy transfer. 

Consumer  acceptance  of  new  water  technologies 
often  predicts  the  success  of  the  modeled  technolo- 
gy. Benefit  analyses  and  marketing  approaches 
may  prove  important  in  public  acceptance  of  a 
proposed  water  project.  Another  approach  would 
be  the  examination  of  successes  and  failures  which 
in  turn  could  suggest  an  underlying  pattern.  Retro- 
spective analysis  of  technologies  and  management, 
together  with  an  examination  of  the  impacts  on  the 
societies  involved,  can  be  a  valuable  aid  to  plan- 
ners. Some  of  the  economic  and  management  con- 
cerns with  the  relationship  to  the  predictive  meth- 
odology include  the  effect  of  the  demand  for  water 
on  model  use;  the  costs  and  delays,  and  concepts  of 
aggregate  projects;  the  relationship  between  cap- 
ital cost  and  operating  and  maintenance  costs;  as 
well  as  the  operating  and  maintenance  ratio.  Classi- 
fications of  water  and  sanitation  technology  levels 
and  life-style  levels  may  aid  in  the  prediction  of 
technology  acceptance.  The  use  of  the  model  as  it 
deals  with  sensitivity  analysis  should  also  be  con- 
sidered when  gaging  model  acceptance.  (See  also 
W88-02732)  (Geiger-  PTT) 
W88-02740 


USE  OF  STOCHASTIC  DYNAMIC  PROGRAM- 
MING FOR  RESERVOIR  MANAGEMENT, 

California  Univ.,  Los  Angeles.  Dept.  of  Civil  Engi- 
neering. 

T.  Trezos,  and  W.  W.-G.  Yeh. 
Water  Resources  Research  WRERAQ,  Vol.  23, 
No.  6,  p  983-996,  June  1987.  9  fig,  1  tab,  24  ref, 
append.    NSF    Grants    CEE-81 13500   and    CEE- 
8301230. 

Descriptors:  'Reservoir  operation,  'Dynamic  pro- 
gramming, 'Systems  analysis,  'Mathematical 
models,  'Probability  distribution,  'Stochastic  dy- 
namic programming,  'Model  studies,  'Stochastic 
hydrology,  'Reservoirs,  Mathematical  studies, 
Mathematical  equations,  Hydroelectric  power,  De- 
cision making,  Forecasting,  Probabilistic  process, 
Stochastic  process. 

Hydropower  production  plays  an  important  role  in 
the  operation  of  electric  energy  production-distri- 
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bution  systems.  Since  most  of  the  economically 
feasible  hydroelectric  sites  have  already  been  de- 
veloped, it  is  necessary  to  examine  and  develop 
practical,  real-time  operational  models  which  can 
be  used  to  increase  the  output  from  existing  hydro- 
power  plants.  Three  main  issues  are  addressed:  the 
potential  of  increasing  the  output  from  existing 
hydropower  plants,  the  alleviation  of  dimensiona- 
lity problems  for  multistate  dynamic  programming, 
and  the  use  of  probabilistic  forecast  in  the  decision- 
making process.  An  optimization  model  is  devel- 
oped which  can  be  used  as  an  analytical  tool  in  the 
decision-making  process  for  reservoir  operation. 
The  model  takes  into  consideration  the  uncertainty 
of  forecast  at  the  time  a  policy  must  be  established. 
The  uncertainty  is  expressed  in  terms  of  the  second 
moments  of  the  forecast  probability  distributions. 
There  is  no  limitation  on  the  type  of  distribution, 
and  it  is  assumed  that  forecast  is  made  by  a  concep- 
tual type  of  watershed  model.  The  proposed  meth- 
odology is  applicable  to  constrained  stochastic  sys- 
tems with  quadratic  objective  functions  and  linear 
dynamics.  It  uses  the  decomposition  principle  of 
dynamic  programming  without  discretizing  the 
state  or  control  variable  and  therefore  the  method 
can  be  used  for  large-scale  systems.  It  is  an  itera- 
tive procedure  which  requires  an  initially  feasible 
solution  and  solves  a  series  of  quadratic  program- 
ming problems  at  each  iteration.  The  applicability 
of  the  research  is  demonstrated  through  case  stud- 
ies. (Author's  abstract) 
W88-02776 


STOCHASTIC  MODELING  OF  VERTICALLY 
AVERAGED  CONCENTRATION  UNCERTAIN- 
TY IN  A  PERFECTLY  STRATIFIED  AQUIFER, 

Stanford  Univ.,  CA.  Dept.  of  Civil  Engineering. 
T.  C.  Black,  and  D.  L.  Freyberg. 
Water  Resources  Research  WRERAQ,  Vol.  23, 
No.  6,  p  997-1004,  June  1987.  10  fig,  1  tab,  26  ref. 
NSF  Grant  ECE  84-51565. 

Descriptors:  'Probability  distribution,  'Aquifers, 
•Model  studies,  'Path  of  pollutants,  'Stochastic 
hydrology,  'Stochastic  process,  'Stochastic 
models,  'Mathematical  models,  'Solute  transport, 
Solutes,  Groundwater,  Permeability  coefficient, 
Probabilistic  process,  Monte  Carlo  method,  Pre- 
diction. 

Solute  concentration  which  results  from  transport 
in  an  aquifer  with  unknown  variability  in  hydraulic 
conductivity  can  be  subject  to  large  predictive 
uncertainty.  This  uncertainty  can  be  modeled  using 
a  stochastic  approach  in  which  conductivity  is 
represented  by  a  random  field  with  known  prob- 
abilistic structure.  The  Monte  Carlo  methods  of 
stochastic  modeling  were  used  to  study  the  uncer- 
tainty in  vertically  flux-averaged  concentration  for 
transport  in  the  simplified  case  of  a  perfectly  strati- 
fied aquifer.  A  steady  flow  parallel  to  bedding  and 
negligible  transverse  dispersion  were  assumed.  Un- 
certainty was  measured  with  the  ensemble  coeffi- 
cient of  variation  of  concentration  and  found  to  be 
large  in  most  conditions  examined.  The  validity  of 
an  ergodic  assumption  (practical  equivalence  of 
ensemble  mean  and  single-realization  concentra- 
tions) was  investigated  by  considering  the  depend- 
ence of  uncertainty  upon  the  vertical  averaging 
length.  Even  for  averaging  over  a  depth  of  100 
times  the  vertical  correlation  scale  of  conductivity, 
uncertainty  is  large  enough  (around  20%)  to  be 
considered  significant  in  many  predictive  situa- 
tions. It  was  concluded  that  prediction  based  solely 
on  the  ensemble  mean  concentration  would  be 
inappropriate  for  this  simple  system  and  the  impor- 
tance of  the  ensemble  variance  for  quantification  of 
predictive  uncertainty  in  stochastic  modeling  of 
solute  transport  was  emphasized.  (Author's  ab- 
stract) 
W88-02777 


WATER  RESOURCES  PLANNING  USING  IN- 
TEGRATED SYSTEMS  OF  MARKETABLE 
WATER  RIGHTS  AND  RESERVOIR  DESIGN 
AND  OPERATION, 

Illinois  Univ.  at  Urbana-Champaign.  Dept.  of  Civil 

Engineering. 

B.  D.  C.  Wong,  and  J.  W.  Eheart. 

Available  from  the  National  Technical  Information 
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Service,  Springfield,  VA  22161,  as  PB87- 149308/ 
AS.  Price  codes:  A04  in  paper  copy,  A01  in  micro- 
fiche. Illinois  Water  Resources  Center,  Urbana- 
Champaign,  Research  Report  193,  UILU-WRC- 
85-193.  December  1985.  59  p,  11  fig,  1  tab,  74  ref. 
Contract  No.  1 4-08-00 1-G904;  1 4-08-001 -G 10 15. 
Project  No.  USGS  G84007. 

Descriptors:  *Reservoir  management,  'Reservoir 
operation,  *Water  resources  planning,  'Planning, 
•Water  allocation,   Water  storage,   Water  rights. 

The  needs  and  the  approaches  for  developing  (1) 
efficient  methods  for  the  allocation  of  water  re- 
sources and  (2)  efficient  planning  tools  for  the 
design  and  operation  of  storage  facilities  and  other 
water  supply  enhancement  techniques,  are  often 
interrelated,  and  should  be  addressed  in  a  coordi- 
nated fashion.  Recent  studies  have  shown  that  the 
marketable  water  permits  system  holds  some  at- 
tractive features  as  a  vehicle  for  allocating  water 
supplies.  In  this  study,  management  techniques  to 
integrate  marketable  water  rights  systems  with  sys- 
tems for  the  design  and  operation  of  a  single  reser- 
voir are  developed.  Three  kinds  of  rights  may  be 
found  in  such  integrated  systems.  They  are  natural 
flowing  water  rights,  release  rights,  and  storage 
rights,  which  are  contingent  on  possession  of  per- 
mits. Auctions  of  these  rights  or  other  market 
transactions  may  be  helpful  to  the  design  and  oper- 
ation of  the  reservoir  by  providing  useful  informa- 
tion about  the  users'  demand  and  benefit  functions. 
In  order  to  assess  the  efficiency  of  these  policies, 
their  operations  are  simulated  using  economic  data 
based  on  corn  irrigation.  These  programs  are  then 
compared  to  some  other  methods  of  water  alloca- 
tion and  reservoir  operation.  Results  of  the  study 
show  that  high  efficiency  may  be  attained  by  these 
integrated  systems.  As  in  many  other  water  re- 
sources and  reservoir  management  systems,  the 
efficiencies  attained  are,  in  part,  dependent  on  how 
well  the  future  is  predicted.  A  highly  sophisticated 
storage  management  policy  is  likely  to  generate 
higher  efficiency  than  simple  ones,  but  only  if  the 
release  decisions  are  carefully  determined.  Restric- 
tions on  spot  trading  would  also  prevent  some  of 
the  efficiency  from  being  captured.  When  the  inte- 
grated system  is  operated  and  managed  by  a  profit- 
seeking  private  enterprise,  some  degree  of  supervi- 
sion from  the  authority  may  be  required  to  prevent 
the  problem  of  supply  curtailment  (i.e.,  undersizing 
of  the  reservoir),  caused  by  a  potentially  larger 
profit  at  a  smaller  reservoir  size.  (TJSGS) 
W88-03191 


CONSIDERATIONS  IN  SELECTING  A  TRANS- 
PORTABLE THERMAL  DESTRUCTION  UNIT 
(TTDU), 

Illinois  State  Environmental   Protection  Agency, 

Springfield. 

For  primary  bibliographic  entry  see  Field  5E. 

W88-03236 


COMMUNITY  PLANNING  FOR  SMALL- 
QUANTITY  HAZARDOUS  WASTE  GENERA- 
TORS, 

Boston  Univ.,  MA.  Dept.  of  Urban  Affairs  and 

Planning. 

For  primary  bibliographic  entry  see  Field  5E. 

W88-03288 
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PREDICTION  METHODOLOGY  FOR  SUITA- 
BLE WATER  AND  WASTEWATER  PROCESS- 
ES, 

Oklahoma  Univ.,  Norman. 

For   primary   bibliographic   entry   see   Field    5D. 

W88-02734 


PRIORITY  SETTING  FOR  THE  RURAL 
WATER  SUPPLY  PROGRAM  IN  INDONESIA, 

Institute  of  Technology  Bandung  (Indonesia). 
S.  Soetiman. 

IN:  Appropriate  Methods  of  Treating  Water  and 
Wastewater  in  Developing  Countries.  Ann  Arbor 
Science,  Ann  Arbor,  MI.  1982.  p  103-146,  3  fig,  22 
tab,  12  ref 


Descriptors:  'Water  supply  development,  'Devel- 
oping countries,  'Indonesia,  'Models  studies, 
•Rural  areas,  Project  planning,  Public  health, 
Waste  disposal,  Water  demand,  Economic  aspects, 
Literature  review. 

A  model  was  developed  for  the  Indonesian  Rural 
Water  Supply  Program  to  aid  in  selecting  which 
villages  should  receive  a  water  supply  system  first. 
The  governmental  hierarchy  of  Indonesia,  public 
health,  and  the  water  supply  and  waste  disposal 
situation  are  reviewed  as  background  data  for 
model  development.  The  three  main  constraints  in 
implementing  the  Indonesian  rural  Water  Supply 
Program  are  money,  time  and  manpower.  A  litera- 
ture review  is  presented  of  the  village  need,  village 
potential  and  system  costs,  economics  and  policy, 
criteria  adopted  by  countries  for  assigning  prior- 
ities, and  priority  models.  The  priority  models 
presented  are  not  suitable  for  the  Indonesian  Rural 
Water  Supply  Program  at  the  present  time  because 
of  different  strategies,  rural  conditions  and  charac- 
teristics, and  the  lack  of  well-trained  engineering 
personnel,  especially  at  the  Kabupaten  levels 
where  the  selection  of  the  project  localities  is 
made.  A  matrix  system  priority  model  was  devel- 
oped which  consisted  of  ten  elements:  waterborne 
diseases,  difficulty  in  obtaining  water,  technologi- 
cal alternatives,  population,  village  contribution, 
village  potential,  public  places,  excreta  disposal, 
road  conditions,  and  power  supply.  The  Delphi 
method  is  used  as  the  weighting  process  for  the  ten 
parameters.  Data  for  the  model  was  obtained  from 
the  Directorate  of  Hygiene  and  Sanitation,  Direc- 
torate General  of  Communicable  Diseases,  Minis- 
try of  Health,  Jakarta,  Indoneasia,  through  a 
survey  which  covered  about  21,000  villages.  The 
model  was  tested  on  six  Kecamatans  from  four 
Kabupatens.  Priority  indices  were  determined  to 
indicate  which  villages  should  receive  the  safe 
water  system  first.  Future  surveys  should  be  con- 
ducted by  well-trained  sanitarians  and  assistant  san- 
itarians to  ensure  reliability  of  the  data.  (See  also 
W88-02732)  (Geiger-PTT) 
W88-02735 


IN  VIVO  AND  IN  VITRO  ABSORPTION  AND 
BINDING  TO  POWDERED  STRATUM  COR- 
NEUM  AS  METHODS  TO  EVALUATE  SKTN 
ABSORPTION  OF  ENVIRONMENTAL  CHEM- 
ICAL CONTAMINANTS  FROM  GROUND  AND 
SURFACE  WATER, 

California  Univ.,  San  Francisco.  School  of  Medi- 
cine. 

For  primary  bibliographic  entry  see  Field  5B. 
W88-02795 


DEMAND  FOR  URBAN  WATER  BY  CUSTOM- 
ER CLASS, 

Northern  Illinois  Univ.,  De  Kalb. 

For   primary   bibliographic   entry   see   Field   6D. 

W88-02801 


EARLY-SEASON  SNOW  AND  SKIER  VISITS 
IN  COLORADO, 

Colorado   Dept.   of  Natural   Resources,   Denver. 
For  primary  bibliographic  entry  see  Field  3B. 

W88-02932 


INFORMATIONAL/EDUCATIONAL  AP- 

PROACHES TO  PUBLIC  ATTITUDES  ON  PO- 
TABLE REUSE  OF  WASTEWATER;  RE- 
SEARCH STUDY  REPORT;  PROGRAM  GUIDE 
FOR  MUNICIPAL  WATER  SYSTEM  ADMINIS- 
TRATORS, 

Denver  Research  Inst.,  CO. 

For  primary  bibliographic  entry  see  Field  5D. 
W88-03168 


IMPACT  OF  RECREATION  ACTIVITY  SPE- 
CIALIZATION ON  MANAGEMENT  AND  PRO- 
GRAM SUPPORT  FOR  WATER  RESOURCES, 

Purdue  Univ.,  Lafayette,  IN.  Water  Resources  Re- 
search Center. 

For  primary  bibliographic  entry  see  Field  6D. 
W88-03173 


GUIDELINES  FOR  DEVELOPING  AREA-OP- 
ORIGIN  COMPENSATION, 

Colorado  Water  Resources  Research  Inst.,  Fort 
Collins. 

L.  J.  Mac  Donnell,  C.  W.  Howe,  J.  N.  Corbridge, 
and  W.  A.  Ahrens 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  PB86-198116/ 
AS.  Price  codes:  A05  in  paper  copy,  A01  in  micro- 
fiche. Colorado  Water  Resources  Research  Insti- 
tute, Fort  Collins,  Completion  Report,  No.  139. 
December  1985.  63  p,  1 16  ref. 

Descriptors:  'Water  allocation,  'Water  transfer, 
'Colorado  River,  'Colorado,  Economic  evalua- 
tion, Legal  aspects,  Economics,  Water  law. 

The  compensatory  storage  principle,  established  in 
a  1933  agreement  between  east  and  west  slope 
interests  involved  in  planning  the  Colorado-Big 
Thompson  Project,  was  incorporated  into  the  1937 
Congressional  authorization  for  the  construction  of 
the  project.  In  the  same  year  the  Colorado  Assem- 
bly adopted  the  principle  as  mandatory  for  all 
conservancy  districts.  Many  have  since  advocated 
compensatory  storage  for  all  out-of-basin  water 
transfers.  The  Colorado  law  emerged  from  negoti- 
ations in  which  low-cost  federal  funding  for  east 
slope  projects  in  effect  was  traded  for  compensat- 
ing storage  of  equal  volume  in  the  Colorado  River 
Basin.  A  1973  report  by  the  National  Water  Com- 
mission noted  this  approach  may  cause  'economic 
waste  because  the  area  of  origin  may  not  be  pre- 
pared to  use  the  compensatory  storage  for  many 
years.'  With  major  federal  financing  for  water  stor- 
age no  longer  available,  it  is  time  to  reevaluate  the 
compensatory  storage  concept.  The  approaches 
that  several  Western  States  have  taken  to  accom- 
modate the  interests  of  the  area-of-origin  were 
analyzed,  considering  the  general  legal  context  es- 
tablished by  the  prior  appropriation  doctrine,  the 
conceptual  basis  underlying  area-of-origin  compen- 
sation, and  the  types  of  legal  protection  that  exist. 
Legal  and  economic  researchers  at  the  University 
of  Colorado  found  Colorado's  current  approach  to 
area-of-origin  compensation  has  three  features:  (1) 
it  protects  only  the  Colorado  River  Basin-and 
only  for  out-of-basin  diversions  by  conservancy 
districts;  (2)  it  provides  prospective  protection 
only  to  consumptive  water  uses  in  the  basin-of- 
origin,  neglecting  recreational  and  other  instream 
values;  and  (3)  it  requires  that  costs  for  consump- 
tive uses  not  be  increased  for  future  users  in  the 
basin-of-origin.  The  report  contains  detailed  analy- 
ses and  discussion  of  both  the  legal  and  economic 
issues  of  equitable  compensation  to  an  area-of- 
origin  and  includes  general  guidelines  supported 
by  study  conclusions.  (USGS) 
W88-03192 


HYDROPOWER  IN  INDIA  -  AN  ECONOMIC 
CASE  STUDY, 

Minor  Irrigation  Dept.,  Lucknow  (India). 
For  primary  bibliographic  entry  see  Field  8C. 
W88-03204 


COASTAL  EROSION  AND  SEA  LEVEL  RISE: 
IMPLICATIONS  FOR  OCEAN  BEACH  AND 
SAN  FRANCISCO'S  WESTSIDE  TRANSPORT 
PROJECT, 

Harvard  Univ.,  Cambridge,  MA.  Dept.  of  Eco- 
nomics. 

For  primary  bibliographic  entry  see  Field  2J. 
W88-03294 


LAND  ACQUISITION  CRITERIA  FOR  THE 
SUWANNEE  RIVER  ESTUARY,  FLORIDA, 

C.  J.  Leadon,  and  O.  F.  Wetterqvist. 

Coastal  Zone  Management  Journal  CZMJBF,  Vol. 

14,  No.  3,  p  217-239,  1986.  6  fig,  24  ref. 

Descriptors:  'Evaluation,  'Land  acquisition,  'Su- 
wannee River  Estuary,  'Planning,  'Resources 
management,  Water  management,  Resources  allo- 
cation, Florida,  Natural  resources,  Land  use,  Wet- 
lands. 

Land  acquisition  criteria  for  evaluating  lands  im- 
portant to  nonstructural  water  management  were 
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formulated  for  Florida's  Save  Our  Rivers  program. 
Parcels  of  land  are  rated  according  to  scientific 
aspects  of  primary  importance  within  hydrology, 
water  quality,  ecology,  and  endangerment  catego- 
ries in  this  system.  The  regional  importance  and 
future  resource  value  of  land  are  emphasized  in 
these  practical  criteria.  The  system's  scoring  range 
is  described  by  the  application  of  the  criteria  to  the 
wetlands  of  the  Suwannee  River  Estuary  and  three 
hypothetical  tracts  in  northern  Florida.  The  Su- 
wannee River  Estuary's  wetlands,  on  Florida's  Big 
Bend  Gulf  coast,  were  designated  the  site  of  the 
Lower  Suwannee  National  Wildlife  Refuge.  The 
application  of  the  criteria  system  to  the  Suwannee 
River  Estuary's  wetlands  resulted  in  the  1983  pur- 
chase of  9220  acres  by  the  Suwannee  River  Man- 
agement District.  (Author's  abstract) 
W88-03295 


FEDERAL-STATE  COOPERATIVE  PROGRAM 
IN  KANSAS,  SEMINAR  PROCEEDINGS,  JULY 
1985, 

Geological  Survey,  Lawrence,  KS.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  6E. 
W88-03413 


6C.  Cost  Allocation,  Cost  Sharing, 
Pricing/Repayment 


IMPACT   OF   LEGISLATION    ON    ELECTRIC 
UTILITIES, 

Tennessee  Valley  Authority,  Chattanooga.  Div.  of 

Energy  Demonstrations  and  Technology. 

For   primary   bibliographic   entry   see   Field   5G. 

W88-02653 


COST  OF  CONTROL  -  WHO  WILL  PAY, 

Environmental  Management  Associates,  Princeton, 

NJ. 

For  primary   bibliographic   entry   see   Field   5G. 

W88-02655 


COST  STRUCTURE  OF  THE  WATER  UTILITY 
INDUSTRY, 

Southern  Methodist  Univ.,  Dallas,  TX. 

K.  Hayes. 

Applied  Economics  APPEBP,  Vol.   19,  No.  3,  p 

417-425,  March  1987.  7  tab,  15  ref. 

Descriptors:  *Costs,  'Economic  aspects,  *Cost 
structure,  'Water  utility  industry,  *Model  studies, 
Mathematical  equations,  Retail  water,  Wholesale 
water,  Cost  analysis,  Total  costs,  Capital  costs, 
Operating  costs. 

Water  is  produced  for  retail  and  wholesale  mar- 
kets; retail  water  is  sold  for  direct  consumption 
while  wholesale  water  is  sold  to  another  water 
utility  to  be  subsequently  resold  as  retail  output. 
The  cost  structure  of  a  joint  product  water  utility 
producing  both  retail  and  wholesale  water  was 
studied.  The  total  cost  of  services  for  both  retail 
and  wholesale,  included  operation  and  mainte- 
nance costs  as  well  as  capital  costs.  Several  empiri- 
cal tests  were  conducted  to  determine  whether 
sufficient  cost  complementarity  exists  to  justify 
joint  resale  and  wholesale  production.  Results  indi- 
cated that  regulatory  policy  should  allow,  and 
even  encourage,  the  continuation  of  joint  retail  and 
wholesale  production  especially  for  small  firms. 
Cost  savings  drop  dramatically  for  larger  firms. 
The  largest  firms  are  characterized  by  disecono- 
mies of  scope.  The  degree  of  economies  tended  to 
fall  over  time  for  the  largest  firms  and  tended  to 
increase  for  smaller  firms.  (Wood-PTT) 
W88-02802 


REDUCING      WATER      PUMPING      POWER 
COSTS, 

Waxahachie  Utilities  Dept.,  TX. 

For  primary  bibliographic  entry  see  Field  8C. 

W88-02812 


SIMULATION  OF  THE  COSTS  OF  REMOV- 
ING SNOW  FROM  COUNTY  HIGHWAYS  IN 
COLORADO, 


Colorado   Dept.   of  Natural    Resources,   Denver. 
L.  A.  Sherretz,  and  W.  Loehr. 
March  1983.  Bureau  of  Reclamation,  Denver,  CO 
39  p,  6  fig,  15  tab,  20  ref,  append. 

Descriptors:  'Weather  modification,  *Snow  re- 
moval, 'Cost  analysis.  'Cloud  seeding,  'Colorado, 
Environmental  effects,  Mountains,  Snowfall, 
Model  studies. 

A  simulation  model  was  used  to  assess  procedures 
and  estimate  costs  of  removing  snow  from  country 
highways  in  mountainous  areas  of  Colorado.  Many 
citizens  and  local  officials  had  expressed  concern 
about  the  effect  of  cloud  seeding  on  snow  removal 
costs.  In  a  hypothetical  cloud  seeding  season,  it 
was  estimated  that  one-third  of  the  storms  would 
have  25%  greater  snowfall  or  a  seasonal  increase 
of  4.5-9.7%.  For  natural  storms  estimated  costs  per 
employee  of  removing  snow  ranged  from  $1300  in 
Eagle  County  in  a  winter  of  average  snowfall  to 
more  than  $11,000  in  San  Juan  County  in  a  winter 
of  high  snowfall.  Exceptions  were  in  winters  with 
many  small  storms;  it  was  more  expensive  per  inch 
to  remove  small  amounts  of  snow  than  large 
amounts.  For  natural  storms  costs  of  snow  removal 
in  low-snowfall  winters  were  81%  of  costs  of 
average  snowfall  winters;  costs  in  high-snowfall 
winters  were  141%  of  costs  in  average  snowfall 
winters.  Estimated  costs  for  removing  snow  aug- 
mented by  cloud  seeding  ranged  from  a  0.8% 
increase  in  Garfield  County  in  a  low-snowfall 
winter  to  12.6%  in  Lake  County  in  a  high-snowfall 
winter.  Average  cost  increases  for  all  counties 
were  6.1%  in  winters  with  high  and  average  snow- 
fall and  4.9%  in  winters  of  low  snowfall.  (Cassar- 
PTT) 
W88-02929 


COST-EFFECTIVENESS  OF  THE  U.S.  GEO- 
LOGICAL SURVEY'S  STREAM-GAGING  PRO- 
GRAMS IN  MASSACHUSETTS  AND  RHODE 
ISLAND, 

Geological  Survey,  Boston,  MA.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  7A. 

W88-03059 


COST    EFFECTIVENESS    OF   THE    STREAM- 
GAGING  PROGRAM  IN  PENNSYLVANIA, 

Geological   Survey,   Harrisburg,   PA.   Water   Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  7A. 
W88-03061 


ECONOMIC    VALUE    OF    WETLANDS    SYS- 
TEMS, 

Louisiana  State  Univ.,  Baton  Rouge.  Dept.  of  Eco- 
nomics. 

For  primary  bibliographic  entry  see  Field  2H. 
W88-03214 


COST    EFFECTIVENESS    OF   THE    STREAM- 
GAGING  PROGRAM  IN  LOUISIANA, 

Geological  Survey,  Baton  Rouge,  LA.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  7A. 
W88-03320 


COST    EFFECTIVENESS    OF   THE    STREAM- 
GAGING  PROGRAM  IN  OHIO, 

Geological    Survey,   Columbus,   OH.    Water   Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  7A. 
W88-03342 


COST-EFFECTIVENESS  OF  THE  STREAM- 
GAGING  PROGRAM  IN  THE  HAWAII  DIS- 
TRICT, 

Geological  Survey,  Honolulu,  HI.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  7A. 
W88-03445 


INSTITUTIONAL  ARRANGEMENTS  AND  FI- 
NANCING ALTERNATIVES  FOR  STATE  AND 
LOCAL  WATER  PROGRAMS, 


Water  Demand — Group  6D 

Arkansas  Univ.,  Fayetteville.  Dept.  of  Economics. 
J.  A.  Ziegler. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  PB86-151719/ 
AS.  Price  codes:  A04  in  paper  copy,  A01  in  micro- 
fiche. Arkansas  Water  Resources  Research  Center, 
Fayetteville.  Pub.  No.  1 15,  September  1985.  64  p,  4 
tab.  Contract  No.  14-08-0001-G893.  Project  No 
USGS  G893-06. 

Descriptors:  'Arkansas,  'Water  resources  develop- 
ment, 'Financing,  'Water  costs,  Bond  issues,  Eco- 
nomic efficiency. 

This  study  analyzes  the  alternative  institutional 
arrangements  and  financing  alternatives  for  water 
projects  at  the  state  and  local  levels  with  particular 
emphasis  on  Arkansas.  Because  most  water 
projects  are  financed  with  debt  it  concentrates  on 
alternatives  which  can  reduce  the  cost  of  debt 
and/or  result  in  more  efficient  use  of  existing  facili- 
ties. Specific  state  options  considered  include 
grants,  loans,  revolving  funds,  debt  guarantee, 
bond  insurance,  bond  bank,  statutory  and  regula- 
tory reform  of  water  laws  and  water-related  insti- 
tutions, and  planning  and  technical  assistance.  Spe- 
cific local  options  include  use  of  taxes  and  bonds 
including  creative  financing,  user  fees,  leasing,  pri- 
vitization,  and  financial  planning.  (Ziegler-WRRC- 
University  of  Arkansas,  Fayetteville) 
W88-03488 

6D.  Water  Demand 


PRIORITY     SETTING     FOR     THE     RURAL 
WATER  SUPPLY  PROGRAM  IN  INDONESIA, 

Institute  of  Technology  Bandung  (Indonesia). 
For  primary  bibliographic  entry  see  Field  6B. 

W88-02735 


WATER  SUPPLIES  IN  RURAL  AREAS  OF  DE- 
VELOPING COUNTRIES, 

Technische  Hogeschool  Delft  (Netherlands). 
L.  Huisman,  N.  Van  Gorkum,  and  K.  Kempenaar. 
IN:  Appropriate  Methods  of  Treating  Water  and 
Wastewater  in  Developing  Countries.  Ann  Arbor 
Science,  Ann  Arbor,  MI.  1982.  p  147-185,  22  fig,  1 
tab. 

Descriptors:  'Water  supply  development,  'Water 
treatment,  'Developing  countries,  'Rural  areas, 
'Water  supply,  Disinfection,  Filtration,  Sedimenta- 
tion, Coagulation,  Project  planning,  Cisterns,  Floc- 
culation,  Artificial  recharge,  Consumptive  use. 

Many  obstacles  stand  in  the  way  of  improvements 
to  water  supply  and  treatment  systems  in  rural 
areas  of  developing  countries.  Lack  of  public  edu- 
cation about  water  related  diseases  and  shortage  of 
maintenance  personnel  often  cause  failure  of  reme- 
dial projects.  To  provide  a  region  with  a  public 
water  supply,  a  master  plan  is  necessary,  followed 
by  detailed  feasiblity  studies  on  technical,  financial, 
organizational,  and  managerial  aspects.  Methods 
for  calculating  average  daily  consumptive  needs 
are  given.  The  quality  and  quantity  of  water  avail- 
able from  rainwater,  groundwater,  springwater, 
surface  water,  and  artificial  recharge  are  discussed. 
Groundwater  sources  are  the  most  favorable  in 
terms  of  bacteriological  quality  but  these  may  con- 
tain traces  of  iron  that  affect  taste.  Several  water 
treatment  methods  are  examined  (aeration,  plain 
sedimentation,  chemical  coagulation,  flocculation 
and  settling,  slow  sand  filtration,  rapid  filtration, 
activated  carbon  filtration,  and  disinfection)  and 
diagrams  of  indigenous  technology  are  provided. 
Financing  of  water  supply  projects  is  often  diffi- 
cult in  developing  countries.  Data  on  raw  water 
sources  and  water  quality  should  be  collected  for 
project  planning.  Systems  for  rainwater  catchment, 
storage,  and  evaporation  control  are  examined. 
Disinfection  is  usually  accomplished  by  chlorina- 
tion  in  pot  cartridges.  A  new  trend  in  the  coagula- 
tion process  is  the  magnesium  carbonate  process. 
Drum  filters  or  sand  filters  give  good  results  in 
small  village  or  individual  supplies.  Demineraliza- 
tion  including  desalting  may  be  accomplished  in 
rural  sunny  areas  through  a  kind  of  distillation  by  a 
solar  still.  (See  also  W88-02732)  (Geiger-PTT) 
W88-02736 
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Group  6D — Water  Demand 

MODEL  TO  PREDICT  WATER  DEMAND, 
WASTEWATER  DISPOSAL,  COST  OF  TREAT- 
MENT SYSTEMS,  AND  EQUIPMENT  RE- 
QUIRED, 

Oklahoma  Univ.,  Norman. 

For   primary   bibliographic   entry   see   Field    5D. 

W88-02739 


PHOENIX  DROWNING  IN  THE  ARIZONA 
DESERT, 

F.  Pearce. 

New  Scientist  NWSCAL,  Vol.  114,  No.  1562,  p 

52-53,55-56,  May  1987. 

Descriptors:  *Water  allocation,  *Water  control, 
'Water  demand,  *Water  conveyance,  'Water  dis- 
tribution, 'Water  use,  'Arizona,  'Western  USA, 
Water  resources  institutes,  Water  scarcity,  Con- 
veyance structures,  Water  costs,  Water  manage- 
ment, Water  supply,  Colorado  River,  Irrigation 
water,  Economic  aspects,  Available  water. 

In  order  to  keep  the  sunbelt  cities  of  Arizona 
supplied  with  water,  the  federal  government's 
Bureau  of  Reclamation  is  building  one  of  the 
world's  largest  and  most  expensive  water  supply 
systems.  The  Central  Arizona  Project,  when  com- 
plete, will  remove  up  to  1.9  cu  km  of  water  per 
year  from  the  Colorado  River  and  transport  it  by 
aqueduct  across  500  km  of  desert  to  Phoenix  and 
Tucson.  Since  1902  the  Bureau  of  Reclamation  has 
overseen  the  damming  of  rivers  and  digging  of 
aqueducts  to  bring  water  to  farms  across  17  west- 
ern states.  However,  there  are  no  good  dam  sites 
left  to  develop  and  little  water  left  to  capture  so 
new  plans  are  not  economical.  It  was  also  observed 
that  about  45%  of  the  land  in  the  west  irrigated  by 
the  government  is  supplying  crops  like  alfalfa  and 
cotton  that  are  officially  in  surplus.  The  question  of 
whether  it  is  feasible  to  increase,  or  even  maintain, 
water  supplies  to  western  farms  for  the  irrigation 
of  surplus  crops  is  explored  and  the  terms  of  the 
Colorado  Compact  of  1922  allocating  the  Colora- 
do River  water  in  the  western  states  and  conflicts 
between  large  cities  and  the  farm  areas  over  the 
available  water  are  reviewed.  (Wood-PTT) 
W88-02789 


EFFICIENCY  IN  WATER  ALLOCATION 
UNDER  STOCHASTIC  DEMAND, 

California  Univ.,  Santa  Barbara. 

J.  JC.  Sengupta,  and  M.  Khalili. 

Applied  Economics  APPEBP,  Vol.   18,  No.  1,  p 

37-48,  January  1987.  5  tab,  9  ref. 

Descriptors:  'Water  allocation,  'Water  use  effi- 
ciency, 'Water  demand,  'Agronomy,  'Model 
studies,  'Data  interpretation,  'Economic  aspects, 
Agriculture,  Crop  production,  Comparison  studies, 
Evaluation,  Mathematical  equations,  Water  use, 
Santa  Maria  Valley,  Risks,  Prices,  Elasticity  of 
demand,  Elasticity  of  supply,  Economic  efficiency. 

Efficiency  in  water  allocation  for  agricultural  uses 
is  evaluated  through  quadratic  programming  (QP) 
models,  which  explicitly  incorporate  risk  aversion 
due  to  yield  and  price  fluctuations  and  endogenous 
demand  functions  econometrically  estimated. 
These  models,  when  empirically  applied  to  Santa 
Maria  Valley  in  Santa  Barbara  County  over  the 
period  1959-80  generate  optimal  solutions,  through 
which  the  shadow  price  elasticity  of  demand  and 
the  impact  of  prices  on  optimum  supply  can  be 
evaluated.  These  evaluations  show  the  QP  model 
solutions  to  be  more  robust  and  reliable  than  the 
linear  programming  solutions;  hence,  their  shadow 
prices  may  be  used  in  securing  efficiency  in  the 
allocation  of  agricultural  water.  (Author's  abstract) 
W88-02800 


DEMAND  FOR  URBAN  WATER  BY  CUSTOM- 
ER CLASS, 

Northern  Illinois  Univ.,  De  Kalb. 

M.  Williams,  and  B.  Suh. 

Applied  Economics  APPEBP,  Vol.  18,  No.  12,  p 

1275-1289,   December    1986.   4  tab,   25   ref.   NSF 

Grant  SES  8310583. 

Descriptors:     'Water     demand,     'Urban     water 
demand.  'Model  studies,  'Economic  aspects,  Data 


interpretation,  Comparison  studies,  Mathematical 
equations,  Industrial  water,  Municipal  water,  Com- 
mercial water,  Evaluation,  Residential  water,  Elas- 
ticity of  demand,  Pricing,  Prices,  Water  rates. 

The  factors  which  determine  the  demand  for  water 
for  different  classes  of  users  including  residential, 
commercial  and  industrial,  were  determined  and 
the  sensitivity  of  demand  to  price  changes  for  each 
of  these  classes  was  ascertained.  The  effects  of 
selecting  any  given  price  measure  on  the  statistical 
properties  of  the  estimated  demand  function  were 
examined  especially  with  regard  to  misspecifica- 
tion  bias.  The  models  of  demand  by  customer  class 
and  the  empirical  results  and  specification  error 
tests  for  each  model  are  presented.  Demand  is 
relatively  price  inelastic  for  residential  and  com- 
mercial water  consumption,  irrespective  of  which 
price  measure  is  selected.  Industrial  demand  is 
relatively  more  sensitive  to  price  variations  than 
residential  and  commercial  demand  which  suggest- 
ed that  any  pricing  policy  implemented  to  allocate 
urban  water  among  competing  users  is  most  likely 
to  be  effective  if  applied  to  industrial  users  since  it 
is  reasonable  to  expect  industrial  consumers  to 
adjust  to  a  significant  price  increase  by  recycling 
water  in  the  production  processes.  The  results  of 
the  specification  error  test  on  the  fifteen  demand 
equations  indicates  that  for  this  sample,  use  of 
marginal  price  is  generally  more  appropriate  for 
the  estimation  of  price  elasticities  of  demand. 
(Wood-PTT) 
W88-02801 


GROUND  WATER  AND  ENERGY:  REPORT  OF 
THE  U.S.  DEPARTMENT  OF  ENERGY'S  NA- 
TIONAL WORKSHOP,  JANUARY  29-31,  1980, 
ALBUQUERQUE,  NEW  MEXICO. 

Department  of  Energy,  Washington,  DC.  Div.  of 
Environmental  Impacts. 

CONF-800137-Summary,  May  1980.  2  fig,  2 
append.  Contact  No.  4-L20-8108N-1. 

Descriptors:  'Planning,  'Water  supply,  'Water 
management,  'Groundwater  management,  'Water 
policy,  'Energy,  Water  law,  Environmental  ef- 
fects, Saline  water,  Mine  drainage,  Model  studies, 
Deep  wells,  Legal  aspects,  Water  rights,  Aquifers, 
Economic  aspects,  Water  use,  Decision  making, 
Political  constraints. 

The  National  Workshop  on  Ground  Water  and 
Energy  Production  concentrated  on  three  main 
areas:  groundwater  supply,  conflicts  and  barriers 
to  its  use,  and  alternatives  or  solutions  to  various 
issues.  The  following  key  findings  are  summarized 
in  this  report.  Although  water  supplies  are  general- 
ly adequate  for  energy  needs,  local  shortages  exist. 
Data  bases  and  modeling  tools  are  generally  well 
developed  at  the  regional  level,  but  data  are  often 
deficient  at  the  local  level.  Use  of  groundwater  for 
energy  production  entails  the  possibility  of  envi- 
ronmental degradation;  more  information  is  avail- 
able on  cost  of  control  measures  than  on  the  bene- 
fits of  mitigation.  Use  of  less  desireable  waters- 
saline  water,  deep  groundwater,  and  mine  water- 
offers  an  alternative  source  of  supply,  but  econom- 
ic and  potential  contamination  problems  exist.  De- 
cision making,  analysis,  and  management  are  com- 
plicated by  legal  rules  which  are  constantly  chang- 
ing and  which  vary  greatly  among  jurisdictions. 
Likewise,  lack  of  uniform  practices,  goals,  policies, 
and  interests  cause  problems  in  management  of 
groundwater  resources.  Bidding  for  water  supplies 
is  hard  to  administer  fairly  because  energy  compa- 
nies usually  have  many  more  financial  resources 
than  irrigators  or  other  users.  The  Department  of 
Energy  needs  to  chart  and  publicize  its  policies 
that  affect  water.  (Cassar-PTT) 
W88-02948 


ANNUAL  GROUND-WATER  USE  IN  THE 
TWIN  CITIES  METROPOLITAN  AREA,  MIN- 
NESOTA, 1970-79, 

Geological    Survey,    St.    Paul,    MN.    Water    Re- 
sources Div. 
M.  A.  Hor.i. 

Available  from  OFSS,  USGS,  Box  25425,  Lake- 
wood,  CO  80225.  USGS  Open-File  Data  Report 
84-577,  1984.  130  p,  7  fig,  14  tab,  4  ref. 


Descriptors:  'Water  use,  'Groundwater,  'Minne- 
sota, 'Twin  Cities  Metropolitan  Area,  Water  man- 
agement, Data  collections. 

Annual  groundwater  use  in  the  Twin  Cities  Metro- 
politan Area  from  1970-79  is  presented  by  aquifer 
and  type  of  use.  Most  groundwater  is  withdrawn 
from  wells  in  the  Prairie  du  Chien-Jordan  aquifer 
and  major  uses  of  the  water  are  for  self-supplied 
industry  and  public  supplies.  Annual  groundwater- 
use  data  are  presented  by  county  for  each  of  the 
five  major  aquifers;  Prairie  du  Chien-Jordan, 
Mount  Simon-Hinckley,  Ironton-Galesville,  St. 
Peter,  and  drift.  The  data  also  are  presented  by 
county  for  each  major  use  type  including  public 
supply,  self-supplied  industry,  commercial  air-con- 
ditioning, irrigation,  lake-level  maintenance,  and 
dewatering.  The  data  were  collected  initially  by 
the  Minnesota  Department  of  Natural  Resources 
and  were  supplemented  by  data  collected  by  the 
U.S.  Geological  Survey.  (USGS) 
W88-02958 


WATER  RESOURCES  MANAGEMENT  IN 
LOWNDES  COUNTY,  MISSISSIPPI, 

Mississippi  State  Univ.,  Mississippi  State.  Dept.  of 

Civil  Engineering. 

A.  Shindala,  V.  L.  Zitta,  W.  L.  McDonald,  and  L. 

W.  Moore. 

Mississippi    Water   Resources   Research    Institute 

Report  D-025-MS,  December  1983.  170  p,  26  fig, 

38  tab,  5  ref,  3  append. 

Descriptors:  'Water  management,  'Mississippi, 
•Lowndes  County,  'Comprehensive  planning, 
'Water  supply,  'Potential  water  supply,  'Regional 
planning,  Surface-groundwater  relations,  Ground- 
water, Cost  analysis,  Water  conservation,  Surface 
water  availability,  Aquifers,  Computer  models, 
Model  studies,  Management  planning,  Water  use. 

This  report  presents  the  results  of  a  one-year  inves- 
tigation to  develop  a  comprehensive  county-wide 
water  resources  management  plan.  Lowndes 
County  can  be  classified  as  a  'Water  Surplus  Area.' 
Groundwater  resources  are  adequate  to  continue 
to  supply  all  projected  municipal  water  demands. 
However,  due  to  the  huge  volume  of  projected 
industrial  water  needs,  conjunctive  use  of  ground 
and  surface  waters  is  recommended  as  the  ultimate 
solution  to  meet  the  future  industrial  demand.  The 
major  portion  of  this  demand  should  be  drawn 
from  surface  supplies.  A  regional  county-wide 
water  system  is  not  feasible  for  Lowndes  County 
partly  due  to  the  abundance  of  groundwater  adja- 
cent to  existing  demand  centers  and  because  of  the 
physical  locations  of  these  centers.  However,  a 
regional  system  may  be  feasible  for  Columbus  and 
east  Lowndes  Water  Association  due  to  the  prox- 
imity of  the  service  areas  of  the  two  demand 
centers.  A  regional  system  will  provide  advantages 
such  as  economy  of  scale,  improved  operation 
efficiency,  and  increased  system  reliability.  The 
investigation  evaluated  current  and  projected 
water  use  along  with  the  potential  of  surface  and 
groundwater  resources  in  meeting  the  projected 
water  demand.  A  two-dimensional  groundwater 
model  was  used  in  exploring  the  potential  of  the 
groundwater  resources.  The  primary  water  users 
in  Lowndes  County  are  public  utilities  and  self- 
supplied  industries.  Total  current  and  projected 
demand  for  public  consumption  was  estimated  at 
4.87  million  gallons/day  and  7.21  million  gallons/ 
day,  respectively.  (Fazio-Omniplan) 
W88-02961 


WATER  RESOURCES  MANAGEMENT  IN 
ALCORN  COUNTY,  MISSISSIPPI, 

Mississippi  State  Univ.,  Mississippi  State.  Dept.  of 

Civil  Engineering. 

A.  Shindala,  V.  L.  Zitta,  M.  W.  Corey,  and  L. 

Moore. 

Mississippi    Water    Resources    Research    Institute 

Report  D-024-MS,  January  1984.  151  p,  23  fig,  37 

tab,  26  ref,  3  append. 

Descriptors:  'Water  management,  'Mississippi, 
•Comprehensive  planning,  'Groundwater,  •Poten- 
tial water  supply,  'Water  use,  Regional  planning, 
Water  supply,   Pumping,   Water  level,   Pumpage, 
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Cost  analysis,  Aquifers,  Aquifer  characteristics, 
Water  conservation.  Surface  water,  Alcorn 
County,. 

This  report  presents  the  results  of  a  one-year  inves- 
tigation to  develop  a  comprehensive  county-wide 
water  resources  management  plan.  Water  supply 
for  public,  industrial,  domestic,  and  agricultural 
use  in  Alcorn  County  comes  exclusively  from 
groundwater.  Paleozoic  rocks  and  the  Coffee  Sand 
are  the  primary  groundwater  resources.  Total  cur- 
rent and  projected  water  use,  year  2010,  are  esti- 
mated at  4.8  million  gallons/day  and  11.1  million 
gallons/day,  respectively.  The  city  of  Corinth  is 
the  county's  largest  water  user  with  use  estimated 
at  66.7%  and  81.1%  of  total  current  and  projected 
water  use  in  Alcorn  County.  Corinth  obtains  its 
entire  water  supply  from  the  Paleozoic  aquifer. 
The  static  water  level  above  the  Paleozoic  has 
been  steadily  and  rapidly  declining  in  the  Corinth 
area.  However,  reduced  water  consumption  by  the 
city  and  a  change  in  the  pumping  pattern  has 
resulted  in  recovery  (28.4  ft)  in  the  water  level 
during  1974-1982.  Corinth  could  continue  to  use 
the  Paleozoic  as  its  major  source  of  water  supply 
(5  million  gallons/day)  if  the  well  field  or  pumpage 
were  distributed  around  the  area  rather  than  con- 
centrated in  a  small  section  of  town.  Future  needs 
must  be  supplemented  from  either  the  coffee  Sand 
aquifer  or  an  impoundment  on  the  Tuscumbia 
River;  however,  water  removed  from  the  Coffee 
Sand  will  require  treatment  for  iron  removal.  All 
other  communities  in  the  area  could  continue  to 
use  the  Paleozoic  as  the  sole  source  of  water 
provided  that  pumpage  by  Corinth  be  at  a  reasona- 
ble rate  and  distributed  rather  than  concentrated  in 
a  small  area.  (Fazio-Omniplan) 
W88-02962 


WATER  USE  IN  ARKANSAS,  1981, 

Geological  Survey,  Little  Rock,  AR.  Water  Re- 
sources Div. 

A.  P.  Hall,  and  T.  W.  Holland. 
Available  from  OFSS,  USGS,  Box  25425,  Lake- 
wood,  CO  80225.  USGS  Water-Resources  Investi- 
gations Report  84-4070,  1984.  1  p,  8  fig,  3  ref,  map. 

Descriptors:  'Water  .use,  'Consumptive  use, 
•Groundwater,  'Surface  water,  'Arkansas,  With- 
drawal, Water  supply,  Municipal  use,  Domestic 
water,  Industrial  water,  Irrigation  water,  Fish 
fanning,  Electric  power  production,  Coastal  plain. 

Water  use  and  consumption  data  for  1981  are 
presented  by  county  and  source.  Use-data  are  pre- 
sented by  category  for  each  county.  Total  water 
use,  excluding  wildlife  impoundments,  was  32,970 
million  gallons  per  day,  which  was  19  percent  less 
than  in  1980;  consumption  was  4,610  million  gal- 
lons per  day.  Ground  water  use  was  4,270  million 
gallons  per  day,  and  suface- water  use  was  2,870 
million  gallons  per  day.  Use  in  million  gallons  per 
day,  by  categories,  was  as  follows:  public  supply, 
247  (down  6  percent  from  1980);  self-supplied  in- 
dustry, 237  (up  1  percent);  rural  domestic  and 
livestock,  120  (up  2  percent);  irrigation,  4,370  (up  7 
percent);  fish  farming,  353  (down  1  percent);  elec- 
tric energy  generation,  27,640  (down  22  percent). 
Of  the  total  water  use  for  electric  energy  genera- 
tion, 17.4  million  gallons  per  day  of  surface  water 
was  used  for  hydroelectric  energy  generation, 
down  about  33  percent  from  1980  estimated  usage. 
(USGS) 
W88-02982 


EVALUATION  OF  TECHNIQUES  FOR  MAP- 
PING LAND  AND  CROPS  IRRIGATED  BY 
CENTER  PIVOTS  FROM  COMPUTER-EN- 
HANCED LANDSAT  IMAGERY  IN  PART  OF 
THE  JAMES  RrVER  BASIN  NEAR  HURON, 
SOUTH  DAKOTA, 

Geological  Survey,  Lakewood,  CO.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  7B. 
W88-03014 


TRENDS  IN  MUNICIPAL-WELL  INSTALLA- 
TIONS AND  AQUIFER  UTILIZATION  IN 
SOUTHEASTERN  MINNESOTA,  1880-1980, 

Geological    Survey,    St.    Paul,    MN.    Water    Re- 


sources Div. 

For  primary  bibliographic  entry  see  Field  4B. 

W88-03042 


PERMITTED  WATER  USE  IN  IOWA,  1985, 

Geological  Survey,  Iowa  City,  IA.  Water  Re- 
sources Div. 

D.  L.  Runkle,  J.  L.  Newman,  and  E.  M.  Shields. 
Available  from  USGS,  OFSS,  Box  25425,  Denver, 
CO  80225.  USGS  Open-File  Report  86-302,  1986. 
24  p,  31  fig,  2  tab,  4  ref. 

Descriptors:  'Water  use,  'Permit,  'Iowa,  Surface- 
water,  Groundwater,  Mining,  Irrigation,  Self-sup- 
plied industrial,  Non-irrigation  agriculture,  Power 
generation,  Public  water  supplier,  Self-supplied 
commercial. 

This  report  summarizes  where,  how  much,  and  for 
what  purpose  water  is  used  in  Iowa  with  permits 
issued  by  the  Iowa  Department  of  Water,  Air,  and 
Waste  Management.  In  Iowa,  58  percent  of  the 
total  855,175.4  million  gallons  per  year  is  from 
surface-water  sources  and  42  percent  is  from 
groundwater  sources.  Power  generators  are  per- 
mitted the  largest  percentage  of  total  water  use. 
The  public  water  suppliers  category  is  the  next 
largest  use  type  of  the  total  permitted  water. 
Mining  comprises  13.4  percent  of  the  total  water 
use  and  is  the  third  largest  water-use  category. 
Irrigation  is  the  fourth  highest  permitted  use  type 
comprising  12  percent  of  the  total  water  use.  Self- 
supplied  industrial  users  are  permitted  10.6  percent 
of  the  total  permitted  water  use.  Self-supplied  com- 
mercial use  is  allocated  1.5  percent  of  the  total 
permitted  water.  Non-irrigation  agricultural  use  is 
0. 1  percent  of  the  total  permitted  water.  The  areas 
that  are  allocated  the  most  water  permits  are  east- 
central  Iowa  and  west-central  Iowa.  (USGS) 
W88-03078 


USE  AND  AVAILABILITY  OF  CONTINUOUS 
STREAMFLOW  RECORDS  IN  WYOMING, 

Geological   Survey,   Cheyenne,   WY.   Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  7C. 
W88-03079 


GROUNDWATER    CONDITIONS    IN    UTAH, 
SPRING  OF  1985, 

Geological   Survey,   Salt   Lake  City,   UT.   Water 

Resources  Div. 

For  primary  bibliographic  entry  see  Field  2F. 

W88-03098 


BASINWIDE  INSTREAM  FLOW  ASSESSMENT 
MODEL  TO  EVALUATE  INSTREAM  FLOW 
NEEDS, 

Illinois  State  Water  Survey  Div.,  Champaign. 
For  primary  bibliographic  entry  see  Field  2E. 
W88-03164 


IMPACT  OF  RECREATION  ACTIVITY  SPE- 
CIALIZATION ON  MANAGEMENT  AND  PRO- 
GRAM SUPPORT  FOR  WATER  RESOURCES, 

Purdue  Univ.,  Lafayette,  IN.  Water  Resources  Re- 
search Center. 

J.  T.  O'Leary,  and  J.  C.  Behrens-Tepper. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  PB86- 167707/ 
AS.  Price  codes:  A04  in  paper  copy,  A01  in  micro- 
fiche. Technical  Report  No.  172.  September  1985. 
50  p,  12  tab,  52  ref.  Contract  No.  1 4-08-000 1-G905. 
Project  No.  USGS  G905-05. 

Descriptors:  'Fishing,  'Indiana,  Recreation, 
Recreation  demand,  Surveys,  Attitudes. 

Recreation  specialization  is  a  term  that  refers  to 
disaggregating  participants  within  specific  outdoor 
recreation  activities  into  more  homogeneous  sub- 
groups. This  conceptual  framework  has  been  ap- 
plied to  Indiana  freshwater  anglers  as  high  visibili- 
ty users  of  the  state's  water  resource.  The  angler 
sample  examined  consists  of  535  Indiana  residents 
who  responded  to  the  1980  National  Survey  of 
Fishing,  Hunting,  and  Wildlife-Associated  Recrea- 
tion. The  present  study  classified  anglers  into  three 
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ordinal  specialization  categories  based  on  annual 
frequency  of  participation  in  four  different  types  of 
freshwater  fishing.  Results  indicate  that  level  of 
specialization  is  related  to  concentration  on  a  par- 
ticular freshwater  type  Urban  anglers  are  propor- 
tionately represented  in  each  specialization  level. 
Approximately  40  percent  of  Indiana  freshwater 
anglers  fish  most  in  manmade  lakes  and  reservoirs 
greater  than  10  acres;  13  percent  fish  most  in  rivers 
and  streams.  Little  support  is  found  for  the  hypoth- 
esis that  conservation  organization  support  varies 
predictably  with  level  of  specialization.  Age  at 
initial  exposure  to  fishing  and  years  of  fishing 
experience  both  are  found  to  differentiate  among 
those  freshwater  anglers  exhibiting  low,  medium, 
and  high  levels  of  participation.  The  distribution  of 
age  at  initial  exposure  to  fishing  indicates  that  over 
95  percent  of  Indiana's  freshwater  anglers  are  in- 
volved by  age  20.  The  importance  of  an  early 
introduction  to  fishing  for  continued  participation 
as  an  adult  suggests  that  agencies  consider  provid- 
ing future  anglers  with  early  learning  opportuni- 
ties. (Cushman-Water  Resources  Res.  Cr.,  Purdue 
U.) 
W88-03173 


ECONOMIC    VALUE    OF    WETLANDS    SYS- 
TEMS, 

Louisiana  State  Univ.,  Baton  Rouge.  Dept.  of  Eco- 
nomics. 
For  primary  bibliographic  entry  see  Field  2H. 

W88-03214 


SUMMARY  OF  MUNICIPAL  PUMPAGE  FOR 
THE  FRESNO  AREA,  CALIFORNIA,   1931-80, 

Geological  Survey,  Sacramento,  CA.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  4B. 
W88-03393 


INVENTORY  OF  INTERBASIN  TRANSFERS 
OF  WATER  IN  THE  WESTERN  CONTERMIN- 
OUS UNITED  STATES, 

Geological  Survey,  Lakewood,  CO.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  4A. 
W88-03394 


OPTIMAL  ALLOCATION  AND  SCHEDULING 
OF  IRRIGATION  WATER  FOR  COTTON  AND 
SOYBEANS, 

Arkansas  Univ.,  Fayetteville.  Dept.  of  Agricultural 

Economics  and  Rural  Sociology. 

For  primary  bibliographic  entry  see  Field  3F. 

W88-03490 
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LONDON  DUMPING  CONVENTION  AND  ITS 
ROLE  IN  REGULATING  DREDGED  MATERI- 
AL: AN  UPDATE, 

Army  Engineer  Waterways  Experiment  Station, 
Vicksburg,  MS.  Environmental  Lab. 
R.  M.  Engler. 

IN:  Management  of  Bottom  Sediments  Containing 
Toxic  Substances,  Proceedings  of  the  11th  U.S./ 
Japan  Experts  Meeting,  November  4-6,  1985,  Seat- 
tle, WA.  April  1987.  p  233-244,  11  ref. 

Descriptors:  'London  Dumping  Convention, 
'Regulations,  'Dredging,  'Waste  disposal,  Sedi- 
ments, Waste  management,  Water  quality  control. 

The  Convention  on  the  Prevention  of  Marine  Pol- 
lution by  Dumping  of  Waste  and  Other  Matter- 
known  as  the  London  Dumping  Convention  or 
LDC-was  formed  in  1972  and  came  into  force  in 
the  United  States  in  1975.  The  policy,  regulatory, 
and  technical  aspects  of  the  Corps  of  Engineers' 
ocean  dumping  program  for  dredged  material  are 
directly  affected  by  the  United  States  being  signa- 
tory to  the  LDC.  The  contracting  nations  have 
met  annually  since  LDC-1  met  in  September  1976. 
Since  that  time,  an  extensive  program  of  work  was 
adopted  related  to  the  implementation  of  the  Con- 
vention concerning  all  aspects  of  dumping  at  sea. 
Requirements  of  the  LDC  are  discussed  in  relation 
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ot  the  United  States'  domestic  ocean  dumping  reg- 
ulations. Emphasis  is  placed  on  application  of  the 
technical  Annexes  to  the  Convention.  An  update 
of  the  LDC  annual  meetings  includes  LDC-8  and 
LDC-9--which  met  in  February  1984  and  Septem- 
ber 1985,  respectively.  Future  strategy  at  the  Con- 
vention emphasized  the  need  for  a  multidisposal 
media  approach  at  waste  management  that  places 
ocean  disposal  on  an  equal  basis  with  land  based 
alternatives  in  the  early  planning  phase  of  a 
project.  (See  also  W88-02513)  (Author's  abstract) 
W88-02529 


REGULATION     OF     THE     DISPOSAL     OF 
DREDGED  MATERIAL  IN  FLORIDA, 

Florida  State  Dept.  of  Environmental  Regulation, 

Tallahassee. 

For  primary  bibliographic  entry  see  Field  5E. 

W88-02564 


SELECTED  VARIABLES  AFFECTING  THE 
CHOICE  BETWEEN  FEDERAL  AND  STATE 
REGULATORY  RESPONSIBILITY:  GROUND- 
WATER QUALITY  AS  AN  ILLUSTRATIVE 
CASE, 

Utah  State  Univ.,  Logan. 
D.  B.  Goetze. 

Groundwater  Contamination,  National  Academy 
Press,  Washington,  DC.  February  1984.  p  159-165, 
25  ref. 

Descriptors:  'Groundwater  management, 

'Groundwater  pollution,  *Water  quality  manage- 
ment, 'Water  law,  'Decision  making,  Water  qual- 
ity control,  Cost  analysis,  Economic  aspects,  Regu- 
lations, Legal  aspects,  Jurisdiction. 

It  is  hypothesized  that  jurisdictional  scope  and  the 
structural  location  of  decision  makers  will  affect 
the  relative  efficiency  of  federal  and  state  govern- 
ments in  regulating  groundwater  quality.  Argu- 
ments are  presented  that  suggest  that  the  jurisdic- 
tional scope  of  state  governments  is  more  condu- 
cive to  regulatory  efficiency  than  the  larger  scope 
of  the  federal  government  when  the  scope  of  prob- 
lem effects  is  confined  to  state  boundaries.  When 
problem  effects  substantially  exceed  state  bound- 
aries the  suggestion  is  that  federal  regulation  is 
more  efficient,  other  things  being  equal.  Since  the 
scope  of  effects  of  most  interstate  aquifers  prob- 
ably exceeds  state  boundaries,  an  efficiency  advan- 
tage is  attributed  to  federal  regulation.  The  closer 
structural  distance  of  state  decision  makers  to 
problem  conditions  and  preference  information 
may  give  them  an  efficiency  advantage  over  feder- 
al decision  makers  when  information  needed  for 
regulatory  decisions  is  considered.  Other  variables 
that  affect  regulatory  efficiency  should  be  taken 
into  account.  Differences  in  political  pressures  at 
federal  and  state  levels,  and  in  resources,  legisla- 
tion, and  the  regulatory  decision  rules  are  all  likely 
to  affect  the  relative  efficiency  of  federal  and  state 
regulation.  (See  also  W88-02602)  (Geiger-PTT) 
W88-02615 


RISK  ASSESSMENT  FOR  THE  PREVENTION 
OF  GROUNDWATER  CONTAMINATION, 

Case  Western  Reserve  Univ.,  Cleveland,  OH. 
For  primary  bibliographic  entry  see  Field  2F. 
W88-02616 


CURRENT  LEGISLATIVE  DIRECTIONS, 

Wald,  Harkrader  and  Ross,  Washington,  DC. 

For   primary   bibliographic   entry   see   Field    5G. 

W88-02652 


IMPACT   OF   LEGISLATION    ON    ELECTRIC 
UTILITIES, 

Tennessee  Valley  Authority,  Chattanooga.  Div.  of 

Energy  Demonstrations  and  Technology. 

For   primary   bibliographic   entry   see   Field    5G. 

W88-02653 


IMPACT  OF  'MOST  LIKELY*  LEGISLATION 
ON  INDUSTRY, 

Kaiser  Aluminum  and  Chemical  Corp.,  Columbus, 
OH  Midwest  Region. 


For   primary    bibliographic   entry   see   Field    5G. 
W88-02654 


HAZARDOUS  WASTE  MANAGEMENT, 
VOLUME  I:  THE  LAW  OF  TOXICS  AND 
TOXIC  SUBSTANCES. 

For  primary  bibliographic  entry  see  Field  5E. 

W88-02754 


HAZARDOUS  WASTE  MANAGEMENT, 

Synthetic  Organic  Chemical  Manufacturers  Asso- 
ciation, Inc.,  Washington,  DC. 
For  primary  bibliographic  entry  see  Field  5E. 
W88-02755 


CONSTITUTIONAL  FRAMEWORK  OF  HAZ- 
ARDOUS WASTE  LEGISLATION, 

K.  G.  Bartlett. 

IN:  Hazardous  Waste  Management,  Volume  I:  The 
Law  of  Toxics  and  Toxic  Substances.  CRC  Press, 
Inc.,  Boca  Raton,  Florida.  1986.  p  11-39. 

Descriptors:  'Waste  disposal,  'Hazardous  materi- 
als, 'Waste  management,  *RCRA,  'Regulations, 
'Water  law,  Toxicity,  Waste  dumps,  Legislation, 
Waste  recovery,  Legal  review. 

The  role  of  the  Resource  Conservation  and  Recov- 
ery Act  of  1976  (RCRA)  and  the  Superfund  Act  in 
the  management  of  hazardous  wastes  is  discussed. 
RCRA  has  attempted  to  close  the  gap  of  regula- 
tory control  by  establishing  a  comprehensive  mani- 
fest system  that  identifies  hazardous  wastes  and 
maintains  a  generic  listing  of  such  waste.  RCRA 
allows  individual  states  to  implement  and  maintain 
the  regulatory  process,  pursuant  to  express  federal 
standards.  The  Superfund  Act  is  concerned  with 
hazardous  waste  contamination  from  spills  and 
abandoned  dumpsites  when  there  is  no  other  party 
taking  prompt  action  to  clean  up  the  affected  areas. 
The  owner  or  opertor  of  any  vessel  or  facility  from 
which  a  hazardous  substance  is  discharged  is  strict- 
ly liable  to  the  U.  S.  for  the  actual  costs  incurred 
by  the  government  for  the  removal  or  clean-up  of 
such  materials.  Superfund  also  allows  for  federal 
and  state  cooperation  in  cleaning  up  affected  areas 
which  have  been  abandoned.  The  constitutional 
framework  of  hazardous  waste  legislation  is  exam- 
ined at  the  federal  and  state  levels  with  a  focus  on 
due  process  and  equal  protection,  and  administra- 
tive review.  Several  cases  of  preemption  and  use  of 
the  commerce  clause  under  the  RCRA  are  dis- 
cussed. (See  also  W88-02754)  (Geiger-PTT) 
W88-02756 


REMEDIAL      OPTIONS      IN      HAZARDOUS 
WASTE  MANAGEMENT  -  AN  OVERVIEW, 

EWK  Consultants,  Inc.,  Washington,  DC. 
For  primary  bibliographic  entry  see  Field  5E. 

W88-02757 


FROM  CRADLE  TO  GRAVE:  THE  LEGISLA- 
TIVE HISTORY  OF  RCRA, 

Davis,  Graham  and  Stubbs,  Washington,  DC. 
J.  H.  Howard. 

IN:  Hazardous  Waste  Management,  Volume  I:  The 
Law  of  Toxics  and  Toxic  Substances.  CRC  Press, 
Inc.,  Boca  Raton,  Florida.  1986.  p  51-78. 

Descriptors:  'Water  law,  'Waste  disposal, 
'Wastewater  disposal,  'Hazardous  materials, 
'RCRA,  'Solid  waste  disposal,  Legal  aspects, 
Coal  mining,  Mine  wastes,  Inspection,  Environ- 
mental policy,  Waste  dumps,  Public  health,  Waste 
management,  Waste  recovery. 

The  legislative  history  of  the  Resource  Conserva- 
tion and  Recovery  Act  of  1976  (RCRA)  is  dis- 
cussed in  relation  to  its  role  in  hazardous  waste 
management.  It  was  not  until  1970  that  Congress 
began  to  define  the  type  of  wastes  which  are 
considered  hazardous  and  establish  a  policy  which 
was  regulatory  in  nature.  The  first  Bill  to  provide 
for  the  regulation  of  hazardous  waste  was  S.  1086, 
the  Hazardous  Waste  Management  Act  of  1973.  In 
1975,  the  second  comprehensive  bill  to  regulate 
hazardous  waste  (S.  2150)  was  introduced.  This 
Bill  directed  EPA  to  establish  criteria  for  identify- 


ing hazardous  waste  and  guidelines  for  determining 
harmful  quantities  of  such  wastes.  House  Bill  14496 
set  the  structural  framework  for  RCRA  and  ad- 
dressed the  regulation  of  hazardous  waste  in  a 
much  more  comprehensive  manner  than  did  the 
Senate  Bill.  The  Solid  Waste  Disposal  Act  Amend- 
ments of  1980  introduced  important  additions  to 
the  RCRA  in  relation  to  coal  mining  wastes  and 
overburden,  gas  and  oil  mining  and  overburden, 
distinctions  between  new  and  existing  facilities, 
interim  status,  RCRA  inspection  authority,  addi- 
tional criminal  penalties,  new  crime  of  knowing 
endangerment,  new  hazardous  waste  inventory, 
open  dumping,  and  expansion  of  RCRA's  immi- 
nent hazard  authority.  The  1980  amendments  also 
deal  with  the  degree  of  hazard  issue.  The  1984 
amendments  required  that  EPA  promulgate  stand- 
ards for  hazardous  waste  generated  in  quantities 
between  100  and  1000  kg/month.  These  amend- 
ments also  deal  with  land  disposal  of  hazardous 
materials.  Several  judicial  interpretations  of  RCRA 
are  presented,  including  examples  of  Supreme 
Court  and  Lower  Court  authority.  (See  also  W88- 
02754)  (Geiger-PTT) 
W88-02758 


SUMMARY  AND  ANALYSIS  OF  THE  RE- 
SOURCE CONSERVATION  AND  RECOVERY 
ACT  OF  1976,  AS  AMENDED, 

Cleary,  Gottlieb,  Steen  and  Hamilton,  Washington, 

DC. 

R.  C.  Hinds. 

IN:  Hazardous  Waste  Management,  Volume  I:  The 

Law  of  Toxics  and  Toxic  Substances.  CRC  Press, 

Inc.,  Boca  Raton,  Florida.  1986.  p  79-97. 

Descriptors:  'Water  law,  'Hazardous  materials, 
'Waste  disposal,  'Waste  management,  'RCRA, 
♦Solid  waste  disposal,  Regulations,  Permits,  Legal 
aspects,  Waste  dumps,  Sanitary  landfills,  Land  dis- 
posal, Monitoring,  Wastewater  disposal,  Waste 
storage,  Wastewater  disposal. 

An  overview  of  the  Resource  Conservation  and 
Recovery  act  of  1976  (RCRA)  as  amended  is 
given.  The  RCRA  directs  the  EPA  to  identify 
which  wastes  are  hazardous,  issue  standards  for 
generators  of  hazardous  wastes,  issue  standards 
applicable  to  transporters  of  hazardouds  wastes 
and  to  owners  and  operators  of  facilities  engaged 
in  treating,  storing  or  disposing  of  haardous 
wastes,  and  to  issue  regulations  requiring  all  per- 
sons who  treat,  store,  or  dispose  of  hazardous 
wastes  to  obtain  a  permit  to  carry  on  such  activi- 
ties. RCRA  also  directs  EPA  to  develop  and  pub- 
lish guidelines  for  solid  waste  management  and 
provide  minimum  criteria  for  the  development  of 
state  solid  waste  management  plants.  The  RCRA 
gives  the  Department  of  Commerce,  EPA,  and  a 
new  Interagency  Coordinating  Committee  respon- 
sibility for  conducting  a  variety  of  programs  to 
encourage  solid  waste  utilization  and  reduction. 
The  duties  of  EPA,  the  Interagency  Coordinating 
Committee  and  the  Department  of  Commerce 
under  the  RCRA  are  discussed.  (See  also  W88- 
02754)  (Geiger-PTT) 
W88-02759 


HAZARDOUS  WASTE  MANAGEMENT  PRO- 
GRAM UNDER  THE  RESOURCE  CONSERVA- 
TION AND  RECOVERY  ACT. 

Cleary,  Gottlieb,  Steen  and  Hamilton,  Washington, 

DC. 

IN:  Hazardous  Waste  Management,  Volume  I:  The 

Law  of  Toxics  and  Toxic  Substances.  CRC  Press, 

Inc.,  Boca  Raton,  Florida.  1986.  p  99-146. 

Descriptors:  'Waste  management,  'Waste  disposal, 
♦Water  law,  'Regulations,  'RCRA,  'Hazardous 
materials,  Waste  identification,  Waste  characteris- 
tics, Waste  storage,  Land  disposal,  Waste  dumps, 
Wastewater  treatment,  Legal  aspects,  Permits, 
Landfills,  Incineration. 

An  overview  of  the  Hazardous  Waste  Program 
under  the  Resource  Conservation  and  Recovery 
Act  of  1976  (RCRA)  is  given.  The  identification  of 
hazardous  wastes,  standards  for  generators  and 
transporters,  requirements  for  treatment,  storage, 
and  disposal   facilities,  and  special   standards  are 
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discussed.  State  hazardous  waste  programs  and 
civil  and  criminal  penalties  are  outlined.  Permitted 
facilities  that  treat,  store,  or  dispose  of  hazardous 
waste  in  surface  impoundments,  waste  piles,  land 
treatment  units,  or  landfills  after  January  26,  1983, 
must  comply  with  the  Part  264  groundwater  pro- 
tection standards.  Monitoring  programs  must  be 
established  to  make  sure  that  hazardous  constitu- 
ents are  not  leaking  into  groundwater.  The  Part 
264  regulations  also  establish  certain  design  and 
performance  standards  for  surface  impoundments, 
piles,  and  landfills  that  are  used  to  treat,  store,  or 
dispose  of  hazardous  wastes.  Each  impoundment, 
pile,  or  landfill,  except  for  portions  on  which 
wastes  were  placed  prior  to  permit  issuance,  must 
have  a  liner  that  is  designed  to  prevent  any  migra- 
tion of  wastes  out  of  the  facility  during  its  active 
life.  The  RCRA  permit  program  and  procedures 
for  permit  decision-making  are  presented.  (See  also 
W88-02754)  (Geiger-PTT) 
W88-02760 


LEGAL  DEVELOPMENT  OF  REMEDIES  FOR 
TOXIC  TORT  PLAINTIFFS  -  COMMON  LAW 
REMEDIES, 

Environmental  Law  Inst.,  Washington,  DC. 

M.  J.  Marvin,  and  K.  G.  Bartlett. 

IN:  Hazardous  Waste  Management,  Volume  I:  The 

Law  of  Toxics  and  Toxic  Substances.  CRC  Press, 

Inc.,  Boca  Raton,  Florida.  1986.  p  147-172. 

Descriptors:  'Water  law,  'Waste  disposal,  *Legal 
aspects,  *Liabilty,  *RCRA,  *Hazardous  materials, 
Toxicity,  Wastewater  disposal,  Waste  manage- 
ment, Insurance,  Public  health. 

Reports  concerning  personal  injuries  resulting 
from  exposure  to  toxic  substances  (toxic  torts) 
have  been  appearing  in  the  news  media  with  in- 
leasing  frequency  during  the  past  several  years. 
Mass  exposure  cases  have  arisen  in  four  broad 
ireas  of  toxic  torts:  worker  exposure,  military  serv- 
ice-related exposure,  public  exposure  via  pharma- 
:euticals,  and  public  exposure  via  contaminated 
snvironment.  One  of  the  first  toxic  pollution  cases 
nvolved  350  members  of  97  families  who  alleged 
hat  contamination  of  their  drinking  water  caused 
x>th  personal  injury  and  property  damage.  Several 
nethods  that  have  recently-been  used  to  streamline 
he  mangement  of  mass  exposure  tort  litigation  are 
iiscussed.  The  common  law  of  toxic  torts  is  out- 
ined.  Causes  of  action  for  negligence,  strict  liabil- 
ty,  and  nuisance  are  examined.  Several  recurring 
ssues  in  toxic  cases  are  the  shifting  of  burdens  and 
he  appportioning  of  damages,  deciding  the  statute 
)f  limitations,  defining  causation,  and  clarifying 
nsurance  theories.  EPA  regulations  requiring 
)wners  and  operators  of  toxic  waste  sites  to  carry 
iability  insurance  for  bodily  injury  and  property 
lamage  to  third  parties  resulting  from  facility  op- 
cations  should  help  alleviate  some  of  the  problems 
:aused  by  pollution.  (See  also  W88-02754)  (Geiger- 

V88-02761 


JXJAL  DEVELOPMENT  OF  REMEDIES  OF 
IAZARDOUS  WASTE  VICTIMS  -  STATUTO- 
RY REMEDIES, 

C.  G.  Bartlett. 

N:  Hazardous  Waste  Management,  Volume  I:  The 
-aw  of  Toxics  and  Toxic  Substances.  CRC  Press, 
nc,  Boca  Raton,  Florida.  1986.  p  173-182. 

descriptors:  'Water  law,  'Legal  aspects,  'Hazard- 
ius  materials,  'Liability,  *RCRA,  'Waste  disposal, 
Vaste  management,  Public  health,  Economic  as- 
iects.  Risks,  Compensation. 

[Tie  various  types  of  legislative  proposals  which 
re  emerging  to  offer  statutory  support  for  obtain- 
ng  redress  for  hazardous  waste  and  toxic  injuries 
re  examined.  In  establishing  the  regulatory 
cheme  for  state  control  of  potential  polluters,  state 
igislatures  may  either  affirm,  repeal,  or  ignore  any 
ommon  law  cause  of  action  for  damages  already 
ecognized  in  that  state.  Thirteen  states  have  pro- 
tsions  in  their  environmental  statutes  which  ex- 
ressly  state  that  the  policy  of  those  acts  is  not  to 
Teempt  or  change  the  common  law  and  that  any 
rior  right  to  private  action  should  continue  in 
oexistence   with  state  statute.   Another  type  of 
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statute  is  one  that  neither  limits  preexisting  causes 
of  action,  nor  provides  new  rights  to  private  liti- 
gants. State  statutes  may  make  no  reference  to 
private  litigation  or  redress  from  injuries  due  to 
hazardous  waste.  Under  this  type  of  statute,  courts 
would  be  the  most  free  to  liberally  construe  the  act 
and  to  apply  the  legislative  intent  to  the  facts  of 
the  particular  case  before  it.  Several  statutes  assist- 
ing the  private  litigant  are  discussed.  These  involve 
negligence,  nuissance  laws,  apportionment  of  liabil- 
ity, rebuttable  presumptions  of  causation,  federal 
victim's  compensation,  and  damages.  Sixteen  states 
have  set  up  funds  for  emergency  clean-up  of  haz- 
ardous waste  spills.  In  the  case  of  Florida  and  New 
Jersey,  the  fund  is  a  source  of  recovery  for  injured 
individuals.  Many  states  under  Interim  Resource 
Conservation  and  Recovery  Act  Authorization 
provide  that  an  owner  of  a  waste  disposal  site  must 
maintain  liability  insurance  or  provide  a  bond  suffi- 
cient to  cover  potential  liability  in  the  case  of  a 
spill  or  accidental  discharge.  Methods  for  implying 
a  private  cause  of  action  in  federal  statutes  are 
discussed.  Several  federal  statutes  providing  finan- 
cial recovery  are  outlined.  These  include:  Social 
Security  disability  insurance,  Black  Lung  benefits, 
Federal  Employees  Liablity  Act,  Longshoreman's 
and  Harbor  Worker's  Compensation  Act,  compen- 
sation for  work  injuries  for  government  employees, 
Veteran's  Benefits,  the  War  Risk  Hazard  Compen- 
sation Act,  Federal  Torts  Claims  Act,  and  the 
Price  Anderson  Act.  (See  also  W88-02754) 
(Geiger-PTT) 
W88-02762 


ECONOMIC  ISSUES  AND  ASPECTS  OF  HAZ- 
ARDOUS WASTE  MANAGEMENT, 

ICF,  Inc.,  Washington,  DC. 

For  primary  bibliographic  entry  see  Field  5E. 

W88-02763 


PHOENIX    DROWNING    IN    THE    ARIZONA 
DESERT, 

For   primary   bibliographic   entry   see   Field   6D. 
W88-02789 


NEW  ROLE  FOR  THE  STATES  IN  WATER 
POLLUTION  CONTROL  FINANCING, 

J.  N.  Smith. 

Journal     Water     Pollution     Control     Federation 

JWPFA5,  Vol.  59,  No.  7,  p  657-662,  July  1987. 

Descriptors:  'Clean  Water  Act,  'Financing, 
'Water  pollution  control,  'State  jurisdiction, 
'Federai  jurisdiction,  Water  resources  develop- 
ment, Water  quality. 

In  implementing  the  provisions  of  Title  VI  of  the 
Clean  Water  Act,  EPA  and  the  states  are  initiating 
a  new  phase  in  the  national  pursuit  of  water  pollu- 
tion control.  To  a  large  extent,  program  initiative 
and  responsibility  has  shifted  from  the  federal  to 
the  state  level.  State  operated  revolving  loan  funds, 
if  properly  conceived,  offer  a  range  of  opportuni- 
ties of  responce  with  flexible  and  innovative  solu- 
tions to  local  financing  and  management  problems. 
The  margin  of  this  flexibility,  in  the  application  of 
Fund  resources,  expands  exponentially  as  the 
equity  in  the  Fund  builds  from  interest  and  princi- 
pal payment  on  the  initial  loans.  To  preserve  these 
opportunities,  while  at  the  same  time  progressing 
with  water  quality  objectives  and  protecting  the 
future  financial  integrity  of  the  Fund,  is  the  chal- 
lenge now  facing  the  states.  A  lot  rides  on  the 
outcome.  (Alexander-PTT) 
W88-02842 


DEVELOPMENT  DOCUMENT  FOR  EFFLU- 
ENT LIMITATIONS  GUIDELINES  AND 
STANDARDS  FOR  THE  LEATHER  TANNING 
AND  FINISHING  POINT  SOURCE  CATEGO- 
RY, 

Environmental    Protection   Agency,   Washington, 
DC.  Effluent  Guidelines  Div. 
For   primary   bibliographic   entry   see   Field   5D. 
W88-02893 


GUIDELINES  FOR  DEVELOPING  AREA-OF- 
ORIGIN  COMPENSATION, 


Colorado  Water  Resources   Research   Inst.,   Fort 

Collins. 

For  primary  bibliographic  entry  see  Field  6B. 

W88-03192 


REGULATION  REVIEW  FOR  UNDER- 
GROUND STORAGE  TANKS, 

Wiley  and  Wilson,  Inc.,  Lynchburg,  VA. 
B.  C.  Elliott,  and  G.  G.  Doby. 
IN:  Toxic  and  Hazardous  Wastes,  Proceedings  of 
the  Eighteenth  Mid-Atlantic  Industrial  Waste  Con- 
ference, June  29  -  July  1,  1986.  Technomic  Pub- 
lishing Co.,  Inc.,  Lancaster,  PA.  1986.  p  18-30,  13 
ref,  2  append. 

Descriptors:  'Water  quality  management,  'Under- 
ground storage,  'Petroleum  products,  'Ground- 
water pollution,  'Legislation,  'Groundwater, 
Legal  aspects,  Storage,  Water  pollution,  Water 
pollution  prevention,  Water  pollution  control,  En- 
vironmental protection,  Regulation,  Federal  juris- 
diction, Water  quality,  Leakage,  Hazardous  mate- 
rials, Drinking  water. 

U.S.  Environmental  Protection  Agency  studies  in- 
dicate that  thousands  of  the  estimated  2  to  3  mil- 
lion underground  tanks  in  the  United  States  storing 
petroleum  products  or  hazardous  substances  are 
leaking  contributing  to  the  pollution  of  the  ground- 
water and  posing  a  threat  to  those  depending  on 
groundwater  as  their  source  of  drinking  water. 
The  provisions  of  Public  Law  98-616,  known  as 
'The  Hazardous  and  Solid  Waste  Disposal  Amend- 
ments of  1984,'  relating  to  the  new  'Subtitle  I  - 
Regulation  of  Underground  Storage  Tanks'  are 
summarized.  The  objective  of  this  portion  of  the 
act  is  to  provide  requirements  for  a  comprehensive 
regulatory  program  that  will  lead  to  the  detection, 
control,  and  prevention  of  leaks  from  underground 
storage  tanks  and  thereby  help  prevent  groundwat- 
er contamination.  (See  also  W88-03223)  (Wood- 
PTT) 
W88-03225 


WASTE  MANAGEMENT  AND  REGULATORY 
COMPLIANCE  TECHNIQUES  FOR  PILOT 
SCALE  CHEMICAL  PRODUCTION, 

Air  Products  and  Chemicals,  Inc.,  Allentown,  PA. 
For  primary  bibliographic  entry  see  Field  5E. 

W88-03243 


PUBLIC    INVOLVEMENT    IN    ACCEPTABLE 
RISK  DECISIONS, 

ICF,  Inc.,  Washington,  DC. 

For  primary  bibliographic  entry  see  Field  5E. 

W88-03258 


STRATEGIES  AND  CHOICES  IN  PENNSYLVA- 
NIA'S HAZARDOUS  WASTE  FACILITIES 
PLAN, 

Environmental  Resources  Management,  Inc.,  West 

Chester,  PA. 

For  primary   bibliographic   entry   see   Field   5D. 

W88-03261 


HAZARDOUS  WASTE  MINIMIZATION  PLAN- 
NING AT  THE  ARMY  MATERIEL  COMMAND 

(AMO, 

Army  Materiel  Development  and  Readiness  Com- 
mand, Alexandria,  VA. 

For   primary   bibliographic   entry   see   Field   5D. 
W88-03262 


EXAMPLE  EVALUATION  OF  A  PERMIT  AP- 
PLICATION FOR  A  PROPOSED  HAZARD- 
OUS-WASTE LANDFILL  IN  EASTERN  ADAMS 
COUNTY,  COLORADO, 

Geological  Survey,  Lakewood,  CO.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  5G. 
W88-03332 


FEDERAL-STATE  COOPERATIVE  PROGRAM 
IN  KANSAS,  SEMINAR  PROCEEDINGS,  JULY 
1985, 
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Field  6— WATER  RESOURCES  PLANNING 


Group  6E — Water  Law  and  Institutions 


Geological    Survey,    Lawrence,    KS.    Water    Re- 
sources Div. 
T.  L.  Huntzinger. 

Available  from  USGS,  OFSS,  Box  25425,  Denver, 
CO  80225.  USGS  Open-File  Report  85-641,  1985. 
39  p,  23  fig,  3  tab,  31  ref. 

Descriptors:  'Interagency,  "Kansas,  •Manage- 
ment, *Federal-state  cooperation,  Hydrology, 
Data  collection,  Groundwater,  Surface  water, 
Water  quality,  Cooperatives,  Information  ex- 
change. 

During  the  past  few  years,  water-resource  manage- 
ment in  Kansas  has  undergone  reorientation  with 
the  creation  of  the  Kansas  Water  Authority  and 
the  Kansas  Water  office.  New  thrusts  toward  long- 
term  goals  based  on  the  Kansas  State  Water  plan 
demand  strong  communication  and  coordination 
between  all  water-related  agencies  within  the 
State.  The  seminar  discussed  in  this  report  was  an 
initial  step  by  the  Kansas  Water  Office  to  assure 
the  continued  presence  of  a  technical-coordination 
process  and  to  provide  an  opportunity  for  the  U.S. 
Geological  Survey  to  summarize  their  technical- 
informational  activities  in  Kansas  for  the  benefit  of 
State  and  Federal  water  agencies  with  the  State. 
The  seminar  was  held  on  July  8  and  9,  1985,  in 
Lawrence,  Kansas.  The  agenda  included  a  summa- 
ry of  the  data-collection  activities  and  short  synop- 
ses of  projects  completed  within  the  past  year  and 
those  currently  underway.  The  data  program  dis- 
cussions described  the  information  obtained  at  the 
surface  water,  groundwater,  water  quality,  and 
sediment  sites  in  Kansas.  Interpretive  projects  sum- 
marized included  studies  in  groundwater  modeling, 
areal  hydrologic  analysis,  regional  analysis  of 
floods,  low-flow,  high-flow,  and  flow-volume 
characteristics,  water  quality  of  groundwater  and 
lakes,  and  traveltime  and  transit-loss  analysis. 
(USGS) 
W88-03413 


6G.  Ecologic  Impact  Of 
Water  Development 


BIBLIOGRAPHY  OF  EFFECTS  OF  COMMER- 
CIAL NAVIGATION  TRAFFIC  IN  LARGE  WA- 
TERWAYS, 

Army   Engineer  Waterways  Experiment   Station, 

Vicksburg,  MS.  Environmental  Lab. 

A.  C.  Miller,  K.  J.  Killgore,  B.  S.  Payne,  and  D. 

Buckley. 

Available  from  the  National  Technical  Information 

Service,    Springfield,    VA.    22161.    Miscellaneous 

Paper  E-87-1,  April  1987.  Final  Report.  45  p,  2  fig, 

1  tab,  116  ref. 

Descriptors:  'Bibliographies,  "Navigation,  "Wa- 
terways, "Environmental  effects,  Turbulence, 
Waves,  Aquatic  insects,  Mollusks,  Fish,  Larvae, 
Suspended  solids,  Turbidity. 

Literature  dealing  with  the  physical,  biological, 
and  chemical  effects  of  commercial  navigation  traf- 
fic in  large  waterways  is  reviewed  and  analyzed. 
The  majority  of  the  information  on  this  topic  does 
not  pertain  directly  to  traffic,  but  deals  with  sedi- 
mentation, water  quality  changes,  or  other  feature 
s  of  large  waterways  that  are  not  always  caused  by 
passage  of  a  commercial  navigation  vessel.  The 
major  physical  effects  of  traffic  are  brief  periods  of 
often  severe  turbulence  and  wave  wash.  Water 
drawdown  and  elevated  turbidity  can  also  occur  as 
a  result  of  vessel  passage,  although  environmental 
effects  of  these  perturbations  are  usually  not 
severe.  A  period  of  turbulence  can  disturb  feeding 
and  respiration  of  aquatic  insects,  mussels,  and  fish 
larvae.  Brief  periods  of  elevated  suspended  solids 
and  turbidity  can  affect  respiratory  structures  and 
sensory  apparatus  of  aquatic  organisms;  iiowever, 
these  effects  are  usually  temporary.  Field  studies 
on  navigation  traffic  are  difficult  to  design  and  to 
perform.  However,  the  effects  of  traffic  can  be 
evaluated  with  carefully  designed  laboratory  and 
field  experiments.  Laboratory  experiments  do  not 
duplicate  natural  habitat  conditions;  however,  they 
provide  a  mechanism  for  understanding  basic  ef- 
fects of  traffic.  In  the  laboratory,  test  apparatus  can 
be  built  for  subjecting  fish  eggs  and  larvae,  as  well 
as  freshwater  mussels,  to  frequent  and  infrequent 


periods  of  turbulence  and  elevated  suspended 
solids.  Field  manipulative  experiments  in  which 
organisms  are  caged  and  transferred  to  sites  im- 
pacted by  various  levels  of  commercial  traffic  pro- 
vide the  best  technique  for  evaluating  navigation 
traffic  effects.  These  studies  can  be  designed  to 
evaluate  traffic  effects  on  growth  rates,  mortality, 
and  physical  condition  of  aquatic  organisms.  (See 
also  W88-02533)  (Author's  abstract) 
W88-02560 


HABITAT  DEVELOPMENT  APPLICATIONS: 
MANAGEMENT  OF  DREDGED  MATERIAL  IN 
THE  NEW  ORLEANS  DISTRICT, 

Army  Engineer  District,  New  Orleans,  LA. 
R.  L.  Gunn. 

IN:  Beneficial  Uses  of  Dredged  Material,  Proceed- 
ings of  the  First  Interagency  Workshop,  October 
7-9,  1986,  Pensacola,  Florida.  Technical  Report 
No.  D-81-1,  March  1987.  Final  Report,  p  151-155. 

Descriptors:  "Dredging,  "Wildlife  habitat,  "Louisi- 
ana, "Marsh  management,  "Spoil  disposal,  "Waste 
disposal,  "Sediment  disposal,  "Project  planning, 
"Beneficial  use,  Environmental  effects,  Salt 
marshes,  Case  studies,  Maintenance,  Erosion  con- 
trol, Bank  erosion,  Bank  protection,  Levees,  Chan- 
nel improvement. 

In  1974,  the  New  Orleans  Corps  of  Engineers  (CE) 
District  began  to  place  dredged  material  in  the 
overbank  areas  of  Southwest  Pass  on  the  Mississip- 
pi River.  In  1979,  banks  were  constructed  along 
the  channel  to  protect  the  marsh  adjacent  to  the 
channel,  a  method  that  was  used  in  the  1960's 
through  1980's  on  the  upper  reaches  of  the  Bara- 
taria  Waterway  Project.  In  1981,  600  acres  of 
marsh  were  constructed  from  dredged  material  on 
the  Bayou  Chene  Project.  Loss  of  dikes  and  ero- 
sion along  the  channel  resulted  in  the  loss  of  50% 
of  this  marsh.  Three  beneficial  uses  of  dredged 
material  resulted  from  the  New  Orleans  CE  Dis- 
trict maintenance  project.  First,  bank  nourishment 
of  Grand  Lake  was  undertaken.  Second,  marsh 
creation  was  designated  for  a  number  of  disposal 
areas.  Third,  along  the  Gulf  Intracoastal  Water- 
way from  Mississippi  to  Texas,  long  stretches  of 
marsh  are  located  adjacent  to  the  channel  with  no 
alternate  dispoal  areas  to  reduce  the  impact  of  the 
disposal  of  dredged  material  on  the  existing  marsh. 
Dredged  material  has  been  placed  between  the 
existing  levees  and  the  new  levees  under  construc- 
tion at  the  Lacassine  Wildlife  Refuge.  The  Mer- 
mentau  River  Maintenance  Project  included  marsh 
creation  in  Lower  Mud  Lake.  At  Tiger  Pass,  230 
acres  of  marsh  were  created.  In  the  Atchafalaya 
Delta  1000  acreas  of  marsh  were  created.  On  the 
Mississippi  River-Gulf  Outlet  20  acres  of  marsh  in 
an  inland  confined  disposal  area  and  33  acres  in 
Breton  Sound  adjacent  to  the  west  jetties  were 
formed.  The  Calcasieu  River  Project  has  marsh 
creation  in  two  disposal  areas.  A  major  new  con- 
struction project  which  will  include  marsh  cre- 
ation is  the  Mississippi  River  Ship  Channel.  Up- 
coming maintenance  projects  which  may  include 
the  use  of  dregded  material  to  enhance  the  envi- 
ronment are  the  Gulf  Intracoastal  Waterway,  At- 
chafalaya River  to  Vermilion  River  reach;  Gulf 
Intracoastal  Waterway,  Alternate  Route,  Bayou 
Sorrel  to  Morgan  City;  Barataria  Bay  Waterway, 
Mile  2.36  to  Mile  30.7;  Mermentau  River,  Mile  24 
to  the  Gulf  of  Mexico;  and  the  Mississippi  River 
Outlets  at  Venice,  Tiger  Pass,  and  Baptiste  Col- 
lette.  Plans  are  underway  to  initiate  additional  and 
continued  marsh  creation  at  Southwest  Pass.  (See 
also  W88-02563)  (Geiger-PTT) 
W88-02572 


INDUSTRIAL  AND  COMMERICAL  APPLICA- 
TIONS: DREDGING  FOR  LAKE  RESTORA- 
TION, 

Port  of  Vancouver,  WA. 

For  primary  bibliographic  entry  see  Field  2H. 

W88-02576 


CLASS  III  CULTURAL  RESOURCE  SURVEY 
OF  THE  GERANIUM  CANAL  AND  LATERAL 
SYSTEM,  VALLEY  COUNTY,  NEBRASKA, 

Powder  River  Consultants,  Vermillion,  SD. 
P.  S.  Miller,  and  F.  R.  Chapman. 


Available  from  the  National  Technical  Information 
Service,  Springfield,  Virginia.  22161,  as  PB84- 
240498.  Price  codes:  A05  in  paper  copy,  A01  in 
microfiche.  Final  Report,  December  1983.  78  p,  3 
fig,  4  tab,  22  ref.  Bureau  of  Reclamation  Contract 
No.  3-CS-70-00520. 

Descriptors:  "Archaeology,  "Canals,  "Surveys, 
History,  Social  aspects,  Environmental  effects. 

A  field  survey  of  the  proposed  rights  of  way  for 
the  Geranium  canal  and  laterals  was  conducted 
during  July  1983.  This  was  accompanied  by  a  files 
search,  document  review,  and  informant  inter- 
views. Two  prehistoric  and  fourteen  historic  sites 
were  recorded.  The  prehistoric  remains  are  sugges- 
tive of  the  Upper  Republican  and  Dismal  River 
complexes.  Five  of  the  historic  sites  have  struc- 
tures with  sufficient  age  and  integrity  to  warrant 
nomination  to  the  National  Register  of  Historic 
Places.  Four  homesteads  and  a  site  with  two  struc- 
tures are  associated  with  the  homesteading,  devel- 
opment and  socio-economic  continuity  of  the 
major  ethnic  group  of  Valley  County,  Nebraska. 
The  Bohemian  steelers  to  the  county  have  concen- 
trated in  Geranium  Township,  the  chief  area  for 
the  canal  project.  Further  evaluation  should  em- 
phasize the  relationships  between  the  homesteads, 
standing  structures  and  the  ethnic  community,  in- 
cluding the  study  of  folk  architecture.  (See  also 
W88-02563)  (Author's  abstract) 
W88-02588 


INTERACTION  BETWEEN  A  NATURAL 
SNOWFALL  AND  A  COOLING  TOWER 
PLUME:  AN  EXPERIMENTAL  STUDY  WITH 
A  MILLIMETRIC  DOPPLER  RADAR, 

Clermont-Ferrand-2  Univ.,  Lannemezan  (France). 

Center  of  Atmospheric  Research. 

B.  Campistron. 

Atmospheric  Environment  ATENBP,  Vol.  21,  No. 

6,  p   1375-1383,  June   1987.  7  fig,   1   tab,   13  ref. 

Descriptors:  "Radar,  "Remote  sensing,  "Snow, 
"Thermal  plumes,  Nuclear  power  plants,  Precipita- 
tion, Scavenging. 

A  precipitation  band,  about  30  km  long  and  2  km 
wide,  downwind  of  a  nuclear  power  plant  was 
observed  with  a  millimetric  Doppler  radar.  The 
three-dimesional  radar  analysis  showed  that  this 
band  resulted  from  the  growth,  by  a  seeder-feeder 
process,  of  a  natural  snowfall  falling  in  the  moist 
plume  produced  by  the  exhaust  of  the  nuclear 
plant.  At  the  exit  from  the  0.6  km  deep  plume,  the 
mean  snow  precipitation  rate  was  approximately 
enhanced  by  a  factor  of  two.  This  corresponds  to 
an  extraction  rate  of  water  in  the  plume  by  snow 
scavenging  of  600  kg/s,  that  is  about  one  third  of 
the  water  injection  rate  into  the  atmosphere  by  the 
cooling  towers.  (Author's  abstract) 
W88-02686 


LEGIONELLA  AND  THE  ENVIRONMENT, 

Pittsburgh  Univ.,  PA.  Dept.  of  Industrial  Environ- 
mental Health  Sciences. 
For  primary  bibliographic  entry  see  Field  5F. 

W88-02798 


ENVIRONMENTAL  IMPACT  ANALYSIS  OF 
THE  SARYU  CANAL  IRRIGATION  PROJECT 
AND  GUIDELINES  FOR  ITS  MANAGEMENT, 

M.L.K.  Coll.,  Balrampur  (India). 

A.  Afroz,  and  P.  P.  Singh. 

Journal         of        Environmental         Management 

JEVMAW,  Vol.  24,  No.  4,  p  297-313,  June  1987.  3 

fig,  7  tab,  38  ref. 

Descriptors:  "Environmental  impact,  "Saryu 
Canal,  "Irrigation  projects,  "Environmental  man- 
agement, "Irrigation  management,  Soil  quality, 
Water  table,  Climate,  Case  studies,  Canals,  Rain- 
fall, India. 

The  results  of  hydro-edaphological  studies  in  the 
Saryu  Canal  irrigation  project  of  the  U.  P.  Gov- 
ernment, India,  are  analyzed,  including  an  assess- 
ment of  impact  on  the  local  environment,  analysis 
of  climatic  regimes,  evaluation  of  the  underground 
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Ecologic  Impact  Of  Water  Development — Group  6G 


water  table,  and  characterization  of  soil  qualities.  It 
is  perhaps  the  first  instance  where  a  case  study  has 
been  made  at  the  construction  stage  of  a  major 
canal  irrigation  project.  The  findings  of  the  study 
should  be  considered  carefully  and  adopted  so  that 
the  natural  water  resources  may  be  monitored  and 
preserved  from  catastrophic  consequences.  The 
analysis  of  annual,  seasonal  and  monthly  rainfall  in 
the  catchment  area  indicates  that  the  kharif  season 
(July-October)  has  the  heaviest  rainfall,  and  high 
yield  can  be  achieved  without  irrigation.  The 
heavy  one-day  rainfall  coupled  with  rain  on  2  or  3 
consecutive  days  causes  serious  surface  drainage 
problems.  The  construction  of  a  canal  without 
adequate  surface  drainage  will  aggravate  the  envi- 
ronmental problems  in  this  area.  The  construction 
has  also  caused  serious  environmental  impacts  on 
the  flora,  fauna,  human  populations,  grazing  land 
and  forest  has  been  destroyed.  The  removal  of 
trees  during  the  canal's  construction  has  adversely 
affected  the  Motipur  Wildlife  Sanctuary  and  the 
Bhinga  Reserve  Forest,  both  rich  in  wildlife.  There 
is  concern  that  the  area  may  lose  the  deer  popula- 
tion. Problems  expected  after  the  project  has  been 
brought  into  operation  include  flood  hazards,  wa- 
terlogging and  salinity,  seepage  and  sedimentation, 
and  biological  problems  due  to  the  high  water 
table,  high  seepage  rate,  and  sandy  texture  of  the 
soil.  (Author's  abstract) 
W88-02863 


SOME  INVESTIGATIONS  RELATING  TO  EN- 
VIRONMENTAL IMPACTS  OF  A  WATER  RE- 
SOURCE PROJECT, 

Asian  Inst,  of  Tech.,  Bangkok  (Thailand).  Div.  of 

Industrial  Engineering  and  Management. 

R.  P.  Mohanty,  and  T.  Mathew. 

Journal         of        Environmental         Management 

JEVMAW,  Vol.  24,  No.  4,  p  315-336,  June  1987. 

12  fig,  6  tab,  5ref. 

Descriptors:  'Environmental  impact,  *Idukki 
project,  'Environmental  management,  ♦Hydro- 
electric management,  'Hydroelectric  power, 
•Water  resources  development,  Social  aspects,  De- 
veloping countries,  India,  Ecology,  Model  studies, 
Planning. 

JTie  Idukki  hydroelectric  project  of  India  is  re- 
viewed and  the  various  impacts  are  assessed.  The 
abjective  of  the  investigation  is  to  establish  some 
Factual  premises  to  enhance  the  knowledge  base 
For  water  resource  project  planning  and  manage- 
ment in  a  developing  country.  It  is  observed  that 
Decause  of  unplanned  human  interventions  many  of 
:he  developmental  projects  are  destroying  the  eco- 
ogical  balance  and  creating  irreversible  damage  to 
he  social  fabric.  In  order  to  establish  a  compatible 
is  well  as  harmonious  relationship  between  human 
iystems  and  the  natural  system  through  develop- 
ment programs,  it  may  be  essential  to  formulate 
uid  validate  a  mixed  programming  action  research 
model  to  guide  the  management  decision-makers  in 
•eaching  appropriate  pro-active  or  adaptive  deci- 
;ions.  (Author's  abstract) 
W88-02864 


RECOVERY  AND  ADJUSTMENT  OF  AQUAT- 
IC VEGETATION  WITHIN  CHANNELIZA- 
[ION  WORKS  IN  ENGLAND  AND  WALES, 

freshwater     Biological     Association,     Wareham 

England).  River  Lab. 

K.  Brookes. 

lournal        of        Environmental         Management 

[EVMAW,  Vol.  24,  No.  4,  p  365-382,  June  1987.  7 

ig,  6  tab,  48  ref.  Natural  Environment  Research 

2ouncil  CASE  Studentship  GT4/80/AAPS/44. 

descriptors:  'Environmental  impact,  'Vegetation, 
'Channelization,  Species  composition,  Standing 
:rops,  Recovery,  England,  Wales,  Channels. 

Hie  short-term  recovery  of  vegetation  following 
:hannelization  is  assessed  at  seven  sites  in  south 
antral  England  in  terms  of  standing  crop  and 
pedes  composition.  Recovery  depends  on  plant 
hizomes  which  may  still  be  present  in  the  bed  of 
he  channel  after  construction,  or  on  the  species 
>resent  in  the  unaffected  channel  upstream,  but  is 
dso  dependent  on  the  morphological  variables 
vhich  are  changed  during  construction,  most  nota- 


bly the  width,  depth  and  grain-size  composition  of 
the  substrate.  Vegetation  surveys  taken  at  a  further 
22  sites  in  England  and  Wales,  at  which  channel- 
ization had  been  completed  up  to  24  years  previ- 
ously, indicate  that  destruction  of  the  original  sub- 
strate, significant  changes  of  width  or  depth,  and 
the  removal  of  bankside  vegetation  may  have  long- 
term  impacts  on  the  vegetation.  Because  the  recov- 
ery of  vegetation  may  be  desirable  in  channelized 
reaches  in  England  and  Wales  to  improve  the 
biological  and  aesthetic  qualities,  some  preliminary 
recommendations  are  presented.  Undesirable  con- 
sequences can  be  avoided  by  minimizing  the  wid- 
ening and  deepening  of  channels  and  by  recogniz- 
ing the  importance  of  the  original  substrate.  Exces- 
sive growth  of  aquatic  vegetation  within  channel- 
ized reaches,  undesirable  from  the  engineering 
viewpoint,  may  result  from  the  removal  of  trees 
for  machinery  access,  and  thus  the  benefit  of  shade. 
(Author's  abstract) 
W88-02865 


POTENTIAL  EFFECT  OF  FLOATING  DOCK 
COMMUNITIES  ON  A  SOUTH  CAROLINA  ES- 
TUARY, 

South  Carolina  Univ.  at  Beaufort. 

For  primary  bibliographic  entry  see  Field  2L. 

W88-02877 


AQUATIC  HABITAT  STUDIES  ON  THE 
LOWER  MISSISSIPPI  RIVER:  RIVER  MILE 
480-530;  REPORT  8,  SUMMARY, 

Army   Engineer  Waterways  Experiment  Station, 
Vicksburg,  MS.  Environmental  Lab. 
T  D.  Wright. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  ADA- 117519, 
A03  in  paper  copy,  A01  in  microfiche.  Miscellane- 
ous paper  E-80-1,  February  1982.  Report  8  of  a 
Series.  41  p,  6  fig,  4  tab. 

Descriptors:  'Environmental  effects,  'Waterways, 
•Aquatic  habitats,  Invertebrates,  Habitats,  Missis- 
sippi River,  Aquatic  animals,  Aquatic  life,  Ma- 
croinvertebrates,  Benthos,  Channels,  Dikes,  Sand, 
Banks,  Streams  banks,  Flow  control,  Fish. 

Pilot  investigations  of  aquatic  animals  on  a  50-mile 
reach  of  the  Lower  Mississippi  River  produced 
significant  guidance  in  selecting  methods  and  ex- 
perimental design  for  a  long-term  project.  Aquatic 
habitat  mapping,  benthic  macroinvertebrate  analy- 
sis, studies  of  diel  drift  of  macroinvertebrates,  fish 
studies,  and  the  use  of  nonsense  codes  for  data 
processing  proved  helpful.  Each  of  these  studies 
are  documented  in  separate  reports.  (Cassar-PTT) 
W88-02920 


STATE-OF-THE-ART         FOR         ASSESSING 

EARTHQUAKE  HAZARDS   IN  THE  UNITED 

STATES,  REPORT  19:  THE  EVIDENCE  FOR 

RESERVOIR-INDUCED  MACROEARTH- 

QUAKES, 

Army  Engineer  Waterways  Experiment  Station, 

Vicksburg,  MS.  Geotechnical  Lab. 

For  primary  bibliographic  entry  see  Field  8E. 

W88-02921 


SURVEY  OF  THE  FRESHWATER  MUSSELS 
OF  THE  LOWER  CUMBERLAND  RIVER 
FROM  BARKLEY  DAM  TAILWATER  DOWN- 
STREAM TO  THE  OHIO  RIVER, 

Murray  State  Univ.,  KY.  Dept.  of  Biological  Sci- 
ences. 

J.  R.  Sickel. 

Final  Report,  March  19,  1982.  Army  Engineer 
District,  Nashville,  TN.  24  p,  4  fig,  3  tab,  2  ref. 

Descriptors:  'Mussels,  'Mollusks,  'Dredging, 
Tailwater,  Sedimentation,  Ecosystems,  Aquatic 
habitats,  Dams,  Dam  effects,  Environmental  ef- 
fects. 

A  survey  was  conducted  to  determine  the  species, 
location,  relative  density  and  habitat  characteristics 
of  mussels.  Proposed  dredging  and  disposal  sites 
were  also  examined  to  estimate  the  potential 
impact  of  navigation  improvement  activities  upon 
the  mussels.  Twenty-one  species  of  mussels  in  16 


genera  still  survive  in  the  lower  Cumberland 
River.  Mussel  beds  were  found  only  in  stable  habi- 
tats which  have  probably  been  undisturbed  for 
many  years  and  which  consist  of  gravel  in  a  firm 
sandy-clay.  Extreme  daily  fluctuations  in  discharge 
through  the  dam  and  high  silt  loads  may  have  an 
adverse  influence  on  reproduction  and  host  fish 
distribution.  (Halterman-PTT) 
W88-02923 


REPORT  OF  A  CLASS  III  CULTURAL  RE- 
SOURCES SURVEY  OF  THE  CANAL  AND 
LATERAL  RIGHTS-OF-WAY  OF  THE 
PLANNED  SCOTIA  CANAL,  NORTH  LOUP 
DIVISION  IN  VALLEY,  GREELEY  AND 
HOWARD  COUNTIES,  NEBRASKA;  VOLUME 
1, 

Augustana  Coll.,  Sioux  Falls,  SD. 
E.  J.  Lueck,  L.  A.  Hannus,  and  M.  K.  Ritter. 
Archeological   Contract  Series,  Number   15,  De- 
cember 1984.  58  p,  10  fig,  6  tab,  11  plates,  43  ref,  2 
append.  Contract  No.  4-CS-70-00390. 

Descriptors:  'Environmental  effects,  'Archaeolo- 
gy, 'Right-of-way,  Canals,  Waterways,  Water  re- 
sources development,  Scotia  Canal,  Nebraska. 

The  proposed  rights-of-way  for  the  Scotia  Canal 
and  lateral  system  in  Nebraska  were  surveyed.  In 
the  730.35  acres  along  55.1  miles  of  waterway, 
three  prehistoric  sites,  three  prehistoric  isolated 
finds,  and  13  historic  sites  were  recorded.  Only  one 
prehistoric  site  lies  within  the  project  area.  This 
relatively  unique  site,  associated  with  the  Plains 
Archaic  period,  contains  aboriginal  lithic  and 
burned  bone  scatter.  It  will  require  a  determination 
of  eligibility  for  the  National  Register  of  Historic 
Places.  The  two  isolated  finds  within  the  project 
area  lack  sufficient  remains  to  require  further 
work.  Of  the  13  historic  sites,  ten  lie  within  the 
project  rights-of-way.  None  of  the  historic  struc- 
tures meet  the  criteria  for  nomination  to  the  Na- 
tional Register  of  Historic  Places.  Most  consist  of 
standing  structures  or  ruins  of  abandoned  homes 
and  farms.  (Cassar-PTT) 
W88-02933 


HOHOKAM  ARCHAEOLOGY  ALONG  THE 
SALT-GILA  AQUEDUCT  CENTRAL  ARIZONA 
PROJECT:  VOLUME  VI:  HABITATION  SITES 
ON  THE  GILA  RIVER,  PARTS  V  AND  VI. 

Arizona  State  Museum,  Tucson.  Cultural  Resource 
Management  Div. 

Archaeological  Series  No.  150,  1983.  Edited  by 
Lynn  S.  Teague  and  Patricia  L.  Crown.  238  p,  40 
fig,  15  tab,  214  ref,  7  append. 

Descriptors:     'Environmental     effects,  'Canals, 

♦Aqueducts,      'Archeology,      Central  Arizona 

Project,  Salt-Gila  Aqueduct,  Hohokam,  Indians, 
Los  Fosas  archeological  site,  Arizona. 

This  volume  is  one  of  nine  which  report  the  arche- 
ological findings  along  the  site  of  the  Salt-Gila 
Aqueduct.  Eight  prehistoric  habitation  sites,  repre- 
senting Colonial  through  Classic  Period  Hohokam 
occupation,  were  excavated  in  the  Florence,  Ari- 
zona, area  as  part  of  this  project.  Volume  4  in- 
cludes descriptive  reports  of  excavations  at  these 
sites  as  well  as  site-specific  interpretations.  Part  V 
describes  the  Las  Fosas  site;  Part  VI,  two  unnamed 
sites.  The  Las  Fosas  site,  which  dates  to  the  Classi- 
cal period,  is  apparently  intact  and  undisturbed  in 
spite  of  heavy  construction  in  the  area.  The  aque- 
duct right-of-way  encompasses  over  half  of  this 
site,  including  all  the  architectural  features.  One  of 
the  unnamed  sites  is  viewed  as  only  a  portion  of  a 
larger  site  that  may  have  been  destroyed  by  con- 
struction or  which  may  be  beneath  the  Arizona 
State  Prison.  A  flotation  sample  from  a  trash  pit  at 
the  other  unnamed  site  yielded  mostly  plant  re- 
mains representing  a  cross  section  of  Santa  Cruz 
phase  subsistence.  (Cassar-PTT) 
W88-02942 


MULTIVARIATE  WATER  QUALITY  INDEX 
FOR  USE  IN  MANAGEMENT  OF  A  WILD- 
LAND  WATERSHED, 

Utah    Center    for    Water    Resources    Research, 
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Field  6— WATER  RESOURCES  PLANNING 

Group  6G — Ecologic  Impact  Of  Water  Development 


Logan. 

For   primary   bibliographic   entry   see   Field    5G. 

W88-02959 


PRELIMINARY  ASSESSMENT  OF  LAND-SUR- 
FACE SUBSIDENCE  IN  THE  EL  PASO  AREA, 
TEXAS 

Geological  Survey,  Austin,  TX.  Water  Resources 

Div. 

L.  F.  Land,  and  C.  A.  Armstrong. 

Available  from  USGS,  OFSS,  Box  25425,  Denver, 

CO  80225.  USGS  Water-Resources  Investigations 

Report  85-4155,  1985.  96  p,  23  fig,  9  tab,  45  ref. 

Descriptors:  'Subsidence,  'Groundwater  level, 
•Alluvial  deposits,  'Texas,  Compressibility,  Water 
loss,  Leakage,  Clays,  Aquifers,  Hueco  bolson,  El 
Paso,  Bench  marks. 

The  Hueco  bolson  deposits  in  the  El  Paso  area 
consist  mostly  of  lenses  of  gravel,  sand,  silt,  and 
clay.  In  the  Rio  Grande  Valley,  about  400  to  450 
feet  of  these  deposits  have  been  eroded  and  re- 
placed with  as  much  as  200  feet  of  alluvium. 
Groundwater  in  the  shallow  alluvial  aquifer  in  the 
Rio  Grande  Valley  in  the  Hueco  bolson  aquifer 
outside  the  valley  is  under  water  table  conditions, 
whereas  groundwater  in  the  bolson  aquifer  in  the 
valley  is  under  leaky  artesian  conditions.  In  the 
downtown  area  of  El  Paso,  water  level  declines  of 
125  and  150  feet  have  occurred  in  the  shallow  and 
Hueco  bolson  aquifers,  respectively.  Surveys  that 
releveled  bench  marks  along  lines  to  the  northeast, 
the  southeast,  and  along  the  Rio  Grande  common- 
ly show  subsidence  of  0.2  foot  and  a  maximum  of 
0.41  foot  near  the  river.  A  comparison  of  subsid- 
ence, water  level  declines,  and  clay  thickness  along 
the  three  survey  lines  shows  the  expected  correla- 
tion of  greater  subsidence  for  thicker  accumulated 
clay  material  for  a  given  decline  in  water  levels. 
Data  are  not  sufficient  to  determine  if  the  precon- 
solidation  stress  has  been  exceeded.  (USGS) 
W88-03009 


GROUND-WATER  LEVELS  AND  USE  OF 
WATER  FOR  IRRIGATION  IN  THE  SARATO- 
GA VALLEY,  SOUTH-CENTRAL  WYOMING, 
1980-81, 

Geological   Survey,   Cheyenne,   WY.   Water   Re- 
sources Div. 
L.  W.  Lenfest. 

Available  from  USGS,  OFSS,  Box  25425,  Denver, 
CO  80225.  USGS  Water-Resources  Investigations 
Report  84-4040,  1986.  24  p,  16  fig,  2  tab,  8  ref,  3  pi. 

Descriptors:  *Groundwater  irrigation,  *Water  use, 
•Aquifers,  'Water  level  fluctuations,  'Wyoming, 
•Saratoga  Valley,  'Groundwater  development, 
Potentiometric  levels,  Irrigation  wells,  Observa- 
tion wells,  Transmissivity,  Pumpage,  Kriging, 
North  Platte  River. 

Although  surface  water  is  the  principal  source  of 
irrigation  water  in  the  Saratoga  Valley,  Wyoming, 
development  of  groundwater  for  irrigation  is  in- 
creasing. Most  of  the  30  irrigation  wells  in  the 
valley  are  capable  of  producing  more  than  200 
gallons  per  minute.  Approximately  2,700  acre-feet 
of  groundwater  for  irrigation  were  pumped  from 
the  shallow  aquifer  during  1980  and  4,200  acre-feet 
during  1981.  The  shallow  aquifer,  the  subject  of 
this  study,  consists  of  the  North  Park  Formation 
and  a  lower  sandstone  unit  of  late  Tertiary  (Mio- 
cene) age  and  deposits  of  Quaternary  age  along  the 
North  Platte  River.  During  1980,  water  levels 
were  measured  in  about  140  wells,  41  of  which  had 
been  measured  prior  to  1969.  The  1980  water 
levels  were  within  5  feet  of  the  pre- 1969  water 
levels.  During  1980-81,  21  of  the  wells  were  used 
as  observation  wells.  A  water-level  contour  map  of 
the  study  area  was  prepared  by  the  Kriging  statisti- 
cal procedure  water  surface  altitudes  for  235 
groundwater  and  stream  locations.  The  map  indi- 
cates that  the  direction  of  groundwater  flow  is 
from  the  borders  of  the  study  area  toward  the 
North  Platte  River  and  north-westerly  (down- 
stream) parallel  to  the  river.  (USGS) 
W88-03025 


EFFECTS    OF    URBAN    DEVELOPMENT    OF 
hydrology  OF  THE  REEDY  CREEK  IM- 


PROVEMENT  DISTRICT,   CENTRAL   FLORI- 
DA, 

Geological  Survey,  Orlando,  FL.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  4C. 

W88-03O34 


EVALUATION  OF  THE  MISSION,  SANTEE, 
AND  TIJUANA  HYDROLOGIC  SUBAREAS 
FOR  RECLAIMED-WATER  USE,  SAN  DIEGO 
COUNTY,  CALIFORNIA, 

Geological   Survey,   Laguna  Niguel,  CA.   Water 

Resources  Div. 

For   primary   bibliographic   entry   see   Field   5D. 

W88-03051 


GEOHYDROLOGIC  DATA  ALONG  THE  SALT- 
GILA  AQUEDUCT  OF  THE  CENTRAL  ARIZO- 
NA PROJECT  IN  MARICOPA  AND  PINAL 
COUNTIES,  ARIZONA, 

Geological  Survey,  Phoenix,  AZ.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  2F. 
W88-03070 


EFFECTS  OF  HARVESTING  CYPRESS 
SWAMPS  ON  WATER  QUALITY  AND  QUAN- 
TITY, 

Florida  Univ.,  Gainesville.  Dept.  of  Forestry. 
K.  C.  Ewel. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  PB86-157096/ 
AS.  Price  codes:  A04  in  paper  copy,  A01  in  micro- 
fiche. Florida  Water  Resources  Research  Center, 
Gainesville,  Publication  87.  September  1985.  50  p, 
23  fig.  Contract  No.  14-08-0001-G899.  Project  No. 
USGS  G899-03;  UF  Project  125747010. 

Descriptors:  'Cypress  swamps,  'Evapotranspira- 
tion  rates,  'Florida,  'Harvesting,  *Swamps,  For- 
ested wetlands,  Silviculture,  Withlacoochee  State 
Forest,  Hernando  County,  Organic  nitrogen. 

The  responses  of  cypress  swamps  to  a  spectrum  of 
harvest  techniques  are  being  studied  in  the  Withla- 
coochee State  Forest,  Hernando  County,  Florida. 
Among  the  11  swamps  in  the  study  area,  four 
contain  plots  that  were  harvested  experimentally  in 
1984.  Stand  improvement  cuts  were  made  in  plots 
in  two  large  swamps.  In  two  other  large  swamps, 
plots  were  thinned  to  three  different  levels  of  basal 
area:  16,  25,  and  34  sq  m/ha.  Two  additional  large 
swamps  will  be  partially  clearcut  in  wedges,  and 
another  small  swamp  will  be  completely  clearcut. 
Three  swamps  will  serve  as  controls  for  this  last 
group  of  swamps.  Measurements  of  tree  biomass 
were  made  in  all  but  two  of  the  large  swamps.  The 
swamps  were  surveyed  for  cone  production  in  the 
fall  and  regeneration  in  the  spring.  Cone  produc- 
tion was  poor  in  all  swamps,  and  a  few  seedlings 
were  found  the  following  spring.  However,  cop- 
pice was  produced  in  all  the  harvested  plots.  These 
preliminary  results  suggest  that  coppice  production 
may  be  a  dependable  regeneration  method,  al- 
though it  may  not  be  desireable  for  stand  improve- 
ment cuts  and  thinning.  Evapotranspiration  from 
three  cypress  swamps  averaged  79  cm  over  a  3-yr 
period.  This  represented  52%  of  rainfall  at  the  site. 
This  rate  was  77%  of  the  average  evapotranspira- 
tion rate  measured  in  pine  flatwoods  in  north  Flori- 
da during  the  same  time.  These  data  confirm  earli- 
er reports  of  low  evapotranspiration  rates  in  cy- 
press swamps.  A  preliminary  analysis  of  nitrogen 
concentrations  in  harvested  and  control  swamps 
suggests  that  harvesting  may  increase  organic  ni- 
trogen concentrations  in  the  water  column  during 
the  harvest  operation.  However,  these  higher  con- 
centrations appear  to  be  shorter  lived.  (Brandt-U. 
FL.) 
W88-03151 


ANALYSIS  OF  WETLAND  TRENDS  AND 
MANAGEMENT  ALTERNATIVES  FOR  GEOR- 
GIA, 

Georgia  Univ.,  Athens.  Inst,  of  Natural  Resources. 
For  primary  bibliographic  entry  see  Field  4C. 
W88-03155 


PUBLIC  RESPONSE  TO  THE  DISCOVERY  OF 
WATER  CONTAMINATION, 

New  Hampshire  Univ.,  Durham.  Dept.  of  Sociolo- 
gy- 

L  Hamilton. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  V A  22161,  as  PB86- 198090/ 
AS.  Price  codes:  A05  in  paper  copy,  A01  in  micro- 
fiche. New  Hampshire  Water  Resources  Research 
Center,  Durham,  Research  Report  50.  October 
1985.  75  p,  7  fig,  16  tab,  30  ref.  Contract  No. 
USGS  G-920-02.  Project  No.  A-063-NH. 

Descriptors:  'Water  pollution,  'Public  attitudes, 
•Social  aspects,  Contamination,  Decision  making, 
Water  pollution  effects,  Surveys. 

This  study  examines  data  from  public  opinion  sur- 
veys regarding  water  supply  pollution  and  protec- 
tion issues.  The  surveys  were  conducted  in  several 
New  England  communities  with  ongoing  or  poten- 
tial water  quality  problems.  Results  show  that 
people  generally  place  a  high  priority  on  water 
protection,  even  in  communities  where  no  recent 
crisis  has  raised  public  awareness.  When  no  crisis 
has  occurred,  more  educated  and  environmentally 
active  citizens  are  the  group  with  the  deepest 
concern.  After  a  crisis,  concern  is  much  broader, 
and  does  not  correlate  with  education.  Younger 
adults,  parents  of  young  children,  and  women  are 
the  groups  most  concerned  after  contamination  has 
been  discovered.  The  pattern  of  change  in  the 
demographic  predictors  of  concern  about  water 
quality  suggests  that  there  is  a  shift  in  the  way  this 
issue  is  perceived.  Before  a  crisis  has  occurred, 
water  quality  is  typically  viewed  as  an  'environ- 
mental' issue.  After  a  crisis,  water  quality  becomes 
viewed  as  a  'safety'  issue,  and  particularly  as  a 
threat  to  the  safety  of  one's  children.  Public  con- 
cern is  greatly  intensified  as  a  result  of  this  shift. 
Conflicts  may  arise  when  authorities  responding  to 
the  crisis  misunderstand  the  sources  and  intensity 
of  such  related  concern.  (Hamilton-Water  Re- 
source Research  Center/UHN2) 
W88-03187 


CHANGES  IN  THE  FAUNAL  COMPOSITION 

OF  TWO  THERMAL  STREAMS  NEAR  TAUPO, 

NEW  ZEALAND, 

Department  of  Scientific  and  Industrial  Research, 

Taupo  (New  Zealand).  Taupo  Research  Lab. 

M.  James. 

New  Zealand  Journal  of  Marine  and  Freshwater 

Research  NZJMBS,  Vol.    19,  No.  4,  p  439-443, 

1985.  1  fig,  1  tab,  22  ref. 

Descriptors:  *Aquatic  animals,  *Species  composi- 
tion, 'Thermal  streams,  'Thermal  water,  'Taupo, 
'Environmental  effects,  'New  Zealand,  'Distribu- 
tion patterns,  Streams,  Aquatic  life,  Water  cooling, 
Aquatic  insects,  Dragonflies,  Caddisflies,  Mollusks, 
Temperature,  Water  temperature,  Fish. 

The  distributions  of  macroinvertebrates  in  two 
thermal  streams  near  Taupo,  New  Zealand  were 
examined  and  compared  with  observations  made  in 
1966.  The  cooling  of  the  streams  associated  with 
abstraction  of  hot  water  for  thermal  baths  has 
altered  the  species  composition.  Odonata  and  Tri- 
choptera  were  recorded  for  the  first  time  in  the 
lower  reaches  of  the  Waipahihi  Stream,  whereas 
Ephydridae  and  Hydrophilidae  were  restricted  to 
the  upper  reaches  at  temperatures  above  33.5  C. 
Mollusks  dominated  the  fauna  at  sites  with  tem- 
peratures below  33.5  C  in  the  Waipahihi  and 
Waipuwerawera  Streams.  Potamopyrgus  antipo- 
darum  was  present  at  sites  with  temperatures 
below  28  C.  Changes  in  the  distribution  of  some 
species,  e.g.,  Physa  acuta  in  the  Waipuwerawera 
Stream  and  Cladopelma  curtivalva  and  Lymnaea 
columella  in  the  Waipahihi  Stream  do  not  appear 
to  be  temperature-related.  These  results  show  that 
development  and  alterations  to  thermal  streams 
can  have  a  significant  effect  on  stream  faunas  that 
are  adapted  to  specific  temperature  regimes. 
(Doria-PTT) 
W88-03198 
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RESOURCES  DATA— Field  7 


ENVIRONMENTAL  IMPACT  ASSESSMENT 
METHODOLOGY  FOR  MAJOR  RESOURCE 
DEVELOPMENTS, 

Department  of  the  Environment,  Hull  (Quebec) 
D.  S.  Wright,  and  G.  D.  Greene. 
Journal        of        Environmental         Management 
JEVMAW.  Vol.  24,  No.  1,  p  1-16,  January  1987.  6 
fig,  6  ref. 

Descriptors:  'Environmental  impact  statement, 
•Resources  development,  'Saskatchewan,  'Project 
planning,  'Environmental  policy.  Exploitation, 
Planning,  Social  aspects,  Economic  aspects,  Ecolo- 
gy, Safety,  Water  quality  management,  Environ- 
mental effects. 

An  environmental  assessment  methodology  is  de- 
scribed that  was  developed  for  a  major  mining 
project  in  Saskatchewan,  Canada,  and  is  applicable 
to  various  types  of  resource  developments.  A  team 
of  experts  in  aquatic  ecology,  air  quality,  terrestrial 
ecology,  occupational  health  and  safety,  and  socio- 
economic studies  developed  and  applied  the  meth- 
ods under  the  direction  of  an  assessment  coordina- 
tor. The  team  worked  together  to  assure  that  im- 
pacts were  assessed  in  an  integrated  manner,  allow- 
ing links  between  environmental  components  to  be 
addressed.  Impacts  were  assessed  within  a  frame- 
work structured  enough  to  be  consistent,  but  flexi- 
ble enough  to  accommodate  differences  between 
environmental  components.  The  methodology  can 
be  applied  reiteratively  to  allow  the  results  to  be 
used  in  the  engineering  design  of  a  project.  (Dori- 
PTT) 
W88-03211 


WEBER  BASIN  PROJECT  HISTORICAL  CUL- 
TURAL RESOURCES  STUDY. 

Cooper/Roberts  Architects,  Salt  Lake  City,  UT. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  Virginia.  22161  as  PB87- 
158432,  A06  in  paper  copy,  A01  in  microfiche. 
Final  Report,  October  24,  1986.  98  p.  Bureau  of 
Reclamation  Contract  No.  6-CP-40-03730. 

Descriptors:  'Cultural  resources,  'Resources  man- 
agement, 'Water  management,  'History,  'Munici- 
pal water,  Data  interpretation,  Irrigation,  Irriga- 
tion water,  Industrial  water,  Utah,  Weber  Basin 
Project. 

The  Bureau  of  Reclamation  required  a  study  of 
historic  cultural  resources  in  a  portion  of  the 
Weber  Basin  Project  area  to  comply  with  Federal 
laws  and  regulations.  The  Weber  Basin  Project 
was  constructed  in  the  1950's  and  1960's  to  supple- 
ment two  earlier  Reclamation  water  projects,  the 
Weber  River  and  Provo  River  Projects.  The 
Weber  Basin  Project  supplies  water  for  both  irriga- 
tion and  municipal  and  industrial  (M  and  I)  use  in 
Davis,  Morgan  Summit,  and  Weber  Counties, 
Utah.  The  activity  requiring  the  cultural  resources 
study  is  the  conversion  of  authorized  use  of  be- 
tween 20,000  and  40,000  acre-feet  of  water  per 
year  from  irrigation  to  M  and  I.  A  reconnaissance 
level  block  survey  was  conducted  in  five  commu- 
nities in  northern  Utah:  Hooper,  Plain  City,  Hunts- 
ville,  Farmington,  and  Eden,  Weber  County  and 
Davis  County.  Of  the  2828  structures  recorded, 
472  (17%)  were  considered  to  be  potentially  eligi- 
ble for  inclusion  in  the  National  Register.  Some 
completed  Utah  Historic  Computer  System  Block 
Survey  forms  are  presented  and  the  forms,  city  plat 
maps,  black  and  white  photographs  and  color 
slides  are  on  file  at  the  Utah  State  Historical  Socie- 
ty, Salt  Lake  City,  Utah.  (Author's  abstract) 
W88-03272 


EVALUATION  OF  MANATEE  HABITAT  SYS- 
TEMS ON  THE  NORTHWESTERN  FLORIDA 
COAST, 

Texas  A  and  M  Univ.,  College  Station.  Dept.  of 

Wildlife  and  Fisheries  Sciences. 

J.  M.  Packard,  and  O.  F.  Wetterqvist. 

Coastal  Zone  Management  Journal  CZMJBF,  Vol. 

14,  No.  4,  p  279-310,   1986.  7  fig,  3  tab,  35  ref. 

Florida  Cooperative  Fish  and  Wildlife  Research 

Unit  Agreement  14-16-0009-1544. 

Descriptors:  'Manatee  habitats,  'Manatees, 
•Coastal     zone     management,     'Coastal     waters, 


Water  pollution  effects,  Water  development,  Man- 
agement planning,  Environmental  effects.  Animal 
populations,  Habitats.  Mammals,  Aquatic  habitats, 
Florida,  Mapping,  Water  use,  Competing  use, 
Planning. 

Threats  to  the  survival  of  West  Indian  manatees 
(Trichechus  manatus)  vary  throughout  their  range 
so  that  protection  of  this  endangered  species  re- 
quires careful  planning  on  a  regional  and  local 
basis.  The  importance  and  vulnerability  of  various 
components  of  manatee  habitats  in  the  Crystal 
River  area  of  northwestern  Florida  were  assessed, 
using  an  ordinal-combination  mapping  technique 
similar  to  procedures  practiced  in  urban  and  re- 
gional planning.  Habitat  components  were  mapped 
and  evaluated  in  juxtaposition  with  relevant  char- 
acteristics of  human  use  of  the  area,  to  identify 
areas  of  existing  and  potential  manatee/human 
conflicts  in  need  of  reconciliation.  Areas  evaluated 
as  the  most  important  manatee  habitats  within  this 
region  include  Crystal  Bay  and  River,  Homosassa 
River,  and  the  Suwannee  River  estuary.  Existing 
overlap  of  human  activities  with  important  mana- 
tee habitats  is  most  critical  near  the  urban  commu- 
nities of  Crystal  River  and,  to  a  lesser  degree, 
Homosassa  Springs.  The  need  for  integration  of 
this  ecological  information  into  coastal  land-use 
planning  is  discussed.  (Author's  abstract) 
W88-03289 


LAND    ACQUISITION    CRITERIA    FOR    THE 
SUWANNEE  RIVER  ESTUARY,  FLORIDA, 

For  primary  bibliographic  entry  see  Field  6B. 
W88-03295 


7.  RESOURCES  DATA 
7A.  Network  Design 


TECHNIQUES  FOR  MONITORING  STABILI- 
TY OF  OFFSHORE  SUBMERGED  DISPOSAL 
MOUNDS, 

Coastal  Engineering  Research  Center,  Vicksburg, 
MS. 

E.  B.  Hands. 

IN:  Management  of  Bottom  Sediments  Containing 
Toxic  Substances,  Proceedings  of  the  11th  U.S./ 
Japan  Experts  Meeting,  November  4-6,  1985,  Seat- 
tle, WA.  April  1987.  p  262-263. 

Descriptors:  'Waste  disposal,  'Disposal  sites, 
'Water  quality  control,  'Dredging,  'Sediment  dis- 
posal, 'Monitoring,  Hydrograph  analysis,  Seismo- 
graphs, Sounding,  Sediment  traps. 

The  physical  fate  of  dredged  material  released  in 
the  marine  environment  often  is  of  vital  concern.  If 
currents  spread  the  material  beyond  the  disposal 
site,  problems  could  arise,  such  as  shoaling  of 
adjacent  channels  or  smothering  of  biological  re- 
sources. In  other  instances  spreading  may  be  desir- 
able, for  example,  to  increase  site  capacity,  nourish 
adjacent  beaches,  or  simply  return  the  material  to 
the  natural  system  from  which  it  was  captured. 
Hydrographic  surveys  can  document  changes  in 
the  shape  of  any  substantial  sediment  accumula- 
tion. Subbottom  seismic  reflections  can  reveal  sub- 
sidence of  the  foundation  beneath  the  accumulated 
materials.  Side-scan  sonar  surveys  record  the  sur- 
face characteristics  across  wide  swaths  of  the 
bottom,  and  can  be  used  to  identify  and  map  edges 
of  disposal  deposits  which  are  too  thin  to  be  recog- 
nized on  sounding  or  seismic  profiles.  The  forego- 
ing techniques  use  readily  available  equipment. 
New  technology  offering  potential  for  monitoring 
disposal  deposits  includes:  (1)  swath  sounding  sys- 
tems that,  from  a  single  pass,  reveal  a  three-dimen- 
sional picture  of  the  bottom;  (2)  seabed  drifters  that 
move  with  the  bottom  currents  and  indicate  where 
moving  sediments  may  accumulate;  and  (3)  sedi- 
ment traps  that  can  be  used  in  conjunction  with 
current  meters  to  quantify  sediment  movement. 
Because  of  the  usual  demands  and  expense  of 
working  at  sea  and  the  challenge  of  distinguishing 
native  from  disposed  material,  as  many  of  these 
overlapping  techniques  as  possible  should  be  incor- 
porated into  any  survey  plans.  Mobilization  and 
boat  time  are  major  cost  items.  Thus,  multiple 
element  surveys  often  provide  not  only  the  best 


Network  Design — Group  7A 

insurance  of  success,  but  also  the  most  cost-effec- 
tive approach  for  tracking  disposed  material.  (See 
also  W88-02513)  (Lantz-PTT) 
W88-02531 


OVERVIEW    OF    METHODS    FOR    GROUND 
WATER  INVESTIGATIONS, 

Water  Research  Centre,  Medmenham  (England). 

Medmenham  Lab. 

For  primary  bibliographic  entry  see  Field  2F. 

W88-02543 


METHODS  FOR  THE  ASSESSMENT  OF 
GROUND  WATER  POLLUTION  POTENTIAL, 

National    Center    for    Ground    Water    Research, 

Norman,  OK. 

L.  W.  Canter. 

IN:  Ground  Water  Quality,  John  Wiley  and  Sons, 

New  York,  NY.  1985.  p  270-306,  1  fig,  22  tab,  15 

ref. 

Descriptors:  'Groundwater  pollution,  'Water  pol- 
lution sources,  'Groundwater  quality,  Water  qual- 
ity control,  Monitoring,  Water  sampling. 

Empirical  assessment  methodologies  can  be  useful 
tools  for  comparative  evaluations  of  groundwater 
pollution  sources,  site  selection,  and  the  planning 
and  conduction  of  groundwater  monitoring  pro- 
grams. Three  empirical  assessment  methodologies 
(surface  impoundment  assessment,  waste-soil-site 
interaction  matrix,  and  site  rating  system  are  re- 
viewed). The  Surface  Impoundment  Assessment 
methodology  was  applied  to  77  wastewater  ponds, 
13  septic  tank  system  areas,  and  10  landfills  in  the 
central  Oklahoma  area  overlying  the  Garber-Wel- 
lington  aquifer.  New  prioritization  methodologies 
were  developed  for  oil  and  gas  wells  and  dry  holes 
as  well  as  for  salt  water  disposal  wells  and  water- 
flood  operations.  These  methodologies  were  ap- 
plied to  14,127  oil  and  gas  wells  and  dry  holes,  and 
1051  salt  water  disposal  wells  and  waterflood  oper- 
ations in  the  study  area.  A  field  sampling  program 
in  13  of  the  top  57  sections  (2%  of  the  total  number 
of  sections)  revealed  that  12  exhibited  evidence  of 
increased  TDS  in  aquifers  used  as  drinking  water 
sources.  Several  research  needs  can  be  identified  in 
conjunction  with  empirical  assessment  methodolo- 
gies. Field  verification  studies,  professional  input 
into  methods  development,  and  more  structured 
value  judgment  approaches  are  needed.  Although 
several  methodologies  have  been  developed,  and 
additional  methodologies  are  planned,  only  curso- 
ry field  verification  of  the  results  of  methodologies 
has  been  conducted.  The  empirical  assessment 
methodologies  generally  tend  to  be  developed  by 
single  persons  or  small  groups  of  professional,  and 
there  is  need  for  greater  input  from  a  wider  range 
of  professionals  associated  with  groundwater  qual- 
ity management.  Because  empirical  assessment 
methodologies  require  the  considerable  exercise  of 
value  judgment,  more  structured  approaches  for 
soliciting  value  judgements  are  needed.  (See  also 
W88-02533)  (Lantz-PTT) 
W88-02545 


TRANSFER    OF    HYDROLOGIC    INFORMA- 
TION AMONG  RIVER  POINTS, 

George    Washington    Univ.,     Washington,     DC. 

International  Water  Resources  Inst. 

For  primary  bibliographic  entry  see  Field  2E. 

W88-02770 


MODIFIED  LINEAR  PROGRAMMING  GRA- 
DIENT METHOD  FOR  OPTIMAL  DESIGN  OF 
LOOPED  WATER  DISTRIBUTION  NET- 
WORKS, 

Asian  Inst,  of  Tech.,  Bangkok  (Thailand).  Div.  of 
Industrial  Engineering  and  Management. 
For  primary  bibliographic  entry  see  Field  5F. 

W88-02775 


SMALL-AREA  SNOW  SURVEYS  ON  THE 
NORTHERN  PLAINS  OF  NORTH  DAKOTA, 

Geological    Survey,    Bismarck,    ND.    Water    Re- 
sources Div. 
G.  Emerson,  T.  R.  Carroll,  and  H.  Steppuhn. 
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Available  from  USGS,  OFFSS,  Box  25425, 
Denver,  CO  80225.  USGS  Water-Resources  Inves- 
tigations Report  85-4026,  1985.  22  p,  3  fig,  7  tab,  17 
ref. 

Descriptors:  *Snow  surveys,  *North  Dakota, 
Snow  cover,  Snow  density,  Snow  depth,  Remote 
sensing,  Aerial  snow  survey. 

The  variation  in  snow  cover  over  small  areas  is  the 
focus  of  this  study  of  the  feasibility  of  using  aerial 
surveys  to  obtain  information  on  the  snow  water 
equivalent  of  the  snow  cover  in  order  to  minimize 
the  necessity  of  labor  intensive  ground  snow  sur- 
veys. A  low-flying  aircraft  was  used  to  measure 
attenuations  of  natural  terrestrial  gamma  radiation 
by  snow  cover.  Aerial  and  ground  snow  surveys  of 
eight  1-mile  snow  courses  and  one  4-mile  snow 
course  in  North  Dakota  were  used  in  the  evalua- 
tion, with  ground  snow  surveys  used  as  the  base  to 
evaluate  aerial  data.  Each  of  the  1-mile  snow 
courses  consisted  of  a  single  land  use  and  all  had 
the  same  terrain  type  (plane).  The  4-mile  snow 
course  consists  of  a  variety  of  land  uses  and  the 
same  terrain  type  (plane).  Using  the  aerial  snow- 
survey  technique,  the  snow  water  equivalent  of  the 
1-mile  snow  courses  was  measured  with  three 
passes  of  the  aircraft.  Use  of  more  than  one  pass 
did  not  improve  the  results.  The  mean  absolute 
difference  between  the  aerial-  and  ground-meas- 
ured snow  water  equivalents  for  the  1-mile  snow 
courses  was  26  percent  (0.77  inches).  The  aerial 
snow  water  equivalents  determined  for  the  1-mile 
snow  courses  were  used  to  estimate  the  variations 
in  the  snow  water  equivalents  over  the  4-mile 
snow  course.  The  weighted  mean  absolute  differ- 
ence for  the  4-mile  snow  course  was  27  percent 
(0.8  inches).  Variations  in  snow  water  equivalents 
could  not  be  verified  adequately  by  segmenting  the 
aerial  snow-survey  data  because  of  the  uniformity 
found  in  the  snow  cover.  On  the  4-mile  snow 
course,  about  two-thirds  of  the  aerial  snow-survey 
data  agreed  with  the  ground  snow-survey  data 
within  the  accuracy  of  the  aerial  technique  (  +  or- 
0.5  inch  of  the  mean  snow  water  equivalent). 
(USGS) 
W88-03057 


COST-EFFECTIVENESS  OF  THE  U.S.  GEO- 
LOGICAL SURVEY'S  STREAM-GAGING  PRO- 
GRAMS IN  MASSACHUSETTS  AND  RHODE 
ISLAND, 

Geological  Survey,  Boston,  MA.  Water  Resources 
Div. 

R.  A.  Gadoury,  J.  A.  Smath,  and  R.  A.  Fontaine. 
Available    from    USGS,    OFFSS,     Box    25425, 
Denver,  CO  80225.  USGS  Water-Resources  Inves- 
tigations Report  84-4097,  1985.  78  p,  17  fig,  22  tab, 
21  ref. 

Descriptors:  *Hydrologic  data  collection,  'Net- 
work design,  'Cost  benefit  analysis,  "Operating 
cost,  'Massachusetts,  *Rhode  Island,  Optimization, 
Alternative  planning,  Scheduling. 

The  report  documents  the  results  of  a  study  of  the 
cost-effectiveness  of  the  U.S.  Geological  Survey's 
continuous-record  stream-gaging  programs  in  Mas- 
sachusetts and  Rhode  Island.  Data  uses  and  fund- 
ing sources  were  identified  for  91  gaging  stations 
being  operated  in  Massachusetts  are  being  operated 
to  provide  data  for  two  special  purpose  hydrologic 
studies,  and  they  are  planned  to  be  discontinued  at 
the  conclusion  of  the  studies.  Cost-effectiveness 
analyses  were  performed  on  63  continuous-record 
gaging  stations  in  Massachusetts  and  15  stations  in 
Rhode  Island,  at  budgets  of  $353,000  and  $60,500, 
respectively.  Current  operations  policies  result  in 
average  standard  errors  per  station  of  12.3%  in 
Massachusetts  and  9.7%  in  Rhode  Island.  Mini- 
mum possible  budgets  to  maintain  the  present  num- 
bers of  gaging  stations  in  the  two  States  are  esti- 
mated to  be  $340,000  and  $59,000,  with  average 
errors  per  station  of  12.8%  and  10.0%,  respective- 
ly. If  the  present  budget  levels  were  doubled, 
average  standards  errors  per  station  would  de- 
crease to  8.1%  and  4.2%,  respectively.  Further 
budget  increases  would  not  improve  the  standard 
errors  significantly.  (USGS) 
W88-O3059 


COST  EFFECTIVENESS  OF  THE  STREAM- 
GAGING  PROGRAM  IN  PENNSYLVANIA, 

Geological  Survey,  Harrisburg,  PA.  Water  Re- 
sources Div. 

H.  N.  Flippo,  and  T.  E.  Behrendt. 
Available     from     USGS,     OFFSS,     Box     25425, 
Denver,  CO  80225.  USGS  Water-Resources  Inves- 
tigations Report  85-4077,  1985.   108  p,  10  fig,  24 
tab,  21  ref. 

Descriptors:  *Streamflow-data  program,  ♦Pennsyl- 
vania, *Delaware  River  Basin,  *Susquehanna 
River  Basin,  Stream  gaging,  Cost  effectiveness, 
Funding,  Surface  water. 

This  report  documents  a  cost-effectiveness  study  of 
the  stream-gaging  program  in  Pennsylvania.  Data 
uses  and  funding  were  identified  for  223  continu- 
ous-record stream  gages  operated  in  1983;  four  are 
planned  for  discontinuance  at  the  close  of  water- 
year  1985;  two  are  suggested  for  conversion,  at  the 
beginning  of  the  1985  water  year,  for  the  collection 
of  only  continuous  stage  records.  Two  of  1 1  spe- 
cial-purpose short-term  gages  are  recommended 
for  continuation  when  the  supporting  project  ends; 
eight  of  these  gages  are  to  be  discontinued  and  the 
other  will  be  converted  to  a  partial-record  type. 
Current  operation  costs  for  the  212  stations  recom- 
mended for  continued  operation  is  $1,199,000  per 
year  in  1983.  The  average  standard  error  of  estima- 
tion for  instantaneous  streamflow  is  15.2%.  An 
overall  average  standard  error  of  9.8%  could  be 
attained  on  a  budget  of  $1,271,000,  which  is  6% 
greater  than  the  1983  budget,  by  adopted  cost- 
effective  stream-gaging  operations.  (USGS) 
W88-03061 


DRAINAGE-AREA  DATA  FOR  WISCONSIN 
STREAMS, 

Geological  Survey,  Madison,  WI.  Water  Re- 
sources Div. 

E.  W.  Henrich,  and  D.  N.  Daniel. 
Available  from  USGS,  OFSS,  Box  25425,  Lake- 
wood,  CO  80225.  USGS  Open-File  Report  83-933, 
1985.  322  p,  5  fig,  11  tab,  1  ref. 

Descriptors:  'Drainage  area,  'River  basins,  River 
mouth,  Wisconsin,  Topographic  divides,  Topo- 
graphic quadrangles,  Accuracy,  Contour  intervals. 

Drainage  areas  were  delineated  on  U.S.  Geological 
Survey  topographic  maps  and  determined  for  more 
than  7,000  sites  in  Wisconsin's  11  major  river 
basins,  including  all  named  streams  draining  5  or 
more  square  miles,  and  all  unnamed  streams  drain- 
ing 10  or  more  square  miles.  Drainage  areas  also 
were  determined  at  gaging  stations,  sewage-treat- 
ment plants,  dams,  major  highway  crossings,  sites 
where  discharge  measurements  are  available,  and 
sites  where  water  samples  are  collected  for  chemi- 
cal analysis.  (USGS) 
W88-03082 


WATER  QUALITY  DATA-COLLECTION  AC- 
TIVITIES IN  COLORADO  AND  OHIO:  PHASE 
I-INVENTORY  AND  EVALUATION  OF  1984 
PROGRAMS  AND  COSTS, 

Geological  Survey,  Columbus,  OH.  Water  Re- 
sources Div. 

J.  Hren,  T.  H.  Chaney,  J.  M.  Norris,  and  C.  J.  O. 
Childress. 

Available  from  USGS,  OFSS,  Box  25425,  Lake- 
wood,  CO  80225.  USGS  Open-File  Report  85-574, 
1985.  89  p,  13  fig,  21  tab,  7  ref. 

Descriptors:  'Water  quality  data,  'Colorado, 
'Ohio,  Criteria,  Evaluation,  Estimated  costs,  Cost- 
benefit  analysis. 

Pilot  projects  are  being  conducted  in  Colorado  and 
Ohio  to  determine  the  extent  to  which  existing 
water  quality  data,  collected  by  different  groups 
for  various  purposes  and  using  different  proce- 
dures, can  be  aggregated  for  use  in  addressing 
selected  water  quality  questions  of  regional  and 
national  scope.  The  project  has  been  divided  into 
three  phases;  this  report  presents  the  results  of  the 
first  phase  that  characterizes  current  water  quality 
data  collection  activities  in  Colorado  and  Ohio, 
including  costs  of  sample  analysis,  and  identifies 
those  data  potentially  applicable  and  readily  avail- 


able for  addressing  selected  water  quality  questions 
of  regional  and  national  scope.  An  estimated  $63 
million  was  spent  during  1984  in  the  two  States  for 
only  the  laboratory  analysis  of  water  quality  sam- 
ples. For  many  agencies,  total  program  costs  are 
believed  to  be  more  than  twice  the  laboratory 
costs.  About  four  times  more  samples  were  report- 
ed for  Ohio  than  for  Colorado.  Water  quality  data 
collection  programs  were  tested  against  a  set  of 
five  screening  criteria  In  Colorado,  34  percent  of 
all  samples  met  all  five  criteria;  whereas,  in  Ohio,  5 
percent  of  all  samples  met  all  five  criteria.  In 
Colorado,  analyses  from  1 14,300  samples  (34  per- 
cent of  the  total),  and  in  Ohio,  analyses  from 
57,000  samples  (5  percent  of  the  total)  potentially 
are  applicable  and  readily  available  for  addressing 
water  quality  questions  of  regional  and  national 
scope.  These  samples  represent  about  $8  million  in 
estimated  laboratory  costs.  (USGS) 
W88-03087 


IOWA  GROUNDWATER  MONITORING  PRO- 
GRAM, 

Geological    Survey,    Iowa   City,   IA.    Water   Re- 
sources Div. 
M.  G.  Detroy. 

Available  from  USGS,  OFSS,  Box  25425,  Lake- 
wood,  CO  80225.  USGS  Open-File  Report  84-815, 
1985.  34  p,  8  fig,  10  tab,  7  ref. 

Descriptors:  'Water  quality,  'Iowa,  'Monitoring, 
'Hydrologic  data,  'Groundwater  monitoring, 
Groundwater,  Groundwater  quality,  Aquifers, 
Monitoring  networks,  Pollutants,  Data  collection, 
Monitoring  strategy. 

A  groundwater  quality  monitoring  network  has 
been  designed  to  collect  data  to  describe  the  long- 
term  chemical  quality  of  major  bedrock  and  Qua- 
ternary aquifer  systems  in  Iowa.  The  network  was 
designed  because  of  data  needs  expressed  by  sever- 
al State  and  Federal  agencies.  Most  of  the  ground- 
water quality  monitoring  in  the  State  has  been 
directed  at  compliance  or  ambient  monitoring  of 
municipal  water  supplies.  Some  site  specific  moni- 
toring has  occurred.  More  recently  several  special 
studies  or  research  monitoring  activities  have  been 
completed  or  begun.  The  monitoring  program  uti- 
lizes a  strategy  which  includes  a  low  frequency 
and  sparse  distribution  of  samples  from  Cambrian- 
Ordovician,  Mississippi-Pennsylvania,  Silurian-De- 
vonian, and  Dakota  aquifers.  A  larger  density  and 
greater  frequency  of  samples  will  be  obtained  from 
shallow  bedrock  wells  and  from  wells  penetrating 
Quaternary  aquifers  such  as  alluvial,  buried-chan- 
nel  and  other  drift  aquifers.  From  more  than  1200 
candidate  wells,  200  samples  will  be  collected  and 
analyzed  annually.  Analyses  will  be  made  for 
common  anions  and  cations,  trace  metals,  nutri- 
ents, radionuclides  and  some  samples  will  be  ana- 
lysed for  priority  pollutants  and  pesticides. 
(USGS) 
W88-03094 


HYDROLOGIC  RECONNAISSANCE  AND 
SUMMARY  OF  EXISTING  DATA  ON  SUR- 
FACE AND  GROUNDWATER  RESOURCES  IN 
THE  MISSOURI  RIVER  VALLEY  IN  WOOD- 
BURY AND  MONONA  COUNTIES,  IOWA, 
1985, 

Geological  Survey,  Iowa  City,  IA.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  2E. 
W88-03129 


WATER  QUALITY  DATA  FOR  THE  GROUND- 
WATER NETWORK  IN  EASTERN  BROWARD 
COUNTY,  FLORIDA,  1983-1984, 

Geological  Survey,  Miami,  FL.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  2F. 

W88-03133 


WATER    QUALITY    MONITORING    STRATE- 
GIES, 

In-Situ,  Inc.,  Lakewood,  CO. 

T.  D.  Steele. 

Hydrological  Sciences  Journal  HSJODN,  Vol.  32, 
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No.  2,  p  207-213,  June  1987.   1   fig,   1  tab,  4  ref. 

Descriptors:  *Monitoring,  'Network  design, 
•Water  quality.  Design  strategies,  Information  sys- 
tems, Data  collection,  Data  interpretation. 

Four  rhetorical  questions  regarding  water  quality 
monitoring  which  are  paramount  in  formulating 
water  quality  network-design  strategies  were  ad- 
dressed. They  were:  (1)  why,  (2)  how,  (3)  for 
whom  are  the  data  collected,  and  (4)  how  monitor- 
ing-program  effectiveness  is  evaluated  in  consider- 
ing future  information  needs.  Aspects  of  these  rhe- 
torical issues  were  discussed,  along  with  some  rec- 
ommended guidelines  for  setting  of  goals  and  ob- 
jectives, specifying  network-design  functions,  iden- 
tifying information  users,  and  anticipating  future 
monitoring  perspectives.  The  focus  was  on  topics 
relevant  to  deliberations  resulting  from  technical 
papers  presented  at  the  Symposium  on  Monitoring 
to  Detect  Changes  in  Water  Quality  Series,  Buda- 
pest, July  1986.  (Author's  abstract) 
W88-03278 


SPATIAL  VARIABILITY  OF  INFILTRATION 
RATES  ON  A  SEMIARID  SEEDED  RANGE- 
LAND, 

Utah  State  Univ.,  Logan.  Coll.  of  Natural  Re- 
sources. 

For  primary  bibliographic  entry  see  Field  2G. 
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CONCEPTUAL  GROUNDWATER-QUALLTY 
MONITORING  NETWORK  FOR  SAN  FER- 
NANDO VALLEY,  CALIFORNIA, 

Geological   Survey,   Laguna   Niguel,   CA.   Water 

Resources  Div. 

J.  G.  Setmire. 

Available  from  USGS,  OFSS,  Box  25425,  Denver, 

CO  80225.  USGS  Water-Resources  Investigations 

Report  84-4128,  1985.  49  p,  8  fig,  6  plates,  9  tab,  8 

ref. 

Descriptors:  'Network  design,  'Geohydrology, 
•Monitoring,  'Water  pollution  sources,  'San  Fer- 
nando Valley,  'California,  Land  use,  Water  qual- 
ity, Maps. 

A  conceptual  groundwater-quality  monitoring  net- 
work was  developed  for  San  Fernando  Valley  to 
provide  the  California  State  Water  Resources  Con- 
trol Board  with  an  integrated,  basinwide  control 
system  to  monitor  the  quality  of  groundwater.  The 
geology,  occurrence  and  movement  of  groundwat- 
er, land  use,  background  water  quality,  and  poten- 
tial sources  of  pollution  were  described  and  then 
considered  in  designing  the  conceptual  monitoring 
network.  The  network  was  designed  to  monitor 
major  known  and  potential  point  and  nonpoint 
sources  of  groundwater  contamination  over  time. 
The  network  is  composed  of  291  sites  where  wells 
are  needed  to  define  the  groundwater  quality.  The 
ideal  network  includes  four  specific-purpose  net- 
works to  monitor  (1)  ambient  water  quality,  (2) 
nonpoint  sources  of  pollution,  (3)  point  sources  of 
pollution,  and  (4)  line  sources  of  pollution.  (USGS) 
W88-03318 


COST  EFFECTIVENESS  OF  THE  STREAM- 
GAGING  PROGRAM  IN  LOUISIANA, 

Geological  Survey,  Baton  Rouge,  LA.  Water  Re- 
sources Div. 

R.  A.  Herbert,  and  D.  D  Carlson. 
Available  from  USGS,  OFSS,  Box  25425,  Denver, 
CO  80225.  USGS  Water-Resources  Investigations 
Report  85-4044,  1985.  59  p,  14  fig,  15  tab,  20  ref. 

Descriptors:  'Hydrologic  data  collections,  'Cost- 
benefit  analysis,  'Surface-water  records,  'Louisi- 
ana, 'Stream-gaging  program,  Stream  gages,  Sur- 
face-water data,  Continuous  stream  flow  data, 
Gaging  stations,  Flow-routing  model. 

This  report  documents  the  results  of  a  study  of  the 
cost  effectiveness  of  the  stream-gaging  program  in 
Louisiana.  Data  uses  and  funding  sources  were 
identified  for  the  68  continuous-record  stream 
gages  currently  (1984)  in  operation  with  a  budget 
of  $408,700.  Three  stream  gages  have  uses  specific 
to  a  short-term  study  with  no  need  for  continued 


data  collection  beyond  the  study.  The  remaining 
65  stations  should  be  maintained  in  the  program  for 
the  foreseeable  future.  In  addition  to  the  current 
operation  of  continuous-record  stations,  a  number 
of  wells,  flood-profile  gages,  crest-stage  gages,  and 
stage  stations,  are  serviced  on  the  continuous- 
record  station  routes;  thus,  increasing  the  current 
budget  to  $423,000.  The  average  standard  error  of 
estimate  for  data  collected  at  the  stations  is  34.6%. 
Standard  errors  computed  in  this  study  are  one 
measure  of  streamflow  errors,  and  can  be  used  as 
guidelines  in  comparing  the  effectiveness  of  alter- 
native networks.  By  using  the  routes  and  number 
of  measurements  prescribed  by  the  'Traveling  Hy- 
drographer  Program,'  the  standard  error  could  be 
reduced  to  31.5%  with  the  current  budget  of 
$423,000.  If  the  gaging  resources  are  redistributed, 
the  34.6%  overall  level  of  accuracy  at  the  68 
continuous-record  sites  and  the  servicing  of  the 
additional  wells  or  gages  could  be  maintained  with 
a  budget  of  approximately  $410,000.  (USGS) 
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COST  EFFECTIVENESS  OF  THE  STREAM- 
GAGING  PROGRAM  IN  OHIO, 

Geological  Survey,  Columbus,  OH.  Water  Re- 
sources Div. 

H.  L.  Shindel,  and  W.  P.  Bartlett. 
Available  from  USGS,  OFSS,  Box  25425,  Denver, 
CO  80225.  USGS  Water-Resources  Investigations 
Report  85-4072,  1986.  109  p,  17  fig,  14  tab,  14  ref. 

Descriptors:  'Network  design,  'Gaging  stations, 
'Alternative  planning,  'Cost  analysis,  'Ohio, 
Budget,  Economic  efficiency,  Regression  analysis, 
Optimization. 

Data  uses  and  funding  sources  are  identified  for 
107  continuous  stream  gages  currently  being  oper- 
ated by  the  U.S.  Geological  Survey  in  Ohio  with  a 
budget  of  $682,000;  this  budget  includes  field  work 
for  other  projects  and  excludes  stations  operated 
for  and  by  the  Miami  Conservancy  District.  No 
stream  gages  were  identified  as  having  insufficient 
reason  to  continue  their  operation;  nor  were  any 
stations  identified  as  having  uses  specific  only  for 
short-term  studies.  The  average  standard  error  of 
estimation  of  streamflow  records  is  29.2%.  The 
overall  level  of  accuracy  of  the  107  sites  could  not 
be  maintained  with  a  smaller  budget.  A  minimum 
of  $679,000  is  required  to  operate  the  107-gage 
program;  a  budget  less  than  this  does  not  permit 
proper  service  and  maintenance  of  the  gages  and 
recorders.  At  the  minimum  budget,  the  average 
standard  error  is  31.1%.  The  maximum  budget 
analyzed  was  $1,280,000,  which  resulted  in  an  av- 
erage standard  error  of  11.1%.  Gaps  in  the  gaging 
program  have  been  identified  by  other  agencies 
that  cooperate  in  the  program.  It  is  suggested  that 
these  gaps  be  remedied  as  funds  can  be  made 
available.  (USGS) 
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CONNECTICUT  OBSERVATION  WELLS  - 
GUIDELINES  FOR  NETWORK  MODIFICA- 
TION, 

Geological    Survey,    Hartford,    CT.    Water    Re- 
sources Div. 
R.  L.  Melvin. 

Available  from  USGS,  OFSS,  Box  25425,  Denver, 
CO  80225.  USGS  Water-Resources  Investigations 
Report  85-4079,   1986.  24  p,  6  fig,  3  tab,   10  ref. 

Descriptors:  'Groundwater  storage,  'Groundwat- 
er levels,  'Observation  wells,  'Network  design, 
'Connecticut,  Network  evaluation. 

The  U.S.  Geological  Survey  and  Connecticut  De- 
partment of  Environmental  Protection  are  devel- 
oping a  baseline  observation  well  network  to  assess 
the  present  status  of  groundwater  storage  and 
relate  it  to  long-term  conditions  and  to  describe 
and  characterize  natural  changes  in  groundwater 
storage  in  relation  to  climatic  variations,  topogra- 
phy, and  hydrogeologic  setting.  An  evaluation  of 
the  present  network  of  31  observation  wells  indi- 
cates it  is  not  representative  of  climatic  areas  or 
major  hydrologic  units  in  the  State.  Several  wells 
provide  equivalent  information  and  six  can  be  dis- 
continued. Network  modifications,  including  dele- 
tion of  some  existing  wells  and  the  addition  of  50 
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to  60  new  observation  wells  are  needed  to  meet 
network  objectives.   Fourteen  existing  wells  that 
have  long-term   records  should  be  retained  as  a 
basis  for  historical  comparisons.  (USGS) 
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WATER-RESOURCES  DATA  NETWORK 
EVALUATION  FOR  MONTEREY  COUNTY, 
CALIFORNIA-PHASE  1:  SOUTH  COUNTY, 

Geological  Survey,  Sacramento,  CA.  Water  Re- 
sources Div. 

P.  Showalter,  and  S.  H.  Hoffard. 
Available  from  USGS,  OFSS,  Box  25425,  Denver, 
CO  80225.  USGS  Water-Resources  Investigations 
Report  85-4045,  1986.  102  p,  28  fig,  15  tab,  26  ref. 

Descriptors:  'Water  resources  data,  'Network 
design,  'California,  Monterey  County,  Gaging  sta- 
tions, Statistical  studies,  Cost-benefit  analysis. 

An  evaluation  made  of  rainfall,  surface  water, 
groundwater,  and  water  quality  monitoring  net- 
works in  Salinas  River  basin  in  southern  Monterey 
County,  California,  proposed  all  long-term  rain 
gages  be  continued  for  extending  short-term 
records  and  suggested  the  installation  of  two  addi- 
tional recording  gages.  Eight  new  storage  rain 
gages  were  suggested  at  midaltitudes  of  east  and 
west  sides  of  Salinas  Valley  where  few  data  are 
available.  The  evaluation  revealed  some  short-term 
gaging  stations  could  be  discontinued  because  of 
good  regression  relations  between  them  and  the 
long-term  stations  Arroyo  Seco  near  Soledad.  Of 
16  stations  selected  for  the  proposed  network,  4 
are  new  recording  stations,  6  are  new  nonrecord- 
ing  streamflow  and  water  quality  sampling  sites,  5 
are  existing  stations,  and  the  last  is  a  station  operat- 
ed from  1969  to  1976;  also  included  are  water 
quality  sampling  stations  on  Lakes  Nacimiento  and 
San  Antonio.  The  proposed  groundwater  network 
was  developed  from  information  on  geology,  geo- 
hydrology, and  groundwater  quality,  high  priority 
objectives  for  groundwater  network,  and  consider- 
ation for  providing  good  areal  coverage  of  levels 
and  water  quality.  Of  145  sites  selected,  86  are 
existing  monitoring  wells.  (USGS) 
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INDEX    OF   CURRENT   WATER-RESOURCES 
ACTIVITIES  IN  OHIO,  1985, 
Geological    Survey,   Columbus,   OH.    Water   Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  2E. 
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USE  AND  AVAILABILITY  OF  CONTINUOUS 
STREAMFLOW  RECORDS  IN  NEW  MEXICO, 

Geological  Survey,  Albuquerque,  NM.  Water  Re- 
sources Div. 

R.  L.  Gold,  and  L.  P.  Denis. 

Available  from  USGS,  OFSS,  Box  25425,  Denver, 
CO  80225.  USGS  Open-File  Report  85-572,  1985 
44  p,  3  fig,  2  tab,  5  ref. 

Descriptors:  'Streamflow  data,  'New  Mexico, 
'Hydrologic  data  collections,  Stream  gages,  Te- 
lemetry, Funding,  Network  analysis. 

The  use  and  availability  of  data  collected  at 
streamflow  gaging  stations  in  New  Mexico  is  docu- 
mented as  the  first  phase  of  a  three  phase  study  of 
the  cost-effectiveness  of  the  stream  gaging  pro- 
gram. Presently,  143  continuous  gaging  stations  are 
operated.  Data  collected  at  most  gaging  stations 
have  multiple  uses.  Many  stations  are  operated 
under  the  terms  of  eight  legal  compacts  and  two 
court  decrees.  These  data  provide  the  basis  for 
distribution  of  irrigation  water  and  operation  of 
dams.  Data  from  six  stations  are  used  for  forecast- 
ing flood  conditions.  Water  quality  data  are  col- 
lected at  many  of  the  stations,  ten  of  which  have 
been  designated  as  part  of  a  national  network  of 
water  quality  data  monitoring  and  two  under  the 
benchmark  program.  Data  useful  in  the  defining 
regional  hydrology  have  been  collected  at  a  major- 
ity of  the  stations.  All  stations  presently  (1984) 
have  sufficient  justification  for  continued  oper- 
ations. (USGS) 
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WATER-RESOURCES  INVESTIGATIONS  OF 
THE  U.S.  GEOLOGICAL  SURVEY  IN  ARKAN- 
SAS-FISCAL YEARS  1982  AND  1983, 

Geological  Survey,  Little  Rock,  AR.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  7C. 
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EVALUATION  OF  THE  U.S.  GEOLOGICAL 
SURVEY'S  GAGING-STATION  NETWORK  IN 
ILLINOIS, 

Geological  Survey,  Urbana,  IL.  Water  Resources 

Div. 

D.  M.  Mades,  and  K.  A.  Oberg. 

Available  from  USGS,  OFSS,  Box  25425,  Denver, 

CO  80225.  USGS  Water-Resources  Investigations 

Report  86-4072,  1986.  88  p,  6  fig,  13  tab,  26  ref. 

Descriptors:  'Network  design,  'Networks,  'Stage- 
discharge  relations,  'Stream  gages,  'Streamflow, 
'Regional  analysis,  'Illinois,  Error  analysis, 
Rivers,  Statistics,  Data  use,  Kalman  Filter,  Data 
accuracy,  Relative  worth. 

Data  collected  at  97  of  the  176  gaging  stations 
operated  in  Illinois  during  1983  were  used  to  de- 
scribe rainfall-runoff  processes,  to  monitor  and 
forecast  floods,  and  to  monitor  and  regulate  lake 
levels,  discharge  from  reservoirs,  or  discharge  of 
navigable  streams.  Stream-gaging  stations  on  the 
Illinois  River  at  Havana,  East  Branch  Du  Page 
River,  and  interior  streams  of  the  Mississippi  River 
floodplain;  peak-flow  stations  on  small  watersheds; 
and  stage-only  stations  upstream  from  unsafe  high- 
hazard  dams  should  be  considered  for  inclusion  in 
future  stream-gaging  programs.  The  accuracy  of 
regression  models  for  peak-flow  and  1-day  mean 
flood-volume  characteristics  would  not  be  consid- 
erably improved  if  the  density  of  gaging  stations 
and  length  of  record  at  those  gaging  stations  are 
increased.  Model  error  masks  tradeoffs  between 
accuracy,  density,  and  record  length.  The  large 
number  of  streamflow  records  presently  available 
is  sufficient  for  fairly  accurately  determining  most 
streamflow  characteristics.  The  accuracy  of 
streamflow  records  reported  for  stream  gaging  sta- 
tions and  peak-flow  stations  varies  widely.  The 
accuracy  of  streamflow  records  for  12  stream- 
gaging  stations  and  1 1  peak-flow  stations  is  sub- 
stantially less  than  the  accuracy  of  records  for  the 
other  143  gaging  stations  considered.  Based  on  an 
evaluation  of  relative  worth,  26  gaging  stations  are 
candidates  for  some  type  of  action  if  budgetary 
limitations  so  demand.  A  candidate  stream-gaging 
stations  could  be  operated  during  only  part  of  a 
year,  converted  to  a  peak-flow  station,  or  discon- 
tinued. Candidate  peak-flow  stations  should  be  dis- 
continued. (USGS) 
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COST-EFFECTIVENESS  OF  THE  STREAM- 
GAGING  PROGRAM  IN  THE  HAWAII  DIS- 
TRICT, 

Geological    Survey,    Honolulu,    HI.    Water    Re- 
sources Div. 
I.  Matsuoka. 

Available  from  USGS,  OFSS,  Box  25425,  Denver, 
CO  80225.  USGS  Water-Resources  Investigations 
Report  84-4126,  1985.  76  p,  6  fig,  10  tab,  16  ref. 

Descriptors:  'Cost  effectiveness,  'Streamflow 
data,  'Stream  gages,  'Hawaii,  Economic  aspects, 
Information  transfer,  Data  collection  programs, 
Oahu. 

This  project  documents  the  results  of  a  study  of 
the  cost-effectiveness  of  the  stream-gaging  pro- 
gram in  the  Hawaii  District.  The  stream  gages  in 
the  District  were  divided  into  two  groups,  the 
State  of  Hawaii  and  the  Other  Pacific  Areas.  Data 
uses  and  funding  sources  were  identified  for  the 
124  continuous  stream  gages  currently  being  oper- 
ated in  the  Hawaii  District  with  a  budget  of 
$570,620.  All  the  stream-gages  were  identified  as 
having  sufficient  reason  to  continue  their  operation 
and  they  should  be  maintained  in  the  program  for 
the  foreseeable  future.  (USGS) 
W88-03445 
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ANALYTICAL       INSTRUMENTATION       FOR 
CONTROL  OF  OZONATION  SYSTEMS, 

Societe  Degremont,  Rueil-Malmaison  (France). 
For  primary  bibliographic  entry  see  Field  5F. 
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OVERVIEW    OF    METHODS    FOR    GROUND 
WATER  INVESTIGATIONS, 

Water  Research  Centre,  Medmenham  (England). 

Medmenham  Lab. 

For  primary  bibliographic  entry  see  Field  2F. 
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METHODS     FOR     THE     ASSESSMENT     OF 
GROUND  WATER  POLLUTION  POTENTIAL, 

National    Center    for    Ground    Water    Research, 

Norman,  OK. 

For  primary  bibliographic  entry  see  Field  7A. 
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SUBSURFACE  CHARACTERIZATION  IN  RE- 
LATION TO  GROUND  WATER  POLLUTION, 

Water  Research  Centre,  Medmenham  (England). 

Medmenham  Lab. 

For  primary  bibliographic  entry  see  Field  5B. 
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MICROBIOLOGICAL     CHARACTERIZATION 
OF  SUBSURFACE  ENVIRONMENTS, 

Cornell  Univ.,  Ithaca,  NY. 

For  primary  bibliographic  entry  see  Field  5A. 
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REGIONAL       APPROACH       TO       GROUND 
WATER  INVESTIGATIONS, 

Oklahoma  State  Univ.,  Stillwater. 

For  primary  bibliographic  entry  see  Field  2F. 
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MICROPROCESSORS  IN  OPERATIONAL  HY- 
DROLOGY. 

Proceedings  of  the  Technical  Conference  on  the 
Use  of  Microprocessors  and  Microcomputers  in 
Operational  Hydrology,  Geneva,  Switzerland, 
September  4-5,  1984.  D.  Reidel  Publishing  Compa- 
ny, Dordrecht,  The  Netherlands,  1986.  250  p. 

Descriptors:  'Microprocessors,  'Hydrology, 
'Electronic  equipment,  'Data  acquisition, 
'Microcomputers'Data  storage  and  retrieval, 
'Data  collections,  'Computers,  Conferences, 
Remote  sensing,  Instrumentation,  Data  transmis- 
sion, Hydrologic  models. 

This  book  contains  the  papers  presented  at  the 
Technical  Conference  on  the  Use  of  Microproces- 
sors and  Microcomputers  in  Operational  Hyudro- 
logy,  held  in  Geneva,  4-5  September  1984.  The 
conference  was  organized  by  the  World  Meteoro- 
logical Organization  during  the  seventh  session  of 
the  WMO  Commission  for  Hydrology.  During  the 
last  few  years,  the  availability  of  cheap  reliable 
micro-electronic  devices,  such  as  microprocessors 
and  solid  state  memories,  has  led  to  their  incorpo- 
ration in  measuring  instruments  for  use  in  many 
fields,  including  operational  hydrology.  Character- 
istics of  these  devices  such  as  low  cost,  low  power 
consumption,  high  reliability,  and  tolertion  of  a 
wide  range  of  environmental  conditions  make 
them  particularly  suited  to  applications  in  oper- 
ational hydrology.  Operational  hydrological  in- 
struments have  to  be  capable  of  working  unattend- 
ed for  long  periods,  usually  in  remote  sites,  far 
from  main  electricity  supplies.  Until  recently  only 
the  simplest  mechanical  recorders,  driven  by 
clockwork,  were  considered  suitable  for  these  ap- 
plications, but  a  number  of  water  resources  agen- 
cies have  now  undertaken  field  trials  leading  to 
operational  applications  of  microprocessor  or 
microcomputer  based  instrumentation.  In  addition 
to  the  direct  use  of  microprocessors  in  instrumenta- 
tion and  data  transmission  systems,  low  cost  micro- 
computers are  used  to  make  computing  power 
more  widely  available  for  purposes  such  as  pri- 


mary data  processing  in  field  offices  or  for  dedicat- 
ed applications  such  as  on-line  real  time  forecasting 
systems  The  introduction  of  microcomputers  will 
cause  changes  in  operational  procedures  and  re- 
quire training  of  staff  at  all  levels.  (See  W88-02618 
thru  W88-02639)  (Lantz-PTT) 
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APPLICATION  OF  MICROCOMPUTER  TECH- 
NOLOGY TO  OPERATIONAL  HYDROLOGY 
IN  CANADA, 

Inland  Waters  Directorate,  Ottawa  (Ontario).  Hy- 
drometric  Methods  Section. 
K.  Wiebe,  B.  E.  Goodison,  and  W.  I.  Pugsley. 
IN:  Microprocessors  in  Operational  Hydrology. 
Proceedings  of  the  Technical  Conference  on  the 
Use  of  Microprocessors  and  Microcomputers  in 
Operational  Hydrology,  Geveva,  Switzerland, 
September  4-5,  1984.  D.  Reidel  Publishing  Co., 
Dordrecht,  The  Netherlands,  1986.  p  1-23,  8  fig,  1 
tab,  13  ref. 

Descriptors:  'Microcomputers,  'Canada,  'Hydrol- 
ogy, 'Data  acquisition,  'Data  storage  and  retriev- 
al, 'Data  collections,  Instrumentation,  Flow  pro- 
files, Remote  sensing,  Satellite  technology,  Elec- 
tronic equipment,  Meteorology. 

Canadian  operational  hydrology  has  already 
reaped  benefits  from  the  use  of  microprocessor- 
controlled  instrumentation  to  measure  discharge 
under  extremely  difficult  and  rapidly  varying  flow 
conditions.  At  unattended  remote  sites,  data  collec- 
tion platforms  (DCPs)  in  conjunction  with  satellite 
telemetry  provide  data  that  in  frequency,  format 
and  timeliness  are  compatible  with  current  water 
management  data  needs.  Both  of  these  types  of 
microprocessor-controlled  instruments  are  dis- 
cussed in  detail  with  special  emphasis  on  applica- 
tion, impact  on  the  operation,  and  action  taken  to 
assure  reliability.  DCPs  capable  of  collecting  data 
from  up  to  16  sensors  with  a  full  range  of  signal 
outputs  such  as  analog  voltages,  contact  closure 
pulses,  and  parallel  as  well  as  serial  digital  output 
provide  the  opportunity  to  conduct  experiments  on 
the  practicality  of  collecting  data  from  hydromet- 
ric  and  meteorological  sensors.  The  results  of  these 
experiments  and  the  implications  of  operating  a 
data  acquisition  network  for  more  than  one  pur- 
pose are  reviewed.  (See  also  W88-02617)  (Lantz- 
PTT) 
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MICROPROGRAM  RECORDING  OF  HYDRO- 
LOGICAL  DATA  ON  READ-ONLY  MEMORY, 

Office  de  la  Recherche  Scientifique  et  Technique 
Outre-Mer,  Cayenne  (French  Guiana). 
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IN:  Microprocessors  in  Operational  Hydrology. 
Proceedings  of  the  Technical  Conference  on  the 
Use  of  Microprocessors  and  Microcomputers  in 
Operational  Hydrology,  Geveva,  Switzerland, 
September  4-5,  1984.  D.  Reidel  Publishing  Co., 
Dordrecht,  The  Netherlands,  1986.  p  25-37,  3  fig. 

Descriptors:  'Data  storage  and  retrieval,  'Data 
collections,  'Computer  programs,  'Hydrologic 
data,  'Microcomputers,  'Data  acquisition,  Read 
Only  Memory,  Microprocessors,  CHLOE, 
OEDIPE,  Hydrologic  systems. 

This  paper  describes  two  systems  designed  to  meet 
the  following  objectives:  (1)  To  provide  data  ac- 
quisition on  a  machine-readable  medium  by  means 
of  electronic  processesing,  thus  eliminating  the 
manual  or  asisted  processing  of  graphic  recordings 
which  has  always  been  a  difficult  area  in  hydrolo- 
gical studies;  (2)  To  improve  data  collection  realia- 
bility.  Graphic  recorders  are  very  sensitive  to  envi- 
ronmental characteristics  and  many  devices  and 
components,  such  as  clockwork  mechanisms, 
paper,  styluses,  pens,  etc.,  are  likely  to  be  adverse- 
ly affected;  (3)  To  store  significant  parameters 
only.  While  access  to  a  programmable  micro- 
processor enables  the  sensors  to  be  scanned  almost 
constantly,  the  storage  command  is  only  triggered 
if  the  parameter  variation  in  question  differs  signifi- 
cantly from  the  most  recently  stored  data;  and  (4) 
To  reduce  costs.  The  cost  of  precision  engineered 
and  clockwork  sensors  and  data  acquisition  control 
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systems,  which  are  only  manufactured  in  limited 
numbers,  can  only  increase  in  the  current  econom- 
ic climate.  The  systems  are:  (1)  the  CHLOE  hy- 
drological  processor  (Centrale  HydroLogique 
ORSTOM-ELSYDE)  using  silicon  sensors  and  a 
sophisticated  processing  unit;  and  (2)  OEDIPE 
(Organe  d'Enregistrement  Digital  de  l'lnformation 
PluviometriqE)  raingauge,  with  mechanical  sen- 
sors (tilting  bucket)  and  a  simple  processing  unit 
The  OEDIPE  system  is  available  at  a  modest  price 
and  is  suitable  for  use  by  non-skilled  personnel 
(See  also  W88-02617)  (Lantz-PTT) 
W88-02619 


APPLICATIONS  OF  MICROPROCESSORS 
AND  COMPUTERS  FOR  SOME  HYDROLOGI- 
CAL  OBSERVATIONS, 

Vizgazdalkodasi  Tudomanyos  Kutato  Intezet,  Bu- 
dapest (Hungary). 
L.  Palos,  and  O.  Starosolszky. 
IN:  Microprocessors  in  Operational  Hydrology. 
Proceedings  of  the  Technical  Conference  on  the 
Use  of  Microprocessors  and  Microcomputers  in 
Operational  Hydrology,  Geveva,  Switzerland, 
September  4-5,  1984.  D.  Reidel  Publishing  Co., 
Dordrecht,  The  Netherlands,  1986.  p  39-47,  4  fig,  1 
ref. 

Descriptors:  'Microprocessors,  'Computers,  ♦Hy- 
drology, *Data  acquisition,  Sampling,  Hydrologic 
systems. 

Applications  for  microprocessors  are  outlined 
briefly  in  this  paper,  demonstrating  that  micro- 
processors and  pocket  calculators  open  new  oppor- 
tunities in  the  domain  of  hydrological  observations 
for:  sampling  at  intervals  adjustable  without  limita- 
tion, adjusting  the  duration  of  sampling,  averaging 
the  samples  taken,  storage  and  display  of  the  values 
desired,  primary  processing  of  data  at  the  site  or 
station,  thus  merging  the  processes  of  observation 
and  processing.  A  process  has  thus  been  initiated, 
which  may  bring  about  radical  and  rapid  changes 
in  the  hydrological  data  acquisition  system  and  in 
the  hydrological  observation  network.  (See  also 
W88-026 17)  (Lantz-PTT) 
W88-O2620 


RELIABILITY  OF  MICROPROCESSOR- 
BASED  FLOOD-WARNING  SYSTEMS; 
CHOICE  OF  ARCHITECTURE  AND  DEGRAD- 
ED MODE  PROCEDURES;  FRENCH  EXPERI- 
ENCE, 
P.  A.  Roche. 

IN:  Microprocessors  in  Operational  Hydrology. 
Proceedings  of  the  Technical  Conference  on  the 
Use  of  Microprocessors  and  Microcomputers  in 
Operational  Hydrology,  Geveva,  Switzerland, 
September  4-5,  1984.  D.  Reidel  Publishing  Co., 
Dordrecht,  The  Netherlands,  1986.  p  49-57. 

Descriptors:  'Microprocessors,  'Flood  forecast- 
ing, 'Warning  systems,  'France,  'Data  acquisition, 
•Microcomputers,  Automation,  Computers,  Com- 
puter programs. 

The  French  Government  has  launched  a  large- 
scale  modernization  program  for  its  flood  warning 
systems  with  three  main  thrusts:  automation  of 
real-time  data  collection,  updating  and  improve- 
ment of  flood  forecasting  methods,  and  reorganiza- 
tion of  the  public  information  system.  It  is  dis- 
cussed how,  and  within  what  limits,  the  introduc- 
tion of  the  microprocessor  and  microcomputer  in 
the  data  collection  system  for  flood  warnings  has 
increased  the  reliability  of  the  whole  sequence  of 
operations.  The  development  of  higher-speed  flood 
warning  systems  is  essentially  linked  to  the  im- 
provement of  their  reliability.  The  introduction  of 
microprocessors  to  replace  both  electronic  hard- 
ware with  hard-wired  logic  and  electro-mechani- 
cal systems  has  made  for  considerable  gains  in  all 
areas:  reliability,  ease  of  maintenance,  adaptability, 
safeguards  and  operational  checks.  The  central 
sites  are  equipped  both  with  management  comput- 
ers for  automatic  driving  of  the  interrogation 
cycles,  and  computers  which  provide  simulations 
of  forecasting  methods,  elaborate  consistency 
checks  and  numerous  calculations  supplying  infor- 
mation to  assist  alarm  decision  taking,  which  had 
been,  until  now,  totally  inaccessible  in  real-time. 


Today's  software  should  be  designed  for  managing 
situations  of  degraded  mode  operation,  since  such 
situations   are   always    possible.    (See   also    W88- 
02617)  (Lantz-PTT) 
W88-02621 


REAL-TIME  RAINFALL  DATA  ACQUISITION 
SYSTEM, 

Royal  Observatory  (Hong  Kong). 
B.  Y.  Lee. 

IN:  Microprocessors  in  Operational  Hydrology. 
Proceedings  of  the  Technical  Conference  on  the 
Use  of  Microprocessors  and  Microcomputers  in 
Operational  Hydrology,  Geveva,  Switzerland, 
September  4-5,  1984.  D.  Reidel  Publishing  Co., 
Dordrecht,  The  Netherlands,  1986.  p  59-68,  2  fig,  2 
plates,  4  ref. 

Descriptors:  'Meteorlogical  data  collection,  'Rain- 
fall, 'Data  acquisition,  'Microprocessors,  'Auto- 
mation, Computers,  Electronic  equipment,  Rainfall 
data  acquisition  system,  RDAS. 

The  availability  of  relatively  inexpensive  micro- 
processors simplifies  considerably  the  electronic 
design  of  hardware.  Electronic  hardware  conven- 
tionally built  to  accomplish  some  of  the  design 
functions  is  replaceable  by  microprocessor  soft- 
ware. During  the  testing  and  implementation 
stages  of  the  RDAS,  efforts  have  been  saved  by 
simply  making  changes  in  the  software  instead  of 
having  to  redesign  the  electronic  circuitry.  In 
places  where  dedicated  telephone  lines  are  cost- 
prohibitive,  it  is  possible  to  make  modifications, 
mainly  software,  in  the  microprocessor  transmitter 
and  receiver  controllers  in  order  to  accomodate 
the  use  of  an  ordinary  dialling  circuit  as  the  com- 
munication link.  The  essential  parts  of  the  central 
control  system  of  the  RDAS  were  implemented  in 
November  1983  and  eight  rain  gages  became  oper- 
ational in  December  1983.  Apart  from  some  minor 
modifications  in  the  software  during  initial  oper- 
ation, there  have  been  no  major  faults  of  any  sort. 
Work  is  in  progress  to  incorporate  into  the  micro- 
processor transmitter  controller  at  the  field  site  an 
automatic  rainfall  recorder  which  stores  rainfall 
data  on  solid-state  Erasable  Programmable  Read- 
only Memory  (EPROM).  The  power  supply  to 
the  equipment  at  field  site  will  be  backed  up  by 
batteries.  These  measures  will  ensure  that  rainfall 
data  will  not  be  lost  in  case  of  telephone  line 
failures  and  power  stoppages  at  the  field  site.  (See 
also  W88  02617)  (Lantz-PTT) 
W88-02O22 


DEVELOPMENT  AND  SUPPORT  OF  MICRO- 
PROCESSOR TECHNOLOGY  FOR  HYDRO- 
LOGIC  DATA  COLLECTION  BY  THE  U.S.  GE- 
OLOGICAL SURVEY, 

Geological  Survey,  Reston,  VA.  Water  Resources 

Div. 

R.  W.  Paulson. 

IN:   Microprocessors   in  Operational   Hydrology. 

Proceedings  of  the  Technical  Conference  on  the 

Use  of  Microprocessors  and   Microcomputers  in 

Operational     Hydrology,     Geveva,     Switzerland, 

September  4-5,   1984.   D.  Reidel   Publishing  Co., 

Dordrecht,  The  Netherlands,  1986.  p  69-79,  1  fig,  1 

tab,  4  ref. 

Descriptors:  'Hydrologic  data  collections,  'Micro- 
processors, 'Hydrologic  data,  'Data  acquisition, 
'Computer  programs,  'Computers,  Data  collec- 
tions, Geological  Survey,  Adaptable  Hydrologic 
Data  Acquisition  System,  AHDAS,  Costs,  Instru- 
mentation, Electronic  equipment. 

The  U.S.  Geological  Survey's  Adaptable  Hydro- 
logic  Data  Acquisition  System  program 
(AHDAS),  from  the  time  it  was  identified  that  the 
existing  dta  collection  system  needed  upgrade, 
until  it  is  scheduled  to  begin  field  deployment,  will 
take  approximately  seven  years.  Throughout  this 
period,  the  Survey  has,  and  will  be,  conducting 
associated  studies  and  reviews  of  ancillary  issues. 
These  include  the  policy  and  legal  implications  of 
making  the  transition  to  a  magnetic  recording 
medium  from  a  punched  paper-tape  recording 
medium.  Studies  are  being  made  of  moving  from  a 
fixed  time  interval  of  data  recording  to  event- 
driven   sampling   schemes.    Proper   interfacing   of 
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AHDAS  with  the  distributed  information  system 
netword  will  be  addressed  so  that  the  two  major 
elements  of  the  data  system  can  harmoniously  be 
integrated.  Intensive  studies  are  being  conducted 
to  assure  that  the  Hydrologic  Instrumentation  Fa- 
cility (HIF),  which  is  the  Survey's  principal  hydro- 
logical  instrumentational  support  facility,  is  prop- 
erly equipped  and  staffed  to  support  the  mainte- 
nance, repair,  and  procurement  of  AHDAS  units, 
subassemblies  and  components.  (See  also  W88- 
02617)  (Lantz-PTT) 
W88-02623 


TELEMETERING  HYDROMETEOROLOGI- 
CAL  NETWORK  IN  MENDOZA,  ARGENTINA: 
ONE  YEAR  OF  EXPERIMENTS  AND  RE- 
SEARCH, 

Andean  Regional  Centre  of  INCYTH,  Mendoza 

(Argentina). 

P.  C.  Fernandez,  O.  Roby,  L.  Fornero,  and  J. 

Maza. 

IN:   Microprocessors   in   Operational   Hydrology. 

Proceedings  of  the  Technical  Conference  on  the 

Use  of  Microprocessors  and   Microcomputers  in 

Operational     Hydrology,     Geveva,     Switzerland, 

September  4-5,    1984.   D.   Reidel   Publishing  Co., 

Dordrecht,  The  Netherlands,  1986.  p  81-90,  7  fie,  2 
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Descriptors:  'Hydrometeorology,  'Telemetry, 
'Mendoza,  'Argentina,  'Data  acquisition,  'Mete- 
orological data  collection,  Remote  sensing,  'Auto- 
mation, Rainfall,  Forecasting,  Rainfall-runoff  rela- 
tionships, Model  studies,  Hydrology. 

The  development  of  increasingly  precise  automatic 
data-acquisition  equipment  at  decreasing  cost  has 
had  a  decisive  impact  on  the  instrumentation  in 
catchments  and  on  the  practical  possibility  of 
having  operational  real-time  systems  for  use  either 
as  flood  warning  networks  or  for  more  efficient 
water-resource  management.  These  facts  are  part 
of  the  reason  why  the  Andean  Regional  Centre  of 
INCYTH  is  currently  setting  up  a  telemetering 
network  on  a  pilot  area  of  600  sq  km  to  the  west  of 
the  city  of  Mendoza  in  the  foothills  of  the  Andean 
Cordillera.  From  the  point  of  view  of  hydrological 
research,  the  need  is  to  supplement  the  network  of 
12  stations  in  the  pilot  area  and  install  one  or  two 
stations  to  the  north  in  order  to  obtain  reports  on 
conditions  on  the  edges  of  the  nuclei  centered  over 
that  zone.  The  present  system  of  recording  rainfall 
or  level  data  at  the  central  station  takes  a  minimum 
of  three  minutes  and  must  be  reduced  at  least  to 
one  minute  in  order  to  have  an  undistorted  deter- 
mination of  both  rainfall  and  flows.  Another  two 
flow  measuring  stations  must  be  set  up  to  analyze 
the  response  of  the  larger  catchments  which  are 
totally  or  partially  affected  by  storms.  In  order  to 
obtain  a  hydrological  alerts  system,  the  following 
is  required:  to  supplement  the  network,  taking  it 
into  areas  at  present  not  covered  both  in  the  rural 
and  suburban  area  to  the  east  of  the  stations  now  in 
service  and  even  into  the  urban  area;  to  duplicate 
the  data-collection,  processing  and  archiving 
equipment  of  the  central  station;  and  to  set  up  an 
automatic  power  generator  in  order  to  avoid  dis- 
ruption of  service  during  power  cuts.  The  develop- 
ment of  rainfall  and  discharge  forecasting  technol- 
ogy using  computerized  radar  or  sectorized  weath- 
er satellite  images  (eg.,  real-time)  calls  for  net- 
works of  this  kind  for  their  calibration  and  verifi- 
cation. (See  also  W88-02617)  (Lantz-PTT) 
W88-02624 
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and  retrieval,  *Meteorological  data  collection, 
•Minicomputers,  "Computer  programs,  "Net- 
works, Environmental  policy,  Hydrometeorology, 
Hydrology,  Automation. 

In  Romania,  environmental  parameters  such  as: 
barometric  pressure,  air  temperature,  humidity, 
wind  speed  and  direction,  precipitation,  solar  radi- 
ation, snowfall,  radioactivity,  pollution,  and  water 
levels  are  measured  by  human  operators  or  by 
automatic  stations  with  associated  sensors,  trans- 
mission and  processing  of  the  data  obtained,  result- 
ing in  minicomputer  oriented  data  collection  sys- 
tems. To  collect  environmental  data  from  a  large 
geographical  area,  many  such  acquisition  systems 
must  be  connected  in  a  hierarchical,  flexible  and 
highly  reliable  system  structure.  The  purpose  of 
the  system  is  to  collect,  process  and  transmit  en- 
viornmental  data  in  real-time  to  end-users  to  be 
used  in  meteorology,  hydrology,  flood  forecasting 
and  warning,  pollution  control,  river  management, 
agriculture  and  transport.  The  application  software 
runs  on  CORAL  or  INDEPENDENT  Romanian 
minicomputers,  but  also  on  any  of  the  PDP-11 
minicomputers  (DEC)  using  RSX-11M  VS.2  oper- 
ating system  and  DECNET-U  m  minicomputer 
network  software,  with  small  modifications  re- 
quired by  any  device  drivers.  The  task  for  data 
acquisition  from  the  automatic  stations  can  be 
modified  to  be  used  for  other  type  of  stations.  (See 
also  W88-02617)  (Lantz-PTT) 
W88-02625 
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Hydrology  has  evolved  into  an  important  engi- 
neering science  which  is  the  basis  of  large  scale 
studies  and  expensive  hydraulic  engineering  works 
with  important  social-economic  and  environmental 
impact.  This  evolution  has  been  enhanced  by  the 
use  of  computers,  which  allows  for  vast  quantities 
of  field  measurements  to  be  treated  and  analyzed. 
Computer  models  are  now  being  used  for  all  kinds 
of  hydrological  applications,  while  in  earlier  days 
one  had  to  be  satisfied  with  oversimplified  empiri- 
cal formulae.  The  Laboratory  of  Hydrology  of  the 
Free  University  Brussels,  in  cooperation  with  the 
Center  for  Statistics  and  Operations  Research  and 
the  Laboratory  of  Informatics,  has  developed  vari- 
ous research  projects  dealing  with  quantitative  and 
qualitative  aspects  of  water.  Attention  was  first 
drawn  to  the  study  of  the  automatic  control  of 
flood  reservoirs.  It  was  necessary  to  develop  'intel- 
ligent measuring  stations'  (IMS)  to  pursue  this 
goal.  The  first  prototype  of  the  IMS  has  been 
operational  since  March  1983  and  controls  the 
meteorological  station  at  the  campus  Oefenplein  of 
the  Free  University  of  Brussels.  The  following 
instruments  are  collecting  data  on  a  10-min  time 
base:  2  types  of  raingages,  1  air-theromometer,  1 
hygrometer,  1  barometer,  1  solarimeter,  1  wind 
speed  meter,  and  1  wind  direction  meter.  These 
data  are  stored  on  floppy  discs  for  about  one 
month.  Afterwards  they  are  transferred  to  the 
mainframe  computer  for  further  processing.  The 
reliability  of  this  system  during  the  period  1.1.83- 
1.6.84  was  about  80%.  The  missing  data  were  the 
result  of  surcharge  of  the  Minicomputer  and  the 
fact  that  the  IMS  was  a  prototype.  The  nominal 
total  hardware  cost  of  this  prototype,  exclusive  the 
measuring  instruments,  the  telemetry  system  and 
the  minicomputer,  can  be  rated  at  about  60,000  BF. 
(See  also  W88-026I7)  (Lantz-PTT) 
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MicroTIDEDA  is  a  computer  system  for  process- 
ing time-dependent  data,  particularly  hydrological 
data.  The  software,  like  other  data  base  systems 
can  be  used  to  collect,  edit,  store,  display  and 
analyze  the  information  it  is  given.  MicroTI- 
DEDA uses  programming  techniques  which  allow 
numerical  data  to  be  filed  in  the  minimum  amount 
of  disk  space  and  retrieved  at  high  speed.  This  has 
enabled  the  transfer  to  microcomputers  of  software 
which  originally  required  a  mainframe  computer 
to  run.  MicrotTIDEDA  deals  with  data  that  are 
naturally  recorded  as  a  time  sequence.  Examples 
are  streamflows,  rainfall,  air  temperatures  and  elec- 
tric power  generation.  The  lack  of  an  elaborate 
data  structure  in  such  data  sequence  allows  simple 
processing  methods,  and  only  the  large  quantity  of 
data  justifies  the  use  of  an  electronic  computer. 
The  microTIDEDA  program  accepts  data  from  a 
variety  of  automatic  recording  instruments.  The 
data  is  stored  in  a  form  designed  to  facilitate 
checking,  correcting  and  analysis,  and  a  compre- 
hensive set  of  aids  is  provided  for  these  purposes. 
When  microTIDEDA  is  manipulating  data,  it  can 
apply  a  combination  of  linear  and  nonlinear  trans- 
formations. The  linear  transformation  allows  the 
application  of  scale  and  additive  factors,  while  the 
nonlinear  transformation  is  performed  by  applying 
a  user-defined  function  to  the  data.  This  function  is 
entered  as  a  series  of  discrete  values,  and  for 
hydrological  data  allows  the  representation  of 
state-to-discharge  rating  curves.  Features  available 
in  microTIDEDA  fall  into  five  categories:  (1) 
processes  which  provide  general  statistical  summa- 
ries; (2)  Processes  which  allow  data  entry;  (3) 
Processes  which  deal  with  the  correction,  storage 
and  deletion  of  data,  the  manipulation  of  files  and 
batches,  and  the  efficient  use  of  space;  (4)  A  proc- 
ess which  lets  the  user  write  his  own  data  analysis 
software  using  a  simple  programming  language; 
and  (5)  Several  processes  which  control  a  soft- 
ware's operating  environment.  (See  also  W88- 
02617)  (Lantz-PTT) 
W88-02628 


EXPERIENCE  OF  MICROPROCESSORS  IN 
THE  NATIONAL  AUTOMATIC  DATA  ACQUI- 
SITION SYSTEM  IN  SWEDEN, 

Sveriges  Meteorologiska  och  Hydrologiska  Inst., 

Norrkoeping. 

T.  Hovberg,  and  J.  Nilsson. 

IN:   Microprocessors   in   Operational   Hydrology. 

Proceedings  of  the  Technical  Conference  on  the 

Use  of  Microprocessors  and  Microcomputers  in 

Operational     Hydrology,     Geveva,     Switzerland, 

September  4-5,   1984.   D.   Reidel  Publishing  Co., 

Dordrecht,  The  Netherlands,   1986.  p   141-153,  6 

fig,  8  ref. 

Descriptors:  "Data  acquisition,  "Hydrologic  data 
collections,  "meteorologic  data  collection,  "Com- 
puters, "Computer  programs,  "Automation, 
"Microcomputers,  "Sweden,  Hydrologic  data, 
Data  storage  and  retrieval,  Hydrologic  data  collec- 
tions, Costs. 

The  Swedish  Meteorological  and  Hydrological  In- 
stitute started  to  use  microprocessors  in  1977. 
Today  approximately  60  field  stations  (ADAT) 
equipped  with  microprocessors  are  in  operation 
and  another  40  field  stations  will  be  taken  into 
operation  in  the  next  2-3  years.  Experiences  indi- 


cate that  complicated  data  collection  projects  can 
be  solved  in  a  relatively  simple  way  by  using 
microprocessors  and  software  instead  of  only  hard- 
ware. The  technique  is  so  powerful  that  the  limita- 
tion is  rather  the  lack  of  creative  imagination  than 
the  capability  of  the  computer.  It  is  an  enormous 
advantage  to  have  the  maintenance  of  both  the 
hardware  and  the  software  in  the  same  organiza- 
tion. This  means  that  the  data  acquisition  system 
must  be  built  up  in  a  modular  way,  from  the  sensor 
to  data  storage.  Development  and  maintenance  of 
software  is  expensive.  Costs  can  be  reduced  by 
using  the  same  type  of  microprocessor  in  so  many 
applications  as  possible  and  to  build  up  a  library  of 
calculation  modules.  By  combining  the  modules,  a 
suitable  program  for  a  new  station  can  be  pro- 
duced with  a  minimum  of  costs.  It  is  preferable  to 
use  only  one  central  station  to  collect  data.  The 
need  of  real-time  data  in  local  areas,  for  instance 
airfields,  pilot  houses,  road  authorities,  mountain 
cable-car  stations,  ect,  is  satisfied  by  locally  placed 
displays.  Updating  is  done  every  time  the  central 
station  makes  a  data  collection  or  from  the  displays 
if  needed.  (See  also  W88-02617)  (Lantz-PTT) 
W88-02629 


SHORT    TERM    SNOWMELT    FLOW    FORE- 
CAST SYSTEM, 

For  primary  bibliographic  entry  see  Field  2B. 
W88-02630 


COMPREHENSIVE    HYDROLOGICAL    DATA 
SYSTEM, 

Ministry  of  Works  and  Development,  Wellington 
(New  Zealand). 

M.  E.  U.  Taylor,  and  S.  M.  Thompson. 
IN:  Microprocessors  in  Operational  Hydrology. 
Proceedings  of  the  Technical  Conference  on  the 
Use  of  Microprocessors  and  Microcomputers  in 
Operational  Hydrology,  Geveva,  Switzerland, 
September  4-5,  1984.  D.  Reidel  Publishing  Co., 
Dordrecht,  The  Netherlands,  1986.  p  195-203,  5 
fig- 
Descriptors:  "Hydrologic  data,  "Data  acquisition, 
"New  Zealand,  "Hydrologic  data  collections,  "Te- 
lemetry, Data  evaluation,  Data  storage  and  retriev- 
al, Floods,  Forecasting,   Rainfall,  Water  quality. 

The  water  resource  is  very  important  to  the  New 
Zealand  economy.  Floods  severe  enough  to  cause 
damage  to  property  occur  somewhere  in  New 
Zealand  about  once  a  year  on  average.  Accurate 
water  resource  data  is  therefore  given  a  high  prior- 
ity by  the  water  resource  management  authority. 
In  the  mide  1970's  a  scheme  for  telemetering  much 
of  this  data  was  proposed.  Feasibility  studies 
showed  that  in  addition  to  improved  flood  warning 
and  forecasting,  substantial  operational  savings 
could  result  in  hydrological  data  collection.  Many 
of  the  key  hydrological  and  rainfall  measuring 
stations  are  located  in  inaccessible  country  requir- 
ing access  by  helicopter  or  a  several-day  trip  using 
four  wheel  drive  vehicles.  The  overall  system  pro- 
vides accurate  measurement,  data  transfer,  quality 
assurance,  data  handling  and  storage,  and  applica- 
tions software  (including  flood  forecasting).  Sen- 
sors for  stage,  rainfall  and  water  quality,  radio 
telemetry  equipment,  and  data  handling  aspects  of 
the  system  are  discussed.  Whereas  earlier  all  data 
editing  involved  handling  both  by  a  centralized 
data  processing  system  and  by  later  manual  editing 
by  field  staff,  nowadays  the  data  entry  EDP  is  all 
carried  out  by  field  staff.  Time  savings  amount  to 
weeks  and  sometimes  months,  and  editing  is  now 
done  while  events  are  fresh  in  staffs'  memories. 
When  the  telemetry  and  integration  of  the  whole 
system  is  complete  in  four  years  time,  the  automted 
data  quality  assurance  procedures  will  assist  great- 
ly in  standardizing  the  quality  of  data  produced  by 
the  22  different  national  and  local  agencies  in- 
volved. The  New  Zealand  Treasury  estimates  the 
return  from  operational  savings  alone  would  be 
24%  pa.  The  savings  resulting  from  better  flood 
forecasts  are  an  additional  bonus.  (See  also  W88- 
02617)  (Lantz-PTT) 
W88-02634 
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EXPERIENCE  ON  THE  USE  OF  AN  AUTO- 
MATIC DATA  COLLECTION  AND  TRANSMIS- 
SION SYSTEM  IN  A  HYDROLOGICAL  RE- 
SEARCH BASIN, 

Eidgenoessische  Technische  Hochschule,   Zurich 

(Switzerland). 

F.  Koch,  and  H.  Lang. 

IN:   Microprocessors   in   Operational   Hydrology. 

Proceedings  of  the  Technical  Conference  on  the 

Use  of  Microprocessors  and   Microcomputers  in 

Operational     Hydrology,     Geveva,     Switzerland, 

September  4-5,    1984.   D.   Reidel   Publishing  Co., 

Dordrecht,  The  Netherlands,   1986.  p  205-212,  3 

fig,  3  tab. 

Descriptors:  'Data  acquisition,  'Hydrologic  data, 
•Hydrology,  'Automation,  'Hydrologic  data  col- 
lections, "Telemetry,  Measuring  instruments,  Data 
transmission,  Data  storage  and  retrieval,  Hydrome- 
teorology,  Precipitation,  Temperature,  Lysimeters, 
Gamma  radiation. 

Instrumentation  in  the  Rietholzbach  catchment 
(3.18  sq  km,  690-950  m)  in  Switzerland  was  started 
in  1975.  It  was  decided  to  use  an  automatic  data 
collection  and  transmission  system  to  have  a  con- 
tinuous control  of  the  measuring  system  and  of  the 
sensors  used  in  order:  (a)  to  reduce  time  for  main- 
tenance; (b)  to  reduce  loss  of  records  in  case  of 
failures  in  the  observation  system;  and  (c)  to  have 
the  data  available  at  any  time  for  processing  in  the 
operational  real-time  forecasting  and  in  the  analysis 
of  the  actual  hydrological  processes.  The  data  col- 
lection system  measures  at  the  following  compo- 
nents: discharge  gauging  station  Rietholzbach,  in- 
cluding a  pneumatic  gauge  for  analogue  and  digital 
recording;  and  Hydrometeorological  station  Buel, 
including  different  sensors  for  airtemperature,  air 
humidity,  soil  temperature,  precipitation,  radiation 
components,  lysimeter  weight  and  outflow  (3.14  sq 
m  surface  area,  2.30  m  soil  profile),  gamma  radi- 
ation device  for  snow  water  euivalent  and  soil 
moisture  (also  used  for  class-A-pan  water  level), 
meltwater  lysimeter.  The  operation  of  this  system 
over  a  period  of  nine  years  has  confirmed  its 
irretrievability  to  offering  a  continuous  control  of 
the  system,  including  the  sensors,  and  by  providing 
realtime  information  about  the  hydrological 
events.  The  great  benefit  therefore  lies  obviously 
in  the  automatic  transmission  of  the  data.  At  the 
same  time  the  observation  data  are  available  for 
real  time  operational  orecasting  purposes.  The  im- 
portance of  maintenance  by  trained  personnel  is  to 
be  emphasized.  Cost  and  benefit  considerations  are 
clearly  on  the  side  of  benefit,  if  manpower  is  taken 
into  account,  which  would  be  necessary  without 
teletransmission  to  check  the  recording  systems  in 
the  field  and  to  collect  data  necessary  for  daily 
operational  purposes.  (See  also  W88-02617) 
(Lantz-PTT) 
W88-02635 


COMPUTERIZED  SUPERVISION  AND  CON- 
TROL OF  DUJAILAH  IRRIGATION  PROJECT, 

Baghdad  Univ.  (Iraq).  Coll.  of  Engineering. 
For  primary  bibliographic  entry  see  Field  3F. 
W88-02636 


SYNCHRONOUS  FLUORESCENCE  SPECTRA 
OF  NATURAL  WATERS:  TRACING  SOURCES 
OF  DISSOLVED  ORGANIC  MATTER, 

North  Carolina  Univ.   at  Chapel   Hill.   Dept.   of 

Environmental  Sciences  and  Engineering. 

S.  E.  Cabaniss,  and  M.  S.  Shuman. 

Marine  Chemistry  MRCHBD,  Vol.  21,  No.  1,  p 

37-50,  May  1987.  7  fig,  2  tab,  20  ref.  NSF  Grant 

OCE-85- 12069. 

Descriptors:  'Fluorescence,  'Measuring  instru- 
ments, 'Spectral  analysis,  'Tracers,  'Analytical 
methods,  'Natural  waters,  'Rivers,  Ions,  Metals, 
Regression  analysis. 

The  fluorescence  of  North  Carolina  river  samples 
observed  simultaneously  by  scanning  excitation 
and  emission  wavelengths  at  a  fixed  wavelength 
difference  of  25  nm  produced  synchronous  spectra 
characteristic  of  each  sample's  dissolved  organic 
matter.  Examination  of  the  spectra  of  two  river 
samples  for  pH,  copper,  magnesium  and  ferric  iron 
effects  revealed  that  the  metals  affect  only  fluores- 


cence intensity  whereas  pH  alters  both  intensity 
and  spectral  shape.  Mixtures  of  up  to  four  rivers 
were  resolved  using  linear  regression  analysis  and 
the  synchronous  spectrum  of  each  component  in 
the  mixture.  A  similar  analysis  of  field  samples  may 
be  useful  for  tracing  the  source,  circulation  and 
mixing  of  dissolved  organic  matter  in  coastal 
waters,  lakes  or  estuaries.  (Author's  abstract) 
W88-02676 


REMOTE  SENSING  OF  SUBMERGED  AQUAT- 
IC VEGETATION  IN  LOWER  CHESAPEAKE 
BAY:  A  COMPARISON  OF  LANDSAT  MSS  TO 
TM  IMAGERY, 

Bigelow  Lab.  for  Ocean  Sciences,  West  Boothbay 

Harbor,  ME. 

S.  G.  Ackleson,  and  V.  Klemas. 

Remote  Sensing  of  Environment  RESEA7,  Vol. 

22,  No.  2,  p  235-248,  July  1987.  3  fig,  5  tab,  18  ref. 

NASA  Contract  NAS5-27580  and  NASA  Grant 

NAGW0374. 

Descriptors:  'Remote  sensing,  'Satellite  technolo- 
gy, 'Submerged  plants,  Algorithms,  Water  depth, 
Model  studies,  Canopy,  Comparison  studies, 
Chesapeake  Bay. 

Landsat  Multispectral  Scanner  and  Thematic 
Mapper  imagery,  obtained  simultaneously  over 
Guinea  Marsh,  VA,  were  analyzed  and  compared 
for  their  ability  to  detect  submerged  aquatic  vege- 
tation (SAV).  An  unsupervised  clustering  algo- 
rithm was  applied  to  each  image,  where  the  input 
classification  parameters  are  defined  as  functions  of 
apparent  sensor  noise.  Class  confidence  and  accu- 
racy were  computed  for  all  water  areas  by  com- 
paring the  classified  images,  pixel-by-pixel,  to  ras- 
terized  SAV  distributions  derived  from  color  aerial 
photography.  To  illustrate  the  effect  of  water 
depth  upon  classification  error,  areas  of  depth 
greater  than  1.9  m  (6  ft)  were  masked  and  class 
confidence  and  accuracy  recalculated.  A  single- 
scattering  radiative  transfer  model  is  used  to  illus- 
trate how  percent  canopy  cover  and  water  depth 
affect  the  volume  reflectance  from  a  water  column 
containing  SAV.  For  a  submerged  canopy  that  is 
morphologically  and  optically  similar  to  Zostera 
marina  inhabiting  Lower  Chesapeake  Bay,  dense 
canopies  may  be  isolated  by  masking  optically 
deep  water.  For  less  dense  canopies,  the  effect  of 
increasing  water  depth  is  to  increase  the  apparent 
percent  crown  cover,  which  may  result  in  classifi- 
cation error.  (Author's  abstract) 
W88-02678 


CALIBRATION  OF  THEMATIC  MAPPER 
THERMAL  DATA  FOR  WATER  SURFACE 
TEMPERATURE  MAPPING:  CASE  STUDY  ON 
THE  GREAT  LAKES, 

Wisconsin  Univ.,  Madison.  Inst,  for  Environmental 

Studies. 

R.  G.  Lathrop,  and  T.  M.  Lillesand. 

Remote  Sensing  of  Environment  RESEA7,  Vol. 

22,  No.  2,  p  297-307,  July  1987.  6  fig,  3  tab,  8  ref. 

Federal  G.ant  NA80OAA-D-OO086,   Project   144- 

U824. 

Descriptors:  'Model  studies,  'Remote  sensing, 
'Satellite  technology,  'Mapping,  'Water  tempera- 
ture, 'Great  Lakes,  Infrared  imagery,  Prediction, 
Calibrations. 

The  potential  utility  of  Landsat-5  Thematic 
Mapper  (TM)  thermal  IR  (Band  6)  data  for  meas- 
uring and  mapping  surface  water  temperatures  of 
the  Great  Lakes  is  analyzed.  Two  contiguous  TM 
scenes  were  collected  on  18  July  1984  over  the 
Green  Bay-North  Central  Lake  Michigan  and  Mil- 
waukee-South Central  Lake  Michigan  regions,  re- 
spectively. The  TM  thermal  IR  data  were  empiri- 
cally calibrated  using  surface  reference  data.  The 
regression  model  so  developed,  was  then  used  to 
map  surface  temperature  over  the  entire  TM  cov- 
erage area.  Surface  reference  data  points  not  used 
in  the  original  calibration  were  used  to  test  the 
predictive  capability  of  the  model  over  a  wider 
geographic  area.  As  part  of  the  Landsat  Image 
Data  Quality  Analysis  effort  (LIDQA),  Bartolucci 
et  al.  have  investigated  the  absolute  calibration  of 
TM  thermal  IR  data.  Application  of  these  calibra- 
tion equations  to  this  data  set  verified  their  accura- 
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cy,  resulting  in  a  root  mean  square  error  of  less 

than  1  C.  (Author's  abstract) 

W88-02679 


INTERACTION  BETWEEN  A  NATURAL 
SNOWFALL  AND  A  COOLING  TOWER 
PLUME:  AN  EXPERIMENTAL  STUDY  WITH 
A  MILLIMETRIC  DOPPLER  RADAR, 

Clermont-Ferrand-2  Univ.,  Lannemezan  (France). 

Center  of  Atmospheric  Research. 

For   primary   bibliographic   entry   see   Field   6G. 

W88-02686 


ION-CHROMATOGRAPHIC  TRACE  ANALY- 
SIS OF  AMPEROMETRICALLY  DETECTABLE 
ANIONS  IN  WATER  (IONEN-CHROMATO- 
GRAPHISCHE  SPURENANALYSE  AMPERO- 
METRISCH  DETEKTIERBARER  ANIONEN  IN 
WASSERN), 

Stuttgart  Univ.  (Germany,  F.R.).  Inst,  fuer  Le- 
bensmittelchemie. 

For  primary  bibliographic  entry  see  Field  5A. 
W88-02724 


PRECONCENTRATION  OF         SILVER(I), 

GOLD(III)  AND  PALLADIUM(II)  IN  WATER 
SAMPLES         WITH         2,2'-DIPYRIDYL-3-((4- 
AMINO-5-MERCAPTO)-l,2,4- 
TRIAZOLYDHYDRAZONE   SUPPORTED   ON 
SILICA  GEL, 

Thessaloniki  Univ.,  Salonika  (Greece).  Lab.  of  An- 
alytical Chemistry. 

For  primary  bibliographic  entry  see  Field  5A. 
W88-02725 


APPLICATION  OF  THE  TRITIUM  INTER- 
FACE METHOD  FOR  DETERMINING  RE- 
CHARGE RATES  TO  UNCONFINED  DRIFT 
AQUIFERS:  I.  HOMOGENEOUS  CASE, 

Michigan  State  Univ.,  East  Lansing.  Dept.  of  Geo- 
logical Sciences. 

For  primary  bibliographic  entry  see  Field  2F. 
W88-02767 


MEMBRANE  FILTER  METHOD  FOR  THE 
ENUMERATION  OF  AQUATIC  AMMONI- 
FIERS, 

Colorado    State    Univ.,    Fort    Collins.    Dept.    of 
Microbiology  and  Environmental  Health. 
For  primary  bibliographic  entry  see  Field  5B. 

W88-02831 


RELATION  BETWEEN  MEASURED  RADAR 
REFLECTIVITY  AND  SURFACE  RAINFALL, 

P.  M.  Austin. 

Monthly  Weather  Review,  MRWEAB,  Vol.  115, 

No.  5,  p  1053-1070,  May  1987.  23  fig,  7  tab,  27  ref. 

Descriptors:  'Reflectivity,  'Measuring  instru- 
ments, 'Radar,  'Rainfall,  Rainfall  patterns,  Weath- 
er, Storms,  Remote  sensing,  Comparison  studies. 

A  number  of  physical  factors  that  influence  the 
relation  between  measured  radar  reflectivity  and 
surface  rainfall  are  considered  both  theoretically 
and  through  detailed  comparisons  of  radar  and 
raingauge  measurements.  These  factors  include 
natural  differences  in  raindrop-size  distributions, 
enhancement  of  radar  reflectivity  by  presence  of 
hailstones  or  melting  snow,  diminution  of  reflectiv- 
ity by  downdrafts,  and  low-level  changes  in  rain- 
fall rate  caused  by  accretion  or  evaporation.  Re- 
sults of  374  comparisons  in  twenty  storms,  which 
cover  a  wide  variety  of  synoptic  situations  and 
rainfall  patterns,  are  presented.  Magnitudes  of  the 
effects  of  the  different  factors  are  estimated,  and 
storm  types  where  they  are  likely  to  be  significant 
are  pointed  out.  Also,  some  ways  of  compensating 
for  the  observed  effects  are  suggested.  (Author's 
abstract) 
W88-02839 


ELECTROMETRIC  DETERMINATION  OF 
THE  PH  OF  ATMOSPHERIC  PRECIPITA- 
TION, 


157 


Field  7— RESOURCES  DATA 
Group  7B — Data  Acquisition 


Kernforschungsanlage  Juelich  G.m.b.H.  (Germa- 
ny, F.R.).  Inst,  fuer  Angewandte  Physikalische 
Chemie. 

For  primary  bibliographic  entry  see  Field  5A. 
W88-02854 


RESEARCH  IN  ENVIRONMENTAL  POLLU- 
TION: III.  DETERMINATION  OF  NITROFEN 
IN  MAIN-  AND  RHINE- 

FISH(UNTERSUCHUNGEN  ZUR  UMWELTBE- 
LASTUNG:  III.  BESTIMMUNG  VON  NITRO- 
FEN IN  MAIN-  UND  RHEINFISHEN), 
Hessische     Landwirtschaftliche     Versuchsanstalt, 
Darmstadt  (Germany,  F.R.). 
For  primary  bibliographic  entry  see  Field  5B. 
W88-02856 


ION  AND  TEMPERATURE  DEPENDENCE  OF 
ELECTRICAL  CONDUCTANCE  FOR  NATU- 
RAL WATERS, 

Minnesota  Univ.,  Duluth.  Dept.  of  Chemistry. 
J.  A.  Sorensen,  and  G.  E.  Glass. 
Analytical  Chemistry  ANCHAM,  Vol.  59,  No.  13, 
p  1594-1597,  July  1987.  4  fig,  2  tab,  18  ref.  EPA 
Cooperative  Agreement  CR809412. 

Descriptors:  'Analytical  methods,  'Measuring  in- 
struments, 'Mathematical  equations,  'Water  analy- 
sis, 'Conductivity,  'Solutions,  'Conductance, 
Ions,  Lakes,  Water  quality. 

Four  empirical  equations  describing  the  tempera- 
ture dependence  of  electrical  conductance  of  aque- 
ous solutions  are  compared  for  the  case  of  single 
electrolytes.  The  best  method  uses  a  modified 
Walden  product  where  the  log  of  the  ratio  be- 
tween the  conductances  at  two  temperatures  is 
assumed  to  be  proportional  to  the  log  of  the  corre- 
sponding ratio  of  viscosities,  that  is,  log  (X  sub  tl/ 
X  sub  t2)  =  K  log  (eta  sub  t2/eta  sub  tl).  A  basis 
for  predicting  the  constant  of  proportionality  for 
mixed  systems  given  the  ion  concentrations  is  pro- 
posed and  the  dependence  of  ionic  strength  effects 
and  ion  association  is  discussed.  The  value  of  K 
may  also  be  estimated  from  the  hydrogen  ion  con- 
centration (in  micromoles  per  liter)  where  K  = 
0.941  -  0.00639(H  +  )  as  found  by  regression  of  data 
for  692  lakes.  A  case  study  of  time  trend  data  for 
lakes  is  presented.  (Author's  abstract) 
W88-02857 


DESIGN  AND  EVALUATION  OF  AN  ELEC- 
TROCHEMICAL SENSOR  FOR  DETERMINA- 
TION OF  DISSOLVED  OXYGEN  IN  WATER, 

Universidad   Nacional   de   San   Luis   (Argentina). 

Facultad  de  Quimica,  Bioquimica  y  Farmacia. 

S.  Quintar  de  Guzman,  O.  M.  Baudino,  and  V.  A. 

Cortinez. 

Talanta  TLNTA2,  Vol.  34,  No.  6,  p  551-554,  June 

1987.  4  fig,  2  tab,  15  ref. 

Descriptors:  'Analytical  methods,  'Measuring  in- 
struments, 'Dissolved  oxygen,  'Electrochemical 
sensors,  'Design  criteria,  Performance  evaluation, 
Voltammetry,  Field  tests,  Costs,  Cathodes,  Sensi- 
tivity. 

A  voltammetric  cell  with  a  graphite-paste  cathode 
and  silver-wire  anode  was  designed  for  dissolved 
oxygen  determinations  in  water.  Its  most  important 
features  were  evaluated  in  laboratory  and  field 
studies.  Several  advantages  such  as  higher  sensitiv- 
ity, wider  linear  response  interval,  negligible  inter- 
ference due  to  carbon  dioxide,  and  shorter  re- 
sponse time,  besides  its  low  cost  and  simple  con- 
struction, were  found  when  it  was  compared  with 
sensors  having  a  platinum  cathode.  (Author's  ab- 
stract) 
W88-02862 


METHOD     FOR     MEASURING     ENRICHED 
LEVELS  OF  DEUTERIUM  IN  SOIL  WATER, 

Cold    Regions    Research   and    Engineering    Lab., 

Hanover,  NH. 

For   primary   bibliographic   entry   see   Field   2G. 

W88-02891 


SATELLITE  SUPPORT  TO  THE  SIERRA  CO- 
OPERATIVE PILOT  PROJECT:  1979/80  AND 
1980/81, 

Colorado  State  Univ.,  Fort  Collins.  Dept.  of  At- 
mospheric Science. 

J.  L.  Behunek,  and  T.  H.  Vonder  Haar. 
Interim  Progress  Report  to  Bureau  of  Reclama- 
tion, Office  of  Atmospheric  Resources  Manage- 
ment, September  1984.  74  p,  23  fig,  5  tab,  7  ref,  2 
append,  Contract  No.  9-07-85- V0025. 

Descriptors:  'Remote  sensing,  'Satellite  technolo- 
gy, 'Weather  modification,  'Precipitation,  'Mete- 
orological data  collection,  Data  collections,  Sierra 
Cooperative  Pilot  Project,  Sierra  Nevada  Range, 
Clouds,  Orographic  precipitation. 

Digital  satellite  data  were  collected  and  analyzed 
in  support  of  the  1979/80  and  1980/81  Sierra  Co- 
operative Pilot  Project  field  seasons.  Data  from  the 
visible  and  IR  spectral  channels  encompassed  the 
Sierra  Nevada  Range  and  surrounding  regions.  All 
satellite  data  were  carefully  navigated  to  allow  the 
accurate  location  of  geographic  points  within  the 
images.  Those  data  were  permanently  archived  on 
magnetic  tape.  Remote  surface  meteorological  sta- 
tion data  also  were  collected.  Analyses  of  the 
digital  satellite  data  were  performed  in  statistical 
and  case  study  modes.  Cloud  top  temperature  sta- 
tistics that  were  computed  according  to  Precipita- 
tion Echo  Type  (PET)  diagnosed  a  mean  cloud 
top  temperature  for  each  PET  and  examined  the 
natural  variability  of  the  PETs.  Those  statistics 
suggest  a  possible  modification  potential  for  the 
CI,  C2  and  NE  PETs.  A  case  study  of  the  cloud 
top  temperature-precipitation  relation  showed  that 
satellite  data  could  provide  a  precipitation  covar- 
iate,  especially  when  cellular  convection  was  ex- 
cluded. Another  case  study  demonstrated  that 
PETs  can  be  identified  from  the  satellite  data, 
resulting  in  an  increased  area  over  which  they  can 
be  observed.  Cirrus  clouds  were  a  constraint  for 
both  case  studies.  (Author's  abstract) 
W88-02943 


A  TWO-DIMENSIONAL  GRAPHING  PRO- 
GRAM FOR  THE  TEKTRONIX  4050-SERIES 
GRAPHICS  COMPUTERS, 

Geological  Survey,  Denver,  CO.  Water  Resources 
Div. 

K.  L.  Kipp. 

Available  from  OFSS,  USGS,  Box  25425,  Lake- 
wood,  CO  80225.  USGS  Water-Resources  Investi- 
gations Report  83-4087,  1983.  47  p,  11  fig,  1  tab. 

Descriptors:  'Computer  programs,  'Graphical 
methods,  'Graph-plotting  programs,  Data  process- 
ing, Tektronix,  PLOT2D. 

A  refined,  two-dimensional  graph-plotting  pro- 
gram was  developed  for  use  on  Tektronix  4050- 
series  graphics  computers.  Important  features  of 
this  program  include:  any  combination  of  logarith- 
mic and  linear  axes,  optional  automatic  scaling  and 
numbering  of  the  axes,  multiple-curve  plots,  char- 
acter or  drawn  symbol-point  plotting,  optional  car- 
tridge-tape data  input  and  plot-format  storage,  op- 
tional spline  fitting  for  smooth  curves,  and  built-in 
data-editing  options.  The  program  is  run  while  the 
Tektronix  is  not  connected  to  any  large  auxiliary 
computer,  although  data  from  files  on  an  auxiliary 
computer  easily  can  be  transferred  to  data-car- 
tridge for  later  plotting.  The  user  is  led  through 
the  plot-construction  process  by  a  series  of  ques- 
tions and  requests  for  data  input.  Five  example 
plots  are  presented  to  illustrate  program  capability 
and  the  sequence  of  program  operation.  (USGS) 
W88-03002 


PHROINPT-AN  INTERACTIVE  COMPUTER 
PROGRAM  FOR  CONSTRUCTING  INPUT 
DATA  SETS  TO  THE  GEOCHEMICAL  SIMU- 
LATION PROGRAM  PHREEQE, 

Geological  Survey,  Reston,  VA.  Water  Resources 

Div. 

G.  W.  Fleming,  and  L.  N.  Plummer. 

Available  from  OFSS,   USGS,   Box   25425,   Fed. 

Ctr.,  Denver,  CO  80225.  USGS  Water-Resources 

Investigations  Report  83-4236,  1983.  135  p,  2  ref. 


Descriptors:  'Computer  programs,  'Geochemis- 
try, 'Interactive  computer  techniques,  'Simula- 
tion, 'PHREEQE,  'FORTRAN  program. 

PHRQINPT  is  a  FORTRAN  77  program  which 
facilitates  formulation  of  the  input  data  file  to 
PHREEQE  (Parkhurst,  Thorstenson,  and  Plum- 
mer, 1980).  PHRQINPT  runs  interactively  and 
contains  many  features  to  help  the  user  construct 
the  input  data  set.  This  report  describes  these  fea- 
tures and  gives  instructions  on  the  use  and  imple- 
mentation of  PHRQINPT.  A  listing  of  the  pro- 
gram and  the  two  accompanying  data  sets  are 
given  in  the  attachments,  along  with  two  examples. 
(USGS) 
W88-03003 


THEORY  AND  OPERATION  MANUAL  FOR 
THE  AUTOPIPET,  SEMI-AUTOMATIC  PIPET 
WITHDRAWAL  APPARATUS, 

Geological  Survey,  Minneapolis,  MN.  Water  Re- 
sources Div. 
J.  F.  Beverage. 

Federal  Interagency  Sedimentation  Project,  St. 
Anthony  Falls  Hydraulics  Laboratory,  Minneapo- 
lis, Minnesota,  Report  Z,  A  Study  of  Methods 
Used  in  Measurement  and  Analysis  of  Sediment 
Loads  in  Streams,  1982.  71  p,  13  fig,  7  ref. 

Descriptors:  'Fluvial  sediments,  'Soil  analysis, 
'Particle  size,  'Pipet  analysis,  Silt,  Fall  velocity, 
Clay. 

The  Autopipet  is  a  semi-automatic  withdrawal  ap- 
paratus which  obtains  unattended  the  six  scheduled 
withdrawals  (for  62,  31,  16,  8,  4,  and  2  microme- 
ters) of  the  pipet  particle-size  procedure.  A  fix- 
elevation,  12-depth  siphon  sampling  scheme  is  used 
instead  of  mechanically  lowering  the  pipet  to  a 
predetermined  depth  for  each  withdrawal.  An  op- 
tical water-level  sensor  stops  the  siphon  when  the 
correct  volume  is  obtained.  A  wasted  withdrawal 
precedes  each  of  the  scheduled  subsamples  to  flush 
the  siphon  line  and  to  fill  the  line  with  a  suspension 
of  nearly  the  same  concentration  as  the  subsequent 
sample.  A  brief  description  of  particle  settling 
theory  and  of  the  compromises  made  during  the 
design  are  given.  Operational  procedures,  circuit 
descriptions,  and  a  troubleshooting  guide  are  given 
in  appendices.  (USGS) 
W88-03007 


DEVELOPMENT  OF  A  BAG-TYPE  SUSPEND- 
ED-SEDIMENT SAMPLER, 

Geological  Survey,  Minneapolis,  MN.  Water  Re- 
sources Div. 
J.  J.  Szalona. 

Federal  Interagency  Sedimentation  Project,  St. 
Anthony  Falls  Hydraulic  Laboratory,  Minneapo- 
lis, Minnesota,  Report  Y,  A  Study  of  Method  Used 
in  Measurement  and  Analysis  of  Sediment  Loads 
in  Streams,  July,  1982.  32  p,  11  fig,  7  ref. 

Descriptors:  'Sediment,  'Sediment  sampler,  'Sus- 
pended sediments,  Bag-type  sediment  sampler, 
Collapsible-bag  sediment  sampler. 

Standard  U.S.  series  suspended-sediment  samplers 
have  a  limited  depth  range  determined  by  the  size 
of  the  container,  the  nozzle  diameter,  and  the 
stream  velocity.  To  circumvent  this  limitation,  a 
collapsible-bag  sampler  was  developed.  A  special 
sampler  (D-77)  which  has  a  3-liter  capacity  was 
adapted  to  use  a  thin  plastic  food-storage  bag.  A 
solenoid-actuated  valve  was  developed  to  provide 
point-integration  capability  as  well  as  the  ability  to 
depth-integrate  deep  rivers  segmentally.  The 
system  was  tested  in  a  laboratory  flume,  measuring 
sample  volume  collected  during  various  sampling 
periods,  and  at  various  flow  rates.  The  average 
nozzle  intake  velocity  was  calculated  and  divided 
by  the  measured  stream  velocity  where  the  sample 
had  been  collected.  This  ratio,  the  relative  sam- 
pling rate,  was  in  the  desired  range  of  1.00  +  or  - 
0.15  for  stream  velocities  above  0.47  m/s.  Maxi- 
mum stream  velocity  attainable  in  the  flume  was  2 
m/s.  The  effect  of  water  temperature  on  sampling 
rate  was  also  investigated.  (USGS) 
W88-03008 
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EVALUATION  OF  TECHNIQUES  FOR  MAP- 
PING LAND  AND  CROPS  IRRIGATED  BY 
CENTER  PIVOTS  FROM  COMPUTER-EN- 
HANCED LANDSAT  IMAGERY  IN  PART  OF 
THE  JAMES  RIVER  BASIN  NEAR  HURON, 
SOUTH  DAKOTA, 

Geological   Survey,   Lakewood,   CO.   Water  Re- 
sources Div. 
K.  E.  Kolm 

Available  from  USGS,  OFSS,  Available  from 
USGS,  OFFSS,  Box  25425,  Denver,  CO  80225 
USGS  Water-Resources  Investigations  Report  85- 
4021,  1985.  24  p,  4  fig,  3  tab,  31  ref. 

Descriptors:  *Landsat  Imagery,  'Remote  sensing, 
•Irrigation  practices,  'James  River  basin,  'South 
Dakota,  Water  use. 

The  objective  of  this  study  was  to  evaluate  remote 
sensing  techniques  for  mapping  irrigated  crop 
types  and  acreages  in  part  of  the  James  River  basin 
of  South  Dakota,  using  Landsat  imagery.  The  re- 
sults demonstrated  that  a  subtraction  (band  7  minus 
band  4)  method  was  best  for  identifying  the  loca- 
tion of  cropland  irrigated  by  groundwater.  Two 
separate  principal-spectral-components  analyses 
(analysis  of  the  second  principal-spectral  compo- 
nent and  the  simultaneous  analysis  of  the  first  three 
principal-spectral  components)  were  best  for  iden- 
tifying the  crop  type  and  estimating  crop  acreages. 
However,  only  50  percent  of  the  irrigated  lands 
could  be  identified  and  only  79  percent  of  these 
could  be  classified  accurately  by  crop  type.  There- 
fore, a  39  percent  overall  accuracy  was  achieved  in 
irrigated  crop-type  identification.  (USGS) 
W88-03014 


INVESTIGATION  OF  THE  NEED  FOR  DIS- 
CHARGE ADJUSTMENTS  FOR  UNSTEADY 
FLOW  AT  SELECTED  GAGING  STATIONS  ON 
TENNESSEE  STREAMS, 

Geological  Survey,  Memphis,  TN.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  2E. 
W88-03026 


INTERLABORATORY  COMPARABILITIES, 
BIAS,  AND  PRECISION  FOR  FOUR  LABORA- 
TORIES MEASURING  CONSTITUENTS  IN 
PRECIPITATION,  NOVEMBER  1982-AUGUST 
1983, 

Geological  Survey,  Lakewood,  CO.  Water  Re- 
sources Div. 

M.  H.  Brooks,  L.  J.  Schroder,  and  B.  A.  Malo. 
Available     from    USGS,     OFFSS,     Box     25425, 
Denver,  CO  80225.  USGS  Water-Resources  Inves- 
tigations Report  85-4313,  1985.  14  p,  7  tab,  7  ref. 

Descriptors:  'Water  quality,  'Laboratory  stand- 
ards, 'Water  analysis,  'Statistical  methods,  'Lab- 
oratories, 'Chemical  analysis,  Precipitation  (At- 
mospheric), Rainwater,  Bias,  Comparability,  Preci- 


Four  laboratories  were  evaluated  in  their  analysis 
of  identical  natural  and  simulated  precipitation 
water  samples.  Interlaboratory  comparability  was 
evaluated  using  analysis  of  variance  coupled  with 
Duncan's  multiple  range  test,  and  linear-regression 
models  describing  the  relations  between  individual 
laboratory  analytical  results  for  natural  precipita- 
tion samples.  Results  of  the  statistical  analyses  indi- 
cate that  certain  pairs  of  laboratories  produce  dif- 
ferent results  when  analyzing  identical  samples. 
Analyte  bias  for  each  laboratory  was  examined 
using  analysis  of  variance  coupled  with  Duncan's 
multiple  range  test  on  data  produced  by  the  labora- 
tories from  the  analysis  of  identical  simulated  pre- 
cipitation samples.  Bias  for  a  given  analyte  pro- 
duced by  a  single  laboratory  has  been  indicated 
when  the  laboratory  mean  for  that  analyte  is 
shown  to  be  significantly  different  from  the  mean 
for  the  most-probable  analyte  concentrations  in  the 
simulated  precipitation  samples.  Ion-chromatogra- 
phic  methods  for  the  determination  of  chloride, 
nitrate,  and  sulfate  have  been  compared  with  the 
colorimetric  methods  that  were  also  in  use  during 
the  study  period.  Comparisons  were  made  using 
analysis  of  variance  coupled  with  Duncan's  multi- 
ple range  test  for  means  produced  by  the  two 
methods.  Analyte  precision  for  each  laboratory  has 


been  estimated  by  calculating  a  pooled  variance  for 
each  analyte.  Analyte  estimated  precisions  have 
been  compared  using  F-tests  and  differences  in 
analyte  precisions  for  laboratory  pairs  have  been 
reported.  (USGS) 
W88-03046 


SMALL-AREA  SNOW  SURVEYS  ON  THE 
NORTHERN  PLAINS  OF  NORTH  DAKOTA, 

Geological    Survey,    Bismarck,    ND.    Water    Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  7A. 
W88-03057 


OPERATING  MANUAL  FOR  THE  DIGITAL 
DATA-COLLECTION  SYSTEM  FOR  FLOW 
CONTROL  STRUCTURES, 

Geological  Survey,  NSTL  Station,  MS.  Water  Re- 
sources Div. 

J.  I.  Rorabaugh,  and  W.  L.  Rapp. 
Available  from  USGS,  OFSS,  Box  25425,  Denver, 
CO  80225.  USGS  Open-File  Report  85-691,  1986. 
39  p,  8  fig,  2  tab. 

Descriptors:  'Instrumentation,  'Stream  gaging, 
'Flow-control  structures,  Dams,  Locks,  Gates. 

This  manual  was  written  to  help  the  user  operate 
and  maintain  the  digital  data  collection  system  for 
flow  control  structures.  The  system  is  used  to 
measure  daily  discharge  through  river  control 
dams.  These  dams  commonly  have  tainter  gates 
which  are  raised  and  lowered  to  keep  the  upper 
pool  level  relatively  constant  as  the  river  flow 
changes.  In  order  to  measure  the  flow  through 
such  a  structure,  the  positions  of  the  tainter  gates 
and  the  headwater  and  tailwater  elevations  must  be 
known.  From  these  data,  the  flow  through  the 
structure  can  be  calculated.  A  typical  digital  data 
collection  system  is  shown.  Digitizing  devices  are 
mounted  on  the  hoisting  mechanism  of  each  gate, 
as  well  as  at  the  headwater  and  tailwater  gages. 
Data  from  these  digitizers  are  then  routed  by  elec- 
trical cables  to  a  central  console  where  they  are 
displayed  and  recorded  on  paper  tape.  If  the  dam 
has  locks,  a  pressure-sensitive  switch  located  in  the 
lock  activates  a  counter  in  the  console  which  keeps 
track  of  the  number  of  times  the  lock  is  drained 
and  filled.  (USGS) 
W88-03067 


WATER   RESOURCES   ACTIVITIES   IN   NEW 
YORK  1985-86, 

Geological  Survey,  Albany,  NY.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  2F. 

W88-03073 


GEOPHYSICAL  WELL  LOG  DATA  FOR 
STUDY  OF  WATER  FLOW  IN  FRACTURES 
NEAR  MIRROR  LAKE,  NEW  HAMPSHIRE, 

Geological  Survey,  Denver,  CO.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  2F. 

W88-03083 


HYDROLOGIC  DATA  FROM  ROAN  CREEK 
AND  PARACHUTE  CREEK  BASINS,  NORTH- 
WESTERN COLORADO, 

Geological   Survey,  Grand  Junction,  CO.  Water 

Resources  Div. 

For  primary  bibliographic  entry  see  Field  2E. 

W88-03092 


DATA  FOR  FOUR  GEOLOGIC  TEST  HOLES 
IN  THE  SACRAMENTO  VALLEY,  CALIFOR- 
NIA, 

Geological  Survey,  Sacramento,  CA.  Water  Re- 
sources Div. 

C.  F.  Berkstresser,  J.  J.  French,  and  M.  E.  Schaal. 
Available  from  USGS,  OFSS,  Box  25425,  Lake- 
wood,  CO  80225.  USGS  Open-File  Report  85-488, 
1985.  1 10  p,  7  fig,  5  tab,  12  ref. 

Descriptors:  'Test  holes,  'Geologic  logging, 
•Geophysical  logging,  'Neutron  logging,  'Bore- 
hole geophysics,  'California,  Gamma-ray  logging, 


RESOURCES  DATA— Field  7 
Data  Acquisition — Group  7B 

Formation   density,   Geophysics,   Central    Valley, 
Sacramento  Valley,  Solano  County,  Yolo  County. 

The  report  provides  geological  and  geophysical 
data  for  four  of  seven  test  holes  drilled  as  a  part  of 
the  Central  Valley  Aquifer  Project,  which  is  part 
of  the  Regional  Aquifer  Systems  Analysis.  The 
holes  were  drilled  with  a  rotary  well  drilling  ma- 
chine to  depths  of  900  feet  in  the  southwestern  part 
of  the  Sacramento  Valley  in  Solano  and  Yolo 
Counties.  Geologic  data  for  each  well  include  li- 
thology,  texture,  color,  character  of  the  contact, 
sorting,  rounding,  and  cementation,  determined 
from  cuttings,  cores,  and  sidewall  covers.  Fifty 
cores,  3  feet  long,  were  obtained  from  each  hole, 
and  from  eight  to  fourteen  sidewall  cores  were 
collected.  Geophysical  data  include  a  dual-induc- 
tion log,  spherically  focused  log  (SFL),  compen- 
sated neutron-formation  density  log,  gamma-ray 
log,  and  a  caliper  log.  These  data  are  presented  in 
four  tables  and  on  four  plates.  (USGS) 
W88-03096 


EXTENSION  OF  THE  UNSTEADY  ONE-DI- 
MENSIONAL OPEN-CHANNEL  FLOW  EQUA- 
TIONS FOR  FLOW  SIMULATION  IN  MEAN- 
DERING CHANNELS  WITH  FLOOD  PLAINS, 

Geological  Survey,  Bay  Saint  Louis,  MS.  Water 

Resources  Div. 

For  primary  bibliographic  entry  see  Field  2E. 

W88-03120 


COMPARISON  OF  TWO  STREAM-DIS- 
CHARGE RECORD  RECONSTRUCTION 
TECHNIQUES  FOR  EIGHT  GAGING  STA- 
TIONS IN  MAINE, 

Geological    Survey,    Augusta,    ME.    Water    Re- 
sources Div. 
R.  A.  Fontaine. 

Available  from  USGS,  OFFSS,  Box  25425, 
Denver,  CO  80225.  Supt  Doc,  USGPO,  Wash,  DC 
20402.  In:  USGS  Water-Supply  Paper  2290,  1986. 
p  107-112,  1  fig,  4  tab,  1  ref. 

Descriptors:  'Correlation,  'Statistical  methods, 
•Maine,  Missing  records,  Record  reconstruction, 
Analysis,  Streamflow  measurement,  Accuracy, 
Statistics,  Stream  gaging. 

An  analysis  of  two  commonly  used  stream-dis- 
charge record-reconstruction  methods  shows  that 
the  standard  error  of  estimate  for  a  missing  record 
can  be  improved  using  independent  observations  of 
stage.  The  accuracy  of  a  missing  record  recon- 
structed using  both  techniques  was  evaluated  at 
eight  stream  gages  in  Maine  where  independent 
observations  of  stage  and  correlative  stream  gage 
data  from  other  sites  are  available.  The  average 
standard  error  for  a  missing  record  reconstructed 
with  flow  data  from  other  stream  gages  is  52.9%. 
The  average  standard  error  for  a  missing  record 
reconstructed  with  independent  observations  of 
stage  at  the  same  site  is  15.0%.  The  average  stand- 
ard error  of  published  streamflow  data  in  Maine  is 
currently  17.7  percent.  This  average  standard  error 
could  be  reduced  to  approximately  13.0  percent  if 
independent  observations  of  stage  are  available  to 
estimate  the  missing  record.  (USGS) 
W88-03121 


COMPARISON  OF  VELOCITY-AREA  INTER- 
POLATION METHODS  FOR  COMPUTING 
OPEN-CHANNEL  DISCHARGE, 

Geological  Survey,  Atlanta,  GA.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  2E. 

W88-03124 


PRELIMINARY  EVALUATION  OF  A  DIS- 
CHARGE COMPUTATION  TECHNIQUE 
THAT  USES  A  SMALL  NUMBER  OF  VELOCI- 
TY OBSERVATIONS, 

Geological  Survey,  Columbia,  SC.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  2E. 
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Field  7— RESOURCES  DATA 


Group  7B — Data  Acquisition 


OPERATING  MANUAL  FOR  THE  MINI- 
SERVO-CONTROL  TESTER, 

Geological  Survey,  NSTL  Station,  MS.  Water  Re- 
sources Div. 
W.  L,  Rapp. 

Available  from  USGS,  OFSS,  Box  25425,  Denver, 
CO  80225.  USGS  Open-File  Report  85-690,  1986. 
7  p,  2  fig. 

Descriptors:  'Instrumentation,  'Stream  gages, 
'Servo  controls,  'Manometers,  Streamgaging. 

Ever  since  the  implementation  of  servo-control 
units  (regular  and  minimodels)  with  manometers  at 
U.  S.  Geological  Survey  streamflow  stations,  the 
need  for  an  effective  and  efficient  servo-control 
unit  tester  has  been  paramount  among  field  person- 
nel. In  numerous  cases,  servo-control  unit  failures 
were  blamed  on  battery  failures  and  vice  versa. 
There  was  no  valid  instrument  to  definitively  iden- 
tify cause  of  failure,  let  alone  properly  diagnose  the 
servo-control/manometer  system.  In  1983,  two 
servo-control  unit  testers  were  developed  and  fab- 
ricated. One  was  mechanical  in  fabrication,  oper- 
ation, and  serviceability;  the  other  was  electronic. 
The  testers  were  extensively  used  and  evaluated  in 
Maine,  Ohio,  Kansas,  and  Louisiana  under  a  wide 
range  of  environmental  conditions.  The  consensus 
to  integrate  the  best  aspects  of  both  testers  into  one 
instrument  allowed  the  Survey  to  finally  solve  its 
long-time  need  for  an  effective,  efficient  servo- 
control  unit  tester.  (USGS) 
W88-03134 


CURRENT  WATER  RESOURCES  ACTIVITIES 
IN  ALABAMA,  FISCAL  YEAR  1986, 

Geological  Survey,  Tuscaloosa,  AL.  Water  Re- 
sources Div. 

L.  J.  Slack,  and  E.  A.  Meadows. 
Available  from  USGS,  OFSS,  Box  25425,  Denver, 
CO  80225.  USGS  Open-File  Report  86-131,  1986. 
88  p,  4  fig,  5  tab. 

Descriptors:  'Water  quality,  'Surface  water, 
'Groundwater,  'Hydrologic  data,  'Water  data 
collection,  'Alabama,  Water  resources. 

The  purpose  of  this  report  is  to  describe  the  cur- 
rent (as  of  1986)  water  resources  activities  of  the 
U.S.  Geological  Survey  in  Alabama.  The  responsi- 
bilities and  objectives  of  the  Survey;  organization 
of  the  Alabama  District;  sources  of  funding;  cur- 
rent projects;  hydrologic  data  program;  and  a  se- 
lected bibliography  of  hydrologic  reports  are  pre- 
sented. Water  resources  projects  are  undertaken 
usually  at  the  request  of  and  with  partial  funding 
from  another  agency,  provided:  they  are  high  pri- 
ority problems  and  generally  identified  to  fall 
within  the  mission  of  the  Water  Resources  Divi- 
sion and  they  are  consistent  with  the  Program 
Management  Plan  developed  by  the  Water  Re- 
sources Division  in  Alabama  to  meet  the  long 
range  plan  for  hydrologic  data  in  the  State. 
(USGS) 
W88-03140 


THERMAL  DEVICE  FOR  AIRCRAFT  MEAS- 
UREMENT OF  THE  SOLID  WATER  CONTENT 
OF  CLOUDS, 

Commonwealth  Scientific  and  Industrial  Research 
Organization,  Sydney  (Australia).  Div.  of  Atmos- 
pheric Research. 
W.  D.  King,  and  D.  E.  Turvey. 
Journal  of  Atmospheric  and  Oceanic  Technology, 
Vol.  3,  No.  3,  p  356-362,  September  1986.  11  fig,  10 
ref,  append. 

Descriptors:  'Measuring  instruments,  'Cloud  solid 
water,  'Data  acquisition,  Clouds,  Temperature 
probe,  Ice,  Aircraft  measurements,  Measuring  in- 
strument accuracy,  Mathematical  equations,  Cloud 
physics,  Calibrations. 

A  constant  temperature  probe  for  the  measurement 
Of  solid  water  content  of  clouds  is  described.  The 
probe  is  operated  at  a  temperature  of  approximate- 
ly 25  C,  and  is  designed  to  collect  and  melt  ice 
particles  that  impact  in  an  open  half-cylinder,  the 
amount  of  power  supplied  to  the  probe  being  relat- 
ed to  the  solid  water  content  through  its  dimen- 
sions, etc.  Comparisons  in  a  small  wind  tunnel  with 


values  derived  from  weighings  of  oil-coated  slides 
suggest  that  the  probe  is  accurate  to  about  50%, 
while  data  from  two  different  aircraft  indicate  that 
it  performs  reliably  under  flight  conditions.  (Au- 
thor's abstract) 
W88-03282 


NEAR-INFRARED  EXTINCTION  IN  RAIN 
MEASURED  USING  A  SINGLE  DETECTOR 
SYSTEM, 

University  of  Western  Ontario,  London.  Faculty 

of  Engineering  Science. 

F.  J.  Nedvidek,  C.  W.  Schneider,  Z.  Kucerovsky, 

and  E.  Brannen. 

Journal  of  Atmospheric  and  Oceanic  Technology, 

Vol.  3,  No.  3,  p  391-399,  September  1986.  5  fig,  1 

tab,  33  ref. 

Descriptors:  'Measuring  instruments,  'Rainfall, 
•Data  acquisition,  'Rain  gages,  'Infrared  extinc- 
tion, Optical  instruments,  Comparison  studies, 
Rainfall  rate,  Mathematical  equations,  Mathemati- 
cal studies,  Rain,  Precipitation. 

The  performance  and  operation  of  an  optical 
device  to  measure  extinction  due  to  rainfall  over  a 
100  m  sample  path  accurately  is  described.  A  colli- 
mated  beam  from  an  infrared  light-emitting  diode 
operating  at  0.94  micrometers  is  used  as  a  sensing 
beam.  A  PIN  diode  detector  receives  reference 
and  sample  signals  alternately  in  a  switch  arrange- 
ment using  a  beam  splitter  and  mirrored  chopper 
wheel.  Demultiplexing  and  phase  sensitive  detec- 
tion are  used  to  separate  and  demodulate  the 
sample  and  reference  signals.  The  experimental 
results  are  in  agreement  with  theoretical  predic- 
tions and  theoretical  results  obtained  for  rainfall 
rates  up  to  90  mm/hour.  Extinction  calculations 
based  on  the  recent  theoretical  treatment  of  Ul- 
brich  and  Atlas  produced  a  best  fit  to  the  experi- 
mental results.  A  single  detector,  although  more 
complex  than  a  two-detector  system  which  pro- 
vides adequate  accuracy  for  short-term  measure- 
ments, yields  a  greater  degree  of  long-term  stabili- 
ty. Therefore,  the  described  single  detector  system 
is  better  for  long-term  precipitation  monitoring.  It 
also  has  the  advantage  of  being  portable  and  is 
battery-operated  so  it  can  be  used  for  mobile  or 
remote  location  precipitation  measurement. 
(Wood-PTT) 
W88-03283 


VINDICATION  OF  THE  TWOMEY-TYPE 
CLOUD  CONDENSATION  NUCLEUS 

COUNTER, 

Missouri   Univ.-Rolla.    Dept.   of  Mechanical   and 

Aerospace  Engineering. 

D.  J.  Alofs,  and  Y.  T.  Tue. 

Journal  of  Atmospheric  and  Oceanic  Technology, 

Vol.  3,  No.  3,  p  481-486,  September  1986.  6  fig,  3 

tab,  10  ref.  NSF  Grant  ATM79-24326. 

Descriptors:  'Data  acquisition,  *Twomey-type 
counter,  'Measuring  instruments,  'Nucleation, 
'Cloud  condensation  nuclei,  'Clouds,  Cloud  liquid 
water,  Detection  limits,  Mathematical  equations, 
Simulation,  Numerical  simulation,  Supersaturation, 
Mathematical  analysis. 

The  performance  of  the  Twomey-type  cloud  con- 
densation nucleus  (CCN)  counter  is  evaluated  by  a 
numerical  simulation  and  found  to  be  better  than 
that  predicted  in  an  earlier  study.  Due  to  lack  of 
data  on  CCN  spectra  at  low  supersaturations,  the 
earlier  study  used  extrapolations  that  subsequent 
measurements  show  are  unrealistic  for  atmospheric 
CCN.  The  present  study  indicates  that  if  the  instru- 
ment has  a  0.5  micrometer  radius  detector  limit, 
the  count  is  accurate  to  within  15%  for  operating 
supersaturations  above  0.1  %  and  for  typical  at- 
mospheric aerosols.  (Author's  abstract) 
W88-03286 


IMPROVED  HIGH-RESOLUTION  RAINGAGE, 

Auckland  Univ.  (New  Zealand).  Dept.  of  Physics. 

J.  G.  Hosking,  C.  D.  Stow,  S.  G.  Bradley,  and  W. 

R.  Gray. 

Journal  of  Atmospheric  and  Oceanic  Technology, 

Vol.  3,  No.  3,  p  536-541,  September  1986.  10  fig,  14 

ref. 


Descriptors:  'Measuring  instruments,  'Rain  gages, 
'Rainfall  intensity,  'Rainfall,  High-resolution  rain 
gages,  Design  improvement,  Rain,  Gages,  Design 
standards,  Field  tests 

Evaluation  of  an  earlier  rain  gage  based  on  count- 
ing drops  formed  on  the  tip  of  a  small-diameter 
stainless-steel  tube  shows  a  defect  due  to  resonant 
oscillation  of  the  water  column  in  the  dropper  unit. 
The  defect  causes  nonlinearity  in  the  drop  rate- 
flow  rate  relationship,  precluding  useful  integra- 
tion of  the  gage  output.  An  improved  design  is 
presented  which  eliminates  this  defect.  Laboratory 
tests  on  the  new  design  show  linear  performance 
over  two  orders  of  magnitude  of  rainfall  intensity 
with  time  resolution  of  better  than  5  seconds  and 
accuracy  limited  by  sampling  errors.  The  new 
gage  is  also  shown  to  perform  well  in  field  testing. 
(Author's  abstract) 
W88-03287 


WATER-RESOURCES  ACTIVITIES  IN  UTAH 
BY  THE  U.S.  GEOLOGICAL  SURVEY,  JULY  1, 
1985  TO  JUNE  30, 1986, 

Geological   Survey,   Salt  Lake  City,   UT.   Water 

Resources  Div. 

J.  S.  Gates,  and  S.  L.  Dragos. 

Available  from  USGS,  OFSS,  Box  25425,  Denver, 

CO  80225.  USGS  Open-File  Report  86-533,  1987. 

60  p,  5  fig. 

Descriptors:  'Utah,  'Data  collections,  'Hydrolog- 
ic data,  Water  resources  studies,  Projects,  Project 
planning. 

Twenty-two  studies  of  water  resources  in  Utah 
were  conducted  by  the  U.S.  Geological  Survey 
from  July  1,  1985,  through  June  30,  1986.  Three  of 
these  studies  were  completed  on  or  before  June  30, 
1986,  and  four  were  scheduled  to  be  completed  on 
September  30,  1986.  Seventeen  of  these  studies 
were  in  cooperation  with  Federal,  State,  county, 
or  local  agencies.  Six  additional  studies  are  pro- 
posed to  begin  on  July  1  or  October  1,  1986  or 
April  1,  1987.  The  28  current  and  proposed 
projects  include  5  involved  mainly  with  collection 
of  data,  4  concerned  with  the  hydrology  of  Utah's 
energy-resource  areas,  3  focused  on  floods,  4  on 
surface  water  or  surface  water  quality,  4  on 
groundwater  in  unconsolidated  sediments,  mostly 
in  the  basins  of  western  Utah,  2  concerned  with 
groundwater  in  consolidated  rock  in  southeastern 
Utah,  5  focused  on  groundwater  quality,  and  1  on 
general  water  availability.  (USGS) 
W88-03302 


TRAVELTTME    AND    LONGITUDINAL    DIS- 
PERSION IN  ILLINOIS  STREAMS, 

Geological  Survey,  Urbana,  IL.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  5B. 

W88-03308 


MEASUREMENTS  OF  SCOUR-DEPTH  NEAR 
BRIDGE  PIERS, 

Geological  Survey,  Minneapolis,  MN.  Water  Re- 
sources Div. 
J.  V.  Skinner. 

Available  from  USGS,  OFSS,  Box  25425,  Denver, 
CO  80225.  USGS  Water-Resources  Investigations 
Report  85-4106,  1986.  33  p,  13  fig,  2  tab,  35  ref. 

Descriptors:  'Bridge  piers,  'Bridge  failures, 
'Scour,  'Channel  erosion,  'Highways,  Bridges, 
Piers. 

River-bed  scour  is  a  major  source  of  damage  to 
bridge  piers  and  bridge  abutments.  When  scour 
depth  exceeds  design  limits,  the  supporting  materi- 
al around  the  footings  is  washed  away  and  the 
structure  becomes  unstable.  Equations  for  predict- 
ing scour-depth  show  a  significant  lack  of  agree- 
ment so  portable  equipment  for  measuring  scour  is 
needed.  An  instrumented,  unmanned  boat  was  de- 
signed. It  (a)  can  be  launched  and  controlled  from 
a  bridge  and  (b)  can  be  manuevered  in  flood  flows 
that  reach  velocities  of  15  ft/s.  Calculations  indi- 
cate the  battery-powered  propulsion  system  alone 
will  weigh  about  300  lb  and  that  the  craft  must  be 
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about  15-ft  long.  Because  a  free-running  craft  will 
be  undesirably  heavy  and  large,  other  methods  of 
obtaining  scour  data  are  proposed.  A  tethered  craft 
fitted  with  a  controllable  rudder  and  some  methods 
of  measuring  scout  at  a  point  are  presented  for 
future  study  and  development.  (USGS) 
W88-03337 


CURRENT  WATER  RESOURCES  ACTIVITIES 
IN  ARKANSAS,  1984-85, 

Geological  Survey,  Little  Rock,  AR.  Water  Re- 
sources Div. 

B.  L.  Louthian,  and  E.  E.  Gann. 
Available  from  USGS,  OFSS,  Box  25425,  Denver, 
CO  80225.  USGS  Open-File  Report  85-554,  1985. 
57  p,  7  fig,  2  tab. 

Descriptors:  'Hydrology,  'Arkansas,  Hydrologic 
data,  Water  use,  Groundwater,  Surface  water, 
Water  quality,  Hydrologic  studies. 

This  report  describes  water  resources  activities 
conducted  by  the  Arkansas  District  of  the  U.S. 
Geological  Survey,  Water  Resources  Division, 
during  fiscal  years  1984  and  1985.  Activities  in- 
cluded surface  water,  groundwater,  water  quality, 
and  water-use  investigations.  Twenty-five  projects 
were  funded  during  1984  and  1985.  For  each 
project,  a  description  of  the  project  objectives, 
approach,  plans  and  reports  is  included.  Lists  are 
included  of  reports  completed  during  the  period 
and  of  reports  previously  published  by,  or  in  con- 
junction with  the  Geological  Survey.  (USGS) 
W88-03371 


APPLICATION  OF  SEISMIC  REFRACTION 
TECHNIQUES  TO  HYDROLOGIC  STUDIES, 

Geological    Survey,    Hartford,    CT.    Water    Re- 
sources Div. 
F.  P.  Haeni. 

Available  from  USGS,  OFSS,  Box  25425,  Denver, 
CO  80225.  USGS  Open-File  Report  84-746,  1986. 
144  p,  56  illus,  8  tab,  125  ref. 

Descriptors:  'Geophysics,  'Groundwater,  'Seis- 
mic properties,  'Seismic-refraction  methods,  'Sur- 
face geophysics,  Aquifers,  Water  resources. 

Seismic-refraction  methods  have  been  extensively 
used  in  petroleum,  mineral,  and  engineering  inves- 
tigations and  to  some  extent,  for  hydrologic  appli- 
cations during  the  past  30  years.  Recent  advances 
in  equipment,  sound  sources,  and  computer-inter- 
pretation techniques  make  seismic-refraction  meth- 
ods a  highly  effective  and  economical  means  of 
obtaining  subsurface  data  in  hydrologic  studies. 
Aquifers  that  can  be  defined  by  one  or  more  high 
seismic-velocity  surfaces,  such  as  alluvial  or  glacial 
deposits  in  consolidated  rock  valleys,  limestone  or 
sandstone  underlain  by  metamorphic  or  igneous 
rock,  or  saturated  unconsolidated  deposits  overlain 
by  unsaturated  unconsolidated  deposits,  are  ideally 
suited  for  applying  seismic-refraction  methods. 
These  methods  allow  the  economical  collection  of 
subsurface  data  and  provide  the  basis  for  more 
efficient  collection  of  subsurface  data  by  test  drill- 
ing or  aquifer  tests  and  results  in  improved  hydro- 
logic  studies.  This  manual  briefly  reviews  the 
basics  of  seismic  refraction  theory  and  principles. 
It  emphasizes  the  use  of  this  technique  in  hydro- 
logic  investigations  and  describes  the  planning, 
equipment,  field  procedures,  and  interpretation 
techniques  needed  for  this  type  of  study.  Examples 
of  the  use  of  seismic  refraction  techniques  in  a 
wide  variety  of  hydrologic  studies  are  presented. 
(USGS) 
W88-03399 


DATA  USES  AND  FUNDING  OF  THE 
STREAMFLOW-GAGING  PROGRAM  IN 
NORTH  DAKOTA, 

Geological    Survey,    Bismarck,    ND.    Water    Re- 
sources Div. 
G.  L.  Ryan. 

Available  from  USGS,  OFSS,  Box  25425,  Denver, 
CO  80225.  USGS  Open-File  Report  85-349,  1985. 
29  p,  3  fig,  2  tab,  4  ref 

Descriptors:  'Stream  gages,  'Streamflow,  'North 
Dakota,  'Data  use,  Economic  aspects,  Water  re- 
sources data,  Streamflow  data,  Funding. 


This  project  documents  the  uses,  funding,  and 
availability  of  the  streamflow  data  currently  col- 
lected in  North  Dakota.  Presently  (1984),  94 
streamflow-gaging  stations  are  operated  in  North 
Dakota  on  a  budget  of  $663,000.  Station  type,  data 
uses,  and  funding  sojrces  are  identified  for  each  of 
the  94  stations.  Data  from  all  stations  have  multiple 
uses.  All  stations  have  sufficient  justification  for 
continuation,  but  five  stations  primarily  are  used  in 
short-term  research  studies.  Those  five  stations  are 
scheduled  to  be  discontinued  at  the  end  of  the  1985 
water  year.  (USGS) 
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PRIMRY  PROCESSING  OF  HYDROLOGICAL 
DATA  ON  MICROCOMPUTERS, 

Vizgazdalkodasi  Tudomanyos  Kutato  Intezet,  Bu- 
dapest (Hungary). 
K.  Futaki,  and  Z.  Vargay. 

IN:  Microprocessors  in  Operational  Hydrology. 
Proceedings  of  the  Technical  Conference  on  the 
Use  of  Microprocessors  and  Microcomputers  in 
Operational  Hydrology,  Geveva,  Switzerland, 
September  4-5,  1984.  D.  Reidel  Publishing  Co., 
Dordrecht,  The  Netherlands,  1986.  p  113-125,  2 
fig- 

Descriptors:  'Data  processing,  'Computers,  'Hy- 
drologic data,  'Micromputers,  'Computer  pro- 
grams, Training. 

In  the  early  Seventies,  microcomputers,  presented 
the  following  advantages  vs.  the  'classical'  type  of 
equipment:  no  need  for  air  conditioned  rooms,  no 
need  for  specially  trained  staff,  and  easy  installa- 
tion in  User's  offices.  However,  these  machines 
originally  had  some  disadvantages  as  well:  limited 
memory  and  storage  capacity,  and  fairly  long 
access  time.  These  problems  have  almost  disap- 
peared as  a  result  of  constant  improvement  ena- 
bling microcomputers  to  solve  more  and  more 
complex  tasks.  Recognition  of  the  advantages  of 
microcomputers  has  incited  the  Hydrological  and 
Water  Resources  Department  of  the  WMO  to 
create,  in  collaboration  with  the  Hungarian  Re- 
search Centre  of  Water  Resources/VITUKI/,  a 
program  package  for  the  primary  processing  and 
storage  of  hydrological  data  using  microcomput- 
ers. The  Data  Base  Management  System  has  been 
developed  by  VITUKI  in  the  FORTRAN  pro- 
gramming language.  The  program  sequence  has 
been  adapted  first  to  a  TANDY  TRS-80  Model-II, 
having  TRSDOS  operating  system,  and  later  con- 
verted for  the  standard  CP/M  operating  system. 
The  use  of  the  sequence  does  not  need  special 
training;  the  programs  are  elaborated  for  techni- 
cians level.  The  installation  of  the  sequence  can  be 
performed  within  4  to  6  weeks  including  the  train- 
ing of  the  staff.  (See  also  W88-02617)  (Lantz-PTT) 
W88-02627 


MICROTIDEDA, 

Ministry  of  Works  and  Development,  Wellington 

(New  Zealand). 

For  primary  bibliographic  entry  see  Field  7B. 

W88-02628 


FLOOD  FORECASTING  FOR  A  LARGER 
CATCHMENT  USING  RECORDS  FOR  SMALL- 
ER CATCHMENTS, 

Ministry    of    Works    and    Development,    Christ- 
church  (New  Zealand).  Hydrology  Centre. 
For  primary  bibliographic  entry  see  Field  2E. 
W88-02632 


USE     OF     MICROCOMPUTERS     IN     OPER- 
ATIONAL HYDROLOGY  IN  JAPAN, 

Public   Works   Research   Inst.,   Tsukuba   (Japan). 
For  primary  bibliographic  entry  see  Field  2E. 
W88-02633 


COMPREHENSIVE    HYDROLOGICAL    DATA 
SYSTEM, 

Ministry  of  Works  and  Development,  Wellington 


(New  Zealand). 

For  primary  bibliographic  entry  see  Field  7B. 

W88-02634 


APPLICATION  OF  MICROCOMPUTERS  TO 
THE  CALCULATION  OF  DESIGN  FLOWS 
AND  FLOOD  CONTROL  (MANAGEMENT  OF 
SMALL,  PARTIALLY  URBANIZED  CATCH- 
MENTS), 

Ecole  Polytechnique  Federale  de  Lausanne  (Swit- 
zerland). Inst,  de  Genie  Rural. 
R.  Gloor,  and  P.  Wisner. 

IN:  Microprocessors  in  Operational  Hydrology. 
Proceedings  of  the  Technical  Conference  on  the 
Use  of  Microprocessors  and  Microcomputers  in 
Operational  Hydrology,  Geveva,  Switzerland, 
September  4-5,  1984.  D.  Reidel  Publishing  Co., 
Dordrecht,  The  Netherlands,  1986.  p  223-232,  7 
fig,  2  tab,  14  ref. 

Descriptors:  'Microcomputers,  'Flood  control, 
'Flow  profiles,  'Computer  programs,  'Computers, 
'Administration,  'Design  standards,  'Computer 
models,  Urban  areas,  Hydrology,  Microprocessor, 
OTTHYMO,  UBBHYD,  NASHYD,  KIN- 
ROUTE,  DUHYD,  Runoff,  Routing,  Flood  rout- 
ing. 

In  the  field  of  hydrology,  microprocessors  can  and 
should  serve  at  two  levels:  (1)  the  engineering  firm, 
during  the  preparation  of  preliminary  studies  and 
detailed  projects;  and  (2)  the  administrative  level, 
when  supervisory  activities  are  required  for  com- 
plex projects,  for  the  management  and  analysis  of 
planning  stages,  and  even  for  real  time  forecasting. 
Although  engineering  firms  generally  have  in- 
depth  knowledge  of  hydrology,  such  is  not  the 
case  at  the  administrative  level.  A  model  made 
available  to  the  'supervisor',  therefore  must  be 
simplified  and  must  produce  results  which  are 
compatible  with  the  methods  used  by  the  'design- 
er', and  must  be  easily  accessible.  Clarity  and  con- 
sistency are,  therefore,  essential  elements.  Among 
the  vast  numbers  of  hydrological  models  available 
on  the  market  today,  the  OTTHYMO  model 
(Ottawa  Hydrologic  Model)  was  chosen  for  this 
study.  The  OTTHYMO  model  is  an  expanded 
version  of  the  HYMO  model,  and  includes  four 
new  subroutines:  URBHYD  for  urbanized  areas; 
NASHYD  for  rural  areas;  KINROUTE  for  calcu- 
lating flow  in  collectors;  and  DUHYD  enables 
runoff  on  roads  and  in  collectors  to  be  considered 
separately  in  urban  areas.  The  OTTHYMO  model 
may  be  used  for  the  preparation  of  overall  plans  or 
for  detailed  studies.  The  models  and  subroutines 
described  in  this  paper  for  use  on  microcomputers 
are  an  invaluable  tool.  They  function  interactively 
and  are  very  easy  to  use,  both  at  the  data  input 
level  as  well  as  at  the  result  analysis  stage.  More- 
over, they  have  been  used  and  verified  on  numer- 
ous occasions  in  Switzerland  and  Canada.  (See  also 
W88-02617)  (Lantz-PTT) 
W88-02637 


HYDROLOGY  AND  DATA  PROCESSING  IN 
THE  MEMBER  STATES  OF  THE  COMITE  IN- 
TERAFRICAIN  D'ETUDES  HYDRAULIQUES 
(CIEH), 

Comite  Interafricain  d'Etudes  Hydrauliques,  Oua- 
gadougou (Burkina  Faso). 
C.  Puech. 

IN:  Microprocessors  in  Operational  Hydrology. 
Proceedings  of  the  Technical  Conference  on  the 
Use  of  Microprocessors  and  Microcomputers  in 
Operational  Hydrology,  Geveva,  Switzerland, 
September  4-5,  1984.  D.  Reidel  Publishing  Co., 
Dordrecht,  The  Netherlands,  1986.  p  233-237,  2 
fig- 

Descriptors:  'Data  processing,  'Comite  Interafri- 
cain d'Etudes  Hydrauliques,  'Hydrologic  data, 
'Computers,  'Microcomputers,  Statistical  analysis, 
Mapping,  Runoff,  Model  studies. 

The  CIEH  (based  in  Ouagadougou,  Burkina  Faso) 
is  situated  roughly  at  the  geographical  center  of  its 
13  Member  States.  It  serves  as  a  focal  point  for 
hydraulic  studies  in  the  various  countries,  either  by 
centralizing  and  redistributing  hydraulic  informa- 
tion (the  documentation  center  has  12,000  docu- 
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ments),  or  by  carrying  out  or  commissioning  stud- 
ies on  hydraulics  which  are  of  interest  to  all  or 
some  of  its  Member  States.  The  CIEH  carries  out 
some  of  the  studies  included  in  its  program,  but 
with  respect  to  hydrology  alone  it  has  had  to 
computerize  its  data  processing  for  this  work.  Var- 
ious program  have  been  developed  on  microcom- 
puters (in  BASIC)  for  the  following  applications: 
statistics,  data  analysis;  fitting  statistical  distribu- 
tions used  in  hydrology;  mapping,  automatic  plot- 
ting of  stage  curves;  and  runoff  models.  These 
applications  have  been  developed  for  specific  stud- 
ies such  as:  the  study  of  exceptional  (24-hr)  rain- 
falls in  the  various  states;  development  of  a  new 
method  for  determining  flood  discharges  in  small 
basins  in  the  region;  automatic  mapping  of  control 
measurements  for  the  artificial  rain  experiment 
held  in  Ougadougou  in  1983;  calculations  or  areal 
reduction  factors  for  rainfall  and  calculations  of 
urban  runoff;  secondary  processing  of  rainfall 
records  in  order  to  plot  'rainfall  depth-duration- 
frequency'  curves;  etc.,  all  of  these  applications 
being  of  a  very  distinctly  scientific  nature.  More- 
over, because  of  its  role  as  advisor  to  the  Member 
States,  the  CIEH  is  concerned  with  the  computer- 
ization of  the  data  processing  services  in  the  rela- 
tively new  African  States.  It  helps  them  chose  the 
computer  hardware  or  in  developing  software, 
such  as  programs  for  publishing  the  hydrological 
yearbooks  for  the  Ministry  of  Rural  Development 
of  Burkina  Faso.  In  collaboration  with  teh  Ecole 
Inter-Etats  d'Ingenieurs  et  de  l'Equipement  Rural 
(EIER,  Ouagadougou),  it  has  also  held  training 
courses  on  data  processing  to  help  the  Member 
States  master  the  relevant  techniques.  (See  also 
W88-02617)(Lantz-PTT) 
W88-02638 


COMPUTATION  OF  DESIGN  FLOOD  LEVELS 
ON  MICROCOMPUTERS, 

Vizgazdalkodasi  Tudomanyos  Kutato  Intezet,  Bu- 
dapest (Hungary). 

For  primary  bibliographic  entry  see  Field  2E. 
W88-02639 


CASE  STUDY  TO  ASSESS  THE  POTENTIAL 
FOR  SALINE  SOIL  DEVELOPMENT  DUE  TO 
IRRIGATION, 

Alberta  Univ.,  Edmonton.  Dept.  of  Geology. 

For   primary   bibliographic   entry   see   Field   2G. 

W88-02764 


TESTS  OF  ARMA  MODEL  FORMS  FOR  RAIN- 
FALL-RUNOFF MODELLING, 

Queensland   Water  Resources  Commission,   Bris- 
bane (Australia). 

For  primary  bibliographic  entry  see  Field  2A. 
W88-02765 


ANALYTICAL  MODEL  FOR  MULTIDIMEN- 
SIONAL TRANSPORT  OF  A  DECAYING  CON- 
TAMINANT SPECIES, 

Texas  A  and  M  Univ.,  College  Station.  Dept.  of 

Geology. 

For  primary  bibliographic  entry  see  Field  5B. 

W88-02766 


COMPARING  A  THREE-DIMENSIONAL  AND 
A  DUPUIT-FORCHHEIMER  SOLUTION  FOR 
A  CIRCULAR  RECHARGE  AREA  IN  A  CON- 
FINED AQUIFER, 

Indiana  Univ.,  Bloomington.  School  of  Public  and 

Environmental  Affairs. 

For  primary  bibliographic  entry  see  Field  5B. 

W88-02769 


TRANSFER     OF    HYDROLOGIC    INFORMA- 
TION AMONG  RIVER  POINTS, 

George     Washington     Univ.,     Washington,     DC. 

International  Water  Resources  Inst. 

For  primary  bibliographic  entry  see  Field  2E. 

W88-O2770 


APPLICATION  OF  DISCRETE  AUTOREGRES- 
SIVE  MOVING  AVERAGE  MODELS  FOR  ES- 
TIMATION OF  DAILY  RUNOFF, 


Ohio  Univ.,  Athens.  Dept.  of  Civil  Engineering 
For  primary  bibliographic  entry  see  Field  2A. 

W88-02771 


TRANSFORMATIONS  FOR  IMPROVED  CON- 
VERGENCE OF  DISTRIBUTIONS  OF  FLOOD 
MAXIMA  TO  A  GUMBEL  LIMIT, 

Waikato  Univ.,  Hamilton  (New  Zealand).  Dept.  of 

Earth  Sciences. 

For  primary  bibliographic  entry  see  Field  2E. 

W88-02772 


NOTE  ON  THE  ANALYSIS  OF  SLUG  TESTS, 

Ministry  of  Agriculture,  Jerusalem  (Israel).  Hydro- 
logical  Service. 
A  Dax 

Journal  of  Hydrology  JHYDA7,  Vol.  91,  No.  1/2, 
p  153-177,  May  15,   1987.   11  fig,   10  tab,  11  ref. 

Descriptors:  *Data  interpretation,  'Slug  tests, 
'Aquifers,  'Groundwater,  *Aquifer  testing,  'Well 
testing,  'Mathematical  equations,  Mathematical 
studies,  Permeability  coefficient,  Wells,  Field  tests, 
Clogging. 

A  new  method  is  suggested  for  analyzing  the  data 
of  slug  tests.  The  method  is  based  on  the  observa- 
tion that  in  many  cases  the  buildup,  H(t),  decays 
exponentially.  That  is,  H(t)  =  H  sub  0  e  to  the  (- 
lambda  t)  power,  where  lambda  is  a  positive  con- 
stant. It  is  shown  that  the  measured  value  of 
lambda  can  be  used  to  estimate  K,  the  hydraulic 
conductivity  of  the  aquifer  in  the  close  vicinity  of 
the  well.  The  proposed  method  is  demonstrated  on 
field  data  of  several  slug  tests.  The  earlier  explana- 
tion of  exponential  decay  in  slug  tests  employs  a 
modified  version  of  the  Thiem  equation,  which  is 
based  on  certain  steady-flow  assumptions.  Now  it 
is  shown  that  the  phenomenon  is  not  limited  to 
steady  flow  and  that  it  is  likely  to  occur  under  a 
wide  range  of  conditions.  The  use  of  slug  tests  as  a 
tool  for  monitoring  the  effects  of  clogging  in  small- 
diameter  observation  wells  is  introduced.  (Author's 
abstract) 
W88-02773 


FIELD    TEST    OF    A    SIMPLE    SOIL-WATER 
BALANCE  MODEL  FOR  IRRIGATED  AREAS, 

Indian   Agricultural   Research   Inst.,   New   Delhi. 

Water  Technology  Center. 

For   primary   bibliographic   entry   see   Field   2G. 

W88-02774 


MODIFIED  LINEAR  PROGRAMMING  GRA- 
DIENT METHOD  FOR  OPTIMAL  DESIGN  OF 
LOOPED  WATER  DISTRIBUTION  NET- 
WORKS, 

Asian  Inst,  of  Tech.,  Bangkok  (Thailand).  Div.  of 
Industrial  Engineering  and  Management. 
For  primary  bibliographic  entry  see  Field  5F. 

W88-02775 


USE  OF  STOCHASTIC  DYNAMIC  PROGRAM- 
MING FOR  RESERVOIR  MANAGEMENT, 

California  Univ.,  Los  Angeles.  Dept.  of  Civil  Engi- 
neering. 
For  primary  bibliographic  entry  see  Field  6A. 

W88-02776 


STOCHASTIC  MODELING  OF  VERTICALLY 
AVERAGED  CONCENTRATION  UNCERTAIN- 
TY IN  A  PERFECTLY  STRATIFIED  AQUIFER, 

Stanford  Univ.,  CA.  Dept.  of  Civil  Engineering. 
For  primary  bibliographic  entry  see  Field  6A. 

W88-02777 


GROUNDWATER  GEOCHEMISTRY  OF 
SHORT-TERM  AQUIFER  THERMAL  ENERGY 
STORAGE  TEST  CYCLES, 

Illinois  State  Water  Survey  Div.,  Champaign. 
For  primary  bibliographic  entry  see  Field  2F. 

W88-02778 


ACCURACY  OF  SEDIMENT  DEPOSITION  ES- 
TIMATION, 


Waterloo  Univ.  (Ontario).  Dept.  of  Civil  Engineer- 
ing. 
For  primary  bibliographic  entry  see  Field  2J. 

W88-02779 


PARAMETER  ESTIMATION  IN  GROUND- 
WATER: CLASSICAL,  BAYESIAN,  AND  DE- 
TERMINISTIC ASSUMPTIONS  AND  THEIR 
IMPACT  ON  MANAGEMENT  POLICIES, 

Wright  State  Univ.,  Dayton,  OH. 

For  primary  bibliographic  entry  see  Field  4B. 

W88-02780 


NONLINEAR  FLOOD  ROUTING  WITH  MUL- 
TILINEAR MODELS, 

California  Univ.,  Berkeley.  Energy  and  Resources 

Group. 

For  primary  bibliographic  entry  see  Field  2E. 

W88-02782 


DEVELOPMENT  AND  TESTING  OF  A  WATER 
BALANCE  MODEL  FOR  CLIMATE  IMPACT 
ASSESSMENT:  MODELING  THE  SACRAMEN- 
TO BASIN, 

California  Univ.,  Berkeley.  Energy  and  Resources 

Group. 

For  primary  bibliographic  entry  see  Field  5C. 

W88-02783 


STOCHASTIC  ANALYSIS  OF  CONTAMINANT 
TRANSPORT  IN  POROUS  MEDIA:  ANALYSIS 
OF  A  TWO-MEMBER  RADIONUCLIDE 
CHAIN, 

Sandia  National  Labs.,  Albuquerque,  NM. 
For  primary  bibliographic  entry  see  Field  5B. 

W88-02784 


PERTURBATION  BOUNDARY  ELEMENT 
CODE  FOR  STEADY  STATE  GROUNDWATER 
FLOW  IN  HETEROGENEOUS  AQUIFERS, 

Delaware  Univ.,  Newark.  Dept.  of  Civil  Engineer- 
ing. 
For  primary  bibliographic  entry  see  Field  2F. 

W88-02785 


ESTIMATION  OF  BROOKS-COREY  PARAM- 
ETERS FROM  WATER  RETENTION  DATA, 

Princeton  Univ.,  NJ.  Water  Resources  Program. 
For  primary   bibliographic   entry   see   Field   2G. 

W88-02786 


ANALYTICAL  AND  EXPERIMENTAL  SOLU- 
TIONS FOR  DRAINAGE  OF  SLOPING  LANDS 
WITH  TIME- VARYING  RECHARGE, 

Govind   Ballabh   Pant  Univ.   of  Agriculture  and 

Technology,  Pantnagar  (India). 

For  primary  bibliographic  entry  see  Field  2F. 

W88-02787 


FLOW  EQUATIONS  IN  TERMS  OF  PIEZOME- 
TER LEVELS  FOR  NONISOTHERMAL  FLUID 
IN  LOW-PERMEABILITY  POROUS  MEDIUM, 

Rockwell  International,  Richland,  WA.  Rockwell 

Hanford  Operations. 

For  primary  bibliographic  entry  see  Field  5E. 

W88-02788 


ENSO  SIGNAL  IN  CONTINENTAL  TEMPERA- 
TURE AND  PRECIPITATION  RECORDS, 

Massachusetts  Univ.,  Amherst. 

For  primary  bibliographic  entry  see  Field  2B. 

W88-02791 


EFFICIENCY      IN      WATER      ALLOCATION 
UNDER  STOCHASTIC  DEMAND, 

California  Univ.,  Santa  Barbara. 

For   primary   bibliographic   entry   see   Field   6D. 

W88-02800 


PERCENTILE     ESTIMATION     FOR     WATER 
QUALITY  DATA, 
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WRC  Engineering,  Swindon  (England). 

For   primary  bibliographic   entry   see   Field    5D. 

W88-02829 


WORLD  CATALOGUE  OF  MAXIMUM  OB- 
SERVED FLOODS, 

Office  de  la  Recherche  Scientifique  et  Technique 

Outre-Mer,  Bondy  (France). 

J.  A.  Rodier,  and  M.  Roche. 

IAHS-AISH  Publication  No.   143,   1984.  378  p,  1 

fig,  275  tab.  Project  No.  A.2.7.2. 

Descriptors:  'Floods,  'Historic  floods,  'Flood 
data.  Precipitation,  Annual  floods,  Flood  basins, 
Flood  peak,  Rivers,  Streamflow,  Hydrology. 

Information  on  exceptionally  large  floods  is  pre- 
sented for  1400  stations  in  95  countries.  Table  I 
gives  parameters  necessary  for  understanding  the 
hydrology  of  the  area  and  the  formation  of  floods. 
This  includes  basin  area,  slope,  soil,  cover  regime, 
mean  precipitation,  and  mean  discharge.  Table  II 
lists  the  maximum  flood  and  the  second  and  third 
largest  floods,  if  available.  For  many  of  the  floods 
information  is  given  about  the  procedures  used  for 
flood  estimating  and  about  the  precipitation  caus- 
ing the  flood.  The  maximum  flood  listed  for  the 
United  States  is  70,000  cu  m/sec  on  the  Mississippi 
River  at  Arkansas  City,  Arkansas,  in  June  1927. 
Table  III  lists  the  chronological  series  of  yearly 
maxima  for  the  countries  and  subdivisions.  (Cassar- 
PTT) 
W88-02926 


ASYMPTOTIC  EIGENVALUE  CURVES  OF 
RANDOM  COVARIANCE  MATRICES, 

Scripps  Institution  of  Oceanography,  La  Jolla,  CA. 
R.  W.  Preisendorfer. 

SIO  Reference  Series  81-3,  April  1981.  40  p,  6  fig, 
2  tab,  18  ref,  2  append. 

Descriptors:  'Data  processing,  'Meteorology, 
•Weather  forecasting,  Mathematical  studies,  Ei- 
genvalues, Climatology,  Statistical  analysis,  Monte 
Carlo  method. 

A  simple  analytical  method  estimates  the  set  of 
average  eigenvalues  of  certain  random  covariance 
matrices  of  large  order.  Such  matrices  are  associat- 
ed with  the  principal  component  decomposition  of 
spatially-extensive,  long-time  oceanographic  or 
meteorologic  data  sets.  The  method  intended  as  a 
supplement  to  the  Monte  Carlo  procedures  used  to 
obtain  principal  component  eigenvalue  statistics. 
Also,  in  certain  simple  instances,  it  is  intended  to 
facilitate  the  selection  of  statistically  significant 
eigenvalues  of  given  data  sets.  The  method  allows 
the  analytical  determination  of  average-eigenvalue 
distributions  of  certain  very-large-order  random 
covariance  matrices  which  otherwise  would  be 
impossible  or  uneconomical  to  obtain  by  brute- 
force  numerical  methods.  These  results  dispel  some 
existing  ideas  about  eigenvalue  curves  associated 
with  empirical  orthogonal  functions  of  meteoro- 
logic fields.  (Cassar-PTT) 
W88-02946 


WATER-QUALITY  DATA  FOR  AQUIFERS  IN 
EAST-CENTRAL  NEW  JERSEY,  1981-82, 

Geological  Survey,  Trenton,  NJ.  Water  Resources 
Div. 

D.  A.  Harriman,  and  L.  M.  Voronin. 
Available  from  OFSS,  USGS,  Box  25425,  Lake- 
wood,  CO  80225.  USGS  Open-File  Report  84-821, 
1984.  39  p,  2  fig,  1  plate,  6  tab,  30  ref. 

Descriptors:  'Water  quality,  'Aquifers,  'Analyti- 
cal techniques,  'New  Jersey,  'Ocean  County,  fly- 
drological  data,  Water  resources,  Hydrology,  Sam- 
pling methods,  Groundwater,  Organic  compounds, 
Data  collection,  Salinity,  Surface  water,  Mon- 
mouth County,  New  Jersey  Coastal  Plain. 

Data  are  presented  in  tables  for  238  wells  repre- 
senting nine  aquifers  underlying  the  New  Jersey 
Coastal  Plain.  Approximately  two-thirds  of  these 
wells  are  screened  in  the  unconfined  Kirkwood- 
Cohansey  aquifer  system,  the  principal  source  of 
groundwater  in  the  study  area.  In  addition,  seven 
local  streams  were  sampled  in  their  headwaters 


under  base  flow  conditions.  Field  measurements 
include  water  temperature,  specific  conductance, 
pH,  and  alkalinity;  laboratory  determinations  in- 
clude common  inorganic  ions,  nutrients,  trace 
metals,  dissolved  organic  carbon,  and  volatile  or- 
ganic compounds.  Other  tables  include  lithology 
and  hydrologic  characteristics  of  geologic  units, 
well-construction  data,  and  median  and  extreme 
values  of  constituents  in  water  of  the  Kirkwood- 
Cohansey  aquifer  system.  A  plate  shows  all  sam- 
pling sites  and  presents  three  hydrogeologic  sec- 
tions delineating  subsurface  relationships.  (USGS) 
W88-02956 


GEOHYDROLOGIC  DATA  FOR  TEST  WELL 
UE-25P  1,  YUCCA  MOUNTAIN  AREA,  NYE 
COUNTY,  NEVADA, 

Geological  Survey,  Denver,  CO.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  2F. 

W88-02957 


ANNUAL  GROUND-WATER  USE  IN  THE 
TWIN  CITIES  METROPOLITAN  AREA,  MIN- 
NESOTA, 1970-79, 

Geological    Survey,    St.    Paul,    MN.    Water    Re- 
sources Div. 
For   primary   bibliographic   entry   see   Field   6D. 

W88-02958 


MAP  SHOWING  OUTCROPS  OF  PRE-QUA- 
TERNARY  ASH-FLOW  TUFFS  AND  VOLCANI- 
CLASTIC  ROCKS,  BASIN  AND  RANGE  PROV- 
INCE, NORTHERN  CALIFORNIA, 

Geological  Survey,  Lakewood,  CO.  Water  Re- 
sources Div. 

J.  E.  Jenness,  T.  L.  T.  Grose,  and  D.  A.  Lopez. 
Available  from  OFSS,  USGS,  Box  25425,  Lake- 
wood,  CO  80225.  USGS  Water-Resources  Investi- 
gations Report  83-41 15-D,  1984.  9  p,  2  fig,  12  ref,  1 
map. 

Descriptors:  *Ash-flow  tuffs,  'Volcaniclastic 
rocks,  'Basin  and  range  province,  'California,  Ge- 
ology, Hydrogeology,  Maps. 

Outcrops  of  ash-flow  tuffs  and  volcaniclastic  rocks 
have  been  delineated  in  northern  California  as  part 
of  a  study  by  the  U.S.  Geological  Survey  of  the 
Basin  and  Range  province  of  the  western  United 
States.  The  lithologic  character,  thickness,  geolog- 
ic age,  distribution,  and  sources  of  data  of  the  ash- 
flow  tuffs  and  volcaniclastic  rocks  are  described. 
(USGS) 
W88-02971 


MAPS  SHOWING  GROUND-WATER  UNITS, 
WITHDRAWAL,  AND  LEVELS;  SPRINGS; 
AND  DEPTH  TO  GROUND  WATER,  BASIN 
AND  RANGE  PROVINCE,  NORTHERN  CALI- 
FORNIA, 

Geological  Survey,  Lakewood,  CO.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  2F. 
W88-02981 


HYDROGEOLOGY  OF  THE  SULPHUR 
SPRINGS  AREA,  TAMPA,  FLORIDA, 

Geological  Survey,  Tallahassee,  FL.  Water  Re- 
sources Div. 

J.  W.  Stewart,  and  L.  R.  Mills. 
Available  from  OFSS,   USGS,   Box  25425,  Fed. 
Ctr.,  Denver,  CO  80225.  USGS  Water-Resources 
Investigations  Report  83-4085,  1984.  20  fig,  2  tab, 
19  ref,  1  map. 

Descriptors:  'Sinks,  'Groundwater  movement, 
'Groundwater  pollution,  'Florida,  'Sulfur 
Springs,  Aquifer  characteristics,  Karst  hydrology, 
Hillsborough  County,  Tampa. 

The  Sulfur  Springs  area  includes  about  56  square 
miles  in  west-central  Hillsborough  County,  Flori- 
da. The  north-central  part  of  the  city  of  Tampa  is 
highly  urbanized;  the  north-west  part  of  the  area  is 
rural  or  undeveloped.  The  area  has  numerous  sink- 
holes, two  of  which  are  used  as  retention  basins  for 
urban  storm   runoff.   An  intermittent  stream  dis- 


charges into  a  sinkhole  that  is  hydraulically  con- 
nected with  the  Floridian  aquifer.  A  well-devel- 
oped cavity  system  occurs  in  the  upper  part  of  the 
aquifer  in  the  southwestern  and  southeastern  parts 
of  the  area.  Groundwater  velocities  of  4,200  to 
9,200  feet  per  day  were  determined  from  dye  tests 
conducted  in  a  sinkhole  area  north  of  Sulfur 
Springs.  Sulfur  Springs  provides  the  city  of  Tampa 
a  supplemental  water  supply  of  20  million  gallons 
per  day.  Periodically,  the  spring  pool  is  closed  to 
swimming  because  of  the  high  bacteria  counts  in 
the  water.  The  source  of  bacteria  appears  to  be  an 
internally  drained  sinkhole  area  north  of  the 
spring.  In  1980,  groundwater  use  in  the  study  area, 
excluding  withdrawals  from  Sulphur  Springs,  was 
7.2  million  gallons  per  day,  largely  for  public 
water  supplies.  The  city  of  Tampa  pumped  an 
average  of  48.5  million  gallons  per  day  from  the 
Tampa  Dam  Reservoir  on  the  Hillsborough  River. 
(USGS) 
W88-02999 


HYDROLOGIC  DATA  FOR  URBAN  STUDIES 
IN  THE  HOUSTON,  TEXAS,  METROPOLITAN 
AREA,  1980, 

Geological  Survey,  Austin,  TX.  Water  Resources 
Div. 

F.  Liscum,  J.  S.  Hutchinson,  J.  H.  Bruchmiller, 
and  L.  S.  Walther. 

Available  from  OFSS,  USGS,  Box  25425,  Lake- 
wood,  CO  80225.  USGS  Open-File  Report  82-264, 
1983.  272  p,  20  fig,  18  tab,  6  ref. 

Descriptors:  'Houston,  'Hydrologic  data,  'Data 
collections,  Texas,  Rainfall-runoff  relationship, 
Storm  runoff,  Streamflow,  Urban  areas. 

This  report  contains  rainfall  and  runoff  data  collect 
during  the  1980  water  year  for  drainage  basins  in 
the  Houston,  Texas,  metropolitan  area.  The  infor- 
mation will  be  useful  in  determining  the  extent  to 
which  progressive  urbanization  will  affect  the 
yield  and  mode  of  occurrence  of  storm  runoff. 
Rainfall-runoff  computations  are  presented  for  13 
storm  periods  during  the  1980  water  year.  (USGS) 
W8  8-03001 


A  TWO-DIMENSIONAL  GRAPHING  PRO- 
GRAM FOR  THE  TEKTRONIX  4050-SERIES 
GRAPHICS  COMPUTERS, 

Geological  Survey,  Denver,  CO.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  7B. 

W88-03O02 


PRELIMINARY  ASSESSMENT  OF  THE 
GROUND-WATER  RESOURCES  OF  THE  AL- 
LUVIAL AQUIFER,  WHITE  RIVER  VALLEY, 
RIO  BLANCO  COUNTY,  COLORADO, 

Geological  Survey,  Lakewood,  CO.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  2F. 
W88-03012 


PRECISION  AND  BIAS  OF  SELECTED  ANA- 
LYTES  REPORTED  BY  THE  NATIONAL  AT- 
MOSPHERIC DEPOSITION  PROGRAM  AND 
NATIONAL  TRENDS  NETWORK- 1983  AND 
JANUARY  1980  THROUGH  SEPTEMBER  1984, 
Geological  Survey,  Denver,  CO.  Water  Resources 
Div. 

For  primary  bibliographic  entry  see  Field  5A. 
W88-03023 


GROUND-WATER  LEVELS  AND  USE  OF 
WATER  FOR  IRRIGATION  IN  THE  SARATO- 
GA  VALLEY,  SOUTH-CENTRAL  WYOMING, 

1980-81, 

Geological  Survey,  Cheyenne,  WY.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  6G. 
W88-03025 


ESTIMATED   MONTHLY   PERCENTILE   DIS- 
CHARGES   AT    UNGAGED    SITES    IN    THE 
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UPPER    YELLOWSTONE    RIVER    BASIN    IN 
MONTANA, 

Geological  Survey,  Helena,  MT.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  2E. 

W88-03037 


WATER  QUALITY  OF  STREAMS  IN  SANTA 
CLARA  VALLEY,  SANTA  CLARA  COUNTY, 
CALIFORNIA, 

Geological  Survey,  Sacramento,  CA.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  5B. 
W88-03038 


ALTITUDE  AND  CONFIGURATION  OF  THE 
WATER  TABLE  IN  THE  HIGH  PLAINS  AQUI- 
FER OF  KANSAS,  1975, 

Geological  Survey,  Garden  City,  KS.  Water  Re- 
sources Div. 

L.  E.  Stullken,  and  M.  E.  Pabst. 
Available     from     USGS,     OFFSS,     Box     25425, 
Denver,  CO  80225.  USGS  Water-Resources  Inves- 
tigations Report  81-144.  1981.  1  sheet  (map),  4  fig, 
18  ref. 

Descriptors:  'Water  table,  *Potentiometric  level, 
•Kansas,  *High  Plains,  Aquifers,  Great  Plains, 
Groundwater,  Subsurface  waters,  Unconfined 
aquifers,  Underflow,  Water-bearing  formations, 
RASA  studies. 

The  High  Plains  aquifer  in  Kansas  is  a  part  of  a 
regional  system  that  extends  from  South  Dakota  to 
Texas.  The  aquifer  in  Kansas  underlies  an  area  of 
30,900  square  miles  in  the  western  and  south-cen- 
tral part.  This  aquifer  is  a  hydraulically  connected 
assemblage  of  unconsolidated  water-bearing  depos- 
its of  Tertiary  and  Quaternary  age.  Maps  published 
at  a  scale  of  1:500,000  show  the  altitude  and  con- 
figuration of  the  water  table  in  Kansas  during  1975. 
Groundwater  moves  from  higher  altitudes  in  the 
western  part  of  the  High  Plains  to  lower  altitudes 
in  the  eastern  part;  the  slope  of  the  water  table 
averages  10  feet  per  mile.  The  upgradient  flexure 
of  water  table  contours  along  some  of  the  valleys 
indicates  that  groundwater  is  discharged  to  the 
streams  in  those  areas.  (USGS) 
W88-03045 


POTENTIOMETRIC  SURFACES  OF  THE 
COASTAL  PLAIN  AQUIFERS  OF  SOUTH 
CAROLINA,  PRIOR  TO  DEVELOPMENT, 

Geological  Survey,  Columbia,  SC.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  2F. 
W88-03047 


PHYSICAL  AND  CHEMICAL  DATA  FOR 
NORTHERN  SAN  FRANCISCO  BAY,  CALI- 
FORNIA, SEPTEMBER  THROUGH  NOVEM- 
BER 1984, 

Geological  Survey,  Menlo  Park,  CA.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  2L. 
W88-03066 


GROUNDWATER  LEVELS  IN  ALASKA,  1983, 

Geological   Survey,  Anchorage,  AK.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  2F. 
W88-03069 


HYDROLOGIC  AND  MICROMETEOROLO- 
GIC  DATA  FROM  AN  UNSATURATED  ZONE 
STUDY  AT  A  LOW-LEVEL  RADIOACTIVE 
WASTE  BURIAL  SITE  NEAR  BARNWELL, 
SOUTH  CAROLINA, 

Geological  Survey,  Columbia,  SC.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  2F. 
W88-03071 


POTENTIOMETRIC  SURFACE  OF  THE 
UPPER  FLORIDAN  AQUIFER  IN  THE  ST. 
JOHNS  RIVER  WATER  MANAGEMENT  DIS- 
TRICT AND  VICINITY,  FLORIDA,  MAY  1986, 


Geological  Survey,  Orlando,  FL.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  2F. 

W88-03072 


WATER   RESOURCES   ACTIVITIES   IN   NEW 
YORK  1985-86, 

Geological  Survey,  Albany,  NY.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  2F. 

W88-03073 


PROGRESS  REPORT  ON  BLACK  MESA  MON- 
ITORING PROGRAM-1985-86, 

Geological    Survey,    Flagstaff,    AZ.    Water    Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  4C. 
W88-03074 


GROUNDWATER-QUALITY  DATA  FOR  PICA- 
TINNY  ARSENAL,  NEW  JERSEY,  1958-85, 

Geological  Survey,  Trenton,  NJ.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  2F. 

W88-03075 


RECORDS  OF  WELLS,  DRILLERS'  LOGS, 
WATER-LEVEL  MEASUREMENTS,  AND 
CHEMICAL  ANALYSES  OF  GW  IN  CHAM- 
BERS, LIBERTY,  AND  MONTGOMERY 
COUNTIES,  TEXAS,  1980-84, 
Geological  Survey,  Austin,  TX.  Water  Resources 
Div. 

For  primary  bibliographic  entry  see  Field  2F. 
W88-03076 


RECORDS    OF    WELLS,    DRILLERS'    LOGS, 

WATER-LEVEL       MEASUREMENTS,       AND 

CHEMICAL  ANALYSES  OF  GROUNDWATER 

IN  BRAZORIA,  FORT  BEND,  AND  WALLER 

COUNTIES,  TEXAS,  1980-84, 

Geological  Survey,  Austin,  TX.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  2F. 

W88-03077 


PERMITTED  WATER  USE  IN  IOWA,  1985, 

Geological   Survey,   Iowa  City,   IA.   Water   Re- 
sources Div. 
For   primary   bibliographic   entry   see   Field   6D. 

W88-03078 


USE  AND  AVAILABILITY  OF  CONTINUOUS 
STREAMFLOW  RECORDS  IN  WYOMING, 

Geological   Survey,   Cheyenne,   WY.   Water   Re- 
sources Div. 
J.  R.  Schuetz. 

Available  from  USGS,  OFSS,  Box  25425,  Lake- 
wood,  CO  80225.  USGS  Open-File  Report  85-685, 
1986.  33  p,  2  fig,  2  tab,  7  ref. 

Descriptors:  *Hydrologic  data,  'Regional  analysis, 
•Wyoming,  Regional  planning. 

This  report  documents  a  survey  that  identifies 
local,  State,  and  Federal  uses  of  data  from  139 
continuous-record,  surface-water  stations,  present- 
ly (1984)  operated  by  the  Wyoming  District  of  the 
U.  S.  Geological  Survey;  identifies  sources  of  fund- 
ing pertaining  to  collections  of  streamflow  data; 
and  presents  frequency  of  data  availability.  Uses  of 
data  from  the  139  stations  are  categorized  into 
seven  classes:  Regional  Hydrology,  Hydrology 
Systems,  Legal  Obligations,  Planning  and  Design, 
Project  Operation,  Hydrologic  Forecasts,  and 
Water  Quality  Monitoring.  Sufficient  use  of  sur- 
face water  data  collected  from  the  stations  justifies 
the  continued  operation  of  all  stations.  (USGS) 
W88-03079 


APPROXIMATE  WATER-LEVEL  CHANGES  IN 
THE  CHICOT  AND  EVANGELINE  AQUIFERS, 
1977-85  AND  1984-1985  AND  MEASURED  COM- 
PACTION, 1973-85,  IN  HARRIS  AND  GALVES- 
TON COUNTIES,  TEXAS, 


Geological  Survey,  Houston,  TX  Water  Re- 
sources Div. 

J.  F.  Williams,  and  C.  E.  Ranzau. 
Available  from  USGS,  OFSS,  Box  25425,  Lake- 
wood,  CO  80225.  USGS  Open-File  Report  85-158, 
1985.  6  sheets  (maps),  6  fig. 

Descriptors:  'Texas,  'Subsidence,  'Withdrawal, 
Groundwater,  Water  levels,  Water  level  fluctua- 
tions, Compaction,  Land-surface  subsidence,  Com- 
paction monitors. 

This  reports  consists  of:  (1)  Four  maps  that  present 
data  on  water-level  changes  during  1977-85  and 
1984-85  in  the  Chicot  and  Evangeline  aquifers  and 
(2)  one  set  of  graphs  and  one  map  that  present  data 
on  the  compaction  of  subsurface  materials  for 
1973-85.  (USGS) 
W88-03080 


WATER-RESOURCES  ACTIVITIES  OF  THE 
U.S.  GEOLOGICAL  SURVEY  IN  WYOMING, 
FISCAL  YEAR  1985, 

Geological    Survey,   Cheyenne,   WY.   Water   Re- 
sources Div. 
S.  L.  Green. 

Available  from  USGS,  OFSS,  Box  25425,  Lake- 
wood,  CO  80225.  USGS  Open-File  Report  85-562, 
1985.  109  p,  5  fig,  4  tab. 

Descriptors:  'Hydrologic  data,  'Wyoming, 
Streamflow,  Sediment  load,  Water  quality, 
Groundwater,  Water  supply,  Environmental  ef- 
fects, Oil  shale,   Water  resources,  Coal   regions. 

This  report  contains  lists  and  location  maps  of 
streamflow  and  reservoir  stations,  water  quality 
stations,  sediment  stations,  and  groundwater  obser- 
vation wells  where  data  are  currently  being  col- 
lected. Water  resources  appraisal  projects  in  Wyo- 
ming are  described,  including  many  that  are  relat- 
ed to  development  of  energy  resources.  The  gener- 
al locations  of  most  projects  are  shown  on  maps. 
The  U.S.  Geological  Survey  is  striving  to  coordi- 
nate its  water  resources  activities  with  those  of 
other  agencies.  This  report  is  one  phase  of  that 
coordination  effort,  and  serves  as  an  annual 
progress  report  to  cooperators  and  the  public. 
(USGS) 
W88-03081 


ANNUAL  YIELD  AND  SELECTED  HYDRO- 
LOGIC  DATA  FOR  THE  ARKANSAS  RIVER 
BASIN  COMPACT,  ARKANSAS-OKLAHOMA, 
1985  WATER  YEAR, 

Geological  Survey,  Little  Rock,  AR.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  2E. 
W88-03085 


MAP  OF  CALIFORNIA  SHOWING  DISTRIBU- 
TION OF  SELENIUM  CONCENTRATIONS  IN 
WELLS  SAMPLED  BY  THE  U.S.  GEOLOGI- 
CAL SURVEY,  1975-1985, 

Geological  Survey,  Sacramento,  CA.  Water  Re- 
sources Div. 

K.  D.  Evenson,  and  J.  M.  Neil. 
Available  from  OFSS,  USGS,  Box  25425,  Lake- 
wood,  CO  80225.  USGS  Open-File  Report  86-72, 
1986.  1  sheet  (map),  1  fig,  3  tab,  3  ref. 

Descriptors:  'Selenium,  'California,  'Water  pollu- 
tion, Groundwater,  Water  quality,  Areal  distribu- 
tion, Data  summary. 

Samples  from  230  wells  in  California  were  ana- 
lyzed for  dissolved  selenium  during  1975-85.  Most 
of  the  sample  wells  are  concentrated  in  eight  areas 
of  the  State.  Selenium  was  detected  in  all  eight 
areas;  however,  only  6  of  the  230  wells  had  con- 
centrations greater  than  10  micrograms  per  liter. 
Selenium  was  detected  most  frequently  in  wells  of 
the  Davis-Woodland  area  of  the  Sacramento 
Valley  and  in  wells  in  Santa  Barbara  County. 
(USGS) 
W88-03088 
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GROUNDWATER  DATA,  GREEN  RIVER 
BASIN,  WYOMING, 

Geological  Survey,  Cheyenne,  WY.  Water  Re- 
sources Div. 

E.  A.  Zimmerman,  and  K.  R.  Collier. 
Available  from  USGS,  OFSS,  Box  25425,  Lake- 
wood,  CO  80225.  USGS  Open-File  Report  83-943, 
1985.  511  p,  8  fig,  6  tab,  14  ref. 

Descriptors:  *Geohydrology,  'Basic  data  collec- 
tion, •Wyoming,  *Hydrologic  data,  *Green  River 
basin,  *Wyoming,  Water  wells,  Well  data,  Water 
quality.  Specific  conductance,  Water  temperature. 

Hydrologic  and  geologic  data  collected  by  the 
U.S.  Geological  Survey  as  part  of  energy-related 
projects  in  the  Green  River  basin  of  Wyoming  are 
compiled  from  the  files  of  the  Geological  Survey 
and  the  Wyoming  State  Engineer  as  of  1977.  The 
data  include  well  and  spring  location,  well  depth, 
casing  diameter,  type  of  lifts,  type  of  power,  use  of 
water,  rock  type  of  producing  zone,  owner,  and 
discharge  for  more  than  1,600  sites.  Analyses  for 
common  chemical  constituents,  trace  elements,  and 
radioactive  chemicals  are  tabulated  as  well  as 
water  temperature  and  specific  conductance  meas- 
urement data.  Lithologic  logs  of  more  than  300 
wells,  test  holes,  and  measured  sections  constitute 
much  of  this  report.  County  maps  at  a  scale  of 
1:500,000  show  the  locations.  (USGS) 
W88-03089 


WATER-LEVEL  MEASUREMENTS  FOR  THE 
COASTAL  PLAIN  AQUIFERS  OF  SOUTH 
CAROLINA  PRIOR  TO  DEVELOPMENT, 

Geological  Survey,  Columbia,  SC.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  2F. 
W88-03090 


REGRESSION  MODELING  OF  GROUNDWAT- 
ER FLOW, 

Geological   Survey,   Lakewood,   CO.   Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  2F. 
W88-03095 


GROUNDWATER  HYDROLOGY  OF  ELK 
RIVER  BASIN,  WEST  VIRGINIA, 

Geological  Survey,  Charleston,  WV.  Water  Re- 
sources Div. 
G.  M.  Ferrell. 

Available  from  USGS,  OFFSS,  Box  25425, 
Denver,  CO  80225.  West  Virginia  Groundwater 
Atlas,   1985.   1  sheet  (map),  9  fig,  6  tab,  23  ref. 

Descriptors:  'Groundwater,  *Water  quality, 
•West  Virginia,  Saline  water,  Geohydrologic 
units,  Water  yield,  Maps,  Appalachian  Plateau,  Elk 
River  Basin. 

This  atlas  report  describes  the  groundwater  re- 
sources of  the  Elk  River  basin  of  central  West 
Virginia.  The  river  basin  is  approximately  90  miles 
long  and  20  miles  wide  and  drains  1,532  square 
miles  in  central  West  Virginia.  Precipitation  is  the 
major  source  of  groundwater  recharge.  Ground- 
water supply  at  shallow  depth  is  generally  ade- 
quate for  domestic  use  throughout  the  basin.  The 
reported  yields  of  wells  range  from  less  than  1  to 
1,000  gallons  per  minute.  Well  yields  vary  with 
topographic  setting,  geologic  structure,  and  well 
depths.  Wells  located  in  valleys  and/or  near  the 
axis  of  highly  fractured  zones,  such  as  faults  and 
anticlinal  folds,  tend  to  yield  more  water  than 
wells  in  other  locations.  The  chemical  quality  of 
groundwater  is  highly  variable  but  generally  ac- 
ceptable for  most  domestic  uses,  although  iron 
concentrations  exceeding  300  micrograms  per  liter 
occur  in  much  of  the  basin.  The  groundwater 
found  in  the  western  half  of  the  basin  is  commonly 
hard.  Locally,  areas  of  salty  water  exist  and  par- 
ticularly along  the  axes  of  anticlines  where  oil  and 
gas  exploration  has  occurred.  (USGS) 
W88-03099 


GROUNDWATER  RESOURCES  OF  THE  RAY- 
VILLE-DELHI  AREA,  NORTHEASTERN  LOU- 
ISIANA, 


Geological   Survey,   Alexandria,   LA.   Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  2F. 
W88-03100 


COMPARISON  OF  TWO  STREAM-DIS- 
CHARGE RECORD  RECONSTRUCTION 
TECHNIQUES  FOR  EIGHT  GAGING  STA- 
TIONS IN  MAINE, 

Geological    Survey,    Augusta,    ME.    Water    Re- 
sources Div. 
For  primary  bibliographic  entry  see  Field  7B. 

W88-03121 


POTENTIOMETRIC  SURFACE  OF  THE 
UPPER  FLORIDAN  AQUIFER,  WEST-CEN- 
TRAL FLORIDA,  SEPTEMBER  1986, 

Geological  Survey,  Tampa,  FL.  Water  Resources 

Div. 

B.  R.  Lewelling,  and  R.  G.  Belles. 

Available  from  USGS,  OFSS,  Box  25425,  Denver, 

CO  80225.  USGS  Open-File  Report  86-603,  1986. 

1  sheet  (map),  2  fig,  2  ref. 

Descriptors:  'Potentiometric  levels,  *Geohydro- 
logy,  'Florida,  *Maps,  Groundwater  movement, 
Hydrology. 

A  September  1986  potentiometric  surface  map  of 
the  Upper  Floridan  aquifer  in  west-central  Florida 
depicts  water  levels  for  the  annual  high  water  level 
period.  Water  levels  in  most  wells  measured  in 
September  1986  were  higher  than  in  May  1986. 
September  levels  averaged  about  1  foot  higher 
than  May  levels  in  latitudes  north  of  the  Hillsbor- 
ough-Pasco County  line  and  about  9  feet  higher  in 
southern  areas.  The  average  water-level  change 
between  September  1985  and  September  1986  in 
individual  wells  was  less  than  1  foot.  Average 
water  levels  in  most  wells  measured  in  September 
1986  were  less  than  1  foot  lower  than  September 
1985  levels  in  the  north  and  less  than  1  foot  higher 
in  the  south.  (USGS) 
W88-03126 


HYDROLOGIC  DATA  FROM  NAVAL  OIL 
SHALE  RESERVES,  PARACHUTE  CREEK 
BASIN,  NORTHWESTERN  COLORADO, 
WATER  YEARS  1982-83, 

Geological  Survey,  Grand  Junction,  CO.  Water 
Resources  Div. 

K.  C.  Galyean,  R.  A.  Jenkins,  and  D.  L  Collins. 
Available  from  USGS,  OFSS,  Box  25425,  Denver, 
CO  80225.  USGS  Open-File  Report  85-647,  1985. 
91  p,  4  fig,  56  tab,  4  ref. 

Descriptors:  *Hydrology,  *Streamflow,  *Water 
quality,  *Climatic  data,  Precipitation,  Conductivi- 
ty, Temperature,  Snow  courses,  Colorado,  Naval 
Oil  Shale  Reserves,  Parachute  Creek  basin,  Pi- 
ceance  Creek  structural  basin,  Rio  Blanco  County. 

Data  for  water  years  1982  and  1983,  collected  by 
the  U.S.  Department  of  Energy,  Naval  Petroleum 
and  Oil  Shale  Reserves  in  the  Parachute  Creek 
drainage  basin  of  western  Colorado  are  summa- 
rized. These  data  are  supplemental  to  data  reported 
by  Patt  and  others  (1982)  and  Galyean  and  others 
(1983).  Data  from  five  streamflow-gaging  stations, 
automatic  sediment  samplers,  and  two  water  qual- 
ity monitors  are  presented.  The  sediment  samplers 
and  monitors  are  located  at  two  of  the  streamflow- 
gaging  stations.  Climate  data  including  mean,  max- 
imum, and  minimum  air  temperature  and  relative 
humidity,  daily  solar  radiation,  mean  wind  veloci- 
ty, and  mean  wind  direction  are  reported  for  one 
site.  Daily  precipitation  data  are  reported  for  three 
sites  and  snow-source  data  are  reported  for  one 
site.  (USGS) 
W88-03131 


STAGE-DISCHARGE  RELATIONS  FOR  TOM- 
BIGBEE  RIVER  AT  ALICEVILLE  LOCK  AND 
DAM,  NEAR  PICKENSVILLE,  ALABAMA -UP- 
DATED 1985, 

Geological  Survey,  Montgomery,  AL.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  2E. 
W88-03136 


CLIMATIC  DATA  FOR  THE  COTTONWOOD 
LAKE  AREA,  STUTSMAN  COUNTY,  NORTH 
DAKOTA,  1982, 

Geological  Survey,  Lakewood,  CO.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  2H. 
W88-03137 


WATER-RESOURCES  DATA  FOR  THE 
MOUNT  SHASTA  AREA,  NORTHERN  CALI- 
FORNIA, 

Geological  Survey,  Sacramento,  CA.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  2E. 
W88-03138 


AVAILABILITY  OF  SELECTED  METEROLO- 
GICAL  DATA  IN  COMPUTER-BASED  FILES 
OF  THE  U.S.  GEOLOGICAL  SURVEY,  MON- 
TANA, NORTH  DAKOTA,  SOUTH  DAKOTA, 
AND  WYOMING, 

Geological  Survey,  Helena,  MT.  Water  Resources 
Div. 

For  primary  bibliographic  entry  see  Field  2B. 
W88-03139 


APPLICATION  OF  THE  PRINCIPLE  OF  MAX- 
IMUM ENTROPY  (POME)  TO  HYDROLOGIC 
FREQUENCY  ANALYSIS, 

Louisiana  State  Univ.,  Baton  Rouge.  Dept.  of  Civil 

Engineering. 

For  primary  bibliographic  entry  see  Field  2E. 

W88-03181 


THEORETICAL  ASSESSMENT  OF  CASING 
STORAGE  EFFECTS  WHEN  PUMP  SAM- 
PLING A  PARTIALLY  PENETRATING  BORE- 
HOLE, 

Commonwealth  Scientific  and  Industrial  Research 
Organization,     Wembley     (Australia).     Div.     of 
Groundwater  Research. 
For  primary  bibliographic  entry  see  Field  8B. 

W88-03273 


ADVANTAGES  OF  NONPARAMETRIC  PRO- 
CEDURES FOR  ANALYSIS  OF  WATER  QUAL- 
ITY DATA, 

Geological  Survey,  Reston,  VA.  Water  Resources 

Div. 

D.  R.  Helsel. 

Hydrological  Sciences  Journal  HSJODN,  Vol.  32, 

No.  2,  p  179-190,  June  1987.  2  fig,  6  tab,  14  ref. 

Descriptors:  *Data  interpretation,  *Nonparametric 
data  analysis,  *Statistics,  *Nonparametric  methods, 
•Water  quality,  Statistical  analysis,  Statistical 
methods,  Mathematical  studies,  Case  studies,  Anal- 
ysis of  variance,  Discriminant  analysis,  Detection 
limits. 

Water  quality  data  are  usually  analyzed  with  para- 
metric statistical  procedures  requiring  the  normali- 
ty assumption  for  accuracy  of  their  attained  signifi- 
cance levels.  However,  these  data  are  typically 
non-normally  distributed.  When  applied  to  non- 
normal  data,  the  power  of  parametric  procedures  is 
low,  and  their  results  may  be  in  error.  Three 
typical  case  studies  are  discussed:  differentiation  of 
water  quality  in  streams  using  analysis  of  variance; 
discernment  of  water  quality  types  using  discrimi- 
nant analysis;  and  t-tests  on  differences  between 
two  groups  which  include  data  below  the  detec- 
tion limit.  Five  important  advantages  of  nonpara- 
metric  methods  over  commonly  used  parametric 
procedures  are  detailed.  They  include:  (1)  no  need 
for  prior  transformations  even  when  approximate 
normality  could  be  achieved;  (2)  successful  analy- 
sis of  cases  in  which  normality  for  all  groups  to  be 
compared  is  not  achievable;  (3)  greater  power 
achievement  for  the  skewed  distributions  common 
to  water  quality  data;  (4)  use  of  central  values  such 
as  the  median  for  comparisons  rather  than  the 
mean;  and  (5)  possible  incorporation  of  data  below 
the  detection  limit  without  fabrication  of  values  or 
bias.  (Wood-PTT) 
W88-03276 
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RESOLUTION  ENHANCEMENT  OF  MULTI- 
CHANNEL MICROWAVE  IMAGERY  FROM 
THE  NIMBUS-7  SMMR  FOR  MARITIME 
RAINFALL  ANALYSIS, 

Wisconsin  Univ.,  Madison.  Dept.  of  Meteorology. 

W.  S.  Olson,  C.-L.  Yeh,  J.  A.  Weinman,  and  R.  T. 

Chin. 

Journal  of  Atmospheric  and  Oceanic  Technology, 

Vol.  3,  No.  3,  p  422-432,  September  1986.  5  fig,  1 

tab,   12  ref.  NASA  Grant  NAGW-380  and  NSF 

Grant  ATM-82 12424. 

Descriptors:  'Data  interpretation,  'Microwaves, 
•Microwave  imagery,  *Remote  sensing,  *Satellite 
technology,  *Rainfall,  Deconvolution  method, 
Maritime  rainfall,  Rainfall  analysis,  Satellite  tech- 
nology, Nonlinear  programming,  Mathematical 
equations,  Mathematical  studies,  Precipitation, 
Rainfall  distribution. 

A  restoration  of  the  37,  21,  18,  10.7  and  6.6  GHz 
satellite  imagery  from  the  Scanning  Multichannel 
Microwave  Radiometer  (SMMR)  aboard  the 
Nimbus-7  to  22.2  km  resolution  is  attempted  using 
a  deconvolution  method  based  upon  nonlinear  pro- 
gramming. The  images  are  deconvolved  with  and 
without  the  aid  of  prescribed  constraints,  which 
force  the  processed  image  to  abide  by  partial  a 
priori  knowledge  of  the  high-resolution  result.  The 
restored  microwave  imagery  may  be  used  to  exam- 
ine the  distribution  of  precipitating  liquid  water  in 
maritime  rain  systems.  The  restoration  method  pre- 
sented here  may  also  be  applied  to  other  types  of 
meteorological  satellite  imagery.  Prerequisites  for 
application  are  (i)  the  data  must  be  interpolated  to 
a  regular  grid,  and  (ii)  an  estimate  of  the  antenna 
blurring  function  must  be  made  in  that  particular 
grid  coordinate  system.  (Author's  abstract) 
W88-03284 


DYNAMIC  RESPONSE  OF  THE  FINE  WIRE 
PSYCHROMETER  FOR  DIRECT  MEASURE- 
MENT OF  WATER  VAPOR  FLUX, 

Okayama  Univ.  (Japan). 

O.  Tsukamoto. 

Journal  of  Atmospheric  and  Oceanic  Technology, 

Vol.  3,  No.  3,  p  453-461,  September  1986.  15  fig,  14 

ref. 

Descriptors:  *Data  interpretation,  *Psychrometers, 
•Humidity,  *Water  vapor,  'Water  vapor  flux, 
Water  vapor  fluctuations,  Mathematical  equations, 
Wind  velocity,  Measuring  instruments. 

For  the  measurement  of  humidity  fluctuation  in  the 
atmospheric  boundary  layer,  a  wet-  and  dry-bulb 
thermocouple  psychrometer  has  traditionally  been 
used.  However,  in  the  direct  measurement  of  water 
vapor  flux  with  the  eddy  correlation  method, 
errors  are  caused  by  its  slow  response  to  humidity 
fluctuations.  The  error  in  the  water  vapor  flux 
measurement  with  psychrometers  was  studied 
based  on  the  dynamic  response  equation  of  wet 
and  dry  bulb  thermometers.  A  new  method  of 
correction  is  presented  for  the  slow  response  of  a 
fine  wire  psychrometer  with  variable  time  con- 
stants and  with  fluctuating  wind  speed  which  is 
appropriate  for  use  for  real  time  correction  when 
wind  speed  fluctuation  is  measured.  It  was  applied 
to  a  water  vapor  flux  estimation  experiment  in 
1981  and  the  results  are  compared  with  the  water 
vapor  flux  with  fast  response  hygrometer.  Satisfac- 
tory improvement  in  the  psychrometric  data  was 
observed.  (Wood-PTT) 
W88-03285 


NUMERICAL  SIMULATION  OF  STORM 
SURGES  IN  BANGLADESH  USING  A  BAY- 
RIVER  COUPLED  MODEL, 

Indian  Inst,  of  Tech.,  New  Delhi.  Centre  for  At- 
mospheric and  Fluids  Sciences 
S.  K.  Dube,  P.  C.  Sinha,  and  G.  D.  Roy. 
Coastal  Engineering  COENDE,  Vol.  10,  No    1    n 
85-101,  May  1986.  6  fig,  33  ref. 

Descriptors:  •Model  studies,  *Storm  surges, 
•Storms,  'Hydrodynamic  models,  'Rivers,  •Nu- 
merical analysis,  River  mouth,  Surges,  Cyclones, 
Bangladesh,  Hydrodynamics,  Simulation,  Simula- 
tion analysis,  Meghna  River,  Wind,  Prediction, 
Mathematical  studies,  Mathematical  equations, 
Comparison  studies. 


A  numerical  hydrodynamic  model  is  described  for 
the  simulation  of  storm  surges  in  Bangladesh.  The 
model  applies  to  a  region  including  the  river 
Meghna  and  allows  the  freshwater  discharge 
through  the  river  to  be  taken  into  account.  By 
using  forcing  wind  stress  distribution  representa- 
tive of  the  1970  Chittagong  cyclone,  a  comparison 
is  made  between  model  simulations  both  with  and 
without  inclusion  of  the  river  along  the  Bangla- 
desh coast.  It  was  concluded  that  the  introduction 
of  the  effect  of  a  river  in  storm  surge  models  may 
lead  to  an  important  change  in  detailed  prediction; 
surge  response  inside  the  river  depends  significant- 
ly upon  the  freshwater  discharge.  (Author's  ab- 
stract) 
W88-03296 


GROUNDWATER  DATA  FROM  THE  SAN 
MIGUEL  RIVER  BASIN,  SOUTHWESTERN 
COLORADO, 

Geological  Survey,  Lakewood,  CO.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  2F 
W88-03300 


STREAMFLOW  STATISTICS  AND  DRAINAGE 
BASIN  CHARACTERISTICS  FOR  THE 
SOUTHWESTERN  AND  EASTERN  REGIONS, 
WASHINGTON,  VOLUME  I.  SOUTHWEST- 
ERN WASHINGTON;  VOLUME  II.  EASTERN 
WASHINGTON, 

Geological  Survey,  Tacoma,  WA.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  2E. 
W88-03301 


FLOOD  OF  NOVEMBER  1985  IN  WEST  VIR- 
GINIA, PENNSYLVANIA,  MARYLAND,  AND 
VIRGINIA, 

Geological  Survey,  Pittsburgh,  PA.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  2E. 
W88-03305 


HYDROGEOLOGIC  DATA  FOR  THE  DAKOTA 
AQUIFER  SYSTEM  IN  NEBRASKA, 

Geological  Survey,  Lincoln,  NE.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  2F. 

W88-03306 


WATER-RESOURCES  ACTIVITIES  OF  THE 
U.S.  GEOLOGICAL  SURVEY  IN  NEW- 
MEXICO-FISCAL  YEAR  1986, 

Geological  Survey,  Albuquerque,  NM.  Water  Re- 
sources Div. 
R.  L.  Knutilla. 

Available  from  USGS,  OFSS,  Box  25425,  Denver, 
CO  80225.  USGS  Open-File  Report  86-141,  1986. 
83  p,  8  fig,  2  tab. 

Descriptors:  •Hydrologic  data  collections,  *New 
Mexico,  Stream  gages,  Observation  wells,  On-site 
investigations. 

All  U.S.  Geological  Survey  hydrologic  investiga- 
tions in  the  New  Mexico  District  in  progress 
during  fiscal  year  1986  are  summarized.  The  sum- 
maries include  sections  on  the  problem  addressed, 
the  objective  and  approach  of  the  investigation, 
progress  of  the  investigation  and  plans  for  1986 
fiscal  year,  and  reports  published  as  a  result  of  the 
investigation.  Water  conditions  in  New  Mexico 
during  the  1985  water  year  are  briefly  described. 
Reports  released  during  1985  are  listed.  The  New 
Mexico  District  office  organization,  cooperating 
agencies,  and  types  of  funding  for  the  District 
operation  are  also  summarized.  (USGS) 
W88-03309 


CLIMATIC  DATA  FOR  MIRROR  LAKE,  WEST 
THORNTON,  NEW  HAMPSHIRE,  1984, 

Geological   Survey,   Lakewood,   CO.   Water   Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  2H. 
W88-03310 


WATER   RESOURCES   ACTIVITIES   IN   ILLI- 

NOIS,  1985, 

Geological  Survey,  Urbana,  IL    Water  Resources 

Div 

M.  L.  Garrelts. 

Available  from  USGS,  OFSS,  Box  25425,  Denver 

CO  80225.  USGS  Open-File  Report  86-130,  1986' 

99  p,  1 1  fig,  3  tab,  4  ref. 

Descriptors:  *Hydrologic  data,  *Water  data  col- 
lection, 'Illinois,  Groundwater  data,  Surface 
water. 

Water  resources  investigations  of  the  U.S.  Geolog- 
ical Survey  in  Illinois  consist  of  collecting  hydro- 
logic  data  and  making  interpretative  investigations. 
The  data  and  the  results  of  the  investigations  are 
published  or  released  by  either  the  U.S.  Geological 
Survey  or  by  cooperating  agencies.  This  report 
describes  the  data  collection  activities  and  investi- 
gations in  Illinois  during  the  1985  fiscal  year  and 
provides  an  extensive  list  of  publications  pertaining 
to  the  water  resources  of  Illinois.  (USGS) 
W88-03311 


WATER   RESOURCES   OF   YANKTON 
COUNTY,  SOUTH  DAKOTA, 

Geological  Survey,  Huron,  SD.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  2F 

W88-03322 


HYDROLOGIC  MAPS  OF  THE  PRICE  30  X  60 
MINUTE  QUADRANGLE,  UTAH, 

Geological  Survey,  Salt  Lake  City,  UT.  Water 
Resources  Div. 

H.  F.  McCormack,  K.  L.  Lindskov,  and  B.  Stolp. 
Available  from  USGS,  OFSS,  Box  25425,  Denver, 
CO  80225.  USGS  Water-Resources  Investigations 
Report  84-4227,  1984.  4  sheets  (map),  2  fig,  4  tab, 
15  ref. 

Descriptors:  'Sediment  yield,  'Dissolved  solids, 
•Maps,  'Hydrologic  maps,  Hydrology,  Precipita- 
tion, Runoff,  Price,  Utah. 

Four  hydrologic  maps  of  the  Price  30  x  60-minute 
quadrangle,  Utah  show  that  the  hydrology  of  the 
area  is  extremely  variable.  Normal  annual  precipi- 
tation ranges  from  less  than  8  to  more  than  25 
inches.  Corresponding  ranges  are  less  than  0.1  to 
more  than  5  inches  for  average  annual  runoff,  0.1 
to  3.0  acre-ft/sq  mi/yr  for  sediment  yield,  less  than 
200  to  more  than  6,000  milligrams/L  for  concen- 
trations of  dissolved  solids  in  streamflow,  and  less 
than  500  to  more  than  2,000  milligrams/L  for 
concentrations  of  dissolved  solids  in  shallow 
groundwater.  Variations  in  the  hydrologic  charac- 
teristics result  from  differences  in  geology,  precipi- 
tation, soils,  vegetative  cover,  and  land  use. 
(USGS) 
W88-03328 


WATER  RESOURCES  OF  CLALLAM  COUNTY, 
WASHINGTON:  PHASE  I  REPORT, 

Geological    Survey,    Tacoma,    WA.    Water    Re- 
sources Div. 
B.  W.  Drost. 

Available  from  USGS,  OFSS,  Box  25425,  Denver, 
CO  80225.  USGS  Water-Resources  Investigations 
Report  83-4227,  1986.  263  p,  1  fig,  15  tab,  5  plates, 
30  ref. 

Descriptors:  'Surface  waters,  'Groundwater, 
•Water  quality,  •Washington,  Hydrologic  budget, 
Groundwater  recharge,  Aquifer  characteristics, 
Saline  water  encroachment,  Low  flow,  Water  use, 
Clallam  County. 

An  inventory  of  the  water  resources  of  Clallam 
County,  Washington,  showed  that  sufficient  water 
is  available  to  supply  all  present  demands.  Domes- 
tic water  supplies  can  be  obtained  from  wells 
drilled  100  ft  or  less  into  glacial  and  alluvial  depos- 
its; in  areas  underlain  by  bedrock,  wells  more  than 
100  ft  deep  can  generally  supply  one  home  per 
well.  Surface  water  is  abundant,  and  is  the  source 
for  most  public  water  systems.  Extreme  low  flows 
were  observed  only  in  small  drainage  basins  in 
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bedrock  in  the  mountainous  interior  and  along 
parts  of  the  coastline  in  the  Strait  of  Juan  de  Fuca. 
The  quality  of  ground  and  surface  waters  is  gener- 
ally excellent.  In  coastal  areas,  some  wells  may 
yield  water  with  large  concentrations  of  chloride 
and  dissolved  solids.  A  quarter  of  the  wells  tested 
had  excessive  concentrations  of  iron  and  (or)  man- 
ganese. High  values  of  turbidity,  color,  and  coli- 
form  bacteria  are  widespread  surface  water  prob- 
lems, but  standard  filtering  and  chlorination  treat- 
ment make  the  water  suitable  for  public  supplies. 
High  concentrations  of  coliform  bacteria  apparent- 
ly originate  naturally  in  soils.  High  ammonia  con- 
centration observed  at  one  site  is  probably  caused 
by  sewage  disposal  practices.  (USGS) 
W88-03331 


STREAMFLOW  SIMULATION  FOR  THE  KEN- 
TUCKY RIVER  NEAR  LEXINGTON  AND 
FRANKFORT,  KENTUCKY, 

Geological  Survey,  Louisville,  KY.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  2E. 
W88-03334 


PRELIMINARY  APPRAISAL  OF  GROUND 
WATER  EN  AND  NEAR  THE  ANCESTRAL 
MISSOURI  RIVER  VALLEY,  NORTHEAST- 
ERN MONTANA, 

Geological  Survey,  Helena,  MT.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  2F. 

W88-03340 


MAPS  OF  THE  BONSALL  AREA  OF  THE  SAN 
LUIS  REY  RIVER  VALLEY,  SAN  DIEGO, 
CALTFORN1A;  SHOWING  GEOLOGY,  HY- 
DROLOGY, AND  GROUND-WATER  QUALITY, 

Geological   Survey,   Laguna  Niguel,   CA.   Water 

Resources  Div. 

J.  A.  Izbicki. 

Available  from  USGS,  OFSS,  Box  25425,  Denver, 

CO  80225.  USGS  Water-Resources  Investigations 

Report  85-4112,  1985.  5  sheets  (maps),  5  fig,  3  ref. 

Descriptors:  *Water  quality,  'Groundwater,  *Geo- 
hydrology,  'Groundwater  quality,  'California, 
•Maps,  San  Diego  County,  San  Luis  Rey  River, 
Geology,  Bonsall. 

In  November  1984,  84  wells  and  1  spring  in  the 
Bonsall  area  of  the  San  Luis  Rey  River  valley 
were  inventoried  by  U.S.  Geological  Survey  per- 
sonnel. Depth  to  water  in  38  wells  ranged  from  1.3 
to  38  ft  and  23  wells  had  depths  to  water  less  than 
10  feet.  Dissolved  solids  concentration  of  water 
from  29  wells  and  1  spring  sampled  in  autumn  1983 
and  spring  1984  ranged  from  574  to  2,370  mgs/L. 
Groundwater  with  a  dissolved  solids  concentration 
less  than  1,000  mgs/L  was  generally  restricted  to 
the  eastern  part  of  the  aquifer.  The  total  volume  of 
alluvial  fill  in  the  Bonsall  area  is  113,000  acre-feet; 
the  amount  of  groundwater  storage  available  in  the 
alluvial  aquifer  is  18,000  acre-feet.  The  alluvial 
aquifer  is,  in  part,  surrounded  and  underlain  by 
colluvium  and  weathered  crystalline  rock  that  add 
some  additional  groundwater  storage  capacity  to 
the  system.  Data  in  this  report  are  presented  on 
five  maps  showing  well  locations,  thickness  of 
alluvial  fill,  water  level  contours  in  November 
1983  and  hydrographs  of  selected  wells,  ground- 
water quality  in  spring  1960  and  graphs  showing 
changes  in  dissolved  solids  concentrations  of  water 
from  selected  wells  with  time,  and  groundwater 
quality  in  spring  1984.  This  report  is  part  of  a 
larger  cooperative  project  between  the  Rainbow 
Municipal  Irrigation  District  and  the  U.S.  Geologi- 
cal Survey.  The  purpose  of  the  larger  project  is  to 
develop  an  appropriate  groundwater  management 
plan  for  the  Bonsall  area  of  the  San  Luis  Rey  River 
valley.  (USGS) 
W  88-03  349 


OCCURRENCE  OF  GROUND-WATER  AND 
POTENTIAL  FOR  SEAWATER  EXTRUSION, 
ISLAND  COUNTY,  WASHINGTON, 

Geological    Survey,    Tacoma,    WA.    Water    Re- 
sources Div. 
M.  A.  Jones. 


Available  from  USGS,  OFSS,  Box  25425,  Denver, 
CO  80225.  USGS  Water-Resources  Investigations 
Report  85-4046,  1985.  6  sheets  (maps),  8  fig,  2  tab, 
5  ref. 

Descriptors:  'Groundwater  discharge,  'Maps, 
•Washington,  Groundwater  recharge,  Aquifers, 
Freshwater-saline  water  interfaces,  Saline  water 
intrusion.  Groundwater  pollution,  Island  County, 
Camano  Island,  Whidbey  Island. 

The  data  from  a  study  of  groundwater  availability 
and  quality  in  Island  County,  Washington,  are 
presented.  Increased  groundwater  withdrawals  as- 
sociated with  the  population  increase  in  Island 
County  have  caused  concern  about  groundwater 
availability  and  potential  seawater  intrusion.  The 
most  widely  used  aquifer  lies  near  sea  level.  Local- 
ly, available  data  indicate  that  one  or  more  water- 
bearing zones  lie  above  the  sea-level  aquifer. 
Pumpage  in  1979  was  about  1.67  billion  gallons, 
about  90%  of  which  was  pumped  from  the  sea- 
level  aquifer.  Most  large  producing  wells  in  the 
county  have  pumping  water  levels  near  or  below 
sea  level,  so  that  if  pumping  continues  for  a  long 
enough  time,  seawater  intrusion  would  result. 
Chloride  concentrations  in  water  samples  taken  in 
July  1978,  April  1980  and  August  1980  indicate 
that  seawater  intrusion  is  occurring  in  northeastern 
and  southern  Camano  Island  and  in  central  Whid- 
bey island.  (USGS) 
W88-C3350 


HYDROLOGIC  EFFECTS  OF  WITHDRAWAL 
OF  GROUND-WATER  ON  THE  WEST  FARGO 
AQUIFER  SYSTEM,  CASS  COUNTY,  NORTH 
DAKOTA, 

Geological  Survey,  Bismarck,  ND.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  2F. 
W88-03351 


SURFICIAL  GEOLOGY,  STRUCTURE  AND 
THICKNESS  OF  SELECTED  GEOHYDROLO- 
GIC  UNITS  IN  THE  COLUMBIA  PLATEAU, 
WASHINGTON, 

Geological  Survey,  Tacoma,  WA.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  2F. 
W88-03360 


ALTITUDE  OF  THE  TOP  OF  SALEME 
GROUND  WATER  EN  THE  SOUTHEASTERN 
COASTAL  PLAEN, 

Geological  Survey,  Atlanta,  GA.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  2K. 

W88-03361 


HYDROLOGY     OF     ISLAND     FORD     LAKE, 
HELLSBOROUGH  COUNTY,  FLORIDA, 

Geological  Survey,  Tampa,  FL.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  2H. 

W88-03364 


PRELEVIENARY  MAP  SHOWING  THE  DIF- 
FERENCE BETWEEN  THE  POTENTIOME- 
TRIC  SURFACES  OF  THE  AQUIA  AQUIFER 
OF  APRIL  1979  AND  SEPTEMBER  1982  IN 
SOUTHERN  MARYLAND, 

Geological  Survey,  Annapolis,  MD.  Water  Re- 
sources Div. 

F.  K.  Mack,  J.  C.  Wheeler,  and  S.  E.  Curtin. 
Available  from  USGS,  OFSS,  Box  25425,  Denver, 
CO  80225.  USGS  Open-File  Report  83-930,  1983. 
1  p,  1  fig- 

Descriptors:  'Maps,  'Potentiometric  levels,  'Arte- 
sian aquifers,  'Coastal  Plain,  'Maryland,  Wells, 
Coastal  plain,  Anne  Arundel  County,  Prince 
Georges  County,  Calvert  County,  Charles  County, 
Cone  of  depression,  Aquia  aquifer,  Groundwater 
levels,  St.  Marys  County. 

A  map  was  prepared  that  shows  the  net  change  in 
the  potentiometric  surface  of  the  Aquia  aquifer  in 
southern  Maryland  between  April  1979  and  Sep- 


tember 1983.  During  this  period,  the  potentiome- 
tric surface  declined  (1)  at  least  a  few  feet  through- 
out the  entire  southern  Maryland  area,  and  (2) 
more  than  10  feet  in  the  eastern  Charles  County 
area  and  in  a  few  scattered  localized  areas.  The 
network  of  observation  wells  was  part  of  the  coop- 
erative program  between  the  U.S.  Geological 
Survey,  the  Maryland  Geological  Survey,  and  the 
Maryland  Energy  Administration.  (USGS) 
W88-03366 


MAP  SHOWING  THE  DIFFERENCE  BE- 
TWEEN THE  POTENTIOMETRIC  SURFACES 
OF  THE  MAGOTHY  AQUIFER  OF  SEPTEM- 
BER 1975  AND  SEPTEMBER  1982  IN  SOUTH- 
ERN MARYLAND, 

Geological  Survey,  Annapolis,  MD.  Water  Re- 
sources Div. 

F.  K.  Mack,  J.  C.  Wheeler,  and  S.  E.  Curtin. 
Available  from  USGS.  OFSS,  Box  25425,  Denver, 
CO  80225.  USGS  Open-File  Report  83-4283,  1983. 
1  p,  1  fig- 
Descriptors:  'Maps,  'Potentiometric  level,  'Arte- 
sian aquifer,  'Coastal  Plain,  'Maryland,  Wells, 
Coastal  Plain,  Anne  Arundel  County,  Prince 
Georges  County,  Calvert  County,  Charles  County, 
Cone  of  depression,  Magothy  aquifer,  Groundwat- 
er levels. 

A  map  was  prepared  that  shows  the  net  change  in 
the  potentiometric  surface  of  the  Magothy  aquifer 
in  southern  Maryland  from  September  1975  to 
September  1982.  The  map  is  based  on  measure- 
ments from  a  network  of  55  observation  wells. 
During  the  8-year  period,  the  potentiometric  sur- 
face was  (1)  lowered  by  at  least  a  few  feet  through- 
out the  entire  southern  Maryland  area,  (2)  lowered 
by  at  least  10  feet  in  the  southern  half  of  the  area, 
and  (3)  lowered  by  30  to  40  feet  in  most  of  north- 
ern Charles  County.  The  network  of  observation 
wells  was  developed  as  part  of  the  cooperative 
program  between  the  U.S.  Geological  Survey,  the 
Maryland  Geological  Survey,  and  the  Maryland 
Energy  Administration.  (USGS) 
W88-03367 


MAP  SHOWENG  THE  POTENTIOMETRIC 
SURFACE  OF  THE  MAGOTHY  AQUIFER  EN 
SOUTHERN  MARYLAND,  SEPTEMBER  1982, 
Geological  Survey,  Annapolis,  MD.  Water  Re- 
sources Div. 

F.  K.  Mack,  J.  C.  Wheeler,  and  S.  E.  Curtin. 
Available  from  USGS,  OFSS,  Box  25425,  Denver, 
CO  80225.  USGS  Open-File  Report  83-4282,  1983. 
1  p,  1  fig. 

Descriptors:  'Maps,  'Potentiometric  levels,  'Arte- 
sian aquifer,  'Coastal  plain,  'Maryland,  Wells, 
Coastal  plain,  Anne  Arundel  County,  Prince 
Georges  County,  Calvert  County,  Charles  County, 
Cone  of  depression,  Magothy  aquifer,  Groundwat- 
er levels. 

A  map  was  prepared  that  shows  the  potentiometric 
surface  of  the  Magothy  aquifer  in  southern  Mary- 
land in  September  1982.  The  map  is  based  on 
measurements  from  a  network  of  83  observation 
wells.  The  highest  levels  of  the  potentiometric 
surface,  57  and  58  feet  above  sea  level,  were  meas- 
ured near  the  outcrop-subcrop  of  the  aquifer  in 
topographically  high  areas  of  Anne  Arundel  and 
Prince  Georges  Counties.  The  potentiometric  sur- 
face slopes  to  the  southeast  to  about  sea  level  along 
much  of  the  western  shore  of  the  Chesapeake  Bay. 
Three  distinct  and  extensive  cones  of  depression 
have  developed  in  the  potentiometric  surface 
around  the  well  fields  of  the  Annapolis  area,  Wal- 
dorf area,  and  Chalk  Point.  Several  square  miles  of 
each  cone  are  below  sea  level,  and  in  some  areas  at 
Chalk  Point  and  Waldorf,  the  cone  is  more  than  50 
feet  below  sea  level.  The  network  of  wells  was 
developed  as  part  of  the  cooperative  program  be- 
tween the  U.S.  Geological  Survey,  the  Maryland 
Geological  Survey,  and  the  Maryland  Energy  Ad- 
ministration. (USGS) 
W88-03368 
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CURRENT  WATER  RESOURCES  ACTIVITIES 
IN  ARKANSAS,  1984-85, 

Geological  Survey,  Little  Rock,  AR.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  7B. 
W88-03371 


POTENTIOMETRIC  SURFACE  OF  THE 
UPPER  FLORIDAN  AQUIFER,  SOUTHWEST 
FLORIDA  WATER  MANAGEMENT  DISTRICT, 
SEPTEMBER  1984, 

Geological  Survey,  Tampa,  FL.  Water  Resources 

Div. 

G.  L.  Barr. 

Available  from  USGS,  OFSS,  Box  25425,  Denver, 

CO  80225.  USGS  Open-File  Report  84-812,  1984. 

1  sheet  (map),  2  fig,  2  ref. 

Descriptors:  'Maps,  *Potentiometric  levels,  'Flor- 
ida, Potentiometric  flow,  Hydrology,  Heohydro- 
logy.  Southwest  Florida  Water  Management  Dis- 
trict. 

A  September  1984  potentiometric  surface  map  of 
the  Southwest  Florida  Water  Management  District 
depicts  the  annual  high  water  level  period.  Water 
levels  in  most  wells  measured  in  September  1984 
were  higher  than  in  May  1984.  September  levels 
averaged  less  than  1  foot  higher  than  May  levels  in 
areas  north  of  latitude  28  degrees  7  feet  and  about 
6  feet  higher  in  southern  areas.  Generally,  water 
levels  in  September  1984  were  lower  when  com- 
pared to  September  1983.  Water  levels  in  most 
wells  measured  in  September  1984  averaged  less 
than  1  foot  lower  than  September  1983  levels  in 
the  north  and  about  2.6  feet  lower  in  the  south. 
(USGS) 
W88-03372 


WATER-RESOURCES  ACTIVITIES  IN  UTAH 
BY  THE  U.S.  GEOLOGICAL  SURVEY,  JULY  1, 

1984  TO  JUNE  30, 1985, 

Geological   Survey,   Salt   Lake  City,   UT.   Water 

Resources  Div. 

S.  L.  Drago. 

Available  from  USGS,  OFSS,  Box  25425,  Denver, 

CO  80225.  USGS  Open-File  Report  85-493,  1985. 

52  p,  4  fig. 

Descriptors:  *Projects,  'Project  planning,  "Utah, 
Water  resources  studies,  Hydrologic  data,  Ground- 
water, Surface  water. 

Twenty-three  studies  of  water  resources  in  Utah 
were  conducted  by  the  U.S.  Geological  Survey 
during  July  1,  1984,  through  June  30,  1985.  Seven 
of  these  studies  were  completed  on  or  before  June 
30,   1985  or  will  be  completed  on  September  30, 

1985  and  one  study  was  discontinued  during  the 
year.  Eighteen  of  these  studies  were  in  cooperation 
with  Federal,  State,  county,  or  local  agencies. 
Three  additional  studies  are  proposed  to  begin  on 
July  1  or  October  1,  1985.  The  26  current  and 
proposed  projects  include  5  involved  mainly  with 
collection  of  data,  4  concerned  with  the  hydrology 
of  Utah's  energy  resource  areas,  2  focused  on 
floods,  3  on  surface  water  quality,  5  on  groundwat- 
er in  unconsolidated  sediments  in  the  basins  of 
western  Utah,  3  concerned  with  groundwater  in 
consolidated  rock,  mostly  in  southeastern  Utah, 
and  4  focused  on  groundwater  quality.  (USGS) 
W88-03375 


ANNUAL  WATER-RESOURCES  REVIEW, 
WHITE  SANDS  MISSILE  RANGE,  NEW 
MEXICO,  1984, 

Geological  Survey,  Albuquerque,  NM.  Water  Re- 
sources Div. 
R   R.  Cruz 

Available  from  USGS,  OFSS,  Box  25425,  Denver, 
CO  80225.  USGS  Open-File  Report  85-645,  1985. 
25  p,  13  fig,  7  tab,  4  ref. 

Descriptors:  'Hydrologic  data,  'Water  resources 
data,  'White  Sands  Missile  Range,  'New  Mexico, 
Groundwater,  Potentiometric  level,  Water  quality, 
Slope-area  measurement,  Peak  flow. 

Hydrologic  data  were  collected  at  White  Sands 
Misnile   Range   in    1984.   The   total    groundwater 


withdrawal  in  1984  was  685,275,000  gallons.  The 
Post  Headquarters  well  field  produced  650,821,000 
gallons  in  1984.  Six  new  wells  were  drilled  at 
White  Sands  Missile  Range  in  1984.  Nineteen 
water  samples  were  collected  for  major  chemical- 
constituent,  trace-element,  or  radiochemical  analy- 
sis in  1984.  Depth-to-water  measurements  in  the 
Post  Headquarters  supply  wells  showed  seasonal 
fluctuations  as  well  as  continued  long-term  de- 
clines. (USGS) 
W88-03376 


USE  AND  AVAILABILITY  OF  CONTINUOUS 
STREAMFLOW  RECORDS  IN  NEW  MEXICO, 

Geological  Survey,  Albuquerque,  NM.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  7A. 
W88-03377 


WATER-RESOURCES  INVESTIGATIONS  OF 
THE  U.S.  GEOLOGICAL  SURVEY  IN  ARKAN- 
SAS-FISCAL YEARS  1982  AND  1983, 

Geological  Survey,  Little  Rock,  AR.  Water  Re- 
sources Div. 
B.  L.  Louthian. 

Available  from  USGS,  OFSS,  Box  25425,  Denver 
CO  80225.  USGS  Open-File  Report  84-232,  1984 
49  p,  22  fig. 

Descriptors:  'Hydrologic  data,  'Hydrology,  'Ar- 
kansas, Groundwater,  Surface  water,  Water  qual- 
ity, Hydrologic  investigations. 

During  fiscal  years  1982  and  1983  there  were  22 
water  resources  investigations  in  progress  by  the 
Arkansas  District  of  the  U.S.  Geological  Survey's 
Water  Resources  Division.  Investigations  that 
mainly  involved  data  collection  included  surface 
water  gaging,  water  level  measuring,  water  quality 
sampling,  sediment  sampling  and  water  use  inven- 
torying. Interpretive  studies  included  two  that 
were  principally  of  groundwater  resources,  five 
that  were  of  surface  water  flow  characteristics,  one 
that  was  of  surface  water  quality  characteristics 
and  six  that  were  interdisciplinary.  (USGS) 
W88-03378 


GROUND-WATER  DATA  FOR  THE  ALLUVI- 
AL, BURIED  CHANNEL,  BASAL  PLEISTO- 
CENE AND  DAKOTA  AQUIFER  IN  WEST- 
CENTRAL  IOWA, 

Geological  Survey,  Iowa  City,  IA.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  2F. 
W88-03379 


JANUARY  1985  WATER  LEVELS,  AND  DATA 
RELATED  TO  WATER-LEVEL  CHANGES, 
WESTERN  AND  SOUTH-CENTRAL  KANSAS, 

Geological    Survey,    Lawrence,    KS.    Water   Re- 
sources Div. 
For  primary  bibliographic  entry  see  Field  2F. 

W88-03387 


BASE  FLOW  MEASUREMENTS  AT  PARTIAL- 
RECORD  SITES  ON  SMALL  STREAMS  IN 
SOUTH  CAROLINA, 

Geological  Survey,  Columbia,  SC.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  2E. 
W88-03389 


FLOODS    IN    THE    FLOYD    RIVER    BASIN, 
IOWA, 

Geological    Survey,    Iowa   City,    IA.    Water   Re- 
sources Div. 
For  primary  bibliographic  entry  see  Field  4A. 

W88-03391 


INDEX  OF  HYDROLOGIC  DATA  FOR  SE- 
LECTED SITES  IN  PALM  BEACH  COUNTY, 
FLORIDA,  1928-80, 

Geological  Survey,  Miami,  FL.  Water  Resources 

Div. 

R.  S.  Sonenshein,  C.  R.  Causaras,  and  J.  E.  Fish. 

Available  from  USGS,  OFSS,  Box  25425,  Denver, 


CO  80225.  USGS  Open-File  Report  86-54,  1986.  3 
p  (maps),  14  fig,  5  tab,  16  ref 

Descriptors:  'Maps,  'Water  quality,  'Geohydro- 
logy,  'Groundwater  quality,  'Florida,  'Biscayne 
aquifer,  Hydrology,  Geology,  Palm  Beach  County, 
Surficial  aquifers. 

A  regional  assessment  of  the  surficial  aquifers  in 
Dade,  Broward,  and  Palm  Beach  Counties,  Flori- 
da, including  the  Biscayne  aquifer,  was  begun  in 
1979  by  the  U.S.  Geological  Survey,  in  coopera- 
tion with  the  South  Florida  Water  Management 
District.  The  purpose  of  the  first  phase  of  the 
project  was  to  determine  the  geologic,  hydrologic, 
and  water  quality  data  available  in  the  files  of  the 
U.S.  Geological  Survey  and  other  public  agencies. 
This  report  summarizes,  through  tables  and  maps, 
the  types  of  data  available  for  Palm  Beach  Countv 
(USGS)  7 

W88-03396 


OBSERVATION-WELL  NETWORK  IN  ILLI- 
NOIS, 1984, 

Geological  Survey,  Urbana,  IL.  Water  Resources 

Div. 

D.  C.  Voelker. 

Available  from  USGS,  OFSS,  Box  25425,  Denver 

CO  80225.  USGS  Open-File  Report  86-416,  1986' 

108  p,  2  fig,  6  tab,  5  ref. 

Descriptors:  'Groundwater,  'Water  quality,  'Ob- 
servation wells,  'Groundwater  quality,  'Illinois, 
Data  collections. 

Water  quality  and  geohydrologic  information  are 
presented  for  106  public  water  supply  wells  in 
Illinois.  These  wells  were  sampled  during  April- 
December  1984,  as  part  of  a  pilot  program  to 
develop  an  observation  well  network  in  the  State. 
The  pilot  program  was  designed  to  sample  single- 
aquifer  wells  from  three  major  aquifer  systems--(l) 
sand  and  gravel,  both  confined  and  unconfined,  (2) 
Silurian  dolomite,  and  (3)  the  Ironton-Galesville 
deep  sandstone.  Data  are  tabulated  for  water  tem- 
perature, pH,  specific  conductance,  oxidation-re- 
duction potential,  ammonia  nitrogen,  nitrate  + 
nitrite  nitrogen,  phosphorus,  silica,  arsenic,  lead, 
mercury,  fluoride,  chloride,  sulfate,  cyanide,  phen- 
ols, selenium,  residue  on  evaporation  at  180  C, 
alkalinity,  calcium,  magnesium,  sodium,  potassium, 
barium,  boron,  beryllium,  cadmium,  chromium, 
copper,  cobalt,  iron,  aluminum,  manganese,  nickel, 
silver,  strontium,  vanadium,  zinc,  and  selected  geo- 
hydrologic information.  (USGS) 
W88-03397 


HYDROLOGIC  DATA  FOR  THE  WELDON 
SPRING  RADIOACTIVE  WASTE-DISPOSAL 
SITES,  ST.  CHARLES  COUNTY,  MISSOURI-- 
1984-1986, 

Geological  Survey,  Rolla,  MO.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  5B. 

W88-03398 


APPROXIMATE  ALTITUDE  OF  WATER 
LEVELS  IN  WELLS  IN  THE  CHICOT  AND 
EVANGELINE  AQUIFERS  IN  THE  HOUSTON 
AREA,  TEXAS, 

Geological  Survey,  Houston,  TX.  Water  Re- 
sources Div. 

J.  F.  Williams,  C.  E.  Ranzau,  and  L.  S.  Coplin. 
Available  from  USGS,  OFSS,  Box  25425,  Denver, 
CO  80225.  USGS  Open-File  Report  86-306,  1986. 
2  p  (maps),  2  fig,  1  ref. 

Descriptors:  'Maps,  'Groundwater,  'Water  levels, 
'Water  level  fluctuations,  'Texas,  Houston. 

These  two  maps  show  water  levels  in  wells  in  the 
Houston,  Texas,  area  in  (1)  the  Chicot  aquifer, 
spring  1986,  and  (2)  the  Evangeline  aquifer,  spring 
1986.  Both  the  Chicot  and  Evangeline  aquifers  are 
composed  of  several  sand  layers  with  different 
potentiometric  surfaces.  These  maps,  however, 
show  approximations  of  single  potentiometric  sur- 
faces that  represent  composite  hydraulic  heads. 
(USGS) 
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W88-034O2 


GROUNDWATER  DATA  FOR  MICHIGAN-- 
1985, 

Geological  Survey,  Lansing,  MI.  Water  Resources 

Div. 

G.  C.  Huffman. 

Available  from  USGS,  OFSS,  Box  25425,  Denver, 

CO  80225.  USGS  Open-File  Report  86-417,  1986. 

50  p,  5  fig,  3  tab,  112  ref. 

Descriptors:  •Groundwater  data,  'Groundwater 
hydrographs,  'Michigan,  Water  resources,  Water 
levels.  Water  use,  Water  quality. 

Water  levels,  location,  depths,  and  aquifers  tapped 
are  given  for  113  observation  wells  in  Michigan. 
Tabulated  data  include  extremes  of  water  levels  for 
1985  and  for  the  period  of  record,  pumpage  of 
most  major  groundwater  users  in  the  state,  and 
water  quality  data  from  selected  wells.  (USGS) 
W88-03403 


APPROXIMATE  WATER-LEVEL  CHANGES  IN 
THE  CHICOT  AND  EVANGELINE  AQUIFERS, 
1977-86,  AND  1985-86  AND  MEASURED  COM- 
PACTION, 1973-86,  IN  HARRIS  AND  GALVES- 
TON COUNTIES,  TEXAS, 

Geological  Survey,  Houston,  TX.  Water  Re- 
sources Div. 

J.  F.  Williams,  and  C.  E.  Ranzau. 
Available  from  USGS,  OFSS,  Box  25425,  Denver, 
CO  80225.  USGS  Open-File  Report  86-135,  1986. 
7  sheets,  5  maps,  6  fig. 

Descriptors:  'Groundwater,  'Subsidence,  'Hous- 
ton, 'Texas,  'Maps,  Water  levels,  Water  level  fluc- 
tuations, Compaction,  Land-surface  subsidence, 
Compaction  monitors. 

This  report  consists  of:  (1)  Four  maps  that  present 
data  on  water  level  changes  during  1977-86  and 
1985-86  in  the  Chicot  and  Evangeline  aquifers, 
Houston,  Texas,  and  (2)  one  set  of  graphs  and  one 
map  that  present  data  on  land  subsidence  and  com- 
paction of  subsurface  materials  for  1973-86. 
(USGS) 
W88-034O4 


GROUND-WATER  DATA  FOR  GEORGIA,  1985, 

Geological  Survey,  Doraville,  GA.  Water  Re- 
sources Div. 

J.  S.  Clarke,  C.  N.  Joiner,  S.  A.  Longsworth,  K. 
W.  McFadden,  and  M.  F.  Peck. 
Available  from  USGS,  OFSS,  Box  25425,  Denver, 
CO  80225.  USGS  Open-File  Report  86-304,  1986. 
159  p,  75  fig,  51  tab,  46  ref. 

Descriptors:  'Groundwater,  'Water  levels,  'Water 
quality,  'Aquifers,  'Georgia,  'Groundwater 
levels,  'Groundwater  quality,  Hydrologic  data. 

Continuous  water  level  records  from  146  wells  and 
water  level  measurements  from  an  additional  1,100 
wells  in  Georgia  during  1985  provide  the  basic 
data  for  this  report.  Hydrographs  for  selected 
wells  illustrate  the  effects  that  changes  in  recharge 
and  discharge  have  had  on  the  groundwater  reser- 
voirs in  the  State.  Daily  mean  water  levels  are 
shown  in  hydrographs  for  1985.  Monthly  mean 
water  levels  are  shown  for  the  10-year  period 
1976-86.  During  1985,  annual  mean  water  levels 
were  generally  lower  than  in  1984,  and  ranged 
from  11.4  feet  lower  to  0.6  feet  higher.  Much  of 
the  decline  can  be  attributed  to  below-normal  pre- 
cipitation from  mid- 1984  to  mid- 1985.  Water  qual- 
ity samples  also  are  collected  periodically  through- 
out Georgia  and  analyzed  as  part  of  areal  and 
regional  groundwater  studies.  Along  the  coast,  the 
chloride  concentration  in  the  Floridan  aquifer 
system  generally  remained  stable  in  the  Savannah 
and  Brunswick  areas.  (USGS) 
W88-03405 


HVDROGEOLOGIC  DATA  FROM  A  TEST 
WELL  NEAR  PONTE  VEDRA,  NORTHEAST 
ST.  JOHNS  COUNTY,  FLORIDA, 

Geological  Survey,  Jacksonville,  FL.  Water  Re- 
sources Div. 


For  primary  bibliographic  entry  see  Field  2F. 
W88-03406 


POTENTIOMETRIC  SURFACE  OF  THE 
UPPER  FLORIDAN  AQUIFER  IN  CENTRAL 
SUMTER  COUNTY,  FLORIDA,  SEPTEMBER 
1986, 

Geological  Survey,  Orlando,  FL.  Water  Resources 

Div. 

L.  A.  Bradner. 

Available  from  USGS,  OFSS,  Box  25425,  Denver, 

CO  80225.  USGS  Open-File  Report  87-34,  1987.  1 

sheet  (map). 

Descriptors:  'Geohydrology,  'Maps,  'Potentio- 
metric  levels,  'Aquifers,  'Florida,  Groundwater 
levels,  Hydrologic  aspects,  Sumter  county. 

This  map  shows  the  potentiometric  surface  of  the 
Upper  Floridan  aquifer  in  central  Sumter  County, 
Florida,  for  September  1986.  The  Upper  Floridan 
aquifer  is  the  principal  source  of  potable  water  in 
the  area.  The  focus  of  the  map  is  in  the  Jumper 
Creek  Canal  area  where  mine  pumpage  affects 
water  levels.  Water  levels  rose  approximately  2  to 
3  feet  in  the  southern  part  of  the  study  area  be- 
tween May  and  September  but  remained  stable  in 
the  northern  part.  The  potentiometric  surface 
ranged  in  altitude  from  more  than  90  ft  in  the 
southeastern  part  of  the  county  to  less  than  40  feet 
northwest  of  Lake  Panasoffkee  in  the  west-central 
area.  (USGS) 
W88-03408 


GROUND-WATER  LEVELS  IN  WATER  YEARS 
1984-86  AND  ESTIMATED  GROUNDWATER 
PUMPAGE  IN  WATER  YEARS  1984-85, 
CARSON  VALLEY,  DOUGLAS  COUNTY, 
NEVADA, 

Geological  Survey,  Carson  City,  NV.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  2F. 
W88-03409 


RECORDS  OF  WELLS  AND  WATER-LEVEL 
FLUCTUATIONS  FROM  THE  STATEWIDE 
OBSERVATION-WELL  NETWORK  IN  MON- 
TANA THROUGH  1985, 

Geological  Survey,  Helena,  MT.  Water  Resources 

Div. 

M.  F.  Johnston,  and  K.  A.  Dodge. 

Available  from  USGS,  OFSS,  Box  25425,  Denver, 

CO  80225.  USGS  Open-File  Report  86-528,  1986. 

221  p,  3  fig,  3  tab,  13  ref. 

Descriptors:  'Observation  wells,  'Hydrologic 
data,  'Water  levels,  'Montana,  'Water  level  fluc- 
tuations, Groundwater  hydrology,  Geology. 

The  statewide  observation-well  network  of  the 
U.S.  Geological  Survey  was  developed  in  Mon- 
tana in  1947  to  record  long-term  fluctuations  of 
water  levels  in  selected  wells.  This  report  was 
prepared  to  summarize  well  records  and  water 
levels  for  the  network  and  to  show  the  location 
and  density  of  the  wells.  Data  for  299  wells  are 
tabulated  in  this  report,  generally  within  the  inter- 
val 1947-85.  The  well  records  include  altitude  of 
land  surface,  date  drilled,  well  depth,  use  of  site, 
use  of  water,  casing  type,  casing  size,  casing  depth, 
top  and  bottom  of  perforations,  principal  aquifer, 
year  water-level  measurements  began  and  measure- 
ment frequency,  year  chemical  analysis  began,  type 
of  analysis,  analyzing  agency,  and  type  of  logs 
available.  The  water-level  data  include  date  of 
measurement  and  depth  to  water  below  land  sur- 
face. Well  location  and  density  are  shown  on  a 
map  at  a  scale  of  1 : 1 ,000,000.  (USGS) 
W88-03411 


POTENTIOMETRIC  SURFACE  OF  THE 
UPPER  FLORIDAN  AQUIFER  IN  CENTRAL 
SUMTER  COUNTY,  FLORIDA,  MAY  1984, 

Geological  Survey,  Orlando,  FL.  Water  Resources 

Div. 

L.  A.  Bradner. 

Available  from  USGS,  OFSS,  Box  25425,  Denver, 

CO  80225.  USGS  Open-File  Report  84-814,  1984. 

1  sheet  (map),  1  fig. 


Descriptors:  'Potentiometric  levels,  'Groundwat- 
er, 'Geohydrology,  'Maps,  'Florida,  Hydrologic 
aspects,  Aquifers,  Sumter  County. 

This  map  presents  the  potentiometric  surface  of  the 
upper  Floridan  aquifer  in  central  Sumter  County, 
Florida,  for  May  1984.  The  Floridan  aquifer 
system  is  the  principal  source  of  potable  water  in 
the  area.  The  focus  of  the  map  is  the  potentiome- 
tric surface  in  the  Jumper  Creek  Canal  area.  Water 
level  measurements  were  made  on  approximately 
60  wells.  The  potentiometric  surface  ranged  in 
altitude  from  more  than  90  feet  in  the  southeastern 
part  of  the  county  to  less  than  40  feet  northwest  of 
lake  Panasoffkee  in  the  west-central  area.  (USGS) 
W88-03415 


DATA  USES  AND  FUNDING  OF  THE 
STREAMFLOW-GAGING  PROGRAM  IN 
NORTH  DAKOTA, 

Geological  Survey,  Bismarck,  ND.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  7B. 
W88-03416 


LINEAR  FEATURES  DETERMINED  FROM 
LANDSAT  IMAGERY  IN  THE  TEXAS  AND 
OKLAHOMA  PANHANDLES, 

Geological    Survey,   Cheyenne,   WY.   Water  Re- 
sources Div. 
M.  E.  Cooley. 

Available  from  USGS,  OFSS,  Box  25425,  Denver, 
CO  80225.  USGS  Open-File  Report  84-589,  1984. 
1  sheet  (map),  1  fig,  2  ref. 

Descriptors:  'Remote  sensing,  'Linear  trends, 
•High  Plains,  'Ogallala  aquifer,  'Landsat  imagery, 
'Texas,  'Oklahoma,  'Maps,  Satellite  technology, 
Geologic  faults,  Geologic  joints,  Lineaments,  Re- 
gional Aquifer  System  Analysis. 

A  map  (scale  1:500,000)  shows  the  linear  features 
determined  from  Landsat  imagery  in  the  Texas  and 
Oklahoma  panhandles.  The  linear  features,  some- 
times called  linear  trends  or  lineaments,  are  not 
identified  as  to  type  or  origin.  Most  probably  rep- 
resent fractures  or  fracture  zones,  which  may 
affect  the  movement  of  water  or  other  fluids 
through  rocks.  The  linear  features  are  classified  as 
to  length-less  than  30  mi/mg  and  more  than  30 
mi/mg.  (USGS) 
W88-03417 


LINEAR  FEATURES  DETERMINED  FROM 
LANDSAT  IMAGERY  IN  WESTERN  KANSAS, 

Geological   Survey,   Cheyenne,   WY.   Water   Re- 
sources Div. 
M.  E.  Cooley. 

Available  from  USGS,  OFSS,  Box  25425,  Denver, 
CO  80225.  USGS  Open-File  Report  84-241,  1984. 
1  sheet  (map),  1  fig,  5  ref. 

Descriptors:  'Remote  sensing,  'Kansas,  'Maps, 
'Linear  trends,  'High  Plains,  'Ogallala  aquifer, 
'Landsat  imagery,  Satellite  technology,  Geologic 
faults,  Geologic  joints,  Regional  Aquifer  System 
Analysis,  Geohydrology. 

A  map  (scale  1:500,000)  shows  the  linear  features 
determined  from  Landsat  imagery  in  western 
Kansas.  The  linear  features,  sometimes  called 
linear  trends  or  lineaments,  are  not  identified  as  to 
type  or  origin.  Most  probably  represent  fractures 
or  fracture  zones,  which  may  affect  the  movement 
of  water  or  other  fluids  through  the  rocks.  The 
linear  features  are  classified  as  to  length-less  than 
30  miles  and  more  than  30  miles.  (USGS) 
W88-03418 


WATER  RESOURCES  OF  HUGHES  COUNTY, 
SOUTH  DAKOTA, 

Geological  Survey,  Huron,  SD.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  2F. 

W88-03420 
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ALTITUDE  AND  CONFIGURATION  OF  THE 
WATER  TABLE,  AND  DEPTH  TO  WATER 
NEAR  CHEYENNE,  WYOMING,  MAY  1984, 

Geological  Survey,  Cheyenne,  WY.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  2F. 
W88-03421 


FLOOD  OF  SEPTEMBER  12-13,  1982  IN 
GIBSON,  CARROLL,  AND  MADISON  COUN- 
TIES, WEST  TENNESSEE, 

Geological  Survey,  Nashville,  TN.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  2E. 
W88-03423 


POTENTIOMETRIC  SURFACE  OF  THE  FLOR- 
IDAN  AQUIFER  SYSTEM  IN  THE  SUWAN- 
NEE RIVER  WATER  MANAGEMENT  DIS- 
TRICT, FLORIDA,  MAY  1985, 

Geological  Survey,  Tallahassee,  FL.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  2F. 
W88-03431 


POTENTIOMETRIC  SURFACE  OF  THE  FLOR- 
IDAN  AQUIFER  SYSTEM  IN  THE  NORTH- 
WEST FLORIDA  WATER  MANAGEMENT  DIS- 
TRICT, FLORIDA,  MAY  1985, 

Geological  Survey,  Tallahassee,  FL.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  2F. 
W88-03436 


RECONNAISSANCE  OF  THE  WATER  RE- 
SOURCES OF  THE  HOH  INDIAN  RESERVA- 
TION AND  THE  HOH  RIVER  BASIN,  WASH- 
INGTON, 

Geological  Survey,  Tacoma,  WA.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  2E. 
W88-03441 


WATER  RESOURCES  OF  WESTON  COUNTY, 
WYOMING, 

Geological   Survey,   Cheyenne,   WY.   Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  2F. 
W88-03442 


HYDROLOGY  OF  LAKE  BUTLER,  ORANGE 
COUNTY,  FLORIDA, 

Geological  Survey,  Orlando,  FL.  Water  Resources 

Div. 

J.  L.  Smoot,  and  D.  M.  Schiffer. 

Available  from  USGS,  OFSS,  Box  25425,  Denver, 

CO  80225.  USGS  Water-Resources  Investigations 

Report  84-4163,  1985.  1  sheet  (map),  9  fig,  3  tab,  16 

ref. 

Descriptors:  "Maps,  'Lakes,  *Water  quality, 
*Lake  levels,  'Florida,  Aquifers,  Rainfall,  Evapo- 
ration, Groundwater,  Butler  chain  of  lakes,  Orange 
County,  South  Florida  Water  Management. 

Lake  Butler  is  one  of  the  lakes  that  collectively 
make  up  the  Butler  chain  of  lakes  in  the  headwa- 
ters of  the  Kissimmee  River,  Florida.  The  bottom 
configuration  of  the  lake  is  typical  of  relict  karst 
features  formed  during  lower  stages  in  sea  level. 
The  top  of  the  Floridan  aquifer  is  50  to  100  feet 
below  the  land  surface.  The  drainage  area  of  Lake 
Butler  is  approximately  14.5  sq  mi  and  is  comprised 
of  sub-basins  of  other  lakes  in  the  vicinity.  Surface 
outflow  from  Lake  Butler  is  generally  southward 
to  Cypress  Creek,  a  tributary  of  the  Kissimmee 
River.  The  extremes  in  lake  stage  for  the  period 
1933-81  are  94.67  ft  on  June  23,  1981  and  101.78  ft 
on  September  13,  1960.  The  median  lake  stage  for 
this  period  was  99.28  ft  above  sea  level.  The  qual- 
ity of  water  in  Lake  Butler  is  excellent,  based  on 
studies  of  physical,  chemical,  and  biological  condi- 
tions by  the  Orange  County  Pollution  Control 
Department  The  lake  water  is  slightly  acidic  and 
v>ft  (48  mg/L  hardness  as  calcium  carbonate). 
I'csticides  in  water  were  below  detection  levels  at 
two  sues  sampled  in  the  lake,  but  were  detected  in 
the  bottom  sediments  (USGS) 


W88-03448 


HYDROGEOLOGIC  AND  WATER-QUALITY 
CHARACTERISTICS  OF  THE  ST.  PETER  AQ- 
UIFER, SOUTHEASTERN  MINNESOTA, 

Geological  Survey,  St.  Paul,  MN.  Water  Re- 
sources Div. 

J.  F.  Ruhl,  R.  J.  Wolf,  and  D.  G.  Adolphson. 
Available  from  USGS,  OFSS,  Box  25425,  Denver, 
CO  80225.  USGS  Water-Resources  Investigations 
Report  83-4200,  1983.  2  sheets  (map),  14  fig,  2  tab, 
14  ref. 

Descriptors:  *  Aquifer  characteristics,  *Maps, 
*Water  quality,  'Underground  waste  disposal, 
♦Minnesota,  Hydrogeclogy,  Geohydrology,  Hol- 
landale  embayment,  St.  Peter  aquifer. 

Water  quality  in  the  St.  Peter  aquifer  generally  is 
suitable  for  most  uses.  Dissolved  solids  concentra- 
tions range  from  about  200  to  950  mg/L,  with 
highest  concentrations  in  the  southwest  where 
overlying  Cretaceous  deposits  are  a  source  of 
highly  mineralized  leakage.  The  aquifer  is  well 
protected  from  surface  sources  of  contaminants 
except  locally  along  the  east  side  of  the  area  where 
the  overlying  drift  is  less  than  50  ft  thick.  The 
Decorah-Platteville-Glenwood  confining  bed 
overlies  about  80%  of  the  St.  Peter,  and  drift 
overlies  the  remainder.  Water  in  the  St.  Peter 
aquifer  generally  flows  toward  the  Mississippi 
River  and  its  tributaries.  Some  of  the  water  flows 
southward  into  Iowa  from  a  groundwater  divide  in 
Dodge  and  Steele  Counties.  Well  yields  from  the 
aquifer  are  generally  adequate  for  most  uses.  The 
aquifer  is  part  of  a  sequence  of  sedimentary  bed- 
rock units  that  was  deposited  in  Paleozoic  seas  that 
occupied  a  shallow  depression  known  as  the  Hol- 
landale  embayment.  The  aquifer,  which  consists  of 
light  yellow  or  white,  fine-  to  medium-grained, 
well-sorted  sandstone,  ranges  from  about  100  to 
150  ft  in  thickness.  (USGS) 
W88-03456 


HYDROLOGY  OF  LAKE  PLACID  AND  ADJA- 
CENT AREA,  HIGHLANDS  COUNTY,  FLORI- 
DA, 

Geological  Survey,  Tampa,  FL.  Water  Resources 

Div. 

D.  B.  Adams,  and  Y.  E.  Stoker. 

Available  from  USGS,  OFSS,  Box  25425,  Denver, 

CO  80225.  USGS  Water-Resources  Investigations 

Report  84-4149,  1985.  1  sheet  (map),  16  fig,  6  tab, 

34  ref. 

Descriptors:  "Lakes,  *Maps,  "Limnology,  "Sur- 
face-groundwater  relations,  "Florida,  Water  qual- 
ity, Bathymetry,  Groundwater  movement, 
Aquifers,  Highlands  County,  Highlands  Ridge. 

The  study  conducted  during  1982-83,  documents 
hydrologic  conditions  in  Lake  Placid  and  sur- 
rounding areas  of  Florida.  Lake-stage  data  indicate 
that  the  2-  to  50-year  flood  stage  ranges  from  93.9 
to  96.2  ft.  Lake  stage  is  reflected  by  annual  depar- 
ture of  precipitation  of  the  previous  year  from 
long-term  average.  A  bathymetric  map  at  5  ft 
intervals  indicates  sinks  in  the  lake  bottom.  Maxi- 
mum depth  and  volume  were  54  ft  and  more  than 
85,000  acre-feet,  respectively.  Lake  Placid  is  a 
surface  expression  of  the  water  table  surficial  aqui- 
fer with  normal  flow  direction  from  south  to 
north.  Above  average  amounts  of  precipitation 
during  winter  1983  created  a  groundwater  mound 
north  of  Mirror  Lake  that  caused  reversal  of  the 
groundwater  gradient  in  the  water  table  aquifer. 
Lake  water  is  neutral  to  slightly  acidic,  with  low 
alkalinity  and  salinity.  Nutrient  concentrations  are 
low  and  remain  constant  since  1966.  Water  samples 
collected  since  1966  show  trends  toward  increasing 
ionic  composition  and  dissolved  solids.  Organic, 
inorganic,  and  phytoplankton  analyses  show  Lake 
Placid  to  be  relatively  clear  and  clean.  (USGS) 
W88-03470 


LOW    FLOWS    AND    FLOW    DURATION    OF 
TENNESSEE  STREAMS  THROUGH  1981, 

Geological    Survey,    Nashville,    TN.    Water    Re- 
sources Div. 
For  primary  bibliographic  entry  see  Field  2E. 
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W88-03471 


ASSESSMENT  AND  COMPILATION  OF 
GROUND-WATER  QUALITY  DATA  FOR  MIS- 
SISSIPPI, 

Mississippi  State  Univ.,  Mississippi  State.  Dept.  of 
Civil  Engineering. 
G.  F.  Mitchell. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  PB87- 159463/ 
AS.  Price  codes:  A02  in  paper  copy,  A0I  in  micro- 
fiche. Mississippi  Water  Resources  Research  Insti- 
tute, Mississippi  State.  Technical  Interim  Report 
G1026-23,  July  1986.  8  p.  Contract  No.  14-08-0001- 
G1026.  Project  No.  USGS  G1026-23. 

Descriptors:  "Water  quality  data,  "Groundwater 
management,  "Mississippi,  "Groundwater  data, 
"Groundwater  quality,  Management,  Planning. 

A  compendium  of  groundwater  quality  data  was 
derived  from  the  files  of  specific  agencies  in  the 
State  of  Mississippi  that  are  linked  with  well  site 
identification  data.  Dissemination  of  the  data  will 
be  in  the  form  of  tables  and  graphs.  This  is  to  be 
accomplished  by  assessing  and  compiling  ground- 
water quality  data  from  the  Mississippi  State  Board 
of  Health  (BOH)  and  USGS  and  then  merging  the 
data  with  well  site  identification  data  also  devel- 
oped by  the  USGS.  To  date,  BOH  data  has  been 
compiled  for  nearly  thirty  percent  of  the  Mississip- 
pi counties,  and  programs  have  been  developed  to 
store,  read  and  update  the  created  files.  Tapes  of 
water  quality  and  well  site  identification  data  have 
been  secured  from  the  USGS,  and  programs  have 
been  developed  to  read  selected  data  from  these 
tapes,  which  is  then  merged  with  the  BOH  data 
into  one  file.  A  program,  called  SURFACE  II,  is 
then  employed  to  disseminate  graphical  output  of 
selected  water  quality  parameters  in  selected  coun- 
ties for  specific  aquifers.  In  conjunction  with  this 
effort,  a  survey  of  the  other  states  was  conducted 
to  assess  the  status  of  water  resource  data  manage- 
ment across  the  U.S.  The  survey  is  complete, 
achieving  a  92%  return,  and  all  results  have  been 
compiled.  These  will  be  used  for  planning  for 
future  water  resources  data  management.  (Mitch- 
ell-Mississippi State  Univ.) 
W88-03485 


8.  ENGINEERING  WORKS 
8A.  Structures 


USE  OF  ANTI-TURBIDITY  CURTAINS  AT  A 
SAND  COMPACTION  PILING  AREA  IN  YO- 
KOHAMA HARBOUR, 

Japan  Bottom  Sediment  Management  Association, 

Tokyo. 

For   primary   bibliographic   entry   see   Field   5G. 

W88-02532 


PROCEEDINGS  OF  REMR  WORKSHOP  ON 
ASSESSMENT  OF  THE  STABILTY  OF  CON- 
CRETE STRUCTURES  ON  ROCK. 

Army  Engineer  Waterways  Experiment  Station, 

Vicksburg,  MS.  Structures  Lab. 

For  primary  bibliographic  entry  see  Field  8E. 

W88-02590 


USE  OF  ROCK  ANCHORS  TO  IMPROVE  STA- 
BILITY OF  STRUCTURES  WITHIN  THE  OHIO 
RIVER  DIVISION, 

Army  Engineer  Div.  Ohio  River,  Cincinnati. 
For  primary  bibliographic  entry  see  Field  8E. 

W88-02591 


SUMMARY  OF  EXPERIENCES,  PROBLEMS, 
AND  NEEDS  OF  NORTH  CENTRAL  DIVI- 
SION, 

Corps  of  Engineers,  Chicago,  IL.  North  Central 

Div. 

For  primary  bibliographic  entry  see  Field  8E. 

W88-02592 


ENGINEERING  WORKS— Field  8 
Structures — Group  8A 


STABILITY  ANALYSIS  OF  TROY  LOCK  AND 
DAM, 

Army   Engineer  Waterways  Experiment   Station, 
Vicksburg,  MS.  Structures  Lab. 
C.  Pace. 

IN:  Proceedings  of  REMR  Workshop  on  Assess- 
ment of  the  Stability  of  Concrete  Structures  on 
Rock,  September  10-12,  1985.  Final  Report,  Janu- 
ary 1987.  p  27-35,  7  fig. 

Descriptors:  *Dam  stability,  'Concrete  dams,  'Sta- 
bility analysis,  *Dam  foundations,  *Dam  failure. 
Locks,  Concrete  technology,  Rock  testing,  Con- 
crete testing,  Concrete  construction,  Materials  test- 
ing. Rock  testing,  Stress  analysis. 

The  New  York  District  of  the  U.  S.  Army  Corps 
of  Engineers  conducted  a  stability  analysis  of  the 
Troy  Lock  and  Dam  to  determine  what  rehabilita- 
tion should  be  performed.  The  first  phase  of  the 
study  consisted  of  a  condition  survey  where  cracks 
were  mapped,  soniscope  and  impact  hammer  meas- 
urements were  taken,  construction  drawings  were 
reviewed,  and  operation  and  maintenance  prob- 
lems were  discussed.  From  the  first  phase  of  the 
study,  it  was  concluded  that  internal  cracking  in 
the  lock  and  dam  was  structurally  insignificant  and 
that  the  interior  concrete  was  probably  in  sound 
condition.  The  second  phase  of  the  study  involved 
a  coring  program,  testing  and  evaluation  of  the 
cores,  stability  analysis,  and  stress  analysis.  The 
compressive  strength  of  the  foundation  material 
was  found  to  be  weaker  than  the  concrete  at  the 
structure-foundation  interface.  The  irregularities  at 
the  interface  of  the  structure  and  foundation  could 
not  be  determined.  The  effects  of  vibrations  and 
eccentric  loading  on  shear  resistance,  uplift  forces 
on  the  structure,  and  backfill  pressures  on  the 
landside  lockwall  were  also  not  known.  The  stabil- 
ity analysis  indicated  that  some  landwall  monoliths 
of  the  lock  did  not  meet  the  criteria  for  overturn- 
ing and  a  lot  of  the  lock  and  dam  monoliths  did  not 
meet  the  sliding  stability  criteria.  Reaction  blocks 
and  posttensioning  were  designed  to  add  additional 
stability  to  those  monoliths.  (See  also  W88-02590) 
(Geiger-PTT) 
W88-02594 


REVIEW  OF  METHODS  OF  ANALYZING  THE 
STABILTY  OF  CONCRETE  STRUCTURES  ON 
ROCK  FOUNDATIONS, 

For  primary  bibliographic  entry  see  Field  8E. 
W88-02595 


TVA  ASSESSMENT  OF  STABILITY  OF  CON- 
CRETE STRUCTURES  ON  ROCK, 

Tennessee  Valley  Authority,  Knoxville. 
H.  Buttrey,  and  H.  Deal. 

IN:  Proceedings  of  REMR  Workshop  on  Assess- 
ment of  the  Stability  of  Concrete  Structures  on 
Rock,  September  10-12,  1985.  Final  Report,  Janu- 
ary 1987.  p  41-53,  7  fig. 

Descriptors:  *Dam  stability,  *Rock  testing,  'Con- 
crete construction,  'Stability  analysis,  'Concrete 
testing,  Concrete  dams,  Rock  mechanics,  Materials 
testing,  Structural  engineering,  Dam  foundations, 
Dam  design,  Materials  engineering,  Maximum 
probable  floods,  Uplift  pressure. 

The  Tennessee  Valley  Authority  (TVA)  is  respon- 
sible for  the  maintenance  and  stability  analysis  of 
several  dams  in  a  seven  state  area  in  the  Southeas- 
tern United  States.  Since  the  mid-1960's,  the  TVA 
has  used  the  maximum  probable  flood  as  the  design 
flood  and  the  probable  maximum  flood  to  set  dam 
freeboard  and  spillway  containment  wall  heights. 
Other  criteria  developed  for  each  site  are  the  oper- 
ating basis  earthquake  and  the  maximum  credible 
earthquake.  The  safety  reevaluations  that  were 
used  for  most  of  the  original  designs  are  reviewed. 
Base  stress  criteria  are  discussed  in  terms  of  com- 
pression on  the  rock  foundation  and  concrete,  and 
tension  load  for  dead  loads,  horizontal  loads  and 
normal  loads.  For  most  of  TVA's  dams  on  rock 
foundation,  means  for  measuring  uplift  pressures 
were  installed  during  initial  construction  or  have 
been  added  later.  Several  assumptions  that  had  to 
be  made  for  the  purposes  of  monitoring  uplift  in 
dams  and  locks  are  examined.  An  extensive  geo- 
logic exploration  program  was  carried  out  on  the 


foundations  of  all  dams  TVA  has  designed  and 
constructed  on  a  rock  foundation.  TVA  still  uses 
the  shear  friction  method  for  determining  resist- 
ance to  sliding  for  structures  on  a  rock  foundation. 
TVA  has  the  facilities  to  extract  and  test  rock 
cores  to  determine  strength  parameters  of  any 
weak  areas.  Such  tests  were  performed  on  the 
Tims  Ford  Dam,  a  rockfill  dam  in  Middle  Tennes- 
see constructed  in  the  mid-1960's.  Results  of  the 
testing  program  led  to  the  conclusion  that  the 
stability  analysis  of  the  dam  should  be  done  for 
two  sets  of  strength  parameters  for  the  weak 
seams.  (See  also  W88-02590)  (Geiger-PTT) 
W88-02596 


BUREAU  OF  RECLAMATION  CURRENT 
PRACTICES  OF  CONCRETE  STRUCTURES 
ON  ROCK  FOUNDATIONS, 

Bureau  of  Reclamation,  Washington,  DC. 
H.  Boggs. 

IN:  Proceedings  of  REMR  Workshop  on  Assess- 
ment of  the  Stability  of  Concrete  Structures  on 
Rock,  September  10-12,  1985.  Final  Report,  Janu- 
ary 1987.  p  54-61. 

Descriptors:  'Rock  testing,  'Concrete  testing, 
'Concrete  dams,  'Stability  analysis,  'Design  crite- 
ria, Concrete  construction,  Rock  mechanics,  Struc- 
tural engineering,  Materials  testing,  Dam  founda- 
tions, Gravity  dams,  Concrete  dams,  Safety,  Stress 
analysis,  Weirs,  Uplift,  Maintenance. 

The  Bureau  of  Reclamation  is  currently  in  the 
process  of  rewriting  criteria  and  preparing  design 
standards  and  guidelines  for  concrete  dams.  Similar 
criteria  is  in  existence  for  retaining  walls.  Criteria 
differs  for  gravity  or  arch  dams  and  for  new  or 
existing  structures.  The  Safety  factors  for  both 
stress  and  sliding  stability  arch  and  gravity  struc- 
tures are  listed.  Currently,  foundation  analyses  in- 
clude the  sliding  friction  (or  the  Coulomb  equa- 
tion) and  applicability  of  the  passive  wedge  analy- 
ses. Criteria  for  stability  analysis  of  usual,  unusual 
and  extreme  loads  are  discussed.  Stress  analyses  for 
the  gravity  dam  or  the  arch  dam  use  the  ordinary 
beam  theory  or  the  finite  element  method.  Also 
used  for  the  arch  dam  is  the  trial  load  method  or 
the  computerized  version  called  Arch  Dam  Stress 
Analyses  System.  In  the  foundation,  primary  anal- 
yses are  the  shear  friction  factor  of  safety,  passive 
wedge  analyses,  and  some  of  the  progressive  fail- 
ure modes  where  appropriate.  Instrumentation 
used  in  structural  analysis  and  maintenance  proce- 
dures are  discussed.  Current  Bureau  research  on 
concrete  dams  include  the  development  of  a  con- 
traction joint  finite  element  code  for  the  ADINA 
computer  program,  the  application  of  fracture  me- 
chanics to  concrete  dams,  and  a  project  to  deter- 
mine the  effectiveness  of  foundation  grouting 
during  construction.  (See  also  W88-02590) 
(Geiger-PTT) 
W88-02597 


FEDERAL  ENERGY  REGULATORY  COMMIS- 
SION DAM  SAFETY  PROGRAM, 

Federal   Energy   Regulatory  Commission,   Wash- 
ington, DC. 
J.  Foster. 

IN:  Proceedings  of  REMR  Workshop  on  Assess- 
ment of  the  Stability  of  Concrete  Structures  on 
Rock,  September  10-12,  1985.  Final  Report,  Janu- 
ary 1987.  p  62-88,  12  fig,  append. 

Descriptors:  'Dam  stability,  'Stability  analysis, 
'Concrete  construction,  'Safety,  'Dam  founda- 
tions, Rock  testing,  Concrete  testing,  Rock  me- 
chanics, Structural  engineering,  Gravity  dams, 
Case  studies,  Dam  construction. 

The  Federal  Energy  Regulatory  Commission 
(FERC),  Office  of  Hydropower  Licensing  is  re- 
sponsible for  the  dam  safety  program.  The  pro- 
gram is  administered  in  two  ways.  All  structures 
must  be  certified  to  be  safe  before  licensing.  After 
licensing,  each  project  is  inspected  annually  by 
FERC  Regional  Office  inspectors,  and  once  every 
5  yr  by  independent  consultants.  The  dam  safety 
program  has  been  successful  in  identifying  poten- 
tially unsafe  and  hazardous  dams.  FERC  has  re- 
quired over  50  dams  to  undergo  varying  degrees  of 
rehabilitation  in  the  past  5  yr.  Unsafe  dams  usually 


fall  into  two  general  categories:  either  the  safety 
criteria  or  analysis  procedures  have  changed  since 
the  dam  was  designed  and  constructed;  or  deterio- 
ration of  the  structure  (or  foundation)  required  a 
reassessment  of  its  safety  based  on  current  site 
conditions.  The  basic  requirements  for  the  stability 
analysis  of  dams  under  various  conditions  are  con- 
sidered. Three  examples  of  rehabilitated  concrete 
gravity  dams  are  discussed.  The  Elwha  Dam  near 
Port  Angeles,  Washington  experienced  leakage. 
Remedial  measures  resulted  in  a  large  amount  of 
materials  being  placed  on  the  upstream  face  to 
form  an  impervious  blanket.  Remedial  measures 
approved  by  FERC  involved  installation  of  20 
multistrand,  high  strength  steel  tendons  in  the 
gravity  section  and  spillway  piers.  Rehabilitation 
of  the  Claytor  Dam,  in  Radford,  Virginia  included 
posttensioning  of  a  weak  plane  in  the  right  nono- 
verflow  abutment  and  the  installation  of  reinforced 
concrete  thrust  blocks  at  both  abutments.  In  addi- 
tion, rock  downstream  of  both  abutments  was 
grouted  and  capped  with  concrete  to  prevent  un- 
raveling during  overtopping  of  the  structure.  The 
Barker  Dam  near  Boulder,  Colorado  was  repaired 
by  vertical  anchors  along  the  crest  of  the  dam  and 
along  the  downstream  face.  Areas  of  additional 
research  to  ensure  the  safety  of  gravity  dams  are 
discussed.  (See  also  W88-02590)  (Geiger-PTT) 
W88-02598 


COMPUTER  CODES  AVAILABLE  TO  ASSIST 
IN  STABILITY  ANALYSIS, 

Army  Engineer  Waterways  Experiment   Station, 
Vicksburg,  MS. 
N.  Radhakrishnan. 

IN:  Proceedings  of  REMR  Workshop  on  Assess- 
ment of  the  Stability  of  Concrete  Structures  on 
Rock,  September  10-12,  1985.  Final  Report,  Janu- 
ary 1987.  p  89-122,  25  fig. 

Descriptors:  'Stability  analysis,  'Computer  pro- 
grams, 'Structural  engineering,  'Design  criteria, 
'Concrete  construction,  Rock  testing,  Concrete 
testing,  Materials  testing,  Concrete  dams,  Gravity 
dams,   Dam   stability,    Locks,   Computer   models. 

The  Three-Dimensional  Stability  Analysis/Design 
Program  was  developed  under  the  Computer- 
Aided  Structural  Engineering  project  for  the  anal- 
ysis and  design  of  hydraulic  structures  with  respect 
to  overturning,  sliding,  and  maximum  bearing.  The 
program  has  two  modes  of  operation:  general 
structural  capabilities,  and  specific  structure  types. 
The  general  modules  allow  the  user  to  create  and 
interactively  plot  the  geometry  and  loads  of  the 
structure,  obtain  volumes,  weights,  centroids, 
forces,  and  moments  for  these,  and  then  do  an 
analysis  to  determine  if  the  base  pressures,  area  of 
base  in  compression,  sliding,  and  maximum  bearing 
are  at  acceptable  values.  A  Free-Body  Module  also 
exists  to  clip  the  geometry  and  loads  to  detemine  a 
new  problem  and  make  the  subsequent  analysis. 
The  specific  structure  modules  (currently  dams 
and  gravity  locks)  start  with  certain  predetermined 
shapes  and  allows  the  user  to  give  specific  values 
for  the  parameters  for  these  pieces.  The  general 
geometry,  loads,  and  analysis  data  are  then  auto- 
matically generated  for  the  user.  Specific  load 
cases  are  preprogrammed  in  the  specific  structures 
modules.  A  Design  Memorandum  plate  capability 
is  also  available  for  dams.  The  program  has  been 
used  by  several  Corps  of  Engineers  District  offices 
on  a  variety  of  projects  such  as  Lock  and  Dams  2 
and  26  by  the  St.  Louis  District,  Richard  B.  Rus- 
sell Dam  by  the  Mobile  District,  and  Chief  Joseph 
Dam  by  the  Seattle  District.  (See  also  W88-02590) 
(Geiger-PTT) 
W88-02599 


DETECTION  AND  MONITORING  OF  STRUC- 
TURAL DEFICIENCIES  IN  THE  ROCK  FOUN- 
DATION OF  LARGE  DAMS, 

Eidgenoessische  Technische   Hochschule,   Zurich 
(Switzerland). 
K.  Kovari. 

IN:  Proceedings  of  REMR  Workshop  on  Assess- 
ment of  the  Stability  of  Concrete  Structures  on 
Rock,  September  10-12,  1985.  Final  Report,  Janu- 
ary 1987.  p  123-126. 
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Descriptors:  *Dam  stability,  *Dam  foundations, 
•Rock  testing,  'Concrete  testing,  'Stability  analy- 
sis, Concrete  construction,  Rock  mechanics,  De- 
formation, Monitoring,  Structural  engineering, 
Boreholes,  Gravity  dams,  Arch  dams,  Materials 
testing. 

To  judge  the  safety  of  a  structure,  deformation 
measurements  are  usually  carried  out.  Considering 
present-day  numerical  methods  in  analysis  and 
design  of  dams  and  also  the  advanced  construction 
technology  and  materials  used,  the  major  source  of 
uncertainty  in  predicting  the  behavior  and  safety 
of  dams,  large  and  small,  mainly  resides  in  the 
actual  rock  mass  properties  and  behavior.  It  is 
common  to  continuously  monitor  the  structure  and 
its  foundation  throughout  its  service  life.  Deforma- 
tion monitoring  of  dams  and  their  foundations  is 
carried  out  to  check  normal  behavior,  to  allow 
early  recognition  of  deviations,  and  to  find  the 
cause  of  unexpected  behavior.  Generally,  only  a 
very  few  displacement  vector  components  from 
selected  points  on  the  structure  or  in  boreholes  will 
be  achieved  by  standard  instrumentation  programs. 
Line-wise  observation,  along  with  high  precision 
instrumentation,  will  supply  a  larger  and  more 
meaningful  amount  of  information.  Measurement 
schemes  directed  towards  the  differential  of  axial 
displacements  or  axial  strain  would  provide  more 
meaningful  measurements  of  displacement  in  terms 
of  localization  of  measurements  and  available 
quantities  of  data  points.  The  borehole  micrometer 
can  measure  axial  strain  of  the  borehole  with  an 
accuracy  of  .000003.  This  is  sufficient  accuracy  for 
stress  measurements  to  the  nearest  150  psi  in  typi- 
cal rocks,  or  for  detection  of  very  minute  rock 
joint  openings  as  overlying  structures  are  loaded. 
At  the  Kolnbrein  arch  dam  in  the  Austrian  Alps, 
subsurface  rock  strain  measurements  indicated  not 
only  a  change  in  deformation  magnitudes  with 
increasing  water  levels,  but  also  a  major  redistribu- 
tion of  stresses  in  the  foundation  rock.  Th  Albigna 
gravity  dam  in  the  Swiss  Alps  demonstrated  cracks 
in  several  monoliths  that  propagated  down  into  the 
rock  foundation.  Remedial  grouting  to  stop  the 
underseepage  through  the  pair  of  opening  joints 
was  performed.  The  concepts  of  measuring  strains 
directly  in  in  situ  rock  as  opposed  to  simply  meas- 
uring displacements  are  discussed.  (See  also  W88- 
02590)  (Geiger-PTT) 
W88-O26O0 


COMMENTS  ON  A  PROPOSED  INVESTIG- 
ATION OF  LATERAL  EARTH  PRESSURES  EX- 
ERTED BY  BACKFILLS, 

Virginia  Polytechnic  Inst,  and  State  Univ.,  Blacks- 
burg. 

W.  Clough. 

IN:  Proceedings  of  REMR  Workshop  on  Assess- 
ment of  the  Stability  of  Concrete  Structures  on 
Rock,  September  10-12,  1985.  Final  Report,  Janu- 
ary 1987.  p  128-137,  9  ref. 

Descriptors:  'Stability  analysis,  'Backfill,  'Earth- 
works, 'Earth  pressure,  'Soil  mechanics,  Structur- 
al engineering,  Monitoring,  Boreholes,  Rock  test- 
ing,  Navigation,   Pressure-measuring  instruments. 

The  rehabilitation  of  navigation  structures  requires 
consideration  of  the  lateral  earth  pressures  acting 
upon  the  structure.  To  achieve  the  objective  of  an 
improved  earth  pressure  prediction  technology, 
studies  along  several  different  lines  are  required: 
measurements  of  lateral  backfill  pressures;  studies 
of  lateral  pressures  using  reasonably  sized  laborato- 
ry model  systems;  and,  analytical  studies  of  full- 
sized  navigation  structures  using  modern  finite  ele- 
ment technology.  In  measuring  earth  pressures 
acting  on  existing  structures,  tests  may  be  per- 
formed in  the  backfill  near  the  structure  with 
active  in  situ  test  instruments,  passive  instruments 
may  be  placed  in  the  backfill,  or  lateral  pressures 
may  be  measured  in  structures  where  earth  pres- 
sure cells  are  already  installed.  Active  in  situ  de- 
vices for  backfill  tests  include  the  pressuremeter 
and  the  Marchetti  dilatometer.  Examples  of  passive 
type  instruments  for  backfill  tests  are  the  Gloetzl 
cell,  the  Camkometer,  and  the  lateral-stress  cone, 
llarth  pressure  cells  embedded  in  the  walls  of 
retaining  structures  have  been  used  on  a  numnber 
of  occasions  to  measure  lateral  stresses.  Field  trials 
of  the  candidate  probes  might  well  be  carried  out 


at  a  site  where  a  navigation  structure  has  operating 
earth  pressure  cells  to  provide  a  prototype  check 
on  the  capability  of  any  device  to  measure  the 
earth  pressures  acting  on  the  structure.  (See  also 
W88-02590)  (Geiger-PTT) 
W88-02601 


DESIGN  OF  THE  MISICUNI  SCHEME  IN  BO- 
LIVIA, 

Electrowatt    Engineering    Services    Ltd.,    Zurich 

(Switzerland). 

H.-E.  Minor,  I.  D.  Clarke,  and  W.  Riemer. 

International  Water  Power  and  Dam  Construction 

IWPCDM,  Vol.  39,  No.  7,  p  13-18,  July  1987.  3 

fig,  3  tab,  7  ref. 

Descriptors:  'Misicuni  project,  'Bolivia,  'Water 
resources  development,  'Dams,  'Hydroelectric 
power,  Geology,  Optimization. 

Tender  designs  have  recently  been  completed  for 
the  Misicuni  multipurpose  project,  which  will 
supply  drinking  and  irrigation  water  to  the  Cocha- 
bamba  region  of  central  Bolivia,  as  well  as  produc- 
ing almost  500  GWh/year  of  hydroelectricity. 
Much  of  the  project  area  as  remote  and  at  high 
altitude,  with  consequent  problems  of  access  and 
logistics,  in  particular  for  field  investigations.  This 
article  defines  the  final  concept  of  the  scheme, 
describes  a  number  of  aspects  of  detailed  design, 
and  also  mentions  the  optimization  calculations. 
Largely  as  a  result  of  the  closer  evaluation  of 
geological  conditions,  a  number  of  important 
changes  had  to  be  made  to  the  project  concept 
recommended  in  earlier  studies,  and  the  reasons  for 
these  changes  are  discussed  in  full.  (Author's  ab- 
stract) 
W88-02697 


FRANCIS    TURBINES    FOR    THE    TUCURUI 
POWERPLANT, 

Neyrpic,  Grenoble  (France). 

For  primary  bibliographic  entry  see  Field  8C. 
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PIPELINE  INSTALLATION  USING  DIREC- 
TIONALLY  CONTROLLED  DRILLING, 

Reading  and  Bates  Horizontal  Drilling  Co.,  Tulsa, 

OK. 

J.  D.  Hair,  and  G  E.  Shiers. 

Public  Works  PUWOAH,  Vol.  118,  No.  6,  p  73- 

75,113,  June  1987.  3  fig. 

Descriptors:  'Pipelines,  'Hydraulic  structures, 
•Conveyance  structures,  'Construction  methods, 
'Horizontal  drilling,  Construction,  Design  criteria, 
Drilling,  Drill  equipment. 

The  horizontally  drilled,  directionally  controlled 
method  of  installing  pipelines  across  rivers  is  an 
attractive  alternative  to  conventional  techniques 
especially  at  difficult  river  crossing  sites.  Horizon- 
tally drilled  river  crossings  offer  the  designer  the 
security  of  deep  river  bed  cover  with  minimal 
environmental  damage  and  no  disruption  of  river 
traffic.  Concrete  weightcoating  is  unnecessary  and 
the  crossing  is  installed  in  weeks  rather  than 
months.  The  pipeline  installation  method  was  de- 
tailed and  significant  adaptations  were  discussed. 
Crossing  lengths  slightly  less  than  a  mile  have  been 
achieved  by  this  method;  the  largest  pipe  diameter 
installed  was  40  inches.  (Wood-PTT) 
W88-02809 


ENVIRONMENTAL  IMPACT  ANALYSIS  OF 
THE  SARYU  CANAL  IRRIGATION  PROJECT 
AND  GUIDELINES  FOR  ITS  MANAGEMENT, 

M.L.K.  Coll.,  Balrampur  (India). 

For   primary   bibliographic   entry   see   Field   6G. 

W88-02863 


GROUND-WATER  DAMS  FOR  RURAL 
WATER  SUPPLY  IN  DEVELOPING  COUN- 
TRIES, 

Royal  Inst,  of  Tech.,  Stockholm  (Sweden).  Institu- 

tionen  foer  Kulturteknik. 

A.  Nilsson. 

Trita-Kut  1034,  Research  Report.  March  1984.  56 


p,  70  fig,  5  tab,  74  ref. 

Descriptors:  'Hydraulic  structures,  'Dams, 
•Water  storage,  Groundwater  dams,  Sand  dams, 
Subsurface  dams,  Developing  countries,  Rural 
areas,  Arid  lands,  Aquifers,  Environmental  effects, 
Water  conservation,  Storage,  Sediments,  Seepage 
control. 

Simple,  inexpensive  groundwater  dams  are  suitable 
for  storing  water  in  developing  countries.  Two 
types  are  defined.  The  subsurface  type,  construct- 
ed below  ground  level,  traps  water  in  a  natural 
aquifer.  A  sand  dam  impounds  water  in  sediments 
accumulated  within  the  dam  Groundwater  dams 
are  found  throughout  the  world,  especially  in  areas 
of  low  rainfall  and  high  evaporation.  Subsurface 
dams  are  often  built  in  river  beds;  shallow  residual 
soil  aquifers  may  also  be  suitable.  Typical  con- 
struction materials  are  clay,  concrete,  stone,  brick, 
ferroconcrete,  and  polyethylene  or  tarfelt  sheets. 
Sand  dams  are  built  where  suitable  sediments  can 
be  deposited.  They  are  often  constructed  with 
concrete,  stone,  gabions,  or  blocks  with  clay 
layers.  Water  is  extracted  from  groundwater  dams 
by  large-diameter  wells  or  by  gravity.  Seepage 
losses  and  erosion  can  be  minimized  by  proper 
connection  of  the  dams  to  impermeable  rock  or 
unconsolidated  layers.  Although  environmental 
impact  of  these  dams  is  low,  it  is  possible  to 
experience  upstream  waterlogging,  disturbances  in 
downstream  flow,  pollution  caused  by  higher 
groundwater  levels,  and  salt  accumulation. 
(Cassar-PTT) 
W88-02924 


USE     OF     GEOMEMBRANES     IN     ITALIAN 
DAMS, 

Centro  di  Ricerca  Idraulica  e  Strutturale,  Milan 

(Italy). 

For   primary   bibliographic   entry   see   Field    8G. 

W88-03200 


TRIPLE   USE   OF   A    GEOTEXTILE   AT   AIT 
CHOUARIT, 

Dumez  S.A.,  Nanterre  (France). 

For   primary   bibliographic   entry   see   Field   8G. 

W88-03201 


DEVELOPMENTS    IN   GEOCOMPOSITE   RE- 
SEARCH IN  THE  GDR, 

VEB     Spezialbaukombinat     Wasserbau,     Weimer 

(German  DR.) 

For   primary   bibliographic   entry   see   Field    8G. 

W88-03202 


RECENT   APPLICATIONS    OF   GEOTEXTILE 
FILTERS  IN  CHINA, 

Nanjing  Hydrological  Research  Inst.  (China). 
For   primary   bibliographic   entry   see   Field   8G. 
W88-03203 


SHAPE  OPTIMIZATION  OF  ARCH  DAMS, 

Institute  of  Water  Conservancy  and  Hydroelectric 

Power  Research,  Beijing  (China). 

Z.  Bofang. 

Water  Power  and  Dam  Construction,  Vol.  39,  No. 

3,  p  43-48,  51,  March  1987.  5  fig,  13  ref. 

Descriptors:  'Arch  dams,  'Dam  design,  'Optimi- 
zation, 'Mathematical  models,  'China,  Dams,  En- 
gineering, Hydraulic  engineering,  Model  studies, 
Hydraulic  structures,  Case  studies,  Structural  engi- 
neering. 

Mathematical  models  and  solution  methods  are 
presented  for  the  shape  optimization  of  arch  dams 
in  China.  Geometric  models  of  5-centered  double 
curvature  and  parabolic  double-curvature  arch 
dams  are  considered,  introducing  a  method  of  ob- 
taining some  different  geometric  models  by  the 
reduction  of  design  variables.  In  the  optimization 
process,  in  addition  to  the  complicated  stress  anal- 
ysis, not  only  does  the  geometric  shape  change 
frequently,  but  the  position  of  the  dam  axis  shifts 
and  turns  repeatedly,  leading  to  a  rather  complicat- 
ed shape  optimization.  The  method  of  linearizing 
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internal  force,  the  method  of  optimizing  in  two 
stages,  and  the  mixed  method  of  optimization  are 
proposed.  These  methods  effectively  realize  the 
optimum  design  of  arch  dams  with  high-speed 
computing,  which  is  more  rapid  than  the  method 
of  sequential  linear  programming  used  heretofore. 
The  shape  optimization  of  arch  dams  has  been 
applied  to  specific  projects  in  China,  resulting  in 
savings  in  dam  volumes  and  considerable  reduc- 
tions in  costs.  (Doria-PTT) 
W88-03205 


MINGHU:  TAIWAN'S  FIRST  PUMPED-STOR- 
AGE  PROJECT, 

Taipower,  Shuili  (Taiwan). 

For  primary  bibliographic  entry  see  Field  8C. 
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HEADRACE  TUNNEL  FOR  THE  CHIXOY 
SCHEME,  GUATEMALA, 

Motor-Columbus    Ingenieurunternehmung    A.G., 

Baden  (Switzerland). 

M.  Gysel. 

Water  Power  and  Dam  Construction,  Vol.  39,  No. 

2,  p  19-24  February  1987.  7  fig,  5  ref. 

Descriptors:  *Tunnels,  'Guatemala,  'Hydraulic 
design,  'Tunnel  construction,  Geology,  Engineeer- 
ing,  Hydraulic  engineering,  Construction,  Con- 
struction materials,  Construction  methods,  Grout- 
ing, Drainage. 

The  26  km-long  headrace  tunnel  of  the  Chixoy 
powerplant  in  Guatemala  is  described.  The  power 
tunnel  is  in  two  sections,  each  passing  through  a 
mountain  range.  A  fixed  cone  valve  was  provided 
at  the  southern  end  of  the  low  point  of  the  upper 
part  of  the  tunnel  to  permit  emptying  the  tunnel 
for  periodic  inspections.  A  ventilation  duct  was 
embedded  in  the  tunnel  invert  to  let  out  trapped  air 
from  the  high-point  area  during  tunnel  filling  and 
to  provide  air  from  outside  during  tunnel  emptying 
to  avoid  negative  pressures  at  the  high  point. 
Topics  discussed  in  detail  include  tunnel  geology, 
geotechnical  tests  conducted,  tunnel  design  includ- 
ing static  design  methods,  and  tunnel  construction. 
The  headrace  tunnel  also  includes  a  number  of 
additional  structures,  such  as  the  intake  structure, 
the  Agua  Blanca  pipe-  bridge  over  the  Chixoy 
River,  the  Pampur  karstic  spring  catchment,  a 
surge  chamber  system,  and  a  butterfly  valve  cham- 
ber. Commercial  operation  began  in  March/April 
1986  after  a  six-month  test  phase.  Periodic  water 
level  measurements  taken  in  the  intake  and  surge 
chamber  shaft  (with  closed  intake  gate  and  valve  at 
the  end  of  the  tunnel)  show  that  the  balance  of 
water  inflows  into  the  tunnel  and  probable  losses 
have  remained  unchanged,  indicating  normal  per- 
formance of  the  headrace  tunnel.  (Doria-PTT) 
W88-03219 


TRANSIENT   MIXED   FLOW   IN   GALLERIES 
AND  CONDUITS  OF  HYDRO  PLANTS, 

Hydraulic  Engineering  Research  Inst.,  Bucharest 

(Romania). 

For  primary  bibliographic  entry  see  Field  8B. 

W88-O3220 


DETERMINING  DIAMETERS  OF  POWER 
TUNNELS  AND  PRESSURE  SHAFTS, 

Morrison-Knudsen  Engineers,  Inc.,  San  Francisco, 

CA. 

F.  Fahlbusch. 

Water  Power  and  Dam  Construction,  Vol.  39,  No. 

2,  p  41-52  February.  4  tab,  5  ref. 

Descriptors:  'Tunnels,  'Pressure  conduits,  'Hy- 
draulic geometry,  'Mathematical  equations,  'Eco- 
nomic aspects,  'Pumped  storage,  'Hydroelectric 
plants,  Conduits,  Powerplants,  Storage,  Hydraulic 
design,  Hydraulic  structures,  Penstocks,  Optimiza- 
tion, Computers,  Model  studies,  Cost  analysis, 
Mathematical  studies,  Mathematical  analysis. 

Two  empirical  formulae  for  the  economical  diame- 
ter of  conduits  are  presented  which  hold  for  both 
conventional  and  pumped-storage  powerplants. 
The  first  formula  is  for  concrete-lined  power  tun- 
nels and  pressure  shafts,  and  the  second  applies  to 


steel-lined  pressure  shafts.  The  formulae,  based  on 
the  analysis  of  394  conduits,  require  knowledge  of 
only  the  design  discharge  and  head  to  determine 
the  diameters.  Whether  the  empirical  formulae  are 
applicable  to  a  specific  situation  needs  to  be  exam- 
ined on  a  case-by-case  basis.  The  formulae  are 
adequate  for  preliminary  purposes,  comparative 
analyses,  and  plan  formulation  studies.  At  more 
advanced  stages,  the  decision  may  be  more  diffi- 
cult, requiring  consideration  of  the  conduit  cost  in 
relation  to  the  total  project  cost  and  the  economic 
consequences  that  may  result  from  an  over-  or 
under-designed  tunnel  or  shaft.  (Doria-PTT) 
W88-03222 


8B.  Hydraulics 


BANK  PROTECTION,  BASS  LOCATION,  WIL- 
LAMETTE RIVER,  OREGON:  HYDRAULIC 
MODEL  INVESTIGATION, 

Army  Engineer  Waterways  Experiment  Station, 
Vicksburg,  MS.  Hydraulics  Lab. 
R.  A.  McCollum,  C.  W.  O'Neal,  and  J.  E.  Glover. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA.  22161.  Technical  Report 
HL-87-7,  May  1987.  Final  Report.  30  p,  2  fig,  2 
tab,  15  ref. 

Descriptors:  'Bank  protection,  'Willamette  River, 
'Oregon,  'Hydraulic  models,  'Model  studies,  Ero- 
sion, Flow  velocity,  Groins,  Flow  control. 

The  Bass  Location,  Willamette  River,  is  located 
between  river  miles  137  and  135,  just  southeast  of 
Corvallis,  Oregon.  This  area  is  subject  to  severe 
bank  erosion  during  the  high-water  months  of  each 
year.  The  model  study  was  conducted  to  look  at 
the  alternative  of  using  stone  groins  as  a  method  of 
bank  protection  instead  of  blanket  stone  revetment. 
This  method  was  favored  due  to  studies  indicating 
that  stone  groins  provide  a  more  favorable  habitat 
for  river  microorganisms  and  fish  than  does  blan- 
ket revetment.  The  model,  built  to  a  horizontal 
scale  of  1  to  100  and  a  vertical  scale  of  1  to  50,  had 
both  a  movable  bed  and  bank  line.  The  study 
considered  two  conditions:  (1)  Installation  of  eight 
groins  in  the  right  bank  below  the  Bass  Phase  I 
revetment;  and  (2)  Installation  of  the  groins  plus 
closing  of  the  right  channel  at  river  mile  136.7. 
Results  of  the  study  indicate  that:  (1)  Installation  of 
the  eight  groins  below  the  Bass  Phase  I  revetment 
will  greatly  reduce  the  erosion  of  the  bank  line  and 
cause  no  significant  increase  of  velocities  in  the 
channel;  and  (2)  Installations  of  the  groins  plus 
closing  of  the  right  channel  at  river  mile  136.7  will 
reduce  the  erosion  of  the  right  bank,  but  not  to  the 
extent  that  groins  without  the  right  channel  clo- 
sure would.  Velocities  on  the  bank  opposite  the 
groins  increased  enough  to  cause  concern  for  ero- 
sion of  the  left  bank.  (See  also  W88-02533)  (Au- 
thor's abstract) 
W88-02562 


HYDROFRACTURING  OF  WATER  WELLS, 

Baski  Water  Instruments,  Inc.,  Denver,  CO. 
For  primary  bibliographic  entry  see  Field  8C. 
W88-02803 


HYDRAULICS  OF  HORIZONTAL  SHAFT  OXI- 
DATION DITCHES, 

Gutteridge,  Haskins  and  Davey  Pty  Ltd.,  Brisbane 

(Australia). 

For   primary   bibliographic   entry   see   Field   5D. 

W88-02845 


CACHE  RIVER  PUMPING  STATION,  SOUTH 
OF  MOUND  CITY,  ILLINOIS:  HYDRAULIC 
MODEL  INVESTIGATION, 

Army  Engineer  Waterways  Experiment   Station, 

Vicksburg,  MS.  Hydraulics  Lab. 

E.  D.  Rothwell,  and  B.  P.  Fletcher. 

Available  from  the  National  Technical  Information 

Services,  Springfield,  VA  22161.  Technical  Report 

HL-82-1,  January  1982.  Final  Report.  39  p,  8  fig,  3 

tab,  1 1  photos,  8  plates. 

Descriptors:  'Hydraulic  structures,  'Sumps, 
'Pumping     plants,     Model     studies,     Hydraulic 


Hydraulics — Group  8B 

models,    Cache    River   pumping   station,    Illinois, 
Riprap,  Protection,  Flow  characteristics. 

Hydraulic  model  studies  at  1:10  scale  showed  that 
satisfactory  sump  performance  was  indicated  for 
all  anticipated  water-surface  elevations  with  either 
single  or  multiple  pump  operations.  Hydraulic  per- 
formance was  the  same  with  the  suction  bell  locat- 
ed 0.33  and  0.80  of  the  diameter  of  the  suction  bell 
above  the  floor  of  the  sump.  Adverse  sump  per- 
formance was  not  evident  until  the  water  surface 
was  lowered  3  ft  below  the  anticipated  minimum. 
Results  also  showed  that  the  approach  wing  walls 
to  the  sump  could  be  constructed  of  concrete  as 
originally  designed  or  of  sheet  piling.  The  mini- 
mum riprap  gradation  (12-inches  thick,  maximum 
stone  weight  of  86  pounds)  was  considered  ade- 
quate to  protect  the  approach  for  all  anticipated 
pumping  conditions.  (Cassar-PTT) 
W88-02935 


EVALUATION  OF  PHYSICAL  AND  NUMERI- 
CAL HYDRAULIC  MODELS,  MASONBORO 
INLET,  NORTH  CAROLINA, 

Coastal  Engineering  Research  Center,  Fort  Bel- 

voir,  VA. 

J.  E.  McTamany. 

GITI  Report  22,  February  1982.  51  p,  17  fig,  13 

tab,  13  ref,  append. 

Descriptors:  'Hydraulics,  'Model  studies,  'Inlets, 
'Waves,  Hydraulic  models,  Mathematical  models, 
Masonboro  Inlet,  North  Carolina,  Water  level, 
Tidal  hydraulics,  Flow  characteristics,  Wind 
waves. 

A  fluidized-bed  distorted-scale  physical  model,  a 
two-dimensional  vertically  integrated  numerical 
model,  and  a  spatially  integrated  numerical  model 
were  calibrated  to  determine  prototype  conditions 
at  Masonboro  Inlet,  North  Carolina,  in  September 
1969.  Comparison  of  model  results  with  prototype 
data  showed  that  the  physical  model  and  the  two- 
dimensional  numerical  model  reproduced  proto- 
type conditions  equally  well.  A  second  complete 
set  of  prototype  data,  including  revised  bathyme- 
try was  subsequently  obtained  at  Masonboro  Inlet 
in  July  1974.  After  the  bathymetry  was  updated, 
the  models  were  run  using  the  observed  ocean  tide 
as  a  forcing  condition.  The  model  predictions  were 
then  compared  with  prototype  data  without  fur- 
ther recalibration.  Both  the  physical  and  the  two- 
dimensional  numerical  models  reproduced  ob- 
served tidal  records  and  vertically  averaged  ve- 
locities equally  well.  No  appreciable  improvement 
in  tidal  height  or  velocity  predictions  was  obtained 
by  modeling  prototype  wind  waves  in  the  physical 
model.  The  waves  caused  a  slight  increase  in  bay 
water  levels  that  also  occurred  in  the  prototype. 
Neither  numerical  model  had  the  capability  to 
model  wind  waves.  The  spatially  integrated  model 
only  predicts  the  average  bay  water  level  and  the 
inlet  mean  velocity  time  histories.  The  predictions 
from  the  other  models  and  the  prototype  data  were 
averaged  for  comparison  with  the  spatially  inte- 
grated model.  The  spatially  integrated  model  did 
not  predict  the  average  bay  levels  as  well  as  the 
other  models;  however,  it  did  predict  the  mean 
inlet  velocities  significantly  better  than  the  other 
two  models.  (Author's  abstract) 
W88-02939 


FIELD  INSPECTION  OF  THE  FISHER  RIVER 
CHANNEL  REALIGNMENT  PROJECT  NEAR 
LIBBY,  MONTANA, 

Army  Engineer  Waterways  Experiment  Station, 

Vicksburg,  MS.  Hydraulics  Lab. 

For   primary   bibliographic   entry   see   Field   4D. 
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TRANSIENT  MIXED   FLOW   IN   GALLERIES 
AND  CONDUITS  OF  HYDRO  PLANTS, 

Hydraulic  Engineering  Research  Inst.,  Bucharest 

(Romania). 

V.  Jeler,  and  I.  Jelev. 

Water  Power  and  Dam  Construction,  Vol.  39,  No. 

2,  p  27-30  February  1987.  8  ref. 
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Descriptors:  'Unsteady  flow,  'Flow  characteris- 
tics, 'Hydroelectric  plants,  'Canals,  'Pressure 
conduits,  'Intakes,  Hydraulics,  Powerplants,  Con- 
duits, Engineering,  Hydraulic  engineering,  Esti- 
mating equations,  Mathematical  studies,  Fluid  me- 
chanics, Algorithms,  Hydrodynamics,  Wave  prop- 
agation, Wave  velocity. 

A  comparative  analysis  is  presented  of  the  basic 
equations  for  unsteady  flow  in  canals  and  pressur- 
ized conduits,  emphasizing  the  flow  transformation 
and  identification  at  the  moment  of  transition  from 
open  to  pressurized  conditions,  and  vice  versa.  A 
program  called  PRES  is  developed  for  computing 
unsteady  mixed  flow.  No  special  problems  arose  in 
solving  the  equations  in  the  case  of  slow  transition 
from  open  to  pressurized  flow  and  vice  versa, 
providing  the  flow  in  the  gallery  is  entirely  pres- 
surized or  entirely  in  open  conditions.  A  computa- 
tion scheme  adequate  for  the  regime  of  rapid  dis- 
charge and  level  variations  of  flow  in  the  gallery 
must  be  used  to  avoid  inaccurate  results.  The  pro- 
gram established  for  the  conditions  described  has 
been  applied  with  good  results  for  studies  carried 
out  on  some  hydraulic  systems  and  galleries  with 
either  rectangular  or  circular  cross-sections. 
(Doria-PTT) 
W88-03220 


THEORETICAL  ASSESSMENT  OF  CASING 
STORAGE  EFFECTS  WHEN  PUMP  SAM- 
PLING A  PARTIALLY  PENETRATING  BORE- 
HOLE, 

Commonwealth  Scientific  and  Industrial  Research 

Organization,     Wembley     (Australia).     Div.     of 

Groundwater  Research. 

G.  B.  Davis. 

Hydrological  Sciences  Journal  HSJODN,  Vol.  32, 

No.  2,  p  133-141,  June  1987.  1  fig,  3  tab,  12  ref. 

Descriptors:  'Well  hydraulics,  'Partially  penetrat- 
ing wells,  'Groundwater,  'Hydraulic  models, 
•Pumping  tests,  'Model  studies,  Hydraulics,  Well 
casings,  Theoretical  analysis,  Wells,  Test  wells, 
Mathematical  studies,  Mathematical  equations, 
Boreholes,  Aquifers,  Pumping,  Drawdown,  La- 
place equation,  Casings. 

A  borehole  partially  penetrating  a  confined  aquifer 
and  pumped  at  a  constant  rate  is  modelled,  taking 
account  of  water  stored  within  the  casing  of  the 
borehole.  A  solution  for  drawdown  in  the  Laplace 
transform  domain  is  obtained.  The  proportion  of 
aquifer  water  in  well  discharge  is  numerically  eval- 
uated, tabulated  as  a  function  of  time,  and  com- 
pared with  results  for  a  fully  penetrating  well. 
Modification  of  the  fully  penetrating  well  theory, 
for  application  to  partially  penetrating  wells,  gives 
comparable  results  to  the  more  complete  analysis 
for  a  partially  penetrating  well  both  at  early  and 
late  times.  A  previous  estimate  of  the  time  of 
pumping  before  sampling  to  minimize  casing  stor- 
age effects,  based  on  the  fully  penetrating  well 
theory,  was  confirmed  by  the  partially  penetrating 
well  analysis  and  in  fact  was  shown  to  be  a  con- 
servative estimate  (or  overestimate)  of  the  pump- 
ing time  required  when  sampling  from  a  partially 
penetrating  well.  (Author's  abstract) 
W88-03273 


MATHEMATICAL  MODELING  OF  SEDIMEN- 
TATION EFFECTS  ON  WATER  RESOURCES 
SYSTEMS, 

Mississippi  State  Univ.,  Mississippi  State.  Center 
for  Computational  Hydroscience  and  Engineering. 
For  primary  bibliographic  entry  see  Field  2J. 
W88-03492 
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DESIGN  OF  THE  MISICUNI  SCHEME  IN  BO- 
LIVIA, 

Electrowatt    Engineering    Services    Ltd.,    Zurich 

(Switzerland). 

For  primary  bibliographic  entry  see  Field  8A. 

W88-02697 


FRANCIS    TURBINES    FOR    THE    TUCURUI 
POWERPLANT, 


Neyrpic,  Grenoble  (France). 

A.  Sauron. 

International  Water  Power  and  Dam  Construction 

IWPCDM,  Vol.  39,  No.  7,  p  21-26,  July  1987.  6 

fig,  2  tab,  6  ref. 

Descriptors:  'Turbines,  'Tucurui  project,  'Brazil, 
'Water  resources  development,  'Dams,  'Hydro- 
electric power,  Tocantins  river,  Energy. 

The  Tucurui  hydroelectric  powerplant  is  in  the 
Brazilian  state  of  Para,  near  the  small  town  of 
Tucurui,  300  km  from  the  capital,  Belem.  It  will  be 
the  last  powerplant  to  be  provided  on  the  Tocan- 
tins river,  between  Maraba  town  and  the  river 
mouth,  near  Belem.  The  Tocantins  river,  one  of 
the  tributaries  of  the  Amazon,  rises  in  the  central 
plateau  near  Brasilia,  at  1000  m  above  sea  level, 
and  runs  for  more  than  2500  km  from  south  to 
north.  The  river  mouth  is  located  near  Belem 
where  the  river  almost  reaches  sea  level.  Its  drain- 
age basin  covers  767000  sq  km.  At  the  final  state  of 
its  development  by  Eletronorte,  the  full  capacity 
will  be  8000  MW.  The  energy  generated  by  Tu- 
curui will  mainly  be  used  by  the  mining  industries 
(Abras  and  Alunorte  projects)  using  the  resources 
of  the  Trombetas  river.  A  significant  amount  of 
energy  will  also  be  distributed  to  several  small 
towns  to  substitute  hydropower  energy  for  the 
costly  thermal  energy  currently  used  in  this  area. 
(Author's  abstract) 
W88-02698 


COMPUTERIZED      HYDROPOWER      PLAN- 
NING IN  LATIN  AMERICAN  COUNTRIES, 

SM-Latinamerica,  Lima  (Peru). 

For  primary  bibliographic  entry  see  Field  6A. 

W88-02699 


HYDROELECTRIC  POWER  IN  COLOMBIA, 

Ingetec  S.A.,  Bogota  (Colombia). 
C.  S.  Ospina. 

International  Water  Power  and  Dam  Construction 
IWPCDM,  Vol.  39,  No.  7,  p  33-38,  July  1987.  6 
fig- 
Descriptors:  'Water  resources  development, 
'Dams,  'Hydroelectric  power,  Colombia, 
'Guavio  project,  Planning,  Rivers,  Networks. 

At  present  77  percent  of  Colombia's  power  genera- 
tion is  produced  from  hydro  stations,  and  the  pri- 
ority for  the  future  will  be  developing  more  of  the 
country's  abundant  hydro  resources.  This  article 
reviews  the  development  of  the  Colombian  hydro 
industry,  discussing,  for  example,  the  impact  of  the 
country's  interconnection  system  on  the  planning 
and  construction  of  large  schemes  during  the 
1970s.  A  description  is  included  of  Guavio,  the 
country's  largest  hydro  scheme  under  construction 
at  present,  which  will  have  a  capacity  of  1600 
MW.  (Author's  abstract) 
W88-02700 


PROSPECTS  FOR  LARGE  AND  SMALL 
HYDRO  DEVELOPMENT  IN  PERU, 

P.  Wicke. 

International  Water  Power  and  Dam  Construction 
IWPCDM,  Vol.  39,  No.  7,  p  47-50,  July  1987.  5 
fig,  3  ref. 

Descriptors:  'Water  resources  development, 
'Dams,  'Hydroelectric  power,  'Peru,  Costs, 
Legal  aspects,  Energy,  Planning,  Rural  areas. 

Although  a  vast  amount  of  hydro  resources  exist  in 
the  tropical  regions  of  Peru,  a  number  of  financial 
and  administrative  problems  are  delaying  the  large- 
scale  exploitation  of  this  potential.  Strategic  energy 
planning  has  reached  a  crossroads,  and  although  a 
number  of  large  projects  have  been  identified  and 
studied  in  the  country,  emphasis  is  now  turning  to 
small  hydropower,  multipurpose  schemes,  and  grid 
extensions  for  rural  electrification.  (Author's  ab- 
stract) 
W88-02701 


LIMITS    FOR    PRESSURE   TUNNELS    WITH- 
OUT STEEL  LININGS, 


Technische    Univ.    Muenchen    (Germany,    F.R.). 

Insl  for  Hydraulic  Engineering. 

For  primary  bibliographic  entry  see  Field  8E. 

W88-02702 


HYDROFRACTURINC  OF  WATER  WELLS, 

Baski  Water  Instruments,  Inc.,  Denver,  CO. 

H.  Baski. 

Water  Well  Journal  WWJOA9,  Vol.  41,  No.  6,  p 

34-35,  June  1987. 

Descriptors:  'Hydrofracturing,  'Hydraulic  ma- 
chinery, 'Well  yield,  'Well  hydraulics,  Water 
yield,  Wells,  Dry  wells,  High  pressure,  Pumps, 
Limiting  factors. 

The  hydrofracturing  process  involves  injecting 
high  pressure  water  into  the  formation  to  increase 
the  size  and  extent  of  existing  fractures  and  to 
create  new  fractures  thus  increasing  the  formation 
permeability  and  well  yield.  Generally  the  compo- 
nents needed  are:  (1)  a  drill  or  pump  rig  with  drill 
rod  or  high  pressure  pipe,  or  a  reel  with  flexible 
high  pressure  hose  to  lower  and  raise  the  packer(s); 
(2)  a  source  of  clean  water;  (3)  a  pump  with 
adequate  pressure  and  volume  delivery  rate;  (4) 
assorted  valves  gauges  and  fittings  for  controlling 
fluid  injection  and  propping  agent  delivery;  and  (5) 
one  or  two  inflatable  packers  with  high  pressure 
tubing  and  a  supply  unit  for  inflation.  The  packer 
string  is  lowered  into  position  and  the  packers  set 
in  the  well.  Fluid  is  then  pumped  into  the  forma- 
tion with  or  without  a  propping  agent  to  keep  the 
fractures  open  when  the  pressure  is  released.  When 
the  pumping  is  stopped,  the  pressure  is  released, 
the  packer  string  is  removed,  and  the  well  is  tested 
to  determine  the  increase  in  well  yield.  Equipment 
selection  criteria  and  hints  for  successful  hydro- 
fracturing are  presented.  Hydrofracturing  cannot 
improve  wells  under  all  circumstances;  if  there  are 
many  dry  wells  within  a  mile  radius,  the  chances  of 
increasing  the  yield  by  hydrofracturing  are  fewer. 
In  cases  where  there  is  a  50-50  chance  of  drilling  a 
good  well,  hydrofracturing  may  significantly  im- 
prove well  yield.  (Wood-PTT) 
W88-02803 


REDUCING  WATER  PUMPING  POWER 
COSTS, 

Waxahachie  Utilities  Dept.,  TX. 

T.  Clark. 

Public  Works  PUWOAH,  Vol.  118,  No.  6,  p  89-90, 

June  1987.  3  fig. 

Descriptors:  'Pumping  plants,  'Pumping,  'Eco- 
nomic aspects,  'Cost  analysis,  'Electric  power 
costs,  'Costs,  Operating  costs,  Evaluation,  Electric 
power,  Cost  reduction. 

The  largest  single  expense  of  a  local  water  utility 
company  is  that  of  electricity.  Even  water  systems 
designed  to  run  in  an  energy  efficient  manner  must 
be  operated  efficiently  by  utility  personnel.  For  a 
system  to  be  operated  efficiently,  the  operator 
must  have  data  which  will  enable  the  development 
of  pumping  strategies  that  will  ensure  maximum 
economical  operation  of  the  system,  which  will 
reduce  operating  costs.  Methods  of  acquiring  the 
necessary  data  were  presented  and  explained.  Re- 
ducing power  consumption  during  non-peak  water 
consumption  periods  increased  efficiency  and  re- 
sulted in  cost  savings.  Specific  suggestions  for 
pump  operation  which  minimized  power  consump- 
tion were  given.  When  implementing  a  pumping 
power-reduction  program,  factors  such  as  standby 
power,  system  dependability,  industrial  districts, 
ratios  between  high  and  low  consumption  levels, 
overall  system  design  and  capacities  must  be  taken 
into  consideration.  System  operation  can  be  im- 
proved and  costs  reduced  by  developing  a  system- 
atic program  aimed  at  improving  efficiency. 
(Wood-PTT) 
W88-02812 


SOME  INVESTIGATIONS  RELATING  TO  EN- 
VIRONMENTAL IMPACTS  OF  A  WATER  RE- 
SOURCE PROJECT, 

Asian  Inst,  of  Tech.,  Bangkok  (Thailand).  Div.  of 
Industrial  Engineering  and  Management. 
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For   primary   bibliographic   entry   see   Field   6G 
W88-02864 


TURBINE  PERFORMANCE  TEST:  SPRING 
CREEK  POWERPLANT  UNIT  NO.  2, 

Water  and  Power  Resources  Service,  Denver,  CO. 

Engineering  and  Research  Center. 

A.  E.  Rickett,  and  A.  B.  Lewey. 

Report  No.  HN-23,  December  1983.  49  p,  9  fig,  6 

tab,  5  append. 

Descriptors:  *Hydraulic  equipment,  'Turbines, 
•Flow  measurement,  Hydraulic  machinery,  Per- 
formance evaluation,  Spring  Creek  Powerplant, 
Central  Valley  Project,  California,  Salt  velocity 
method. 

Performance  of  the  vertical-shaft,  Francis-type  tur- 
bine at  Spring  Creek  powerplant,  Shasta  County, 
California,  was  tested.  The  unit  had  a  maximum 
efficiency  of  92.96%  at  a  discharge  of  1774.4  cfs  at 
a  net  head  of  566  ft  for  a  turbine  output  of  105,691 
horsepower.  The  turbine  discharge  was  deter- 
mined by  the  Allen  salt  velocity  method.  (Cassar- 
PTT) 
W88-02940 


HYDROPOWER  IN  INDIA  -  AN  ECONOMIC 
CASE  STUDY, 

Minor  Irrigation  Dept.,  Lucknow  (India). 

P.  S.  Nigam,  and  B.  L.  Jatana. 

Water  Power  &  Dam  Construction,  Vol.  39,  No.  3, 

p  41-42,  March  1987.  1  fig,  4  tab. 

Descriptors:  'India,  'Hydroelectric  power,  'Elec- 
tric power  production,  'Economic  aspects, 
'Project  planning,  'Cost-benefit  analysis,  Environ- 
mental effects,  Energy,  Developing  countries, 
Construction,  Tunnels,  Costs,  Planning,  Benefits. 

A  case  study  is  presented  on  the  economics  of 
hydro-schemes  in  Uttar  Pradesh,  the  largest  state 
in  India,  having  substantial  hydro-potential  and 
coal  reserves.  In  a  developing  country  like  India, 
the  energy  demand  far  outstrips  the  available  ca- 
pacity, which  often  leads  to  the  bulk  of  available 
capital  being  allocated  for.  developing  those  energy 
sources  that  require  the  least  time  to  implement. 
This  often  works  to  the  disadvantage  of  hydro- 
power,  since  such  projects  usually  require  longer 
construction  periods  compared  to  schemes  gener- 
ating power  from  fossil  fuels.  Topics  discussed 
include  energy  resources  of  the  area,  performance 
of  hydro  schemes,  project  implementation  time, 
and  generation  costs  from  hydro  and  thermal 
schemes.  It  is  concluded  that,  to  meet  the  demands 
of  peaking  power,  there  is  no  alternative  to  the 
development  of  the  state's  hydro  resources,  regard- 
less of  the  development  time  required.  Hydro 
projects  also  have  an  obvious  advantage  with  in- 
creasing concern  about  pollution.  Therefore,  the 
development  of  Uttar  Pradesh's  hydro  resources 
deserves  the  highest  priority.  (Doria-PTT) 
W88-03204 


MINGHU:  TAIWAN'S  FIRST  PUMPED-STOR- 
AGE  PROJECT, 

Taipower,  Shuili  (Taiwan). 

L.  S.  Yeh,  C.  Y.  Kao,  and  F.  L.  Lin. 

Water  Power  and  Dam  Construction,  Vol.  39,  No. 

2,  p  13-19  February  1987.  11  fig. 

Descriptors:  'Pumped  storage,  'Minghu,  'Taiwan, 
•Utilities,  'Hydraulic  structures,  'Economic  as- 
pects, 'Electric  power  production,  'Hydroelectric 
plants,  Storage,  Construction,  Costs,  Powerplants, 
Reservoirs,  Geology,  Hydrology,  Tunnels,  Tur- 
bines, Dams,  Topography,  Sedimentation,  Pen- 
stocks. 

The  Minghu  pumped-storage  project,  the  first  of 
its  kind  to  be  constructed  in  Taiwan,  is  described. 
The  project,  equipped  with  four  250  MW  reversi- 
ble units  with  a  total  capacity  of  1,000  MW,  is  the 
largest  hydro  scheme  undertaken  by  the  Taiwan 
Power  Company  (Taipower).  Construction  was 
completed  five  months  ahead  of  schedule,  resulting 
in  a  considerable  savings  of  the  total  construction 
cost.  With  the  completion  of  this  project,  the  reli- 
ability and  flexibility  of  the  entire  national  power 


grid  has  been  improved,  while  unit  power  produc- 
tion has  been  considerably  reduced.  Subjects  dis- 
cussed include  project  description,  topography,  ge- 
ology, hydrology,  sedimentation,  construction 
schedule,  and  the  main  features  of  the  project,  with 
descriptions  of  the  intake,  headrace  tunnels,  surge 
tanks,  penstock,  powerhouse  cavern,  transformer 
cavern,  tailrace  tunnels,  lower  reservoir  dam,  spill- 
way, switchyard,  control  building,  and  debris  dam 
(Doria-PTT) 
W88-03218 


HEADRACE    TUNNEL    FOR    THE    CHIXOY 
SCHEME,  GUATEMALA, 

Motor-Columbus   ilngenieurunternehmung    A.G., 

Baden  (Switzerland). 

For  primary  bibliographic  entry  see  Field  8A 

W88-03219 


VERTICAL  LIFT  WHEEL  GATES  FOR 
SLUICEWAYS, 

Ministry  of  Water  Resources  and  Electric  Power, 

Ziam  City  (China).  Northwest  China  Hydropower 

and  Design  Inst. 

Z.  W.  Zhong. 

Water  Power  and  Dam  Construction,  Vol.  39,  No. 

2,   p   30-33   February    1987.   3   fig,   6  tab,   9   ref. 

Descriptors:  'Sluice  gates,  'Sluices,  'China,  'Hy- 
droelectric plants,  'Hydraulic  structures,  'Hydrau- 
lic machinery,  On-site  investigations,  Spillway 
gates,  Gates,  Intake  gates,  Powerplants,  Hydraulic 
design,  Engineering,  Hydraulic  engineering. 

The  sluiceway  gates  at  the  Shiquan  hydro  project 
on  the  Hanjiang  River,  a  tributary  of  the  Yangtze 
River  (China)  are  described.  These  vertical  lift 
wheel  gates  have  a  span  of  12  m,  are  suspended  by 
cable  from  cranes,  and  can  be  closed  by  gravity 
under  full  flow.  An  emergency  gate  is  located 
immediately  upstream  of  the  service  gate.  The 
emergency  gate  can  be  closed  under  full  flow  but 
cannot  be  opened  under  these  conditions.  It  is  used 
for  emergency  or  maintenance  closure.  The  top 
seal  consists  of  three  rows  of  J-type  seals,  set  1.5  m 
apart,  which  seal  consecutively  as  the  gate  is 
raised.  The  gate  leaf  consists  of  a  welded  frame- 
work of  built-up  horizontal  and  vertical  beams  to 
support  the  skinplate.  The  gates  were  designed  in 
the  conventional  manner,  based  on  an  approximate 
simplification  of  the  structural  behavior  of  the 
gates.  Recommendations  are  made  and  further 
work  suggested.  (Author's  abstract) 
W88-03221 


DETERMINING     DIAMETERS     OF     POWER 
TUNNELS  AND  PRESSURE  SHAFTS, 

Morrison-Knudsen  Engineers,  Inc.,  San  Francisco, 

CA. 

For  primary  bibliographic  entry  see  Field  8A. 

W88-03222 


8D.  Soil  Mechanics 


COMMENTS  ON  A  PROPOSED  INVESTIG- 
TION  OF  LATERAL  EARTH  PRESSURES  EX- 
ERTED BY  BACKFILLS, 

Virginia  Polytechnic  Inst,  and  State  Univ.,  Blacks- 
burg. 

For  primary  bibliographic  entry  see  Field  8A. 
W88-02601 


CONSTANT  RATE  OF  LOADING  CONSOLI- 
DATION TEST, 

Water  and  Power  Resources  Service,  Denver,  CO. 

Engineering  and  Research  Center. 

K.  F.  Fay,  and  C.  E.  Cotton. 

REC-ERC-84-20,  June  1984.  32  p,  8  fig,  2  tab,  12 

ref,  2  append. 

Descriptors:  'Soil  mechanics,  'Soil  compaction, 
•Load  distribution,  Compaction,  Pore  pressure, 
Clays,  Soil  tests. 

For  the  past  50  years,  the  data  used  to  estimate  soil 
settlement  characteristics  has  been  obtained  by  the 
Bureau   of  Reclamation   using   a   STD   (standard 


incremental  loading)  consolidation  test.  Recently, 
several  other  test  methods  have  been  developed, 
among  them  the  CRL  (constant  rate  of  loading) 
consolidation  test.  A  versatile  CRL  apparatus  de- 
veloped by  the  Bureau,  is  described.  Test  results 
from  the  CRL  apparatus  are  compared  to  results 
from  a  STD  apparatus.  The  results  show:  (1)  test 
completion  times  for  the  CRL  test  are  much  short- 
er than  for  the  STD  test;  (2)  agreement  between 
the  results  of  the  CRL  and  STD  tests  are  within 
reasonable  limits,  and  (3)  the  CRL  apparatus  and 
test  procedure  offer  an  attractive  alternative  to  the 
STD  test.  (Author's  abstract) 
W88-02947 


EFFECTS  OF  GRAVITATIONAL  AND  EARTH- 
QUAKE FORCES  ON  THE  STABILITY  OF  THE 
SOUTH  FORK  CASTLE  CREEK  BLOCKAGE  IN 
THE  MOUNT  ST.  HELENS  AREA,  WASHING- 
TON, 

Geological  Survey,  Tacoma,  WA.  Water  Re- 
sources Div. 

W.  A.  Meyer,  M.  A.  Sabol,  H.  X.  Glicken,  and  B 
Voight. 

Available  from  USGS,  OFSS,  Box  25425,  Denver 
CO  80225.  USGS  Professional  Paper  1345,  1985 
42  p,  25  fig,  5  tab,  24  ref. 

Descriptors:  'Slope  stability,  'Volcanoes,  'Dam 
stability,  'Mount  St.  Helens,  'Washington,  Ava- 
lanche, South  Fork  Castle  Creek,  Debris  ava- 
lanches. 

A  slope  stability  analysis  on  the  South  Fork  Castle 
Creek  debris  avalanche  blockage,  near  Mount  St. 
Helens,  Washington,  was  conducted  to  determine 
the  likelihood  of  mass  failure  of  the  blockage  and 
resultant  breakout  of  South  Fork  Castle  Creek 
Lake.  On  the  basis  of  material  properties,  ground- 
water levels,  and  seismic  history  of  the  blockage, 
slope  stability  with  and  without  earthquake-in- 
duced forces  was  determined.  Results  indicated 
that  the  blockage  will  not  fail  from  gravitational 
forces  at  September  1983  groundwater  levels.  An 
increase  of  25  feet  or  more  in  water  levels  could 
cause  local  failures,  but  massive  failure  of  the 
blockage  is  improbable.  Blockage  slopes  are  poten- 
tially unstable  for  present  and  higher  water  levels 
if  an  earthquake  with  magnitude  greater  than  6.0 
should  occur.  Retrogressive  slope  failures  are  pos- 
sible, but  lowering  of  the  blockage  crest  below 
lake  level  and  consequent  lake  breakout  are  consid- 
ered remote.  Significant  earthquake  shaking  could 
cause  cracks  in  the  blockage  that  might  facilitate 
piping.  (USGS) 
W88-03108 


8E.  Rock  Mechanics  and 
Geology 


PROCEEDINGS  OF  REMR  WORKSHOP  ON 
ASSESSMENT  OF  THE  STABILTY  OF  CON- 
CRETE STRUCTURES  ON  ROCK. 

Army  Engineer  Waterways  Experiment  Station, 
Vicksburg,  MS.  Structures  Lab. 
September    10-12,    1985.    Final    Report,    January 
1987.  303  p.  Compiled  by  William  F.  McCleese. 

Descriptors:  'Dam  stability,  'Concrete  construc- 
tion, 'Concrete  technology,  'Rock  mechanics, 
'Materials  testing,  Monitoring,  Design  criteria, 
Materials  engineering,  Concrete  additives,  Con- 
crete testing,  Concretes,  Concrete  mixes,  Concrete 
dams,  Stability  analysis,  Rock  testing,  Rock  prop- 
erties. 

The  Workshop  on  Assessment  of  the  Stability  of 
Concrete  Structures  on  Rock  was  conducted  to 
define  problems  with  the  Corps'  current  stability 
criteria  and  procedures,  and  to  identify  research 
needs  that  would  address  these  problems.  The  pro- 
ceedings provide  a  summary  of  the  papers  present- 
ed and  the  activities,  conclusions,  and  recommen- 
dations of  five  working  groups.  Each  working 
group  was  assigned  one  of  the  following  subject 
areas:  shear  strength  selection  procedures  and  the 
use  of  these  parameters  for  evaluating  the  stability 
of  existing  concrete  structures;  foundation  explora- 
tion  procedures   for   acquiring   test   samples   and 
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identifying  weakness  in  the  foundation  for  evaluat- 
ing the  staiblity  of  existing  concrete  structures; 
computation  of  forces  and  methods  of  analysis  for 
evaluating  the  stability  of  existing  concrete  struc- 
tures on  rock;  instrumentation  and  monitoring  pro- 
cedures for  the  purpose  of  evaluating  the  stability 
of  existing  concrete  structures  on  rock;  and  proce- 
dures for  selecting  and  designing  systems  to  im- 
prove stability.  (See  W88-02591  thru  W88-02601) 
(Author's  abstract) 
W88-02590 


USE  OF  ROCK  ANCHORS  TO  IMPROVE  STA- 
BILITY OF  STRUCTURES  WITHIN  THE  OHIO 
RIVER  DIVISION, 

Army  Engineer  Div.  Ohio  River,  Cincinnati. 
T.  Gaddie. 

IN:  Proceedings  of  REMR  Workshop  on  Assess- 
ment of  the  Stability  of  Concrete  Structures  on 
Rock,  September  10-12,  1985.  Final  Report,  Janu- 
ary 1987.  p  10-13,  1  tab. 

Descriptors:  *Anchors,  *Rock  mechanics,  'Struc- 
tural engineering,  'Stability  analysis,  'Design  cri- 
teria, Dam  stability,  Locks,  Piers,  Materials  testing, 
Rock  testing,  Rock  properties,  Structural  behavior. 

Within  the  last  20  yr,  rock  anchors  have  been  used 
to  repair  fractures  and  to  improve  stability  of  28 
structures  within  the  Ohio  River  Division. 
Twenty-two  of  these  applications  were  for  the 
purpose  of  assuring  stability  of  both  new  and  exist- 
ing structures  such  as  miter  sills,  locks,  lockwalls, 
gated  dams,  spillways,  dam  coffers,  and  dam  piers. 
Stability  criteria  for  the  design  of  rock  anchors 
varied  substantially  according  to  the  degree  to 
which  foundation  strengths,  geologic  conditions 
and  loadings  were  known  or  could  reasonably  be 
determined.  Less  conservative  factors  of  safety 
were  used  where  detailed  foundation  investigations 
were  conducted  (by  means  of  calyx  holes,  hand-cut 
foundation  block  specimens,  point  and  fault  map- 
ping, and  extensive  laboratory  testing)  and  reason- 
ably conservative  failure  plane  assumptions  were 
employed.  Previous  maximum  loadings  on  existing 
structures  were  carefully  considered.  Where  ap- 
propriate, consultants  were  employed  to  evaluate 
design  parameters,  analyses,  and  procedures.  Con- 
siderable engineering  judgement  went  into  select- 
ing design  criteria  that  were  compatible  with  the 
degree  of  certainty  to  which  other  design  param- 
eters could  reasonable  be  established.  Tables  of  the 
22  stability  applications  are  presented  and  slides  of 
remedial  work  are  discussed.  (See  also  W88-02590) 
(Geiger-PTT) 
W88-02591 


SUMMARY  OF  EXPERIENCES,  PROBLEMS, 
AND  NEEDS  OF  NORTH  CENTRAL  DIVI- 
SION, 

Corps  of  Engineers,  Chicago,  IL.  North  Central 
Div. 

H.  Singh. 

IN:  Proceedings  of  REMR  Workshop  on  Assess- 
ment of  the  Stability  of  Concrete  Structures  on 
Rock,  September  10-12,  1985.  Final  Report,  Janu- 
ary 1987.  p  14-22,  3  fig,  4  tab. 

Descriptors:  'Stability  analysis,  'Locks,  'Rock 
testing,  'Rock  properties,  'Structural  engineering, 
Rock  mechanics,  Concrete  testing,  Materials  test- 
ing, Concrete  construction. 

The  North  Central  Division  of  the  U.  S.  Army 
Corps  of  Engineers  evaluated  the  stability  of  exist- 
ing Corps  structures  on  rock  foundations  in  the 
Great  Lakes  areas,  along  the  Upper  Mississippi 
River  and  its  drainage  areas,  and  along  part  of  the 
St  Lawrence  Seaway.  Results  showed  that  a  great 
majority  of  the  structures  do  not  satisfy  the  current 
stability  requirements.  Results  typical  of  those 
found  in  the  investigation  are  presented  for  three 
lock  structures.  Remedial  measures  in  the  form  of 
posttensioned  anchors  are  needed  to  stabilize  the 
structures  An  in-depth  review  of  the  method  of 
analysis,  loads  considered,  and  the  shear  strength 
parameters  used  in  the  evaluations  revealed  that 
our  methods  of  computing  earth  pressures,  and  the 
shear  strength  selection  procedure  for  rock  foun- 
dations are  very  conservative.  Methods  for  esti- 
mating at-rest  pressure  against  structures  need  to 


be  developed  for  compacted  backfill  with  reasona- 
ble accuracy  to  be  used  in  the  evaluation  of  the 
structures  on  hard  rock.  Shear  strength  parameters 
of  discontinuities  should  be  used  in  design  rather 
than  the  shear  strength  of  intact  rock  and  the 
sliding  friction  angles  of  precut  rocks.  Guidelines 
are  needed  on  the  selection  procedures  for  shear 
strength  parameters  and  selecting  test  specimens 
for  discontinuities.  The  magnitude  of  resistive 
forces  such  as  shear  stresses  should  be  evaluated 
and  incorporated  into  existing  methods  of  over- 
turning stability  analysis.  (See  also  W88-02590) 
(Geiger-PTT) 
W88-02592 


SURVEY    OF   STABILITY    INVESTIGATIONS 
OF  CONCRETE  STRUCTURES  ON  ROCK, 

Army  Engineer  District,  Omaha,  NE. 

For  primary  bibliographic  entry  see  Field  8F. 

W88-02593 


STABILITY  ANALYSIS  OF  TROY  LOCK  AND 
DAM, 

Army   Engineer  Waterways  Experiment   Station, 

Vicksburg,  MS.  Structures  Lab. 

For  primary  bibliographic  entry  see  Field  8A. 

W88-02594 


REVIEW  OF  METHODS  OF  ANALYZING  THE 
STABILTY  OF  CONCRETE  STRUCTURES  ON 
ROCK  FOUNDATIONS, 

C.  Groves. 

IN:  Proceedings  of  REMR  Workshop  on  Assess- 
ment of  the  Stability  of  Concrete  Structures  on 
Rock,  September  10-12,  1985.  Final  Report,  Janu- 
ary 1987.  p  36-40. 

Descriptors:  'Dam  stability,  'Concrete  dams,  'Sta- 
bility analysis,  Concrete  testing,  'Rock  Testing, 
Concrete  technology,  Rock  mechanics,  Structural 
engineering,  Dam  foundations,  Locks,  Monitoring, 
Anchors. 

In  the  stability  evaluation  of  Troy  Lock  and  Dam, 
it  was  concluded  that  the  critical  failure  mode  for 
sliding  is  through  a  hypothetical  stress  relief  joint 
which  is  assumed  to  run  completely  across  the 
structure  a  short  distance  into  the  foundation. 
Repair  of  the  monoliths  and  lock  walls  would 
involve  evaluations  for  acceptable  stability  criteria, 
safety  factors  for  sliding,  overturning  analysis,  and 
filling  foundation  voids.  Safety  factors  are  comput- 
ed for  cases  of  normal  operation,  dewatered  cases, 
normal  operation  with  pseudo-static  earthquake 
cases,  and  dewatered  cases  with  a  pseudo-static 
earthquake.  Sealing  of  the  monolith  construction 
joints  could  result  in  the  blocking  of  natural  drain- 
age paths,  resulting  in  higher  hydrostatic  pressures 
behind  the  landside  lock  monolith.  If  these  repairs 
are  made,  it  is  recommended  that  one-way  drains 
be  installed  through  the  lock  monolith  to  drain  the 
water  level  in  the  granular  backfill.  Measures 
should  be  taken  to  control  blasting  to  minimize 
accelerations  of  the  structure  and  backfill  which 
could  result  in  increased  soil  pressures.  Additional 
instrumentation  should  be  installed  and  monitored 
prior  to  and  during  the  blasting  to  measure  wall 
movements  and  rotation  during  the  blasting  oper- 
ations. (See  also  W88-02590)  (Geiger-PTT) 
W88-02595 


TVA  ASSESSMENT  OF  STABILITY  OF  CON- 
CRETE STRUCTURES  ON  ROCK, 

Tennessee  Valley  Authority,  Knoxville. 

For  primary  bibliographic  entry  see  Field  8A. 

W88-02596 


BUREAU  OF  RECLAMATION  CURRENT 
PRACTICES  OF  CONCRETE  STRUCTURES 
ON  ROCK  FOUNDATIONS, 

Bureau  of  Reclamation,  Washington,  DC. 
For  primary  bibliographic  entry  see  Field  8A. 

W88-02597 


FEDERAL  ENERGY  REGULATORY  COMMIS- 
SION DAM  SAFETY  PROGRAM, 

Federal   Energy   Regulatory   Commission,   Wash- 


ington, DC. 

For  primary  bibliographic  entry  see  Field  8A. 

W88-02598 


COMPUTER  CODES  AVAILABLE  TO  ASSIST 
IN  STABILITY  ANALYSIS, 

Army   Engineer  Waterways  Experiment   Station, 

Vicksburg,  MS 

For  primary  bibliographic  entry  see  Field  8A. 

W88-02599 


DETECTION  AND  MONITORING  OF  STRUC- 
TURAL DEFICIENCIES  IN  THE  ROCK  FOUN- 
DATION OF  LARGE  DAMS, 

Eidgenoessische  Technische  Hochschule,   Zurich 

(Switzerland). 

For  primary  bibliographic  entry  see  Field  8A. 

W88-02600 


COMMENTS  ON  A  PROPOSED  INVESTIG- 
TION  OF  LATERAL  EARTH  PRESSURES  EX- 
ERTED BY  BACKFILLS, 

Virginia  Polytechnic  Inst,  and  State  Univ .,  Blacks- 
burg. 

For  primary  bibliographic  entry  see  Field  8A. 
W88-02601 


LIMITS  FOR  PRESSURE  TUNNELS  WITH- 
OUT STEEL  LININGS, 

Technische    Univ.    Muenchen    (Germany,    F.R.). 

Inst,  for  Hydraulic  Engineering. 

H.  Blind,  and  J.  Schwarz. 

International  Water  Power  and  Dam  Construction 

IWPCDM,  Vol.  39,  No.  7,  p  51-54,  July  1987.  7 

fig,  4  ref. 

Descriptors:  'Pressure  tunnels,  'Design  criteria, 
'Water  resources  development,  'Dams,  'Hydro- 
electric power,  'Rock  mechanics,  Load,  Pressure. 

The  necessity  of  a  steel  lining  for  pressure  tunnels 
and  shafts  is  an  important  factor  for  the  costs  of 
hydropower  plants.  In  the  early  stages  of  a  project 
design,  the  basic  decision  must  be  taken  on  wheth- 
er a  steel  lining  is  required,  and  if  so,  how  long  it 
should  be.  But  at  this  time  only  a  little  information 
is  available,  such  as  topography,  an  initial  rock 
classification  and  the  internal  pressure.  A  static 
calculation  can  give  an  indication,  with  a  wide 
scattering  of  data;  schematic  criteria  for  the  rock 
cover  are  only  part  of  the  information.  In  this 
article,  experiences  at  existing  plants  are  evaluated. 
Based  on  a  collection  of  data  from  more  than  200 
pressure  tunnels  and  shafts,  with  about  400  sec- 
tions, the  relationships  between  rock  cover,  rock 
quality  and  load  are  shown.  (Author's  abstract) 
W88-02702 


DROUGHT,  RAIN,  AND  MOVEMENT  OF  A 
RECURRENT  EARTHFLOW  COMPLEX  IN 
NEW  ZEALAND, 

Ministry    of   Works    and    Development,    Christ- 
church  (New  Zealand). 
M.  J.  McSaveney,  and  G.  A.  Griffiths. 
Geology  GLGYB,  Vol.  15,  No.  7,  p  643-646,  July 
1987.  3  fig,  1  tab,  9  ref. 

Descriptors:  'Model  studies,  'Rock  mechanics, 
'Landslides,  'Rainfall,  'Mass  wasting,  'Mudflows, 
'Drought  effects,  Leaching,  Weathering,  Geology, 
Prediction. 

In  1978,  a  20,000,000  cu  m  landslide  of  about  900- 
yr  return  period  was  reactivated  near  Waipara 
River,  South  Island,  New  Zealand,  in  lower  Terti- 
ary marine  muds,  marls,  sands,  and  limestone.  A 
central  block  moved  155  m,  reaching  about  5 
micron/s  after  3  months,  before  slowing  exponen- 
tially over  4  yr.  Movement  began  after  a  wet 
winter  of  100-yr  return  period,  but  a  previous 
drought  may  have  hastened  the  movement.  The 
sequence  of  dry  summer  and  wet  winter  had  a  1  in 
1500-yr  recurrence  interval.  A  favored  hypothesis 
for  the  role  of  drought  is  desiccation  cracking, 
allowing  greater  or  more  thorough  wetting  of  im- 
permeable regolith.  Acid  leaching  of  calcite  as 
pyrite  weathered  and  dilation  of  overcompacted 
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mudstone  also  occurred.  Movement  began  as  the 
water  store  peaked  at  the  end  of  winter  and  rising 
shear  stress  exceeded  diminishing  strength.  A  kine- 
matic model  showing  viscosity,  friction,  and  linear- 
ly varying  thrust  explains  most  of  the  movement. 
Small  spurts  in  movement,  perhaps  from  growth  of 
the  head  region,  suggest  that  ultimate  displacement 
was  unpredictable.  The  net  driving  force  was  so 
very  small  relative  to  gravity's  downslope  pull  that 
a  deterministic  model  including  slope  and  gravity 
would  require  impossible  precision  to  give  useful 
predictions.  If  the  preconditioning  role  of  drought 
is  not  refuted,  the  antithesis  of  current  palliatives 
(spray  irrigation  to  prevent  desiccation)  may  be 
needed  to  reduce  the  likelihood  of  recurrence. 
(Author's  abstract) 
W88-02838 


STATE-OF-THE-ART  FOR  ASSESSING 

EARTHQUAKE  HAZARDS  IN  THE  UNITED 
STATES,  REPORT  19:  THE  EVIDENCE  FOR 
RESERVOIR-INDUCED  MACROEARTH- 

QUAKES, 

Army  Engineer  Waterways  Experiment   Station, 
Vicksburg,  MS.  Geotechnical  Lab. 
R.  B.  Meade. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  ADA- 116449, 
A09  in  paper  copy,  A01  in  microfiche.  Miscellane- 
ous paper  S-73-1,  June  1982.  Report  19  of  a  Series. 
192  p,  82  fig,  20  tab,  79  ref.  Project  No.  CWIS 
31039. 

Descriptors:  'Earthquakes,  'Reservoirs,  'Stability 
analysis,  "Seismology,  Reservoir  operation,  Reser- 
voir construction,  Statistical  analysis,  Seismic 
properties,  Seismic  waves,  Correlation  analysis. 

The  published  evidence  of  reservoir-induced  ma- 
croearthquakes  is  critically  reviewed.  Three  types 
of  evidence  are  examined  to  recognize  the  effects 
of  common  methods  of  data  acquisition  and  treat- 
ment. They  include:  evidence  of  a  postimpound- 
ment  increase  in  seismicity;  correlation  evidence 
that  is  composed  of  a  plot  of  a  reservoir  variable 
and  a  seismicity  variable  and,  in  most  cases,  an 
auxiliary  variable,  time;  and  evidence  based  on  the 
slope  of  the  magnitude-frequency  relationship. 
Postimpoundment  changes  in  seismicity  can  be 
evaluated  by  certain  statistical  tests.  The  interpre- 
tation of  correlation  evidence  is  subjective  because 
the  assumptions  required  to  construct  and  interpret 
the  evidence  cannot  be  verified.  Eight  cases  of 
reservoir  induced  macroearthquakes  are  reviewed. 
Three  of  these  cases  appear  to  be  well  documented 
cases  of  induced  seismicity.  To  cases  do  not  appear 
to  be  due  to  reservoir  -  induced  seismicity,  but  to 
natural  local  seismicity.  The  remaining  three  cases 
present  insufficient  evidence  to  support  a  conclu- 
sion. (Geiger-PTT) 
W88-02921 


MAP  SHOWING  OUTCROPS  OF  PRE-QUA- 
TERNARY  ASH-FLOW  TUFFS  AND  VOLCANI- 
CLASTIC  ROCKS,  BASIN  AND  RANGE  PROV- 
INCE, NORTHERN  CALIFORNIA, 

Geological  Survey,  Lakewood,  CO.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  7C. 
W88-02971 


MAP  SHOWING  OUTCROPS  OF  THICK, 
DOMINANTLY  ARGILLACEOUS  SEDIMEN- 
TARY AND  METASEDIMENTARY  ROCKS, 
BASIN  AND  RANGE  PROVINCE,  SOUTHERN 
CALIFORNIA, 

Geological   Survey,   Lakewood,   CO.   Water   Re- 
sources Div. 
W.  D.  Johnson. 

Available  from  OFSS,  USGS,  Box  25425,  Lake- 
wood,  CO  80225.  USGS  Water-Resources  Investi- 
gations Report  83-41 16-E,  1984.  20  p,  2  fig,  1  tab, 
30  ref,  map. 

Descriptors:  'Argillaceous  rocks,  'Maps,  'Basin 
and  Range  province,  'California,  Geology,  Hydro- 
geology. 

The  distribution  of  geologic  formations  containing 
dominantly  argillaceous  sedimentary  and  metasedi- 


mentary  units  generally  in  excess  of  500  feet  thick 
are  shown  within  the  Basin  and  Range  province  of 
southern  California  as  part  of  a  study  by  the  U.S. 
Geological  Survey  of  the  Basin  and  Range  prov- 
ince of  the  western  United  States.  The  lithologic 
character,  thickness,  and  sources  of  data  on  the 
thick  dominantly  argillaceous  units,  which  range  in 
age  from  Late  Precambrian  to  early  Permian,  are 
described.  (USGS) 
W88-02987 


MAP  SHOWING  OUTCROPS  OF  PRE-QUAN- 
TERNARY  ASH-FLOW  TUFFS  AND  VOLCANI- 
CLASTIC  ROCKS,  BASIN  AND  RANGE,  PROV- 
INCE, UTAH, 

Geological  Survey,  Lakewood,  CO.  Water  Re- 
sources Div. 

K.  Roggensack,  and  J.  E.  Jenness. 
Available  from  OFSS,  USGS,  Box  25425,  Lake- 
wood,  CO  80225.  USGS  Water-Resources  Investi- 
gations Report  83-4122-F,  1984.  42  p,  2  fig,  93  ref, 
map. 

Descriptors:  *Ash-flow  tuffs,  'Volcaniclastic 
rocks,  'Utah,  'Maps,  Basin  and  Range  province. 

Outcrops  of  ash-flow  tuffs  and  volcaniclastic  rocks 
have  been  delineated  in  Utah  as  part  of  a  study  by 
the  U.S.  Geological  Survey  of  the  Basin  and 
Range  province  of  the  western  United  States.  The 
lithologic  character,  thickness,  geologic  age,  distri- 
bution, and  sources  of  data  of  the  ash-flow  tuffs 
and  volcaniclastic  rocks  are  described.  (USGS) 
W88-02988 


MAP  SHOWING  OUTCROPS  OF  GRANITIC 
ROCKS  AND  SILICIC  SHALLOW-INTRUSIVE 
ROCKS,  BASIN  AND  RANGE  PROVINCE, 
NEW  MEXICO, 

Geological  Survey,  Lakewood,  CO.  Water  Re- 
sources Div. 

F.  A.  Hills,  and  K.  A.  Sargent. 
Available  from  OFSS,  USGS,  Box  25425,  Lake- 
wood,  CO  80225.  USGS  Water-Resources  Investi- 
gations Report  83-41 18-D,  1984.  60  p,  2  fig,  1  tab, 
134  ref. 

Descriptors:  'Granitic  rocks,  'Maps,  'Basin  and 
Range  province,  'New  Mexico,  Intrusive  rock, 
Geology,  Hydrogeology. 

Outcrops  of  granitic  rocks  and  silicic  shallow- 
intrusive  rocks  in  the  Basin  and  Range  province  of 
New  Mexico  are  described  as  part  of  a  study  of  the 
Basin  and  Range  province  of  the  western  United 
States  by  the  U.S.  Geological  Survey.  The  litho- 
logic characteristics,  geologic  age,  distribution, 
and  the  sources  of  data  for  the  rocks  are  tabulated. 
(USGS) 
W88-02989 


MAP  SHOWING  OUTCROPS  OF  TERTIARY 
BASALTIC  ROCKS,  BASIN  AND  RANGE 
PROVINCE,  NORTHERN  CALIFORNIA, 

Geological  Survey,  Lakewood,  CO.  Water  Re- 
sources Div. 

F.  A.  Hills,  T.  L.  T.  Grose,  and  D.  A.  Lopez. 
Available  from  OFSS,  USGS,  Box  25425,  Lake- 
wood,  CO  80225.  USGS  Water-Resources  Investi- 
gations Report  83-41 15-E,  16  p,  2  fig,  15  ref,  map. 

Descriptors:  'Basaltic  rocks,  'Maps,  'Basin  and 
Range  province,  'California,  Geology,  Hydrogeo- 
logy. 

Outcrops  of  basaltic  rocks  have  been  delineated  in 
northern  California  as  part  of  a  study  by  the  U.S. 
Geological  Survey  of  the  Basin  and  Range  prov- 
ince of  the  western  United  States.  The  lithologic 
character,  thickness,  geologic  age,  distribution,  and 
sources  of  data  of  the  basaltic  rocks  are  described. 
(USGS) 
W88-02990 


sources  Div. 

K.  Roggensack,  and  D.  A.  Lopez. 
Available  from  OFSS,  USGS,  Box  25425,  Lake- 
wood,  CO  80225.  USGS  Water-Resources  Investi- 
gations Report  83-41 16-G,  1984.  30  p,  2  fig,  96  ref, 
1  map. 

Descriptors:  'Basaltic  rocks,  'California,  'Maps, 
Geology,  Hydrogeology,  Basin  and  Range  prov- 
ince. 

Outcrops  of  basaltic  rocks  have  been  delineated  in 
southern  California  as  part  of  a  study  by  the  U.S. 
Geologic  Survey  of  the  Basin  and  Range  province 
of  the  western  United  States.  The  lithologic  char- 
acter, thickness,  geologic  age,  distribution,  and 
sources  of  data  of  the  basaltic  rocks  are  described. 
(USGS) 
W88-02991 


MAP  SHOWING  OUTCROPS  AND  LITHOLO- 
GY  OF  INTRUSIVE  ROCKS,  BASIN  AND 
RANGE  PROVINCE  AND  VICINITY,  TRANS- 
PECOS  TEXAS, 

Geological  Survey,  Lakewood,  CO.  Water  Re- 
sources Div. 

C.  D.  Henry,  and  G  L.  Fisher. 
Available  from  OFSS,  USGS,  Box  25425,  Lake- 
wood,  CO  80225.  USGS  Water-Resources  Investi- 
gations Report  83-4121-D,  1984.  42  p,  3  fig,  49  ref. 

Descriptors:  'Intrusive  rocks,  'Maps,  'Basin  and 
Range  province  and  vicinity,  'Texas,  Geology, 
Hydrogeology. 

Outcrops  of  intrusive  rocks  have  been  delineated 
in  Trans-Pecos  Texas  as  part  of  a  study  by  the  U.S. 
Geological  Survey  of  the  Basin  and  Range  prov- 
ince of  the  western  United  States.  The  lithologic 
character,  geologic  age,  distribution,  and  sources 
of  data  of  the  intrusive  rocks  are  described. 
(USGS) 
W88-02992 


MAP  SHOWING  OUTCROPS  OF  BASALTIC 
ROCKS,  BASIN  AND  RANGE  PROVINCE  AND 
VICINITY,  TRANS-PECOS  TEXAS, 

Geological  Survey,  Lakewood,  CO.  Water  Re- 
sources Div. 

C.  D.  Henry,  and  G.  L.  Fisher. 
Available  from  OFSS,  USGS,  Box  25425,  Lake- 
wood,  CO  80225.  USGS  Water-Resources  Investi- 
gations Report  83-4121-F,  1984.  10  p,  5  fig,  24  ref. 

Descriptors:  'Basaltic  rocks,  'Maps,  'Basin  and 
Range  province,  'Texas,  Geology,  Hydrogeology. 

Outcrops  of  basaltic  rocks  have  been  delineated  in 
Trans-Pecos  Texas  as  part  of  a  study  by  the  U.S. 
Geological  Survey  of  the  Basin  and  Range  prov- 
ince of  the  western  United  States  to  evaluate  po- 
tentially suitable  areas  for  future  study  for  isolation 
of  high-level  radioactive  waste.  In  this  map  report, 
the  geologic  name,  location,  isotopic  age,  litholog- 
ic character,  and  reference  sources  for  each  basal- 
tic unit  are  described.  (USGS) 
W88-02993 


MAP  SHOWING  OUTCROPS  OF  BASALTIC 
ROCKS  OF  EARLY  QUATERNARY  AND  TER- 
TIARY AGE,  BASIN  AND  RANGE  PROVINCE, 
SOUTHERN  CALIFORNIA, 

Geological   Survey,   Lakewood,   CO.   Water  Re- 


MAP  SHOWING  OUTCROPS  OF  THICK, 
DOMINANTLY  ARGILLACEOUS  SEDIMEN- 
TARY ROCKS,  BASIN  AND  RANGE  PROV- 
INCE, NEW  MEXICO, 

Geological   Survey,   Lakewood,   CO.   Water  Re- 
sources Div. 
W.  D.  Johnson. 

Available  from  OFSS,  USGS,  Box  25425,  Lake- 
wood,  CO  80225.  USGS  Water-Resources  Investi- 
gations Report  83-41 18E. 

Descriptors:  'Argillaceous  rocks,  'Maps,  'Basin 
and  Range  province,  'New  Mexico,  Geology,  Hy- 
drogeology. 

Outcrops  of  argillaceous  rocks  generally  thicker 
than  500  feet  have  been  delineated  in  the  Basin  and 
Range  province  of  New  Mexico  as  part  of  a  study 
by  the  U.S.  Geological  Survey  within  the  Basin 
and  Range  province  of  the  western  United  States. 
The    distribution,    lithologic    character,    geologic 
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age,  thickness,  and  sources  of  data  of  the  argilla- 
ceous units,  which  range  in  age  from  Late  Pennsyl- 
vanian  to  early  Tertiary,  are  described.  (USGS) 
W88-02994 


MAP  SHOWING  OUTCROPS  OF  PRE-QUA- 
TERNARY  ASH-FLOW  TUFFS,  BASIN  AND 
RANGE  PROVINCE,  SOUTHERN  CALIFOR- 
NIA, 

Geological  Survey,  Lakewood,  CO.  Water  Re- 
sources Div. 

J.  E.  Jenness,  and  D.  A.  Lopez. 
Available  from  OFSS,  USGS,  Box  25425,  Lake- 
wood,  CO  80225.  USGS  Water-Resources  Investi- 
gations Report  83-41 16-F. 

Descriptors:  *Ash-flow  tuffs,  *Maps,  *Basin  and 
Range  province,  'California,  Geology,  Hydrogeo- 
logy. 

Outcrops  of  ash-flow  tuffs  have  been  delineated  in 
southern  California  as  part  of  a  study  by  the  U.S. 
Geological  Survey  of  the  Basin  and  Range  prov- 
ince of  the  western  United  States.  The  lithologic 
character,  thickness,  geologic  age,  distribution,  and 
sources  of  data  of  the  ash-flow  are  described. 
(USGS) 
W88-02995 


MAP  SHOWING  OUTCROPS  OF  GRANITIC 
ROCKS  AND  SILICIC  SHALLOW-INTRUSIVE 
ROCKS,  BASIN  AND  RANGE  PROVINCE, 
NORTHERN  CALIFORNIA, 

Geological  Survey,  Lakewood,  CO.  Water  Re- 
sources Div. 

F.  A.  Hills,  D.  A.  Lopez,  and  T.  L.  T.  Grose. 
Available  from  OFSS,  USGS,  Box  25425,  Lake- 
wood,  CO  80225.  USGS  Water-Resources  Investi- 
gations Report  83-41 15-C,  1984.  10  p,  2  fig,  11  ref, 
map. 

Descriptors:  'Granitic  rocks,  'Intrusive  rocks, 
'Maps,  'Basin  and  Range  province,  'California, 
Geology,  Hydrogeology. 

Outcrops  of  granite  rocks  and  silicic,  shallow-in- 
trusive rocks  in  the  Basin  and  Range  province  of 
northern  California  have  been  compiled  and  de- 
scribed as  part  of  a  study  of  the  Basin  and  Range 
province  of  the  western  United  States  by  the  U.S. 
Geological  Survey.  The  lithologic  characteristics, 
geologic  age,  distribution,  and  sources  of  data  for 
the  geologic  units  are  tabulated.  (USGS) 
W88-02996 


MAP  SHOWING  OUTCROPS  OF  THICK, 
DOMINANTLY  ARGILLACEOUS  SEDIMEN- 
TARY AND  METASEDIMENTARY  ROCKS, 
BASIN  AND  RANGE  PROVINCE,  IDAHO, 

Geological   Survey,   Lakewood,   CO.   Water   Re- 
sources Div. 
W.  D.  Johnson. 

Available  from  OFSS,  USGS,  Box  25425,  Lake- 
wood,  CO  80225.  USGS  Water-Resources  Investi- 
gations Report  83-41 17-D,  1984.  20  p,  2  fig,  26  ref, 
1  map. 

Descriptors:  'Argillaceous  rocks,  'Maps,  'Basin 
and  Range  province,  'Idaho,  Geology,  Hydrogeo- 
logy. 

Outcrops  of  thick  argillaceous  sedimentary  rocks 
generally  in  excess  of  500  feet  thick  have  been 
delineated  within  the  Basin  and  Range  province  in 
Idaho  as  part  of  a  study  by  the  U.S.  Geological 
Survey  of  the  Basin  and  Range  province  of  the 
western  United  States.  The  age,  lithologic  charac- 
ter, thickness,  distribution,  and  sources  of  data  of 
thick  argillaceous  geologic  units  are  described. 
(USGS) 
W88-02997 


DATA  FOR  FOUR  GEOLOGIC  TEST  HOLES 
IN  THE  SACRAMENTO  VALLEY,  CALIFOR- 
NIA, 

Geological  Survey,  Sacramento,  CA.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  7B. 
W88-O3096 


GEOLOGIC  FRAMEWORK  OF  THE  GROUND- 
WATER FLOW  SYSTEM  IN  JURASSIC  AND 
CRETACEOUS  ROCKS,  NORTHERN  GREAT 
PLAINS, 

Geological  Survey,  Reston,  VA.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  2F. 

W88-03109 


IDENTIFICATION  AND  TABULATION  OF  GE- 
OLOGICAL CONTACTS  IN  THE  EDWARDS 
AQUIFER,  SAN  ANTONIO  AREA,  TEXAS, 

Geological  Survey,  Austin,  TX.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  2F. 

W88-03385 


LINEAR  FEATURES  DETERMINED  FROM 
LANDSAT  IMAGERY  IN  THE  TEXAS  AND 
OKLAHOMA  PANHANDLES, 

Geological  Survey,  Cheyenne,  WY.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  7C. 
W88-03417 


LINEAR    FEATURES    DETERMINED    FROM 
LANDSAT  IMAGERY  IN  WESTERN  KANSAS, 

Geological    Survey,   Cheyenne,   WY.   Water   Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  7C. 
W88-03418 


8F.  Concrete 


PROCEEDINGS  OF  REMR  WORKSHOP  ON 
ASSESSMENT  OF  THE  STABILTY  OF  CON- 
CRETE STRUCTURES  ON  ROCK. 

Army  Engineer  Waterways  Experiment  Station, 

Vicksburg,  MS.  Structures  Lab. 

For  primary  bibliographic  entry  see  Field  8E. 

W88-02590 


SURVEY  OF  STABILITY  INVESTIGATIONS 
OF  CONCRETE  STRUCTURES  ON  ROCK, 

Army  Engineer  District,  Omaha,  NE. 
L.  Schlaht. 

IN:  Proceedings  of  REMR  Workshop  on  Assess- 
ment of  the  Stability  of  Concrete  Structures  on 
Rock,  September  10-12,  1985.  Final  Report,  Janu- 
ary 1987.  p  23-26. 

Descriptors:  'Concrete  testing,  'Concrete  technol- 
ogy, 'Rock  testing,  'Concrete  construction,  'Sta- 
bility analysis,  Design  criteria,  Rock  properties, 
Rock  mechanics,  Materials  testing,  Surveys,  Struc- 
tural engineering,  Strength. 

Omaha  District  personnel  conducted  a  survey  in 
early  1985  pertaining  to  methods  and  criteria  used 
on  completed  and  ongoing  stability  investigations 
for  Corps  of  Engineers  concrete  structures  on  rock 
foundations.  During  the  course  of  the  survey,  it 
was  noted  that  there  was  some  confusion  and 
dissatisfaction  involving  methods  and  applicable 
criteria  for  the  stability  of  concrete  structures  on 
rock  foundations.  The  confusion  was  attributed  in 
part  to  the  numerous  references  within  the  Corps 
of  Engineers  on  stability  criteria,  depending  on  the 
type  of  structure,  and  also  to  changes  made  in  the 
criteria.  To  improve  the  overall  system  of  stability 
investigations  procedures  and  criteria,  it  was  rec- 
ommended that  all  structural  stabilty  procedures 
and  criteria  be  combined  into  one  reference  docu- 
ment, additional  research  using  instrumentation 
data  be  used  to  determine  the  possibility  of  using 
less  severe  uplift  assumptions  for  reevaluation  anal- 
yses, and  the  criteria  for  the  required  factor  of 
safety  be  changed  to  allow  more  flexibilty  for 
variations  in  shear  strengths  and  loading  condi- 
tions. More  discussions  on  the  selection  of  shear 
strengths  are  needed  in  any  document  where  crite- 
ria are  revised.  The  presentation  and  listing  of 
computer  programs  which  are  acceptable  for  anal- 
ysis of  structures  in  revised  stability  criteria  docu- 
ments should  be  considered.  Additional  research 
should  be  performed  on  data  available  from  other 
owners  of  structures,  such  as  the  Bureau  of  Recla- 


mation, to  determine  whether  similar  problems  of 
inadequacy  under  reevaluation  processes  have 
been  confronted.  (See  also  W88-02590)  (Geiger- 
PTT) 

W88-02593 


STABILITY  ANALYSIS  OF  TROY  LOCK  AND 
DAM, 

Army  Engineer  Waterways  Experiment   Station, 

Vicksburg,  MS.  Structures  Lab. 

For  primary  bibliographic  entry  see  Field  8A. 

W88-02594 


REVIEW  OF  METHODS  OF  ANALYZING  THE 
STABILTY  OF  CONCRETE  STRUCTURES  ON 
ROCK  FOUNDATIONS, 

For  primary  bibliographic  entry  see  Field  8E. 
W88-02595 


TVA  ASSESSMENT  OF  STABILITY  OF  CON- 
CRETE STRUCTURES  ON  ROCK, 

Tennessee  Valley  Authority,  Knoxville. 

For  primary  bibliographic  entry  see  Field  8A. 

W88-02596 


BUREAU  OF  RECLAMATION  CURRENT 
PRACTICES  OF  CONCRETE  STRUCTURES 
ON  ROCK  FOUNDATIONS, 

Bureau  of  Reclamation,  Washington,  DC. 
For  primary  bibliographic  entry  see  Field  8A. 
W88-02597 


FEDERAL  ENERGY  REGULATORY  COMMIS- 
SION DAM  SAFETY  PROGRAM, 

Federal   Energy  Regulatory   Commission,   Wash- 
ington, DC. 

For  primary  bibliographic  entry  see  Field  8A. 
W88-02598 


COMPUTER  CODES  AVAILABLE  TO  ASSIST 
IN  STABILITY  ANALYSIS, 

Army  Engineer  Waterways  Experiment  Station, 

Vicksburg,  MS. 

For  primary  bibliographic  entry  see  Field  8A. 

W88-02599 


DETECTION  AND  MONITORING  OF  STRUC- 
TURAL DEFICIENCIES  IN  THE  ROCK  FOUN- 
DATION OF  LARGE  DAMS, 

Eidgenoessische  Technische  Hochschule,   Zurich 

(Switzerland). 

For  primary  bibliographic  entry  see  Field  8A. 

W88-02600 


8G.  Materials 


RECENT  EXPERIMENTAL  STUDIES  DEAL- 
ING WITH  CORROSION  AND  DEGRADA- 
TION OF  MATERIALS  IN  OZONE-CONTAIN- 
ING ENVIRONMENTS, 

Union  Carbide  Corp.,  Tonawanda,  NY.  Linde 
Div. 

R.  Zawierucha,  and  H.  Charleson. 
IN:  Handbook  of  Ozone  Technology  and  Applica- 
tions. Volume  1.  Ann  Arbor  Science,  Ann  Arbor, 
MI.  1982.  p  227-252,  5  fig,  6  tab. 

Descriptors:  'Materials  testing,  'Corrosion, 
'Ozone,  'Water  treatment,  'Ozonation,  Nickel, 
Copper,  Pitting,  Steel,  Performance  evaluation. 

Materials  were  tested  for  structural  compatibility 
in  high-humidity  ozone-bearing  gaseous  environ- 
ments and  in  liquid  phases  with  high  levels  of 
dissolved  oxygen  and  ozone.  With  the  exception  of 
copper  and  nickel-copper  alloys,  which  performed 
poorly,  the  performance  of  metallic  materials  in 
the  ozone  test  program  was  very  similar  to  what 
has  been  experienced  in  an  oxygen  activated 
sludge  system  and  air  activated  sludge  systems. 
This  finding  tends  to  increase  confidence  in  the 
safety  of  high-purity  oxygen-based  ozone  systems. 
Severe  pitting  and  crevice  corrosion  may  occur  in 
wet   ozone   applications.    Perforation   may   occur 
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even  when  accompanied  by  low  general  corrosion 
rates.  From  the  standpoint  of  pitting  and  crevice 
corrosion,  444L  stainless  steel  (18Cr-2Mo)  is  a 
superior  performer.  While  individual  alloys  exhib- 
ited markedly  better  performance  in  either  the 
vapor  phase  or  liquid  phase,  neither  environment  is 
generally  more  severe  than  the  other.  Caution 
must  be  exercised  in  the  specification  and  use  of 
nonmetallic  materials  due  to  compositional  vari- 
ations within  generic  groupings.  Consequently,  sig- 
nificant performance  differences  in  ozone  service 
may  occur.  Further  experimental  work  with  non- 
metallic  materials  in  ozone  service  may  be  war- 
ranted, depending  on  specific  requirements.  (See 
also  W88-02503)  (Lantz-PTT) 
W88-02507 


SUMMARY  REPORT  ON  PVC  CONTRACTION 
JOINT-FORMING  WATERSTOPS, 

Water  and  Power  Resources  Service,  Denver,  CO. 

Engineering  and  Research  Center. 

H.  Johns. 

REC-ERC-84-15,  January  1984.  14  p,  10  fig,  3  tab. 

Descriptors:  *Materials  testing,  *Water  stops, 
•Construction  joints,  *Sealants,  Canal  linings,  Lin- 
ings, Plastics,  Bostik  Mastic  Tester,  Polyvinyl 
chloride,  Concrete,  Pleasant  Valley  Canal,  Central 
Valley  Project,  San  Luis  Canal,  Tehema-Colusa 
Canal,  California. 

Cycling  fatigue  tests  and  constant-load  elongation 
tests  were  conducted  on  eight  contraction  joint- 
forming  waterstop.  Conclusions  are:  (1)  fatigue 
cycling  of  the  polyvinyl  chloride  (PVC)  strips  in 
the  Bostik  Mastic  Tester  does  not  distress  the 
waterstop  section  or  cause  deformation  of  the  wa- 
terstop sealing  bulbs;  (2)  constant  load  elongation 
tests  show  that  if  the  PVC  strip  is  free  to  deform,  it 
may  stretch  to  failure,  but  field  experience  is  that 
only  in  unusual  circumstances  do  canal  concentra- 
tion joints  open  more  than  3.2  mm;  (3)  even  with 
large  (10.2  mm)  and  long-term  (340  days)  elonga- 
tion of  the  waterstop  section,  deformation  of  the 
waterstop  sealing  bulbs  will  not  occur  in  a  proper- 
ly designed  strip;  (4)  the  PVC  strips  behave  almost 
identically  whether  strains  caused  by  elongation 
occur  in  only  a  few  minutes  or  develop  during 
long-term  loading;  and  (5)  the  Bostik  Mastic  Tester 
can  be  a  useful  tool  irra  joint  sealer  research 
program.  (Author's  abstract) 
W88-02936 


SURFACE  DYNAMICS  MOVIE  USING  A 
LASER  DOPPLER  APPROACH, 

Water  and  Power  Resources  Service,  Denver,  CO. 

Engineering  and  Research  Center. 

R.  A.  Bruce. 

Report  No.  GR-81-4,  May  1981.  17  p,  5  fig,  5  ref, 

append. 

Descriptors:  *Materials  engineering,  'Metals,  ♦De- 
formation, 'Vibrations,  Lasers,  Graphic  analysis, 
Computer  programs,  Doppler  approach,  Dynam- 
ics, Motion  pictures. 

A  movie  of  the  dynamics  of  an  impulsed  metal 
plate  was  produced  by  computer  from  velocity 
measurements  taken  with  a  laser  Doppler  sensor. 
Measurements  of  205  separate  points  were  made  in 
precise  synchronization  to  a  repeatable  impulse. 
These  were  recorded  individually,  integrated  to 
give  deformation,  and  stored  sequentially  on  a 
computer  file.  The  computer  sorted  the  deforma- 
tion data  into  files  representing  the  plate  surface  as 
»  function  of  time.  A  movie  was  then  produced  of 
the  plate  motion  by  plotting  successive  three-di- 
mensional computer  graphics  of  the  plate  on  a 
frame-by-frame  basis.  The  movie  displays  deforma- 
tion exaggerated  2000  times  with  a  time  expansion 
ilso  of  2000  times.  The  laser  Doppler  approach  for 
the  thin  plate  test  is  a  very  appropriate  choice. 
Mass  loading  by  a  conventional  accelerometer  is 
rffectively  demonstrated  by  movie  segments  with 
uid  without  the  device  attached.  Motion  (velocity) 
H  the  site  with  the  accelerator  is  an  order  of 
magnitude  smaller  than  without.  Neighboring  sites 
20  mm  away  are  down  by  50  percent.  The  laser 
Doppler  approach  has  the  important  advantage  of 
lot  affecting  the  measurement  on  small  or  thin  test 
objects.  (Author's  abstract) 


W88-02949 


USE  OF  GEOMEMBRANES  IN  ITALIAN 
DAMS, 

Centro  di  Ricerca  Idraulica  e  Strutturale,  Milan 

(Italy). 

D.  Cazzuffi. 

Water  Power  and  Dam  Construction,  Vol.  39  No 

3,  p  17-21,  March  1987.  5  fig,  3  tab,  14  ref. 

Descriptors:  'Geomembranes,  'Italy,  *Dam 
design,  'Seepage  control,  'Dam  construction, 
•Materials  engineering,  'Waterproofing,  Dams, 
Engineering,  Hydraulic  engineering,  Hydraulic 
structures,  Civil  engineering,  Reservoirs,  Case 
studies,  Cofferdams,  Embankments,  Concrete 
dams,  Dam  rehabilitation. 

The  use  of  geomembranes  in  Italian  dams  is  re- 
viewed, particularly  with  regard  to  the  upstream 
facing  of  embankment  dams  and  cofferdams,  the 
waterproofing  of  permeable  zones  in  the  reservoir 
area,  and  the  rehabilitation  of  old  concrete  dams. 
Most  of  the  dams  described  are  owned  by  the  state 
power  authority,  ENEL.  Among  the  dams  de- 
scribed are  the  Contrada  Sabetta  rockfill  dam, 
using  a  geomembrane  as  the  waterproofing  ele- 
ment of  the  upstream  facing;  the  Castreccioni  dam, 
using  a  geomembrane  to  prevent  leakage  in  a  very 
permeable  part  of  the  reservoir  area  close  to  the 
concrete  dam;  and  three  old  concrete  dams  where 
geomembranes  were  installed  for  maintenance  pur- 
poses. As  far  as  the  use  of  geomembranes  is  em- 
bankment dams  is  concerned,  there  have  already 
been  some  positive  results  in  terms  of  the  good 
behavior  of  the  water  proofing  systems  and  also 
the  progressive  evolution  of  techniques.   (Doria- 

W88-O320O 


TRIPLE  USE  OF  A  GEOTEXTILE  AT  AIT 
CHOUARIT, 

Dumez  S.A.,  Nanterre  (France). 

A.  Biche. 

Water  Power  and  Dam  Construction,  Vol.  39,  No 

3,  p  22-23,  March  1987.  3  fig. 

Descriptors:  'Geotextiles,  'Morocco,  'Dam 
design,  'Dam  construction,  'Ait  Chouarit  Dam, 
'Materials  engineering,  Cost-benefit  analysis, 
Dams,  Hydraulic  structures,  Engineering,  Hydrau- 
lic engineering,  Drinking  water,  Cofferdams, 
Drainage  systems,  Case  studies,  Drains,  Rockfill 
dams,  Filters. 

The  use  of  a  geotextile  at  the  Ait  Chouarit  dam  is 
described.  This  dam  is  part  of  a  complex  develop- 
ment of  the  Haouz  plain  which  surrounds  the  town 
of  Marrakech,  Morocco.  The  144  m-high  rockfill 
dam  has  a  thin,  vertical  clay  core.  Topics  discussed 
include  the  placement  of  the  fill,  core,  and  geotex- 
tile, the  downstream  drainage  system,  and  the  dam 
crest.  The  geotextile  used  was  Bidim  U64,  a 
needle-punched,  nonwoven  geotextile  made  from 
continuous  100%  polyester  filaments.  It  is  conclud- 
ed that  geotextile  placement  is  easy,  and  their  cost 
should  generally  be  lower  than  that  of  the  tradi- 
tional materials  they  replace.  (Doria-PTT) 
W88-03201 


DEVELOPMENTS  IN  GEOCOMPOSITE  RE- 
SEARCH IN  THE  GDR, 

VEB     Spezialbaukombinat     Wasserbau,     Weimer 

(German  D.R.) 

D.  Martin,  and  F.  Sanger. 

Water  Power  and  Dam  Construction,  Vol.  39,  No 

3,  p  24-26,  March  1987.  3  fig,  6  ref. 

Descriptors:  'East  Germany,  'Geotextiles,  'Geo- 
membranes, 'Hydraulic  engineering,  'Membrane 
engineering,  'Geocomposites,  Engineering,  Civil 
engineering,  Hydraulic  structures,  Technology, 
Hydraulic  valves. 

The  use  of  composite  geotextiles  and  geomem- 
branes in  civil  and  hydraulic  engineering  in  the 
German  Democratic  Republic  is  reviewed.  The 
development  of  the  methodology  and  materials  are 
discussed.  At  present,  research  is  being  conducted 
on  effective  recycling  methods  for  geocomposite 
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manufacture.  New  technical  solutions  for  geotech- 
nical  design  in  earthworks  and  hydraulic  engineer- 
ing include  valve  membranes  to  protect  against 
uplift  and  a  vertical  impervious  geomembrane/ 
geotextile  composite  core.  (Doria-PTT) 
W88-03202 


RECENT  APPLICATIONS  OF  GEOTEXTILE 
FILTERS  IN  CHINA, 

Nanjing  Hydrological  Research  Inst.  (China). 
T.  Tong-Kang,  Z.  Zhao-Chang,  and  T.  Ren-Nan. 
Water  Power  and  Dam  Construction,  Vol.  39,  No 
3,  p  35-39,  March  1987.  9  fig,  6  ref. 

Descriptors:  'China,  'Geotextiles,  'Filters,  'Mate- 
rial engineering,  'Case  studies,  'Performance  eval- 
uation, Dams,  Earth  dams,  Polders,  Dikes,  Em- 
bankments, Dam  design,  Earthworks,  Filtration, 
Seepage  control,  Dam  failure,  Seepage,  Waves, 
Fluid  mechanics. 

Two  case  studies  are  described  to  examine  the 
effectiveness  of  geotextiles  as  filters  at  an  earth 
dam  and  a  polder  dike  in  China.  The  earthfill  dam 
of  the  Maizihe  Reservoir  in  Yunnan  province  was 
subjected  to  seepage  calculations,  filtration  tests, 
strength  analysis,  bursting  analysis,  and  puncturing 
analysis.  The  Shanghai  ash  dam  was  subjected  to 
seepage  calculations  and  filtration  tests.  When  a 
needlepunched,  nonwoven  geotextile  was  used  for 
the  earth  dam,  the  filtration  properties  were  similar 
to  those  of  a  granular  filter;  when  a  woven  geotex- 
tile was  applied  to  the  polder  dike,  with  the  specif- 
ic grain-size  distribution,  the  soil  stratum  itself 
gradually  became  a  natural  filter  so  that  the  anti- 
seepage  capacity  of  the  foundation  soil  was  im- 
proved. It  is  concluded  that  laboratory  tests  taking 
account  of  actual  site  conditions  are  necessary  to 
determine  the  physical,  mechanical,  and  hydraulic 
properties  of  the  fabrics  to  be  used;  these  tests, 
along  with  in  situ  observations,  are  essential  to 
control  permeability  and  to  assess  the  strength  and 
rate  of  aging  of  geotextiles.  (Doria's-PTT) 
W88-03203 
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CREATION  OF  FISHERY  HABITAT  IN  ESTU- 
ARIES, 

National  Marine  Fisheries  Service,  Galveston,  TX. 

Galveston  Lab. 

For  primary  bibliographic  entry  see  Field  2L. 

W88-02567 


OVERVIEW  OF  THE  BENEFICIAL  USES  OF 
DREDGED  MATERIAL, 

Army  Engineer  Inst,  for  Water  Resources,  Fort 

Belvoir,  VA. 

For  primary  bibliographic  entry  see  Field  2L. 

W88-02568 


HABITAT  DEVELOPMENT  APPLICATIONS: 
LOWER  POOL  5  CHANNEL  MAINTENANCE/ 
WEAVER  BOTTOMS  REHABILITATION 
PLAN, 

Fish  and  Wildlife  Service,  Winona,  MN. 
For  primary  bibliographic  entry  see  Field  5E. 
W88-02569 


HABITAT  DEVELOPMENT  APPLICATIONS: 
BENEFICIAL  USES  OF  DREDGED  MATERIAL 
ON  THE  LOWER  SNAKE  RIVER-PRESENT 
AND  POTENTIAL  APPLICATIONS  AND  CON- 
STRAINTS, 

Corps  of  Engineers,  Walla  Walla,  WA.  Walla 
Walla  District. 

For  primary  bibliographic  entry  see  Field  5E. 
W88-02574 


SPECIAL  APPLICATIONS  AND  CONCEPTS: 
USE  OF  DREDGED  MATERIAL  CONTAIN- 
MENT AREAS  FOR  AQUACULTURE, 

Army  Engineer  Waterways  Experiment   Station, 

Vicksburg,  MS. 

For  primary  bibliographic  entry  see  Field  5E. 

W88-02579 
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SPECIAL   APPLICATIONS   AND   CONCEPTS: 
BENEFITS  OF  UNDERWATER  BERMS, 

Corps  of  Engineers,  Mobile,  AL.  Mobile  District. 
For  primary  bibliographic  entry  see  Field  5E. 

W88-02583 


NATURAL  PROPAGATION  AND  HABITAT 
IMPROVEMENT  -  WASHINGTON,  VOLUME 
IIB,  SIMILKAMEEN  RIVER  HABITAT  INVEN- 
TORY. 

Bonneville  Power  Administration,  Portland,  OR. 
Div.  of  Fish  and  Wildlife. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  Virginia.  22161,  as  DE84- 
015939.  Price  codes:  A08  in  paper  copy,  A01  in 
microfiche.  DOE  Report  No.  DOE/BP--247- 
Vol.2B,  April  1984.  73  p,  18  fig,  25  tab,  51  ref.  Fish 
and  Wildlife  Program  Contract  No.  DE-AC79- 
83BP11902,  and  Project  No.  83-477. 

Descriptors:  *Fish  barriers,  *Stream  fisheries, 
•Rivers,  *Fish  management,  *Fish  passages,  *Fish 
populations,  Aquatic  habitats,  Trout,  Sucker,  Whi- 
tefish,  Sculpin,  Salmon,  Smolt,  Dam  effects, 
Spawning,  Surveys,  Waterfalls. 

During  the  summer  low  flow  period,  a  habitat 
assessment  of  the  Similkameen,  Tulameen,  Ashnola 
and  Pasayten  rivers  in  British  Columbia  and  Wash- 
ington State  was  conducted  between  August  10 
and  October  10,  1983.  The  biophysical  survey  as- 
sessed 400  km  (250  miles)  of  stream  at  77  stations. 
Fish  sampling  was  conducted  at  each  station  to 
assess  the  resident  fish  populations  and  standing 
crop.  Rainbow  trout  populations  and  standing 
crops  were  found  to  be  very  low.  Large  popula- 
tions of  mountain  whitefish  and  bridgelip  suckers 
were  present  in  the  mainstem  Similkameen  River 
below  Similkameen  Falls.  High  densities  of  scul- 
pins  and  longnose  dace  were  found  throughout  the 
system  except  for  sculpins  above  the  falls,  where 
none  were  captured.  Approximately  961,000  sq  m 
(1,150,000  sq  yards)  of  spawnable  area  for  steel- 
head  trout  were  estimated  for  the  entire  system 
which  could  accommodate  98,000  spawners. 
Nearly  367,000  sq  m  (439,000  sq  yards)  of  chinook 
salmon  spawnable  area  was  also  estimated,  capable 
of  accommodating  55,000  chinook.  Rearing  area 
for  steelhead  trout  smolts  was  estimated  for  the 
whole  system  at  1.8  million  sq  m  (2.2  million  sq 
yards).  Chinook  salmon  smolt  rearing  area  was 
estimated  at  700,000  sq  m  (837,000  sq  yards).  Rear- 
ing area  was  found  to  be  a  limiting  factor  to 
anadromous  production  in  the  Similkameen  River 
system.  Smolt  production  from  the  system  was 
estimated  at  about  610,000  steelhead  trout  and  be- 
tween 1.6  million  and  4.8  million  chinook  salmon. 
No  water  quality,  temperature  or  flow  problems 
for  anadromous  salmonids  were  evident  from  the 
available  data  and  the  habitat  inventory.  In  addi- 
tion to  an  impassable  falls  on  the  Tulameen  River 
at  river  mile  32.5,  only  two  other  areas  of  difficult 
passage  exist  in  the  system,  Similkameen  Falls  (a 
series  of  chutes)  and  the  steep,  narrow  lower  sec- 
tion of  the  Ashnola  River.  (See  also  W88-02563) 
(Author's  abstract) 
W88-02584 


FEASABILITY  OF  USING  DISUSED  WATER 
TREATMENT  FILTER  BEDS  FOR  REARING 
CARP  (CYPRINIUS  CARPIO  L.)  IN  THE  U.K., 

Royal  Holloway  Coll  ,  Egham  (England). 

K.  T.  O'Grady,  and  P.  B.  Spillet. 

Water  Research  WATRAG,  Vol.  21,  No.  5,  p  549- 

557,  1987.  4  fig,  3  tab,  26  ref. 

Descriptors:  'Carp,  *Fish  stocking,  *Water  treat- 
ment facilities,  'Aquaculture,  'Filter  beds,  Re- 
sources management,  Cost-benefit  analysis,  Eco- 
nomic aspects. 

The  feasability  of  rearing  carp  (Cyprinus  carpio)  at 
a  disused  water  treatment  works  in  East  London 
(U.K.)  was  investigated.  The  10  ha  of  filter  beds 
represented  an  atypical  site  for  carp  culture;  in 
order  to  assess  whether  in-house  aquaculture 
would  enable  a  Water  Authority  to  gain  advantage 
in  cost,  availability  and  disease-free  status  of  stock, 
a  scries  of  trials  was  undertaken.  These  enabled 
comparison  of  the  weight  of  carp  produced  in 
relation  to:  extensive  cultivation,  artificial  feeding, 


a  range  of  stock  densities  and  a  range  of  ages  and 
sizes.  The  filter  beds  were  unsuitable  for  natural 
spawning,  early  fry  production  and  the  rearing  of 
first-year  fish.  However,  subsequent  stages  gave 
good  survival  (60-80%)  and  growth  rates.  Fish 
stocked  at  20  g  in  April/May  reached  200-400  g  by 
September  and  1  kg  plus,  1  yr  later.  Production 
levels  of  300-350  kg/ha/yr  without  artificial  foods 
and  up  to  2.2  tons/ha/yr  with  supplementary  feed- 
ing were  comparable  with  mainland  European  fish 
farms.  These  high  values  reflect  the  eutrophic 
nature  of  the  site  and  successful  exploitation  of  the 
available  secondary  production.  It  was  possible  to 
harvest  1 5,000-20,000  carp/yr  for  restocking.  Carp 
rearing  integrated  with  existing  operations  and  ac- 
tivities represents  a  novel,  alternative  use  of  a  semi- 
redundant  site.  Cost  benefit  assessment  showed 
that  fish  production  was  economically  viable  re- 
turning nominal  profit  margins  of  between  1.10  and 
2.06  pounds/kg  of  carp  harvested.  The  resultant 
cost/benefit  ratios  per  kg  harvested  were  1:1.9  for 
extensive  production  without  feeding  and  1:1.34- 
1.43  when  intensive  cultivation  employing  artificial 
foods  was  used.  (Author's  abstract) 
W88-02825 


FISHERY  SURVEY  AND  RELATED  LIMNO- 
LOGICAL  CONDITIONS  OF  WILLIAMS 
LAKE,  HUBBARD  COUNTY,  MINNESOTA, 

Geological  Survey,  Lakewood,  CO.  Water  Re- 
sources Div. 

W.  W.  Taylor,  J.  W.  LaBaugh,  M.  H.  Freeburg, 
and  D.  C.  Dowling. 

Available  from  USGS,  OFFSS,  Box  25425, 
Denver,  CO  80225.  USGS  Water-Resources  Inves- 
tigations Report  84-4145,  1985.  25  p,  10  fig,  11  tab, 
5  ref. 

Descriptors:  'Limnology,  'Lakes,  'Minnesota, 
Phytoplankton,  Zooplankton,  Benthos,  Aquatic 
plants,  Fish,  Hubbard  County,  Williams  Lake. 

Bluegill  (Lepomis  macrochirus),  pumpkinseed  sun- 
fish  (Lepomis  gibbosus),  largemouth  bass  (Microp- 
terus  salmoides),  yellow  perch  (Perca  flavescens) 
rock  bass  (Amploplites  rupestris),  black  crappie 
(Pomozis  nigromaculatus),  and  northern  pike 
(Esox  lucius)  were  found  in  Williams  Lake,  Hub- 
bard County,  Minnesota,  during  a  fishery  survey  of 
the  lake  in  late  August  1982.  The  most  abundant 
fish  were  the  bluegills.  These  fish  live  in  the  large 
littoral  zone  of  the  lake;  this  zone  underlies  55%  of 
the  surface  area  of  the  lake.  The  most  ubiquitous 
benthic  invertebrate  in  the  littoral  zone  (amphi- 
pods)  and  the  most  abundant  benthic  invertebrate 
(chironomid  larvae)  were  major  food  sources  for 
the  bluegill.  Other  organisms  found  in  the  stomach 
contents  of  fish  collected  in  this  survey  were  zoo- 
plankton,  gastropods,  Diptera  larvae,  odonates, 
terrestrial  insects,  and  other  fish.  Daphnia  were  the 
only  zooplankters  of  a  diverse  plankton  communi- 
ty that  were  found  in  stomach  contents.  The  abun- 
dance of  fish  other  than  bluegill  was  typical  for  a 
system  in  which  northern  pike  is  the  major  preda- 
tor. (USGS) 
W88-03063 
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ANNUAL  REPORT:  1982-1983. 
Hawaii   Univ.    at   Manoa,    Honolulu.    Water   Re- 
sources Research  Center. 
(1984).  66  p. 

Descriptors:  'Water  treatment,  'Wastewater  treat- 
ment, Wastewater  irrigation,  Irrigation,  Water 
supply,  Storm  water,  Indicators,  Pearl  Harbor, 
Hawaii,  Soil-water  relationships,  Drip  irrigation, 
Solar  distillation,  Distillation,  Viruses,  Clostridium 
perfringens,  Pollutant  identification,  Salinity,  Fate 
of  pollutants,  Water  pricing,  Economic  aspects, 
Remote  sensing,  Water  conservation,  Bacteria, 
Coliforms,  Monitoring,  Rainfall,  Filtration. 


Research  on  several  subjects  was  conducted  at  the 
Water  Resources  Research  Center,  Hawaii.  The 
use  of  airport  runway  storm  water  runoff  was  not 
suitable  as  a  source  for  drinking  water.  Clostridium 
perfringens  was  not  a  suitable  indicator  of  water 
quality  in  streams  receiving  sewage  effluents.  The 
groundwater  resources  of  Pearl  Harbor  basin  are 
sufficient  to  support  a  population  increase  of 
450,000  provided  sugarcane  and  pineapple  cultiva- 
tion are  discontinued.  Flexible  impermeable  mem- 
brane impoundments  proved  a  feasible  way  to  col- 
lect stream  water  in  a  coastal  embayment. 
Wastewater  reuse  in  drip  irrigation  was  studied 
with  emphasis  on  prevention  of  plugging  of  the 
tubes.  Up  to  91%  BOD  removal  was  accomplished 
in  a  rotating  biological  contactor  under  high  salini- 
ty conditions.  A  low-cost  solar  still  and  rainfall 
catchment  system  was  developed  from  a  child's 
plastic  wading  pool.  Wastewater  irrigation  studies 
showed  that  alfalfa  and  guineagrass  removed  15% 
and  70%,  respectively,  of  applied  nitrogen.  A 
pulsed-bed  filtration  unit  at  a  primary  wastewater 
treatment  plant  removed  41%  BOD  and  38% 
COD.  (Cassar-PTT) 
W88-02960 


WATER  RESOURCES  INVESTIGATIONS  IN 
MISSISSIPPI,  1984-85, 

Geological  Survey,  Jackson,  MS.  Water  Resources 

Div. 

A.  G.  Lamonds,  and  C.  Moss. 

USGS  Open-File  Report  84-444,  1984.  44  p,  1  fig. 

Descriptors:  'Water  Resources  Development, 
•Mississippi,  'Data  collections,  Hydrological  data, 
Water  use,  Surface  water,  Groundwater,  Sedi- 
ments, Precipitation,  Flood  studies. 

This  report  describes  the  activities  of  the  Water 
Resources  Division  in  Mississippi.  It  summarizes 
progress  made  in  water-resources  investigations 
and  related  activities  in  the  current  fiscal  year 
ending  September  30,  1984,  and  outlines  the  work 
to  be  accomplished  during  the  fiscal  year  ending 
September  30,  1985.  Its  specific  purpose  is  to 
inform  cooperating  State,  local,  and  other  Federal 
agencies  about  all  activities  of  this  Division  in 
water  investigations  in  Mississippi  and  to  give 
those  cooperators  a  better  understanding  of  how 
their  participation  fits  into  the  total  USGS  pro- 
gram of  water  resources  investigations.  (USGS) 
W88-02998 


WATER  RESOURCE  RESEARCH  GRANT  PRO- 
GRAM PROJECT  DESCRIPTIONS,  FISCAL 
YEAR  1986. 

Geological  Survey,  Reston,  VA.  Water  Resources 
Div. 

Available  from  OFSS,  USGS,  Box  25425,  Lake- 
wood,  CO  80225.  USGS  Open-File-Report  86-548, 
1986.  88  p,  4  tab. 

Descriptors:  'Water  research,  'Research  projects, 
'Grants,  'Water  management,  Water  reuse,  Clima- 
tology, Irrigation  efficiency,  Legal  aspects,  System 
analysis,  Economic  aspects. 

Information  is  presented  on  the  43  projects  funded 
by  the  United  States  Geological  Survey's  Water 
Resources  Grant  Program  in  fiscal  year  1986.  The 
report  gives  the  grant  number;  project  title;  per- 
forming organization;  principal  investigator(s); 
dates;  and  a  project  description  which  includes  (1) 
identification  of  the  water  related  problems  and 
problem-solution  approach,  (2)  contribution  to 
problem  solution,  (3)  objectives,  (4)  approach,  and 
(5)  result  users.  The  43  projects  include  14  in  the 
area  of  groundwater  management,  6  in  surface- 
water  management,  2  in  systems-operating/plan- 
ning, 3  in  irrigation  management,  8  in  desalination/ 
reuse,  6  in  economic/institutional  studies,  and  4  in 
climate  variability.  The  reports  contain  tables 
showing  (1)  funding  according  to  research  topic, 
(2)  projects  funded  to  type  of  submitting  organiza- 
tion, (3)  proposals  received,  research  topic,  and 
funding  levels,  and  (4)  submitting  organization.  A 
comparison  is  given  to  fiscal  year  1985  in  each 
case.  (USGS) 
W88-03004 
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FISCAL  YEAR  1985  PROGRAM  REPORT 
(ALASKA  WATER  RESEARCH  CENTER). 

Alaska  Univ.,  Fairbanks.  Inst,  of  Northern  Engi- 
neering. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  PB87-162384/ 
AS.  Price  codes:  A03  in  paper  copy,  A01  in  micro- 
fiche. Water  Research  Center  Report  G-1002-01, 
September  1986.  34  p.  Contract  No.  1 4-08-00 1-G- 
1002.  Project  No.  USGS  G-1002-01. 

Descriptors:  'Research,  'Information  transfer, 
'Water  Research  Institutes,  'Alaska,  Deicer,  Cal- 
cium-magnesium acetate,  Water  quality,  Algae, 
Bacteria,  Dissolved  oxygen,  Zooplankton,  Mine 
water,  Recirculated  water,  Wastewater,  Waste 
treatment,  Placer  mining,  Settling  basins,  Plant 
growth  regulators,  Productivity,  Microplankton, 
Growth  kinetics,  Snowmelt,  Runoff,  Model  stud- 
ies, Snow-soil  interaction,  Frost,  Permafrost,  Sea- 
sonal variation. 

Six  small  projects  were  funded  by  the  United 
States  Geological  Survey  (USGS)  federal  coopera- 
tive water  resource  program  in  fiscal  year  1985. 
One  project  studied  snowmelt  hydrology.  One 
project  tested  the  environmental  impact  of  a  new 
road  deicer  (calcium  magnesium  acetate)  on  the 
lentic  environment,  while  another  project  sought 
to  develop  new  technology  for  mitigating  the  ad- 
verse effects  of  placer  mining  on  aquatic  environ- 
ments in  Alaska.  Another  project  is  contributing  to 
an  understanding  of  the  growth  mechanisms  that 
control  species  composition  in  aquatic  environ- 
ments that  have  been  perturbed  by  increased  usage 
or  intentional  fertilization.  Since  existing  snowmelt 
models  did  not  incorporate  some  key  high-latitude 
phenomena,  another  project  modified  an  existing 
runoff  model  to  incorporate  the  physical  charac- 
teristics of  the  soils.  This  was  a  cooperative  project 
with  the  Norwegian  Hydrotechnical  Laboratory  in 
Trondheim.  Stable  nitrogen  isotopes  are  being  used 
in  another  project  to  determine  the  sources  of 
nitrate  in  groundwaters  of  interior  Alaska.  Another 
project  is  evaluating  small-scale  waste  treatment 
systems  in  Alaska  in  an  effort  to  improve  their 
performance.  During  1985,  the  Water  Research 
Center  administered  about  30  water-related  re- 
search projects  and  provided  training  to  approxi- 
mately 17  graduate  students  and  six  undergraduate 
assistants.  Cooperative  research  and/or  exchanges 
were  made  with  Alaskan  agencies,  the  U.S.  Envi- 
ronmental Protection  Agency,  U.S.  Geological 
Survey  and  the  Norwegian  Hydrotechnical  Lab- 
oratories. The  Water  Research  Center  also  hosted 
in  international  symposium  on  Cold  Regions  Hy- 
drology sponsored  by  the  American  Water  Re- 
sources Association.  (USGS) 
W88-03141 


FISCAL  YEAR  1985  PROGRAM  REPORT 
[CALIFORNIA  WATER  RESOURCES 

CENTER), 

California  Univ.,  Davis.  Water  Resources  Center. 
I.  J.  DeVries. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  PB87-162376/ 
AS.  Price  codes:  A03  in  paper  copy,  A01  in  micro- 
fiche. California  Water  Resources  Center,  Fiscal 
Year  1985  Program  Report,  Univ.  of  California, 
Davis.  August,  1986.  Contract  No.  14-08-0001- 
G1005.  Project  No.  USGS  G1005-01. 

Descriptors:  'California,  'Water  Research  Insti- 
tutes, 'Education,  'Research  and  Development, 
'Grants,  Irrigation,  Furrow  irrigation,  Modelling, 
Infiltration,  Hydrologic  cycle,  Evapotranspiration, 
Precipitation,  Primary  treatment,  Waste  treatment, 
Modified  aeration,  Bioflocculation,  Biosorption, 
Acid  deposition,  Snow  hydrology,  Alpine  water- 
sheds, Dendroclimatology,  Streamflow,  Rainfall, 
Tree-rings,  Prediction. 

This  report  contains  a  synopsis  of  the  results  of 
research  projects  sponsored  under  Grant  No.  14- 
38-OO01-G1O05,  The  1985  Water  Research  Institute 
Program  (WRIP)  for  the  University  of  California 
Water  Resources  center.  It  also  contains  summa- 
ries of  water  problems  and  issues  in  California  and 
the  Water  Resources  Center's  Program  Goals  and 
Priorities,  Information  Dissemination  Activities 
ind   Cooperative   Arrangements.    The   California 


WRIP  package  is  a  subset  of  the  Center's  overall 
research  program  and  consists  of  five  projects  in- 
vestigating the  following  topic  areas:  Furrow  Irri- 
gation Model  Development  and  Evaluation;  Snow 
Hydrology  for  Alpine  Watershed  Studies  of  Acid 
Deposition  in  the  Sierra  Nevada;  Tree-Ring  Re- 
construction of  Long-Term  Precipitation  and 
Streamflow  Records  from  the  central  Coast 
Ranges,  California;  the  Flocculation,  Aeration, 
Clarification,  (FAC)  Process  -  A  Novel  Method 
for  the  Partial  Treatment  of  Sewage  and  Upgrad- 
ing of  Existing  Plant  Performance;  Application  of 
Light  Stable  Isotope  Geochemistry  to  the  Study  of 
Large-Scale  Meteoric  Water  Movement  in  Califor- 
nia. (DeVries-CA  Water  Resources  Cr.) 
W88-03142 


FISCAL  YEAR  1985  PROGRAM  REPORT  (IL- 
LINOIS WATER  RESOURCES  CENTER), 

Illinois  Univ.   at  Urbana-Champaign.   Water  Re- 
sources Center. 
G.  E.  Stout. 

Available  from  the  National  Technical  Information 
Service  Springfield,  VA  22161  as  PB87-162335/ 
AS.  Price  codes:  A03  in  paper  copy,  A01  in  micro- 
fiche. Annual  Report  No.  21.  August  1986.  25  p. 
Contract  No.  14-08-0001-G1015.  Project  No. 
USGSG1015-01. 

Descriptors:  'Water  Research  Institutes,  'Re- 
search, 'Information  transfer,  'Training,  'Illinois, 
Agricultural  runoff,  Conservation  tillage,  Ground- 
water pollution,  Groundwater  management, 
Stream  relocation,  Channel  improvement.  Ground- 
water contamination,  Organic  compounds,  Ni- 
trates, Denitrification. 

The  University  of  Illinois  Water  Resources  Center 
was  established  in  1963  to  'encourage  and  coordi- 
nate university  wide  planning  and  implementation 
of  interdisciplinary  programs  for  research  and 
graduate  education  in  water  resources.'  Since  des- 
ignation by  the  Department  of  the  Interior  as  the 
'institute'  for  Illinois,  the  center's  activities  have 
become  statewide.  This  report  describes  research 
accomplishments  and  other  activities  of  the  center 
during  the  fiscal  year  1985.  Working  through  the 
center,  researchers  studied  management  practices 
for  controlling  pesticide  runoff  from  farmland; 
management  of  groundwater  quality;  aquatic  habi- 
tats, channel  configuration  and  stability  in  relo- 
cated streams;  contaminant  plumes  in  landfills  and 
groundwater,  and  ways  to  manage  the  use  of  nitro- 
gen fertilizer  to  reduce  the  potential  of  water  pol- 
lution. (Stout-IL  Water  Resource  Cr.) 
W88-03143 


FISCAL  YEAR  1985  PROGRAM  REPORT 
(KANSAS  WATER  RESOURCES  RESEARCH 
INSTITUTE), 

Kansas  Water  Resources  Research  Inst.,  Manhat- 
tan. 

F.  W.  Smith. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  PB87-162350/ 
AS.  Price  codes:  A03  in  paper  copy,  A01  in  micro- 
fiche. Report  G1018-01.  June  1986.  23  p.  Contract 
No.  14-08-0001-G-1018.  Project  No.  USGS  G1018- 
01. 

Descriptors:  'Kansas,  'Water  Research  Institutes, 
'Education,  'Training,  'Information  transfer,  Irri- 
gation, Equus  beds,  Water  quality,  Decision 
making,  Management,  Trihalomethane,  Water  con- 
servation, Legal  constraints,  Nitrogen  fertilizer, 
Unconsolidated  sediments. 

Kansas  statutes  direct  the  State  Water  Plan  to  deal 
with  management,  conservation,  and  development 
issues.  Additionally  the  water  plan  has  been  ex- 
tended to  include:  Fish,  Wildlife,  Recreation,  and 
Development.  KWRRI  Projects  adhere  closely  to 
needs  identified  by  the  Kansas  Water  Office.  FY 
1985  KWRRI  projects  will  relate  to  the  Kansas 
Water  Authority  as  follows:  Project  G  1018-05, 
dealing  with  planning  procedures,  should  facilitate 
decision  making  as  pertaining  to  irrigation.  Two 
projects,  G  1018-03  dealing  with  the  central 
Kansas  equus  beds  recharge  and  G  1018-06  dealing 
with  estimation  of  water  demand  in  northwestern 
Kansas  should  aid  in  conservation  efforts.  Water 


quality  is  a  matter  of  great  concern  in  Kansas. 
Three  projects  G 10 18-07  dealing  with  a  scheme  for 
predicting  water  quality,  G1018-08  involved  with 
the  role  played  by  improperly  applied  nitrogen 
fertilizer,  and  G 101 8-09  involved  with  trihalometh- 
ane precursors  should  insure  greater  safety  as  per- 
tains to  reducing  contamination  of  clean  water. 
Development  as  manifested  in  Kansas,  implies  that 
the  State  Water  Plan  shall  include  sections  corre- 
sponding with  water  planning  areas  as  determined 
by  the  water  office.  Major  river  basins  have  been 
established  as  the  water  planning  areas  for  the 
preparation  of  the  Basin  Plan  sections.  Two 
KWRRI  projects  G1018-02  dealing  with  legal  con- 
straints and  G 101 8-04  dealing  with  unconsolidated 
sediments  and  rock  units  have  potential  for  aiding 
in  the  basin  regions.  (Smith-Kansas  St.  U.) 
W88-03144 


FISCAL  YEAR  1984  PROGRAM  REPORT 
(CONNECTICUT  INSTITUTE  OF  WATER  RE- 
SOURCES), 

Connecticut    Univ.,    Storrs.    Inst,    of  Water   Re- 
sources. 
C.  N.  Burke. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  PB86-158227/ 
AS.  Price  codes:  A03  in  paper  copy,  A01  in  micro- 
fiche. Program  Report  G-896-01.  September  1985. 
44  p,  15  ref.  Contract  No.  14-08-0O01-G896. 
Project  No.  USGS  G896-01. 

Descriptors:  'Research,  'Connecticut,  'Informa- 
tion transfer,  Gasoline,  Oil  spills,  Metal  finishing 
wastes,  Heavy  metals,  Groundwater  pollution, 
Leachates,  Phosphorous  removal,  Lake  restora- 
tion, Eutrophication,  Lake  management,  Ground- 
water protection. 

Alleviation  and  identification  of  threats  to  ground- 
water supplies  was  addressed  by  the  following 
projects:  02,  A  study  of  the  mechanisms  control- 
ling gasoline  partitioning  and  transport  in  ground- 
water (G.  Hoag,  Civil  Engineering,  Univ.  Conn.); 
03,  Chemical  and  physical  studies  of  adsorption 
and  reactions  of  hazardous  waste  metals  and  chlor- 
inated hydrocarbons  (W.  Pringle,  Chemistry 
Dept.,  Wesleyan  Univ.);  04,  Contribution  of  toxic 
chemicals  to  groundwater  from  domestic  on-site 
sewage  disposal  systems  (J.  Kolega,  Ag.  Engineer- 
ing, Univ.  Conn.).  Because  of  urbanization  stress 
on  lakes  important  to  state  citizens  as  well  as  to 
tourism,  the  following  projects  were  funded:  05, 
Diagnosis  of  watershed  and  internal  phosphorous 
loading  in  Candlewood  Lake  (P.  Silver,  Biology 
Dept.,  Western  Conn.  State  Univ.),  and  22,  Mir- 
rors of  the  Landscape:  A  guide  to  diagnosing  and 
managing  lake  ecosystems  (P.  Rich,  Ecology, 
Univ.  Conn.).  Technology  transfer  was  accom- 
plished through  state  conference,  23,  Groundwater 
contamination  in  Connecticut  -  a  statewide  confer- 
ence (B.  Wulff,  Biology  Dept.,  Eastern  Conn. 
State  Univ.).  (Burke-Ct  U.,  Water  Resources  Inst.) 
W88-03146 


FISCAL  YEAR  1984  PROGRAM  REPORT  (D.C. 
WATER   RESOURCES   RESEARCH  CENTER), 

District  of  Columbia  Univ.,   Washington.   Water 
Resources  Research  Center. 
M.  H.  Watt. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  PB86- 168085/ 
AS.  Price  codes:  A03  in  paper  copy,  A01  in  micro- 
fiche. Report  No.  68.  September  1985.  27  p.  Con- 
tract No.  14-08-0001-G-898.  Project  No.  USGS 
G898-01. 

Descriptors:  'Hydrology,  'Urbanization,  'Non- 
point  sources,  'Research,  'Information  transfer, 
•District  of  Columbia,  Statistical  methods,  Water 
quality,  Runoff,  Seminars,  Mathematical  models, 
Biochemical  oxygen  demand. 

This  FY  84  Institute  Final  Program  Report  pre- 
sents the  completed  and  continuing  projects  that 
the  D.C.  Water  Resources  Center  conducted  be- 
tween August  1,  1984  and  September  30,  1985. 
These  projects  are:  (1)  'Development  of  an  Im- 
proved Test  for  the  Determination  of  Biochemical 
Oxygen  Demand'  by  B.T.  DeCicco.  (2)  'Chemical 
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Separation  of  Water  Samples'  by  V.M.  Varma, 
B.E.  Adebona,  D.M.  Patel,  and  B.  Fisher.  (3) 
'Modeling  Water  Quality  Variables  of  the  Potomac 
River  at  the  Entrance  of  its  Estuary'  by  V.  Yevje- 
vich  and  N.B.  Harmancioglu.  (4)  'Water  Resources 
Publications  Pertaining  to  the  District  of  Colum- 
bia' by  S.A.  Beese  and  M.H.  Watt.  (5)  'Assessment 
of  the  Impact  of  Non-Point  Source  Pollutants  on 
an  Urban  River'  by  M.H.  Watt.  Also,  the  activities 
of  the  Center  included  seminars,  field  trips,  news- 
letters and  technology  transfer  activities.  (Watt- 
D.C  Water  Resources  Res.  Ct.) 
W88-03147 


FISCAL  YEAR  1984  ANNUAL  CENTER  PRO- 
GRAM REPORT  (FLORIDA  WATER  RE- 
SOURCES RESEARCH  CENTER), 

Florida  Univ.,  Gainesville.  Water  Resources  Re- 
search Center. 
J.  P.  Heaney. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  PB86-168077/ 
AS.  Price  codes:  A02  in  paper  copy,  A01  in  micro- 
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Descriptors:  *Water  Resources  Institutes,  'Flori- 
da, 'Research  projects,  'Universities,  'Education, 
Wetlands,  Stormwater,  Biological  waste  treatment, 
Model  studies,  Technology  transfer,  Water  quanti- 
ty, Water  quality,  Geohydrology. 

The  1984  Annual  Center  Report  for  Florida  con- 
tains synopses  of  the  following  studies  which  were 
supported  by  this  program:  (1)  Biological  Floccu- 
lation  in  Waste-grown  Algal  Cultures,  by  Ben 
Koopman,  Department  of  Environmental  Engi- 
neering, University  of  Florida;  (2)  Effects  of  Har- 
vesting Cypress  Swamps  on  Water  Quality  and 
Quantity,  by  Katherine  Carter  Ewel,  Department 
of  Forestry,  University  of  Florida;  (3)  Geologic 
and  Geophysical  Characteristics  of  Fracture  Zones 
in  the  Floridan  Aquifer  by  Mark  T.  Stewart,  De- 
partment of  Geology,  University  of  South  Florida. 
Twelve  reports  were  published  in  1984.  Runoff, 
the  quarterly  newsletter,  was  sent  to  more  than 
1100  readers  including  130  faculty.  A  major  re- 
search study  on  hazardous  wastes  is  underway 
with  support  from  the  U.S.  Air  Force.  Also,  three 
additional  research  projects  sponsored  by  the  U.S. 
Environmental  Protection  Agency,  Sea  Grant,  and 
the  Southwest  Florida  Water  Management  Dis- 
trict, are  active.  (Heaney-U.  FL.  WRRC) 
W88-03148 
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Idaho  Univ.,  Moscow.  Water  Resources  Research 
Inst. 

G.  L.  Bloomsburg. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  PB86-170503/ 
AS.  Price  codes:  A03  in  paper  copy,  A01  in  micro- 
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tion, Information  dissemination,  Water  quality,  Re- 
search projects. 

The  research  and  information  dissemination  activi- 
ties of  the  Idaho  Water  Resources  Research  Insti- 
tute during  the  1984  fiscal  year  are  reported.  Syn- 
opses are  presented  for  the  following  research 
projects:  Blue-Green  Algae  Toxicity  in  Black 
Lake,  Kootenai  County,  Idaho;  Analysis  and  Gen- 
eration of  Low-Flow  Sequences  on  Idaho  Streams 
Using  Disaggregation  Modeling;  Impact  of  Recre- 
ation on  Water  Quality  in  the  Middle  Fork  of  the 
Salmon  River  and  Evaluation  of  Potability  for 
Recreation  Users;  Arsenic  Speciation  and  Acid 
Water  Production  Associated  with  Mining  in  the 
Coeur  d'Alenc  Mining  District;  Estimation  of  Aq- 
uifer Recharge  from  Precipitation  on  Non-Irrigat- 
ed Lands;  and,  Determination  of  Aquifer  Charac- 
teristics in  the  Northeast  Portion  of  the  Boise 
Gcothermal  System.  Information  dissemination 
and  workshop  activity  of  the  Institute  is  also  re- 
ported. (Idaho  WRRI) 
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LINOIS WATER  RESOURCES  CENTER), 

Illinois   Univ.   at   Urbana-Champaign.   Water   Re- 
sources Center. 
G.  E.  Stout. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  PB86- 170495/ 
AS.  Price  codes:  A03  in  paper  copy,  A01  in  micro- 
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mation transfer. 

The  University  of  Illinois  Water  Resources  Center 
was  established  in  1963  to  'encourage  and  coordi- 
nate university-wide  planning  and  implementation 
of  interdisciplinary  programs  for  research  and 
graduate  education  in  water  resources.'  Since  des- 
ignation by  the  Department  of  the  Interior  as  the 
'institute'  for  Illinois,  the  center's  activities  have 
become  statewide.  This  report  describes  research 
accomplishments  and  other  activities  of  the  center 
during  fiscal  year  1984.  The  center's  fiscal  year 
1984  research  program  included  a  total  of  five 
projects,  covering  the  areas  of  secondary  circula- 
tion in  rivers,  aquatic  habitats  in  relocated  streams, 
flow  needs  of  aquatic  life  in  streams,  groundwater 
quality,  and  efficient  use  of  water  for  irrigation  in 
Southern  Illinois.  A  summary  of  each  research 
project  is  presented.  The  projects  dealing  with 
groundwater  quality  and  with  aquatic  habitats  in 
relocated  streams  have  been  continued  into  FY  '85. 
(Stout-U  IL) 
W88-03163 


FISCAL  YEAR  1985  PROGRAM  REPORT 
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Cornell  Univ.,  Ithaca,  NY.  Center  for  Environ- 
mental Research. 

Available  from  the  National  Technical  Information 
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tutes, 'Research,  'Information  transfer,  'Training, 
Agricultural  chemicals,  Fate  of  pollutants, 
Groundwater  contamination,  Insecticides,  Moni- 
toring, Pesticides,  Pesticide  kinetics,  Pesticide- 
plant-model,  Simulation,  Soil  contamination. 

The  Institute's  1985  program  focused  on  ground- 
water issues  which  are  a  high  priority  in  New 
York  State.  The  goals  of  the  program  were  to 
support  needed  research,  to  strengthen  Coopera- 
tive Extension's  capability  in  meeting  educational 
needs,  and  to  assist  agencies  and  other  public 
groups  concerned  with  groundwater  problems. 
The  principal  research  focus  concerned  pesticides, 
their  threat  to  groundwater,  and  possible  manage- 
ment options.  Steenhuis  evaluated  the  transport  of 
pesticides  to  groundwater  through  macropores  or 
so-called  'fingers'.  These  physical  phenomena  are 
likely  to  result  in  higher  levels  of  pesticides  reach- 
ing groundwater  more  quickly  than  predicted  by 
conventional  'piston-flow'  assumptions.  Lemley 
developed  and  assessed  a  rapid  laboratory  tech- 
nique for  estimating  the  life  of  pesticides  once  they 
have  reached  groundwater.  Shoemaker  formulated 
a  pesticide-pest-plant  model  by  which  the  more 
effective  controls  of  pests  may  be  achieved  while 
reducing  the  amounts  of  pesticide  used.  Through 
several  Extension  projects,  a  comprehensive  set  of 
educational  materials  and  techniques  were  devel- 
oped. These  were  tested  and  used  in  several  local 
communities.  In  particular,  a  youth  education  kit 
was  developed  through  a  4-H  project.  Finally, 
interdisciplinary  dialogue  was  achieved  through  a 
weekly  campus-wide  Colloquium  and  Seminar 
Series.  (Porter-Cornell  U.) 
W88-03166 
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Vermont  Water  Resources  Research  Center,  Bur- 
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Sampling,  Sedimentation,  Statistics,  Solids  separa- 
tion, Wastewater  facilities,  Wastewater  treatment, 
Water  quality,  Wetlands. 

The  high  priority  water  resource  problems  and 
issues  of  Vermont  such  as  wastewater  disposal  and 
lake  and  wetland  resources  are  discussed.  Five 
research  projects  and  two  information  transfer  ac- 
tivities were  funded  by  the  Vermont  Water  Re- 
sources Research  Center.  Two  research  projects 
focused  on  wastewater  treatment  using  attached 
microbes  (periphyton)  and  investigations  of  the 
variability  in  sludge  settling.  Two  projects  ad- 
dressed lake  and  wetland  resources.  One  of  these 
efforts  established  a  Lake  Champlain  water  quality 
data  base  and  began  examination  of  techniques  for 
trend  detection  and  the  associated  monitoring 
needs.  The  second  project  investigated  public  per- 
ceptions in  the  value  of  Vermont's  wetlands.  An- 
other research  project  identified  institutional  de- 
vises for  allocating  wastewater  capacity  problems. 
The  information  transfer  program  co-sponsored  a 
forest  water  quality  and  erosion  control  workshop 
and  a  groundwater  workshop.  Also,  the  use  of  a 
geographic  information  system  was  demonstrated 
on  potential  groundwater  pollution  sources,  land 
suitable  for  wastewater  application,  analysis  of  hy- 
drogeologic  units  for  development  of  new  ground- 
water supplies,  and  identification  of  potential 
radon  contamination  for  one  geologic  formation.  A 
pamphlet  was  prepared  on  household  hazardous 
materials.  (Clausen-U  Vt) 
W88-03167 
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tion, Groundwater  pollution,  Pesticide  kinetics, 
Pesticide  residues,  Fumigants,  Soil  water  disinfec- 
tion, Water  quality,  Viruses,  Bacteria,  Coliforms, 
Surface  water,  Wastewater,  Potable  water,  Wells, 
Standards,  Water  supply,  Water  treatment,  Public 
health,  Drinking  water,  Water  use,  Resource  allo- 
cation, Chemical  analysis. 

Three  events  added  to  existing  problems  and 
issues,  for  water  resources  research  in  Hawaii:  (1) 
the  discovery  of  very  low  levels  of  pesticides  in 
groundwater  sources  in  the  Pearl  Harbor  region 
that  prompted  the  closure  of  several  potable  water 
wells;  (2)  the  mandated  state  water  code  proposal, 
which  was  not  passed  by  the  state  legislature  and 
which  proved  to  be  most  controversial  during  its 
preparation  and  in  legislative  deliberation;  and  (3) 
mandatory  water  conservation  restrictions  imposed 
for  Oahu  and  parts  of  neighbor  islands  by  County 
water  utilities.  A  water  research  agenda  has  been 
developed,  updated,  and  is  being  implemented. 
Seven  research  projects  implemented  the  total  pro- 
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gram.  The  problem  of  organic  chemical  contami- 
nation of  groundwater  is  addressed  by  three 
projects:  'Desorption  and  Leachability  of  Residual 
DBCP  and  EDB  in  Soils  and  Saprolite,'  'Low 
Level  Organic  Pesticide  Removal,'  and  "Water 
Consumption:  Assessing  the  Exposure  to  Chemical 
Contaminants  in  Hawaii's  Community  Subsurface 
Drinking  Water  Supply.'  In-stream  uses  are  ad- 
dressed by  two  projects:  'Habitat  Preferences  of 
Hawaiian  Stream  Fishes,'  and  'Water  Supply  Qual- 
ity Enhancement  by  Selective  Surface  Water 
Intake  Based  on  Turbidity."  The  'Dynamic  Re- 
sponse of  the  Lower  Boundary  of  a  Basal  Aquifer 
to  Surface  Disturbances-One  Dimensional  Analy- 
sis' project  contributes  to  the  understanding  of 
overdraft  of  the  groundwater  aquifer  and  'Evalua- 
tion of  Chlorine  Dioxide  as  a  Disinfectant  of  bacte- 
ria and  Viruses  in  Subsurface,  Surface,  and 
Wastewaters'  contributes  to  the  method  of  treat- 
ment to  improve  water  and  wastewater  quality.  As 
part  of  its  information  transfer  activity,  'Activated 
Carbon  Adsorption  of  Low  Concentration  Organic 
Pesticides  in  Water'  was  published  with  this  grant 
and  a  seminar  presented.  A  project-related  seminar 
was  'Uses  of  Chlorine  Dioxide  for  Water  Treat- 
ment and  Industrial  Processes'.  (Fujimura-HA  U.) 
W88-03169 
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The  Kansas  Water  Office  (KWO)  is  the  state's 
water  planning  agency.  The  Kansas  Water  Re- 
sources Research  Institute  works  in  consort  with 
the  KWO.  The  six  projects  reported  in  Grant  No. 
1 4-08-000  l-G-907  were  so  developed.  Two 
projects  are  concerned  with  planning  -  one  with 
municipal  water  conservation  and  the  other  being 
concerned  with  urban  flood  management.  Agricul- 
tural water  conservation  is  the  basis  for  one 
project.  A  functional  model,  designed  to  be  used 
with  data  collected  from  a  pumping  plant  perform- 
ance test,  was  developed.  Agricultural  water  con- 
servation is  the  basis  for  one  project.  A  functional 
model,  designed  to  be  used  with  data  collected 
from  a  pumping  plant  performance  test,  was  devel- 
oped. Agricultural  water  conservation  is  a  major 
component  of  the  developing  water  plan.  As  per- 
tains to  irrigation,  the  two  principal  goals  are:  (1) 
reducing  non-recoverable  losses  and  (2)  increasing 
efficiencies  of  water  application.  Interrelationships 
of  water  resource  development,  including  the  qual- 
ity concept,  and  other  concepts  such  as  develop- 
ment, management  and  conservation  have  oc- 
curred. Two  KWRRI  projects,  one  dealing  with 
nonpoint  pollution  and  another  with  urban  flood 
water  management,  were  completed.  Another  re- 
cently added  component  of  the  Water  Plan,  Water- 
Related  Wildlife  and  Recreation  is  in  the  planning 
stage.  The  director  of  KWRRI  serves  as  chairper- 
son for  the  Kansas  Water  Authority's  planning 
effort.  (Smith-Kansas  St.  U.) 
W88-03175 
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tion, Water  pollution  control. 

The  1985  New  Jersey  Water  Institute  program 
focused  on  the  major  issue  currently  facing  the 
state:  contamination  of  surface  and  groundwaters 
by  organic  and  inorganic  substances.  Seven  of  the 
projects  funded  in  1985  were  directed  toward  sur- 
face waters.  Five  studies  addressed  the  physical, 
chemical  and  biological  factors  controlling  the  cy- 
cling of  various  trace  elements  in  a  variety  of 
ecosystems,  including  a  marsh,  a  swamp,  several 
streams  and  rivers  and  two  acid  lakes.  A  sixth 
study  investigated  the  effects  of  combinations  of 
various  volatile  organic  contaminants  on  fish.  An- 
other project  determined  the  significance  of  sul- 
fide-bearing  deposits  in  the  acidification  of  streams 
in  northern  New  Jersey.  A  final  project  investigat- 
ed the  use  of  chloride  as  a  tracer  of  the  movement 
of  leachate  from  landfills.  Major  information  trans- 
fer activities  included  production  of  a  Newsletter 
and  an  Annual  Meeting.  (Mclntosh-Rutgers  U ) 
W88-03182 
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Three  research  projects  were  funded  under  the  FY 
1985  program  which  covered  topic  areas  in  water 
quality  problems  in  which  organic  contaminant 
transport  between  groundwater  and  surface  waters 
was  considered,  recreational  problems  in  which 
the  effects  of  reservoir  eutrophication  on  recre- 
ational activities  and  values  is  being  assessed,  and 
groundwater  recharge  through  stream-aquifer 
interaction  along  fault  zones.  Information  transfer 
was  done  principally  through  a  symposium  on 
Wyoming  water  problems,  extension  activities, 
mailings  on  available  publications  through  a  news- 
letter and  participation  at  several  meetings  held  by 
groups  in  the  State  of  Wyoming  on  water  issues.  A 
field  study  on  the  movement  of  organic  contami- 
nants through  groundwaters  to  surface  streams 
created  by  a  wood-treating  facility  and  an  oil  refin- 
ery indicated  that  oily  seeps  occur  into  the  surface 
stream  and  adversely  affect  the  biological  activity 
in  the  stream.  Use  of  ambient  toxicity  tests  were 
found  to  be  sensitive  enough  to  detect  migration  of 
contaminated  groundwater  into  surface  streams.  A 
recreational  based  valuation  method  was  devel- 
oped and  sample  tested  to  estimate  the  effects  of 
change  in  water  quality  due  to  eutrophication  of  a 
reservoir  on  recreational  benefits  and  uses.  The 
method  used  sampled  recreationalists  on  direct  and 
indirect  contact  at  the  reservoir  site  with  a  follow- 
up  questionnaire.  The  sample  data  indicate  a 
change  in  user  recreational  activities  due  to  eu- 
trophication. A  field  study  is  being  conducted  to 
investigate  stream-aquifer  interaction  phenomena 
in  fracture  permeable  Paleozoic  rock  outcrops. 
Using  streamflow  discharge  measurements  above 
and  below  the  fracture  permeable  rock  outcrop 
areas  along  with  well  level  measurements,  quantifi- 
cation of  recharge  due  to  streamflow  during  the 
entire  year  has  shown  that  the  groundwater  system 
is  being  recharged  directly  from  the  stream  at 
different  rates  during  different  times  of  the  year. 
(Bergman-WY  Water  Res.  Cr.) 
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(OHIO  WATER  RESOURCES  CENTER), 

Ohio    State   Univ.,    Columbus.    Water    Resources 
Center. 
R.  C.  Stiefel. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  PB87-165916/ 
AS.  Price  codes:  A04  in  paper  copy,  A01  in  micro- 
fiche. Program  Report  G1037-01.  August  1986.  50 
p,  8  ref.  Contract  No.  14-08-O001-G1037.  Project 
No.  USGSG1037-01. 

Descriptors:  'Water  Research  Institute,  'Research, 
'Information  transfer,  'Training,  'Ohio,  Fluidized 
bed  process,  Biological  wastewater  treatment, 
Phenols,  Adsorption,  Cadmium  assimilation,  Sedi- 
ment bacteria,  Lake  Erie,  Water  demands,  Simula- 
tion analysis,  Time  series  analysis,  Municipal 
water,  Safe  yield,  Risk-benefit  analysis,  Brine  dis- 
posal, Water  disposal  wells. 

Water  is  one  of  Ohio's  most  important  natural 
resources,  and  the  State  has  an  adequate  supply  to 
meet  its  immediate  needs.  Most  of  Ohio's  water 
problems  are  associated  with  water  quality.  Of 
primary  concern  are  the  sediments,  nutrients  and 
acids  in  the  surface  waters  from  urban,  agricultural 
and  mining  areas,  and  the  toxic  and  hazardous 
waters  that  threaten  the  ground  and  surface 
waters.  The  focus  of  the  1985  State  Water  Re- 
search Program  was  directed  at  some  of  these 
needs.  One  project  examined  the  simultaneous  ad- 
sorption and  biodegradation  that  occurs  in  a  three- 
phase  fluidized  bed  that  utilizes  immobilized  living 
microorganisms  in  an  aerobic  wastewater  treat- 
ment process.  Another  project  studied  the  specific 
mechanisms  that  certain  bacteria  have  developed 
to  resist  inhibition  caused  by  cadmium  in  the  envi- 
ronment and  to  investigate  the  potential  that  these 
organisms  have  in  the  translocation  of  this  highly 
toxic  metal.  A  third  project  will  develop  a  method 
to  determine  the  impact  that  seasonal  water  usage 
has  on  the  safe  yield  that  can  be  developed  from 
reservoirs  used  to  supply  municipal  drinking 
water.  The  fourth  project  is  an  analysis  of  the  risks 
and  benefits  that  occur  from  disposing  of  oil  and 
gas  brines  by  injecting  them  in  the  annulus  of 
producing  oil  and  gas  wells  in  the  state.  The  Cen- 
ter's technology  transfer  program  has  produced  a 
directory  of  the  organizations  in  Ohio  that  have  an 
important  role  in  managing,  protecting  and  con- 
serving this  invaluable  natural  resource.  Training 
was  provided  through  this  program  for  twelve 
students  enrolled  in  five  disciplines  at  two  universi- 
ties in  the  State.  (Stiefel-OH  St.  U.,  Water  Res. 
Cr.) 
W88-03184 


FISCAL  YEAR  1984  PROGRAM  REPORT 
(IOWA  STATE  WATER  RESOURCES  RE- 
SEARCH INSTITUTE), 

Iowa  State  Water  Resources  Research  Inst.,  Ames. 
E.  Baumann. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  PB86-198108/ 
AS.  Price  codes:  A03  in  paper  copy,  A01  in  micro- 
fiche. Report  No.  G-906-01  1986.  40  p.  Contract 
No.  14-08-O0O1-G-906.  Project  No.  USGS  G906- 
01. 

Descriptors:  'Water  Research  Act,  'Iowa,  Grants, 
Universities,  Research  and  Development,  Technol- 
ogy transfer,  Education. 

The  Iowa  State  Water  Resources  Research  Insti- 
tute FY  1984  research  program  (University  of 
Iowa  and  Iowa  State  University)  was  funded  by 
the  U.S.  Department  of  the  Interior,  Geological 
Survey  (allotment  grant  of  $115,000)  and  by  an 
Iowa  Legislature  appropriation  ($135,000).  The  re- 
search program  was  centered  in  three  areas  critical 
to  Iowa's  natural  resource  program  pertaining  to 
water:  Nitrogen  and  Pesticide  transformation,  Fate 
and  Transport;  Erosion;  and  Groundwater  Man- 
agement. Federal  competitive  funds  were  used  to 
initiate  two  new  projects  relative  to  nitrogen/ni- 
trate control  in  Iowa  streams,  to  complete  one 
study  of  erosion,  and  to  complete  one  study  and 
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continue  another  relative  to  groundwater  manage- 
ment. Five  studies  were  supported  using  state 
funding,  all  in  the  area  of  nitrogen/nitrate  fertilizer 
control.  A  summary  of  each  allotment  project  and 
source  of  the  project  progress  or  completion 
report  is  included  in  the  Annual  Report.  (Bau- 
mann-Iowa  St.  U.) 
W88-03185 


10.  SCIENTIFIC  AND 
TECHNICAL  INFORMATION 

IOC.  Secondary  Publication 
And  Distribution 


ACTIVATED  SLUDGE  PROCESS  USED  IN 
COAL  CONVERSION  (1976-FEB  1984):  CITA- 
TIONS FROM  THE  U.S.  DEPARTMENT  OF 
ENERGY  (EDB)  DATA  BASE. 

National  Technical  Information  Service,  Spring- 
field, VA. 

For  primary  bibliographic  entry  see  Field  5D. 
W88-02945 


ANNOTATED  BIBLIOGRAPHY  OF  THE  GE- 
OLOGY, HYDROLOGY,  AND  GEOTHERMAL 
RESOURCES  OF  THE  JEMEZ  MOUNTAINS 
AND  VICINITY  NORTH  CENTRAL  NEW 
MEXICO, 

Geological  Survey,  Albuquerque,  NM.  Water  Re- 
sources Div. 

C.  G.  Abeyta,  and  B.  M.  Delaney. 
Available  from  USGS,  OFSS,  Box  25425,  Denver, 
CO  80225.  USGS  Open-File  Report  85-83,  155  p,  2 
ill. 

Descriptors:  'Groundwater,  'Surface  waters, 
'Bibliographies,  *New  Mexico,  Water  quality,  Ge- 
ology, Geochemistry,  Geothermal  studies,  Geo- 
physics, Modeling,  Ecology,  Jemez  Mountains, 
Sandoval  County,  Los  Alamos  County,  Rio  Arriba 
County,  Santa  Fe  County. 

The  Jemez  Mountains  volcanic  complex,  located  in 
north-central  New  Mexico  at  the  intersection  of 
the  Rio  Grande  rift  and  Jemez  lineament,  is  a 
potential  location  for  geothermal  energy  explora- 
tion. This  bibliography  lists  selected  papers  per- 
taining to  the  geology,  hydrology,  geochemistry, 
geothermometry,  geophysics,  ecology,  and  geo- 
thermal and  hydrologic  modeling  aspects  of  the 
Jemez  region.  The  bibliography  is  composed  of 
795  citations  with  annotations  and  a  subject  and 
author  index.  (USGS) 
W88-03068 


SELECTED  PUBLICATIONS  ON  THE  WATER 
RESOURCES  OF  VIRGINIA, 

Geological   Survey,   Richmond,   VA.   Water   Re- 
sources Div. 
N.  R.  Carrington. 

Available  from  USGS,  OFSS,  Box  25425,  Denver, 
CO  80225.  USGS  Open-File  Report  86-418,  1986 
34  p. 

Descriptors:  'Bibliographies,  'Water  resources, 
'Virginia,  Publications. 

This  report  presents  a  list  of  selected  publications 
pertaining  to  the  water  resources  in  Virginia.  The 
report  includes  a  source-agency  listing  by  publica- 
tion type,  which  is  arranged  in  alphabetical  order 
by  author.  Information  concerning  the  availability 
of  the  publications  also  is  provided.  (USGS) 
W88-03135 


WATER  RESOURCES  PUBLICATIONS  PER- 
TAINING TO  THE  DISTRICT  OF  COLUMBIA, 

District  of  Columbia  Univ.,   Washington.   Water 
Resources  Research  Center. 
S.  H.  Bessie. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  PB86-154572/ 
AS.  Price  codes:  A06  in  paper  copy,  A01  in  micro- 
fiche. Program  Report  WRRC  No.  55.  September 
1985.  117  p.  Contract  No.  14-08-0001-G898. 
Project  No.  USGS  G-898-22. 

Descriptors:  'Research,  'Information  transfer, 
'Bibliographies,  'Publications,  'District  of  Colum- 
bia,  Urban   hydrology,   Water  supply,   Pollution. 

The  bibliography  is  a  comprehensive  list  of  water 
resources  publications  pertaining  to  the  District  of 
Columbia.  It  is  intended  to  provide  background 
information  to  researchers  and  managers.  More 
than  800  titles  are  entered,  with  the  bulk  of  them 
addressing  mostly  water  quality  and  institutional 
issues.  Each  reference  includes  author,  title,  pub- 
lisher, and  number  of  pages  when  possible.  The 
references  are  listed  chronologically  and  indexed 
according  to  the  classification  scheme  of  the  'Ab- 
stracting and  Indexing  Guide  of  the  Water  Re- 
sources Scientific  Information  Center,'  (DOI). 
(Watt-U.  DC,  WRRC) 
W88-03150 


SOUTHERN  CALIFORNIA  ALLUVIAL  BASINS 
REGIONAL  AQUIFER-SYSTEMS  ANALYSIS: 
A  BIBLIOGRAPHY, 

Geological  Survey,  San  Diego,  CA.  Water  Re- 
sources Div. 

W.  R.  Moyle,  P.  Martin,  K.  Downing,  A.  L.  Elliot, 
and  D.  E.  Maltby. 

Available  from  USGS,  OFSS,  Box  25425,  Denver, 
CO  80225.  USGS  Open-File  Report  85-695,  1986. 
120  p,  2  fig,  2  tab,  3500  ref. 


Descriptors:  'Aquifer  systems,  'Bibliographies, 
•California,  Geohydrology,  Geology,  Geophysics, 
Hydrology,  Groundwater,  Groundwater  basins 
Publications,  Water  resources,  Alluvial  basins,  Re 
gional  Aquifer  systems  Analysis,  Southern  Califor 


A  bibliography  for  the  Southern  California  Alluvi- 
al Basins  Regional  Aquifer-Systems  Analysis  in- 
cludes references  for  about  3,500  publications  relat- 
ed to  the  geohydrology  of  the  75,000  sq-mi  region, 
which  encompasses  all  of  southern  California 
except  the  Central  Valley,  the  Channel  Islands  and 
the  Pacific  Ocean  floor  off  southern  California, 
and  parts  of  adjacent  states  and  Mexico.  The 
report  indexes  the  publications  in  six  geographic 
categories  and  induces  a  list  of  sources  of  publica- 
tions. Because  of  the  large  number  of  references  in 
the  bibliography,  a  system  was  developed  for  com- 
puter storage  and  retrieval.  References  can  be  re- 
trieved by  geographic  location,  author,  or  geohy- 
drologic  discipline  and  subject.  The  computer 
system  allows  for  updating  and  addition  of  refer- 
ences. (USGS) 
W88-03395 


QUALITATIVE  AND  QUANTITATIVE  AQUAT- 
IC ALGAL  DATA  COMPILATION  TO  DETER- 
MINE MACROTRENDS, 

Arkansas  Univ.,  Fayetteville.  Dept.  of  Botany  and 

Microbiology. 

For  primary  bibliographic  entry  see  Field  2H. 

W88-03487 


10F.  Preparation  Of  Reviews 


MICROBIOLOGICAL   WATER   QUALITY   OF 
IMPOUNDMENTS:  A  LITERATURE  REVIEW, 

Texas  Univ.  at  Dallas,  Richardson.  Center  for  En- 
vironmental Studies. 

For  primary  bibliographic  entry  see  Field  5A. 
W88-02892 


WHITE  AMUR  BIBLIOGRAPHY, 

Florida   Univ.,    Gainesville.    Center   for   Aquatic 

Weeds. 

For  primary  bibliographic  entry  see  Field  4A. 

W88-02919 


STUDY  AND  INTERPRETATION  OF  THE 
CHEMICAL  CHARACTERISTICS  OF  NATU- 
RAL WATER-3RD  EDITION, 

Geological  Survey,  Menlo  Park,  CA.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  2K. 
W88-03112 
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ABSORPTION 

Ozone  Absorption  in  Water:  Mass  Transfer  and 

Solubility, 

W88-02851  5D 

kCARTIA  CLAUSI 

Method  for  Estimation  of  Methylmercury  Dis- 
solved into  Water  from   Dredged   Material  by 
Using  the  Marine  Copepod  Acartia  clausi, 
W88-02523  5A 

lCCUMULATION 

Water  Storage  and  Use  by  Spring  Wheat  under 
Conventional  Tillage  and  No  Till  in  Continuous 
and    Alternate    Crop-Fallow    Systems    in    the 
Northern  Great  Plains, 
W88-03210  3F 

lCID  EVENTS 

Response   of  Limed    Lakes   to   Episodic   Acid 

Events  in  Southwestern  Sweden, 

W88-02498  5C 

lCID  lakes 

Microbial  Sulfate  Reduction  in  Extremely  Acid 

Lakes, 

W88-03174  5G 

lCID  mine  drainage 

Arsenic  Speciation  and  Water  Pollution  Associ- 
ated with  Mining  in  the  Coeur  D'Alene  Mining 
District,  Idaho, 
W88-03161  5  A 

Preliminary    Results    of    the    Preimpoundment 
Water-Quality  Study  of  Swatara  Creek,  Pennsyl- 
vania, 
W88-03329  2H 

lCID  MINE  WATER 

Microbial  Sulfate  Reduction  in  Extremely  Acid 

Lakes, 

W88-03174  5G 

lCIDRAES 

Response   of  Limed    Lakes   to   Episodic   Acid 

Events  in  Southwestern  Sweden, 

W88-02498 


Acid  Rain  Sourcebook. 
W88-O2650 

Acid  Rain:  Problem  Definition, 
W88-02651 

Current  Legislative  Directions, 
W88-02652 

Impact  of  Legislation  on  Electric  Utilities, 
W88-02653 


5C 


5G 


5C 


5G 


5G 


Impact  of  'Most  Likely'  Legislation  on  Industry, 
W88-02654  5G 


Cost  of  Control  -  Who  Will  Pay, 
W88-02655 

Canadian  Acid  Rain  Program, 
W88-02656 


5G 


5G 


Combatting  Acid  Rain  in  German  Powerplants, 
W88-02657  5G 


Scientific  Issues  Associated  with  Acid  Rain, 
W88-02658 


5C 


Control  Alternatives  and  the  Acid  Rain  Issue, 
W88-02659  5G 

Burning   Lower-Sulfur  Coals   to   Reduce   S02 

Emissions, 

W88-02660  5G 


Coal  Cleaning:  The  First  Step, 
W88-02661 


5G 


Options  for  Reducing  NOx,  S02  During  Com- 
bustion, 
W88-02663  5G 


Nonregenerable  Wet  FGD  Controls  S02  Emis- 
sions, 
W88-02664  5G 

Controlling  Acid  Rain  with  Dry  Scrubbing, 
W88-02665  5G 

Selecting   Optimum   Control   to   Reduce   Acid 

Rain, 

W88-02666  5G 

Use  Regenerable  Scrubbers  to  Slash  S02  Emis- 
sions, 
W88-02667  5G 

General  Status  of  IGCC  Developments, 
W88-02668  5G 

Pressurized      Fluidized-Bed      Combustion:      A 

Future  Option, 

W88-02669  5G 

Techniques  for  Reducing  NOx  from  Coal-Fired 

Units, 

W88-02670  5G 

Night-Time  N205/N03  Chemistry  and  Nitrate 

in  Dew  Water, 

W88-02682  5B 

Variation  of  Wet  Deposition  Chemistry  in  Se- 
quoia National  Park,  California, 
W88-02685  5B 

Treating  Uncertainty  in  Models  of  the  Atmos- 
pheric Chemistry  of  Nitrogen  Compounds, 
W88-02687  2K 

Comparative  Abilities  of  Leaf  Surfaces  to  Neu- 
tralize Acidic  Raindrops:  I.  The  Influence  of 
Calcium  Nutrition  and  Charcoal-Filtered  Air, 
W88-02794  21 

Electrometric  Determination  of  the  pH  of  At- 
mospheric Precipitation, 
W88-02854  5A 

S02,  NO  and  N02  Oxidation  Mechanisms:  At- 
mospheric Considerations. 
W88-02899  5B 

Kinetic  Studies  of  Sulfite  Oxidation  in  Aqueous 

Solution, 

W88-02900  5B 

Kinetics  and  Mechanisms  of  the  Catalytic  Oxida- 
tion of  Dissolved   Sulfur  Dioxide  in  Aqueous 
Solution:    An    Application    to    Nighttime    Fog 
Water  Chemistry, 
W88-02901  5B 

Gas-Aqueous  Reactions  of  Sulfur  and  Nitrogen 

Oxides  in  Liquid-Water  Clouds, 

W88-02902  5B 

Aqueous  Aerosol  as  a  Reactant  in  the  Atmos- 
phere, 
W88-02903  5B 

Meteorological  Aspects  of  Acid  Rain. 
W88-02904  5B 

Acid  Rain:  An  Overview, 

W88-02905  5B 

National    Acid    Precipitation    Assessment    Pro- 
gram, 
W88-02906  5B 

Atmosphere  as  Delivery  Vehicle  and  Reaction 

Chamber  for  Acid  Precipitation, 

W88-02907  5B 

Analysis  of  Wind   and   Precipitation   Data   for 
Assessments  of  Transboundary  Transport  and 
Acid    Deposition    Between    Canada    and    the 
United  States, 
W88-02908  5B 


Modeling  Pollutant  Transport  for  Wet  Deposi- 
tion Calculations, 
W88-02909  5B 

Models  of  the  Effects  on  Acid  Precipitation  of 
Air  Motions  in  Different-Size  Storms, 
W88-02910  5B 

Air     Pollution     Trajectories     in     Precipitating 

Storms, 

W88-02911  5B 

Wintertime    Precipitation    Chemistry    in    North 

Georgia, 

W88-02912  5B 

Major  Ion  Composition  of  Atmospheric  Deposi- 
tion and  Air  Particulates  at  American  Samoa, 
W88-02914  5B 

Catalysis  of  the  Autoxidation  of  Aquated  Sulfur 
Dioxide  by   Homogeneous  and  Heterogeneous 
Transition  Metal  Complexes, 
W88-02915  5B 

Norwegian  Models  for  Surface  Water  Chemis- 
try: An  Overview, 
W88-02916  5B 

Ecological  Effects  of  Aluminum  Complexes  on 
Freshwater  Fish  and  Their  Environments, 
W88-02917  5C 

Effects    of   Acidic    Precipitation    on    Atlantic 

Salmon  Rivers  in  New  England, 

W88-02927  5B 

Sensitivity  of  Stream  Basins  in  Shenandoah  Na- 
tional Park  to  Acid  Deposition, 
W88-03017  5C 

Effects  of  Alluminum  and  Acidity  on  the  Drift, 
Mortality,  and  Molting  of  Stream  Insects, 
W88-03188  5C 

Acidification  of  Forest  Soils:  Model  Develop- 
ment and  Application  for  Analyzing  Impacts  of 
Acidic  Deposition  in  Europe, 
W88-03195  5C 

Simulation  of  Atmospheric  Acid  Deposition  on 

a  Regional  Scale, 

W88-03212  2B 

Areal    and    Temporal    Variability    of   Selected 
Water-Quality   Characteristics  in  Two  Hydro- 
logic-Benchmark    Basins    in    the    Northeastern 
United  States, 
W88-03346  5B 

ACID  RAIN  EFFECTS 

Investigations    into   the   Use   of  Limestone   to 

Combat  Acidification   in  Two  Lakes  in  West 

Wales, 

W88-03213  5G 

ACID  STREAMS 

Sensitivity  of  Stream  Basins  in  Shenandoah  Na- 
tional Park  to  Acid  Deposition, 
W88-03017  5C 

ACIDIC  SOILS 

Acidification  of  Forest  Soils:  Model  Develop- 
ment and  Application  for  Analyzing  Impacts  of 
Acidic  Deposition  in  Europe, 
W88-03195  5C 

ACIDIC  WATER 

Sulfate  Reduction  in  Peat  from  a  New  Jersey 

Pinelands  Cedar  Swamp, 

W88-02703  2H 

Feasibility  Study  to  Utilize  Liming  as  a  Tech- 
nique to  Mitigate  Surface  Water  Acidification, 
W88-02898  5G 
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Investigations   into   the   Use   of  Limestone   to 

Combat   Acidification   in  Two   Lakes  in   West 

Wales, 

W88-03213  5G 

ACIDIFICATION 

Acidification  of  Forest  Soils:  Model  Develop- 
ment and  Application  for  Analyzing  Impacts  of 
Acidic  Deposition  in  Europe, 
W88-03195  5C 

Investigations    into   the   Use   of   Limestone   to 

Combat   Acidification   in  Two   Lakes  in   West 

Wales, 

W88-03213  5G 

ACIDITY 

Electrometric  Determination  of  the  pH  of  At- 
mospheric Precipitation, 

W88-02854  5A 

ACTINOMYCETES 

Deodorizing  of  Sludge  Solids  by  Actinomycetes, 
W88-02886  5D 

ACTIVATED  CARBON 

Adsorption  of  Organic  Compounds  onto  Acti- 
vated Carbon, 
W88-02827  5D 

Treatment  of  Coal  Conversion  Wastewater  with 
the  Powdered  Activated  Carbon-Contact  Stabi- 
lization Activated  Sludge  Process, 
W88-02896  5D 

Treatment  of  a  Landfill  Leachate  in  Powdered 

Activated  Carbon  Enhanced  Sequencing  Batch 

Bioreactors, 

W88-03235  5G 

Carbon  Adsorption  Isotherms  for  Organic  Con- 
stituents of  Industrial  Wastewaters, 
W88-03267  5D 

ACTIVATED  ROTATING  BIOLOGICAL 
CONTACTOR 

Biological    Treatment    of    Simulated    Landfill 

Leachate  Containing  Chlordane, 

W88-03234  5G 

ACTIVATED  SLUDGE 

Identification    of   Dimethyl    Disulfide-Forming 
Bacteria  Isolated  from  Activated  Sludge, 
W88-02709  5D 

Immobilization  of  Activated  Sludge  by  PVA- 

Boric  Acid  Method, 

W88-02713  5D 

General   Model   for   Single-Sludge   Wastewater 

Treatment  Systems, 

W88-02820  5D 

Estimating  Volatile  Organic  Compound  Emis- 
sions from  Publicly  Owned  Treatment  Works, 
W88-02843  5D 

Two    Factory    Applications    of   a    Microwave 
System  Percent  Solids  Analyzer  and  Oven, 
W88-03252  5D 

ACTIVATED  SLUDGE  PROCESS 

Operational  Variables  Affecting  Performance  of 

the    Selector-Complete    Mix    Activated    Sludge 

Process, 

W88-02849  5D 

Treatment  of  Coal  Conversion  Wastewater  with 
the  Powdered  Activated  Carbon-Contact  Stabi- 
lization Activated  Sludge  Process, 
W88-02896  5D 

Oxidation  Ditches  in  Wastewater  Treatment, 
W88-02944  5D 

Activated  Sludge  Process  Used  in  Coal  Conver- 
sion (1976- Feb   1984):  Citations  from  the  U.S. 
Department  of  Energy  (EDB)  Data  Base. 
W88-02945  5D 


Development  and  Performance  of  a  Pilot-Scale, 
Activated  Sludge  Facility  for  the  Treatment  of  a 
Textile  Wastewater, 
W88-03227  5D 

Activated  Sludge  Treatment  and  Salt  Marsh  Po- 
lishing for  Seafood  Processing  Wastewater:  An 
Experimental  Investigation, 
W88-03250  5D 

ADAPTATION 

Genetic  Adaptation  to  Heavy  Metals  in  Aquatic 

Organisms:  A  Review, 

W88-02691  5C 

Changes   in   Escherichia  coli   Cells   Starved   in 

Seawater   or   Grown    in    Seawater-Wastewater 

Mixtures, 

W88-02706  5B 

Effect  of  Adaptation  to  Phenol  on  Biodegrada- 
tion  of  Monosubstituted  Phenols  by  Aquatic  Mi- 
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W88-03133  2F 
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Theory  and  Operation  Manual  for  the  Autopi- 
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W88-02955  2F 

Channel    Widening    Characteristics    and  Bank 
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Delineation  and  Description  of  the  Regional  Aq- 
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the  Reedy  Creek  Improvement  District,  Central 

Florida, 
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mation at  the  Rocky  Mountain  Arsenal,  Colora- 
do, 
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Geologic  Framework  of  the  Groundwater  Flow 
System    in    Jurassic    and    Cretaceous    Rocks, 
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Area,  California,  1931-80, 

W88-03393  4B 
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Geological   Survey,   July    1,    1984  to  June   30 

1985, 
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W88-03019  2F 

Southern    California   Alluvial    Basins   Regional 
Aquifer-Systems  Analysis:  A  Bibliography 
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W88-03011  2F 

Trends  in  Municipal-Well  Installations  and  Aq- 
uifer   Utilization    in    Southeastern    Minnesota 
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W88-03042  4B 
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of  Long  Island,  New  York, 
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Effects   of  Sanitary    Sewers   on   Groundwater 
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cation of  Southwest  Suffolk  County  Model, 
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W88-03450  2F 

GEOLOGICAL  SURVEY,  TACOMA,  WA. 
WATER  RESOURCES  DIV. 

Quality  of  Ground  Water  in  Southeastern-South 

Central  Washington, 
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W88-03331  7C 
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W88-03075  2F 

Hydrogeologic  Framework  of  the  New  Jersey 
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W88-03311  7C 

Channel-Storage/Discharge    Relations    for    the 
Peoria   and   La  Grange   Dams  on   the   Illinois 
River  in  Illinois, 
W88-03326  2E 

Technique    for    Predicting    Groundwater    Dis- 
charge  to   Surface  Coal   Mines  and   Resulting 
Changes  in  Head, 
W88-03333  2F 


Observation-Well  Network  in  Illinois,  1984, 

W88-03397  7C 

Hydrogeology,  Ground-Water  Flow,  and  Triti- 
um  Movement   at   a   Low-Level    Radioactive- 
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W88-02967  3A 

W88-02968  5A 

W88-02969  5B 

W88-02970  2F 

W88-02971  7C 

W88-02972  2F 

W88-02973  2F 

W88-02974  5A 

W88-02975  5B 

W88-02976  5B 

W88-02977  2F 

W88-02978  5B 

W88-02979  2E 

W88-02980  2H 

W88-02981  2F 

W88-02982  6D 

W88-02983  2F 

W88-02984  2F 

W88-02985  2F 

W88-02986  2F 

W88-02987  8E 

W88-02988  8E 

W88-02989  8E 

W88-02990  8E 

W88-02991  8E 

W88-02992  8E 

W88-02993  8E 

W88-02994  8E 

W88-02995  8E 


W88-02996  8E 

W88-02997  8E 

W88-02998  9D 

W88-02999  7C 

W88-03OOO  4C 

W88-03001  7C 

W88-03002  7B 

W88-03003  7B 

W88-03004  9D 

W88-03005  2K 

W88-03006  5B 

W88-03007  7B 

W88-03008  7B 

W88-03009  6G 

W88-03010  2A 

W88-03011  2F 

W88-03012  2F 

W88-03013  2F 

W88-03014  7B 

W88-03015  2F 

W88-03016  5B 

W88-03017  5C 

W88-03018  2F 

W88-03019  2F 

W88-03020  5E 

W88-03021  5B 

W88-03022  2E 

W88-03023  5A 

W88-03024  2F 

W88-03025  6G 

W88-03026  2E 

W88-03027  2F 

W88-03028  2F 

W88-03029  2F 

W88-03030  5B 

W88-03031  4C 

W88-03032  2F 

W88-03033  2F 

W88-03034  4C 

W88-03035  5B 

W88-03036  2A 

W88-03037  2E 

W88-03038  5B 

W88-03039  2F 

W88-03040  2D 

W88-03041  5B 

W88-03042  4B 

W88-03043  5B 

W88-03044  5B 

W88-03045  1C 

W88-03046  7B 

W88-03047  2F 

W88-03048  2F 

W88-03049  4C 

W88-03050  5B 

W88-03051  5D 

W88-03052  5B 

W88-03053  2H 

W88-03054  5B 

W88-03055  2F 

W88-03056  2F 

W88-03057  7A 

W88-03058  5B 

W88-03059  7A 

W88-03060  2F 

W88-03061  7  A 

W88-03062  2F 

W88-03063  81 

W88-03064  5B 

W88-03065  5E 

W88-03066  2L 

W88-03067  7B 

W88-03068  IOC 

W88-03069  2F 

W88-03070  2F 

W88-03071  2F 

W88-03072  2F 

W88-03073  2F 

W88-03074  4C 

W88-03075  2F 

W88-03076  2F 

W88-03077  2F 

W88-03078  6D 

W88-03079  7C 


W88-O3080  7C 

W88-0308I  7C 

W88-03082  7A 

W88-03083  2F 

W88-03084  5A 

W88-03085  2E 

W88-03086  2E 

W88-03087  7A 

W88-O3088  7C 

W88-03089  7C 

W88-03090  2F 

W88-03091  5B 

W88-03092  2E 

W88-03093  2F 

W88-03094  7A 

W88-03095  2F 

W88-03096  7B 

W88-03097  2K 

W88-03098  2F 

W88-03099  7C 

W88-03100  2F 

W88-03101  5B 

W88-03102  2F 

W88-03103  2A 

W88-03104  2J 

W88-03105  2J 

W88-03106  2J 

W88-03107  2B 

W88-03108  8D 

W88-03109  2F 

W88-03110  2F 

W88-03111  2F 

W88-03112  2K 

W88-03113  5B 

W88-03114  2K 

W88-03115  5B 

W88-03116  2A 

W88-03117  5B 

W88-03118  5G 

W88-03119  2C 

W88-03120  2E 

W88-03121  7B 

W88-03122  2J 

W88-03123  2K 

W88-03124  2E 

W88-03125  2E 

W88-03126  7C 

W88-03127  2F 

W88-03128  2H 

W88-03129  2E 

W88-03130  2L 

W88-03131  7C 

W88-03132  2E 

W88-03133  2F 

W88-03134  7B 

W88-03135  IOC 

W88-03136  2E 

W88-03137  2H 

W88-03138  2E 

W88-03139  2B 

W88-0314O  7B 

W88-03141  9D 

W88-03142  9D 

W88-03143  9D 

W88-03144  9D 

W88-03145  5D 

W88-03146  9D 

W88-03147  9D 

W88-03148  9D 

W88-03149  5A 

W88-03150  IOC 

W88-03151  6G 

W88-03152  2F 

W88-03153  2F 

W88-03154  2E 

W88-03155  4C 

W88-03I56  5A 

W88-03157  3F 

W88-03158  5D 

W88-03159  9D 

W88-03160  5C 

W88-03161  5A 

W88-03162  2F 


A-2 


ACCESSION  NUMBER  INDEX 


W88-03492 


W88-03163     9D 
W88-03164     2E 
W88-03165     5D 
W88-03166     9D 
W88-03167     9D 
W88-03168     5D 
W88-03169     9D 
W88-03170     5B 
W88-03171     5B 
W88-03172     5B 
W88-03173     6D 
W88-03174     5G 
W88-03175     9D 
W88-03176     4A 
W88-03177     5D 
W88-03178     5F 
W88-03179     2F 
W88-03180     5D 
W88-03181     2E 
W88-03182     9D 
W88-03183     9D 
W88-03184     9D 
W88-03185     9D 
W88-03186     5F 
W88-03187     6G 
W88-03188     5C 
W88-03189     2E 
W88-03190     2F 
W88-03191     6A 
W88-03192     6B 
W88-03193     2J 
W88-03194     3F 
W88-03195     5C 
W88-03196     2J 
W88-03197     2J 
W88-03198     6G 
W88-03199     5C 
W88-O320O     8G 
W88-03201     8G 
W88-O3202     8G 
W88-03203     8G 
W88-03204     8C 
W88-O3205     8A 
W88-03206     5E 
W88-O3207     3F 
W88-03208     3F 
W88-03209     2J 
W88-03210     3F 
W88-03211     6G 
W88-03212     2B 
W88-03213     5G 
W88-03214     2H 
W88-03215     3C 
W88-03216     3C 
W88-03217     3C 
W88-03218     8C 
W88-03219     8A 
W88-03220     8B 
W88-03221     8C 
W88-03222     8A 
W88-03223     5D 
W88-03224     5G 
W88-03225     6E 
W88-03226     5G 
W88-03227     5D 
W88-03228     5D 
W88-03229     5D 
W88-03230     5D 
W88-03231     5D 
W88-03232     5D 
W88-03233     5D 
W88-03234     5G 
W88-03235     5G 
W88-03236     5E 
W88-03237     5E 
W88-03238     5E 
W88-03239     5E 
W88-03240     5D 
W88-03241     5D 
W88-03242     5E 
W88-03243     5E 
W88-03244     5D 
W88-03245     5D 


W88-03246 

5D 

W88-03247 

5G 

W88-03248 

5C 

W88-03249 

5E 

W88-03250 

5D 

W88-03251 

5D 

W88-03252 

5D 

W88-03253 

5D 

W88-03254 

5C 

W88-03255 

5G 

W88-03256 

5E 

W88-03257 

5E 

W88-03258 

5E 

W88-03259 

5C 

W88-03260 

5G 

W88-03261 

5D 

W88-03262 

5D 

W88-03263 

5B 

W88-03264 

5D 

W88-03265 

5B 

W88-03266 

5D 

W88-03267 

5D 

W88-03268 

5D 

W88-03269 

5D 

W88-03270 

5D 

W88-03271 

5D 

W88-03272 

6G 

W88-03273 

8B 

W88-03274 

2E 

W88-03275 

2F 

W88-03276 

7C 

W88-03277 

2E 

W88-03278 

7A 

W88-03279 

2B 

W88-03280 

2E 

W88-03281 

2G 

W88-03282 

7B 

W88-03283 

7B 

W88-03284 

7C 

W88-03285 

7C 

W88-03286 

7B 

W88-03287 

7B 

W88-03288 

5E 

W88-03289 

6G 

W88-03290 

5B 

W88-03291 

5B 

W88-03292 

5C 

W88-03293 

5C 

W88-03294 

2J 

W88-03295 

6B 

W88-03296 

7C 

W88-03297 

5B 

W88-03298 

5A 

W88-03299 

2E 

W88-03300 

2F 

W88-03301 

2E 

W88-03302 

7B 

W88-03303 

2E 

W88-03304 

2K 

W88-03305 

2E 

W88-03306 

2F 

W88-03307 

2E 

W88-03308 

SB 

W88-03309 

7C 

W88-03310 

2H 

W88-03311 

7C 

W88-03312 

2F 

W88-03313 

2F 

W88-03314 

5A 

W88-03315 

4C 

W88-03316 

2H 

W88-03317 

5B 

W88-03318 

7A 

W88-03319 

5B 

W88-03320 

7A 

W88-03321 

5B 

W88-03322 

2F 

W88-03323 

2E 

W88-03324 

4C 

W88-03325 

4C 

W88-03326 

2E 

W88-03327 

2J 

W88-03328 

7C 

W88-03329     2H 
W88-03330     5B 
W88-03331     7C 
W88-03332     5G 
W88-03333     2F 
W88-03334     2E 
W88-03335     5B 
W88-03336     2F 
W88-03337     7B 
W88-03338     2J 
W88-03339     2F 
W88-03340     2F 
W88-03341     5B 
W88-03342     7A 
W88-03343     2E 
W88-03344     5B 
W88-03345     4C 
W88-03346     5B 
W88-03347     7A 
W88-03348     2F 
W88-03349     7C 
W88-03350     7C 
W88-03351     2F 
W88-03352     5B 
W88-03353     2K 
W88-03354     2F 
W88-03355     2F 
W88-03356     7A 
W88-03357     2E 
W88-03358     4C 
W88-03359     2J 
W88-03360     2F 
W88-03361     2K 
W88-03362     5B 
W88-03363     5B 
W88-03364     2H 
W88-03365     2E 
W88-03366     7C 
W88-03367     7C 
W88-03368     7C 
W88-03369     2F 
W88-03370     2J 
W88-03371     7B 
W88-03372     7C 
W88-03373     2F 
W88-03374     5B 
W88-03375     7C 
W88-03376     7C 
W88-03377     7A 
W88-03378     7C 
W88-03379     2F 
W88-03380     2E 
W88-03381     5B 
W88-03382     2K 
W88-03383     2J 
W88-03384     2F 
W88-03385     2F 
W88-03386     2F 
W88-03387     2F 
W88-03388     2J 
W88-03389     2E 
W88-03390     2E 
W88-03391     4A 
W88-03392     5B 
W88-03393     4B 
W88-03394     4A 
W88-03395     IOC 
W88-03396     7C 
W88-03397     7C 
W88-03398     5B 
W88-03399     7B 
W88-03400     2F 
W88-03401     2J 
W88-03402     7C 
W88-03403     7C 
W88-03404     7C 
W88-03405     7C 
W88-03406     2F 
W88-03407     2F 
W88-03408     7C 
W88-03409     2F 
W88-03410     2C 
W88-03411     7C 


W88-03412     2F 
W88-03413     6E 
W88-03414     5B 
W88-03415     7C 
W88-03416     7B 
W88-03417     7C 
W88-03418     7C 
W88-03419     5B 
W88-03420     2F 
W88-03421     2F 
W88-03422     2E 
W88-03423     2E 
W88-03424     2F 
W88-03425     5B 
W88-03426     2F 
W88-03427     5B 
W88-03428     5B 
W88-03429     7A 
W88-03430     2F 
W88-03431     2F 
W88-03432     2F 
W88-03433     2F 
W88-03434     2F 
W88-03435     2F 
W88-03436     2F 
W88-03437     5B 
W88-03438     2E 
W88-03439     2H 
W88-03440     2E 
W88-03441     2E 
W88-03442     2F 
W88-03443     2E 
W88-03444     2J 
W88-03445     7A 
W88-03446     2A 
W88-03447     2K 
W88-03448     7C 
W88-03449     2K 
W88-03450     2F 
W88-03451     4C 
W88-03452     5B 
W88-03453     2B 
W88-03454     5B 
W88-03455     5B 
W88-03456     7C 
W88-03457     2F 
W88-03458     2F 
W88-03459     2F 
W88-03460     2K 
W88-03461     5E 
W88-03462     5B 
W88-03463     2E 
W88-03464     2F 
W88-03465     5B 
W88-03466     2F 
W88-03467     5G 
W88-03468     2F 
W88-03469     5B 
W88-03470     7C 
W88-03471     2E 
W88-03472     5E 
W88-03473     5A 
W88-03474     2H 
W88-03475     5A 
W88-03476     5A 
W88-03477     5B 
W88-03478     5C 
W88-03479     5D 
W88-03480     5B 
W88-03481     2H 
W88-03482     5B 
W88-03483     2F 
W88-03484     5B 
W88-03485     7C 
W88-03486     2K 
W88-03487     2H 
W88-03488     6C 
W88-03489     5A 
W88-03490     3F 
W88-03491     5B 
W88-03492     2J 
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Subject  Fields 


NATURE  OF  WATER 


WATER  CYCLE 

WATER  SUPPLY  AUGMENTATION 
AND  CONSERVATION 

WATER  QUANTITY  MANAGEMENT 
AND  CONTROL 

WATER  QUALITY  MANAGEMENT 
AND  PROTECTION 

WATER  RESOURCES  PLANNING 


RESOURCES  DATA 


NORTH  AMERICAN  CONTINENT  PRICE  SCHEDULE 

Customers  in  Canada,  United  States,  and  Mexico 
please  use  this  price  schedule;  other  addressees, 
write  for  PR-360-4. 


MICROflCHF /PAPER  COPY 


A01 $.'..95 

402  995 

A03  1295 

A04  A05 1495 

A06A09 1995 

AI0AI3       2595 

AM-AI7 32  95 

AI8A2I 38.95 

A22A25 4495 
A99 


NOI 
NO? 


49  50 
4800 


FOI 

$8.50 

F0? 

11.00 

Fill 

1200 

F04 

14  50 

F05 

16  50 

m 

19.00 

F07 

2150 

F08 

2400 

F09 

26  50 

no 

....  29.00 

Fll 

31.50 

Fl? 

....  3400 

F13 

36  50 

114 

39  50 

F 1 S 

43.00 

EI6 

47  00 

FI7 

5100 

FI8 

55.00 

FI9 

61.00 

F20 

71.00 

F99 

- 

'Contact  NTIS  for  price  quote 
PRICES  EFFECTIVE  JANUARY  I,  1988 


DISKETTES 

001           $50  00 
002 7500 

003  12500 

004  175.00 

005  22500 
D06     27500 

007  32500 

008  37500 

009  42500 

010 475.00 

Oil     52500 

012  575  00 

013  62500 

014  67500 

015  72500 

016  77500 

017  82500 

018  87500 

019 92500 

099 


MAGNETIC  TAPE 

TOI  $15000 
102  20000 
T03  300  00 
104  400  00 
T05  50000 
T06  600  00 
T07  70000 
T08  800  00 
T09  90000 
TI0  1.00000 
Til    1,10000 

TI2 1,200  00 

TI3.  1,30000 
TI4         1,400  00 

TI5 1,500.00 

TI6 1.60000 

T17  1,70000 
TI8         1,80000 

TI9 1,900.00 

T99 


H 


g 

§ 


9. 
3>  ° 

li 


ENGINEERING  WORKS 


MANPOWER,  GRANTS,  AND 
FACILITIES 


SCIENTIFIC  AND  TECHNICAL 
INFORMATION 


INDEXES 

SUBJECT  INDEX 
AUTHOR  INDEX 

ORGANIZATIONAL  INDEX 
ACCESSSION  NUMBER  INDEX 


DDOOM 
3-CO       < 

*•«;     » 

tOSOO 

O      H 
to      f 


t->0  aso 

to  OO 

O^H  MO  t 

osra        3 

-     1 
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Om> 

-jO-n 
nm 

mO 
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